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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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BILIARY COMPLICATIONS AFTER LIVER TRANSPLANTATION

"Doskhanov M., 'Kausova G., 'Chormanov A., 2Baimakhanov B., 'Askeev B.

!Syzganov's National Scientific Center of Surgery, Department of Hepatopancreatobiliary Surgery and Liver Transplantation;
2City Clinical Hospital Ne7, Department of HPB Surgery, Almaty, Kazakhstan

Biliary complications (BCs) are the Achilles’ heel after liver
transplantation [1], and are a problem both in the Republic of
Kazakhstan and the rest of the world. Liver transplantation (LT)
is used to treat end-stage liver disease. In developed countries,
living donor liver transplantation (LDLT) is often performed to
compensate for a shortage of deceased donors [2].

BCs, including bile leakage and biliary stricture—both in
the recipient and the donor—represent the most frequent form
of complication after LDLT; occur because of anatomical pe-
culiarities or due to technical issues during the operation [3].
The incidence of BCs after deceased donor liver transplantation
(DDLT) is 5-15%, while that after LDLT it is 24-60% [4-12].
Asian transplant centers have the greatest experience in LDLT;
it accounts for 90% and 70% of the LT procedures performed in
Japan and South Korea, respectively [13-15]. The aim of our re-
search is to perform a retrospective analysis of all cases of BCs
after LT in two transplant centers of Kazakhstan.

Material and methods. In the period from December 2011
and December 2019, 106 adult patients underwent LT at Syz-
ganov’s National Scientific Center of Surgery and City Clinical
Hospital Ne7, Almaty, Kazakhstan. Eighty-nine (84%) patients
underwent living donor liver transplantation (LDLT) from an
adult donor, while 17 (16%) patients underwent deceased donor
liver transplantation. The graft types were as follows: whole liv-
er (n=17; 16%), right lobe (n=82; 77.3%), left lobe (n=6; 5.6%),
and right posterior section (n=1; 0.9%).

The indications for LT were liver cirrhosis due to: hepati-
tis C virus (HCV) (n=11), hepatitis B virus (HBV) (n=17),
HBV+HDV (n=47), primary biliary cirrhosis (PBC) (n=21), au-
toimmune hepatitis (n=5), cryptogenic liver cirrhosis (n=4), and
an alimentary and toxic origin (n=1).

The examination of living donors. Before surgery all 89
(80%) living donors underwent magnetic resonance cholangiog-
raphy (MRC) to determine the biliary tract anatomy. The pres-
ence of more than two biliary tracts in a planned part of the liver
graft was a contraindication for donation. During the examina-
tion of the donors, we performed MRC to select potential donors
according to types of biliary tracts using the classification of
Couinaud (1957). According to the classification of Couinaud,
the types of biliary tracts were as follows: A (n=57), B (n=9),
and C (n=11). This selection decreases the risk of BCs in both
the donor and recipient.

Donor surgery and intraoperative cholangiography (IOC).
With regard to peculiarities in the donor stage of the opera-
tion, obtaining a healthy vascularized biliary tract is impor-
tant for accurately separating the biliary tracts, the minimal
dissection of the layer is important for preventing the devas-
cularization of the lobar biliary tract, and the perpendicular
crossing of the biliary tract for the prevention ischemia at the
lateral edge of the biliary tract.

We performed 1OC three times in donors. IOC was first per-
formed just after cholecystectomy in order to compare the re-
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sults of preoperative MRC and to detect additional biliary tracts
(it is not always possible to visualize small biliary tracts on
MRC) and to determine the lines for the transection of the liver
in relation to the biliary tracts and to maximize the preservation
of the blood supply of the biliary tracts.

1OC was performed a second time, after the separation of the liv-
er parenchyma in order to determine the lines for the transection of
the biliary tracts, to determine the optimal length of the biliary tract
for the graft, and to ensure that the length of the stump of the biliary
tract of the remaining liver is sufficient to achieve confluence.

10C was performed a third time after the transection of the
biliary tracts in order to determine the condition of the biliary
tracts of the remaining liver, the points were assessed: leak-
proofness, narrowing, passability, and the leakage of bile on the
resected liver edge.

Ductoplasty. In cases involving multiple bile ducts, ductoplas-
ty was performed as a backtable procedure. We usually perform
ductoplasty if the distance between two ducts is not more than
3 mm. Ducts were connected into one orifice by sutures using
6-0 polydioxanone suture thread (PDS II, Johnson & Johnson
international, Belgium). Ductoplasty was performed in 7 cases.

Recipient surgery and the implantation of the liver fragment.

Principles: The length of the biliary tree should be sufficient
for the free extension of anastomosis, blood flow and the peri-
common bile duct connective tissue should be preserved, and
the extent of dissection between the biliary tract and hepatic ar-
tery should be minimized.

The peculiarities associated with the harvesting of biliary
tracts include separation of the left branch of the portal vein and
the left hepatic artery with part of the parenchyma, the cross-
ing of the left lobar duct at the level of the Rex line and at the
level of the segmental ducts, the crossing of the right lobar duct
maximum to the liver, chiliary part is crossed with the particular
seizure of the liver parenchyma.

After the implantation of the right lobe of the liver, hepatic
vein anastomosis and portal vein anastomosis, arterial anas-
tomosis is performed. Depending on the quantity of biliary
tracts in a graft. Duct-to- duct (DD) anastomosis is performed
at the level of the blood consumption of the biliary ducts at
0.5 - 1.0 cm from the mucous membrane to prevent ischemia
of the distal segments of the biliary ducts. If there is a bili-
ary tract of a graft, then the lumen the left and right lobar
biliary ducts from the recipient is connected in the form of
‘telescope’ (sometimes cystic ducts were connected with left
lobar ducts). Sutures for anastomosis are applied on the side
of the mucous membrane of the recipient’s biliary tract, devi-
ating from the distal edge by 0.5-1.0 cm.

Biliary splint draining of the biliary tracts was performed, if a
patient had a Model for End-Stage Liver Disease (MELD) score
of >20, or a biliary tract size of <5.0 mm. For a tube splint,
we used a chloride vinyl tube of 2-mm in diameter, which was
originally used for retrograde transhepatic biliary drainage. The



biliary splint was established after ending the sutures along the
posterior wall of DD anastomosis; the distal end of the drain-
age was carried out to the segmental tracts, while the proximal
end was withdrawn through a common bile duct incision below
the biliary tract or through a cystic duct; the anterior wall of
DD anastomosis was then formed. After the formation of DD
anastomosis, control IOC is mandatory to exclude bile leakage
from the resected edge of the graft and from the anastomotic
site, and to determine the condition of anastomosis (to exclude
narrowing or bending). Interrupted sutures with PDS II 6-0 and
7-0 were used for bile duct anastomosis. After a biochemical
analysis revealed the normalization of the liver enzyme levels
(total bilirubin, ALT, AST) at 14-28 days after the operation,
the biliary splint was closed until 3 months. The biliary splint
was removed after control MRC and fistulography at 3-6 months
after the operation.

Results and their discussion. DD anastomosis was per-
formed in 102 cases, the types of which were as follows single
duct-to-duct anastomosis (n=95; 93.1%), double duct-to-duct
anastomosis (n=5; 4.9%), combined-type anastomosis (duct-to-
duct anastomosis and roux-en-Y hepaticojejunostomy (RYHJ);
n=2; 1.9%). RYHJ was performed in 3 cases. A biliary splint
was used in 37 (36.2%) cases; biliary splints were not used in 40
(39.2%) cases. Table presents the characteristics of the recipi-
ents, including age, sex, BMI, MELD score, Child—Pugh score,
and standard liver volume (SLV).

In preoperative MRC, the following types of biliary tracts
were detected in the donors: type A (n=57; 53.7%), type B (n=9,
8.4%), and type C (n=11, 10.3%). In 5 cases additional biliary
tracts were detected at the intraoperative stage. IOC before liver
transection revealed additional biliary tracts in 5 donors that
were not found on preoperative MRC. In 1 case an additional
biliary tract of the right liver lobe in the donor was detected on
10C after transection of the liver parenchyma.

During the postoperative period 26 (24.5%) patients devel-
oped BCs. The BCs included bile leakage (n=9; 34.6%) and bili-
ary stricture (n=25; 96.1%). Nine (34.6%) patients developed
biliary stricture after bile leakage, and one patient died in the
postoperative period with a background of cholangitis, cholan-
giogenic abscess and sepsis.

Single DD anastomosis was performed in 95 (93.1%) cases;
17 (17.8%) of these patients developed BCs. Double DD anas-
tomosis was performed in 5 (4.9%) cases; 3 (60%) of these
patients developed BCs. The 2 (1.9%) patients who underwent
RYH]J alone did not develop BCs, while one of the 2 (50%) pa-
tients who underwent combined biliary reconstruction (DD +
RYH]J) developed a BC in the form of stenosis of the RYHJ.

In the RYHJ group, the absence of BCs was influenced by the
early death of one of the two patients.

The analysis of the BCs according to the types of biliary tracts
revealed the following findings: type A biliary tracts were de-
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tected in 57 (53.7%) patients, 13 (22.8%) of whom developed
BCs (bile leakage [n=2], stricture [n=13]). Type B biliary tracts
were detected in 9 (8.4%) patients, 5 (55.5%) patients of whom
developed BCs (bile leakage [n=2], stricture [n=4]). Type C
biliary tracts were detected in 11 (10.3%) patients, 8 (72.7%)
of whom developed BCs (bile leakage [n=4], stricture [n=8]).

The cases of biliary stricture were divided into early and late
complications according to the time of occurrence (<3 months and
>3 months after surgery, respectively). From 25 recipients with
biliary stricture, 10 (40%) patients developed early stricture of DD
anastomosis, while 14 (56%) developed late stricture. BCs were de-
tected in 12 (33.4%) of 37 cases in which biliary splints were used
(bile leakage [n= 3; 8.1%]; stricture [n=11; 29.7%)]). Late biliary
stricture occurred in 6 patients. There were 5 cases of early biliary
stricture among the cases in which biliary splints were used.

BCs were detected in 14 (42.5%) of the 40 cases in which
biliary splints were not used (bile leakage [n=6, 15%]; stric-
ture [n=14; 35%]). Early stricture was found in 5 (12.5%) cases
whereas late stricture was detected in 9 cases. One patient de-
veloped arterial thrombosis after LT, and developed a BC 1.5
years later. Liver retransplantation (associated with BCs) was
performed for 1 recipient.

Treatment. The correction of BCs depends on the type (bile
leakage, biloma, or stricture). Three basic methods are per-
formed for the correction of BCs after LT: percutaneous mini-
mally invasive methods, endoscopic methods, and open surgery.

In the treatment of the bile leakage, percutaneous minimally
invasive methods were used for the treatment of biloma in 4
patients, open surgery was used for the treatment of biliary peri-
tonitis in 1 patients, and dynamic monitoring was used for 1
patient with an incomplete external biliary fistula, the biliary fis-
tula closed spontaneously after 2 weeks; however, biliary stric-
ture occurred at 1.5 years after surgery.

In all cases in which stricture-associated BCs were detected,
minimally invasive methods of correction were initially attempt-
ed. Twenty-two patients with biliary stricture underwent endo-
scopic retrograde cholangiography (ERCP) with endobiliary
stenting; this proved effective in 17 (77.2%) cases. One patient
underwent percutaneous transhepatic biliary drainage (PTBD)
with antegrade stenting. Two patients underwent the ‘rendez-
vous’ (PTBD + ERCP) method.

When minimally invasive methods were ineffective, we per-
formed open surgical correction that consisted of disjoining the
site of DD anastomosis and the formation of RYHJ in 4 patients;
this was completed successfully in 3 cases. One patient devel-
oped a recurrent scarring in RYHJ. One recipient with BCs suc-
cessfully underwent DDLT after initially undergoing LDLT.

LT is the only method for treating end-stage liver disease and
its complications. LDLT is often performed in countries with
a shortage of deceased donors. Right lobe LDLT is performed
more frequently than left lobe LDLT, as it allows the solution of

Table. Recipients’ characteristics

Recipients LDLT in adults (n=102)
Age 36.2 (0.5-60)
Sex m/f 25/42
BMI (kg/m2) 21.7 (16.2-30.8)
MELD 16.7 (8-32)
Child Pugh 10.0 (8-15)
SLV (ml) 1132 (961-1386)
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problems such as small graft syndrome (small for size). Never-
theless, BCs occur in up to 50% of procedures involving right
lobe grafts [7-11,16].

The significance of the screening donors for contraindications
at the stage of examination is important living donor transplan-
tation. In particular, preoperative MRC can help to predict and
enable prophylaxis against BCs [17]. However, data from stud-
ies from Asan Medical Center (2015), one of the great world
transplantation centers and Queen Mary Hospital in Hong Kong,
on the contraindications for living donor transplantation did not
establish criteria for cases involving complex biliary tract anato-
my [18-20]. Variations in the biliary anatomy and surgical meth-
ods are widely recognized as risk factors for the development of
BCs after LT [21-23]. Cases involving types B and C - which
were detected in 16 patients—were most likely to develop BCs.
In our study population, 8 of the 16 (50%) patients involving
patients with type B and C anatomy developed BCs after LDLT.

10C is routinely used throughout the world to evaluate donors
before and after the resection of the liver parenchyma, in order
to determine the condition of the biliary tracts and the line of
transection [24]. Indeed, IOC in liver donors is advantageous
for prophylaxis against BCs in both the recipient and donor. The
method gives a detailed picture of the anatomical peculiarities
of the biliary tracts in the donor and improves safety [25-29].
10C is supplemented by MRC and plays an important role in the
verification and detection of additional biliary tracts, which are
also needed for reconstruction [29].

In our study, IOC detected additional biliary tracts in 5 (4.7%)
donors; 5 (4.7%) were detected before liver transection, while 1
(1.5%) was detected after liver transection. In cases in which the
graft contained multiple biliary tracts that were localized close
to each other, ductoplasty was performed to combine the tracts
as a back table procedure; the joined biliary tract was then con-
nected to the biliary tract of the recipient [1]. With regard to the
numbers of biliary tracts within the graft, one tract was found
in 49% of the grafts, two were found in 44%, and three were
found in 7%. Bile leakage and ductoplasty were risk factors for
BCs [31]. BCs were found in 28.4% cases involving anastomo-
sis of one biliary tract, and in 34.8% of cases involving with
anastomosis of 2 biliary tracts [32]. Our analysis revealed that
17.3% of the patients with an ordinary biliary tract developed
BCs, while 50% of the patients in whom the graft contained 2 or
more biliary tracts developed BCs. Ductoplasty was performed
in 4 cases; BCs developed in 3 (75%) of these cases.

The issue about whether to use a biliary splint after DD anas-
tomosis is controversial, some studies have shown evidence of
a decreased rate of biliary tract complications. The properties of
the biliary splint are also reported to cause a foreign body reac-
tion and fibrosis [10,33-34]. In transplantation centers that use
biliary splints, the incidence of BCs is lower, and early stricture
is rarely found [24]. Biliary splinting provides an easy approach
to the biliary tree, decreases the pressure on the biliary system,
helps in the monitoring of quality and bile production, and re-
duces the rate of anatomical stricture [32,35]. Our results show
that biliary splinting in DD anastomosis during LT significantly
reduced the risk of bile leakage from 27.8% to 14.9% and early
biliary stricture from 29.4% to 0% in the postoperative period.

Although the incidence of BCs is being reduced year by
year, they still occur. However, many patients can be effectively
treated using minimally invasive methods, which reduces the
need for invasive open surgery [17]. ERCP and PTBD are the
methods that are most widely used for the treatment of BCs. It is
estimated that ERCP is useful in the treatment of 75% of cases
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of biliary tract stricture [36]. When ERCP cannot successfully
correct biliary stricture, PTBD often provides good results. The
presence of dilated intrahepatic biliary tracts is an indication for
minimally invasive percutaneous transhepatic methods [37,38].

In some cases, an endoscopic approach is not successful. In
such cases, alternative methods should be considered to facili-
tate the cannulation of the biliary tracts. Cannulation can be
achieved in cases of biliary stricture using a hybrid combination
of PTBD and ERCP with a transpapillary approach [39-41].

Open surgery is usually performed to correct BCs if PTBD
and ERCP are unsuccessful. Minimally invasive methods were
found to be effective in the treatment of 6 (52.9%) cases involv-
ing recipients with biliary complications. When minimally in-
vasive methods were ineffective, we converted to open surgical
operations that involved disjoining the site of DD anastomosis
and the formation of RYHJ in 4 (29.4%) cases; this was effective
in 75% of the cases (1 patient developed a recurrent BC in the
form of scarring stricture of the RYHJ). With regard to the rate
of recurrence, our methods of correction were associated with
good results: 80% of the cases experienced no recurrence [42].

Conclusion. Preoperative and intraoperative investigation
methods (MRC, IOC) of the biliary tracts can reveal the types of
biliary tracts and useful for planning the type of biliary recon-
struction. Various types of biliary reconstruction are associated
with a high risk of biliary complications after liver transplanta-
tion. Biliary splinting in duct-to-duct anastomosis reduces the
incidence of biliary complications.

REFERENCES

1. Floris JM, RoosBsc, Jan-Werner P, Wojciech GP, Herold JM.
Biliary complications after liver transplantation; recent develop-
ments in etiology, diagnosis and endoscopic treatment. // Best
Pract Res Clin Gastroenterol. 2017; 31(2):227-235.

2. Yoshiya S, Shirabe K, Matsumoto Y, Ikeda T, Soejima Y,
Yoshizumi T, et al. Rendezvous Ductoplasty for Biliary Anas-
tomotic Stricture After Living-Donor Liver Transplantation //
Transplantation. 2013;95;10:1278—-1283.

3. Simoes P, Kesar V, Ahmad J. Spectrum of biliary complica-
tions following live donor liver transplantation. // World Journal
of Hepatology. 2015;7(14):1856-1865.

4. Trotter JF, Wachs M, Everson GT, Kam I. Adult-to-adult
transplantation of the right hepatic lobe from a living donor. // N
Engl J Med 2002; 346:1074-1082.

5. Busutti RW, Farmer DG, Yersiz H, Hiatt JR, McDiarmid SV,
Goldstein LI, et al. Analysis of long-term outcomes of 3200 liver
transplantations over two decades: a single-center experience. //
Ann Surg 2005; 241: 905-916; discussion 916-918.

6. Verdonk RC, Buis CI, Porte RJ, Van der Jagt EJ, Limburg AJ,
Van den Berg AP, et al. Anastomotic biliary strictures after liver
transplantation: causes and consequences. // Liver Transpl 2006;
12: MID: 16628689.

7. Koneru B, Sterling MJ, Bahramipour PF. Bile duct strictures
after liver transplantation: a changing landscape of the Achille’s
heel. // Liver Transpl 2006; 12: 702-704.

8. Colonna JO, Shaked A, Gomes AS, Colquhoun SD, Jurim O,
McDiarmid SV, et al. Biliary strictures complicating liver trans-
plantation. Incidence, pathogenesis, management, and outcome.
// Ann Surg. 1992; 216 (3): 344-352.

9. Heffron TG, Emond JC, Whitington PF, Thistlethwaite JR, Jr.
Stevens L, Piper J, et al. Biliary complications in pediatric liver
transplantation: a comparison of reduced-size and whole grafts.
//Transplantation. 1992;53:391-395.



10. Qian YB, Liu CL, Lo CM, Fan ST. Risk factors for bili-
ary reconstructions after liver transplantation. // Arch Surg.
2004;139:1101-1105.

11. Nakamura T, Tanaka K, Kiuchi T, et al. Anatomical varia-
tions and surgical strategies in right lobe living donor liver
transplantation: lessons from 120 cases. / Transplantation.
2002;73:1896-1903.

12. Grewal HP, Shokouh-Amiri MH, Vera S, Stratta R, Bagous
W, Gaber AO. Surgical technique for right lobe adult living do-
nor liver transplantation without venovenous bypass or portoca-
val shunting and with duct-to-duct biliary reconstruction. // Ann
Surg. 2001;233:502-508.

13. Gondolesi GE, Varotti G, Florman SS, Mufioz L, Fishbein
TM, Emre SH et al. Biliary complications in 96 consecutive
right lobe living donor transplant recipients. // Transplantation
2004; 77: 1842-1848.

14. Hsieh TH, Mekeel KL, Crowell MD, Nguyen CC, Das A,
Agel BA, et al. Endoscopic treatment of anastomotic biliary
strictures after living donor liver transplantation: outcomes after
maximal stent therapy. / GIE. 2013,77:47-54.

15. Wang SF, Huang ZY. Biliary complications after living donor
liver transplantation. //Liver Transpl. 2011; 17: 1127-1136.

16. Lo CM, Fan ST, Liu CL, Lo RJ, Lau GK, Wei WI, et al.
Extending the limit on the size of adult recipient in living donor
liver transplantation using extended right lobe graft. / Trans-
plantation. 1997;63;10:1524-1528.

17. Abdullah K, Abdeldayem H, Salama IA, Badah K, Al-So-
mali B, Abdulkareem A. Retrospective analysis of the causes of
rejection of potential donors for living related liver transplanta-
tion. Author information: Liver Transplant Center, King Abdul
Aziz Medical City, Riyadh, Saudi Arabia. // Hepatology Interna-
tional. 2007;1;4:431-436.

18. Lee SG. A Complete Treatment of Adult Living Donor Liver
Transplantation: A Review of Surgical Technique and Current
Challenges to Expand Indication of Patients. // American Jour-
nal of Transplantation. 2015;15: 17-38.

19. Song GW, Lee SG, Hwang S, Sung GB, Park KM, Kim KH,
et al. Preoperative evaluation of biliary anatomy of donor in living
donor liver transplantation by conventional nonenhanced magnetic
resonance cholangiography. // Transpl Int.—2007. - 20 (2):167-173.
20. Lo CM. Expanding living donor liver transplantation. // Liv-
er Transpl. 2016; 22(S1):37-39.

21. Yazumi S, Chiba T. Biliary complications after a right-lobe
living donor liver transplantation. // Journal of Gastroenterol-
ogy. 2005;40;9:861-865.

22. Tezcaner T, Ding N, Karakayali FY, Kirnap M, Coskun M,
Moray G, et al. Effect of Right Posterior Bile Duct Anatomy on
Biliary Complications in Patients Undergoing Right Lobe Liv-
ing Donor Liver Transplant. // Experimental and Clinical Trans-
plantation: Official Journal of the Middle East Society for Organ
Transplantation. 27 Jan 2017.

23. Chang JH, Lee IS, Chun HJ, Choi JY, Yoon SK, Kim DG
et al. Comparative study of rendezvous techniques in post-
liver transplant biliary stricture. // World J Gastroenterol.
2012;18:5957-5964.

24. Bauschke A, Altendorf-Hofmann A, Malessa C, Rohland
O, Settmacher U. Einfluss der Gallengangsanatomie auf biliére
Komplikationen bei Lebendspenden des rechten Leberlappens.
// Der Chirurg. 2018;89;3:222-228.

25. Pagano D, Cintorino D, Li Petri S, Paci M, Tropea A, Ricot-
ta C, et al. Intra-Operative Contrast Cholangiography in Liv-
ing Donor Liver Transplantation: The ISMETT Experience. //
Transplantation proceedings. 2015;47;7:2159-2160.

10

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

26. Gao F, Xu X, Zhu YB, Wei Q, Zhou B, Shen XY, et al. Im-
pact of intra-operative cholangiography and parenchymal re-
section to donor liver function in living donor liver transplan-
tation. // Hepatobiliary & Pancreatic Diseases International.
2014;13;3:259-263.

27. Jeng KS, Huang CC, Lin CK, Lin CC, Chen KH, Chu SH.
Repeated introperative cholangiography is helpful for donor
safety in the procurement of right liver graft with supraportal
right bile duct variants in living-donor liver transplantation. //
Transplantation proceedings. 2014;46;3:686—688.

28. Marubashi S, Dono K, Nagano H, Kobayashi S, Takeda Y,
Umeshita K, et al. Biliary Reconstruction in Living Donor Liver
Transplantation: Technical Invention and Risk Factor Analysis for
Anastomotic Stricture. Transplantation. 2009;88;9:1123-1130.

29. Ragab A, Lopez-Soler RI, Oto A, Testa G. Correlation be-
tween 3D-MRCP and intra-operative findings in right liver do-
nors. // Hepatobiliary Surg Nutr. 2013; 2(1): 7.

30. Yaprak O, Dayangac M, Akyildiz M, Demirbas T, Guler N,
Bulutcu F, et al. Biliary complications after right lobe living
donor liver transplantation: a single-centre experience. / HPB.
2012; 14; 1:49-53.

31. Shaha SA, Granta DR, McGilvraya ID, Greiga PD, Selznera
M, Lillyb LB, et al. Biliary Strictures in 130 Consecutive Right
Lobe Living Donor Liver Transplant Recipients: Results of a
Western Center. / American Journal of Transplantation. 2007;
7:161-167.

32. Azzam AZ, Tanaka K. Biliary complications after living do-
nor liver transplantation: A retrospective analysis of the Kyoto
experience 1999-2004. // Indian Journal of Gastroenterology.
2017;36;4:296-304.

33. Chan SC, Fan ST. Biliary complications in liver transplanta-
tion. // Hepatol Int. 2008;2:399-404.

34. Kasahara M, Egawa H, Takada Y, Oike F, Sakamoto S, Kiu-
chi T, et al. Biliary reconstruction in right lobe living-donor liver
transplantation comparison of different techniques in 321 recipi-
ents. // Ann Surg. 2006;243:559-566.

35. Wojcicki M, Milkiewicz P, Silva M. Biliary tract complica-
tions after liver transplantation: a review. // Dig Surg. 2008;25:
245-257.

36. Shah JN, Ahmad NA, Shetty K, Kochman ML, Long WB,
Brensinger CM, et al. Endoscopic management of biliary com-
plications after adult living donor liver transplantation. / Am J
Gastroenterol. 2004;99:1291-1295.

37. Egawa H, Inomata Y, Uemoto S, Asonuma K, Kiuchi T, Fu-
jita S, et al. Biliary anastomotic complications in 400 living related
liver transplantations. // World J Surg. 2001;25:1300-1307.

38. Cheng YF, Chen CL, Chen YS, Huang TL, Chen TY, Lee TY, et
al. Interventional radiology in the treatment of post-liver transplant
complications. // Transplant proc. 2000;32:2196-2197.

39. Chang JH, Lee I, Choi MG, Han SW. Current diagnosis and
treatment of benign biliary strictures after living donor liver
transplantation. // World J Gastroenterol. 2016;22:1593-1606.
40. Kawano Y, Mizuta K, Hishikawa S, Egami S, Fujiwara T,
Hyodo M, et al. Rendezvous penetration method using double-
balloon endoscopy for complete anastomosis obstruction of he-
paticojejunostomy after pediatric living donor liver transplanta-
tion. // Liver Transpl. 2008;14:385-387.

41. Zhang S, Zhang M, Xia Q, Zhang JJ. Biliary reconstruc-
tion and complications in adult living donor liver transplanta-
tion: systematic review and meta-analysis. // Transplantation
proceedings. 2014;46;1: 208-215.

42. Reichman TW, Sandroussi C, Grant DR, Cattral MS, Greig
PD. Surgical revision of biliary strictures following adult live



GEORGIAN MEDICAL NEWS
No 11 (296) 2019

donor liver transplantation: patient selection, morbidity, and out-
comes. // Transplant International. 2011; 25; 2012: 69-77.

SUMMARY

BILIARY COMPLICATIONS AFTER LIVER TRANS-
PLANTATION

Doskhanov M., 'Kausova G., 'Chormanov A.,
Baimakhanov B., 'Askeev B.

ISyzganov’s National Scientific Center of Surgery, Department
of Hepatopancreatobiliary Surgery and Liver Transplantation;
’City Clinical Hospital Ne7, Department of HPB Surgery, Al-
maty, Kazakhstan

The aim of our research is to perform a retrospective anal-
ysis of all cases involving biliary complications after liver
transplantation in two transplant centers of Kazakhstan. In the
period from December 2011 and December 2019, 106 adult pa-
tients underwent LT at Syzganov’s National Scientific Center
of Surgery and City Clinical Hospital Ne7, Almaty, Kazakh-
stan. Eighty-nine (84%) patients underwent living donor liver
transplantation (LDLT) from an adult donor, while 17 (16%)
patients underwent deceased donor liver transplantation. The
graft types were as follows: whole liver (n=17; 16%), right lobe
(n=82; 77.3%), left lobe (n=6; 5.6%), and right posterior section
(n=1; 0.9%). Duct-to-duct anastomosis was performed in 102
cases, the types of which were as follows single duct-to-duct
anastomosis (n=95; 93.1%), double duct-to-duct anastomosis
(n=5; 4.9%), combined-type anastomosis (duct-to-duct anasto-
mosis and roux-en-Y hepaticojejunostomy [n=2; 1.9%]). Roux-
en-Y hepaticojejunostomy was performed in 3 cases. A biliary
splint was used in 53 (52%) cases; biliary splints were not used
in 49 (48%) cases. Preoperative and intraoperative methods of
investigating (MRC, IOC) the biliary tracts can reveal the types
of biliary tracts and are useful for planning the type of biliary
reconstruction. Various types of biliary reconstruction are asso-
ciated with a high risk of biliary complications after liver trans-
plantation. Biliary splinting in duct-to-duct anastomosis reduces
the incidence of biliary complications.

Keywords: liver transplantation, living donor liver transplan-
tation, biliary complications, biliary stricture, duct to duct anas-
tomosis.

PE3IOME

BUJIMAPHBIE OCJIOKHEHMU S ITOCJIE TPAHCIIJIAH-
TAIUMU IEYEHU

Tocxanos M.O., 'Kaycosa I.K., "Hopmanos A.T.,
’BaiimaxanoB B.B., 'Ackees B.T.

Hayuonanonoii nayunviii yenmp xupypeuu um. A.H. Coizea-
HOBA, omoeneHue 2enamonanKpeamoOuIuapHol xXupypeuu u
mpancnaanmayuu nevenu; *ITopoockas Kaunuveckas OonbHUYya
Ne7, omoenenue xupypeuu, Anmameot, Kazaxcman

Llenp wccienoBaHus - PETPOCIEKTHBHBIM aHaiu3 Ouinap-
HBIX OCJIO)KHEHUH MOCIe TPAHCIUIAHTAIMH MTEYSHH B 2 LIEHTpax
TpaHciulantauuu B Kaszaxcrane. B nepuon ¢ mexabps 2011 r.
no aexabpp 2019 1. 106 maumeHTam BBHINOJIHEHA TPaHCILIAHTA-
1M edyeHd B HalnmoHanbHOM HayqHOM LEHTPE XUPYPTHU HM.

© GMN

A.H. Cp3ranoBa. TpaHcriaHTauust Me4eHu OT KUBOTO JIOHOPA
(TIDK[) Beimonnena 89 (84%) marueHTaM, TpaHCIUIAHTALU
IIEYEeHH OT TPyIHOro goHopa - y 17 (16%) nauuenram. [To Tumy
rpadra: uenas neueHb — y 17 (16%) nauenros, TTDK]] npasas
nonst —y 82 (77,3%), neBast 1oy IEYEHU OT KUBOT'O JOHOpPA — Y
3 (5,6%), 3agne-narepanbublii cexTop — y 1 (0,9%) nmauuenra.
[Ipn TpaHcmIaHTaUMU NpPaBOW JOJIM MEYEHU BBINOJIHEHBI Clle-
JyIOIe aHacToMo3bl: bunno-6unmapusiii anacromo3 (BB) BbI-
nosiHeH B 102 (85,8%) ciyuasix, u3 Hux bb aHactomMo3 ¢ onHMM
npoTokoM B 95 (93,1%) ciyuasix, OuOMIMapHBIil aHACTOMO3 — B
5 (4,9%), xonanruoetoHoanactomos (XEA) — B 3 (3,7%), a kom-
OuHupoBaHHas 6unuapHas pexoHcTpykuus (bb+XEA) Bbimosn-
HeHa B 2 (1,9%) cioyuasx. KapkacHblil [peHa)k HCIOJIb30BaJICA
B 53 (52%) cnyuasx, He ucnonb3oBaics - B 49 (48%). Ilpe- u
UHTPOOINEPATUBHLIE METOAbI HCCICHAOBAHUSA HCIOJIb3YIOTCA
JUIA BBIABJICHHA THUIIA KEJIYHBIX IIPOTOKOB U JJIA ﬂaﬂbHeﬁLﬂeFO
IUIAHUPOBAHUSI BUIOB OMJIMAPHBIX PEKOHCTPYKUMit. Pasniunbie
BU/Ibl OMJIMAPHBIX PEKOHCTPYKIMIT YpeBATHI BHICOKMM PHCKOM
pasBuTHA 6PIJ'[I/lapH]>IX OCJIOKHEHUH TOCIIe TpaHCIUIaHTalUu 11e-
yenu. [IpoBeneHHOE UCCIIEI0OBAaHUE BBISIBUIIO, YTO IPUMEHEHHE
KapKacHOTo JpeHaxxa Bo BpeMs bb aHactomo3a yMeHbLIAaET KO-
JINYECTBO OMIITMAPHBIX OCJIOKHEHHH.

@9boygdg

0@0sMY0 25O Y 46960 Mgodeols FHESbL3@sbFo-
ool Fgdegy

B.ombbsbmgo, 'a.5o9bmgs, 'shm@dsbmgo, 28.85085bsbmgo,
13.0b39930

Bobgobols Jody@gools g@Omgbymo (396@®o, XIIb u JIT
3o gE®s;  Idoamsdol N7 panobgy@o  Losgowdygmeym,
Joogda00l gobgmgomgds, s@ds@o, gsbabgmo

3320930L Jobobl FodBmopagbos domos®ymo go@-
093950l M9AOML3gJA o  sbogmobo  gobobgmols
06 HOSEL3@sbHo30Y® 396@®To ho@domgdymmo ®go-
danols A@sbl3amsbBoiools 99dwgy. 2011 Fanol ©g399d-
@0sb 2019 (wol ©0g3990@dpg 3gdomedo ®godanols
BObL3@sb@G o0 Bog@Gomms 106 InbdOwogn 353096 L.
TIDK] hog@odos 89 (84%) 3oi096@L, TIII - 17 (16%)
3530960 L. a®sg@ol Bodol Jobgrogom: doaosbo ®go-
dano (n=17; 16%), TIDK] 3o 396> Foano (n=82; 77,3%),
3o@bomo @mbm@ol Jsdibgbs Joano (n=3; 5,6%), 93o-
bo-gmo@g@omygdo LgJdmao (n=1; 0,9%). mgodaols do®-
%3965 Fogol H@sbL3@sbGozoobsl goggmws dgdwgao
SbalBmdmbgdo: BB -102 (85,8%) dgdmbgggsdo, dompsb
BB gomo Lswobstomn - n=95; 93.1%, bubb - n=5; 4.9%,
XEA - n=3 3,7%, gm3ddobodgdyemo Gg3mbl@®mgdcogemo
do@0s@Yo @93mbLE@Jyicos - n=3 (3,7%). 3o®gobygaro
Agbsgo godmygbgdyao ogm 53 (52%) Vgdmbgggsdo, 49
(48%) dgdmnbgggsdo 3o oo o@ o0dbs godmygbgdyao.
330930l 30y o 0bHOsM3gMsGoPmo  dgmmEgdols
3dmygbgds bgal 9fymdl bowgaoli Lowobs®gdols Go-
30l oy gboli o LaloMagdems dognos@ymo Ggzmb-
bA®d3ogdol Lobgmdol wopgyds@goolomgol. dogo-
SO0 G930m6LEOYJEo0l bbgsobbgs Goldl @godanols
BObL3@sb@ ool gdwgy dmboggl bbgsobbgs dogn-
05OY@0 oMM gdol gabgomsmgdols Molgo. Bo@otg-
b0 33e0 9300 s gbogos, MM Jo®oliygaro @ g-
bogol godmygbgds Bb 5bsl@mdmbol @dml sd30Mgol
0@ 0sMY0 oMM gdols aobgoms®gool Lobdomgl.

11



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

JIEHEHUE U ITPOPUJIAKTUKA METACTASUPOBAHUS B IIPE-
N IMAPATPAXEAJIbHBIE IMM®ATUYECKHUE Y3JIbl IIPU PAKE TOPTAHU
C PACITIPOCTPAHEHHMEM HA ITOACKJIAJOYHbIN OTAEJI

Jaopynapamsuiu 3.1, Baxraase JL.A., baxrypunze J.I., la6pyngamsuiau H.I.

Onukonozuueckutl HayyHo-uccredosamenvckull yeump I pyzuu,; Tounucckui 20cyoapcmeeHHblil MeOUYUHCKULL YHUgepcumen,
Hncemumym meouyunckoil buomexnonozuu, I pysus

Ha ¢one pocra obmieil OHKOTOTHUECKON 3a00IEBaeMOCTH
npobeMa PernoHapHOTO METAaCTAa3NPOBAHUS 37T0KaYECTBEHHBIX
OITyXOJIeH TOJIOBBI U IIIEN OCTACTCS aKTyaJIbHOW M /IO KOHI[A He-
pemreHHoi. OcCoOBIIf MHTEpEC MpENCTaBISET JTHMpaTHIecKas
cucTeMa, KOTOpasi B 3HAUUTEIIHHON CTENCHM ITIPEROTPEneIsieT
0COOCHHOCTH PAaCHPOCTPAHEHUS OITYXOJIH IO TPOTSHKCHHOCTH
n MeTacTasuposanuio [1]. B camsucroit o6omouke moackiamod-
HOTO OTJeJla TOPTaH! PACHOJIOKEHA CEeTh MENKHX JmMparnde-
CKHX COCYZIOB, KOTOpBIE ()OPMHPYIOTCS B KPYIIHBIE MEpemaHue
n 3agHe00KOBBIe cocyapl. OTTOK MMMQBI U3 MOICKIAJOTHOTO
OT/ieNIa TOPTAaH! TPOUCXOAUT Uepe3 MPeATOpTaHHbIe, peATpa-
XeaslbHbIe TUMQaTnaeckue y3isl [2,3]. [locie BBeneHns MmedeH-
HOTO KoJToHIHOTO '**Au, 96% npenapara OblII0 00HAPYKEHO Ha
OJIHOH CTOpOHE MOJCKJIQJIOYHOTO OTJeNa B IMaparpaxeaabHBIX
y3/1ax, 9TO yKa3bIBAaeT Ha CIeNe(HUIHOCTh IUM(OOTTOKA JaH-
HOTO OT/IeJIa TOpPTaHH!.

Bricokast neTansHOCTh NPH JAaHHOM IMATOJIOTHH M TSDKECTh
XHPYPTHYECKOTO JIeUeHUS OOIBHBIX 0COOCHHO 00O0CTPSIOT IPO-
O1eMy M AWKTYIOT HEOOXOAMMOCTh YCOBEPIIEHCTBOBAHUS TaK-
THKH JICICHHS ITyTeM pa3padOTKH U BHEIPEHHSI HOBOM TaKTUKH
C y4EeTOM TPaJUIHOHHBIX METOJIOB (XUPYPTHIECKHH, TydeBOH 1
JIEKapCTBEHHBIH) [4], YTO MO3BOIISIET 0OCCIICUUTH ONITHMAEHBIC
PE3yIBTaThI JIEUCHHUS MAlHEHTOB.

Lenpro mccneoBaHUs IBUIACH OICHKA A(P(HEKTUBHOCTH BHI-
OpaHHOIT aBTOpaMM TAaKTHKHU JIEUEHHSI paKka TOPTAHHU C PACIIPO-
CTpaHEHNEM Ha ITOJCKIAIOYHBIN OTHEL.

MarepuaJjibl 1 MeToAbl. OCHOBHBIM METO/IOM JICUESHUSI OOITb-
HBIX C METaCTa3aMH B INM(aTHUECKUX y3JIaxX IIEH SBISETCS XHU-
PYpPrHYECKHiA, KOTOPHIif OCHOBAH Ha TONMOTrpadoaHaTOMUIECKIX
JTAaHHBIX, OCOOCHHOCTAX JMMQAaTHIECKOH CHCTEMBI M 3aKOHO-
MEPHOCTSAX METacTa3upPOBaHMUS.

Wsydensl u mpoaHanm3upoBaHbl 2151 uctopus Oone3HH
nanuenToB nonyuusmue gedenne B OHLL I'pysun ¢ 2000 no
2017 rr.c nuarHo3om paka ropranu M3 HUX M301MpPOBAHHOE
MopakeHHe TO/CKIa0YHOTO OT/eNIa TOPTaHU AUArHOCTHPO-
BaHo y 103 mamnueHToB Uy 296 GOJIBHBIX 00HAPYKEHO pac-
MIPOCTPAaHEHHE OITyXOJIH Ha MOJACKIAMOUHbIH oTaen. CpenHuii
BO3pacT OOJBHBIX BapUpoOBaj B mpezenax oT 51 mo 62 mer.
[TaneHTH Kak ¢ pakoM IOACKIAJ0YHOTO OTJ/EeNa TOpTaHH,
TaK ¥ IPU PACIpOCTPAHCHUN HA MOJCKJIATOYHBIA OT/JeIN pas-
JIeJICHBI Ha J[BE YCIOBHBIE TPYIIIBL:

A Tpymma — ManxeHTsl ¢ paKoM MOJICKIIAJ0YHOTO OTEeNa rop-
TaH! 1 B rpynmna — GosbHEIE ¢ pacpocTpaHeHneM paka Ha MojI-
CKIIQI0UHBIN oTmen. Kaxas n3 3THX TPy MoApasieneHa Ha
JIBE TMOATPYHITEL: 1A TpyIIa — HaI[EeHTHl, KOTOPBIM MIPOBEICHO
TPAAUIIMOHHOE JIeYeHHE, BKIIIOYAIOIIee JTAPUHTEKTOMHUIO C JI0-
WM TIOCTOTIEPALlMOHHON TTy4eBoii Tepanueii (n=39);

2A rpymnma — THalMeHThl C TOJCKIAJ0YHON JIOKaIu3anuen
OITyXOJIH, KOTOPBIM MPOBOAMIIACH PACITHPEHHO-KOMONHUPOBAH-
Has TApUHTIKTOMUS (N=64).

1B rpymma - 601bHBIE C pacIpOCTpaHEHHEM paKa Ha ITOCKIIa-
JIOYHBIA 0T/, KOTOPBIM MPOBOAMIACH OOKOBAs MICHHAS JIHM-
(doauccexnys ¢ ynajJeHueM ropranu (n=154);
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2B rpymma - 60IbHBIE C pacIpPOCTPAaHEHNEM paKa Ha MOAICKIIA-
JIOYHBIH OT/IEI, KOTOPBIM IIPOBOJMIACH PACIIHPEHHO-KOMOHHN-
pOBaHHas TAPUHIIKTOMHS C OOKOBOH IMIEHHOI IMM(pOANCCEKITH-
eit (n=142).

C nenpio orneHkH 3((GEKTHBHOCTH NMPO(YUIAKTUKH MeTa-
CTa3UpPOBAHMS B Ipe- U IaparpaxealbHble 30HBI OCYIIECT-
BICH CPaBHHUTEIBHBIM aHANIH3 MPOBEJCHHBIX KOMOWHHUPO-
BAaHHO-PACHIMPEHHBIX JAPUHTIKTOMHH C TpaJuHOHHBIMH
METO/IaMH JICUEHHS, BKJIIOYAIOMINX JIJAPUHTIKTOMHUIO C ITOCTO-
MIEePaMOHHBIM O0TydeHHeM. AHAJIN3 MPOBOJMIICS C yUETOM
¢dopmsl pocta, TuddepeHnnanuy OMyXoJIu U 9aCTOTHl MeTa-
CTa3UPOBAHUS B IIpe- U IapaTpaxeagbHble TUM(aTHIECKHe
y316l. CpaBHHUBaeMble TPYHIIBI SIBISIHCH COIIOCTaBUMBIMH
TI0 TI0JTy, BO3PACTY MAI[MEHTOB, JTOKATH3aIlUN U CTETIEHH pac-
MIPOCTPAHEHUs] OIMYXOJEBOTO Iporecca, MOp(OIOTHIecKoH
CTPYKTYp€ OITyXOJIH, HAJIMIHIO COITyTCTBYIONIEH MaTOIOTHH.

OCHOBHBIMH METOZaMH HHCTPYMEHTAJIBHOTO HCCIIENOBa-
HUS TP BEIOOpE MacimTaba XUpyprudeckoro BMEIaTeIbCTBa
aBIsieTcs (PUOPOITAPHHTOCKOIINS, TTO3BOJISIONIAsT ONPEACIUTD
JOKaJIM3alMI0 ¥ POCT OIYXOJdH C HailbHeHmeld Bepugpuka-
nueil. Ynerpo3BykoBoe wucciepoBanue (Y3U) mno3Bomser
OTIPEJICNINTh HAaJM4HWe WM OTCYTCTBHE YBEIMUEHHBIX JIHM-
(aTudecKuX y3JI0B B Ipe- M IapaTpaxeaylbHBIX 30HaX MpH
pake TOACKIAaJ0YHOTO OT/AeNa ropranu, onHako Y3U mmeer
psA HEJOCTAaTKOB, OAHHUM U3 HUX SIBIISICTCSI HEBO3MOXHOCTH
MIPOBE/ICHUS] TPUIETFHON TOHKOMTOJIBHON acTIHMpannoOHHOM
OMoICHN BBHUJy MHOTOYHCICHHOCTH JTUM(POTHIECKUX Y3IIOB,
HX MalbIX pa3MepoB, IIyOOKOH JIOKalM3alk M OIHM3KOTO
PaCTIONIOKEHHS KU3HEHHO BaXKHBIX OPTaHOB (OOIIss COHHAs
aprepusi, TiryOoKast speMHas BeHa M HepBHbIe Iydkn). Kom-
nerorepHas Tomorpadust (KT) oGecneunBaeT H30IUPOBaHHOE
N300pa’keHNEe MOTIEPEYHOro CIIOS TKaHEeH ¢ MPOCTPaHCTBEH-
HBIM aHAJIM30M, OJTHAKO, HEBO3MOXHO N300paKEHNE B PEIKH-
Me peasbHOTO BPEMEHH, [UIUTEIbHOCTh CKaHupoBaHuA 710 30
MUHYT # OoJiee, 4TO SBISETCS JOCTATOYHO BBICOKOH J030M
oOmydyenus. MarHuTHo-pe3oHaHCHas Tomorpadus (MPT)
o6iragaeT BEICOKOH MH(POPMAaTHBHOCTHIO, OTCYTCTBHEM apTe-
(akTOB, MYNBTHIIIIAHAPHOCTHIO, MCIIOIH30BAHNE KOHTPACTH-
poBaHUs, 4TO pacuupsieT e€ Bo3MokHOCTH. K HemocTarkam
MPT oTHOCST HEeKaueCTBEHHOE H300pakeHHe OOBI3BECTBIIC-
Hud, Hannaue cnenuduaeckux st MPT apredaxroB. MPT
ycrymaer KT mo mpocTpaHCTBEHHOMY H300pa’KCHHIO BEI-
OpaHHOTO cIOsI, OJHAaKo Ooyiee d3PPEKTUBHA MPH OMyXOJIAX
TOJIOBB! M €W, TaK KaK IO3BOJSIET ONPENeNIUTh MPOPOCTa-
HUE OITyXOJIM MOJCKIIAJJOYHOTO OT/[eJIa TOPTAaHU B XPSIIEBYIO
CTPYKTYpy [4], 94TO, B CBOIO OUepesh, SBIIETCS MOKa3aTeIeM
pu BEIOOpE 00beMa XHUPYPIUIECKOTO BMEIIATEIbCTBA.

Pe3yabTarsl u ux 00cy:kaeHne. CormacHO COOCTBEHHBIM Ha-
OJTIONICHUSIM paK TOJCKIIAJOYHOTO OT/eNIa B CPAaBHEHHH C APYTH-
MH OTJIeJIaMH TOPTaHU BcTpedaercs pexe — B 3-5% oT obmiero
yncia OONBHBIX pakoM ropraHd. [Ipm jokanmm3ammm OIyXoiH
B BEPXHHUX OTJeNIaX TOPTaHU pacIpOCTpaHEHHE Ha IOACKIIA-
IOYHBINA oTnen HaOmonaercs B 13,7% ciyuaes. VccnenoBanue
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[penaparoB BISBUIIO ITPEBAIMPOBAHKE CIIYyYaeB ILI0CKOKICTOU-
HOro paka ropranu. JlaHHBINH BUI omyxonu Habmonancs y 89%
(n=355) GonpHBIX My>)cKoro nosa u uib 11% (n=44) sxeHcko-
ro. IIpuunHOli Takoro MpPOLEHTHOIO COOTHOILCHUS, BOSMOXKHO
SIBIISIIOTCS] KaK JHJIOTEHHBbIE (T€HETHUYEeCKasi PacIioNoKEHHOCTb,
XpOHUYECKUe 3a00€BaHNs TOPTAHU), TaK U HK30I'€HHBIC (3710-
ynoTpedieHne ankoroieM, KypeHue, HebaaronpusTHsie mpode-
CHOHAJIbHBIE YCIIOBUS) (GAKTOPBI.

HecMoTps Ha Mainblil IPOLIEHT CIy4yaeB, pak MOACKIAL0Y-
HOTI'0 OTA€J]Ia rOpTaHu B CPAaBHEHUHU C )lpyFI/IMI/I JIOKaJIu3anusa-
MH [IPOTEKAET arpecCUBHO U UMeeT 00JIee TSIKEIbIN IIPOTHO3.
HaL[I/IeHT]:I l'lOCTyl'laJ'll/l B CHI€CUMAJIM3UPOBAHHBIC KIIMHUKU C
III-1V cragueit 3a6oneBanus. [IpuurHaMu 3amo3manoro 06-
pamecHus B ](.]'IPIHI/I](y SABJISAJINCH OTCyTCTBl/Ie CHCL[I/Id)I/I'-leCKI/IX
xKanob, CKpbITOE TedeHHe OOJIe3HH, YacTO MaCKHUPyeMoe
Hpe}lLLICCTBy}OU_II/lMl/I XPOHUYECKUMU BOCIIAJIUTCIBbHBIMHU
npoueccamu [6,10]. B 3Tux ciayuyasx M3MEHEHUS B FOpTaHU
OI_L[I/I60‘IHO TpaKTleTCS[ KaK SBJICHUEC TUIEPINIACTUYCCKOIO
JJAapUHTHUTA U NPOBOAUTCA MJIUTECIBHOC JICHCHUC aHTHGI/IOTI/I—
KaMH, IPOTUBOBOCHAJIUTCIBbHBIMHU W T'OPMOHAJBHBIMU IIpE-
rnaparamu. I/IMCHHO y 3THUX 6OHbH]>IX IIpu BO3HUKHOBaHHUU
OIIyXOJIK 00CIIe/IoBaHNE 3aTsATUBACTCs Ha OoJiee JITUTEIbHbIC
cpoku. [lpyroil mpuunHO# 3amo3nganoro odpalieHus B KIU-
HUKY SIBJISIETCS 0COOCHOCTh CTPOCHHUs camoil ropranu [3,5],
CJIO)KHOCTb OCMOTpA IOJCKJIA0YHOr0 OTAea U Y OOJIbIINH-
cTBa OOJIBHBIX HAJIWYKE YHAOPHUTHOH (GOPMBI OMYXOJH, YTO
SanyﬂHﬂeT }IHaFHOCTl/IKy KaK B INOJJUKJIIMHHUYCCKHX, TaK U B
CTalMOHapHBIX yCJ'[OBl/IHX.

Heo6xoauMo OTMETHTb, YTO €CJIU MPH TOACKIAI0UHON JI0-
KaJIM3aliK OIyXOJIM MpeBajupyeT sHAodpuTHas GopMa pocra
paka, TO IpH pacipoCTPaHEHUHN HA MOJACKIIAI0YHBIN OT/EN Mpe-
obmanaet sxk3odutHas popma (puc.1).

A B

Suxo(uTHAS popMa 68.20% nI0puTHAs GopMa
3K30QHTHAS hopma 31.80% orsodurTias gopyia

Puc. 1. Coomnowenue sx30¢pumnoit u s3n0opummuoi hopm
pocma onyxonu noockaadouHoeo omoena (A) u pacnpocmpane-
HUU HA NOOCKAAO0UHbLIL omoen 2opmanu (B)

UYro kacaercst AudepeHIray OMyX0iH, IIPH THCTOMOP-
(bONOTHYECKOM HCCIICAOBAHNH YCTAHOBICHO, YTO Kak IpU
pake ropTaHH MOJACKJIAI0YHON JOKAIU3aAIHU, TAK H PACIpo-
CTpaHCHUU Ol'lyXOJ'II/l Ha HO}ICKHaJIO‘{HbIﬁ OTACII TOPTAaHU IIpe-
abmanaet cpennenudepennuposannas (G2) dopma MmiIocKo-
KJIETOYHOTO paka (puc. 2).

Gl 36.30%

.
G3 EREND

0,00% 10,00%  20,00%  30,00%  4000%  50,00%

Puc. 2. Ilpoyenmnoe coomnourenue ougpepenyuayuu onyxonu
npu pake nOOCKIA00YHO20 omoea 2omanu
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Crieie(pUIHOCTh 3JI0KAYECTBEHHOCTH paKa IMOJCKIIAJ0YHOTO
oT/ielia TOPTaH!, OCHOBAaHA Ha TOM (haKTe, YTO B BO3PACTE MOCIIe
40 ner ciauzucrasi 000I0YKa MOJCKIAI0YHOTO OT/ENA FOPTaHH
MeTarula3upyeT U3 MepLaTeIbHOrO AIUTENNS, B CTPYKTYpE KOTO-
pOro HAXOIUTCS KEJE3UCTas! TKaHb, B IJIOCKUH AMUTEIHNA. DTO
B CBOIO ouepe/ib, JenaeT Hed(DPEKTHBHON JyueByIO TEPAaIHIO
1 ManodpdekTHBHON xuMuoTepanuio. Ha OCHOBaHHH 3TOTO
OOJIBHBIM C MOJCKJIAOYHOH JIOKaIU3aLuel OyX0olr U pacipo-
CTpaHCHUEM Ha MMOJCKIIAI0YHbII OT/Ie] FOPTaHH, OblIa BEIOpaHa
XHUPYprHyYecKasi METOMKA JICUSHUS], - PACIIPEHHO-KOMOUHHPO-
BaHHas JIJAPUHIDKTOMUSA, KOTOpas NpoBOANIIaCh 6OJ'II)H]>IM rpyn-
nbl 2A u 2B. Ilox «pacmmpeHHOW» JapuHIIKTOMHUEH Moapas-
yMeBaeTCs MOOMIIM3aLMsl TOPTaHH U ee YaJeHHe Ha YPOBHIX V
wiu VI kosen Tpaxen (puc. 3) u mpoBeacHNE TUM(OIHCCEKITHH
Ha VI ypoBHE KaKk Ha CTOPOHE MOPAKEHUsI, TAK U MPODUIAKTH-
YECKH C IPOTUBOIOJIOKHON CTOPOHBI (pHC. 4).

Puc. 3. I[Ipoyecc numgoouccekyuu no 1amepaipHoll cpanuye
VI ypoens, ¢popmuposanue kyiomu npasoi 0onu wumosuoHou
arcenesvl

Puc. 4. Ilpoyecc modunuzayuu copmanu na ypoeuax V, VI
Konby mpaxeu

Heo6xonuMocTs 1momoOHOro XUPYPruuecKoro BMEILATENIb-
CTBa MPOAMKTOBAHA pACHAJOXKEHUEM CETH JIUM(paTHYECKUX
COCYOB C IPWJIETAIOIIMMHI K HUM MHOro4YHciaeHHbIMH (10 30)
MEJIKUMH JIUM(BAaTHYECKUMU y3JIaMH B CIM3UCTOIH 000104Ke
MOACKJIAJOYHOTO OT/eNa ropTaHd. MHOrOYHCICHHOCTh U Ma-
JbId pasmep MUM(paTHYECKUX Y3JIOB 3aTPYAHSIOT IMarHOCTH-
Ky METacTa30B JI0 XMpypruueckoro Bmemarenscrsa [8,9]. Uro
Kacaercss JMM(OANCCEKIMH Ha MPOTHBOIOJIOKHOH CTOPOHE
MOPAXKCHHUs OITyXOJIbIO, OHA OIpPAaB/iaHa, TaK KakK Jlaxxe IpH OT-
CYTCTBUM KIIMHUYECKHX U YJIBTPa3BYKOBBIX IIPH3HAKOB METACTa-
THYECKOTO TTOPAKEHUs TMM(PATHUESCKUX Y3JI0B, IPH CEPUHHBIX
cpe3ax OIEepalMOHHOTO MaTepuaa BbISBICHBI METACTA3bl ILIO-
CKOKJIETOYHOTO PaKa Ha CTOPOHE MOPaXEHUs M Ha IIPOTHBOIO-
JIOXHO.
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Ion «xoMOMHMPOBaHHOI oneparyeil noapasymeBaeTcs ynaie-
HHe JM00 0 IUTOBUAHOM KeJe3bl Ha CTOPOHE MOPaYKEHHSI OITy-
XOIIBIO MOJCKJIAJOYHOTO OT/IeNa TOPTaHH, JIMO0 TOTAIBHOE yale-
HHUE 7KeJie3bl P LUPKY/IPHOM PaCIOIOKEHUH OIyX0IH (puc. 5).

/

Puc. 5. IIpoyecc evidenenust nesoti 00U wumosuoHoll dcele-
36l U JHCUPOBOU KILEMUAMKOU C COXpAHEHeM NapaujumosuoHoul
Jrcenesvl

Beinieyka3zaHHOE XHPYPrU4ecKoe BMELIATENbCTBO Ha LIUTO-
BUJIHOM JKelle3e MPOAMKTOBAHO HAIMYMEM Yy MOJICKIAJ0YHOIO
otziesia COOCTBEHHOTO JMM(OTHYECKOTO OTTOKA, CMEKHOIO C
OTTOKOM LIMTOBHUIHOM *keie3bl (puc. 6), 4To, B CBOIO OUEpPE/lb,
SIBJISIETCSI OCHOBHOW TNMPHYMHOW PETPOrpaiHOr0 METacTa3zupo-
BaHUA paKa MNOACKJIAA0YHOI0O OTAC]Ha ropTaHu B UIUTOBUAHYIO
xene3y. CoOCTBEeHHbIE HAOIIOACHHMS [TOKA3aIIH, YTO PH JaHHOM
JIOKAJIN3aLMU OITyX0NH B 8% cilyyaeB CyOKIMHUYECKH BbISBIIC-
HbI METACTa3bl B IUTOBUIHYIO KCIIE3Y.

i —~—

Puc. 6. Cxemamuueckoe uzobpadicenue mumpamuieckoco
KOJLLeKMOopa noocKkIa004H020 0moena 2opmanu U WumoeuoOHou
Jrcenesvl

VYuutBast cieuGUIHOCTD TaHHOTO 3a00JICBaHsI, OCHOBHBIM
CPaBHUTEIIBHBIM KPUTEPUEM OICHKU 3(PHEKTUBHOCTH MPEIJIO-
JKEHHOH HaMU METOJMKH, SIBJISICTCSI ONPEACICHUE YaCTOThl Me-
TAacTa3upOBaHUs B Mpe- U TaparpaxeaibHbIC 30HbI U 3-JICTHSIS
BBDKMBAEMOCTh OOJIbHBIX PAKOM MOACKIAI0YHON JIOKATH3AIIHH
U C pacrnpoCTpaHEHUEM Ha MOJICKIIAIOUHBIN OT/e] ropTanu. Pe-
3yNbTaThl JICYCHHST METOJOM paCLIMPEHHO-KOMOWHHPOBAHHOM
JIAPUHIDKTOMUU CPABHUBAIUCH C T.H. TPAIUIIMOHBIM JICUCHUEM,
BKJIIOYAIOLIUM B Ce0sl JIADUHIIKTOMHIO C MMOCIIEAYIOLIeH Tyue-
BO# Tepamueil (rpymmna 1A) u OoxoByro mieiiHyro numdoanc-
CEKIMIO ¢ ynajeHueM ropranu (rpynna 1B).Ananus naHHbIxX
II0Ka3aJl, YTO YaCTOTa PELIUIMBOB METACTa3UPOBAHUS B Cllyyae
pacuIMpeHHO-KOMOMHUPOBAHHOW JIADUHIIKTOMUH COCTaBHIIA
29 (28,1%) mauueHTOB B CPABHEHHIO C TPATUIIMOHHBIM Jieue-
HUeM - 84 (65,5%) nauuenros. Cieayer OTMETUTb, 4TO U3 64
NAIMEeHTOB, KOTOPHIM MPOBEEHA PACIIMPEHHO-KOMOMHUPOBAH-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

HOH JTapHHIIKTOMHUS, 12 TOCTYNHUIM B CTAallMOHAP CO CTEHO30M
II-1IT crenenu. I1o KM3HEHHOBAYXXHBIM MTOKA3ATEIISIM UM TIPOBE-
JICHa CPOYHast TPaXEOCTOMHUS 1 IOCJIE TIOJIHOTO WIIM YaCTUYHOTO
3a)KUBJICHUS PaHbl IPOBE/ICHA PACIIMPEHHO-KOMOMHUPOBaHHAS
napuHrakromus. 10 manueHToB u3 12 BHOBL IOBTOPHO 00paTu-
JINCh B KJ'[I/IHI/IKy C HAJIMYUEM METACTAasUpPOBaHUA B IIEPUOI OT 6
10 12 mecsitieB, Toraa Kak cpemu 52 GOMbHBIX PEIHINB METacTa-
3UpOBaHUs HaOIIOANICs JTUILb y 8 nanueHToB. Mexons u3 Beien-
30PKEHHOTO CIIEYeT 3aKIIOUHTh, YTO B IUIAHE MPOPUIIAKTHUESCKIX
MepanpHsITHH, pPaCIIMPEeHHO-KOMOMHUPOBAHHAS JIAPUHIIKTOMHSI
TOHMUKACT MOKa3arejib 4aCTOThl PCUHUAMBOB METACTa3UPOBAHUSA B
Tpe- U naparpaxeaibHble 30Hb!I 10 15,3% mpu noackiiago4Hoi Jio-
KaJIM3aluy paka U 10 25,8% mpu pacrpocTpaHeHUH OIyXOJNd Ha
MOJICKIII0UHbIH OT/eN ropTanu (puc. 7).

A B

pacmEpeHHo- I

KoMOUHUpORAHHAR [Hll 25,809
JAPHHMIKTOMES

TpaJHIHOHHOE Te9eHle

Puc. 7. Oyenka wacmomol peyuousos memacmasuposanusi npu
MPAOUYUOHHBIX MEMOOAX IeUeHUs. U PACUUUPEHHO-KOMOUHUPOBAH-
Hou napuneokmomuu. A - pax noocknadounozo omoena, B - pac-
npocmpanenue onyxonu Ha NOOCKAAOOYHbI OMOeN 20PMaHy

Yro kacaercs 3-JCTHEH BBDKMBACMOCTH, HAOJIOMACTCS aHa-
JIOTUYHAsl TeHJeHIMs. B rpynme GonbHBIX, KOTOPBIM HPOBOAH-
JI0Ch TPAJUIMOHHOE JeUeHne OHa cocTaBuaa 37%, a B Tpymie
C pacIIMpeHHO-KOMOMHUPOBAHHON JIAPMHIIKTOMHEH ITOT I10-
Kaszarenb yBeanumics 10 69%. He cmoTpst Ha To, uTO B ciiydae
pacrpoCTpaHEeH s OIYXOJH Ha OACKIIAJOYHBII OT/EN IPOLECHT
BBIXKMBACMOCTH HCBbICOKHﬁ, CTaTUCTUYCCKHUC TaHHbIC YKa3bIBa-
0T Ha BBICOKYIO 3HAUMMOCTb U 11€JIeCO00Pa3HOCTh NPUMEHEHHS
paspa60TaHH0r0 U BHCJPEHHOTO B IIPAKTUKY HaMH ME€TOJa Jie-
YEHUS PaKa MOJCKIIAI0YHOIO OT/eIIa TOPTAaHH.

JIUTEPATYPA

1. ITauec AWM., Onyxonu ronoss! u meu, M. Meaumuna. 2000.
2. Agra M., Carvalho A.L., Pontes E. et al. Postoperative compli-
cations after en bloc salvage surgery for head and neck cancer //
Arch Otolaryngol Head Neck Surg. —2003. —Dec; 129(12): —P.1317.
3. Coca-Pelaz A, Takes RP, Hutcheson K, Saba NF, Head and
Neck Cancer: A Review of the Impact of Treatment Delay on
Outcome. Adv Ther, 2018 Feb; 35(2):153-160.

4. Emily Marchiano, Tapan D. Patel, Amit A. Patel, Yuhan E.
Xue, Jean Anderson Eloy, Subglottic Squamous Cell Carcinoma,
Otolaryngology—Head and Neck Surgery 2015; 154 (2): 315

5. Ferlito A., Partridge M., Brennan J.A., Hamakawa H. Lymph
node micrometastases in head and neck cancer: a review //Acta
Otorinolaringol.-2001; 121: 660

6. Henry LR, Helou LB, Solomon NR Chang A, Libutti SK,
Stojadinovic A. Current practice patterns regarding the conduct
of thyroidectomy and parathyroidectomy amongst surgeons - A
survey study. J Cancer 2012(1)307-16

7. Subramanian S. et al Classification of neck lymph nodes: The
need to follow the new classification in the practice of oncology
/.// J.N.N. Blokhin Russian Cancer. Res. Center 2006; 17: 54-49.
8. Sweeny L, Zimmerman T, Carroll WR, Schmalbach CE, Day
KE, Rosenthal EL Head and neck cutaneous squamous cell carci-
noma requiring parotidectomy: prognostic indicators and treatment



GEORGIAN MEDICAL NEWS
No 11 (296) 2019

selection, Otolaryngol Head Neck Surg. 2014; 150(4):610-7.

9. Sweeny L, Zimmerman T, Carroll WR, Schmalbach CE, Day
KE, Rosenthal EL Head and neck cutaneous squamous cell carci-
noma requiring parotidectomy: prognostic indicators and treatment
selection, Otolaryngol Head Neck Surg. 2014 Apr;150(4):610.

SUMMARY

TREATMENT AND PREVENTION OF METASTASIS
TO THE PRE- AND PARATRACHEAL LYMPH NODES
IN CANCER OF THE LARYNX WITH SPREAD TO THE
SUBGLOTTIC SECTION

Dabrundashvili Z., Bakhtadze L., Bakhturidze D.,
Dabrundashvili N.

Oncological Research Center of Georgia, Thilisi Satate Medical
Universtity, Institute of Medical Biotechnology, Georgia

Based on the specificity of the subglottic cancer, the basic
method of treatment is surgical, because many years of experi-
ence have shown the ineffectiveness of chemotherapy and the
low effectiveness of radiation therapy. We have developed and
introduced in practice the method of extended-combined laryn-
gectomy is effective not only in terms of treating the underlying
disease, but also for preventive purposes, reducing the risk of
metastases in pre- and paratracheal lymphatic zones. The meth-
od of extended-combined laryngectomy includes mobilization
of the larynx and its removal at level V or VI of the tracheal
rings, lymph node dissection at level VI, both on the affected
side and prophylactically from the opposite side, as well as re-
moval of either the thyroid gland on the side of the lesion sub-
glottic cancer, or at its circulatory location total removal of the
gland. Despite the ongoing controversy over such a scale of op-
erations, the effectiveness of extended-combined laryngectomy
remains irrelevant, as indicated by a decrease in the frequency
of metastasis recurrence from 65.5% to 15.3% with cancer of the
subglottic localization and from 63.2% to 25.8% in the case of
the spread of the tumor to the subglottic section.

Keywords: subglottic cancer of the larynx, pre- and paratra-
cheal zones, frequency of metastasis.

PE3IOME

JEYEHHUE U INPOPUITAKTUKA METACTA3UPOBA-
HUS B ITPE- U ITAPATPAXEAJIBHBIE JINM®ATUYE-
CKHUE Y3JIbl IIPU PAKE 'OPTAHU C PACIIPOCTPA-
HEHUEM HA MTOACKJAJTOYHBIN OTIEJ

Jaopynnamsuau 3.1, bBaxranse JILA., Baxtypuaze /1.,
Jaopynpamsuian H.I.

Onrxonozuyeckull HayyHo-ucciedosamenvckuti yewmp 1 pysuu,
Tounucckuil 20cyO0apcmeeHHblil MeOUYUHCKULL YHUSepcumen,
Hnemumym meduyunckou duomexnonozuu, I pysus

Hcxons n3 crieriu(UIHOCTH TEUSHHUs paKa MOJCKIIAJ04YHOIO
oTAcia ropraHd, OCOBHBIM METOIOM JICUCHUSA SABIIACTCA XH-
PYPTHUCCKHU#, TaK KaK MHOTOJICTHHI OMBIT Moka3aid Headdek-
TUBHOCTb XUMHUOTEPAIMU M HU3KYIO 3()(PEKTHBHOCTH JIy4eBOil
Tepanuu. [IpuMeHEeHHBIH HAMU METOJ| paclInPEeHHO-KOMOWHH-
POBaHHOI! JTAPUHIIKTOMUH SBISIETCS G (YEKTUBHBIM HE TOJIBKO
C TOYKH 3pECHUA JICHEHHUS OCHOBHOI'O 3a6OHeBaHHﬂ, HO U B IIPO-
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(bHJ'[a](TI/I'-leCKI/lX HEeIAX, YMEHBIIAET PUCK BOSHUKHOBCHUA META-
CTa30B B Mpe- U aparpaxeaibHbIX TUM(aTHIecKux 30Hax. Me-
TOJl paCIIMPEHHO-KOMOMHUPOBAHHON JIAPUHIIKTOMHHU BKIIIOUAET
B ce0st MOOMJIM3ALIMIO TOPTaHM U €e ylaJeHHue Ha YPOBHsX V Win
VI xorerr Tpaxeu, nposencHue JuMponuccekimi Ha VI ypoBHe
KaK Ha CTOPOHE HOPKEHMS, TaK U MPOQHIAKTHIECKU C TIPOTHBO-
IIOJIOKHOW CTOPOHBI, a TaK K€ YJaJeHHUe JOIM IUTOBUIHOM Xe-
JIe3bl Ha CTOPOHE MOPAKSHHSI OITyXOJIbIO TTOACKIIAI0UHOTO OT/eNa
ropTaHy JIMOO NMpH €€ IUPKILYJIIPHOM PACTIOIIONKEHHUH - TOTAIBHOE
yraneHue sxene3bl. HecMOTpst Ha MpOoIDKAIONMecs TUCKYCCHH
IO MOBOJY TPOBECHMUS TAKOro poja onepanuid, 3p(exTHBHOCTH
pacuIMpeHHO-KOMOMHUPOBAHHOM JIAPHHIIKTOMUM OCTaeTcst Oec-
HOpHOﬁ, Ha YTO YyKa3bIBalOT CHWXKCHUE 4aCTOThI PEUINBOB METa-
crazupoBanus ¢ 65.5% 1o 15,3% npu paxe NMoICKIIaI0uHOH JIOKa-
Jm3anuu U ¢ 63.2% 1o 25,8% B citydae pacpoCTpaHEHHUs OITyXO0JIn
Ha MOZICKJIaJOYHBIN OTIEI.
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OCOBEHHOCTHU IPUMEHEHHUSA ®U3NUYECKHUX YHPA)KHEHHIZ“B PEABMJINTAIINN
MMAOUEHTOB, IEPEHECHINX TPOUHEAYPY PAANOYACTOTHOU HEUPOABJIAALINN
TA3OBEJAPEHHOI'O CYCTABA

I®umenko S1.B., 'Poit U.B.,’Baagumupos A.A.,’Kpasuyk JI.I.

LTV «Hnemumym mpaemamonozuu u opmoneduu HAMH Yxpaunvry, Kues;
’Hayuonanvnasi MeOuyuHcKas akademust tocieouniomno2o oopasosanust um. ILJI. [lynuka, Kues;
SHayuonanvnolil ynusepcumem Qusuvecko2o éocnumanust u cnopma Yrpaunol, Kues, Yxkpauna

ApTpo3 Ta300eJPEeHHOr0 CycTaBa SIBISIETCS I1aTOJIOTUeH, KO-
TOpast 10 Cel IeHb JIUANPYET CPEH IereHepaTUBHO-IUCTPO(H-
YEeCKHX 3a00JIEBAaHUI OMOPHO-IBUTATEIBHOTO ammapara [[1-3]. B
CTPYKTYpE YKa3aHHOII I1aTOJIOTUH JIeTeHepaTHBHO-TUCTpodHUe-
ckue 3aboneBanust TazobenpenHoro cycrasa (TBC) 3anumaror
oxosio 50%. B 3aBucuMocTu OT BO3pacra KOKCapTpo3 peHTre-
HoJIOrn4ecku npossisercs y 28-43% nonymnsuuu u B 10-17%
cumnTomarnuecku [3,4]. Uucno cirydyaeB KokcapTposa Herpe-
PBIBHO YBEJIHYUBACTCS, YTO OOBSCHSACTCS CTApeHUEM Hacelle-
HUS U HAJIMYHEM H30bITOYHON Macchl Tena [5,6].

BoneBoii cuHIpOM SIBISETCS BEAYIIMM IIPH3HAKOM OCTEO0ap-
Tpo3a [3-9]. YuursiBas, 4TO HU OJMH U3 CIIOCOOOB JICUCHHUS HE
CIIOCOOCTBYET BOCCTAHOBJICHHIO XPSIIEBOIl TKaHH, LIMPOKOE
pacnpocTpaHeHHe IOTYYHIH METOAbI TOTaJIbHON 3aMEHbI Ta30-
0epEeHHOr0 CYCTaBa, KOTOpbIe 00eCIIeYNBAIOT CHATHE OOIEBOTO
CHHJPOMA, BOCCTAQHOBJIICHHE €ro (DyHKI[MH, YMEHBIICHUE CIIy-
4aeB 1morpedneHnst 00e300IMBAIONIUX [IPEapaToB U Pa3BUTHS
ocioxxHenuit [4,5]. OxgHako, A1 HEKOTOPBIX MAIMEHTOB CYIIE-
CTBYIOT OIPaHMYEHHsI K BBIIIOJHEHUIO HJIONPOTE3UPOBAHUS B
BUJIe TSDKENION COMYTCTBYIOIISH MAaTOJIOIMH, CUCTEMHBIX 3300-
JIeBaHMH, HEMaJIOBaXKHYIO POJIb UIPAIOT U SKOHOMHUUeCcKHe (ak-
TOPBI, CBSI3aHHBIC C BBIHYKJACHHBIM JUIMTEIBHBIM OXXHIaHHEM
orepalyu BCIeICTBUE BHICOKOH ee cCTouMocTH [6].

IpemnoxeHHbIe KOHCEPBATHBHBIC METO/IBI JICUCHUS OCTE0ap-
TPO3a UMCIOT Pa3IHUYHbIC YPOBHH 0Ka3aTCIbHOCTH U 3(dek-
THUBHOCTH, BKJIIOYAIOIIMe MOAM(HKaLUI0 00pas3a KHU3HH (CHHU-
JKEHHe Beca U (u3nvecKue ynpaxHenus) [7], ¢pusnorepanuio
(axkymyHKTYypa, OasipHeoTepanus u rpsseiedenue) [8,9], papma-
kosorndeckue mnpemnaparel (HIIBII, xonaponporekTopsr) [10],
a TaK)Ke BHYTPUCYCTaBHbIC MHBEKIMU (KOPTHKOCTEPOUMBI, TH-
aJlypOHOBAsl KMCJIOTA, IPOJIOTEPAIIUS, Ay TOIOTHYHbIC HHBEKIIH
npemnaparos kposu) [11,12].

Paguouacrornas nenepsanus (PUYHA) uyBcTBUTEIBHBIX He-
PBOB Ta300€IPEHHOTO CyCTaBa SBISETCSI HOBBIM, (D (QEKTHBHBIM
METOJIOM JICUCHUSI KOKCAITHH. BIiepBbIe 9TOT METO/ UCIIOJIB30-
Ban 30 yieT Ha3aj JuIs IeHepBaluK (aceTOYHBIX CyCTaBOB, H 3a-
pexomeH 10Bal cedst 3 EKTHBHBIM H JIOITOCPOYHBIM B JICUCHUH
(aceT-cuHIpOMa B PA3NIMYHBIX OT/AENIaX MO3BOHOUHMKA [[13].
TapreTHoe TepMHUYeCKOe BO3/CHCTBHE HA BOJIOKHA HEPBHOM
TKaHH BBI3bIBACT JIOKAIBHYIO JICHATYPALIUIO, YTO IIPHUBOIMT K X
BasiepoBoit nerenepanuu ¢ nocieayouiei pereuepauueii [[13].

ITockonbky meroguka PUHA nocreneHHO HauMHAeT aKTHUB-
HO WCIIOJIB30BAaThCs B IPAKTHKE JICUCHUs OOJIM MpU JiereHepa-
THUBHO- JUCTPO(PUYECKUX ITOPAKEHHUAX KPYIHBIX CYCTaBOB, B
YaCTHOCTH Ta300€IPEHHOT0 CyCTaBa, TO BOIIPOC BEJCHUS TAKNX
MAIMECHTOB B OTHAJIEHHOM IEpUOJe peaOMIMTaluK SIBISETCS
BECbMa 3HaYMMBbIM, IIOCKOJIbKY cama Ipoleaypa obecreunBaeT
n30aBiieHne oT 00K, HO MPY 3TOM (DYHKIMOHAIIbHASI OTPAHUYCH-
HOCTb HalMeHTa Ha ()OHE XPOHUYECKOro OOJIEBOrO CHHAPOMA, HC-
IBITBIBAEMOTO JIO0 NPOLEIYPBI, MOKET HPOMODKATHCS TOaMH, a
BOCCTAaHOBJICHHE (PU3HYECKUX U (hyHKIIMOHAIBHBIX BO3BMOKHOCTEH
cycraBa TpeOyeT onpe/enéHHOoro mogdopa aJieKBaTHBIX Harpy30K ¢
y4ETOM IPUHIUIIOB PeaOUIIUTALIMH ITPY JJAaHHOM ITaTOJIOTHH.
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Llens uccnenoBanust - pa3paboTKa nporpaMmbl (Gusnorepa-
MEBTUYECKUX YNPAKHEHUH A MAlMeHTOB C KOKCapTPO30M,
KOTOPBIM TIPOBEJIEHA MPOIeAypa PaJuOuacTOTHON JeHEPBAIN
apTUKYISPHBIX BETOYEK 3aMTUPATETBHOTO U OEPEHHOTO HEPBOB.

OOBeKTOM HCClIeIOBaHuUs cTaja mporpamMa (GusnoTeparnes-
THUYECKUX YNPaXXHEHUi, pa3paboTaHHas A7 MAIUEHTOB C KOK-
cairueit, koropele nepeHecnu npouenypy PUHA apruxymsap-
HBIX BETOUEK 3alMpPaTesIbHOTO U OEJPEHHOTO HEPBOB.

Marepuan u Metoabl. PaspaboTanHas aBTopckasi Iporpam-
Ma anpobuposana Ha 36 maruenTax (37 cycTaBoB) ¢ KOKCapTO-
3oM III-IV cragun, KoTOpbIe MPOXOAUIIH aMOYJIATOPHOE JICUCHUE
B TeyeHue 2017-2018 rr. B otnenenun peadbunutanuu ['Y «H-
CTUTYT TpaBMarojoruu u oproneanu HAMH VYkpauns.

Bce manmenTsl 00ciIen0BaHbl KIMHUYECKH M PEHTI€HOIOTU-
yeckn. OCHOBHO#! ano0oi manueHToB ObLTH 00IM B 00IACTH
Ta300€/[peHHOT0 CyCTaBa. PEeHTreHOJOTHUECKyI0 OLIEHKY CTa-
quu 3aboseBaHus poBoanid 1o kinaccudukanuu J. Kellgren
u J. Lawrence [14]. Cpenuuii Bo3pacT MalMEHTOB COCTaBHI
66,2+1,5 rona (Bo3pactHoi nuamnas3oH ot 40 no 81 ner). Cpen-
HHI TOKa3aTeNb MPOAOIKUTETBHOCTH OOIEBOTO CHHAPOMA 10
oOparueHust coctaBui 4,25+2,56 niet.

Bcem manmeHTam BBINOJNHEHA MPOLEAYypa paavMovyacTOTHOM
HeMpoadIALuN apTUKYISPHBIX BETBEH O€IpeHHOro W 3amupa-
TenbHOro HepBoB. Ilocie MpoXoXkaeHuUs MpoLeLyphl BCEM Ia-
LIMEHTAaM Ha3HAYJICS KOMIUIEKC aBTOPCKOH IIpOrpaMMsbl (U3Ho-
TepaneBTHYECKUX ynpaxHeHni. OLeHKY COCTOSIHUS MAIIEHTOB
OCYILIECTBIISM cIiycTs 2 Hexeny, 1, 3, 6 u 12 Mec. mocie npore-
Iypbl. KonuuecTBeHHYIO M KaueCTBEHHYIO OLICHKY OOJICBOTO CHH-
JIpoMa POBOAMIINM HA OCHOBAaHUU BHU3YaJIbHOM aHAJIOTOBOM IIKaJIbI
(BAILI) 6omu. M3mepenust (hyHKIHOHATBHBIX OTPAaHUYSHHH CyCcTa-
Ba npoBouItH 1o ankeruposanuto Harris Hip Score (HHS).

Pesynbrarbl U ux obcy:knenue. [Ipumenenue Gpusndyeckux
YNpaXHEHUH B MPOrpaMMe BOCCTAHOBUTENIBHOTO JICUSHUS Ta-
I[MEHTOB C JET€HEePAaTUBHBIM MOBPEXKIECHUEM Ta300EAPEHHOTO
cycTaBa SIBIISIETCSI 00s13aTeNbHBIM, TaK KaK yMEHbILIEHUE Ooe-
BOTO CHHJIPOMA JOCTUTaeTCs MyTeM YIy4dIIeHHs: KPOBOCHaOKe-
HHS, pacciallieHns MBIIIL, OKpPYKarolux cycTas. IIpu cocTas-
JIEHUH IIPOTpaMMBbl (GH3UOTEPANIEBTUUECKHX YIIPAXKHEHUH clieyeT
00paTHTh BHUMaHNE HAa YKPEIUIEHUE MBIIIL, OKPYKAIOIIUX Ta30-
OeqIpeHHBIN CyCTaB, MOCKOIBKY YKPEIJIEHHbIE MBIIIIBI, SBISSACH
CTaOMIIM3aTOPOM, TIEPEHUMAIOT YacTh HArpy3KH Ha ceOsl, 9To Io-
3BOJISIET CHATh YaCTh HArPy3KH C M3HOIIEHHOTO, CIaboro CycTasa.
Perynsipuble ¢usnueckue ynpaxHeHHs 00eCIeUNBAIOT yMEHbIIIe-
HHe 00N M CKOBAaHHOCTH, OOJIeryeHue JBIKEHUH 1 MOBBIIICHHE
rudKocTH, JUTHTENbHBIH 2 dekT npoueaypst PHHA.

OcHOBHOI 3amaueil mporpammbl  (U3HOTEPANIEBTHUECKUX
YIpaXHEHUH Y G0IBHBIX KOKCAPTPO30M, IEPEHECIINX MPOLEy-
py PUHA, sBasiercs:

1. Coxpanenue oObeMa JBHKCHUH B CycTaBe U (yHKIMOHANb-
HOH CIOCOOHOCTH BCEX OKOJIOCYCTABHBIX MBIIII.

2. CoxpaHeHHE KOMIICHCAIMH, KOTOPas 3aBUCHUT OT COCTOSHUS
M03BOHOYHHKA, MBIIIEYHO-CBA304HOTIO armapara 06oux Ta3obe-
JPEHHBIX CyCTaBOB U HIDKHUX KOHEUHOCTEH! B LIEIOM.
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3. BoccranoBieHne MOABMKHOCTH Ta300€JPEHHOr0 CycTaBa 1

npeaynpexJIeHue NporpecCHpoBanus 3a001eBaHusL.
Tepal'[eBTI/I'-[eCKHC yhOopaxHeHusl, Ha3Ha4aC€MbIC IallUEHTaM,

neperecuiuM npouenypy PUYHA, BkiIrowaroT pa3nudHble BUABI

ynpaxkHeHuil. Ilporpamma cocTtaBieHa ¢ y4yeToM CIIeIYIOLIUX

IIPUHIUIIOB:

— Kaxxmoe aBmxeHue JO0KHO ObITh MEIJICHHBIM M CIIOKOMHBIM;

— HckirouaroTcst pe3kue pbIBKA M OOJIC3HEHHbIC JBH)KCHUSI B

CyCTaBe;

— Ilomumo oOIIepa3BUBAIOIUX YHPAKHCHUH Ha3HAYaroTCs

yIpaXHEHWsI, HalpaBJICHHbIC Ha yiIy4lleHne QYHKINOHATBHBIX
BO3MO)KHOCTEH Ta300eJpeHHOI0 CycTaBa.

— Ilepen 3aHsTHEM CYCTaBBI HEOOXOIMMO pa3MUHATH (He pexe 3
pa3 B CyTKH) M KaXK/IbIi pa3 mepes Xo1p001 MemIkoM.

— VYnpakHeHHs, BBI3BIBAIOIIUE OCTPYIO OOJIb, BBHIMONHATH HE
clenyer.

B Tabnuie npuBenéH KOMIUIEKC BOCCTAHOBHTEIIBHBIX YIIPaK-
HCHHH, KOTODPBIH pa3paboTaH i MAIMEHTOB, MEPEHECIINX
npouenypy PUHA apTuKynsgpHBIX BETOYEK 3alUpaTeIbHOTO U
OeIPEeHHOr0 HEPBOB.

Tabnuya 1. PekomeHO08aHHbIIL KOMNILEKC PUIUUECKUX YIPANICHEHUL 01 NAYUEHINO08, KOMOopbiM npogedera npoyedypa PYHA

Ne Mertonuueckue yka3aHus

M3o0pakenue ynpaskHeHHs

Vnpasicnenue:  pacmsoicenue  scoouunvix
MLy

Crenmyer j1e4b Ha CIIMHY Ha TI0JI, BHITSIHYB
Horn TpsiMo. COTHYTH OJHO KOJICHO M
00XBaTUTB €T0 PyKaMH 3a TOJICHb.
AKKypaTHO TOITSHYTh KOJICHO K TPyIH
1 | HACTONBKO, HACKOJIBKO YHOOHO.
Beimonuats pacrskeHue B TedeHue 30
CEeKYH]I, 3aTeM paccIaduThes B TedeHne 30
CEeKYH]I.

[ToBTOPHUTH TO *KE ¢ APyroi HOroi, 3arem
cBect 00e Horu BmecTe. [loBropuTh 4-6
pas.

!f‘

VYnpaosicnenue na ykpennenue sicoouy

Jleup Ha XKMBOT Ha TBEPAYIO ILIOCKYIO
[IOBEPXHOCTb, MOAJI0XKUTh MOLYHIKY IO
Gexnpa. JlepkaTh rojoBy, IO U BEPXHIOO
2 | 4acTh TYJIOBHILA PacCiIabICHHBIMU.
CornyTh onHO KoyieHo Ha 90°. IlonusTh
HOTY IpSIMO BBEPX, MEUICHHO OIlyCTUTH
Hory. BeinonHuts 8 pa3s, IOBTOPUTH TO XKe
- Ipyroit HOrou.

Mocmuk

Jleub Ha cnuHYy, COTHYB KOJICHH, JaJOHU
Haxomiarcs Ha Kymerke. C  mpsmoi
3 | cnMHO#M MOJHATH Ta3 KaK MOYKHO BBIIIIE.
Pyku ucnonp3zoBath [uisi Oananca. 3atem
OIyCTHUTCS 00OpaTHO Ha I1OJI. BBINOJIHUTH
4-6 pa3.
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Pacmsaoicenue enympenneti yvacmu 6eopa
B cuasueM HOJIOKEHUH Pa3BECTH KOJECHH
B CTOPOHBI, CTOIIbI COCJUHUTD. Y IeP)KUBAS
JOIBDKKH ~ pYKaMH, CllerKa  COTHYTb
BEPXHIOIO 4acTh Tella BIepEl. AKKYPaTHO
pa3BecTH KOJIEHH B CTOPOHBI. 3a/1epKAThCS
Ha 10-15 cek. IToBroputs 10-15 pas.

Pacmsoicenue 3aoueii nogepxnocmu beopa
B cuasaem nonoKeHun HOTH BBITIPSIMIICHBL.
Haknonurech Bnepén, cienyer 10cTaTh
KOHYMKAMH TIalbIeB OO CTON, CHIBHO
He crubas xojeHu. 3azepxkarbes Ha 10-
15 cek., 3aTeM BEpHYThCS B MCXOIHOE
nonoxenue. [loBroputs 6-8 pas.

Vkpennenue omsoosiwux moiuiy 6eopa
Jleur Ha mpaBelii OOK, MpaBas pyka - MOJ
TOJIOBY.

ITopHATH JEBYIO HOTy Kak MOXHO
BBIIIE, TIPU 3TOM HE JOKHO BO3HHMKATh
00JIEBBIX OLIYIICHUI. 3a/1epiKaThCs B STOM
TOJIOXKEHHUH Ha 3-5 CEK., 3aTeM 1 BEPHYThCS
B HCXOJIHOE IOJIOKEHHUE.

[loBroputrs 6-8 pa3, TO ke camoe
BBITIOJIHUTH MIPaBOil HOTOM.

Vxpennenue xeaopuyenca

CecTp Ha KyMIETKy WM CTyd, PyKH B
yrmope.

[TogHATH NEBYIO HOTY, Pa30THYThH KOJIEHO,
YAEpKUBATh HOTY Ha ypoBHE 90 rpamycos,
MIPU 9TOM HOCOK CTOTBI TSHYTh Ha CeOsl.
3anepxatbcs Ha 3-5 cek., 3aTeM BEpHYTSCH
B FICXOJTHOE TIOJIOKEHHE.

[loBroputs 6-8 pa3. TO ke camoe
BBIIIOJTHUTD ITPABOM HOTOM.
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Vkpennenue moiuiy deopa

CecTh Ha KYMICTKy WIH CTyd, PyKH B
yrope.

Horu MTOCTaBHUTh Ha ¢urdom.
Brmpsimiiennyio  1eByi0o HOTY TOIHATH
BBEpX, HOCOK — Ha ceds, ymop c3aau Ha
KHCTHU. 3aJepiKaThCs B ITOM IOJIOKEHHUN
Ha 3-5 cek., 3aTeM BEepHYTHCS B HCXOIHOE
nonokenue. Iloropute 6-8 pas. To ke
caMoe BBIIOJIHUTB IIPaBOi HOTOH.

«Ycaxcusanuey na cmyn

Berate cnuHOM 1O HampaBIGHUIO K
KyIIEeTKE WIN CTYIy.

OTKHHYTBCSL Ha3aJ C BBHIIPIMICHHBIMA
pPYKaMH M CECTb Ha KyIIeTKy (CTy).
BempssmMuB  romoBy, me W CHUHY,
BEPHYTHCS B MON0KeHHE cTos. [loBTOpUThH
6-8 pa3 B MEJUICHHOM TEMIIE.

10

Omeedenue bedpa

Hcnonb3yst CIMHKY CTyna JUls paBHOBECHS
(MM IIBECKYIO CTEHKY) B MOJO0XEHHH
CTOSI, CJerka HaKJIOHUThCA BIEpel U
oTBeCTH mpaByto Hory. IlomHsTe HOTy
KaK MO>KHO BBIIIIE, HE CrHOast KOJIEHO U He
n3rubas CruHy.

ITocne KOpOTKOro yaep:kaHUs B 3ITOM
MOJNOKEHNH MEUICHHO OIMYCTUTh HOTY.
[loBTOpPUTH YyIpa’kHEHHE JIEBOM HOTOMH,
3aTeM BBIIOJHUTH 3TO JBIbKEHHE 4-6 pa3
Ka)JIOH HOTOM.

11

Vxpennenue omeoosawux moruy 6eopa
ITosoxeHHe CTOS, HOTH - Ha IIHPHUHE
IUIeY, 4yTh COTHYTHI B KOJICHSIX, KOPITYC
HE3HAYUTENILHO HAKJIOHEH BIEPEN, KHCTH
pacronioXeHsl Ha Oenpax. ODiIacTUYHAs
JIGHTa HAXPAUTBCS BbILIE KoJeH. Pa3Bectu
MaKCHMaJIbHO Oe/ipa B CTOPOHBI, OKa3bIBas
CONPOTHUBJICHHE  JIACTHYHOM  JICHTE.
[ToBTOpUTH 6-8 pa3 B MEIEHHOM TEMIIE.

© GMN
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Ilepen BBIMONHEHHEM YNpPAaXXKHEHUH ClETyeT Y4YHUTHIBATH PsJL
TpeboBaHMi, KOTOpbIE HEOOXOANMO COONIONATH, €CITH MIPOBEe-
Ha npouenypa PYHA n. femoralis u n. obturatorius Tazo6expeH-
HOTO CyCTaBa, B YaCTHOCTH:

1. YBenuuuBaTh Harpy3Ky CllefyeT HOCTENEHHO (HauuHaTh C
JNETKUX YNPaKHEHUH, KOTOpble HE BBI3BIBAIOT HANPSDKCHUS U
0oni B cycTaBe, KOJI-BO YIPaXHEHUIl yBEINYUBATH TOCTEIEH-
HO).

2. BBINONHATE PacTsKKY M pa3orpeB MBI CIIEAYET Hepes Ha-
qajoM 3aHAThs (He cienyeT (pOopCHpOBaTh HATSHKCHUS, ABHKE-
HUS JOJIKHBI 6]>ITb MCIJICHHBIMHA U l'IJ'[aBHbIMI/l).

3. Heobxonumo mpucnymuBarses K 6onu. Ecnn npu BeImomHe-
HHU yIPaXHEHUs] BOSHUKACT O0CTpast 00JIb, CICAYET NPEKPaTUTh
BBIITOJIHEHUEC YIIPAKHEHUS.

4. YKenarenbHO BBINONHATH YIPAXKHEHHUS €XKEIHEBHO (He 00s13a-
TEJILHO MHOTO, HO KQXK/bIN JICHB).

5. CnemyeT n30aBUTBHCS OT JIMIIHUX KWJIOIPaMMOB, TaK Kak HM3-
OBbITOYHBIIT Bec 00aBiIsAeT HArpy3Ky Ha OBPEXKAEHHBIH CycTaB).
6. OOmie#t pekoMeHalKei I BCeX MAlMeHTOB SBISACTCS BbI-
HOJTHEHHE pa3paboTaHHOro KOMILIeKca (PH3HOTeparieBTHISCKIX
YIPa)XHEHUH B TEYCHHUE T0/1a HAOIIOICHHH.

OrieHKa TMHAMUKU HEBPOJIOTMYECKUX U3MEHEHUH 1 (QyHKIIU-
OHAJIBHBIX Hapy]_[IeHI/lﬁ Yy HaliU€HTOB, KOTOPBIM ObLTa IpoBE€ACHAa
PYHA n. femoralis u n. obturatorius, 0CyIIecTBIsIIaCh CITyCTs
14 nueii nocne npouenyps u 1,3, 6 u 12 Mecsues.

JIOCTOBEPHBIMH CUMTAJI YMEHbILICHHE OO0JIEBOrO CHHIpOMaA
Ha 3 6amwta u 6onee. Crycts 1 mecsin nociie PYHA B rpynme
HAlHEeHTOB OTMEYEHO IOCTOBEPHOE YMEHBIICHHE OO0JIEBOTO
cunapoma o BAIII B npenenax 4,03+0,29 cm (p<0,05); ciycrs
3 Mec. HaOMIOAJICs YCTOWYMBBII TTOJOKUTENIBHBIA PE3ylbTaT B
rpynne Ha ypoHe 3,65+0,28 cm; ciycTs 6 mec. - 3,75+0,32 cm;
ciycts 12 mec. - 3,77+0,31 cm (p<0,05), (puc.).

cM
8.85
9
8
7 5,83
6
5 4,03 3.65 3,75 3,77
4
3
2
1
0
Mo BBINMCKA 1 mecan 3 Mmecana 6 mecsmes 12 MecsineB

JiedeHus

Puc. Junamuxa cybvexmugnvix 6onesvix owywenuti no BAL
6 epynne nocie PYHA n. femoralis u n. obturatorius na smanax
obcnedosanus (n=36)

Ouenka Biustaust npouenypsl PHHA Ha ¢yHKIMOHANBHBIC
HapyILIEHs KU3HEAEATEIbHOCTH ¢ IoMollbio onpocHuka HHS
IIOKa3aJa ClelyIole pe3ynbTarTsl: ciycTs 14 aHeit nociue mnpo-
BEJICHHOIO JICYCHUS JOCTOBEPHOE YIy4YIIECHHE IOKa3aTess, B
4aCTHOCTH M3MEHEHHe Oosee yeM Ha 26 0aJUIOB OTMEUYEHO Y
64,1% nanuenTos, cuycta 1 mec. —y 82,1% mnanueHTos, ciy-
et 3 mec. -y 69,3%, cnycrs 6 mec. —y 71,8%. Ha momeHT
OKOHYATECJILHOI'O Onpoca ynyl{mel—me B CpaBHeHI/II/I C UCXOAHBIM
COCTOSIHEM OoTMedanu 76,7% maiueHnTos.

YeTOWYMBOCTD MONMYUEHHBIX PE3YJIbTaTOB M COXPaHEHHE IO-
HO)I(HTCHBHOﬁ JUHAMHUKHU B TCUCHHUEC roaa I103BOJISIET peKOMeH-
noBarb mpouenypy PUHA kaxk meron ymydineHus (yHKIHO-
HaJIbHBIX BO3MO)KHOCTEH Ta300€ApeHHOr0 CYCTaBa y NallueHTOB
¢ kokcaptposoM III u IV crapuu.

IIpumenenne (QU3MYECKUX YNPAKHEHUH Yy IALUCHTOB,
KOTOpbIM BbInoiHeHa mnpouexypa PUHA n. femoralis u n.
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obturatorius, MOJOKUTEIBHO BIHACT Ha (QYHKIHOHAIBHBIC
BO3MOJKHOCTH CYCTaBOB, KOTOpPbIC I[OJBEPrallCh IPOLENype
PYHA, uTo noxTBepikieHO pesynsraramu onpocHuka Harris Hip
SCOR Ha oTmanéHubIX dranax Haomoneaus. ComiacHoO JaHHBIX
ankerupoBanusi BAILL, nipu BBITONHEHUU pa3pabOTaHHOTO KOM-
miekca (GU3NOTEPANICBTUYCCKUX YIPAKHCHUN Ha MPOTSHKCHUU
roja yCwieHHsi OOJIeBOro CHHApoOMa He HaOoanoch. Takum
00pa3oM, mpuMeHeHHEe (PU3NOTEPAIeBTHYCCKIX YIIPAXKHCHUH B
KoMIuIekce ¢ npouenypoid PHHA GenpeHHOTO 1 3anmuparesibHO-
TO HEPBOB IIPH KOKCApTPO3€e 00eCIeunBacT yMEHbIICHHE OOIIH 1
CKOBaHHOCTH, OOJICTUCHHE ABHKCHUI U MOBBIINICHAE THOKOCTH,
COXpaHeHHe JUIUTENbHOTO 3 dekra nporenypsl PHHA.
BbiBoabI.
1. [Mockonbky meronuka PUYHA nocTeneHHo akTUBHO HCHOJb-
3yeTcsi B MPAaKTUKE JICYCHUsS] OONM TPU JIEreHEPaTHBHO-IHC-
TPOPHUUCCKUX MOPAKCHUSIX KPYIHBIX CYCTaBOB, B YaCTHOCTH
Ta300€/{peHHOT0 CYCTaBa, BONPOC BEICHHS TAKUX MAIlIEHTOB
B OTHAJIEHHOM IEPUOJIC PCaOMIUTAIINH SIBISICTCS BEChMa 3Ha-
YUMBIM, TaK KaK caMa IMpoleaypa obecredrBacT W30aBICHUE
ot Oonu, a (yHKIMOHATbHAS aKTUBHOCTH MAIMCHTa Ha (OHE
XPOHHYECKOTO O0JICBOTO CHHAPOMA, HCHBITEIBAEMOTO JI0 ITPOILie-
JIyPBI, MOXET TPOJOJIKATHCS TOJJAMHU, & BOCCTaHOBJICHUE (pr3u-
YECKHUX U (PYHKIIMOHAJIBHBIX BO3MOXHOCTEH MalueHTa TpedyeT
ompesieIéHHOro 1oxdopa aJeKBaTHBIX HArpy30K W CIICHHalIb-
HBIX YIPaKHEHHH.
2. ComiacHO pe3yibTaTaM IPOBEACHHOIO UCCIEIOBaHMs, pU-
MEHEHHE (DU3UOTEPANICBTUICCKUX YIIPAKHECHUIH B KOMILIEKCE C
npouenypoii PUHA GenpeHHOro U 3anmuparesibHOrO0 HEPBOB P
KOKCaJITMU 00eCIednBaeT yMEeHbIICHHE OO M CKOBAaHHOCTH, 00-
JICTYCHHE JIBM)KCHHI U TIOBBIIICHHE THOKOCTH U TIOIepKaHue -
(exra nporreypsl PUHA Ha Goree mpoioInKUTEIbHBIN CPOK.
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SUMMARY

FEATURES OF THE USE OF PHYSICAL EXERCISES
IN THE REHABILITATION OF PATIENTS UNDERGO-
ING THE PROCEDURE OF RADIOFREQUENCY NEU-
ROABLATION OF THE HIP JOINT

'Fishchenko 1., 'Roy L., ?Vladimirov A.,’Kravchuk L.

IState Institution «Institute of Traumatology and Orthopedics
National Academy of Medical Science of Ukraine», Kiev; *Na-
tional Medical Academy of Postgraduate Education P.L. Shupi-
ka, Kiev,; *National University of Physical Education and Sport
of Ukraine, Kiev, Ukraine

Among the various methods of treating coxalgia, the minimal-
ly invasive method of radiofrequency denervation of the sensi-
tive nerves of the hip joint is becoming increasingly popular.
Since the RFA technique is gradually beginning to be actively
used in the practice of pain treatment, there is an urgent need
for further rehabilitation of such patients in order to prolong the
positive effect of the RFA procedure.

The aim of the study was to develop a program of physio-
therapeutic exercises for patients with coxarthrosis of the 3-4
stage, who underwent the RFA procedure of articular branches
of the obturator and femoral nerves.

The developed author’s program was tested on 36 patients (37
joints) with coxarthrosis of 3-4 stages, who underwent outpa-
tient treatment during 2017-2018. in the rehabilitation depart-
ment of the State Institution “Institute of Traumatology and
Orthopedics of the National Academy of Medical Sciences of
Ukraine”. The dynamics of the treatment results were evaluated
after 2 weeks, 1, 3, 6 and 12 months after the procedure. Quan-
titative and qualitative assessment of pain was carried out on the
basis of VAS pain. Joint functional limitations were measured
using a Harris Hip Score (HHS).

The use of physiotherapeutic exercises in patients who un-
derwent RFA procedure n. femoralis and n. obturatorius posi-
tively affects the functional capabilities of the joints, which is
confirmed by the results of studies on the Harris Hip SCOR and
VAS questionnaire at all stages of observation.

The use of physiotherapeutic exercises in combination with
the RFA procedure of the femoral and obturator nerves in coxar-
throsis can lead to a decrease in pain and stiffness, easier move-
ments and increased flexibility, as well as maintaining the effec-
tiveness of the RFA procedure for a longer period.

Keywords: Radiofrequency neuroablation, coxalgia, hip
joint, physiotherapeutic exercises.
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PE3IOME

OCOBEHHOCTH NPUMEHEHHSI ®U3NYECKHAX
YIIPAXKHEHHII B PEABMJIMTAIIMM NALIMEHTOB,
MEPEHECIINX NPOLEIYPY PAJMOYACTOTHOM
HEWPOABJISILIUYA TA3OBEJIPEHHOTO CYCTABA

'®uuienxo 51.B., 'Poii U.B.,.Baagumupos A.A.,’Kpasuyk JI.JI.

TY «Uncmumym mpasmamonozuu u opmoneduu HAMH Yxpa-
unoly, Kues, *Hayuonanvnas meouyunckas akademus nocie-
ounnomnozo obpazosanus um. ILJI. lynuxa, Kuee, Hayuo-
HANbHBIL YHUSEpCUmen @u3uiecko2o 60CNUManusi U Cnopma
Yxpaunwv, Kues, Yxpauna

Cpeny pa3iaMuHbIX METOIOB JICUCHHUs KOKCAITHH Bce OOIIb-
IIYIO MOIYJISAPHOCTb IIPUOOPETaeT MUHUMHBA3UBHBIN METO/ Pa-
nuodactotHOM nenepsaiu (PYHA) 4yBCTBUTENBHBIX HEPBOB
TazobenpenHoro cycrasa. Ilockonbky meroquka PUHA mocre-
NEHHO HAYMHAET aKTUBHO MCIIOJIb30BaThCs B IPAKTUKE JICUCHHS
001, TO BO3HHKAET OCTpasi HEOOXOAUMOCTh B JaJIbHEHIIEeH pe-
A0MJIMTALMHY TAKUX HALMEHTOB JUIS IPOJIOHTMPOBAHUS TTOJI0XKH-
TenbHOTro A dekTa oT mpoueaypst PUHA.

Llens nccnenoBanust — pazpaboTarTh mporpammy (usHoTe-

PAIEBTUYECKUX YNPAKHEHUH 118 HALMEHTOB C KOKCAPTPO30M
[II-IV craguu, KOTOPBIM IPOBEAEHA MPOLEAypa paauovyacToT-
HOH JIeHepBallMM APTHKYJSPHBIX BETOYCK 3allMPATEIbHOTO M
OepEeHHOTO HEPBOB.
PazpaGoTanHast aBTopcKasi mporpaMma anpoorpoBaHa Ha 36 mareH-
Tax (37 cycraBoB) ¢ kokcapro3oM III-IV cramuu, koTopble mpoxomm
amOynaropHoe sieuenue B TedeHne 2017-2018 rr. B otaeneHnu peadu-
smraru ['Y «uctutyT TpaBmaronoruu u oproneann HAMH Yipa-
UHBD. JIMHAMUKY pe3yJIsTaToB JICYCHHS! OLICHUBAIIN CITYCTs 2 HENEIH,
1, 3, 6 u 12 mec. nocrne nporeaypbl. KommdyecTBeHHYI0 1 KaueCTBEH-
HyIO OLICHKY OOJIEBOIO CHH/IPOMA IPOBOIIIM HA OCHOBAHHH BU3YalTb-
Ho-aHanoroBo# mikabl (BAILL) 6omu; m3Mepernst QyHKIMOHAIBHBIX
OrpaHMYeHH CycTaBa - MocpencTBoM ankerrposanusi Harris Hip
Score (HHS). [Ipumenenre Gpu3noTepaneBTHIECKUX YIPAKHESHUH
y MaLKeHTOB, KOTOPBIM BbIToHeHa npoueaypa PUHA n. femoralis
1 1. obturatorius MOJOKUTENBHO BIHUSET Ha (DYHKIIMOHAIBHbIE BO3-
MOKHOCTH CYCTaBOB, YTO HOATBEPIKICHO PE3YJIBTaTaMU HCCIIEI0-
Banuii o onpocuuky Harris Hip Score u BAIII Ha Bcex sramax
HaOmonenuid. [IpuMeHeHne Gpu3noTepaneBTHISCKUX YIPaKHESHUN
B KoMILIeKce ¢ npouenypoit PHHA GenpeHHoro u 3anuparensHoro
HEPBOB TPU KOKCAPTPO3€ 00ECIeUNBAET YMEHBIICHHE OO M CKO-
BAHHOCTH, OOJIeryaeT JABUKEHHS, TTOBbIIIACT 'HOKOCTh M JUINTEIb-
HOE BpeMsi CoxpansieT 3 peKTHBHOCTD nporeypsl PUHA.
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BO3MOXXHOCTH MATHUTHO-PE3OHAHCHOMW TOMOI'PA®UU
B IMATHOCTHUKE SGHIOMETPHO3A

Baxrtusipos K.P., Crporonosa B.B.

Dedepanvroe 20cyoapcmeeHHoe a8mMOHOMHOE 00PA306AMENbHOE YUPEHCOeHUE 8bICULe20 00PA308AHUS
Ilepeviii Mockosckuii 2ocyoapcmeennviil meouyunckuil ynugepcumem um. U.M. Ceuenosa
Munucmepcmea 30pasooxpanenus Poccutickoui @edepayuu (Ceuenosckuii Ynusepcumemn)

OHIOMETPHO3 TOApa3syMeBaeT HaIW4YHMe SHAOMETPHATBHBIX
’KeJe3 U CTPOMBI BHE MOJIOCTH MaTKH, MOXKET OBITh, KaK TeHH-
TaJIbHBIN, TAK U SKCTpareHUTaJIbHbIA. 110 NaHHBIM CTaTUCTHKHU
oxoiio 10-20% deprunbhbIx 1 50% OSCIUIONHBIX )KESHIIMH HMe-
10T AMArHO3 HJOMETPHO3. DKTOMHPOBAHHbIE JKEIE3bl SHAOME-
TpHS U CTPOMA Yallle BCErO0 PaCHpPOCTPAHSIOTCS B SUUHUKHU, HO
MOTYT TaKKe BOBIEKATHCSI MAaTOYHO-KPECTIIOBBIE CBSI3KH, Ce-
po3HbIe 000104YKH, (haIIONHEeBbl TPYObl, PEKTOCUTMONIATBHBIN
OT/IeNl KUIIKH, BIAraiuile, meiika MaTKH, MOUEBOH My3bIph U
MOYETOYHUKH. DKCTPareHUTaNbHbBIH SHIOMETPHO3 BCTpeyaeTcs
ropas/io pexe M COCTaBIAeT MpUMepHO 1% Bcex Cydaes, CIo-
co0eH MopakaTh MPAaKTHYECKH JII000H OpraH, 3a UCKIIOUCHUEM
cepana u cenezeHku. Ilo pacpocTpaHEHHOCTH BBIAEISIOT TPU
THUMA 3HAOMETpHO3a. [I0oBEPXHOCTHBIE OYard — OOBIYHO OYEHB
MEIKHE U BBIABIIsIEMbIE TOIBKO MPH JTAaMapoCKOINH, pactoara-
I0TCSl Ha OpIOLIMHE WM MeHee 4yeM B 5 MM oT Hee. [Ipu niry6o-
KOM 3HJOMETPHO3€ MMIITAHTAThI 3HAOMETPHUS PACIOIaraloTcs
Ha PACCTOSHUU HE MEHee 5 MM OT MOBEPXHOCTH OPIOMIMHBI U
MOTyYT TIPOHHKATh B 3a0PIOMIMHHOE MPOCTPAHCTBO MM CTEHKY
MPWJIEralolMX OpPraHoB Mayoro Taza. M tperuii Tum sHaome-
TPHO3a — SHJOMETPHOMBI PUIATKOB SUUYHHUKOB, TTPEICTABICHBI
B BHJE KHCTO3HBIX CTPYKTYp C T€MOpPParHuecKUM COJEP)KH-
MbIM. OOIue KIMHUYECKHE TPOSIBICHHS, BKIIOUAIOT Ta30BYIO
001b (LIMKINYEcKast Ta30Bast 0071b, TUCMEHOPEs U AUCTIapeyHHs)
n Oecrmopue. [myOGoKuil SHIOMETPHO3 CUUTAETCS OCHOBHOM
MPUYMHONW XPOHMYECKHX Ta30BbIX Oo0Jel y JKeHLIMH pempo-
JyKTMBHOTO Bo3pacTa. MeHee yacTble CUMIITOMBI, TAKHE Kak:
KaTaMeHHalbHas JUapesi, 3aJepiKka CTyla, PeKTalbHOE Kpo-
BOTEUYEHHE, TeMaTypHsl, THEBMOTOPAKC, KaTaMEHHAIbHbIH ITH-
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CTAKCHC CBSI3aHBI C JIOKAIN3AIUEH SKTOMNYECKOTO SHIOMETPUSL.
VY psAna ManMeHTOK MOXKeT HaOmonarbesi OeCCHMNITOMHOE Te-
yenue [13]. Takas BapnaOeabHOCTD KIMHUYECKOW KapTUHBI 3a-
GoneBaHMs CYIIECTBEHHO 3aTPyAHSET €ro JUarHocTuky. Jlo cux
TIOp JIAMTAPOCKOMUS OCTAETCS 30JI0THIM CTAaHAAPTOM NMOCTAHOBKU
JIMarHo3a 3HAOMETPHO03a, HO HEOOXOAUMO yUHUTHIBATH, YTO 3TOT
METOJI, BO-TIEPBBIX, ABISAETCS WHBA3HUBHBIM, BO-BTOPBIX, 00Ia-
JIaeT HEKOTOPHIMH HE0CTaTKaMHU: HECIOCOOHOCTh MaeHTH(U-
IIUPOBATh ATUTIMYHBIE TIOPAXKEHHS, TTOPAKEHHUsI 3a0PIONTHMHHOTO
npoctpaHcTBa. Takum oOpa3om mpobieMa ObICTpOH W camoe
IIaBHOE TOYHOM MOCTaHOBKH IUArHO3a SHIOMETPHO3a SIBIISIETCS
aKTyaJbHOH B HacTosmee Bpems [20,25].

OTHOJIOTHUS U TATOTE€HE3 YHJOMETPHO3a JI0 CUX T0p 0 KOHIA
He u3y4eHsl. Haubomnee momynspHoii Teopueit ABIseTCs, Ipen-
noxxeHHas B 1920-e roxsl CaMIICOHOM, TEOPUST PETPOTPaTHOM
MEHCTPYaIll1, KOTJa KJIETKH 3HAOMETPUS MHUIPHPYIOT MO Ma-
TOUHBIM TpyOaM B OpIOHIMHY BO BpEMs MEHCTpPYallUH, U TaM
pacTyT TOJ BIMSHHEM TOPMOHAIBHBIX M JAPYTHX (hakTOpoB.
Taxoke ydeHbIMU aKTUBHO 00CYXKIAI0TCSI TEOPHUS [IETOMUUECKON
MeTarnia3uy, BO3MOXHOCTb BCTPAWBAHUS IMPKYIHPYIOMINX
CTBOJIOBBIX KJIETOK B TKaHU HAOMETpHs. BicKa3bIBaeTCs pe-
TIOJIOKEHUE O TOM, YTO POCT IKTONMUYECKHX MPUMUTHUBHBIX KIIe-
TOK BHE MIOJJIEPOBBIX TPOTOKOB, TAKXKE MOXKET ObITh OHOH 13
MPUYKH pa3BUTHA SHAOMETpro3a [4,7,12,28].

B nacrosmee BpeMs ynbTpas3BykoBoe uccienosanue (Y3U)
SBJIAETCS MPEANOYTUTETBHBIM METOJIOM ATl HaUaIbHON OIIEHKH
ITyOOKOTO Ta30BOTO SHAOMETPHO3a U SHAOMETpUOMBI. OHAKO
TpaHCBarmHajJbHOE YNbTpa3BykoBoe wuccienoBanue (TBY3U)
JlaXke TPU aJeKBaTHOM MOATOTOBKE KUIIEYHUKA M HCIIONb30Ba-
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HUU BBICOKOYACTOTHBIX 30HAOB UMEET CYLICCTBCHHBIC OTpaHu-
YCHUSA H3-3a OTHOCHUTCIIBHO HCGOJ'II)IJ_IOFO I0Jid 3pEHUA U 3aBU-
CHUMOCTH OT oreparopa. MarHUTHO-pe30HaHCHasE TOMOTpadus
(MPT) Bce uvamie ucnoab3yeTcs ISl OLEHKH SHIOMETPHO3a,
YYBCTBUTCIBHOCTb U Cl'leLlI/I(bl/I'-lHOCT]: METOAAa COCTABJIANOT
69-92% 1o 75-98% cooTBeTCTBEHHO. BONBIIMHCTBO aBTOPOB
BbICTyNaloT 32 MPT B kauecTBe JOMOJIHUTEIHHOTO METO/IA B
cly4yasx HEOINpeAeNeHHBIX pe3yibratoB Y3M, BO3MOXXHOTO
BOBJICYUCHHSA MOYECTOYHHUKOB U JOOIECPALIMOHHOI'O KapTUpOBa-
Hus [11].

B COBPEMEHHBIX MEIUITMHCKUX 63,33)( MOKHO BCTPETUTb MHO-
JKECTBO CTaTe CpaBHUBAKOIIUX AUArHOCTUYCCKYIO TOYHOCTH
TBY3U, TpaHCpEeKTaJILHOTO YILTPA3BYKOBOI'O HCCIIEIOBAHMS
(TPY31) u MPT B OTHOLIEHUH 3HIOMETPHUO3a PA3IMUYHBIX JIO-
kanu3anuid. Tak cortacHo nanueiM Alborzi S et al. [3] uyBcTBH-
tenpHocTh TPY3U, TBY3U nu MPT B nquarnoctuke riry6oko MH-
(UIBTPUPYIONIETO YHAOMETPHO3a MATOYHO-KPECTIIOBBIX CBSI30K
cocrasmia 82,8%, 70,9% u 63,6% COOTBETCTBEHHO, crieldny-
HOCTb UMelia oOpartHyto TeHaeHuuo 89,8% mis TPY3U, 92,8%
- TBY3U u 93,9% nnst MPT, uro Takxke MOATBEPANIIM JIaHHBIC
uccnenosanuii Bazot et al. [8]. JInst miyOoko HHOUIBETPHPYIO-
I11€T0 YHJOMETPHO03a PEKTOBarHHAJIbHOM IePEeropoKy 4yBCTBU-
TEJIHOCTB U celu(puaHOCTb ObUTH conocTaBumbl ipu TPY3U,
TBY3U u MPT (uyBctBUTEeNBHOCTH-86,4%, 93,7%, 84%, cneu-
upuaHoCcTH-92,4%, 72,7% 1 92,1% COOTBETCTBEHHO), K TAKHM
JKe BBIBOJAM B cBoeil pabore mpuuutu Abrao et al. u rpymnmna
yueHbIX Bazot et al. Hanporus, uccnenosanue Alborzi et al.
IPOAEMOHCTpUpOBao, 4To y MPT Bhllleyka3zaHHbIE ITOKa3a-
tenu ayqme, yem y TBY3U (uyBcTBuTensHocts MPT-65,8%
u TBY3U-52,6%, cnemudpuunocts 96,4% u 94,6% coot-
BETCTBEHHO, IOJOXKUTEIbHOE IpecKa3aTellbHOe 3HaYeHUe
(III13) MPT-71,4% u TBY3U-57,1%, HeratuBHOE mpen-
ckazarenbHoe 3HaueHue (HII3) 95,4% u 93,6% u TouHOCTH
92,7% u 89,6% coorBercTBeHHO). Taxkxe ObIJIO 0OHAPYKEHO,
yro MPT mnpesBocxogutr TPY3U u TBY3U ¢ Touku 3peHus
YYBCTBUTCIBHOCTH, Cl'[eLII/l(bI/I‘lHOCTI/l U TOYHOCTHU IJId PETPO-
LEPBUKAJIBHOTO ITyO0OKOro 3HIOMeTpro3a. OTHOCHUTEIHHO
r1y0OKOTr0 9HIOMETPHO3a MOYEBOTO MY3bIPS U MOYCHCITY-
CKaTeJIbHOI'0 KaHajla YYE€HbIC CXOAATCS BO MHEHUHU, YTO BCE 3
MeTo/Ia OMMHAKOBO 3 dekTuBHbI [9,16].

Janee nepeiinem x onucanuto MPT npusHakoB pa3indHbIX
(bopm dHIOMETPHO3a. DHIOMETPUOUIHBIE KUCTHI (IHIOMETPH-
OMBI) SIBIISIFOTCSL JIOKATM30BaHHBIME (OPMaMH SHIOMETPHO3a
SIMYHUKOB; OHU MOI'yT OBITh CAMHHUYHBIMHA UJIU MHOXXCCTBCHHBI-
MH, OZIHOCTOPOHHUMH WJIU JIBYCTOPOHHUMH (routH y 50% xeH-
IMH ¢ 3Ha0MeTpruo3oM). MPT ob6namaer BoIcOKOU crienugmy-
HOCThIO (>90%) mpu BbIABICHUM 3HAOMeTpuoM. Kak mpaBuiio
Ha T1-B3BELICHHBIX U300paKEHUSAX DHIOMETPUOMBI T'MIIEPHH-
TEHCHUBHBI U OJHOPOAHO I'MITIOMHTCHCHUBHBI Ha T2-B3BElIEHHBIX
n300pakeHMsIX (B CBSI3M C HAKOIUICHHEM JKeje3a u Oenka u3-3a
MOBTOPHOTO KPOBOTEYCHHUsI). 3aTeMHEHUE Ha T2-B3BELICHHBIX
N300paKEHUAX MMEET BBICOKYIO UyBCTBUTEIBHOCTB - 93%, HO
HH3KYIO CIIeHU(PUIHOCTD - 45% AJIsl TUarHOCTUKH SHJIOMETPH-
OM, TaK KaK TaKue IPU3HAKU MOTYT HAOIIOAAThCs MPH APYTUX
reMopparnieCKux IOpaXCHUAX MPUAATOYHOIO arrapara saud-
HUKOB. [lo3TOMy U1 CrIelMaauCTOB BaXKHO HAWTH YYaCTKH 3a-
TEMHEHU (IIPU3HAK «TEMHOTO IITHa») Ha T2-B3BEIIEHHbIX U30-
6pa)K€HI/lHX, KOTOPBIE COCTOAT U3 HC6OJ’IBLLIHX MHOTOYHCJICHHBIX
TUITIOMHTCHCUBHBIX q)OKyCOB BHYTPU KHCTBI. Taxue oyaru cBH-
JIETENbCTBYIOT O HNPOJAOJKUTEIIEHOM KPOBOM3IMSHUU U UMEIOT
Gonbioe 3HaUeHne T JudhepeHIrag SHIOMETPHOM C APY-
MMM FeMOpPPArn4eCcKUMH MTOPKSHUSIMH (QyHKIIMOHAIBHOTO Xa-
paxtepa. Eme ogHoii otnunrensHoit MP-xapakrepucTukoi sH-
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JIOMETPUOMBI SIBJISICTCSI TUIIOMHTCHCUBHBINA Ha T2-B3BEIICHHBIX
m300paxkeHnsix nepudepuueckuii 00010K, BBI3BAHHBIH HAIH-
YHeM TeMOCH/ICPUHOBBIX MAaKpo(aroB B MOPAKEHHOH CTEHKE.
BBIsIBISIIOTCS TaK)Ke YPOBHH JKHIKOCTH, BHI3BAHHbBIC HETaBHUM
kpoBoTeyeHreM. Okono 50% MHOKECTBEHHBIX IBYCTOPOHHUX
SHJIOMETPUOM C HAJMYUEM CIIaeK BBI3BIBAIOT PETPAKLUIO SUY-
HHUKOB, TaKUe SUYHUKHA OOpPa3HO HA3bIBAIOT «LEIYIOIHMHUCS).
DHoMeTpruoMbl TU(GHEPEHIUUPYIOT C FeMOPPArnYeCKUMHU KH-
cTamu (0CTpOe pa3BUTHE, OTCYTCTBHE NPHU3HAKA TEMHOTO TISATHA
Ha T2-B3BELICHHBIX M300paKEHUSIX, pa3pelleHHe Ipolecca
ciycts 4-6 Helelb), TepaTOMaMHU (XapakTepHO HaJIU4YUe JKU-
poBoii Tkanu). [Ipumepno B 20% cirydyaeB 3HIOMETPUOM MO-
KeT ObITh OOHAPY)KEH y3eJI0K C TBEpAOH CTEHKO, MOm03pH-
TEJIbHBIM Ha 3JI0KAYECTBEHHOE HOBOOOpA30OBaHUE SMYHUKA,
KoTopoe Jierko auddepeHuupoBars 1Mocie BHYTPHUBEHHOTO
BBEJICHUS XellaTa TaJoJInHU, Y3eIKH BHYTPU DHIOMETPHUOM
00BIYHO HE MOMIONIAI0T KOHTPACTHBIN Npenapar U Jaiie Bce-
IO SIBIISIFOTCSI CIYCTKaMH KPOBH.

Penko xpynHble 9HIOMETPHOUIHBIE KUCTHI (AUaMeTp >6 cM)
MOTYT Pa3pbIBaThCs B OPIOIIHYIO IOJIOCTb, BBI3bIBAsI IEPUTOHHUT.
B nannom ciyvae Hanbonee 3 GeKTUBHBIM CIIOCOOOM JHAarHo-
CTHKH SIBJISICTCS JIANIAPOCKOIIHSL.

WudunmpoBaHHasi 3HIOMETPHOMAa BCTPEYACTCSI JTOBOJIBHO
pelKo, MOATOMY B JIUTEpaType NPAKTUUSCKH HET MHPOPMALHH O
xapakTepHbIx MP-nipu3Hakax J1aHHOW MaTOIOTUH.

BoJIBIIMHCTBO 9HIOMETPUOUIHBIX KHUCT YMEHBIIAIOTCS B
pasmepax BO Bpemsi OepeMEHHOCTH, OKoyio 12% sHaoMeTpuoM
noasepratorcs aeuuayannsanuu. Ocobennoctsivu MPT neru-
JyaJIM3MPOBAHHBIX YHIOMETPHOM SIBISIOTCS HAJIMYME TBEPBIX
KOMIIOHEHTOB, COCOYKOBBIX BBIPOCTOB U BHYTPEHHHX HEpEro-
POJIOK, YTO TAK)KE XapaKTEpHO JUIsl MOTPAHUYHBIX OIyXOJel U
paka SIMYHUKOB. DHJOMETPHOMBI AEMOHCTPUPYIOT OoJiee BbI-
COKYI0 MHTCHCHUBHOCTb CHUTHaja Ha T2-B3BELIEHHBIX H300pa-
KEHUSIX, 3HAUUTEIbHO 00Jiee BBHICOKHE 3HAYCHUS M3MEPSIEMOro
ko ¢uumenta audpdysun (MKJ/I) u oTcyTcTBHE MOBBILICHHOTO
curana Ha Au(Qy31MOHHO-B3BEIICHHBIX H300PAKEHHSX CO 3HA-
geHusiMu b 1500 ¢/MM? B CpaBHEHHH C TBEPABIMUH KOMITOHEHTA-
MM KapILMHOM SIMYHUKOB. Ellle OJHUM OTIIMYHEM DHIOMETPHOM
OT HOBOOOPA30BaHMI SUYHHUKOB SIBISICTCS] HAJIMYHME TCHACHIIUH
K perpeccy B XO7ie IOCJICAYIOUIX UCCIICIOBAHUM.

Hawubonee pacnpoctpanennoii (1o 69,2% ciaydaes) J0Kaiu-
3auueil yOOKOro 3HAOMETPUO3a SBJIAIOTCS MaTOYHO-KPECT-
LOBbIE CBsI3KH. JlaHHOE TMOpa)KCHHE MOXET IPOSIBISATHCS B
BUJIC Y3EJIKOBOM Macchl, IPUMBIKAIOLIEH K CBA3KE WM ac-
CUMETPHYHOIO YTOJILICHHs CBs3KM. Yaimie BcTpedaeTcs B
TOPU30HTAJIbHONW 4YacTH CBA3KHM (OnMike K ILieiike MaTku) u
pacupocTpaHsIeTcsl Ha 3KCTPalepPUTOHEAIbHYIO PETPOLIEpPBU-
KaJbHYIO 00J1acTh, @ OTTY/a B NMPSIMYIO KMIIKY U BJarajiuiie.
HaOnromaercst Takke peTpoBepCHsi MaTKH WM PEKTajbHas
aHryssinus. M3 KIMHUYeCKUX CUMIITOMOB OTMEYaloT O0JIb B
Ta30Bo# oOnactu u aucnapeyxuo [10].

DH/IOMETPHO3 YaCTO MOXKET MPOSIBIATHCS PEKTOBArHHAIBHOM
OIyXOJIbIO B IpocTpaHcTBe /Jlyrmaca - mioxo pasiaudaeMsle,
TBEp/Ible, THIIOMHTCHCHBHbBIC MOPAKCHUs, MPHUMBIKAIOIINE K
3aJ{Hel CTEHKe TeJsla MaTKH U IIeHKH MaTky Ha T2-B3BEILICHHBIX
m3o0paxkennsix. B HekoTopsix ciyudasx MPT nemoncTpupyer
3HAYUTEIILHOE KOJIMYECTBO JKEJIE3UCTOH TKAHU U IPEPHIBUCTYIO
(UOPOTHYECKYIO PEAKIHIO C IIEPEeMEHHBIM ycHuieHrneM Ha MP-
M300pakeHUsX, MOIYYSHHBIX M0CIIEe BHYTPUBEHHOTO BBEIACHHMS
xeJyara ragonuaus. Unentudukanus 3HI0METPHOUIHBIX Kele3
KaK MaJIeHbKHX (DOKYCOB BBICOKOIl HMHTEHCHBHOCTH CHIHAJa
Ha T1l-u T2-B3BelICHHBIX H300pAXKEHUSAX, OTPAKAIOLIUX IIO-
JOCTPOE KPOBOM3IHSHHE W/UIH BBICOKYIO BS3KOCTH JKHIIKOCTH,
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IIOMOTI'aeT yCTaHOBUTH IPaBHIIbHBIN Auarso3. PerporepBukaiib-
HbIC TOPAKCHUSI MOTYT PACHIPOCTPAHATHLCS Ha IEPEAHIOI0 CTEH-
Ky HPSIMO¥ KHILKH, BBI3bIBAs MTOJHYIO WIIM YAaCTHYHYIO O0IHTe-
pauuto npoctpancTsa Jyriaca.

AJICHOMHO3 — 3TO IPOpacTaHHE 3HIOMETPUAIBHBIX KIETOK
B mpenenax muomerpusi. Haubonee yacto mpu JMarHOCTHKE
aJICHOMHO3a BCTPEYAETCs] TAKOH NMPOTHOCTUYECKU 3HAYUMBIN
IpH3HAK, KaK HaJIWYUe yTONIICHHs IePEXOIHO 30HbI Ooiee 12
mM. TosmmHa MeHee 8 MM IM03BOJISIET UCKIIIOYUTH JHMArHo3, a
ToJIMHA OT § 10 12 MM MOXKET ObITh paclieHeHa KaK aJIeHOMH-
03, OZIHAKO TpeOyeTcss HaJM4ue JONOJHUTEIbHBIX MPU3HAKOB:
OTHOULICHUE MaKCUMaJIbHOHN TOJIILMHbI 1EPEXOAHON 30HBI K TOJI-
nHe MuoMetpust 6osiee 40%, OTHOCUTENBLHOE JIOKAJTLHOE YTOJ-
[ICHUE TIEPEXOAHON 30HBI U Pa3HHIIA MEXKy MAaKCUMAJIbHOW U
MUHUMAJILHOW TOJILIMHOMN MEePEXOIHOM 30HbI KaK MepeIHei, Tak
U 3ajHeil yacti Matku Oosee yem 5 mM. Heobxommmo Takxe
00paTuTh BHUMaHUE Ha C€J1a00 BBIPAKECHHbIC I'PAHULIBI 30HbI
nepexosa, HaIMYUE 04aroB BBICOKON MHTEHCHBHOCTH CHUTHAJa
Ha T2- win T1-B3BELICHHBIX M300PAKCHUSX W JIMHEHHYIO HC-
YepUEHHOCTh Ha T2-B3BEIICHHBIX H300pAKEHUSIX 13 Oa3aIbHON
30HBI dHAOMETpHsI B MuoMeTpuid. Cynst o quddepeHnnaibHoml
JIMarHOCTHKE, CJIEAYEeT YTOYHMThb, YTO PAcIpOCTpaHEHUE IO-
pakeHHUs 3a Mpeesibl KOHTYpa MaTKH, HENPEepbIBHOE COCIUHE-
HHE C COCEJHEeHl YHOMETPHOMIHON OJNIAIIKOM M BU3yalu3alus
MHTAKTHOI NEepEeXOAHON 30HbI TOBOPST B 1013y 3HIOMETPHO3a
[1,15,18,27].

IToutn y 30% »eHIIMH ¢ SHAOMETPHO30M B MPOLIECC BOBIIE-
KaroTcs (aIonueBbl TPYyObl. DKTOMHYECKAss SHIOMETPHAIb-
Hasl TKaHb OOBIYHO TOPAKAET CEPO3HYI0 MOBEPXHOCTH TPYOBI;
TPaHCMYpaJIbHOE BOBIICUCHUE SIBIISCTCS MEHEE YacThIM SBJIE-
HHMEM, OJIHAKO €CJIM TaKoe CIIy4aeTcsi, CJIM3UCTasi 000J0uKa, B
OCHOBHOM, OCTA€TCsl MHTaKTHOW. PenuauBupyromme KpoBoTe-
YeHUs B NpeJesiax 3KTONNYECKUX XkKeJle3 MPUBOIAT K 00pa3oBa-
HHUIO CITaeK, HEIPOXOAUMOCTH M, HAKOHELI, K PACLIMPEHHIO TPYO.
B takux ciyudasx Ha MPT omnpenensiercss paciiupeHHas MaTod-
Hasi TpyOa ¢ BEICOKMM curHaiioM Ha T1-B3BelIeHHBIX H300paxe-
HUSIX B COUYETAHUU C MOJOCTPHIM KPOBOTEUCHUEM, BbI3BAHHBIM
MOPaXEHUEM CTEHKH (remMarocalblUHKC). [emaTocaiblrHKC,
10 BCEH BEPOATHOCTH, SABJSIETCS PE3YJIbTaTOM PETPOrpagHoi
MEHCTPYyaIU B Y)Ke 3aKyHOPEHHOH craiikamu TpyOe, a He dH-
JIOMETPUOUIHBIX UMILJIAHTATOB B €€ CTCHKE.

Ecnu cynnTb 00 9KCTpareHUTaaIbHOM SHJIOMETPHO3E, TO Hau-
0osiee PacIpPOCTPAHCHHON JIOKATHM3AIUEeH I HETO SIBISICTCS
JKEITYJOYHO-KUIIEUHBIN TPaKT. PEKTOCHIMOBUIHBIN OTAEN TOJ-
CTOro KHILIEYHMKA Iopaxkaercs vauie (65,7% ciyyaes), 3aTeM
cienyer curmoBuaHas kuiuka (19%), Haumenee yacto B mpo-
1IeCC BOBJICKAIOTCA MOJB3OIIHAS, CJIenas KUIIKA U allleHIUuKC
¢ gacToToit oT 1% no 7%, B peAkux ciydasx WieolleKalbHas
00J1aCTh MOKET OBITh €AMHCTBEHHBIM MOPAKEHHBIM YHaCTKOM.
Bonee nonoBuHBI cilyyaeB peKTaIbHBIX MOPAXKEHUH SABJISIOTCS
MHOI004aroBeIMu. Bo BpeMms mpoBeneHUs! HCCIICNOBaHUM He-
00XOIMMO yUHUTHIBATh, YTO MpuMepHO B 30% citydaeB mopaxe-
HUS IPSIMOM U CUTMOBHJIHOM KHUIIIKK OTMEUYAETCS YHIOMETPHUO3
NpaBoii MOJOBHHBI 000N0YHON KMIIKK. TUMHWYHBIE PE3yNbTaThl
MPT npu riyGoKoM peKTOCUIMOUHOM 3HAOMETPUO3€ BKII0YA-
IOT COYETAHNE TMIIONHTEHCUBHBIX YYaCTKOB CTCHKH KUIIIEUHHKA
Ha T2-B3BeIICHHBIX H300pakeHUSIX (MHIYLMPOBaHHBINH (GrOpO3
U MBIILIICYHAS TUHIIEPTPOGHSI) C TUIICPUHTECHCUBHBIMH CITU3UCTOM
¥ TOJICIIM3HUCTON 000JI0YKAaMH, BBICTYIAIOIIMMH B IIPOCBET KH-
IIEYHUKA, YTO 00pa3HO Ha3bIBAIOT «CHUMITOM TI'PUOHOMN ILISM-
ku». OOBIYHO SHIOMETPHO3 MOAB3IOIIHON KHIIKH MOPAKaeT
€ KOHEUHBII OT/IeN Ha pacCTOSHUU, TPHONU3UTEIbHO 10 cM oT
WICOLICKAJIBHOTO KJIallaHa, OHAKO MOTYT BBIABIATBHCSA M IIPOK-
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CUMaJjbHble MOpakeHUsA. Pe3ynpraTbl BU3yalHu3allMM BKIIOYA-
10T HanM4yKue (UOPO3HBIX Y3JIOBBIX WMIIM PETPAKIMOHHBIX Macc
HU3KOI MHTEHCUBHOCTH CHTHajga Ha T2-B3BCIICHHBIX HM300pa-
JKEHUSAX C TEMOPPArnd4ecKuMH ouyaraMy BBICOKOTO CHUTHAJIa WIN
0e3 Hux Ha T1-B3BeLICHHBIX H300PAXKEHUSIX, NMPUMBIKAIOLIUX
K CTEHKe KulleyHuka [22]. B mocnenHee BpeMs IOSBISETCS
Bce Oosblie padot o 3Haunmoctd MPT B mpenonepannoHHOM
JIMarHOCTHKE DHIOMETPHO3a HIICOIeKalbHOI o0mactu. MPT
CIIocoOHa IMOMOYb XHpypraM oToOparh MalHEeHTOB Ul HauMe-
Hee PaMKAIBHBIX ONEPALHii: OTCYTCTBHE MYJIbTH(OKAILHOTO
HOpaKeHUsI, HEOObIIME pa3Mepbl OYaroB MOPaXKEHHs (Mak-
CUMaJIbHBIN uamerp <25-30 MM), OTCYyTCTBHE CYOMYKO3HOM/
CIIM3HUCTON MH(UIBTPALMY, HU3KUI (MEHEee OHOU TPEeTH) Mpo-
LIEHT MOPAXCHHOH 0O0JIE3HBIO OKPY)KHOCTH KHIICYHUKA H JO-
cTaTouHoe paccTosiHue (>10 cM) Mex1y 3HAOMETPUOTHYECKUM
UMILIAHTaTOM NPSIMOM KUIIKY U aHAJIBHBIM OTBEPCTHEM.

[yOokuii Ta30BBIA SHIOMETPUO3 CIIOCOOCH TaKXKe IMopa-
JKaTh napamerpuil (pacnpocTpaHeHHOCTh 10 14,5% ciyuaes).
Joonepanuonnas MPT moker nokaszarb HeperyisipHble IO-
BPEXK/ICHUS HU3KOM MHTEHCUBHOCTH CHUTHA/A C APKHUMHU Ouara-
MU WM 0e3 HUX B NapalepBUKAIbHON WM MapaBaruHaIbHOM
obnactsix Ha T2-B3BelICHHBIX M300paxeHusX. B ciydae Tsxe-
JIOTO PHJIOMETPHO3a MopaxKeHne OOKOBBIX CTEHOK Taza Ha MP-
N300paKEHMSIX BU3YAITM3UPYIOTCS B BUJIE MACChI, O100HOM (hu-
OpO3HOM TKaHU, 3aHUMAIOLIECH TapaMeTPUUYECKOE IIPOCTPAHCTBO
U NPOCTHpAOLIEHCs 10 MBI Ta3a. Jlumaranus MOYeTOUHHKA
CUUTAETCS PSAMBIM IPU3HAKOM [TapaMETPUUYECKOTO OPAKEHUSI.
Wnentudukanus 3HIOMETPHAIBHBIX UMIUIAHTATOB B IIpe/esax
rapaMeTpUalbHON JKUPOBOM TKAHM HMMEET BaKHOE 3HAYCHUE
JUIs TUTAHUPOBAHUS XUPYPTrUUECKOr0 BMELIaTeNIbCTBa [26].

[TopaskeHne MOUEBBIBOISALIMX IYyTeH BCTpedaeTcs MOYTH y
4% nauuMeHToK ¢ dHAoMeTpuo3oM. Yale mopaxkaeTcs 3aaHAA
CTeHKa MoueBoro my3sIps (90%). ¥V 50% nauueHTok ¢ 3Ha0Me-
TPHO30M MOYEBOTO ITy3bIps B aHAMHE3€ UMEETCS IIPEALIECTBY-
I0ILas1 OIlepaLusl KecapeBa CeUCHMs WM APYroe XUpyprudeckoe
BMemaresbctBo. MPT neMoHCTpupyer 4yBCTBUTENBHOCTh H
crieruuuHOCTh paBHyo 68% u 98%, COOTBETCTBEHHO, IPH
BBIBJICHUM MOPAXCHUIH SHIOMETPHO30M MOUYEBOIO ITy3bIpS U
MOKET BBISBJIATH HIOMETPUOTHYECKYIO MHBA3UIO JaXe y Ia-
LIUEHTOK C HOPMaJIbHBIMH LIUCTOCKOIINYECKUMHU JaHHBIMU U 0€3
COOTBETCTBYIOUIEH KIMHUYECKOH CHMITOMAaTHUKU. DHAOMETpPU-
03 MOYEBOI0 ITy3bIpsl MPOSABIIAETCS KaK y3€JIKOBOE 00pa3oBaHue
HU3KOIl MHTEHCUBHOCTH Ha T2-B3BELICHHBIX H300paKCHUAX
¢ HEOONBUIMMH SIPKUMH O4araMy Ha 3aJHel CTEHKE MOUYCBOTO
my3bIps [S].

DHIIOMETPHO3 MOYETOUHHUKA ABIACTCSA JOCTATOYHO PEAKUM
3a0oneBanuem u cocrasiser 0,1-0,4% sHgomeTpro3a Mode-
II0JIOBOTO TPAKTa, yallle IOpakaeTcs aJBEHTULUS MOYETOY-
HUKa, BOBJICUCHUE CAMOI CTEHKU MpPOHCcXoauT pexe. Y MPT
B JIaHHOM CJIy4yae 4yBCTBHTEJIBHOCTh BBILIE B CPAaBHEHHUHU C
nanapockonueit (91% mnporus 82%), Ho MPT menee cren-
udpuuna (59% mnportus 67%). DHAOMETPHOUAHBIEC OJSIIKK C
HU3KUM CHTHaJOM Ha T2-B3BEIICHHBIX H300paKCHUSIX C OYa-
raMu sIpKOro CHrHaja WiK 0e3 HUX, HaJH4Yhe CHaeK W Jnja-
Talysl MOYETOYHHUKA, TIPOKCUMAIIbHBIE K MECTY OOCTPYKIMH
ABIAIOTCS XapakTepHbiMu MPT-nmpusHakamu sHIOMETpHO3a
MOYETOYHHKA [24].

BpromHast creHka sBisercss Haubonee pacrpoCTpaHEHHBIM
MECTOM BHEOPIONIMHHO-TA30BOI0 JHAOMETPHO3a, YTO YacTo
CBSI3aHO C NPEALIECTBYIOIIUM XHUPYPrHYECKUM BMeIIaTelIb-
ctBoM; 1o craructuke, y 0,03-0,4% >keHIIMH ¢ HaJWYHeM
olnepalyy Kecapesa cedeHus B anamuese u'y 1,08-2% c npen-
LIECTBYIOIIEH THCTEP3KTOMUEH, IPUMEPHO, CIICTs TOf Mocie
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olepanyy pa3BUBACTCSI SHAOMETPHO3 XUPYPrUUECKoro pyoua.
[TopaskeHus pacipocTpaHeHbl B HOAKOKHOM KUPOBOH KieTdar-
Ke OPIOIIHON CTEHKH, MPSMOH MBIIIIE )KUBOTA U ee 000JI0UKE,
a Take B obnactu mynka. MPT, B 0OCHOBHOM, NmpUMeHseTCs
JUISL ONpE/eNIeHHs] CTENeHH 3a00JeBaHUsl M XapaKTePUCTHUKH
nopaxeHust. J[jist mocTaHOBKM JTMAarHo3a yacto Tpedyercs: TOH-
xourosibHas acnupauus [21]. Heo6xomumo oTMeTuTsb, 4TO CO-
niacHo naHHbIM S.Wozniak et al. B THarHOCTHKE SHIOMETPHO3a
OPIOIIHON CTEHKH I1EIeCO00Pa3HO TAKXKE HCIIOIB30BaATh TAKOM
METOJ] BU3yalIM3allMi Kak siactorpadus ¢ (yHkiuei ambha
cMmemuBanus (couetanue B-pexuma u amactorpaduueckoro
n300pakenus). JlanHblil MeTo 001aaaeT OOJIBIICH IMArHOCTHU-
yeckol TouHOCThIO (87,9%) B cpaBHeHun ¢ B-pexumom Y3U
(33,3%), 4TO, HECOMHEHHO, MMECT OOJBIIOC 3HAYCHUE TMPH
IUIAHUPOBAHUU XUPYPTUYCCKOI'o JICUCHMUS. O)]HI/IM U3 NpeumMy-
IIECTB 1acTorpaduu SBISIETCS] OTCYTCTBHE 3aBUCHMOCTH Kave-
CTBa BU3yaJIM3allMu OT HAJINYNA 1/136I>ITO'-IHOFO Beca/onmpel-mu
y nauuentku [29]. I'pynma aBropo Meng Xie et al. onucana
POJIb KOMIIPECCHOHHOM 2nactorpaduu B paclo3HaBaHUM TIIy-
OWHBI TOPAKEHHUS YHIOMETPHUO30M OOJIBIINX PYOIIOB OPIOIIHOM
CTCHKH, YTO ITIO3BOJIACT C BBICOKOH TOYHOCTBIO IUIaHUpPOBATh pa-
JIMKAJIBbHOCTh ONEPaTUBHOTO BMemareiabcTsa [30].

DHAOMETPHO3 BJIArajIMIIa OOBIYHO CBS3aH C 3HAOMETPUO30M
IIPOMEXXHOCTH, KOTOPBIH siBsgercst penkum ssienueM (0,3—1%
)KeHLIlI/IH), BO3HUKAKIINM, B OCHOBHOM, IIPpU HAJIUYUH SIIHU3U-
OTOMHYECKOro pyOua. DHAOMETPHO3 CBOJA BlIarajuiia On1caH
y *KEHIIMH C JIByCTOPOHHEH OBapHIKTOMHEN U THCTEPIKTOMUEH
U3-3a MOpLEJULILKY Biarainuma 1 Matku [11]. Yrtonmenue u
HOTeps] HU3KOW MHTEHCUBHOCTH CUI'HAJIa 3aJHEH CTEHKH BJlara-
sniia Ha T2-B3BEHICHHBIX M300PaXKCHUSX SIBIISIIOTCS XapaKTep-
HBIMH IPU3HAKaAMH, MOI'YT IIPOCJICKUBATHCSA I'EMOPPaArunicCcKue
y3€JIKH W/WIIH TUI0XO BhIpaXkeHHbIE (HHOPO3HBIE 00pa30BaHus C
oyaramMu BBICOKOM MHTEHCHBHOCTH U 683 HHUX

DH/IOMETPHO3 TIeUeHU — pefikoe 3abojIeBaHue, B JINTEpaType
onucano MeHee 30 ciydaeB. DHAOMETpUOMBI ledeHr Ha MPT
BBIITIAJAT KaK KOMIUIEKC pas3jIMYHbIX TBEPABIX U KUCTO3HO-I'C-
MOpparn4eckux KoMmroHeHToB. JluddepennmansHas anarHo-
CTHKA DHIOMETPHOM IIeYCHH BeChMa CJIOXKHA M BKJIIOYACT Iep-
BHUYHBIC OITYXOJIM IEYEHH, DXMHOKOKKOBBIC KUCTbI, METACTa3bl
WM HOBOOOPA30BaHMs CIM3UCTONH OOOJNOYKH, KOTOPBIE MOTYT
OBbITh THUIEPUHTEHCHBHBI Ha T1-B3BEHIAHHBIX H300PAKECHUSX.
Jlnst ycTaHOBIICHUSI IMarH03a Heo00X0IMMa HHTPAOIepaL[IOHHAsI
ouorcus 3aMopoxkeHHOro yyactka [10].

I'pynnas kneTka sBIsieTcs Haumboyiee 4YacThIM BHEOpIO-
IIMHHBIM YYaCTKOM 3KCTPareHUTAJIbHOIO 3HAOMeTpuo3a. E¢
IMOPaXECHUE IPOABJIACTCA TaK HA3bIBA€EMbIM «TOpPaKaJIbHbIM
OHAOMETPUOUAHBIM CHUHAPOMOM», BKIIIOYAIOIIUM HaJIUYUC
SKTOMMYECKOH TKAHM B HECKOIBKUX TIPYIHBIX CTPYKTypax:
IUIeBpe, MapeHXHMe JIErKoro, Iepukapae win auadparme.
PeHTreHoMOrnueckue OCOOCHHOCTH HECTCHU(PHUUHBI, T10-
9TOMY TOJIBKO HaJM4YU€ 3aBUCUMOCTU CUMIITOMOB OT MCH-
CTPYaJIbHOI'O IUKJIa YKa3bIBAaC€T Ha HpaBl/lﬂbeIﬁ JAUarHos.
MPT sBasercss npeanouyTUTEIbHBIM METOJAO0M JUArHOCTUKH
JJIs1 BBISIBJICHHUA zma(l)parmanbﬂoro OHAOMETpPUO3a C 4YYB-
cTBUTENbHOCTRIO 78—83% [23]. JlnadparmanbHbie y4acTKu
HOPaXEHHUs MOTYT ObITh MASHTH()UIUPOBAHBI KaK TUICPUH-
TEHCUBHBIC OYard, MOYTH BCErZa 3aTparuBalollne IMPaBylo
remuradparMmy 1 0COOCHHO €€ 3aJHIOI0 BEPXHIOIO ITOBEPX-
HOCTh. MOeET OTMe4YaThCs HeOObIas TUTIEPUHTCHCUBHOCTDH
SHIOMETPHAJIbHBIX MOPaXEHUH BUCLEPAJbHOW WIM Hapue-
TalbHOU TIeBphl HA T1-B3BEIICHHBIX U300paKEHUSIX [2,0].

DHIOMETPHUO3 LICHTPAJIbHOW HEPBHON CUCTEMBI BCTpEUaeT-
cs1 upe3BblyaiiHo peako. CoolIaeTcst ToIbKO 00 OJHOM CITy-
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Yyae MOPaKCHUs] MOIKEUKa M JIBYX CIIydasx LepeOpanbHOro
9HJOMETPHO3a, OJUH M3 KOTOPBIX ObUI CBSI3aH C HaJHMYUEM
BEHTpPUKYJIONEepUTOHeanbHoro myHra [14,20]. Bo Bcex Tpex
cnydasx MPT neMoHCTpupoBana KHCTO3HOE MOpPaKECHUE
MO3ra ¢ TeMOpparuuyecKuM CoJaepkUMbIM. OKOHYATEIbHBIN
JIMAarHO3 OCHOBBIBAJICS Ha THUCTONATOJOTHYECKOM HMCCIEN0-
BaHUU. B nuteparype onucaHsl ciydau 3HAOMETPHO3A C I0-
paxeHHeM TMO3BOHOYHOIO KaHaja, TBEPJOH MO3roBoil 000-
JIOYKH, CIIMHHOTO MO3Ta U II03BOHKOB, BO BCEX ITUX CIydasx
TOJIBKO C MOMOIIbIO OMOIICUU YAJI0Ch YCTAHOBHUTD MPABHIIb-
HBIH quarxHos [4].

JlocTarouHO peAKo BCTPEYAIOTCS MOPAKEHHS SHIOMETPHUO-
30M CEAAJMUIIHON SIMKH (B OCHOBHOM, ITOCJI€ SITU3UOTOMHUH) U
cenanuiHoro Hepsa. MPT sBisiercs MeTooM BbIOOpa TIPH BU-
3yaji3ally TOPaKeHUH SHIOMETPHUO30M HEpBHBIX myTei. Ce-
JAJIMIIHBIN HEPB SIBJISETCS] Hanbojee CKIOHHBIM K SHIOMETpPH-
03y (39%) nocne HepBOB MOSCHUYHO-KPECTIIOBOTO CILICTCHHUS
(57%). Tlporpeccupyromiasi HUKINYECKash JIOMOOUIIMANTHS U
T'HIepUHTEHCHBHAS Macca Ha T1-B3BEIICHHBIX H300PaKEHUSIX B
00J1aCTH MOSCHUYHO-KPECTLIOBOTO CIUICTEHUS WU CeJalIUIHO-
0 HEpBa, YBEJIMUCHHUE HEPBA HAPSAAY C FETEPOreHHbIM YCUIICHU-
eM Ha MP-n300paxeHusIx, MOJy4YeHHBIX [10CIe BHYTPUBEHHOTIO
BBCJICHMS XeJlaTa IaJloJIMHUS, MOTYT yKa3bIBaTh Ha JaHHbIH Ana-
rHo3 [14].

2,5% 5HIOMETPUOUIHBIX MTOPAKESHUH, Yallle PACIIONOMKESHHBIX
B suuHUKax (75%), mpeTepneBaroT 3JI0KaYECTBEHHYIO TPAHC-
(dopmaruro. MHTEpeceH TOT (akT, 4TO COMIACHO CTATHUCTHKE,
XKEHILUHBI C PAKOM SUYHHUKOB, CBS3aHHBIM C HHIOMETPHO30M,
mMosioke Ha 10-20 jer u UMEIOT JIy4dlIuid TPOTHO3 B CpaBHE-
HHUHU C JKCHIIMHAMH C PAKOM SUYHHMKOB 0€3 IPeIIIeCTBYIOIIe-
ro sHaoMerpuo3a. Yamie Bcero 03J0KAUECTBISIIOTCSA JHIOME-
TpUOU/IHBIE KHUCTHI. THIUYHBIE OCOOCHHOCTH BHM3yalH3alUH
3JI0KaYECTBEHHBIX 3[0METPUOM BKJIIOYAIOT: HAJIMYUE TBEPIBIX
KOMITOHEHTOB BHYTPH 3HJOMETPUONIHON KUCTHI (Ha N300paske-
HHUHU BBINIAAAT YCUICHHBIMH KOHTPACTHBIMH Y3JIaMH), TOJICTBIC
BHYTPEHHHE [IEPErOpoAKH (>3 MM), yBEIHUCHHUE KUCTBI IIPU 110-
CJIC/IOBATEIbHOM HAOJIOCHUU WM HMCUYS3HOBEHHE 3aTCHEHUS
Ha T2-B3BELICHHBIX U300PAKEHUAX BBUAY CEKPELUH OITyXOJIH,
HaJIMYUsl BTOPUYHBIX PU3HAKOB, TAKUX KAaK aCLUT WM Y3€JIKU
Oprommuns! [17,19].

BeiBozbl. Takum 00pa3om, pu SHIOMETPHO3e GyHKIHOHAIb-
HBIIl SHIOMETPHUI MOXKET ObITh MMIUIAHTUPOBAH NPAKTHYECKH B
1100y TKaHb, YTO MPUBOIUT K 3HAYUTEIEHOMY Pa3HOOOpa3HIo
KJIMHUYECKUX MPOSIBJICHUH, KOTOpBIE, B CBOIO OYepelib, 3aTpy-
HSIOT IIOCTAHOBKY IpaBuibHOrO aquarHo3a. MPT B nanHom ciy-
Yyae HE TOJBKO MPEJOCTABISET KIIOYEBYIO MH(DOPMALMIO IS
JMarHOCTHKY JJAHHOH MaTOJIOTMH, HO M TIOMOTaeT B BBIOOpE XH-
PYPrHUYECKOro MOAX0a U ITAHUPOBAHMS MEKIUCLUIIIIMHAPHON
paboThI Bpaueii.
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SUMMARY

POSSIBILITIES OF MAGNETIC RESONANCE IMAG-
ING IN THE DIAGNOSTICS OF ENDOMETRIOSIS

Bakhtiyarov K., Strogonova V.
Sechenov First Moscow State Medical University, Russia

The purpose of the study was to conduct a systematic review
of the literature on the use of MRI in the diagnosis of endome-
triosis of various localizations.

The review includes research data from the last 7 years. The
analysis of modern literature showed that, in comparison with
ultrasound, MRI has the widest diagnostic field of view and al-
lows to identify lesions of rather rare localizations (for example:
intraspinal endometriosis). It is also necessary to note the high
contrast resolution of MRI, which allows the use of this method
for accurate preoperative topography of lesions, which in turn
determines the radicality of surgical treatment.

Keywords: endometriosis, deep endometriosis, MRI, trans-
vaginal ultrasound, transrectal ultrasound.
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PE3IOME

BO3MOXXHOCTUA MATHUTHO-PE3OHAHCHOM TO-
MOT'PA®UHN B JTUATHOCTHUKE SHIAOMETPHUO3A

Baxtuspos K.P., Crporonosa B.B.

Dedepanviioe 2ocyoapcmeennoe asmoHomMHoe 06pazoeameint-
Hoe yupedxcoenue gvicuieco 0bpaszosanus [lepsviii Mockogckuil
2ocyoapcmeennuiil meouyurckuil yuugepcumem um. M.M. Ceue-
Hnosa Munucmepcmea 30pasooxpanenus Poccuiickoii @edepa-
yuu (Ceuenosckuii Yuusepcumemn)

Lenp wmccnenoBaHus — MPOBECTH CHUCTEMATHUECKUH 0030Dp
JUTEPaTyphl O IPUMEHEHUH MAarHUTHO-PE30HAHCHONH TOMOTpa-
(¢uM B IMArHOCTHKE SHIOMETPHO3a PA3NUYHBIX JIOKAIN3aInil.
B 0030p BKIIOUECHBI JaHHBIC HCCIIEAOBAHUM 3a TOcCIenHue 7
JIeT. AHanM3 COBPEMEHHOW JIMTepaTyphbl IOKa3aa, 4To Mar-
HUTHO-pe30oHaHcHas Tomorpadus (MPT) B cpaBHeHUH C yib-
Tpa-3ByKOBBIM HCCIIEIBOAHNEM 001afaeT HauOosee IMHPOKUM
JMAaTHOCTUIECKUM TIOJIEM 3PEHHS H TIO3BOJISIET BEIIBUTH OYard
MOPaKEHNS JOCTATOYHO PEIKUX JIOKAIM3aINi, HAPHUMep: HH-
TPACHMHAIBHBIA SHIOMETPHO3. HeoOX0OMMO OTMETHTH TaKKe
BBICOKOE KOHTpacTHoe paspemienne MPT, mozBosnsiomee uc-
10J1b30BaTh JAHHBIA METOJ Ul TOYHOM 100IEepPalliOHHOM TOIO-
rpaduu ouaroB MOpaskeHUs, YTO, B CBOIO OUEPE]Ib, OTPEAEIIET
PaIUKaTbHOCTD XUPYPTHIECKOTO JICTEHHS.
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ANALYSIS OF LOCAL IMMUNITY INDICATORS OF THE ORAL CAVITY AND DEGREE
OF GINGIVITIS DEPENDING ON MUTATION OF CFTR GENE IN CHILDREN WITH CYSTIC FIBROSIS

Nazaryan R., Tkachenko M., Kovalenko N., Babai O., Karnaukh O., Gargin V.

Kharkiv National Medical University, Ukraine

The topical problem in medicine today is the study of the
course of organ pathology on the background of somatic ill-
ness and the study of their interconnection and mutual influ-
ence. Cystic fibrosis is also considered among the diseases that
may contribute to the occurrence of concomitant organ-related
complications [8]. Along with the manifestations of violations
of the respiratory and digestive systems in cystic fibrosis, the
well-known influence of this disease on the development of den-
tal pathology. Patients find catarrhal gingivitis, changes in the
biochemical and biophysical properties of the oral fluid, and the
disease of the oral mucosa at an early age [21,25].

Significant variation in phenotypic manifestations observed
in patients with cystic fibrosis may be due to the influence of
numerous factors: the variety of genotypes of the gene of the
Cystic fibrosis transmembrane conductance regulator (CFTR)
(over 2000 identified variants of the nucleotide sequence), the
influence of gene modifiers and environmental factors, as well
as strength treatment [7,15].

The clarification of the leading components of pathogenesis
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is a determining factor in the order of adequate treatment. It is
known, that the increase in the incidence is associated with dis-
orders in the immune system. Patients with cystic fibrosis are
characterized by significant changes in the indicators of humoral
and cellular immunity [5,16]. The definition of immune status
indicators is an important component of the evaluation of patho-
genetic disorders [9,12,23].

It is important to identify the affected part of the immune sys-
tem and determine the nature of the changes in the latter for the
purpose of diagnosis and the choice of personalized therapeutic
tactics, in view of the clinical polymorphism of symptoms in
conditions of immunodeficiency [13,14]. So, the scientific inter-
est is the research study of the effect of the type of mutation of
the CFTR gene on the complex of the disease and morbidity of
the course of diseases of the oral cavity organs.

The aim of the work is to assessment of the relationship be-
tween the CFTR genotype and the level of local immune reactiv-
ity and the degree of gingivitis in children suffering from cystic
fibrosis.
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Table 1. Indicators of activity of urease and lysozyme degree of dysbiosis in children

Groups according to the type of mutation of the CFTR gene .
Main group, Control group,
Index
1. F508del/F508del | 2. F508del/other 3. Other/other n=30 n=23
n =5 n =15 n =10
PMA 43.32+7.19%* 52.394+4.92%%* 44.82+5.66 47.98+3.5F 9.17£2.297
Lysozyme, 11.40+0.42%* 9.97+1.31%* 10.21+1.89 10.29+0.3++ 15.3740.294+
units/L
Ureaﬁﬁf"le/ 7.5040.57%/++ 10.1442.06* 9.7141.85%* 9.56+0.37++ 4.3740.15++
Degree
of dysbiosis 2.32 3.57 3.36 3.27 1

*, f—the accuracy of the changes (p<0,01) between groups; **, 11— the accuracy of the changes (p<0,05) between groups

Material and methods. There were 53 children aged 2 to 17
years examined for ending the purpose. The main group includ-
ed children suffering from cystic fibrosis (n=30), whom disease
of cystic fibrosis was diagnosed, and their control subjects were
their one-year conscripts without concomitant general somatic
pathology and had no cystic fibrosis (n=23).

The patient’s examination included anamnesis, clinical over-
view of the oral cavity, the definition of the papillary-marginal
alveolar index (PMA) [13], the collection of unstimulated saliva
and the determination of urease activity via reaction with urea
with the formation of ammonia and lysozyme - bacteriolytic
method using as a substrate of a suspension of Micrococcus ly-
sodeickicus [6].

The enzymatic method [20] determined the degree of dysbio-
sis in the oral cavity by the ratio of the relative activity of urease
and lysozyme. Levels of secretory immunoglobulin sIgA and
immunoglobulins IgA, IgM and IgG were determined for the in-
dicators of the state of local immunity. The research studies car-
ried out on the analyzer “Labline-90” using an HEMA reagent
set and the methodology attached to the set [4,18].

The type of CFTR gene mutations patients with cystic fibrosis
divided into 3 groups: group 1 — homozygote for the F508 del
mutation, group 2 — heterozygotes for the F508 del mutation,
group 3 — patients with other types of mutations.

Statistical processing of the results was conducted using gen-
erally accepted statistical methods [17], by calculating the arith-
metic mean (M) and average errors (m). The reliability of the
obtained results was evaluated according to the criterion of reli-
ability of Student. The performance differences between com-
pared groups were considered significant at p<0.05.

Results and their discussion. The system of local immunity of
mucosa of the oral cavity depends on both innate and adaptive
immunity [13,24]. Sequestration of any element of protection
leads to a decrease in colonization resistance and appearance
benefits of conditionally pathogenic microorganisms over the
normal microbial population.

Periodontics microorganisms play a major role in the develop-
ment of inflammatory periodontal diseases and determining the
activity of the enzyme urease, which they produce, may indicate
the degree of microbial contamination of the oral cavity [11].

When comparing the activity of urease was discovered the
likely growth in 2,2 times in children with cystic fibrosis com-
pared to the control group (Table 1, Fig. 1). These indexes indi-
cate active bacterial count in the oral cavity. The reason for such
violations microbiocenosis may be a reduction in local non-spe-
cific resistance [2,3], as evidenced by a significant decrease in
1.5 times of lysozyme activity in the saliva children in the study
group (Table 1, Fig. 1).
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Another indicator of the sequestration of microbiocenosis of
the oral cavity is the degree of dysbiosis. The degree of dys-
biosis of the oral cavity of children with cystic fibrosis was 3.7
times higher than in the control group.

The index of the PMA reflects the degree of intensity of gingival
inflammation. Assessment index revealed significant differences in
the main and control group: 47.98+3.47 and of 9.17+2.29, respec-
tively. In 3 (12.5%) children with cystic fibrosis identified mild de-
gree, in 10 patients (41.7%) — moderate degree, and in 11 (45.8%)
—severe chronic gingivitis. The mean value of the PMA index in the
main group corresponds to the average degree of gingivitis. In the
1st and 2nd groups according to the type of CFTR gene mutations
a greater percentage of severe degree was observed, and in the 3rd
group — moderate degree of gingivitis. Average values of the index
higher in the 2nd group (Table 1, Fig. 1).
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DD Lysozyme
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Fig. 1. Comparative characteristics of the activity of urease,
lysozyme and the degree of dysbiosis in the oral cavity in pa-
tients of the main and the control groups

The analysis of the obtained results depending on the type of
CFTR gene mutations showed the differences between homozy-
gous F508 del mutation on the one hand and patients with other
types of mutations. For example, despite the fact that the level of
urease activity was significantly higher in all groups of patients
with the identified mutations in comparison with the control
group, patients of the first group it was 1.35 times lower than in
the 2nd group and 1.3 times — 3 group (Fig. 2).

Lysozyme activity also differed in patients of the 1st group,
namely the reduction compared to the control group was 1.3 times,
whereas in the other two groups — 1.5 times. Lysozyme is one of the
main factors of nonspecific resistance of the oral cavity [1,10]. In
comparison with other groups less significant changes of its activity
in patients of the 1st group of more restrained development of dys-
biotic disorders in the studied biotope. The degree of dysbiosis in
homozygotes was 1.45-1.54 times lower than in patients with other
types of mutations (Table 1, Fig. 2).
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Fig. 2. Comparative characteristics of the activity of urease,
lysozyme and the degree of dysbiosis in the oral cavity of pa-
tients depending on the type of CFTR gene mutations

These changes of the microbiocenosis of the oral cavity and
non-specific reactivity detect a close connection with the hy-
gienic state of the mouth, and inflammatory gum disease [13,
241, as evidenced by the results determine the index of the PMA.
Differences in severity of gingivitis between the groups of pa-
tients have shown in Fig. 3. There is an increasing of the index
PMA 4.7 times in the 1st group, 5.8 times in the 2nd group and
4.9 times in the 3rd group compared to the control group.
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Fig. 3. The severity of gingivitis in the papillary-marginal-
alveolar index (PMA) depending on the type of CFTR mutation

Antibody synthesis is an important mechanism to protect the
oral cavity against the penetration of microorganisms into the
tissue. A significant part of the antibodies of saliva refers to the
secretory immunoglobulins, sIgA (90-98%) and IgA, IgG, IgM,
IgD, and IgE. Secretory IgA has antiviral and antibacterial prop-
erties, and its deficiency reduces the activity of mucosal immu-
nity, leading to the development of inflammatory diseases of the
oral cavity [10,22].

According to the definition of level of antibodies in the sa-

liva in children, there are reliable changes in performance of the
main group compared to the control group (Table 2). At the same
time, in the main group, the sIgA concentration is reduced in
1.4 times, and the concentrations of other antibodies increase,
namely IgA, in 2%, IgM and IgG — 1.5 times (Table 2). Reduc-
tion of secretory levels of IgA could be caused by the action
of bacterial hydrolases, which destroy the dimeric form of sIgA
[13,19]. At the same time, the shortage of the specified immuno-
globulin is accompanied by a compensatory increase in the level
of other antibodies are received through an epithelial barrier in
the oral cavity [6,26] (Table 2, Fig. 4).

The determination of different classes of antibodies in
the saliva of infected children showed that there is a trend
of deeper disorders of mucosal humoral immunity in homo-
zygous F508 del mutation. The content of sIgA in patients
of the 1st group reduced to 1.57 times compared with the
control group, whereas in the 2nd and 3rd groups of 1.36 and
1.47 times respectively (Fig. 4). Increasing the level of other
classes of immunoglobulins slightly lower in patients of the
Ist group compared to other groups. Thus, the level of 1gG
of homozygotes increases to 1.35 times in comparison with
the control group, and patients 2nd and 3rd groups — 1.53 and
1.41 times, respectively (Fig. 4).
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Fig. 4. Comparative characteristics of the content of immu-

noglobulins in the mixed saliva of children, depending on the
type of mutation in the CFTR gene: A —sIgA; B —IgA, IgM, IgG

Table 2. Content of immunoglobulins in the mixed saliva of children in the investigated groups, mg/L

Groups according to the type of mutation of the CFTR gene
Main group, Control group,
Index - -
1. F508del/F508del | 2. F508del/other 3. Other/other n =30 n=23
n=5 n =15 n=10

sIgA,mg/L 84.25+11.2* 97.08+14.1%* 90.13£11.6* 92.62+2.4% 132.5+£7.671
IgA,mg/L 3.81+£0.21% 4.04+0.74%* 4.1540.59* 4.04+0.117 1.94+0.097
IgM,mg/L 5.01+0.31%* 5.12+0.51** 5.04+0.39 5.07+0.087 3.37+0.11F
IgG,mg/L 2.73+£0.21% 3.09+0.32% 2.84+0.37* 2.94+0.067 2.02 +£0.06F

* f — the accuracy of the changes (p<0.01) between groups; ** — the accuracy of the changes (p<0.05) between groups
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Thus, the obtained results have shown the violation of local
immunity of the oral mucosa in children with cystic fibrosis.
The development of dysbiosis in the oral cavity of sick chil-
dren was related with the high level of contamination and
the growth of activity of urease and the presence of chronic
gingivitis was observed. A less imbalance of the microflora in
homozygous F508 del mutation was observed, although spe-
cific humoral immunity had more profound changes among
these children.

Conclusions. 1. The severity of gingivitis and the degree of
dysbiosis of the oral cavity in children with cystic fibrosis are
characterized by a significant rise in comparison with the control
group. More severe manifestations of periodontal disease were
found among children of the 2nd group of heterozygotes for the
F508 del mutation of the gene cystic fibrosis transmembrane
regulatory protein.

2. Violation of mucosal immunity of oral cavity in children
with cystic fibrosis is manifested by decrease of lysozyme activ-
ity and secretory immunoglobulin sIgA. Changes of non-specif-
ic immunity in the homozygotes of F508 del mutation are less
pronounced than in patients with other types of mutations, and
humoral factors, on the contrary, more depressed.
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SUMMARY

ANALYSIS OF LOCAL IMMUNITY INDICATORS OF
THE ORAL CAVITY AND DEGREE OF GINGIVITIS
DEPENDING ON MUTATION OF CFTR GENE IN CHIL-
DREN WITH CYSTIC FIBROSIS

Nazaryan R., Tkachenko M., Kovalenko N., Babai O.,
Karnaukh O., Gargin V.

Kharkiv National Medical University, Ukraine
The aim of the work was to establish the relationship between

the genotype of the cystic fibrosis transmembrane conductance
regulator (CFTR), the level of local immune reactivity and the
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degree of chronic gingivitis in children with cystic fibrosis. The
study has shown significant differences in the local immunity
indices of the oral mucosa and the condition of periodontal
tissues in children with cystic fibrosis in comparison with the
control group. The features of the course of dental pathology
among sick children, depending on the type of CFTR gene
mutation are determined. Disturbance of mucosal immunity
of the oral cavity in children with cystic fibrosis is manifested
by a decrease in lysozyme activity in mixed saliva by 1.5
times and level of secretory immunoglobulins IgA by 1.4
times. A consequence of this is an increase of the degree of
dysbiosis of the oral cavity by 3.7 times. At the same time, a
lesser imbalance in the microflora and lysozyme activity ob-
served in the homozygote group of the F508del mutation, and
heterozygotes of the F508del mutation have the most severe
manifestations of chronic gingivitis.

Keywords: local immunity, oral cavity, mutations, CFTR
gene.

PE3IOME

AHAJIM3 TTOKA3ATEJIE# MECTHOTO UMMYHUTE-
TA MOJOCTH PTA M PA3BUTHSI THHTUBUTA B 3A-
BUCHUMOCTH OT MYTALIMU TEHA CFTR Y JETEN C
MYKOBUCIHI030M

Ha3zapsn P.C., Tkauenko M.B., KoBanenko H.U.,
Bba6aii O.H., Kapnayx E.B., I'aprun B.B.

Xapvrosckuil  HAYUOHANLHBIU  MEOUYUHCKULL  YHUBEpCument,
Vrpauna

Lenpro uccnenoBaHus SBUIOCH ONpPEIENICHUE B3aMMOCBS3H
MEX][y TeHOTHIIOM TPaHCMEMOPaHHOIO PEryisiTopa MPOBOJH-
moctu MykoBucuuznosa (CFTR), ypoBHeM J10KabHOM MMMYyH-
HOH PEakTUBHOCTH U CTETIEHbIO XPOHUUECKOTO THHTUBUTA Y Jie-
Tell ¢ MyKOBHCLUI030M. BBIABICHBI CyLIECTBEHHbIC Pa3/Inuns
B I0KA3aTessiX MECTHOIO MMMYHHTETa CIHM3HMCTOWH OOOIOYKH
MOJIOCTH PTa U COCTOSIHUSI TKaHEH MapojlOHTa y AeTel ¢ MyKo-
BUCLIUZI030M B CPaBHEHUM C KOHTPOJbHOW rpymmoi. Onpene-
JIEHbI OCOOCHHOCTH TEUCHHsI CTOMATOJIOINYECKON MaTONIOTHU Y
OoNbHBIX JieTeil B 3aBHCUMOCTH OT Tuna myrtaiuu resa CFTR.
Hapyiienne ”MMyHHTETA CIIM3UCTOH 0OOIOUKH MOJIOCTU PTA Yy
JeTell ¢ MyKOBUCLUI030M IPOSIBIISETCS CHI)KEHUEM aKTHUBHO-

CTH JIN30LIMMa B CMEIIAHHOM citoHe B 1,5 pa3za U ypoBHs cekpe-
TOPHBIX MMMYHOIII00Y1MHOB IgA B 1,4 pasa, ciencTBueM uero
SIBJISITCS] YBEJIMUCHNE CTEIEeHH AnucOaKTepro3a MoNOCTH pTa B
3,7 pa3a. B To e Bpems MeHbIIUi qucOanaHc MUKPOQIOPHI 1
JIM30LMMHON aKTUBHOCTH HAOJIIONAETCS B TOMO3UIOTHON IpyIi-
ne mytauuu F508del, a rereposurorsr mytanuu F508del umeror
HanboJIee TSKEIbIC POSIBICHUSI XPOHUYECKOTO THHTUBUTA.
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LABORATORY DIAGNOSTICS OF LYME BORRELIOSIS
IN CHILDREN WITH TICKS BITES IN TERNOPIL REGION

Nykytuk S., Klymnyuk S., Levenets S.

L. Ya. Horbachevsky Ternopil National Medical University, Ukraine

Lyme disease (systematic tick Borreliosis, Lyme Borrelio-
sis, chronic erythema migrans) is a naturally-occurring disease
caused by Borrelia burgdorferi, that manifests by migratory
ring-shaped erythema, fever, affection of central and peripheral
nervous system, heart and large joints [1]. Cases are registered
in a large area of the Eurasian forest and forest-steppe zones,
while Western Ukraine, in particular Ternopil region, is a terri-
tory endemic for Lyme Borreliosis.

Ixodic tick is the main reservoir of Borrelia in nature. 57 set-
tlements of 14 districts of Ternopil region as well as the city of
Ternopil were detected as territories of ixodic tick borreliosis
[1]. Spring-summer season is typical for primary tick affections
that is determined by the period of ticks activity . However,
the highest incidence of disease is recorded in Central Europe,
Scandinavia and the Baltic countries [5].

It is known that laboratory diagnosis of Lyme Borreliosis is
based on the detection of the pathogen itself (bacterioscopy and
bacteriological methods of diagnosis) or its DNA in LID, and
antibodies to it, first of all using ELISA (serological method)
and immunoblot.

The aim of the research is to investigate the frequency of
infection by Borrellia in children of Ternopil region using the
two-stage diagnostic scheme: immune-ferment analysis ELISA
in combination with immunoblot.

Material and methods. The study was conducted within the
framework of scientific research “Research on epidemiology,
pathogenesis, clinics and prevention of Borreliosis”, which is
a part joint Ukrainian-Polish project under the auspices of the
European Union. The tests were performed in the Laboratory
of the Center for the Study of Lyme Borreliosis and other ticks
infections. The study involved 150 children, residents of Ter-
nopil region, who referred to the Ternopil Regional Children’s
Hospital with tick bites during 2017-2018. The participants
gave answers to the questions of a unified international ques-
tionnaire, in which they’ve noted the number and place of bites
of ticks, described ways how ticks were removed, and marked
complaints that bothered them after tick bites. Then, after initial
physical examination, participants were directed to the labora-
tory examination.

In the first step, IgM and/or IgG antibodies to B. burgdor-
feri sensu lato were determined by the method of immunoas-
say analysis using the Euroimmun AG test systems (Germany),
specifically antibodies IgM were detected using Anti-Borrelia
Burgdorferi ELISA (IgM), and antibodies IgG — Anti-Borrelia
plus VISE ELISA (IgG). The test was performed within one
month after tick bite. According to the manufacturer’s recom-
mendations, the result >22 RU/ml was considered positive, from
16 to 22 RU/ml was considered intermediate, the result <16
RU/ml was negative.

Blood specimens with intermediate and positive results have
been confirmed by the method of immune blot: (EUROLINE
Borrelia RN-AT) according to the recommendations of manu-
facturer: specifically, IgM antibodies were detected by Anti-
Borrelia EUROLINE Borrelia RN-AT (IgM), an IgG antibody
using Anti-Borrelia EUROLINE RN-AT (IgG). According to the
manufacturer’s recommendations, the presence of specific [gM
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antibodies was considered positive, intermediate or negative,
depending on the combinations of OspC antigens of the three
species of Borrelia (B. afzelii, B. burgdorferi s.s. and B. garinii),
p39 and VISE Bb. According to the manufacturer’s recommen-
dations, the presence of IgG was considered to be positive or
negative, depending on the combinations of VISE antigens of
the three species of Borrelia (B. afzelii, B. burgdorferi s.s. and
B. garinii) and other specific antigens: p18, p19, p20, p21, p58,
OspC (p25), p39, p83, Lipid Ba, Lipid Bb.

In carrying out the work, the rules of patient safety, the rights
and canons of human dignity, as well as moral and ethical stan-
dards in accordance with the main provisions of the GSP (1996),
the Council of Europe of the Convention on Human Rights
and Biomedicine (04.04.1997), the Helsinki Declaration of the
World Medical Association on the ethical principles of carrying
out scientific medical research with the participation of a person
(1964-2000), the Order of the Ministry of Health of Ukraine No.
281 of the 1% of November, 2000, the Ethics Code of the Ukrai-
nian scientist (2009) were observed.” (protocol No.47). dated on
the 01" of June, 2019.

Age of the examined children was 1 to 16 years; boys were 82,
girls - 68. In 109 (72.6%) children a seamless form of the disease
was found, in 41 (27.4%), erythema migrance was diagnosed.

Among 150 examined children, 6 (4.0%) have reported that
they had more than 3 tick bites, 120 (80.0%) said about one bite,
4 (2.6%) said about two bites, and 18 (12.0%) persons did not
remember about tick bites.

The most frequent places of bites were localized in the area
of the head (in 50 (33.3%) cases) and the legs (in 40 (26.7%)
persons). Bites in the hands, neck and trunk in the back were
mentioned in less cases — accordingly in 12 (8%), 11 (7.3%) and
11 (7.3%) cases. Only 26 (17.3%) patients reported bites in the
abdominal area.

Results and their discussion. In 127 (84.6%) of cases ticks
were extracted by physicians in the Ternopil Regional Chil-
dren’s Hospital. The same number of respondents indicated dis-
infection of the bite spot with a disinfectant. The rest of the re-
spondents (5 people) had ticks extracted in another way (twisted
tweezers).

The specificity of immunoassay analysis in detection of anti-
bodies to Borrelia burgdorferi is quite high (up to 95.0 %) [9].
Antibodies of at least of one class - IgM and/or IgG to B. burg-
dorferi sensu lato with positive and intermediate indicators were
detected in 63 (42 %) of examined. Among them, 24 children
(38.1%) had erythema migrans, and 39 (61.9%) had the form of
the disease without erythema.

According to scientific researches, B. burgdorferi sensu lato
was spread in the USA. In Europe, other types of Borrelia
(5): B. burgdorferi sensu strict, B.garinii — neutropical (neuro-
borreliosis), B.afzelii — associated with dermato Borreliosis,
B.spielmanii, B.bavariensis, B. valaisiana.

As you know, Borrelia has 6 outer-surface proteins: OspA-
OspF, as well as flagellate proteins, which mostly develop an
immune response. If both IgM and IgG antibodies are investi-
gated, using anti-borrelia, the search performance grows from
89% to 100% [4].
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To detect IgM, a specific line of RN-AT system was formed
that contained natural purified OspC antigens of three species of
Borrelia (B. afzelii, B. burgdorferi sensu stricto and B. garinii),
p39 protein, VISE antigen, and flagella antigen. Its specificity is
97-99% [9].

Patients with erythema migrans (Figure 1) showed an increase
in IgM antibodies to P41 in 54.17% of patients and OspC B.
afzelii in 20.83% while OspC B. burgdorferi and B. garinii was
detected in 12.5% of the respondents, which confirmed the pres-
ence of IgM antibodies in 20.8% of children and indicates an
acute phase of the disease and it is associated with skin form of
borreliosis.

As showed in Fig. 2, an increase in IgG P41 was observed in
83.3% of cases and OspC B. afzelii in 62.5%, while OspC B.
burgdorferi and B. garinii were detected in 12.5% of respon-
dents, which confirmed the presence IgG B. afzelii in 50% of
respondents.
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Fig. 1. Frequency of detection of antibodies IgM (%) to an-
tigens of three species of Borrelia (b.burdorferi, b.garinii and
b.afzelii) in serum of children with erythema migrans
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Fig. 2. Frequency of detection of antibodies 1gG(% ) to anti-
gens of three species of Borrelia (b. burdorferi, b. garinii and b.
afzelii) in serum of children with erythema migrans
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The highest percentage was in P41 - 10.26%, OspC B. afzelii
in 7.69% of patients, which confirmed the presence of IgM in
7.69% of patients, while showing a reaction to native OspC B.
burgdorferi and B. garinii at 7, 69 and 2.56% of respondents.
P39 was found to be 4.17%, P 21 was 8.33% (Fig. 1,2).

The following investigations in immunoblot (EUROLINE
Borrelia RN-AT) of antibodies to the complex B. burgdorferi
sensu lato (B. burgdorferi sensu stricto, B. azelii, B. garinii)
showed the availability of positive or intermediate results (ac-
cording to the presence of Borrelia) in children with the form of
disease without erythema (Fig. 3,4).
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Fig. 3. Frequency of detection of antibodies IgM (%) to anti-
gens of three species of Borrelia (b. burdorferi, b. garinii and b.
afzelii) in serum of children without erythema migrans
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Fig 4. Frequency of detection of antibodies IgG (%) to anti-
gens of three species of Borrelia (b. burdorferi, b. garinii and b.
afzelii) in serum of children without erythema migrans

As can be seen from the data presented in Figure 4, the IgG
detection rate to P41 was 20.51%, and against OspC B. afzelii
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- 15.38%, which confirmed the presence of IgG in 7.69% of pa-
tients without erythema form. VISE B.burgdorferri was found in
2.56% of children, but not B.garinii and B.afzelii.

63 (42.0%) of children were infected with Borrelia among
which 24 (38.1%) - with erythema migrans and 39 (61.9%) of
responders with the form of disease without erythema.

The results of modern investigations in Lyme Borreliosis are
controversial, since these violations often coexist in the clini-
cal aspect and, both independently and collectively, are consid-
ered as significant factors in the disturbance of health in people
who have suffered because of an attack of ticks [6]. In clinical
practice cases of masking for other diseases are described, for
example, by the next scientists [2].

Of those who had been diagnosed with early Lyme disease,
with 13% who did not have erythema migrans and without rash,
54% of persons had been previously misdiagnosed. Therefore,
the problem of clinical verification of these painful conditions,
both alone and in aggregate, requires a scientific solution, since
the results of many studies can create an understanding of a con-
dition that can go asymptomatic and does not require treatment.

Significantly widespread information about Lyme Bor-
reliosis in public sphere (including the Internet), as well as
the uncritical use of diagnostic scales without examination of
the presence of symptoms, can lead to a large number of false
diagnoses and erroneous prediction of the progressive course
of Lyme borreliosis [8,11].

Many researchers point to the benefits of the response of the
immunoblot in identifying the diagnosis of Lyme Borreliosis
compared to Melenko S.R. [8], namely the effectiveness of Bor-
relia burgdorferi OspC types [9].

According to the manufacturer’s recommendations, the pres-
ence of specific IgM is considered to be positive, intermediate
or negative, depending on the combinations of OspC-antigens
of the three species of Borrelia (B. burgdorferi sensu stricto, B.
afzelii and B.garinii [4].

According to the manufacturer’s recommendations, the pres-
ence of [gG was also considered positive or negative, depending
on the combination of VIsE antigens of the three species of Bor-
relia (B. burgdorferi sensu stricto, B. afzelii and B. garinii) and
other specific antigens: p18, p19, p20, p21, p58, OspC (p25),
P39, p83, Lipid Ba, Lipid Bb.

According to our data, specific antibodies to OspC antigens of
three species of Borrelia (B. burgdorferi sensu stricto, B. afzelii
and B.garinii) and prevalence of OspC B.garinii among them
have been identified.

According to T. Balmelli, J. C. Piffaretti [3], all three genomes
of Borrelia can cause the entire spectrum of clinical manifesta-
tions of LB. However, there are reports that B. afzelii is more of-
ten associated with skin manifestations, B. garinii - with neuro-
logical symptoms and affections caused by B. burgdorferi sensu
stricto. mainly associated with arthritis.

Our studies have shown that the frequency of IgG detection
to the antigens p41 of the B. burgdorferi sensu lato complex
in the serum of the examined children of Ternopil region was
83.3%. It should be noted that antibodies to purified OspC
antigens B.afzelii were diagnosed in blood serum of children,
where their content varied from 20.83% to IgM to 62.5%
IgQG). According to the manufacturer’s instructions [4], OspC
IgM antigen is the most sensitive marker of the early stage
of the disease.

The frequency of detection of IgG antibodies to the antigens
of the B. burgdorferi sensu lato complex in the serum of chil-
dren of Ternopil region by the immunoblot method was the fol-
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lowing: antibodies to the specific p41 antigen were detected in
83.3% of children with erythema migrans and 54.17% of the
seerless form of the disease. It should be noted that antibodies
to VISE Ig G antigens of three species of Borrelia (Fig. 2). (B.
afzelii, B. burgdorferi s. And B. garinii) was diagnosed in blood
serum of children, where their content reached from 2.56% to
20.83%. It should be noted that antibodies to purified OspC-
antigens to Borrelia (B.afzelii) were diagnosed in blood serum
of children, where their content ranged from 20.83% in IgM to
62.5% in IgG.

The blood serum antibodies of the migratory and endemic
forms of the disease are in the most rare cases were detected in
the specific recombinant p19, p20 antigens and immunoreactive
lipids from the cytoplasmic boreal membrane (Lipid Bb). As we
know, Ig G Lipid Bb is a marker of the late stage of the disease
[4]. Doctors must take into account the similar criteria of Lyme’s
disease when evaluating patients, especially with epidemics,
a history to reduce false diagnosis or inadequate treatment of
early Lyme disease. Further research is needed to indicate the
late manifestations of Lyme disease and quantify the benefits of
treatment in this population.

IgG to P41 of the B. burgdorferi sensu lato complex was de-
tected by immunoblot method. Antibodies to VISE antigens of
three species of Borrelia (B. afzelii, B. burgdorferi sensu strictos
and B. garinii) were also detected in blood serum of children in
Ternopil region, where their content reached to 20.8% (indicat-
ing a low percentage of this highly sensitive antigen).

The blood serum of children with erythema migrans and se-
questered form of the disease found antibodies to the specific
recombinant [7] antigen pl9, p20 and immune reactive lipid
from the cytoplasmic boreal membrane (Lipid Bb) in the blood
serum. Therefore, if you use tests based only on recombinant an-
tigens, you can get false results. If both IgM and IgG antibodies
were investigated, using anti-borrelia, the search performance
grows from 89% to 100%.

Conclusions.

1. Among 150 examined children, IgM or IgG antibodies to
the B. burgdorferi sensu lato complex (B. burgdorferi s.s., B.
afzelii and B. garinii) were detected in 63 (42%) cases.

2. Positive or intermediate results Elisa were obtained from
24 (58.5%) respondents with erythema migrans and 39 (57, 2%)
with an endemic form of the disease among 150 children of Ter-
nopil region.

3. High levels of IgG was detected in antigens of B. burgdor-
feri sensu lato complex (up to 83.3%) in blood serum confirmed
by the immunoblot of children of Ternopil region, which may
indicate a tendency to chronic disease.

4. A high percentage of B. burgdorferi sensu lato infection
was detected in 2/3 of 150 children in the region and it was con-
firmed by ELISA and immunoblot.
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SUMMARY

LABORATORY DIAGNOSTICS OF LYME BORRELIO-
SIS IN CHILDREN WITH TICKS BITES IN TERNOPIL
REGION

Nykytuk S., Klymnyuk S., Levenets S.

1.Ya. Horbachevsky Ternopil National Medical University,
Ukraine

Lyme disease (systematic tick Borreliosis, Lyme Borrelio-
sis, chronic erythema migrans) is a naturally-occurring disease
caused by Borrelia burgdorferi, that manifests by migratory
ring-shaped erythema, fever, affection of central and peripheral
nervous system, heart and large joints.

The aim of research was investigation the frequency of infec-
tion by Borrellia in children of Ternopil region .

150 children were examined, by interrogation and appropriate
laboratory’s examination. Age of children was 1 - 16 years old.
according to the two-stage diagnostic scheme — Elisa in combi-
nation with the immunoblot assay.

Erythema migrans was diagnosed in 27.4% of children, while
asymptomatic form of the disease was revealed in 72.6%. 63
(42.0%) of children were infected with Borrelia among which
24 (38.1%) - with erythema migrans and 39 (61.9%) of respond-
ers with the form of disease without erythema.

Conclusions.

1. Among 150 examined children, IgM or IgG antibodies to
the B. burgdorferi sensu lato complex (B. burgdorferi s.s., B.
afzelii and B. garinii) were detected in 63 (42%) cases.

2. Positive or intermediate results were obtained from 24
(58.5%) respondents with erythema migrans and 39 (57, 2%)
with an endemic form of the disease among 150 children of Ter-
nopil region.

2. High levels of IgG was detected in antigens of B. burgdor-
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feri sensu lato complex (up to 83.3%) in blood serum confirmed
by the immunoblot of children of Ternopil region, which may
indicate a tendency to chronic disease.

3. A high percentage of B. burgdorferi sensu lato infection
was detected in 2/3 of 150 children in the region and it was con-
firmed by ELISA and immunoblot.

Keywords: lyme disease, borreliosis, neuroborreliosis, ELIS,
immunoblot.

PE3IOME

JIABOPATOPHASI IMATHOCTHUKA JAWM BOPPEJIH-
03A YV JIETEW, KOTOPBIE IMOCTPAJAJIA OT YKY-
COB KJIEIIEN B TEPHOIIOJIbCKOM OBJACTH

Huxutiok C.A., Kimmmuwok C.U., Jlesenen C.C.

Teprnononbckuti HAYUOHANLHBIU MEOUYUHCKULL  YHUBEpCUMEm
um. U.A. I'opbauescrozo, Yrkpauna

Bonesunr Jlaiima sBasiercss 3a00j€BaHMEM, BBI3BIBAEMBIM
Borrelia burgdorferi, xotopoe mnposBiIseTcss MHUTPUPYIOIIEH
KOJIBLICOOpa3HOM 3pUTEMOM, JIHXOpaIKod, MOpakKeHUEM LEH-
TpaibHOIl M mnepudepuueckoll HEPBHOH CHCTEMbI, cepiua H
KPYIHBIX CYyCTaBOB.

Lenbio uccnen0BaHus SIBUIOCH ONpPEACICHHE YacTOThI 3a-
paxxeHust 6oppenueii y nereit TepHomoabckoit obmacTu ¢ momo-
IIBIO ABYXITAHON TNArHOCTHYECKON CXeMbl IMMYHO(DEPMEHT-
HOTO aHaJIM3a B COYCTAHUH C UMMYHOOIOTOM.

[IpoBeneHo ankeTHpoBaHUE U J1TAOOpATOpHOE 00CIEeI0BaHNE
150 nereii B Bo3pacte 1-16 ner.

Y 109 (72,6%) npereit nuarHocTHpoBaHa OECCHMITTOMHAS
¢dopma 3aboneBanus, a 'y 41 (27,4%) pebeHka - MUTpUpYyIOLIast
sputema. Cpeau 150 mereit 63 (42,0%) uHbUIMPOBAHBI 6OP-
penueit, uz Hux 24 (38,1%) - ¢ murpupytouieit spuremont u 39
(61,9%) - ¢ 6e3apuremMHOit Hhopmoii 3a00eBaHMS.

B 63 (42%) cnyuasx oGHapykeHsl anturena IgM wm IgG
K xomruiekcy B. burgdorferi sensu lato (B. burgdorferi s.s., B.
afzelii u B. garinii).

[MonoxuTenbHbIe WK IPOMEXKYTOUHBIE pe3ynbrarsl Elisa no-
Jy4eHsl y 24 (58,5%) nanueHToB ¢ MUTPUPYIOLLEH 3puTeMOoi u
y 39 (57,2%) ¢ sunemMudeckoit popmoii 3a00IeBaHUSL.

Beicokue ypoBHu IgG BBISBICHBI B aHTHI€HaX KOMILIEKCA
B. burgdorferi sensu lato (o 83,3%) B cbIBOPOTKE KPOBH, 4TO
NOATBEPIKACHO I/IMMyHOGJ'[OTOM M YKa3bIBA€T Ha CKJIOHHOCTb K
XPOHUYECKUM 3a00JIeBaHHSIM.

Beicokuit npouent nndekipu B. burgdorferi sensu lato o6na-
pyxeH y 2/3 u3 150 nereii B pernoHe, 4To HOATBEPIKICHO METO-
JIOM UMMYHO(EPMEHTHOTO aHaIM3a 1 UMMYHOOIOTOM.
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Lbgyangdo B. burgdorferi sensu lato- jmd3angJlols (B. burg-
dorferi s.s., B. afzelii u B. garinii) dods®o ps8mgeobos 63
(42%) dgdmbgggsdo.

- Elisa-l pogdomo s dgomgoyg@o dgogagdo dowmg-
b0 0gm 24 (58,5%) Ggldmwgb@ologeb dogmomgdowo
9o0mgdom, 39 (57,2%) Gglidmegb@olsgeb - osgswgdols
9b60939M0 gm®@doon.
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PHYSICAL TRAINING IN REHABILITATION OF 10-13 YEARS OLD CHILDREN
WITH FRACTURES OF BONES OF THE LOWER THIRD OF FOREARM

!Gumenyuk S., 'HrubarI., *Hrubar Y., 'Hrabyk N., 'Saprun S.

'V, Hnatyuk Ternopil National Pedagogical University; °I. Horbachevsky Ternopil National Medical University, Ukraine

Among the causes of deterioration of younger generations’
health distinguish, first af all, continuos environmental pollu-
tion, growing level of children’s injures, imperfection of the
health system, hypodinamia, economical and social crises [4,9],
«Indicators of traumatic and orthopedic care to the population of
Ukraine» (2010-2015).

The high level of traumatism, the 25-30% of which falls on
the children’s age, unsatisfactory results of treatment, including
rehabilitation, lead to the fact that from 18 to 40% of children,
which got injures of the musculoskeletal system (MSS), become
disabled people. At the same time disablement from injures in
the general structure ranks the third place [1,15].

The circumstances of injures occurrence in childhood, as
studies showed [7,17], differ significantly from those in which
adults can be injured. They, usually, appear during a game and
to a greater extent than adults, related to the level of education,
age and individual psychological characteristics of children,
conditions of their life. The analysis of circumstamces of chil-
dren’s injures shows, that traumatism on 82,5% depends on the
so-called «traumatic dangerous object», that is a child, and only
on 17,5% from «traumatic dangerous situations» [2,5,11].

Choosing of problems, related with treatment of the conse-
quences of injuries of skeleton system and physical rehabilita-
tion of injured, devoted their researches [6,8,12,16]. However,
the most of these works are done on the continent of the work-
ing-age population, and just the works [3,13,14] are devoted to
the general problems of children’s traumatism and the ways of
its prevention.

At the same time, factors of the risk of injuries in childhood
are insufficiently studied, there are no programs of physical re-
habilitation after injuries of MSS.
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The real improvement of the situation is possible, on the one
hand, due to increasing resistance of the organism to adverse
environmental factors through purposeful physical training, on
the other hand — through the analysis of causes and factors of
risk factors of getting children’s injures and creation of compre-
hensive preventive measures and programs of physical rehabili-
tation on this basis for using them in medical and educational
institutions and for individual application.

Thus, the relevance of the study is determined by the extent of
children’s traumatism, negative socio-physiological influence of
injure on the future development and livelihoods of the person,
insufficient elaborated ways of prevention of children’s injuries
and physical rehabilitation programs in modern conditions. The
purpose of research is to identify causes of occurrence children
injures, to develop and check the efficiency of the physical re-
habilitation program on the example of the fractures of bones of
the lower third of forearm.

Material and methods. To solve the problems, the following
research methods have been used: theoretical analysis and gener-
alization of literary sources and retrospective analysis of statistical
materials; pedagogical observations and experiment; medical and
biological (clinical: clarifying of complaints, questioning the pa-
tient, palpation, determination of the amplitude of joint movements,
measurement, determination of functional state of the muscles);
special (method of determining the adaptive capacity of a person
to the probable effect of an extreme factor, X-ray, laboratory re-
searches and consultations of related professionals) and methods
scoring system for evaluating the effectiveness of rehabilitation;
statistic processing of the research results.

Children’s traumatism stays complicated and ultimately un-
resolved problem. Despite the preventive mesures, the level of
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child’s injures remains high. Deficiencies and complications
in the process of treatment, inadequate physical rehabilitation
leads to the fact that disability due to injuries in childhood takes
the third place among the other causes.

In order to establish the fact of receiving injuries at physical
training lessons and to determine the attitude of respondents to
the problem of injuries in the educational process and their level
of knowledge and skills in providing first aid to the victim on the
place of the accident the results of the questioning of physical
training teachers have been analyzed.

It has been determined that 69,5% of respondents during the
lessons of physical training pupils got injuries of MSS. The
level of teachers’ knowledge about first aid in case of fractures
and dislocations should be considered insufficient. Accordingly,
16,7 and 26,4% of respondents could not predict their actions
to provide first aid in such situations, and 15,3% consider it
impossible to avoid injuries at physical training lessons, even
under the conditions of implementation and use of preventive
measures.

The analysis of statistical data about children’s injuries in the
Western regions of Ukraine revealed that, with the stabilization
of the general level of child traumatism, changes in its structure
have been observed over the last five years. Thus, in 2013 the
total level of school injuries in Ukraine was 25,7 cases per 10
000 children, in 2018 it was 29,7 per 10 000 children.

To identify kinds of traumatism, causes, frequencies and lo-
calization of injuries of junior and middle school age children
there have been studied medical cards of patients, which were
treated stationary in the orthopedic-traumatological department
of the Ternopil Regional Communal Children’s Clinical Hospi-
tal and ambulatory cards of children that had MSS injuries and
were treated at the children’s outpatient polyclinic.

The number of school traumatism indices in Ternopil region
is the lowest than in the state in general, that is explained by
a lower total number of children and unfavorable demographic
situation in the region. However, it also has a tendency to in-
crease. Thus, the level of school injuries in the region in 2013
was 9,6 cases per 10 000, and in 2018 it increased to 11,7 cases
per 10 000 children.

In order to detect the structure of traumatism of junior and
middle school age children 484 persons with MSS injuries (348
boys and 136 girls) were examined. The highest number of in-
juries among boys and girls was registered at the age of 10-13
years with a peak of injuries in 12-year-old children. According
to the type of injuries, street and school traumatism predomi-
nated. In this case, boys can be injured on average 2,8 times
more often than girls. The study of the nature of injuries and
the localization of injuries in this group of children have been
found that bone fractures predominated over other injuries, and
the most often were localized in the lower third of forearm.

Of the total number of examined persons 127 children were
injured at school — 86 boys and 41 girls. The most often injuries
appeared after school lessons and at physical training classes.
Having analyzed in detail time and circumstances, in which in-
jury appeared, we have formed three groups of reasons for emer-
gency school injuries: organizational-methodical (45,17%),
sanitary-hygienic (30,75%) and psycho physiological (24,08%).
It gave us opportunity to develop and recommend appropriate
preventive measures for realization at region schools.

In order to set interconnection between the state of health and
the risk of injury, we compared the morphofunctional character-
istics of injured and not injured boys and girls. It has been found
that children with a low strength index have the highest risk
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to get injury: injured boys (IB) — (30,08 — 34,56), injured girls
(IG) — (32,3 — 32,96), with lower than middle Robinson index:
IB (90,49 — 96,28) and IG (92 — 92,54) and middle as for boys
(56,49 — 57,72), and for girls (54,39 — 50,94) life index. This in-
dicates low strength preparedness of injured children, low level
of functioning of their cardiovascular system, and, hence, their
endurance. The reason of this phenomenon, as our observations
have shown, is an insufficient attention to the development of
these qualities in the process of physical training of schoolchil-
dren and absence of system of independent physical exercises.

Results and their discussion. Forming experiment was con-
ducted on the basis of the Ternopil Regional Communal Chil-
dren’s Clinical Hospital and Ternopil secondary schools. It was
attended by 75 children of 12 years age with the fractures of
bones of the lower third of forearm. The experimental group
(EG) included 35 children, which got rehabilitation according
to our physical rehabilitation program. The control group (CG)
included 40 children, which got rehabilitation according to the
traditional methods.

Classes were conducted individually and in a small group
method in stationary conditions of the in-patient department and
the cabinet of medical physical therapy of the Ternopil Regional
Communal Children’s Clinical Hospital. In the process of ex-
periment an observation of the effectiveness of restoration of the
functional state of the children’s injured forearm of the experi-
mental group compared with the control group have been done.

The rehabilitaion program for children with the fractures of
bones of the lower third of forearm, which were treated in con-
servative way, includes three periods (immobilizing, functional,
training). Pathogenetically the immobilizing period we devided
into preparatory, main and final stages, which formed the ba-
sis of the developed and implemented technological scheme for
conducting kinesitherapeutic measures in the physical rehabili-
taion process for children with the fractures of bones of the low-
er third of forearm, and which took into account the individual
characteristics of the child, the type of fracture, the condition of
the injured limb, the presence of attendant diseases (Table 1). On
this basis, general and specific tasks of each period and stage of
physical rehabilitation were also identified.

Prolonged fixation of the upper limb with the fractures of
bones of the lower third of forearm leads, at first, to functional,
after that to morphological changes in tissues. Important is the
fact that during the immobilization period, some muscle groups
are forced to be excluded from work, therefore, after remov-
ing the plaster band, different muscles are in unequal condition.
For this purpose, we offer physical exercises for the recovery of
muscles that undergo significant morphofunctional changes dur-
ing the immobilization period.

Exercise complexes were oriented on a gradual increase in the
amplitude of movements in radio-carpal joint, increasing muscle
strength and prevention of trophic disorders of the injured seg-
ment.

The effectiveness of the experimental program was evaluated
by the results of the analysis of clinical and functional indexes of
the injured segment of children from experimental and control
groups in different terms after the closed reposition of fragments
and fixation of the forearm with a plaster bandage.

An important criterion of evaluation the effectiveness of re-
newing processes at bone fractures is the term consolidation
of bone fragments, such as the fracture knitting determines not
only the transition from immobilization to functional period of
rehabilitation, but also allows to expand the arsenal of rehabili-
tation means.
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Table 1. Technological scheme for conducting kinesitherapeutic measures in the physical rehabilitaion process

for children with the fractures of bones of the lower third of forearm

Periods Stagielzist;)tfizflha- Characteristic of the kinesitherapeutic program
Preparatory part:complex of exercises: GDE and BE —1:1
I stage — prepara- Main part: SE — sending impulses to the traumatized.
tory Duration — 1/3 of total time.
First 1-3 days Final part: GDE and BE — 1:1.Time of training: 7-10 min.
Amount of trainings a day: 2-3 times. Frequency of exercises repetition: 4-6 times
%‘3 11 stage — Preparatory part: complex of exercises: GDE and BE — 1:1
g main Main p?.l’t: SE —25%; GDE and BE — 75%. Duration — 1/3 of total time
S 23 weeks Final part: GDE and BE — 1:1. Time of training: 15-20 min.
g Amount of trainings a day: 3—4 times. Frequency of exercises repetition: 8—10 times.
- 111 stage — . Preparatory part: complgx of er(ercises: GDE zrnd BE - 1:1 . .
final Main part: SE — 25% (introduction of exercises with gradlral loading along the axis of the injured
3-4 days before .segment); GDE and BE — 75%: Duratlorr - 1/3 of a clas§
removing plaster Fl.nzrl part: GDE and.BE —1:1. Time of tralmrrg: 20—25.rr.nn. .
bandage Amount of trainings a day: 3—4 times. Frequency of exercises repetition: 8—10 times.
Pedagogical conversations
Té Preparatory part: complex of exercises: GDE and BE — 2:1
£ Main part: SE and GDE 50%—50%. Duration — 1/2 of a class
2 2,5-4 weeks Final part: BE and GDE — 1:2. Time of training: 25-30 min.
= Amount of trainings a day: 3—4 times. Frequency of repetition: 8—10 times
& After 1.5-2 Exr:rcisejs Qirersted on the elimination of remained effects after the injury suffereri in trle form '
2 months fr;)m the ofa slrght hmrtatroln of moverrlents, reduceri musc':le strelzngth arnd tone?, Children trained in the main
E time of injury medical group with reservations on exercises with weights, in the hinges, stops, pull-ups during
this period

notes: GDE — general developing exercises, SE — special exercises, BE — breathing exercises

Consolidation of bone fragments at the time of removing
plaster bandage occurred in 91,4% of children from EG and in
77,5% of children from CG, slow consolidation have been de-
tected in 8,6% of children from EG and in 22,5% of children
from CG. The reasons of slow consolidation were secondary
displacement of bone fragments that required the repositioning
of fragments and longer fixation with plaster bandage. A month
after the removing plaster bandage a consolidation of the frac-
ture was achieved for all children of the EG, in 7,5% of children
from CG the complete knitting did not happen. 2 months after
the removing plaster bandage in all children from EG and CG
fractures have knitted.

According to the point system of evaluation the results of con-
solidation of bone fragments both in the experimental and in the
control groups of children positive results have been received.
However, the number of children with a slowed consolidation
of the fracture in the EG was 3 times smaller, than in the CG.
Therefore, our proposed program of physical rehabilitation has
a positive effect on the process of forming and modeling of
bone callus, and differentially selected according to periods and
stages of the rehabilitation physical exercises, help to prevent
secondary displacement of bone fragments.

Among the clinical indicators, the pain syndrome was taken
into account, such as it largely determines the functional results
of rehabilitation. Pain in radio-carpal joint, which was becom-
ing stronger because of the moving with low physical activity, at
the time of removing plaster bandage, was found in all children
of EG and CG, and that was assessed by us as unsatisfactory
result. A month after removing plaster bandage and rehabilita-
tion unsatisfactory results in EG were 8,6%, in CG — 17,5%,
satisfactory results have been reached in 40% of children from
EG and 52,5% from CG. At the same time good results have
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been reached in 51,4% of EG and in 30% of CG. 2 months after
the removing plaster bandage in all children of the EG good and
satisfactory results have been achieved, and in CG unsatisfac-
tory result were 7,5%. Thus, the results of the research show
that in the liquidation of pain syndrome classes of physical re-
habilitation program developed by us are more effective, than
traditional ones.

Renewing of the whole amount of movements in joints of
injured segment is not just important indicator rehabilitation
effectiveness, but also determines the functional ability of the
upper limb. Analyzing the dynamics of renewing the amount of
movements of the radio-carpal joint (Fig. 1, 2, 3, 4), we have
found that at the time of removing plaster bandage in EG and
CG of children was observed a significant limitation of all types
of movements. At the same time, it should be noted that the ini-
tial amount of the radio-carpal joints of children from EG was
somewhat higher, than in CG. A month after removing plaster
bandage good results in renewing palmar flexion have been
achieved in 82,8% of children from EG, rear — in y 74,3%, ra-
dio-elbow deviation —in 65,7%, supination and pronation move-
ments — in 68,6%. In CG these indexes were lower and made up
accordingly 65,0, 57,5, 40,0 and 35,0%.

The advantage of effectiveness of experimental program can
be noticed even after 2 months. For all children of EG we have
achieved good and satisfactory results in the renewing of these
types of movements, in CG unsatisfactory results have ranged
from 7,5 to 12,5%. It should be noted that renewing of amplitude
of radio-elbow deviation and supination and pronation movements
during the whole period of rehabilitation have occurred slower in
both groups, but for children from EG these indexes were higher.

The important indicator of renewing function of the injured
limb is functional state of muscles, which we evaluated for their
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Fig. 1. Renewing palmar flexion among children from EG and CG
in the process of rehabilitation
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Fig. 2. Renewing rear flexion among children from EG
and CG in the process of rehabilitation
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Fig. 3. Renewing amplitude of movements of radio-elbow
deviation in EG and CG of children
in the process of rehabilitation

Fig. 4. Renewing amplitude of supination and pronation
movements in EG and CG of children
in the process of rehabilitation

notes: I — at the time of removing plaster bandage; 1l — 1 month after removing plaster bandage,
111 — 2 months after removing plaster bandage

atrophy, strength and tone. At the moment of removing plaster
bandage in all children the results under studied indexes were
unsatisfactory (due to the point assessment system). A month
after removing plaster bandage in 65,7% of children from EG
the perimeter of the upper third of the injured forearm was ap-
proaching indexes healthy one. In 25,7% satisfactory results
have been established, 8,6% were unsatisfactory. During that
time good results in CG have been 52,5%, satisfactory — 32,5%,
and 15,0% of children have got unsatisfactory results.

Good indexes of muscle strength of the injured forearm for
that time have been reached in 71,4% of children from EG and
in 57,5% from CG, satisfactory — accordingly in 20,0 and 25,0%
of children. Unsatisfactory results were in 8,6% of children from
EG and in 17,5% of children from CG.

In the process of permanent monitoring of the renewing in-
dexes of trophic muscles of children of both groups, it has been
found that the slowest renewing has muscle tone. A month later
after removing plaster bandage good results according to that
index have got 62,9% of children from EG and 52,5% of CG,
satisfactory — accordingly 31,4 and 25,0%. Unsatisfactory re-
sults were in 5,7% of children from EG and 22,5% of CG.

2 months later after removing plaster bandage in children of
© GMN

EG there was a positive dynamics according to the renewing
indicators of functional muscles state comparing with CG. The
effectiveness of our program is confirmed by statistically reli-
able results of renewing functional state of the injured forearm
of the children from EG.

At the time of removing plaster bandage according to all in-
dexes of renewing function of the injured segment in all children
of EG and CG were unsatisfactory results of rehabilitation. On
the 15-th day 14,28% of children from EG have got satisfactory
results, in CG — only 2,5%. A month later 91,43% of children
from EG showed good results, satisfactory — 8,57%, unsatis-
factory results were not. In CG these results were, accordingly,
57,50, 30,0 and 12,50%. During 2 months of rehabilitation good
and satisfactory results have been achieved in EG, whereas un-
satisfactory results have got 2,5% of children.

The received data testify that the physical rehabilitation pro-
gram offered by us has shown its effectiveness already during
the first month of training.

Thus, the achieved results of rehabilitation allowed not only
to shorten the terms of treatment for children, but also to provide
optimal conditions for their renewing for full participation in the
process of studying at school and in everyday life.
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Conclusions.

1. For the last five years, the general level of children’s trauma-
tism in the Western regions of Ukraine remains high and stable,
with a slight tendency to increasing. At the same time the structure
of children’s traumatism chages, the number of cases of street and
school types of injuries steadily increases. Among the school-age
children, the nature and localization of injuries dominate the upper
limb injuries, that is fractures of bones of the lower third of forearm.
12-years-old children get injures the most often.

2. The main reasons of children’s school traumatism for now-
adays are the following: organizational-methodical (45,17%),
sanitary-hygienic (30,75%) and psychophysiological (24,08%).
Their analysis allowed to produce and recommend for realiza-
tion at schools profilactic measures of organizational (during
lessons and after school), methodical, sanitary-hygienic and
educational character.

3. In developing the technology of conducting kinesithera-
peutic measures in the process of physical rehabilitation of chil-
dren with the fractures of bones of the lower third of forearm
is necessary to form periods and stages of rehabilitation, their
general and special tasks, taking into account type and character
of fracture, pathological processes, which happen in the injured
segment, individual characteristics of a child and the presence
of attendant diseases. Complexes of exercises are oriented on
the gradual increasing of the amplitude of movements in radio-
carpal joint and prevention of disorders of the functional state of
muscles of the injured segment.

4. The physical rehabilitation program, developed and im-
plemented by us, has proved its effectivness both according to
clinical and functional indicators. Thus, after 2 months of reha-
bilitation for all children of EG have been achieved good and
satisfactory results in the liquidation of pain, whereas in CG un-
satisfactory results were 7,5%. Consolidation of bone fragments
at the time of removing plaster bandage occurred in 91,4% of
EG and in 77,5% of CG, slow consolidation have been detected
in 8,6% of children from EG and in 22,5% of CG. In the process
of renewing movements of the radio-carpal joints a month after
removing plaster bandage in 82,8% of children from EG have
achieved renewing of palmar flexion, 74,3% — rear, 65,7% —
radio-elbow deviation, 68,6% — supination and pronation move-
ments. In CG these indexes were accordingly 65% , 57,5%, 40%
and 35%.

5. The achievement of good function indexes of injured
forearm allowed to reduce the terms of renewing and ensuring
to children faster return to study process at school and a full-
fledged everyday life.
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SUMMARY

PHYSICAL TRAINING IN REHABILITATION OF 10-
13 YEARS OLD CHILDREN WITH FRACTURES OF
BONES OF THE LOWER THIRD OF FOREARM
!Gumenyuk S., 'Hrubar L, *Hrubar Y., '"Hrabyk N., 'Saprun S.

'V, Hnatyuk Ternopil National Pedagogical University; °I. Hor-
bachevsky Ternopil National Medical University, Ukraine

The research is devoted to the problem of rehabilitation of
10-13 years old children with the fractures of bones of the lower
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third of forearm by means of physical training. The purpose of
the work is to identify factors of injuries emergence in children,
creating and checking efficiency of the physical rehabilitation
program on the example of the fractures of bones of the lower
third of forearm.

The causes of children’s school injuries have been analyzed
and the following are established: organizational-methodical,
sanitary-hygienic and psychophysiological. The methods of
evaluating the efficiency of physical rehabilitation of children
with the fractures of bones of the lower third of forearm have
been developed. There are three periods of physical rehabilita-
tion, which conditionally are divided into: immobilizational,
functional and training. The physical rehabilitation program
for children with the fractures of bones of the lower third of
forearm, the technology of conducting kinesitherapy in the pro-
cess of physical rehabilitation of children with the fractures of
bones of the lower third of forearm and complexes of exercises
oriented on a gradual increase of amplitude of movements of
radio-carpal joint and prevention of disorders of functional state
of the injured segment muscles have been developed and imple-
mented.

The physical rehabilitation program for children with the frac-
tures of bones of the lower third of forearm is based on pedagog-
ical principles, provides appropriate forms (hygienic gymnastic,
independent study), methods (gymnastic, gaming, sporting) and
ensures adequate pedagogical conditions. It have been produced
and recommended preventive measures of organizational (dur-
ing lessons and after school time), methodical, sanitary-hygienic
and educational character for the realization at schools.

Keywords: physical rehabilitation, fractures of bones, lower
third of forearm, physical exercises, pupils.

PE3IOME

PEABUJIMTALIUA JETEM 10-13 JIET C HEPEJOMA-
MU KOCTEW HAKHEN TPETH NPEJIIJIEYbSI CPEJI-
CTBAMU ®U3NYECKOI'O BOCITMTAHUS

Tymenwok C.B., 'T'pybap U.A1., Tpy6ap 0.0.,
Tpa6eik H.H., 'Canpyn C.T.

Teprnononbckuti HAYUOHATLHBILL NEOA202UYECKULL YHUBEPCUMEeN
um. B. Tnamioka; *TepnonoibCckutl HAyuoOHANbHbIL MeOUYUH-
cxuu ynusepcumem um. UA. Topbauescvkoeo, Yrpauna

HccnenoBanne mocBsiieHo npodieme peabuiuTanuy JeTei
10-13 net ¢ mepenomMaMu KOCTEH HWKHEH TPETH Mpearuieybs
cpencTBamMu (pU3HYECKOrO BOCIIMTAHUSL.

[enpro wccaenoBaHus SBUIOCH BBISIBICHHUE (HAKTOPOB BO3-
HUKHOBEHHS TPaBM Y JieTeil, pa3paboTka u oneHka 3phexTus-
HOCTH TpOrpamMMbl (pU3HUYECKOW peadWINTalMyd Ha IpUMepe
IIepesIOMOB KOCTEH HWKHEH TpeTu Npearieybsl.

[Tpoananu3upoBaHbl MPUYUHBI AETCKOrO IIKOJIBHOTO TpPaB-
MaTH3Ma: OpraHU3alMOHHO-METOANYECKHE, CAHHUTAPHO-THIHe-
HUYeCKHe M ncuxodusuosioruyeckue. Pa3paborana meroquka
OIICHKH 3((GEKTUBHOCTH (DU3UUCCKON pPeabMIHTAIINK JCTCH C
nepegoMamMu KOCTel HWKHEH TpeTtu mpenruiedbs. Onpenere-
HBI TP Hieproaa Gpu3nueckoi peaduIIUTaluu, KOTOpbIEe YCIO0B-
HO pasJelieHbl Ha UMMOOMIN3aIMOHHBIN, (QYHKIIMOHAIBHBIA U
TPCHUPOBOUHBIN. Pa3paborana u BHeApPeHA Mporpamma (Gpu3u-
YeCcKoi peabuiaMTaluK AETed C MepeioMaMH KOCTeH HIKHEH
TPETH TPEAIUICYbsl, TEXHOJOTHs IMPOBEACHUS KUHE3UTEPaInH
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B mporecce GU3MUYECKON peabminTaluy AeTedl ¢ nepeaoMamu
KOCTEH HIDKHEH TPeTH NpeAIuIeubsl U KOMIUICKCHI YIIPaKHEHUH,
OPHUCHTHUPOBAHHBIC HA ITOCTCIICHHOC YBCIWYCHUC aMIUIUTY/bI
JBIDKCHHH B JIy4e3alsiCTHOM CYCTaBe M NPO(UIAKTHKY pac-
CTPOICTB (PyHKIIMOHAIBHOTO COCTOSIHUSI MBIIIL] TPAaBMHUPOBAH-
HOTO CErMEHTAa.

Iporpamma ¢u3nyeckoil peabuaUTalUK JeTeil ¢ mepeaoma-
MM KOCTEH HIDKHEH TPeTH IpeIuiedbst 0a3upyeTcs Ha meaaro-
I'MYECKUX MPHUHIMIAX, HPELyCMaTpUBaeT COOTBETCTBYIOLIUE
($opMBbI (rUrMeHNYecKasi TUMHACTHKA, CAMOCTOSTEIIbHBIC 3aHsI-
THUS), METOJIbI (TMMHACTUYECKUH, UTPOBOM, CIIOPTUBHBIIN) 1 00e-
CIeYMBACT aeKBaTHbIE Nejarornyeckue ycyosusa. CocTaBieHbI
¥ PEKOMEHIYIOTCS [UISl peajn3alyy B IIKOJIax MpoduiIaKTHye-
CKHE Mepbl OPraHU3alMOHHOIO (Ha ypOKax M BO BHEYPOYHOE
BpEM:1), METOJMUYECKOT0, CAHUTAPHO-TUTHEHUYECKOTO U BOCIIH-
TaTeNIbHOTO XapakKTepa.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

AJATITAIMOHHBIE BO3MOXXHOCTH CEPI[]:;‘IHO-COCYI[PIQTOfI CUCTEMBI
NMOJAPOCTKOB C HEBOCHAJIUTEJIbHOU IATOJIOTUEU MUOKAPIA
C YYETOM MOP®O®YHKIMOHAJIBHBIX ITIOKA3ATEJIEN CEPALIA

Tosoko T.A., *IlleBuenko H.C., *bormar JI.®., 'Pakosckas JI.A., 'EBgokumosa T.B.

! Xapokosckuil nayuonanvuslil yuusepcumem um. B.H. Kapasuna, meouyunckuii gpaxyivmem, kagheopa neouampuu Ne2;
IV «Hucmumym oxpamnsl 300poebsi demeti u noopocmkoe HAMH Yxpaunwviy, Xapekos, Ykpauna

OyHKIMOHATbHAS HATPSHKEHHOCTh CEPICIHO-COCYAUCTOH CH-
ctembl (CCC) B 1eTCKOM BO3pacTe SIBISIETCS OTHON U3 OCHOBHBIX
aJanTallMOHHBIX PEakIuii opraHu3Ma peOeHKa K MEHSIOMINMCS
YCIIOBHSIM BHEUIHEH CpeIbl, POCTY M TOJOBOMY CO3PEBaHHIO.
Bricokne amantannonHble BosMokHOCTH CCC, peanmnsyembie
B YCJIOBHSIX CHCTEMAaTHYECKON MBIIICYHON JEATEIBHOCTH, Cle-
JIyeT paccCMaTpPHBAaTh KaK 3BOJIOIMOHHO 3aKpeIUICHHbBIE (hOpMBI
aJaNTHBHBIX PEaKIUi. AanTtaIys, Kak U3BECTHO, SBISETCS CO-
CTaBHOH YaCThIO MPUCTIOCOOUTEIFHBIX PEAKIII YEIOBEYECKOTO
OpraHu3Ma Ha M3MEHECHHUE YCIIOBHI CPEIbI CYIIECTBOBAHUS, KO-
TOpast BRIpaXKaeTCsl B TOM, YTO CHCTEMA, pearupys Ha M3MEHEHHE
OTIEIBHBIX TAPAMETPOB M (PAKTOPOB CPEIbI, IEPECTPANBACTCS 1
W3MEHSIET CBOM CTPYKTYPHBIE CBSI3M ISl COXPaHEHUs (DYHKIIHIA,
KOTOpBbIE 00ECHEeYNBalOT CYIIECTBOBAHUE OPTaHM3Ma B IICIIOM.
D10 000CHOBEIBAET HEU30EKHOE HANPsHKEHHE PabOTHI YKHU3HE-
00€CTIeYnBAIOIINX CUCTEM OpraHU3Ma - KpOBOOOpPAIICHHSI, [TbI-
XaHUs, TepMoperyssinuu [2,19].

MplmiedHas eSITENbHOCTh WM (DU3MYecKask aKTUBHOCTH -
9TO JM00ast paboTa, KOTOPYIO MPOU3BOAAT CKEJICTHBIC MBIIIIIBI
B pe3ysbTare pacxoaa sHepru. [Ipu aToM, B porecce puznde-
CKOM aKTHBHOCTH B OpPTaHH3ME MEHSETCSI TOPMOHAIIBHBIHN ()OH.
[lepBBIM 3BEHOM HEHPOTYMOpPAIBHOW PErYISINHI, OTBEUAOIIIM
Ha (U3UYECKYIO HarPy3KY, SBISIETCS aKTUBAIIMS CHMITATO-a/Ipe-
HAJIOBOIl CHCTEMBI, KOTOpasi CIIOCOOCTBYET HHTCHCH(PHKAIIUK
JIESITETBHOCTH CEPICYHO-COCYANCTOH CHCTeMBI. Pesynprarom
PETYISAPHBIX (GU3MUSCKUX HArpy30K SIBISAETCS YBEIUYEHHE KO-
nmaecTBa (QYHKIIMOHUPYIOMINX KAMMUIIPOB, YTO 00CCIICUNBACT
JIOTIOJTHATEITFHYI0 OKCHTCHAIIMIO TKaHEH W aJeKBaTHYIO peak-
[IUI0 OpraHU3Ma Ha (PH3MUYECKYIO0 aKTUBHOCTb, T.€. €r0 aJamTa-
nuio [2,5,9].

AnanTanus K HOBBIM YCIIOBHSIM CPEJbl TECHO CBsI3aHA C TO-
JIEPAaHTHOCTBIO OpraHu3Ma K (pU3n4eckuM HarpysKkam, KOTOPYIO
MIPUHATO OIEHWBATh MO MUHUMAJIBHOW (DM3MUYECKOW aKTUBHO-
CTH B TEPUOJA aHa’poOHOTro mopora. [Ipu HeOIarompHUsTHBIX
YCIOBHAX (pa3BUTHE IATOJIOTHYECKOTO IIPOIECcCca) OTMEYaeT-
Csl CHIJKCHHE TOJICPAHTHOCTH K (PM3MYECKHM HArpys3KaM, 4To
OOJIBIIIMHCTBO aBTOPOB CBSA3BIBAIOT C (POPMUPOBAHUEM CYOKIH-
HUYECKOH XPOHUYECKOH cepleyHoi HemocTarogHocTH [3,7,18].

XpoHHYeCKas cepiedHast HeJOCTaTOYHOCTh, B TOM YHCIIE U
B JICTCKOM BO3pacTe, SBISETCS OAHON M3 HAauOoJee aKTyalb-
HBIX Tpo0ieM coBpeMeHHO# kapaunonorun. OCHOBHas macca
HCCIIeIOBAHMUI KacaeTcsl n3y4eHust MOPPOPYHKIHOHAITBHOTO
COCTOSIHUS JICBBIX OTHEIIOB CEpIIa, a OCOOCHHOCTH CTPYK-
Typbl U (YHKIHH MPaBBIX OTAENOB MayiousydeHsl. Eme B
1910 rogy P. Bernheim nomg4epkuBan TECHYIO B3aUMOCBSI3b
(YHKIIMOHAJIFHOTO COCTOSHUSI TPABOTO ¥ JIEBOTO JKEIYJ0Y-
KOB, 0003HAUMB KaK «MEKKEIyIOYKOBOE B3aMMOICHCTBHEY.
B oTnenbHBIX Hay4HBIX paboTax BTOpPO momoBUHBI XX CTO-
JIETUSI TIPUBEACHBI JIaHHBIE O 0OJee BBICOKOH YYBCTBHUTEIb-
HOCTH TpaBoro xenymnouka (IIDK) k m3MeHEHHSIM Kak BHY-
TPUCEPJICYHON TeMOAMHAMHUKH, TaK U K SKCTPaKapIuaTbHBIM
BIUSHUSAM ¥ K KOJIeOaHUSAM YPOBHS JaBJICHHS W3THaHUsA. Ha
CETONHAIIHUI AeHb noka3zaHo, uTo [IDK obnamaer Oojee BbI-
COKHMMH aJalTallHOHHBEIMHA BO3MOKHOCTSIMU, HEKEIIN JICBBIMH,
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3a c4eT Ooyiee MHTEHCHUBHOTO (YHKIIHOHHPOBAHUS HEKOTO-
PBIX TIPUCIIOCOOUTEIHHBIX MEXaHU3MOB, @ HIMEHHO, caMmope-
TYJIATOPHOH aKTHBHOCTH JTH30COM KJICTOK MHOKap/a [6,8]

B Hacrosmee Bpemst Hambosee pacrpoCTpaHEHHBIM U JI0-
CTYTIHBIM MeTozioM Jutsl BeIssBiIeHus maroiorun CCC sBusercs
axoxapauorpadus (OxoKI'). Dto mccnenoBanue gaeT BO3MOXK-
HOCTH OIIEHHUTH KaK CTPYKTYpy KaMep cep/Iia, MHOKapAa, TakK
($yHKIHMOHATBHYIO criocoOHOCTE. [Ipu aTOM ocTaroTcs HeyTod-
HEHHBIMH COCYJHCTBIE PEAKIUH, ISl OLIEHKH KOTOPBIX HEoOXo-
MO TIpOBeJeHHe (DYHKIHOHATIBHBIX WM MEIUKAaMEHTO3HBIX
Harpy304HBIX P00, CIIOKHBIX TA00OPATOPHBIX HCCleoBaHUA. B
©)KEeJJHEBHOH NMPaKTHKE Bpava-KIMHUINCTA KOHTPOIb PEAKIHH
CCC tpebyer npumeHeHus 6oiee JOCTYNHBIX, IPOCTHIX U WH-
(OpMATHBHBIX TECTOB JUIST BO3MOXKHOCTH OMPEJEIICHHUS e CO-
CTOSIHHSI 0€3 CIIOXKHBIX THCTO-OHMOXMMHYECKUX HCCIIEOBAHMUIL.
IIpm 5TOM HEOOXOIMMO HCKITIOUNTE THITEPANArHOCTHKY Cepied-
HO-COCYANCTBIX 3a00JI€BaHM, BEIIBUTH CYOKIIMHIYECKHE Hapy-
IIEHHS ¥ 00SCTICUNTh CBOCBPEMEHHOE Ha3HAUCHHUE a/IeKBATHOTO
neuenwus [2,4,8].

[IpobnemHOM TpymIIol TAIMEHTOB B TPAKTHKE JETCKOTO
KapAnoiIora OCTAIOTCS JIETH C IAaTOJIOTHeH MHOKap/a HeBOCIIa-
JUTEIBHOTO TeHe3a. DT COCTOSHHS He CONPOBOXKIAIOTCS BBI-
paKeHHOH KIMHWYIECKOH CHMITOMATHKOM, JHArHOCTHPYIOTCS
3a9acTylo TIPH HAJIMYHH 7Kano0 0OIIeBereTaTHBHOTO XapaKTepa
Tpu 0OpaIIeHNN K CMEXHBIM creruanuctam. [Ipu sTom ocra-
IOTCS TUCKYCCHOHHBIMH BOTIPOCHI Ha3HAYEHHS CIICIU(PHIECKO-
TO JIedeHHs (TIperaparsl ¢ aHTHAPUTMHIECKUM JIeHCTBUEM, HH-
THOUTOpPHI aHTHOTEH3MIpeBpamnaomero ¢epmenta). Hepenxo
BHUMaHHE JETCKOTO KapJoJiora M POAUTENICH 3aHMMAIOT BO-
TIPOCHI JOITYCTUMOTO YPOBHS (hPH3WIECKOH aKTHBHOCTHU U TIepe-
HOCHMOCTH Harpy3ok [1].

Vcxonst U3 BBINIEN3II0KEHHOTO, ETBI0 UCCIICIOBAHNUS SIBU-
JIOJICH OTIpEJIeIeHHE a1l TallMOHHBIX BO3MOXKHOCTEH CepaedHo-
COCYJHCTOH CHCTEMBI y JeTel C IaToJOTHi MHOKapaa HEBOC-
TIAJUTENIFHOTO XapakTepa ¢ y4eToM MOp(hOo(yHKINOHAIBHBIX
ToKa3aresiel MpaBoro M JEBOTO HKEITYIOYKOB CEpALa.

Marepuaa u metoabl. O0ciie1oBaHO 62 MAIMEHTa C MaToJ0-
ruii Mmuokapna (IIM) HeBocnanmuTeIbHOTO Xapakrepa, u3 Hux 39
(62,9%) mamsunxoB u 23 (37,1%) neBouxw, cpeqHMil Bo3pact
- 14,56+0,24 net. OcHOBHAs TpymIa pa3jelieHa Ha 2 MOATPYII-
msl: 30 (48,39%) manueHToB ¢ MAIBIMHI aHOMAJIUSIMU Pa3BHTHS
cepana (MAPC) u 32 (51,61%) - ¢ pa3nuaHBIMA HAapYIICHUSIMA
putma u npoBogumMocti (HPII). B moxrpymmy nereit c MAPC
BOIITH MAI[HEHTHI C TPOJIAIICOM MUTPAJILHOTO KianaHa | crerre-
HU 0e3 perypruranuu i1moo ¢ peryprutamueii | crenenu, mpo-
naricom MutpaneHoro kiamana III cremenu ¢ perypruranueit
Ha HeM [-II cremenu, mponancoM TPUKYCIHMAAIBHOTO KIIalaHa,
AQHOMAJILHBEIMHU XOPAAaMH B JIEBOM JKEIYJJ0UKe, MUKCOMATO3HBIM
YTOJIIEHHEM CTBOPOK MHTPAIBHOTO KIIAallaHa, PaclInpeHHeM
BBEIXOZHOTO TPAKTa IIPABOTO KETYI0YKA U UX COUCTAHHEM.

Hoarpynmy ¢ HPII cocraBunu netu ¢ cMHYycOBOM Hemapok-
CU3MaJIbHOW TaxwKapauel (n=>5), CHHYyCOBOW Opaankapaneit
(n=5), mpaBOXKEITyTOIKOBEIMHI M JIEBOXKEITYJOUKOBBIMU PKCTpa-
cucTonaMu (n=>5), CynpaBeHTPHUKYISIPHBIMH YKCTPACHUCTOIAMHA



GEORGIAN MEDICAL NEWS
No 11 (296) 2019

(n=13), cunpomom Bonbda-Tlapkuncona-Yaiira - n=4 tum, u3
HUX TUI A - OJIMH NMalUeHT, TUl B - Tpn).

I'pyrnmy KOHTPOJISI COCTABUIIN MPAKTUYECKH 370POBBIC CBEp-
ctHUKM (n=41), u3 Hux 14 (34,15%) nesouex u 27 (65,85%)
MaJIBYMKOB, CpeaHuid Bo3pact - 14,68+0,36 ser.

Bo3spacTHO-110JIOBBIX pa3ivyuii Kak B OCHOBHOH, Tak U B
IpyIIe KOHTPOJIS He BbIsABICHO. CpaBHEHHE PE3Y/IbTaTOB MEXK-
Jly TPYIIIaMH TIPOBOIMIIOCH O€3 pasjiesieH sl 110 TIOJTy.

KJ'[I/IHI/I'-leCKI/Ie JAUATrHO3bI yCTaHOBHeHbI B COOTBCTCTBUH
¢ KpUTEpUAMHU, yKa3aHHBIMU B npukaze Ne362 MO3 Vkpa-
unbel «IIpo 3arBep/xenHs [IpoTOKoNiB AiarHOCTHKH Ta
JIKYBaHHS KapAiopeBMaToJOri4HUX XBOpPOO y IiTei» oT
19.07.2005 roxa.

MopdodyHKIIHOHAIBHOE COCTOSHUE MHOKapaa OICHUBA-
JIOCh 10 pe3yibTaTaM yJIbTPa3BYKOBOTO JONIUIEPOBCKOIO HC-
cinenoBanus cepaua (3XO-KI, HJonmiep-2XO-KI') B «M»- u
«B»- pexxumax, a Takke B PeKHME IOCTOSHHO-BOJIHOBOTO U
LIBETHOT'O CKAaHUPOBAHNA KOHBCKCHBIM JaTYUKOM qaCTOTOﬁ
5 MI'I] Ha anmapare nuppoBOl CUCTEMBI yIbTPa3ByKOBOM
nuarnoctukn SA-8000 Live (pupma “Medison”, Kopes)
[0 CTaHIAapTHON MeToauKe, PEKOMEHI0BaHOH Accouua-
nueil yneTpasBykoBoil nuarnoctuku (CIIA, 2006 ron).
CTpyKTYyphl ceplilla CKaHUPOBAJIUCH B MATU CTAHIAPTHBIX
oTBeleHUAX. JIuHelHBIe U OOBEMHBIE XapaKTepPHUCTHU-
KM cepllia BKJIOYaJu: KOHEYHO-CHCTOJIMYECKHH pasmep
(KCP) n o6bem (KCO) mpaBoro u JeBOTO JKEIYyHOYKOB,
KoHeuyHo-aAuactonndeckuil pasmep (KJAP) u odvem (KIO)
000MX KeJNyL0YKOB cepana, Tonuuny muokapaa (TM) xax
IIPaBoOro, Tak M JICBOTO XEIYAOYKOB, a TaK)Ke MacCy MHO-
KapJa jeBoro sxenynouka (MMIDK) U TONIIKMHY MEXKey-
nouykoBoi neperopoaku (TMIKII). [{nst HUBenupoBaHUs UX
BO3PACTHBIX KOJICOAHMH PaCCUMTHIBAIMCH MHICKCHBIC I10-
kazatenu (MKCP, UKCO, UK P, UKO).

DyHKIMOHAJIBHOE COCTOSHIE MHOKap/a OLEHUBAIHU 110 Clle-
JYIOIMM [OKa3aTeIsM: (pakuusi BHIOpOca JIEBOrO JKEIydou-
ka (OBmx), dpakuus BeiOpoca mpaBoro sxeiaynouka (OBrmx),
yaapHbiii 006beM sieBoro skenyouka (YOUIDK), yaapHblii 00b-
eMm mnpaBoro jkenygouka (YOIDK), MHUHYTHBIH 00OBbEM JIEBOTO
xenmynodka (MOIDK), MUHYTHBIE 00BEM IPABOro JKEIydouka
(MOmx). [TockonbKy B pacueT yIapHOro oobeMa BXOIUT MOKa-
3aTeNb YaCTOThl CEP/ICUHBIX COKPAILCHUMH, JIsl HUBEIHUPOBAHHS
BO3PACTHBIX KOJeOaHHH, PACCUUTHIBAIICS HHACKC YaPHOTO 00b-
ema JsieBoro xenynouka (MYOik) u uHzIekc yaapHoro oorema
npasoro xkenynouka (MYOmx) [4,8].

JUis u3ydeHus TOJEPAHTHOCTH K MHHUMAaJbHOU (u3nue-
cKoil Harpyske u ee BiausHUS Ha cocrosHue CCC y nereit
UCIIOJIb30BAH TECT MeCTUMUHYTHOH Xonp05!1 (TIIX). Mccne-
JOBaHUE IMPOBOAMUJIOCH B IEPBYIO IIOJIOBUHY JIHA B yCJ'[OBI/IHX
KOpUZOpa CTallMOHApPHOIO OTAeNIeHUsA. B mHAMBUIYyaIbHOM
MaKCUMallbHO OBICTpOM Temme, u3leras HosiBICHHUS 00-
JICBBIX Ol.].lyL[leHl/Il\;I, OABIIIKH, MblU.Ie‘lHOﬁ yCTaHOCTI/I 1501841
TSDKECTH B HOTrax, TOJOBOKPYKEHHUS, clabocTH, Nanu-
€HT XOauJ B TeueHue 6 MUHYT. lIpoiineHHyI0 TUCTaHLIUIO
(6minute walked distance) usmepsiiu B metpax. OTCiexu-
BaJlu JUHAMHUKY KIHMHHUYECCKOTO COCTOSAHUS NalME€HTa UC-
XOJHO M IOocJje MpOoObl, a TAaK)Ke PErUCTPUPOBAIM YACTOTY
cepaeunbix cokpamenuit (HCC) u apTepuanbHoOe JaBIeHUE
(A1), o 3aBEepIICHUIO TECTAa PACCUUTHIBAJIM NPOLEHT IPH-
pocta UCC npu MuHUMaiIbHOH Qusnueckoir Harpyske (%
npupocrta UHCC) [10,11,14,15].

Jnst oneHkH (YHKIMOHAIBHOW HAIPSDKEHHOCTH CepIevHO-
cocyaucToil cucrtemsl 1o u nocie THIX paccuntsiBanuck cie-
JYIOLIME BereTaTUBHBbIC MHIEKCHl: HHIAeKc Auutrosepa (MA),
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ko3 ¢uument BoiHOocuBocTH (KB) mo ¢opmyne A. Ksaaca,
unaekc Pobuncona (MP) mnu aBoiiHoe mpou3sBeneHue, Kodd-
(urreHT sKoHOMUYHOCTH KpoBoobparieHus (KOK) [16,17,19].
Wunexc Amrosepa (MA) paccuntsiBaiu o popmyiie:
HNA=YCC/CAL,

rae YCC — yactoTa cepaeunbix cokpamienui, CAJl — cucro-
JIMYECKOE apTepHalibHOE AaBICHHE (MM.PT.CT.). DTOT HMHIEKC
SIBJIACTCA IJIAaBHBIM IIPOTHOCTHYCCKHUM II0OKa3aTCJIEM Hapylie-
HUSI CHCTEMBbI KpoBooOpaiieHuss u B HopMme pasen 0,5-0,7.
VBesnn4eHne 3TOro 3Ha4eHUs! yKa3blBaeT Ha BO3HHUKHOBEHHE
neunnuTa KpOBOCHAOKEHHS 32 CUCT CHUIKCHHSI CHUCTOIHMYC-
ckoro BeiOpoca [13].

Koadpuunent BeiHocnuBoctu (KB) paccuntsiBanu mo ¢op-
myine A. Ksaaca:

KB =UYCC/CAA - AL,

rae YCC — vactoTa cepaeunbix cokpamienuii, CAJl — cucro-
JIMYECKOoe aprepuaiibHoe AasieHue (Mm.pr.ct.), HAJ[ — nwma-
CTOJINYECKOE apTepHajbHOE JaBleHHEe (MM.PT.CT.). YBeIUYeHue
JTAHHOTO [T0KA3aTesIsi CBU/ICTENBCTBYET 00 0Ci1abIeHNH AesITeIb-
HOCTH CEepJICYHO-COCYAMCTON CHCTEMBI, @ CHIDKEHHE - 00 yculie-
HuU QyHKIMOHaIBHBIX BosMokHocTeit CCC [1,13].

WNunexc Pobuncona (MP) wmiam aBoiiHOE MpPOU3BEACHUE
onpenensian o ¢opmyne: AMN=UCCxCAJI/100, rne YCC —
yactora cepaeuHbix cokpamenuii, CAJl — cucronnueckoe
apTepuanbHoe AaBieHue (MM.pT.cT.). OLeHKa JBOHHOTO Mpo-
U3BEJCHUS B TIOKOE: 75 M MEHbIIIE — BBILIE CpeaHero; 76—89
— cpennue 3Hauenus; 90 u Bwle — HIKE cpeaHero. OH xa-
paKkTepU3yeT CUCTOIMYECKYIO paboTy cep/iiia i KOCBEHHO OT-
pakaeT MoTpedHOCTh MUOKap/a B kuciopone. Eciu 3ToT 1o-
Ka3aTelb CHIIKECH B IIOKOE, ITO YKa3bIBaeT Ha TO, YTO CEPALe
paboTaeTr B 9KOHOMHOM PEXKHUME, IPHU MEHBIIEM OTPeOICHUH
kuciopoaa. Yem Gosbliie 3TOT MOKa3aTesb Ha BbICOTE (PH3H-
YeCKOW Harpy3kH, TeM ONTHMaJibHEH ypOBEHb IOTpeOIeHUS
KHCIIOPOJia, CHIIKEHHE €r0 B OTBET HA HArpy3Ky MOXKET yKa-
3pIBaTh HAa HAYaJIO pa3BUTUS KOpOHapHO¥ narosioruu [1,5,13].

Koadpuunent skoHommuHoctH KpooobOpamieHus (KOK)
omnpeaessua o Gopmyiie:

KBK = (CAL - JAD) x UCC,

rae UCC — yacrora cepleyHbIX COKpalleHUH (KOJIUYeCTBO
yaapoB 3a MuHyTy), CAJl — cucrommueckoe aprepuaibHOE
nasienue (MM.pt.cT.), JJAJl — nuacronuyeckoe apTepuanbHOE
JaBineHue (MM.PT.CT.). OH XapakTepu3yeT 3aTpaThl OpraHu3Ma
Ha Tepe/IBIKeHNe KpoBU B cocyaucToM pycie. B nopme KOK
coctasiseT 2500 — 3000 en. B coorercTBrn ¢ ypoBHeM KOK
B [IOKOE€ BBIIEIAIOT ciienyrone 30Hb6 yromiienust CCC: 1 3o0na
— 30Ha noyiHoro BoccranoiieHus KOK menee 2500 ex; II 30Ha
— 30Ha ontuMaibHOro yromienus — 2500 — 3000 ex; III 3ona
— kputnuHas 30Ha — 3000 — 4000 ex; IV 30Ha — onacHas 30Ha,
korna KOK 6onee 4000 ex. [1,9].

Jlns OUeHKW BIMSIHUS BEreTaTMBHOW HEPBHOW CHCTEMBI
(BHC) na noxasarenu gestensHoctu CCC omnpexpensiian Be-
reratuBHblii uHaexkc Kepno (BUK), ocHoBaHHBIM Ha coro-
CTaBJICHUN BCJIWYHUH AHUACTOJIUYCCKOTO apTCpUaJibHOIO AaB-
nenust (HAAJl) u wactorel cepaeunbix cokpamenuii (HCC).
[Tpu BeretaTMBHOM PaBHOBECUH B PErYISILUH CEPAEUYHO-CO-
cynuctoit cuctembl BUK crpemutses k 0. 3nauenus BUK ¢
MOJIOKUTEIBHBIM 3HAKOM YKa3bIBaeT Ha YCUIICHHUE MTPOLIECCOB
KaTaboJIM3Ma, YTO XapaKTepHO AJISl HAPSHKEHHOTO (DYHKIINO-
HUPOBAHUS C PACXOJOBAHUEM DHEPIreTHUSCKUX PE3ePBOB Op-
ranusma. BUK ¢ orpunarenbHbIM 3HAKOM CBUACTEILCTBYET O
Oosee OGIAroNpUATHOM, aHAOOJIMYECKOM BapHUaHTE CIABUTA U
6osiee IKOHOMHOM pexnMe (GyHKIHOHHPOBAHUS CHCTEM Op-
ranusma [16].
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B cocrostHum 1mokosi onpenessiyics TakKe HHIEKC (QyHKIHO-
HaJbHBIX M3MeHeHuit (MMDU) cucteMbl KpoBOOOpALICHUS HIIH
anganTannonHbiii morennuan (AIT). AIl paccunthiBaeTcs 6e3
IPOBEACHUS HAIPY30YHBIX TE€CTOB U IIO3BOJIACT AaBaThb IPEa-
BApPHUTEIIbHYIO KOJIMYECTBEHHYIO OLIGHKY YPOBHS 310pPOBbs 00-
caenyeMbix. Al cuctembl KpOBOOOpAICHHUST ONPENENsIeTCs 10
bopmyie:

ATI=0,011x4YCC+0,014xCA1+0,008x TAI+0,009xMT-
0,009%P+0,014xB-0,27,

rae UCC — yacToTa cepieuHbIX COKPALICHUH B OTHOCUTEIIb-
HOM I10KO€ (KOJIM4YecTBO ynapoB 3a 1 munyty); CAJl — cucronu-
YecKoe apTepualbHoe nasienue (MM pr.ct.); JAJ] — nuacro-
JINYECKOEe apTepuanbHoe naBiieHue (MM pT.cT.); MT — Macca
tena (kr); P — poct (cm); B — Bospacr (Jier).

Pesynbrarsl AIl oLeHHBAIIMCH CIEAYIOIMM 00pa3oM: MeHee
WM paBHO 2,59 y.e. - yIoBIeTBOpUTENbHAS ajanTtanus, ot 2,60
10 3,09 - HanpsbkeHue MexaHu3MoB ajanrtanuw, 3,10-3,49 y.e.
- HEeY/IOBJICTBOPHTEIbHAS asanTaiys, 6onee 3,50 y.e. - CpbIB Me-
XaHu3MoB ajaantaiuu [1,13].

Craructuueckas 00paboTKa MMoJydeHHbIX AaHHBIX MPOBO-
JIMJIaCh C MOMOIIBIO MaKeTa MpUKIaAHBIX nporpamm SPSS17
(nmuuensust 4a180844250981ae3dae-s/nSPSS17) na IBM PC
Pentium-4. PaccuuTbiBasin CpeHIO apU(pMETHUYESCKYIO Be-
JIMYUHY, CTaHIApPTHYIO OLUPIGKy, OLICHUBAJIN PACXOKIACHUEC
MEXIy CPEeAHHMH (B Clydae HOPMAalIbHOIO pacHpeaeieHHs
nokasatesieit), kpurepuil t CThlofieHTa, yIJIOBOTO peodpaszo-
Bauus Duirepa; Npu 0OTCYTCTBUH HOPMAJIbHOTO pacipesese-
HUS - HelmapameTpuueckuil kpurepuil (Bunkokcona-MaHHa-
YutHn).

Pesyabrarel U uX o0cy:kaenue. V3mepeHue JHMHEHHBIX U
00bEeMHBIX MOKa3aTesieil cepila BBIIBMIO JOCTOBEPHOE yBe-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

JIMYCHUE KOHEYHO-cucToimueckoro pazmepa JIK cepaua ¢ go-
CTOBEPHBIM IHOBBILICHHEM COOTBETCTBYIOILETO 00beMa y JeTeil
obeux rpymni ¢ [IM, uTo cBuieTensCTBYeT 00 00LIeM Al BcexX
HCCIIEAYEMbIX CHUKCHUU COKpaTPITeIleOﬁ (byHKLIl/Il/I MHUOKapia.
Hanuune cTpyKTypHBIX W3MEHEHHI ceplilia CONpPOBOXKAANOCH
JIOCTOBEPHBIM CHIKeHHeM (paxuuu Beiopoca JIK.

Koneuno-nuacronuueckuit pasmep y aereit ¢ HPII noctosep-
HO HE OTJIMYAJICS OT aHAJIOTUYHBIX IApaMeTPOB AETEeH IPyIIIbI
KOHTPOJIsI, OZIHAKO JOCTOBEPHO YBEJIMYUBAJICS y HALIUCHTOB C
MAPC, uT0 CONMpOBOXK/IATIOCH YBEINUYEHHEM MACChl MHOKapaa
JIK (Tabnuua 1).

BbLiBIIEHO [0OCTOBEPHOE YBEIMYEHHE KOHEUHO-CHCTOJINYE-
ckoro pa3mepa IDK y nereit ¢ [IM, npeumMyiiecTBeHHO, B IpyIl-
ne nanueHToB ¢ MAPC. Anamu3 Bennunnbl @Bk moxasan
OTCYTCTBUEC 3HAYMMBIX pasmxmm?[ y HanueHTOB IO Tpynie B
LIEJIOM, OJIHAKO OTMEYasach TEHACHIMSA K €€ CHIKEHHIO y Je-
teit ¢ MAPC (p<0,1) u nocToBepHOE NMOBBIIICHHUE Y NALIUEHTOB
¢ HPIT (p<0,05). Munytusiii oosem kak JOK, tax u ITXK mo-
croBepHO Obu1 BbImIe y manuentoB ¢ HPII (p<0,05), uro mMox-
HO 00BSICHUTE focToBepHBIM noBbimeHrneM YCC y atux nereit
(p<0,001) (Tabmuma 1).

[Ipu nposenenun TIIX npolineHHOE paccTOSHUE IETbMHU C
IIM nocToBepHO HE OTIMYAIOCh OT aHAJOIMYHOTO IOKa3aTels
310poBeIX Jereit (Tabnuua 2). [Ipupoct UCC y mereit u3 rpym-
bl KOHTPOJISt OBbUT Ype3MEpHBIM, 4TO, [0 BCEH BEPOSTHOCTH,
CBSI3aHO C (DU3UOIOTHYCCKON aKTHBAIMCH CHMITATHYCCKOTO OT-
nena BHC. V nauuenros anamorununoro Bospacra ¢ [IM mpu-
poct UCC B 0TBeT Ha Harpy3Ky ObUI 1OCTOBEPHO MEHbIIE, HAU-
Gosiee HU3KOE €ro 3HaueHue orMeueHo y aeteit ¢ HPII.

Ananuz cocrossnusi BHC ¢ nomomnpio unuexkca Kepno Bbi-
SIBUJI OTCYTCTBUE JJOCTOBEPHBIX PA3IMUYMA C TPYIIION KOHTPOJIS.

Tabruya 1. Mopoghynkyuonansusie nokazameinu 1€6020 U NPagoco JHceryOouKkos cepoya y 0emell ¢ NAmoio2ull MUOKapod
HeBOCNANUMENbHO20 XapaKmepa 6 CpasHeHuu ¢ 2pynnoi konmpoas (M=m)

Mokasareu OcHoBHas rpynna, | I noarpynna (MAPC), II moarpynna (HPII), I'pynna xonTpoJs,
n=62 n=30 n=32 n=41
NKPmx, cm/m? 2,76+0,04 2,76+0,06 2,79+0,07 2,77+0,05
NKIOmxk, mi/m? 56,69+1,86 59,53+2,61* 53,75+2,59 55,15+1,53
WKCPx, cm/m? 1,79+0,04* 1,79+0,05* 1,80+0,06* 1,70£0,03
NKCOmx, mia/m? 20,75+1,04** 21,69+1,49** 19,77+1,46** 16,38+0,53
UMMk, r/m? 56,10+1,78 58,40+2,36* 53,73+2,64 53,5+1,30
TMixk, cm 0,64+0,01 0,65+0,01 0,63+0,01 0,63+0,01
TMXII, cm 0,66+0,01 0,67+0,01 0,64+0,01 0,66+0,01
OBk, % 63,90+0,96** 64,59+1,29%* 63,25+1,42%%* 69,69+0,78
NYOumx, Mi/m? 36,13+1,31 38,49+1,80* 33,75+1,83* 38,91+1,30
MOumx, 1/MuH 3,97+0,19 4,31+0,29 3,63+0,22%* 3,90+0,21
UKAPmx, cm/m? 1,23+0,03 1,20+0,03 1,26+0,05 1,24+0,04
NKIOmx, min/m> 8,31+0,45 7,99+0,53 8,62+0,73 7,77+0,38
HKCPk, cm/m? 0,91+0,03* 0,93+0,06** 0,88+0,03 0,87+0,03
UKCOmx, min/m? 3,27+0,21 3,02+0,24 3,52+0,34%* 3,08+0,20
TMmx, cMm 0,39+0,02 0,38+0,02 0,40+0,03 0,40+0,01
OBmxk, % 60,05+1,39 56,83+1,84 63,06+1,95* 60,46+1,63
NYOmx, mit/m 5,01+0,33 4,43+0,30 5,58+0,57* 4,65+0,22
MOmx, 1/MuH 0,73+0,13* 0,67+0,19 0,79+0,18* 0,48+0,03
YCC, yn/mun 83,47+2,31%* 80,00+3,58%* 86,72+2,89%* 73,57£1,72

npumeuanue. ** - p<0,001; * - p<0,05; docmosepHocms paznuuuil 8 CPAGHEHULU C AHATIOSUYHBIMU NOKAZAMENAMU 2PYRNbL KOHMPOIS
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Tabnuya 2. Ioxazamenu 6-murymHoii Xo0b0Obl U 8e2eMAMUBHO20 cmamyca y oemell
€ HeBOCNANUMENbHLIMU 3a00NeBANUAMU CEPOYA 8 CPABHEHUU ¢ 2PYNNOU Konmpons (M+m)

Mokasareu OcHoBHag rpynna, Hoarpynna ¢ MAPC, Hoarpynna ¢ HPII, I'pynna xonrpoJs,
n=62 n=30 n=32 n=41
6MWD, m 507,55+9,78 502,47+13,43 512,23+14,34 519,80+8,84
Ipupoct UCC, % 34,22+3,32%* 37,18+5,52* 31,53+3,91%* 53,01+4,85
Wnpexc Kepno -82,79+2,85 -84,26+3,48 -77,12+3,27 -91,48+3,68
AnantanuoHHbIH 1 ,84:20,04%* 1,94+0,07%* 1,7540,06%* 1,81+0,05
MOTEHINAT, Y.€.

Tabnuya 3. [lokazamenu QyHKYUOHATLHOU HANPANCEHHOCIU CEPOEUHO-COCYOUCTOTU CUCTEMbl Y Oemell
C HeBOCNANUMENbHLIMU 3a00Ne8aAHUAMU CepOYd 6 CPABHEHUU C 2PYNNOL KOHMPOTA 00 U NOciie mecma 6-MuHymHou x00b0et (M=+m)

- IMoarpynna ¢ MAPC, Hoarpynna ¢ HPII, | I'pynna xontpoJs,
OcHoBHas rpynmna, n=62 n=30 =32 n=41
IMoka3aTenu
Ilocae Ilocue Ilocae Iocse
Jlo Tecta Jlo Tecta Jlo Tecta Jlo Tecta
TecTa TecTa TecTa TecTa
Koadpunment 2,01 2,31 1,97 2,27 2,0 2,35 1,78 2,17
BBIHOCJIUBOCTH +0,08* +0,07 +0,15 +0,12 540,08* +0,08 +0,11 +0,13
Miexe PoGuicon 86,26 121,56 90,06 123,18 82,76 120,08 81,39 114,2
AEKC FOOMHCOHA 42,85 +4,32 +4,39% +6,29 +3,63% +5,04 +£3,19 8+4,64
Minexe Asirosepa 0,76 0,97 0,73 0,94 0,80 0,99 0,68 0,88
A P +0,02* +0,02* +0,04 +0,03 +0,03%* +0,03* +0,03 +0,03
Kospuumenr 3430,83 5308,23 3569,83 5441,57 | 3302,96 | 5185556 | 3286.81 | 5016,88
3KOHOMHWYHOCTHU
+152,58 +256,38 +240,72 +447,.32 +193,00 | +£277,64 | £217,78 | +380,38
KPOBOOOPAIIICHUS, €I

npumeuanue: ** - p<0,001; * - p<0,05; npu cpagnenuu ¢ AHANOSUYHLIMU NOKAZAMENSIMU 2PYRNbI KOHMPOJIs

V nereii ¢ [IM nnnexc Kepno nmeen otpunarenbHoe 3HaYEHHE,
YTO CBHJETEIBLCTBYET 00 aKTHBAIMHU MapacUMIIATHYECKOTO OT-
nena BHC B cocrosHum mnokos, T.e. 0 Oosee OIaronpusiTHOM,
aHabOTMYECKOM BapHaHTE C/BUra B PACXOJOBaHUH SHEPIeTH-
YECKHX PE3epPBOB M HKOHOMHOM pexuMe (yHKIIMOHHPOBAHUS
CHCTEM OPraHH3Ma.

W3yuenue ypoBHs apantauuu y netei ¢ IIM noctoBepHo He
OTJINYAJIOCH OT AHAJIOTHYHOTO TTOKa3aTellsl TPYIbl CPAaBHEHHS
(Tabmuua 3).

HccnenoBanne (¢yHKIMOHaIbHOM HampspbkeHHOcTH CCC
I0Ka3aJI0 J10CTOBEpPHOE MOBbIIEHHE Nokasareneil KB no mpo-
Beaenus TIIX y nmereit ¢ IIM (p<0,05), mpenmyIiecTBeHHO, B
rpynne ¢ HPIT (p<0,05). ¥V nereli ¢ apuTMHAMHU YCTaHOBICHO
TakKe JJ0CTOBEPHOE yBENUYeHHe HHIekca PoOuHCOHa 10 Ha-
rpy3ku (p<0,05) (tabmuua 3). Munexc AmiroBepa 10CTOBEPHO
noBelalcs kak 1o nposeaenus TLHIX, Tak u nocne Hero, onHa-
ko Hanbonee oTyeTuBo y nanuentos ¢ HPII (p<0,001).

KOK y mereil ¢ HeBOoCHATUTENbHBIMU 3a00JI€BAHUSIMA MHUO-
Kapjia J0CTOBEPHO HE OTIMYAJICS OT aHAJOTUYHOTO MOKa3aTes
IPYIIIBI KOHTPOJIS, OHAKO OBLI BBIIIIE HOPMATHBHOTO 3HAUEHUS,
YTO yKa3biBaeT Ha moBblmeHue ¢ynkuuonunposanus CCC vy
BCEX HCCIEAYEMBIX TTOAPOCTKOB.

ITpoBesieHHbIE MCCIIEIOBAHUS  CTPYKTYPHO-(YHKIMOHAIb-
HBIX TI0OKa3aresel cepAla U aJanTallMOHHbIX PEAKLUN cepaey-
HO-COCYIUCTOM CHUCTEMBI ITOKAa3aJIM, YTO Y JETeH C MaToJoruei
MHOKap/ia HEBOCIIAUTENLHOTO XapaKTepa MPOHCXOAUT PEMO-
JeTMpOBaHNE CepAlla U M3MEHEHHE PearupoBaHUs CEpAEUHO-
COCYIUCTO CHCTEMBI Ha Harpy3Ky.

Jly11 OCHOBHOH TpyMIBl MAIMEHTOB OBLIO XapaKTEPHO CHU-
JKEHHE COKPATUTENbHOH CHMOCOOHOCTH MHOKapja JIEBOTO Ke-
JIyI04YKa CO CHIDKEHHEM ero (pakuuu BeiOpoca. [Ipu 3tom ot1-
YEeTIMBOE CHIDKEHHE cHcTonndeckoi (yHkimu muoxapaa JDK

© GMN

ormeuanock kak y aereit ¢ MAPC, tak u ¢ HPII. Ha done cuu-
JKeHUSI CWIIBI COKpaleHus y nanuenros ¢ MAPC npoucxoaut
TAKKE PEMOZICIUPOBAHUE JIEBOTO JKETYH0UYKa C yBEIHUYEHHEM
KOHEYHO-THACTOINIECKOro 00beMa 1 MacChl MHOKapa.

I'myOuHy HponeccoB PEeMOIEIUPOBAHUS CEepALld M peansa-
U0 MEXKEITyI0YKOBOTO B3aMMOJEHCTBUSI OTpPa’kaio COCTOS-
HUE MpaBbIX 0T1enoB cepaua [8]. ¥V mereii ¢ IIM BrIABICHO 10-
CTOBEPHOE CHUKEHHE COKPATUTENILHON CIIOCOOHOCTH MHOKap/a
[paBoro JKenyaouka, a y aereit ¢ HPII - yBennuenue ero ¢pyHk-
[IMOHAJIBHOM aKTUBHOCTHU C JIOCTOBEPHBIM yBEIUUYCHHEM (pax-
MU BBIOPOCA, MUHYTHOTO U YIAPHOTO 0OBEMOB.

OnHUM U3 paHHUX NPOSBIEHNH CepeUHON HEJOCTATOYHOCTH
Ha JIOKJIMHUYECKOM 3Tare SIBIISIETCS] CHU)KEHHE TOJIEPaHTHOCTH
OpraHu3Ma K MUHUMAaJIbHBIM (PM3MYECKHM Harpy3kaM U Hampsi-
JKeHHOCTh B AedresnpHocTH CCC ¢ HapylleHHeM ee ajanTaliu-
OHHBIX BO3MOKHOCTEH [11].

B Hacrosimee Bpems Ui M3ydeHHs TOJEPAHTHOCTU Opra-
HM3Ma K (M3UYECKUM Harpys3kam IIHPOKO HCIIOJIB3YeTCs TECT
nrecTuMUHYTHOH Xoap05b! (TLIX). OH Hamen npuMeHeHHe Kak
Y 3I0POBBIX JIHII, TaK M y MAIHEHTOB C Pa3INUHBIMU CEPACUHO-
COCY/IMCTBIMHU 3a00JIEBAHUSIME M XPOHUYECKUMH 3a00/1€BaHUAMU
JpIxatensHol cuctemsl [12,14,15,20,21]. Omucano npumeHeHne
TIIX y pmereif, NEUNBIIMXCS OT OHKOJIOIMYECKHUX 3a00ieBaHMI
[11]. ¥V >Tux OONBHBIX OTMEYaeTCs YMEHBLICHHE MPOWHJICHHOTO
paccTosiHus Ha (JOHE BBIPAXKEHHOW TaXUKapMH U YBEIMUEHUS
npornenta npupocta YCC B oTBET Ha HArpy3Ky. ITO MPOUCXOAUT
BCJICJICTBUE CHIDKCHUS (DYHKIIMOHAIBHOH CIIOCOOHOCTH MMOKap-
JIa y TAlMeHTOB TI0CIIe MEePEHECEHHBIX OHKOJIOTMYECKUX 3a0oIie-
BaHMIL, a y MAIMEHTOB C XPOHUYECKUMHU 3a00/IEBAHUSAMH JIETKHUX
- BCJI/ICTBUE CHIYKEHMSI OKCUTEHAIMK TKaHeH [12].

V nereit ¢ IIM HeBOCIAIUMTENBHOIO reHesa 1o ganusiv THIX
YCTaHOBJICHO TaK)Ke CHIKEHHE TOJIEPAHTHOCTU K (DM3MUCCKOIL
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Harpy3ke. [Ipu stom mpupoct YCC y manueHTOB OCHOBHOM
TPYIIBI ObLT 3HAYMTEILHO MEHbIIE, 0cOOeHHO y aetei ¢ HPII,
B CPaBHEHHHU CO 310POBBIMHU JI€THMHU.

Kax u3BecTHO, OIHOW W3 NEPBBIX B OTBET HAa WU3MEHEHHE
¢yukuun CCC akTUBHpYETCs BEreTaTHBHAsI HEPBHAS CHCTEMA.
[IpocThIM M IIMPOKOZOCTYIHBIM METOJOM HCCIECHOBaHUS CO-
crosinust BHC siBnsiercst unnexc Kenpo, kotopsliii ipu ee paBHO-
Becuu crpemutcs K 0. [Ipn akTHBaIy CUMIIaTHYECKOIO OTAENA
BHC »srtor mnokazarenb nmpuoOpeTaeT MOJOKHUTEIbHOE 3Haue-
HHE W yKa3blBaeT Ha HampspkeHue (yHxuuonuposanus CCC
C PACXONOBAHUEM SHEPreTHYECKUX pe3epBoB opranusma. Ilpu
aKTHBAIIUK MapacuMIarnieckoro otaena, MK npuodperaer ot-
pHLaTeIbHOE 3HAUYCHUE M YKa3bIBaeT Ha Oolsiee OnaronpustHoe
(yHKLIHOHMPOBaHHE CHCTEMBI KpOBOOOpalieHus. B nmureparype
UMEIOTCs IaHHble 00 aHanu3e uHiekca Kenpo y manueHToB c
oproneauyeckoii- u ¢ naronorueit XKKT [16,17].

Ilo pe3ynsraram npoBeAEHHOIO UCCIIEIOBAHKS YCTAaHOBIICHO,
4TO y JIeTeH ¢ maroyiorueil Muokap/a rnpeoodsagaeT aKTHBaLus
napacumnaruieckoro oraena BHC, uro cBugerenscTByer o 00-
Jiee ONaronpuATHOM PAcXOIOBAaHMM SHEPreTHYECKUX 3alacoB
OpraHn3ma U SKOHOMHOM peXuMe (QYHKIMOHUPOBAHHS €ro CH-
cTeM 0Oe3 HampsHKEHHsT MEXaHW3MOB aJalTalld, O YeM CBHUJIE-
TENbCTBYIOT IIOKA3aTeNN aJallTallMOHHOTIO MOTEHIIHAA.

Takum 00pa3oM, y MOAPOCTKOB BCEX HCCICAYEMBIX TPYIII
B COCTOSIHMHU TIOKOSI OTMEYaeTcsi MpeoOiagaHue BIUSHUS I1a-
pacumnaruueckoro orzaena BHC. B orBer Ha MHHUMaIbHYIO
(Gu3MYECKyI0 HArpy3Ky Yy 3IO0POBBIX AETel MPOHUCXOIHUT Upe3-
MmepHbIil npupoct YCC, 4TO MO3BONSAET CyAUTHh 00 aKTHBALUH
cummnarudeckoro otrnena BHC. ¥V noxpoctkos ¢ IIM mpupoct
YUCC nocToBepHO HHMXKE, YTO, 110 BCEH BEPOATHCTH, yKa3bIBAET
Ha BKJIIOYCHHE (YHKIIMOHAIBHOTO pe3epBa OpraHn3Ma B OTBET
Jlayke Ha MUHUMaJIbHYIO (M3NYECKYI0 Harpy3Ky.

C uenbio OLEHKH (YHKLIHOHAIBHOIO pe3epBa OpraHu3Ma H
PacxXoOBaHMs €ro ONEpaTHBHBIX M CTPATErMYECKHUX 3aracos,
KOTOPBIE MOOMITU3UPYIOTCSI HAa ATArax CPOUHOU U JOITOBPEMEH-
HOH a/lanTalyy, UCIIOIb3YIOTCS TaKUEe MOKA3aTeN!, KaK HHIICKC
Aunnrosepa, kK03()UIIMEHT BRIHOCIUBOCTH, HHICKC PoOuHCOHA,
K0d()(PHULIMEHT SKOHOMHYHOCTH KpoBooOpamienus [1]. B Ha-
cTosiliee BpeMs Yalle JaHHbIC IOKAa3aTesId HCIONb3YITC IS
uccienoBanus CCC y ciopTCMEHOB U Y B3pOCIBIX C PA3IHMYHbI-
MM XPOHMYECKUMH 3a00JICBAaHUSAMH, TAKUMH KaK XpPOHHUECKHE
3a00J1eBaHUs JIbIXAaTECIbHOM CHCTEMbl M C KOPOHApHOI maro-
JIOTHEH, a TaKkXkKe y MalUeHTOB MOXKUIOT0 BO3pacTa ¢ OpToIe-
nudeckoi naronorueit [1,5,13]. YV HUX OTMEYEHO MOBBIICHUE
3HAYEHHUH STHX UHICKCOB U KO PUIIMEHTOB, YTO YKa3bIBaCT HA
HanpsbkeHHoctb CCC. Y geredl JaHHBIC MMOKA3aTeNd ONMCAHbI
JIMIIb TPH HATOJIOTUHU 3PEHHUS U XPOHHYECKUX 3a00JIeBaHHSIX
XKKT [9,17].

IIpoBeneHHbIe HAMM UCCIICOBAHUS TOKAa3aJld, YTO y JIeTel ¢
ITM HeBoCHaNMTENBHOTO XapaKTepa IOBbILIeHHE KO PHIHEH-
Ta BBIHOCIMBOCTU B COCTOSIHUU IIOKOSI CBUJETEILCTBYET O 00-
Jiee BBIPQKCHHOM CHIKEHUH (DYHKIIMOHAJIBHBIX BOBMOKHOCTEH
CCC B otBeT Ha (HU3MYECKYIO HArpy3Ky. 3HaUUTEILHOE TTOBbI-
HeHne MHAeKca POOMHCOHA CBUIETENBCTBYET 00 ONTHMAllb-
HOM IOTpPeOJICHUH KHUCIIOpoJa y 3THX jaeTeil. B To ke Bpewms,
HOBBIILICHNE UHJEeKca AuroBepa, ocobenHo B rpymme ¢ HPII,
ABJISIETCS IPOTHOCTUYECKU HEONMaronpyusaTHBIM B IUIaHE BO3HUK-
HOBCHHS Je(UIMTAa KPOBOOOPAIICHHS 32 CYCT MOHMKCHUS CH-
CTOJIMYECKOIO MHJIEKCA, a MoBbIeHNe nmoka3areneid KOK cBu-
JIETENILCTBYET O HEIKOHOMHOM (YHKI[MOHUPOBAHUH CHCTEMBI
KPOBOOOpAIIIEHNSI B COCTOSIHUM TIOKOsI, OCOOCHHO B Ipoliecce
(bu3nYeCcKoil HArpy3KH, TaK KaK €ro ypOBEHb HAXOIHUTCSI B OIIac-
HOM 30HE YTOMJICHUSI.
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Taxum oOpa3oM, y Aereil ¢ marojiorueil Muokapaa HeBoCIa-
JIMTEJILHOTO XapaKTepa OTMeYaeTCsl CyOKIMHUYECKOe CHI)KEHUE
¢ynkunonansHoro coctosHus CCC, koTopoe TpedyeT AnHaMu-
YeCKOro HaOMIOAEHHs U IIPOBEICHUS [IPEBEHTUBHBIX MEPOIIpU-
STHH.

BoiBoabl.

1. V meteit ¢ HeBOCTIAIUTENBLHOM MATONOTHEN MHOKapaa OTMe-
YaeTCsl CHIDKEHHE CHUCTOJIMUECKOH (DYHKIMH O0OMX JKeTymod-
KOB, ofjHako y nanueHtoB ¢ MAPC 3To conpoBokaaeTcs 1uia-
TalKel MOJI0CTH JIEBOTO JKEIyI0uKa U YBEIMICHHEM ero Macchl,
T.€. €0 PEMOJICITMPOBAHHEM.

2. CyOKIIMHNYECKOE CHIDKEHHE a/1allTAllMOHHBIX BO3BMOXKHOCTEH
CEepJICYHO-COCYANCTON CHCTEMbI BBISIBISIETCS B IIpodax ¢ (husm-
YeCKOH Harpy3Koii (TeCT MeCTUMUHYTHON XOAbObI).

3. Jlnst oneHKH QyHKIMOHAIBHBIX PE3ePBOB CHCTEMbI KPOBO-
oOpalieHust B OpraHu3Me JeTeil B 11eJoM, a TaKXKe ero ajar-
TalMOHHBIX BO3MOYKHOCTEH I[eJ1Ieco00pa3HO HCII0Ib30BATh
UHJEKCH AsroBepa, PoOrHCOHA M KO3 (MUIIEHTHI BBIHOCIIH-
BOCTH ¥ 9KOHOMHYHOCTH KPOBOOOPAIIICHHSI.
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SUMMARY

ADAPTIVE CAPABILITIES OF THE CARDIOVASCU-
LAR SYSTEM INADOLESCENTS WITH NON-INFLAM-
MATORY MYOCARDIAL PATHOLOGY, TAKING INTO
ACCOUNT MORPHOFUNCTIONAL INDICATORS OF
THE HEART

Holovko T., Shevchenko N., Bogmat L., Rakovska L.,
Yevdokymova T.

'Kharkiv National University named after V.N. Karazin, Faculty
of Medicine, Department of Pediatrics N2; °SU “Institute for
the Protection of the Health of Children and Adolescents of the
NAMS of Ukraine”, Kharkov, Ukraine

The aim of the study: to study the adaptive capabilities of the
cardiovascular system in children with non-inflammatory myo-
cardial pathologies, taking into account morphofunctional indi-
cators of the right and left ventricles of the heart. Materials and

© GMN

methods: 62 patients with non-inflammatory myocardial pathol-
ogy were examined, 30 of them with minor abnormalities of the
heart, 32 with various rhythm disturbances. The average age of
the subjects was 14.56 = 0.24 years. The morphofunctional state
of the myocardium was assessed by the results of ultrasound
Doppler examination of the heart in the “M” and “B” modes. To
study the tolerance to minimal physical activity and its effect on
the state of the cardiovascular system in children, a six-minute
walk test was performed. To assess the functional tension of the
cardiovascular system before and after six-minute walk test, the
following indices were calculated: Allgauer’s index, endurance
coefficient by the formula of A. Kwaas, Robinson index, coef-
ficient of blood circulation efficiency. To assess the effect of the
autonomic nervous system on the performance of the cardiovas-
cular system, the Kerdo Vegetative Index was determined. At
rest, the index of functional changes of the circulatory system, or
adaptive potential was also determined. As a result of the study,
it was noted that children with non-inflammatory heart diseases
showed a decrease in systolic myocardial function of both ven-
tricles. In patients with minor abnormalities of the heart, this
is accompanied by the formation of dilatation of the left ven-
tricular cavity and an increase in myocardial mass. As a result
of the study, it was noted that in children with non-inflammatory
heart diseases, a decrease in systolic myocardial function of both
ventricles is noted. In patients with MARS, this is accompanied
by myocardial remodeling with dilatation of the left ventricular
cavity and an increase in myocardial mass. Subclinical decline
in functionality is detected in samples with physical activity
(six-minute walk test). At the same time, to assess the func-
tional reserves of the circulatory system and the child’s body
as a whole, as well as its adaptive capabilities, it is advisable to
use the Allgover, Robinson indices, endurance coefficient and
efficiency of blood circulation.

Keywords: adaptive abilities, cardiovascular system, chil-
dren, non-inflammatory heart diseases.

PE3IOME

AJIATITAIIMOHHBIE BO3MOKHOCTH CEPIEYHO-
COCYIMCTOM CUCTEMBI MOJAPOCTKOB C HEBOC-
MAJUTEJbLHOI MMATOJIOTMEM MHOKAPIA C YYE-
TOM MOP®O®YHKIIMOHAJBLHBIX MTOKA3ATEJIEN
CEPILIA

Toaosko T.A., “Illepuenko H.C., 2Bormar JI.®.,
"PakoBckasn JI.A., 'Epioxumosa T.B.

! Xaporosckuil nayuonanshwiti ynusepcumem um. B.H. Kapasu-
Ha, meouyunckuil gaxyromem, xkageopa neouampuu Ne2; *I'V
«Hncmumym oxpamnvl 300posvs demetl u noopocmroe HAMH
Vrpaunvry, Xapvros, Ykpauna

Lenb ncciaenoBaHus - M3yYEHHE aJaNTAL[MOHHBIX BO3MOXK-
HOCTEH CeplieuyHO-COCYUCTON CUCTEMBI y AeTel ¢ maTonoruei
MHOKap/la HEBOCIAIUTEILHOIO Xapakrepa ¢ y4eToM Mopdo-
(YHKIMOHAJIBHBIX MOKa3aTesIel MPaBoro M JIEBOTO XKENYI04YKOB
cepana.

Ob6cnenoBano 62 manMeHTa ¢ MATONOTHeld MHOKapaa He-
BOCHAIUTEILHOIO TeHe3a, 30 U3 HUX ¢ MaJIbIMH aHOMAaJIHSIMU
pasBUTHA cepaua, 32 - ¢ pa3IMYHbBIMU HapyLICHUSMH PUTMA.
Cpennuii Bo3pacT wuccienyemblx cocraBui 14,56+0,24 et
MopdodyHKIOHAIBHOE COCTOSIHHE MHOKapja OLEHHBAIOCH
IO pe3yJbTaTaM yJIbTPa3ByKOBOIO JOIMILIEPOBCKOTO HCCIIE0Ba-
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HUS cepana B «M»- u «B»- pexxumax. J{i1st n3ydeHus TojaepaHT-
HOCTH K MUHHMMAJIbHOM (pr3HUecKoi Harpy3Ke U ee BIMSHUS Ha
COCTOSIHHE CEPICYHO-COCYAUCTON CUCTEMBI y IeTeH MPOBOAMII-
Csl TECT LMISCTUMHHYTHOW XOAbOBI. J{yist oeHKH (pyHKIMOHAIb-
HOH HaNpspKeHHOCTH CEPACYHO-COCYAUCTON CUCTEMBI 10 U TO-
cJie TeCTa MECTUMHHYTHOW XOIbOBI PACCUNTHIBAIUCH: MHICKC
Aunnrosepa, K03()UIIMEHT BHIHOCINBOCTH, HHICKC PoOuHCOHA,
KO3 PUIIUCHT SKOHOMHUIHOCTH KpOBOOOparieHus. JIJsi OleHKH
BJIMSIHUSL BErE€TaTUBHOM HEPBHOW CHCTEMBI Ha IOKa3aTeNu Je-
ATEIIBHOCTH CEPACYHO-COCYAUCTON CUCTEMbI OIPEAEIISIN Bere-
TaTUBHBIN HHAEKC Kepro. B cocTosHMM MOKOsI onpeaesics UH-
JieKe GyHKIMOHAIBHBIX U3MEHEHHH CUCTEMBI KPOBOOOPAILICHUSI
WIN aJalTallOHHBIN NoTeHIual. B pesyibrare nccienoBaHus

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

BBIBJICHO, YTO Y JleTei’I C HEBOCIAJIUTEILHBIMHU 3a00JIEBAHUSIMU
ceplila OTMEYaeTCs CHU)KCHUE CHCTOIMYECKOH (QYHKIUH MHO-
Kapa 000MX JKEIyIO0YKOB. Y MAaIEHTOB ¢ MaJbIMU aHOMAJIHA-
MM Pa3BUTHUS CEPJLA 3TO CONPOBOKIACTCS PEMOICIUPOBAHUEM
MHOKapJa C AWIATAlMeH II0JIO0CTH JIEBOTO JKEIylo4Ka U yBe-
audeHueM ero mMacchl. CyOKIMHMYECKOe CHIDKEHHE (YyHKIIHO-
HaJIbHBIX BO3MO)KHOCTEIl BBISBIISIETCSI B MIPO0ax ¢ (pU3MUECKOi
Harpy3Koif (TecT MecTUMUHYTHOM X0ab0bI). {i1st oreHKH (yHK-
LIMOHAJIBHBIX PE3EPBOB CHCTEMbI KPOBOOOPALICHUS U OpraHU3-
Ma JIeTeil B [IeJIOM, a TaKKe ero a/lanTaldoOHHbIX BO3ZMOXKHOCTEH
1es1eco00pa3Ho HCIIOJIb30BaTh MHACKCH AuiroBepa, PoOuHCO-
Ha U KO3(1)(1)I/ILII/IGHTI>I BBIHOCJIMBOCTU U DKOHOMHUYHOCTU KPOBO-
obparieHus.
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JEYEHUE CEKPETOPHOI'O CPEJHEI'O OTUTA Y JIETEW B 3ABUCUMOCTH
OT CTAJIMM MMPOIIECCA W ®OHOBBIX IMMATOJIOTUYECKHUX COCTOSHUAN

'Kyaukosa E.A., 2ToaoBko H.A., 'Yymakosa A.B., *[lanyenxo T.FO.

! Xapvrosckas akademusi HOCIeOUNIOMHO20 00PA308AHUS,
2Xapwrosckuil nayuonaivnwiil ynusepcumem um. B.H. Kapasuna, Ykpauna

B nerckoil 0TONapuHIOIOTUM CEKPETOPHBIM CPEAHHUN OTUT
(CCO) mo ceii neHpb ABISIETCS OAHOW M3 Hanbosee aKTyalbHBIX
npobieM. HecMoTpst Ha pa3nuuHbIe MOAXOABI K JIEUEHHUIO 3TOTO
3a0071€BaHNsI 1 MHOTOUHCIICHHBIE HCCIEIOBAHNS, B TIOCTICAHUE
TOJbI HAMETUJIAaCh aOCOIIOTHO YeTKas TEHJCHIHS K yBEIude-
HUIO yHciia OOJIBHBIX CEPO3HBIM CpetHUM oTUTOM [4,8,10].

YeTaHOBNEHHBIM (DAKTOM SIBIAETCS MOIMA3THONOTHYHOCTD 3a-
OorneBaHNA W 3aBUCUMOCTh KIMHMYECKOW KapTHHBI OT Ipeod-
nagatomero daxropa [6,8,9]. B HacTosiiee Bpemst akTHUBHO AHUC-
KyTUpPYETCsl BOIIPOC O POJIM OCTPOH pECITUPATOPHON BUPYCHOM
napexnun (OPBI), B ToM uncite ee pelauBHBIX (HOpM, KOTOpBIE
nposoipytoT BosuukHOoBeHHEe CCO [4,6,7,11,12]. Csa3p 3a00me-
BaHMS C TePIeC-BUPYCHBIMHI HHMEKIMSIMH, B TOM YHCIIE C BUPYCOM
OnmrreiiH-bapp (BOB), nadumpoBanie KOTOPHIM Yarie mporucxo-
JIAT B ICTCKOM BO3pAcTe, HE BBI3bIBACT COMHeHHH [1-3,5,9].

BoAbIMHCTBO aBTOPOB Pa3IHYaloT 4 CTaANH CEPO3HOTO CPE-
Hero ortura [4,8,14]:

I - xarapanbHas ctaaus, NpU KOTOPOH M3MEHEHMS B IIOJIOCTU
CPEeHETO0 yXa MHHHMANbHbBIE, HCIOIb3YEeTCsI KOHCEPBATUBHOE
JIeYeHHe: CaHalUs HOCAa W HOCOIVIOTKH, MPOAYBKA CIyXOBBIX
Tpy6 o [onuTtiepy nnm kareTepu3anust INMOTOYHOTO OTBEPCTHS
CITyXOBBIX TPYO y AeTeil cTapiiero Bo3pacra, (pu3nonporeaypbt
(aHAaypanbHBINA 3MeKTpodope3 WM SHAAYpaTIbHbIH GoHODOpE3
¢ munazoit, KI win tTumManuaom);

II - skccynaruBHasi, IpU KOTOPOH MOJIOCTH CPEJHETO yXa 3a-
TIONTHEHBl BOCHATHUTEIBHBIM MM ACENTHYECKHM 3KCCYAaTOM,
4yTo oOycnoBnuBaeT Bce mposieienuss CCO. Hapsany c¢ xoHcep-
BaTUBHBIM JIEUCHUEM HCIIOIB3YIOTCSI XUPYPTUIECKHE METOMIbI:
TUMITAaHOITYHKIIUS U aCHOTOMHUS 10 mokaszanwsiM [1,2,3,11,12];

[II - myko3Has cTaaus, FKcCyaaT CTAaHOBUTCS OUYEHb IIJIOTHBIM,
KOHCEpBaTUBHOE JeueHue ManodpdexktusHo. B aToli cTanuu uc-
TONB3YIOTCS XUPYPTHUECKUE METOJbI: THMIAHOMYHKIUS HIIH
MHPHHTOTOMUSI C IIyHTHPOBAaHHEM TUMIIAHANBHOH MOIOCTH
[4,8,9,11,15];

IV - pubposnas (3amo3nanas ctaaus npouecca), pu KOTOPOi
3¢ PEKTUBHO TOJIBKO CrICHI(PUIECKOe XHUPYPTrHUCCKOE JICUCHHE.
DaKTUUECKU — ITO a/IF€3UBHBIN NIPOLIECC B CPETHEM YXE.

CxeMma JIe4eHus1 He BCETAa 3aBHCHUT OT CTaAMU IpoIlecca.
OO6p1yHO, yctanosinenue 1V craguu CCO - 310 mpsimoe 1o-
Ka3aHue K CHenu(pUIecKOMy XHPYyprHYecKOMY JICUEHHIO,
OTHMCAaHHOMY B JIuTeparype. Bce ocTampHbIE CTaAnu ClexyeT
JIEYUTHh KOHCEPBATHBHO, OJHAKO, YACTO JIEUEHHE MPOBOAUT K
peunauBy CCO B cienctBue mpeHeOpexeHHus (akTopaMu,
MPeIpacHoNaraloliMi K €T0 BO3HUKHOBeHHI0. OIHUM u3
HUX sBIseTCs MHQUIUpOBaHME pebEHKa TeprecBHpyCaMH,
npexJe Bcero Bupycom BOB, KOTOpbIil HHOTIA TPOXOAUT HE
B BHJE KJIACCHYECKOTO 3a00ieBaHMs MH()EKIMOHHBIM MOHO-
HYKJIE030M, HE BBIIBUTH KOTOPBI HEBO3MOXHO, U MOITOMY
JETH TIONYy4YaloT CBOEBPEMEHHO CIEHU(UUECKOe JIEeYECHHUE.
[lepBuunoe mHpunuposanue nereit BOb mpoxoaut B Buae
O6ananpHoii OPBU, Bepmbukanus KoTOpod He ymaercs, H
JMarHO3 yCTAHABIMBAETCS 3HAYMTENBHO IO3XKE Jaboparop-
HBIMH MeTonaMmu. Jlokazana TponHocTs BOb k mumdonuram,
B YaCTHOCTH JTUM(OUAHON TKaHU HEOHBIX MUHIAINH U HO-
COTJIOTOYHOM MUHAATHHBI, THIIEPTPODUS U HHPHUIHPOBAHHE
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KOTOPBIX SIBISIIOTCA MPUYMHOM HapymeHHs (QYyHKIHU CITy-
x0Bo# TpyObl. BOb mrpaer ocobyio poibs B (popMHUPOBAHUHU
CCO, Bupyc sBngercss TMM(OTPOIHBIM U MHOTOJICTHEE €TI0
MEPCUCTUPOBAHHUE B OPTaHU3ME, C JOKA3aTENbHON TOUKH 3pe-
HUSI, TTIPUBOANUT K (POPMUPOBAHUIO MMMYHOCYHPECCHH, UTO
JIUKTYyeT HEOOXOAMMOCTH HeTell, MHpUIupoBaHHBIX BDOB,
clelyeT HampaBlIATh K UMMyHoJIory. B crarbe CaBenko 1.B.
n Komaposa E.A. [10] u Tapacesnua T.H. [12] nokazaHno, uto
neru, 6ompable CCO, 0cOOEHHO MH(UIIMPOBAHHIE BUPYCAMHU
repreca,nMeroT OTKIOHEHHSI OT HOPMBI B UMMYHHOM CTaTyce,
YTO HEOOXOIUMO CBOEBPEMEHHO KOPPEKTHPOBaTh. B ciyua-
AX, €CIIU JIeTSIM HE TMPOBOAUTCS KIMCCHYECKOE OaKTEpHOINO-
THYECKOE NCCIIe0BAaHNE HOCOTIIOTKH, MOXET Pa3BUThCSA BOC-
MONMUTENBbHBIN nporecc U peunaus CCO.

BeimenpuBeieHHBIE JaHHBIE CBHETEIBCTBYIOT 00 aKTyallb-
HOCTH U CJIOKHOCTH 1podieMbr CCO, mpu KOTOPOM B NTATOIOTH-
yeckuii mpouecc BoBnekarorces JIOP-oprans! u o0miue cucTeMbl
OpraHu3Ma.

Lens nccnenoBanus - pa3paboTKa WHIMBHUAYATbHOH CXEMBI
nedeHus: AeTel, OONBbHBIX CEKPETOPHBIM CPEIHUM OTUTOM, C
y4eToM HMHOHUIUPOBAHHOCTH BHpYycoM JmmrteiH-bapp, Hamm-
YHs TATOTeHHONH MUKPO(IOPEI B HOCOIIIOTKE U PE3yIbTaTOB HM-
MYHOTPaMMBbI TIEPBOTO YPOBHSL.

Marepuan u Mmetoabl. IIposeneno maboparopHoe 00-
clel0oBaHUE Ha HAJIUYHE CEPOIOTHYECKUX MapkepoB BOB y
68 nerei B Bo3pacte oT 3 10 9 net, (cpenHU BO3pacT 1e-
Tel - 5,4+1,6 1.)., mocTynuBIIKX B AeTcKoe oTaeneHue 30-i
OonpHUIBI I. XapbkoBa B Teuerue 2017-2019 rr. ¢ guarno-
30M - CEKpETOPHBINA cpeaHuil oTuT. Pacnpenenenue no noiy
OBUIO OJMHAKOBBIM. J[MarHO3 yCTaHABIMBAJICA HA OCHOBA-
HUHM OOIIENPUHATOTO KIMHUYECKOTO, OAaKTEPHOIOTHYECKO-
TO, HHCTPYMEHTAJIBHOTO 00CIe0BaHUH, MJAHHBIX OOIIEKIIH-
HUYECKOro 1abopaTopHOro 0oOCIeAOBaHUsA, ayIuOTPaMMBbl U
nMIenaHcoMeTpun. Beem nersaM [uist ceponoruyeckoi aua-
THOCTHKH OcTpoii (ha3sl mHGumpoBanHoctu BOb onpenens-
mu IgM k xancugaomy komiuiekcy (VCA), I1gG k panHemy
antureny (EA) m anepunomy antureny EBNA B criBopoTke
KpPOBH METOAOM HMMyHOpepMeHTHOTro anHanuza (UDA).
Hcmonb30BaHbl THarHOCTUYECKHE TECT-CUCTEMBI «BekTop-
Bect» (HoBocubupck, P®). TectupoBanme oCymeCTBISIIN C
noMoImbio pepMenTHoro ananusaropa Fax 303+ (Anvarmess
Technology inc., USA): onpenemnsiin KOMU4eCTBEHHBIE MTOKa-
3arenu ontuueckoil muorHoctH (OI1) Ha BomHe 492 HM ¢ yue-
TOM TIOKa3aTeNeil KOHTPOIBHBIX 00pa3IoB (TON0KUTEIbHBIH
U oTpuuarenbHelif). K MomoxuTeapbHBIM OTHOCHUIH TPOOBI
KpPOBH OONBHBIX C MMOKA3aTeISIMU, MPEBBIIIAIONIMMH MOKa3a-
Tenb KOHTpods B 1,5 u 6omnee pas (OIl 0,2 ont. miaoTHOCTH).

VY Bcex neredl NPOBOAMIIOCH OIPENENIEHUE I0Ka3aresen
UMyHHOTpambl | ypoBHs B kpoBH. DEHOTHIT OCHOBHBIX CyOIIO-
MyISIUd TAMQOIUTOB ONPEAENANNn B TECTE€ MOBEPXHOCTHOM
UMMYHOQIIIOOPECIEHIINA C HCHONB30BAHUEM MOHOKIIOHAIb-
HBIX aHTUTEN (mpom3BoacTBO «MenbuoCnektp», P®), orHO-
camuxces K kiaacrepam: CD3 +, CD4 +, CD8 +, CD16 +, NK-
KIeTKu-(mpuponusle kuimiepsl) CD19 +. Ompenernsimu Taxoke
nokaszarenu ¢aronnTos3a: % aKTHBHBIX KIETOK M MHKpPOOHOE
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yucno. COCTOSIHUE TYMOPANbHOTO 3BEHa MMMYyHHTETa OLEHH-
BaJIM 10 YPOBHIO COJACPIKAaHUS MMMYHOITIOOYIHHOB Kilacca A,
M, G B ceiBopoTke kpoBH MeTofoM VDA, a Takxke copepxaHue
LUPKYTAPYIOIX UMMYHHBIX KoMmIutekcoB (L{HK), conepxanue
KOMIUIEMEHTA 1 TUM(OLUTOTOKCHYHUX aHTHTEL.

bakTepuronoruyeckoe o0cne 0BaHNHE HOCOTIIOTKH TTPOBOIUITH
YTPOM HaTOIIAK MO KIACCUYECKONH METOIUKE, C BBIIEICHUEM YN~
CTBIX KyJbTyp MUKPOOPTaHU3MOB U UX MIACHTU(DHKAINH.

KonTponsHyto rpynmy coctaBuin 20 IpakTHYECKU 300POBBIX
JieTell B Bo3pacTe OT 3 10 6 JieT, MPOIIEAIIUX 00CIeI0BaHEe B
paiOHHBIX MOTMKINHUKAX [T ONPEeNICHUs] BO3MOXKHOCTH MO-
CEIIEeHHs] AeTCKUX KOJUIEKTUBOB - JIETCKOTO CaJa MM IIKOJIbI.

Jlns 00paboTKM KOJMYECTBEHHBIX MapaMeTPOB HCIOJIb30Ba-
M TPaJUIHOHHBIE METOJbI MapaMeTpuyeckoil craructuku. C
MOMOII[bIO MTAPAMETPUIECKUX METOJOB ONPEJEIAIN OCHOBHbIE
CTAaTUCTUYECKHE XapaKTEePUCTHKH, B YACTHOCTH: CPEAHEE 3Ha-
yenue (M) u ommOKy cpenHero 3HaueHHs (m), JOCTUTHYTHIH
YPOBEHb 3HAYMMOCTH (p), 00BEM aHATU3UPYEMOH Ipynmsl (n).
Kputndeckoe 3HayeHHe YpOBHS 3HAUMMOCTH MPUHUMAIN PaB-
HbIM 0,05 (5%). AHanu3 1 06paboTKa CTaTUCTUYECKUX JaHHBIX
KIMHUYECKUX HCCIEOBAHUN MPOBOAUIN HAa MEPCOHAIBHOM
KOMITBIOTEPE C HCIOJIb30BAHUEM TMaKeTa MPUKIAIHBIX IPO-
rpamm STATUSTICA 6.0 u MS Excel XP.

Pe3ysbrarsl H HX 00cy:kIeHUe. Pe3ynpraTsl Hccien0BaHUH
IIpeAcTaBlIeHbI B Tabnunax 1-5.

Cpenu 68 nereif, GOJIBHBIX CEKPETOPHBIM CPEAHUM OTHTOM,
BbIsIBJICH BBICOKHH nporueHT 11 (16.2%) nnpunuposannsix BOb
B 0CTpoii (pase (BOSHMKHOBEHHE 3a00JICBaHUS OKOJIO MECALa J10
obcnenoBanus) u 20 nereit, nHGUIMPOBaHHBIX paHee. Beero n3
68 nereii 31 (45.6%) - unduimpoBanusl BOB.

BeisiBienne qanueix MapkepoB BOB-undeximu sinsercs no-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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KazaresieM OcTpoi (a3bl 3a00s1eBaHus, IPpOTEKaoIero 6e3 Ma-
HU(ECTHBIX MPHU3HAKOB ¥ MOATBEPKJICHHOIO TOJBKO JAHHBIMH
MMMYHO(EPMEHTHOTO HCCIIeIoBaHMs KpoBH aeteil. Y 20 nereii
00Hapy>KeHbI MapKepbl MTO3IHUX aHTHUTEIN, YTO CBHACTEILCTBYET O
6onee panHeit nadunuposannoctu BOb (cragus pemuccnn). Hu
Y OIIHOTO U3 JeTeil KOHTPOJBbHOM IpyNIIb (310POBbIE AETH) IyMO-
paNbHBIX MapKepoB paHHel uHpuuuposanHoctn BOb He BbIsB-
nexHo, obnapyxenue y 10 nereit IgG EBNA B cbIBOpoTKe KpOBH
SIBJIICTCS IPU3HAKOM HEAKTUBHON CTaAuM (MMMYHHAs IAMSATh).

C 1narHoCTUPOBAHHON OCTpoil (a3oil MHOUIHNPOBAHHOCTH
BOb 11 nereit nmonyunnyu aHTUrepHeTHYECKOE JIeUEHHE Mpera-
paToM aIMKIOBHPOBOIO psijia BalbTpeKcoM. BanbTpekcoH Ha-
3Havazucs B go3e 500 mr 2 pasa B cyTku B Teuenue 10 cyTok.
Jereii, nHpuuupoBaHHbix BDObB, Hanpeisiim K UMMYHOJIOTY,
KOTOPBIH Ha3Ha4ya1 UM UMMYHOIpaMMy KpoBH 1-ro yposHs. Hu
y ogHOro us nerei oOcienoBanHOl rpymnns! (6onsHbIe CCO)
HOpPMaJIbHOH MMMYHOI'PaMMBbI He BbIsBIEHO. B Tabnuue 2 npu-
BEJICHBI JIaHHbIE MUMMYHOIPaMMbI KPOBH 1-ro ypoBHS JeTeid,
6ombHbIX CCO n nuduumposanusix BOB.

VY 6onsmmHcTBa Aereil ¢ CCO, nnpuuupoBanusix BOB,
BBISIBIICHO CHIDKCHHE KJICTOYHOTO 3BeHa MMMYHHTETA: CHHIKE-
Hue cyononymsunii T-numdonuro CD4-kieTok-xennepos
u CD16 - xnerox-NK-kwmiepoB. Cumxenue CD4-kietok-
XEJIIEPOB BEIET K CHI)KCHUIO 3HAYMMOTO [OKA3aTelsl - UM-
MYHO-PETyJIITOPHOTO HHEKCa, KOTOPBIH criocobcTByeT 3a00-
JeBaeMOCTH OaKTepHaJbHBIMH M BUPYCHBIMH HH(EKLHIMHU.
Cumxenne NK-kumtepo (CD16) Taxke CBUAECTEIbCTBYIOT
00 0oci1a0JIeHHOM IPOTHBOBUPYCHOM MMMYHHTETE. Y HETei,
HeuHpUIUpoBaHHBIX BOB, 3T mokasareiau TOXe CHUKCHBI,
OZIHaKO B MeHbLIel crenenu. [Tokazarenn ¢aronurosa cyiie-
CTBEHHO HE U3MCHEHBI.

Tabnuya 1. Pesyrbmambi ceponocuieckux ucciedo8anutl CbleOpomK Kposu no oemexyuu anmumen k BOb-ungexyuu

KosnndectBo gereii ¢ BoisiBieHHbIMH B KpoBu IgM u IgG k
BOb-anTurenam
OO0cIie10BaHHbIC KonuuecTBo Bcero mo3ur. B
IeTu 00cie10BaHHBIX Cero MO3HT.
VCA IgM | EA IgG VCA IeM EBNA IgG PesyJBTaTon pe3ynbTaToB (o0mie
+EA IgG (pannue
nHQUIMPOBAHHEIE)
aHTHUTENIA)
Jetu CCO 68 3 1 20 11 (16.2%)* 31 (45.6%)*
3110pOBBIC ICTH 20 0 0 0 10 0 10 (50%)*
npumeyanus: * - gepossmuocmo paznuyutl p<0,05
Tabnuya 2. Ochosnbie nokazamenu K1emouHo20 umMmyrnumema 6 kposu oemet, 6ononvix CCO
Ioxa3zaresn
o,
KosmmuecTBo iuMpounToB (1aHHbIE BY%0) daronuTosa
O6caenosannsie xeTn B-mum- | NK-knn Hmmyno-pe- | daro- ®daro-
T-o0mme T-xemn. T- cymp. . N
CD3 CD4 CD8 dbouuthl | JIEpHI TyJSITOPHBIA | IUTapHBIA | UTapHOE
CD19 CDl16 HHJIEKC uHaekc, % | guciao
JHern, ¢ CCO, 16.4 171
nHpuuupoBanusie BOb | 51,8+2.4* | 31.0+2.8* | 19,64+2,9 ? ’ 1,58+0.11%* 78+6,2 4.0+£0,04
+1,1* +0,52*
(n=31)
Jerun, c CCO, ne
=+ =+
nHpunupoBannsie BOB | 60.0+3,5%* 35,6430 | 22.7%2.5 17.8 21,4 1,56+0,11* 71+5.9 4.0+0,03
o * ok H% +1,05% +0,45%*
(n=37)
3nopossie fetu (n =20) | 58,9422 44,5422 | 22.4+1.0 |12,2+1,3 |20,0+£0,41 | 1,98+0,06 83+6,3 5.0+0,04

* - geposimuocmo paziuduil 6 cpasrenuu ¢ Hopmoil p<0,05.
** - gepossmnocm paznuduii mexcoy 08yms epynnamu Habnooenus 6oavvix CCO demeti p<0,05
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Tabnuya 3. OcnosHvie noxkasamenu 2yMopanbHO20 UMMYHUMEMA & Cbigopomke Kkposu demel, 6onvivix CCO

IgA, IeG, IsM, UK, Yposenb JInmponutoTokcu-
O6caenoBanble 1eTH YCJIOBHBIE | KOMILJIEMEHTA, YyecKue
r/an r/n r/an
eITMHUIbI MTI/MJT ayToaHTuTesa, %
Heru ¢ CCO, % " % "
ydumposanibe BB (n=31) 3.22+0.1 13.2*%+0.14 | 2.26+0.002 8040.006 61+5 13+0.15
Hetu ¢ CCO,
HenH(puIpoBanusie BOb 2.93+0.06* | 12.5+0.9* 1.68+0.09 70+0.01 58+6 14+0.1%*
(n=37)
3nopoBeie getu (n=20) 1.8+£0.02 18.7+0.16 1.2+0.01 40+0.005 56+4 10+0.08

* - geposmHocme paznunull 6 cpagrenuu ¢ Hopmou p <0,05

Tabnuya 4. Cocmag muxpogropwl causucmou obonrouxu nocoenomru 68 demeti ¢ CCO

KosmyecTBo mrammos (n=169) Crenenb HHGUIHPOBAHHOCTH
Pa3HOBHIHOCTH MHKPOOPIraHU3MOB
abc. yuciIo % KOE/ma
Staph. Aureus 12 7 2x10°+3x107+ 7x108
Staphylococcus epidermidis 5 5.4 3x 103+ 2x107
Staphylococcus saprophyticus 2 1.6 Ix 10%+1x 107
Streptococcus sanguis 2 1.6 1x 10%+1x 107
Streptococcus viridians 5 39 2x 10%+3x 10°
Streptococcus pneumonia 11 12.4 2x 10°+14x110% “+5x 10°
Streptococcus agalactiae 2 1.6 Ix 108+1x10°
Streptococcus pyogenes 13 19.5 2x 10%+ 11 x 107
Enterococcus 1 8.5 1x 10°
Neisseria mucosa 2 1.6 1x 105+1x 107
Micrococcus varians 2 1.6 Ix108+1x10°
Moraxella bovis 3 2.3 Ix 105+1x 106+1x 108
Corinebacterium 3 2.3 1x10%4+2x107
Escherichiacoli 5 3.9 2X10%+3X108
Klebsiella pneumonia 5 39 2x 10™+3x 108
Proteus mirabilis 1 0.8 1x108
Candida albicans 5 3.6 5x108
H. influenza 13 19.1 2x 10°+9x 10™+2x 10°
Accoumanun: Candida ¢ np. 6akrepusiMu 23 13.6 16x 10%+7x 10°
HWroro 169 100 12x10°+21x10%44x10™ 37x10° +48x 10°

B rymopansrOM 3BeHe mMmyHuTeTa y O0mbHBIX CCO BBI-
sBreH aucOananc ypoBHs IgA, IgG u IgM. V nerelt, undu-
nupoBaHHbIX BODB, moBeimenHsie ypoBHu IgA u IgM Ha done
TIOHIDKEHHOTO ypoBHS IgG ABNAIOTCS MOKA3aTeNsIMH OCTPOTO
BOCIIAJICHUS] C BOBJICUCHUEM B TPOIECC CIM3HUCTON 0OOIOUKH,
B YaCTHOCTH HocomtoTkH. OOparaeT BHUMaHNE TOBBIIICHHBIH
YpOBEHb JMM(OIUTOTOKCHIHHUX ayTOAHTHTEN, YTO TaK e He
CIOCOOCTBYeT HOPMANM3allul IMMYHHOTO cTaryca. Takum 00-
pa3oM, Bce JIeTH, OOJBHBIC CEKPEeTOPHBIM CEPO3HBIM OTHUTOM,
nHpHIIpoBaHHble BOB, nMenu oTkI0HEHUS 1-r0 ypOBHS B M-
MYHHOM CTaTyce.

baxmepuonozuyeckoe ucciedosanue Hoco2nomru y 601bHbIX
CCO. Nzy4aemsblii MaTepual BEICEHBAIN Ha TBEP/BIC U KHUIKHE
MIUTATeNIbHBIE CPEebl C MOCIEIYIOIIM BEIJETICHHEM H30ISTOB
1 WX MHKPOCKOTIMYECKOH, OMOXIMMHUECKON M CepPOIOTHIECKOH
naeHTHUKanued. MaeHTnuKanus MHUKPOOPTAaHH3MOB OCY-
MIECTBILIIACH MO KiIacCU(pUKAaMOHHBIM cxeMaM Bergy.

TIpoananm3upoBaHbl pe3ybTaThl MUKPOOHOIOTHUSCKHUX HC-
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CIIeIoBaHU# cM3nCTOi HocornoTku 68 nmereit ¢ CCO, y KoTo-
PBIX CO CIU3KUCTOM BbIcestIn 119 mTaMMOB MHKPOOPTaHM3MOB.
Pesysbrarhl Ipe/cTaBieHsl B Ta0ue 4.

Y ngereit, OompHeiIx CCO, mpeobmamamm Streptococcus
pyogenes - 13 (19.1%) cayuaes, H.influenza - 13 (19.1%),
Streptococcus  pneumonia - 11 (16.2%) mramMMoB, W
Staplylooccus aureus— 12 (17.6%) mTaMMoB.

B cTpyKType MHUKPOOHOTrO meif3axa HOCOIIOTKH BBISBICHBI
pa3IuyYHbIC BUMIBI CTADHIOKOKKOB - 19 mrammoB, Enterococcus
- 1, rpaMoTpHIIaTENBHBIE TTANIOYKH - |, accornaus rpuboB posa
Candida albicans ¢ npyrumu Oaxrepusimu - 23 (19.3%) mram-
Ma. OOparaer Ha ceOsi BEUMaHHUE BBICOKAsS CTETIEHb MUKPOOHOH
o6cemenenHoctH (107-10°KOE) y 76% GonbHBIX.

B COOTBETCTBHM C BBIJCICHHBIMH BEIYIIUMH (DOHOBBIMH
nporeccamu (MHQHUIUpoBaHHOCT, BObB, GakreproHOCHTENB-
CTBO B HOCOIVIOTKE TTATONCHHBIX IITAMMOB CTPENITOKOKKOB, ETH
HenHOupoBanHble BOB ¢ BBIpaXeHHBIMH OTKJIOHCHUSMH
B UMMYHOIPaMMe KpPOBH), KOTOpPbIE, 110 BCEW BEPOSTHOCTHU, U
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SBJISIFOTCS] IPUYMHON BO3HUKHOBEHUs miu peruausa CCO, Mbl
pasaenuiu Ha 3 TPYIIbL:

I rpymma (n=31) - 6oneubie CCO, nndumpoBannsie BOb:
10 mereii ¢ I cragueii CCO, 20 gereit — co II cragueii CCO, 1
pedenok - ¢ 11 cragueit CCO;

II rpynma (n=24) - HOCUTEJIN MaTOTeHHBIX CTPEHTOKOKKOB: 8
nereii ¢ I cragueit CCO, 14 nereii — co 11 cragueii CCO, 2 neteit
- ¢ Il crapueit CCO;

I rpymnma — 13 nerei ¢ HEBBIABICHHBIMU IPUYMHAMU CHUDKE-
HUSl UMMYyHHTeTa, yacTo Ooneromue OPBU u CCO.

Ilo Tumy cHuxeHus ciyxa B KakAoil rpymie yCTaHOBICHO
IIPUMEPHO OIMHAKOBbIE COOTHOILEHMS CTEIEHU TYTOyXOCTH
craguit CCO.

B I rpynne getu nonydanu obmenpunsrtoe mpu CCO neue-
HHE U crenuduyeckoe aHTUrepreTnieckoe (00yCIOBICHHOE
nHdunmpoanHocteio BOB (cxema mpuMeHHMs1 ero omucaHa
Boime). [lo mokasaHusiM MpoBOUIM aJ€HOTOMHUIO I10J] KOHTPO-
JieM sH0ckonuy. OTHOBPEMEHHO MTPOBOANIACH TUMIIAHOYHK-
st 0apabaHHBIX MEPEMOHOK ¢ MU depeHIanueit cepo3Hoi u
myko3Hoit craguit CCO. Hdetam c¢ III cragueit CCO cpazy xe
CTaBWIIM LIYHT B OapabanHylo mepenonky (1 - I knuHn4eckoi
rpymnnsl, 2 getsam - Il rpynnet u 8 - 11l kauMHUYecKol rpynmsl,
y KOTOPBIX OTMEYAIUCh PELUIUBBI, HECMOTPSI Ha MOJIHBINA Kypc
koHcepBaruBHoro jeueHuss CCO). [TpumeHsucsy TedIoHOBbIe
mryHTel GupMbl «Miracel». OcCyIecTBISUINCE, CaHUPYIOIIUE
HOCOITIOTKY MEpONpPHATHS (MHHTAISIHS C Pa3IHYHBIMH Me-
JIUKaAMEHTO3HBIMH IIpernapaTaMy, COCYJOCYXKHMBAIOIINE, KOM-
OMHHMPOBAaHHBIE Mpernaparsl B KaIUIX, CIpPEsiX, MPOMBIBAHHUE
HOCOIJIOTKM MOPCKOH Bosiol («XbrOMep») WM NPOMBIBAHHE
HOCOITIOTKH METO/IOM IepeMelnieHus mo I1pory).

Ilocne cananuu HOCOINIOTKM BCEM JETSAM HMPOBOIMWINCH Me-
PONPHATHS IO YITYYIISHUIO TPOXOAUMOCTH CIyXOBOW TpPYOBI
- mpoayBanue yiueit no [omuruepy, no TolinOu. B ciayuasx He-
3¢ }eKTHBHOCTH BhIIIEYKa3aHHBIX Mep, IPOBOUIACH KAaTETEPH-
3alMsl IOTOYHOTO OTBEPCTHS CIyXOBOM TPYOBI C ee MpoyBa-
HUEM U BBEJICHUEM CYCIIEH3UHU 'MIPOKOPTU30HA B cMecu ¢ 1%
JTMOKCU/IMHOM, peke (pU3noTepaneBTHuecKoe JIeHeHHe.

Jetam I rpynmel, y KOTOPBIX B HOCOIJIOTKE BBICEBAIUCH
pa3inyHble MAaTOTeHHbIE MUKPOOPraHMW3Mbl, Ha3HA4ajICs aHTU-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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OuOTHK IiedamoKe B BO3pacTHOM qo3upoBke: 100 mr 2 pasza B
neHb, 10 gueil. C nenbio NpeaynpekICHUS BO3HHUKHOBEHUS
JIcOaKTepro3a KHIICUHHKA, TapauIebHO Ha3HAYaIH IPOTUBO-
rpuOKkoBbIi npenapar Huctatul (250 thic EJI 4 pa3a B neHs) u
npobuoruk Ouorast 10 gHel. MecTHO MPOM3BOANIACH CaHALHS
HOCOIJIOTKH I10 OOBIYHOM CXeMe M dHIaypasbHO — pooHO(Ope3
¢ ummyHoMonynsaTopoM tumanuHoM Nel(O. Co Bropoil Henenu
JIETH TOJTy4yal MMMYHHBIH Ipemnapar OpOHX0-BaKcOM, Mpes-
CTaBISIIONIMH OaKTepHasbHBII JIN3aT MHUKPOOPTraHU3MOB, Hau-
0oJiee 4acTO BBICEBAGMBIX U3 HOCOINIOTKH. JlaHHBIN mpenapar
npumeHsica 1 pa3 B zneHb, B TedeHue 10 nqHel, 3aTeM mocie
nepepsisa 20 qHel HazHavasIcsa BTopoil 10-1HeBHBIN Kypc 1 aHa-
JIOTUYHO - TpeTuil 10-1HEeBHBIN Kypc.

I rpynmna - getu ¢ CCO , Henuduumposanusie BOb, y ko-
TOPBIX B HOCOIVIOTKE HE BBISBJICHA MATOTCHHAs MHUKPOQIIOpa,
OHAKO MMEKOIIUE OTKJIIOHCHHS B UMMYHHOM CTAaTyCe HEYyCTa-
HOBJICHHOTO reHe3a. [JoMHMO MECTHOTO JIeUeHHUsI HOCOITIOTKH,
AHAJIOTUYHOI'O IIEPBBIM JIBYM I'pyIlliaM, BCEM JACTAM ITOU rpyn-
bl TIPOU3BEACHA THUMIIAHOIYHKIUA 6apa6aHH1>1x TMEPEIIOHOK
(c 3aMHTEpEeCOBAaHHOM CTOPOHBI) C INPOMBIBAHHEM CYCIICH3UEH
THIPOKOPTU30HA B CMECH C JUOKCUIMHOM. B obuiee neuenue
BKJIIOUaJIM BHYTPUMBIIICYHBIC WHBEKINW THMaJIMHA (npena—
par, mosydaeMblif U3 BHJIOYKOBOM eJe3bl KPYIHOIO pOraTtoro
CKOTa, XOpoIIo anpobupoBanHblil y nereit) NelO. Otu netu co
BTOpOﬁ HEJCJIN JICUCHUS TAKXKE [10J1yHaIn HMMyHHbIﬁ npenapar
Bbponxo-BakcoM 1o BbleonucanHoi cxeme. MecTHoe jedeHne
- sHAaypanbHo GoHooHodope3 Takke ¢ TUMamHOM Ne§8-10.

Jns cpaBHeHMst d(QQEKTHBHOCTH JICUCHMSI Pa3HBIX TPYIII
00JIbHBIX U30paHbl «KOpHEBBIe» mokasarenn: COD, UPU, NK-
kuiepsl, (CD16 (%), IgA, nanuuue penuausoB CCO B TeueHue
HaOJIF0IaeMOTO TIePHO/IA.

Takum obpasom, aetu, 6ombHbIe CCO, UMCIOT Pa3IHYHBIC
Beyliue (akTopbl MAaTOr€HOB, KOTOPbHIE CIOCOOCTBYIOT BO3-
HUKHOBeHUIO min paszutuio peunausa CCO. Iloatomy nereit
¢ CCO neobxoauMmo Gosee yryoiaeHHO oOcieoBarh Ha HHPH-
poBaHHocTh BOB, Gakrepronornueckoe MCCiIeoBaHHe HO-
COIJIOTKH, TaK Kak MaToreHHas (opa MoAIepiKUBaeT SIBJICHHS
snubapunruta u npoouupyet BozunkHoBenue CCO. bosbioe
3Ha4YCHUE UMEIOT OTKJIIOHCHUS B MMMYHHOM CTaTryCce ﬂeTeﬁ, oT-

Tabnuya 5. JJunamuka noxazameneti éocnanumenvho2o npoyecca y demeti ¢ CCO cnycms 6 mecsyes nociie Hauana i1eyenus

I ¢ CCO II rpynna - geru ¢ CCO, III rpynna — getu ¢ CCO, ¢ 310poBbIe
rpyfua - aeru BSB, HeuHuuuposanunie BOb He BbIABJICHHON NPUYUHOM JeTH
“H(pnu“(p(f;ll;ue (HOCUTEJH CTPENTOKOKKOB) CHHMKEeHUS] HMMYHHTETa n=20
IMoxa3aresn n (n=24) (n=13)
st noc.Jie Jlo Mocae Ho ITocae
10 etent JleyeHust JleyeHust Jleyenust JieyeHust Jleyenust
Permnuset 10.2+0.1 1.0 (3.3%)** 10.0+0.1 2 (8.3)** 10+0.2 1 (7.7%)** -
C(3)9 2442% 10+0.3%* 21+0.8%* 15+0.1%* 18+0.12* 8+0.2% ** 10=0.04
+
41441 1,58+0.11%* 1.9+0.12%%* 1,56+0,11%* 1.76+£0.22%** | 1.35+0.2%* 1.55+£0.21%* ** 1,86+0,06
IgA 3.22+0.1% 1.93£0.06* ** 1.940.001 1.7+0.02 3.0240.1%* 1.740.1%%* 1.8+0.02
Nggﬁ;?;‘;“ 17,120,52%% | 20.4£03%* | 21,4£0,45 22.1£0.6 | 15,120,52% | 19.2£1.07%* | 20.0,0+0,41
(V]
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* - gepoAmHocmy paznuyull 8 cpaguenuu ¢ Hopmoti p<0,05;

** - geposmuocmy pasnuyuli nokazamenei 00 u nocie aevenus, p<0,05
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KJIOHEHHUSI UMEIOT Pa3IMyHOe MPOUCXOokKAeHHe. B Takux ciy-
qgasax HeO6XO}1HMa KOHCYJIbTallUsl UMMYHOJIOI'a U Ha3HAYCHUEC
uMMyHHOHU Teparmu. Hauboree a¢dexTrBHO HcTonbp30BaHne 00-
1Ie UIMMyHOTepanuu (TUMalIuH, OPOHXO0-BaKCOM) B COUETAHUH C
MECTHBIM HUCII0JIb30BaAHUEM TOI'O K€ THMAaJIMHA B BUJIC SHJAypaJlb-
Horo (hoHoope3a, KOTOpBIi codeTaeT JieueOHbIH AQPEKT ymbTpa-
3BYKa C ICHCTBUEM JIEKapCTBEHHOTO BemecTsa [13] .

KomOuHMpoBaHHOE HCIIOJIB30BAHUE UMMYHOMOYIATOPA, KO-
TOPBIH CTUMYIHPYET KJIETOUHOE 3BEHO MMMYHHUTETA (TUMAJIMH)
U MYKO3aJIbHbIX BaKIMH 4Y€pE3 leyXHe)leHbelﬁ IIPOMEKKYTOK
obecrieqrBaeT MOJOKHTENIBHBIN 3QGEKT U OTCYTCTBHE PELIUIU-
BoB CCO, uTo moxarBepkaaeTcs J1adOpaTOPHBIMU MOKA3aTelsi-
mu. B o61eii rpynne addexruBHOCTS JeueHus cocrtaBmia 94%
(64 nmeteit u3 68, KOTOpbIC OBUTH MO HAOIIOACHUECM, HE HUMEITH
peumausoB CCO B TeueHue 3 MecsLEB).

Hopmasn3aryst HapyIieH!i B MMMYHHOM CTaTyce HaOIonaach
crycts 6 MeCsILeB MOoc/Ie OKOHYaHHs Kypca MMMYHOIIPO(UIAKTH-
KH, YTO CBUACTEIILCTBYET B I10JIB3Y KOM6HHHpOBaHHOFO IIPUMEHE-
HMSL IMMYHOMOJYJIMPYIOIINX IpenaparoB y aereit, oonpHbix CCO.
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SUMMARY

TREATMENT OF SECRETORY OTITIS MEDIA IN
CHILDREN, DEPENDING ON THE STAGE OF THE
PROCESS AND ON THE BACKGROUND OF THE PATH-
OLOGICAL CONDITIONS

Kulikova E., Golovko N., Chumakova A., Panchenko T.

Kharkiv National Medical Academy of Postgraduate Education;
Kharkiv National University named after V.N. Karazin, Ukraine

The purpose of the work is to develop individual treatment
regimens for children with secretory otitis media (SOM) de-
pending on the results of an in-depth examination of them, in
particular, the identification of Epstein-Barr virus (EBV), the
presence of pathogenic microfiora in the nasopharynx and the
results of a level 1 immunogram.

Laboratory examination for the presence of serological mark-
ers: IgM to the capsid complex (VCA), IgG to the early antigen
(EA) and the nuclear antigen EBNA in the blood serum by en-
zyme-linked immunosorbent assay (ELISA). 68 children were
exposed, children’s department of the 30th hospital. Kharkiv
during 2017-2019 with a diagnosis of secretory otitis media. The
same children underwent a classic bacteriological study of the
nasopharynx and level 1 immunogram.

Among 68 children with secretory otitis media, a high per-
centage (16.2%) of infected patients with acute EBV in the
acute phase and 20 children previously infected were detected.
In total, out of 68 children, 31 (45.6%). In most SOM infected
children with EBV, a decrease in the cellular component of im-
munity was revealed: a decrease in the subpopulations of T-lym-
phocytes from CD4 helper cells and CD16 from NK killer cells.
Streptococcus pyogenes-13 (19.1%) cases prevailed in the na-
sopharynx in children with SOM, 2nd in frequency. H.influenza
was detected in 13 cases (19.1%), Streptococcus pneumonia, the
third strain, 11 strain (16.2%), and the fourth, Staplylooccus au-
reus, 12 strains (17.6%) were seeded 3rd in frequency.

The lowest levels of immunograms were found in children in-
fected with EBV. Immunocorrection, require and carriers of strep-
tococci (other drugs). Therefore, the examined children, divided
into 3 groups, received various immunomodulating agents: thyma-
lin and Broncho-Vaxom (bacterial lysate), and in some cases we
combined topical administration of thymalin with endaural phono-
phoresis followed by treatment with Broncho-Vaxom. It was these
children who had the least number of relapses SOM of against the
background of the best indicators of immunity

Keywords: secretory otitis media with effusion in children,
Epstein-Barr virus (EBV), level 1 immunogram, treatment.
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PE3IOME

JIEHEHUE CEKPETOPHOI'O CPEJHEI'O OTHUTA Y
JETEA B 3ABUCUMOCTHU OT CTAJIMM ITPOIECCA
U ®OHOBBIX MMATOJOI MYECKUX COCTOSTHUI

'Kyaukosa E.A., 2TonioBko H.A., 'Uymaxosa A.B.,
TTanuenxo T.1O.

'Xapvkoeckas —axkademus NOCICOUNTIOMHO20 — 0OPA308AHUSL;
2Xapwrosckuil nayuonanvhwiil yhusepcumem um. B.H. Kapasu-
na, Yepauna

enb uccnenoBanus - pa3paboTka MHIUBUAYATbHONH CXEMbI
JedeHHs JieTel, OOJbHBIX CEKPETOPHBIM CPEJHUM OTHUTOM, C
y4eToM HH(UIMPOBAHHOCTH BUpPycOM OmiuTeiH-bapp, Hanu-
YHsl TATOreHHOH MUKPOQIOPBI B HOCONIIOTKE M PE3YyJIBTaTOB UM-
MYHOTPaMMbI IEPBOTO YPOBHSL.

IIpoBeneno naGoparopHoe oOciieoBaHHE Ha HAJIWYUE Ce-
ponorudeckux MapkepoB BOb y 68 nereit B Bospacte ot 3 10 9
e, (cpenHuit Bo3pact - 5,4+1,6 )., MOCTYNUBIINX B IETCKOE OT-
nenenue 30-i GonpHuk! T. Xapekosa B Teuenue 2017-2019 . ¢
JIMarHo3oM cekperopuslii cpenanuii otut (CCO). Beem mersam it
CepOJIOrNUECKON JUArHOCTHKU OCTPOi (a3bl MHPUIMPOBAHHOCTH
BOb onpenensmu [gM k xancunaomy xomruiekey (VCA), 1gG k
pannemy antureny (EA) u sinepaomy antureny EBNA B cbiBopoT-
K€ KPOBU METOZIOM MMMYyHO(pepMeHTHOTo aHanmu3a (MDA).

Cpenu 68 nereid, 60mbHBIX CCO, BBISBICH BBICOKUI MPOLICHT
(16.2%) unpuumposannbix BOb B octpoit ¢daze u 20 (29,4%)
nieteil, MHPUIMPOBaHHBIX paHee, Bcero 31 (45.6%). ¥V OonbmH-
crBa aereit ¢ CCO, unduuuposanusix BOB, BbISIBICHO CHIDKE-
HHME KJIETOUHOTO 3BEHAa MMMYHUTETA: CHIDKEHHE CyOMOIMyssiuii
T-mumdormro CD4-knetok-xemnepoB u CD16 - xnetok-NK-
kuwiepoB. B Hocomotke y nereid, 6oipHbIX CCO, npeobnananu
Streptococcus pyogenes - 13 (19.1%) ciyuaeB u H.influenza - 13
(19.1%) cayuaes, Streptococcus pneumonia - 11 (16.2%) mwramm,
Staplylooccus aureus— 12 (17.6%) mTamMmoB.

B MMMYyHOKOpPpPEKIMM HYXIaJUCh KaK AETH, MHGUIHUPO-
BaHHble BODB, Tak 1 HOCUTENN cTpenTOKOKKOB. Vcnonbp3oBa-
JIUCh MMMYHOMOJYIUPYIOIINE CPEACTBA - TUMAJIUH U OpOH-
X0-BakcOM (OaKTepHalbHbII JU3aT), @ B HEKOTOPBIX CIydasx
- MECTHO€ BBEJCHHE TUMalliHa dHAAypajbHbIM (oHOOpe-
30M COYETANIOCh C MOCIEAYIOIUM JIEUeHHEM OPOHXO0-BAaKCO-
MoM. Ha ¢one npoBeqeHHOTO JIeYeHUs BBIABICHO HAUMEHb-
mee konnyecTBO penuanBoB CCO Ha (oHe ymydIICHHBIX
10Ka3aTesneil UMMYHUTETA.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()
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MPUMEHEHUE KJIUEHT-IEHTPUPOBAHHOM IICUXOTEPAIIMA B KOMIIJIEKCHOM JIEYEHUA
TMOJPOCTKOB C ICUXOCOMATHYECKHUMHU PACCTPOMCTBAMUA

Macuk O.HU., Hogonsin B.H., Macux H.II.

Bunnuyxuii nayuonanvnviil meouyunckuil ynueepcumem um. H-U. Iupozosa, Ykpauna

Pannsis fuarHoCcTHKA M afieKBaTHAS TePAIHs ICHXOCOMaTHIe-
CKHX pacCTpOICTB sBIAETCS OAHOW U3 MEPBOCTEHNECHHBIX IPO-
OieM coBpeMeHHOH MexniwHbL. HamOonblnee 3HadeHWe JUIs
OOJILHBIX MOJIOZIOTO BO3pAcTa MMEeT MOUCK HOBBIX A(heKxTuB-
HBIX NTAaTOT€HETHYECKUX METOOB IICHXO(apMakoTepareBTuie-
CKOM KOPPEKIINH 1 peabuInTanny, 61arogaps BO3SMOXXHOCTH 00-
Jiee CYIIECTBEHHO M MOJOKUTETHHO BIMSATH Ha Ka9eCTBO JKU3HM,
paboTOCIIOCOOHOCTh MAIMEHTOB M OOJIerdeHne JalbHeHIIero
TEUEHHSs TICUX0COMaTHUECKUX paccTpoicTs [5,15].

dapmaxorepanus TakuX OOJBHBIX HAIpaBIeHa Ha OCHOB-
HBI€ TPYNIIEI CHMIITOMOB-MUIIEHEH: ad)eKTUBHBIE U COMATO-
BereTaTHBHbIC. B KIIMHUUECKOH CTPYKType NMCHXOCOMaTHUe-
CKHX PacCTPOICTB MpeodIafaloT TPEBOKHBIE, ACTCHUIECKHE
U JICNIPECCUBHBIE CUHAPOMBI [4]. B nmedeHnn ncuxocomaru-
YECKUX PAaCCTPOHCTB BCE Hallle HCIIONIB3YIOT «aTUITHYHBIE)
AQHKCHOJINTHKH, KOTOpPBHIE HE BEI3BIBAIOT MHOPEIIAKCaIUH,
MHECTUYECKHUX PACCTPOMCTB U CUHAPOMA 3aBUCUMOCTH, IIPO-
SBJISIE aHKcHouTU4eckoe neiictBue [1]. CepTpanuH MOXKeT
OBITh PEKOMEHJJOBAaH B KaueCTBE TEpalMU ICHXOCOMaTHUe-
CKUX PaccTpoiCTB B MoApocTKoBOM Bo3pacte [9]. [Ipumene-
HUE JTaMOTPHKHHA IIeJIeco00pa3Ho IpU HAIWIHH B KJINHU-
YECKOM KapTHUHE BBIPAXKEHHOI'O PEe3UAYalbHO-OpraHMueCKOro
panukana [11,14].

ITockonmbKy K COBPEMEHHBIM IICHXOTPOIHBIM  (hapMaKoio-
THYECKUM TIperiapaTaM CErOfHS BBIABHUTACTCS PSJ] CEPhE3HBIX
TpeboBaHMil (MUHAMAIbHAs BEIPAKEHHOCTh HEOIArONpUATHBIX
s deKToB, HHU3KAs BEPOSATHOCTH B3aHMOJACHCTBHS C IPYTHMH
MeMKaMEeHTO3HBIMH TIperapataMu U 0e30I1acHOCTh IS MalH-
SHTOB C COITyTCTBYIOIINMH 3a00JI€BaHMSIMH, TIPOCTOTA HCIOJIb-
30BaHMs, MHHUMaJIbHAs yrpo3a oclIoXHeHui) [12], Bce Goib-
1iee 3Ha4eHHUe sl JIeYEHHs] IICUXOCOMAaTHYECKUX PACCTPOUCTB
B KJIMHUKE BHYTPEHHUX OOJIe3Hel MPHoOpeTaloT HeMeJUKaMeH-
TO3HBIE METOABI.

Bwmecre ¢ mncuxodapmakoTepanmeil menecoodpasHo UCIIONb-
30BaTh U ICUXOTEPAIHIO C IEMEHTaMH Icuxokoppekuuu. [lcu-
XOTepamnus IpU 3TOM IOMOTaeT CHU3UTh TPEBOXKHOCTb, OT-
BJI€Yb BHUMAaHHE OT HIIOXOHAPHYECKHUX ONMACEHWH, NMPHIATh
JUYHOCTHBIM CMBICT JedeOHOMy mporeccy [10]; opuentn-
poBaHA HA YCTAHOBJICHHE BBHITECHEHHBIX B OeCCO3HATEIbHOE
BIICUCHHUHN W >KEJIAHWH ¥ BBISIBICHHE CKPBITHIX CBSI3€H MEXIy
NICUXUYECKUMH (9MOLINOHATBHBIMH, JIHIHBIMH) KOH(IUKTA-
MH U COMaTHYECKUMH CHUMIITOMaMH M HX Koppeknuio [8,13].
CooTHOIIEHNE TICHXOTEpanuu U (apMaKoTepanuu Npu MCH-
XOCOMAaTHYECKHX PAacCTPOUCTBAX OMpPEAEISeTCS] PONIbIo OHo-
JIOTHYECKHX, TICHXOJIOTHYECKUX M COIHAIBHEIX (PaKTOPOB B
ux stuonarorenese [10].

Hcxons U3 BBILEH3I0KEHHOIO, LEIbI0 UCCIEIOBAHUS SBU-
JI0CH ompezereHne Hanbosee 3(hPEKTHBHOTO METO/A JICUCHHS,
KOTOPBIII B Kpardailyue CPOKH OOECIIeUUT MOJIOKUTEIbHEIE
C/BUTH B INHAMHKE KIIMHHYECKUX CHHIPOMOB.

Marepuaasl u Metoanl. O6cnenoBansl 90 TOAPOCTKOB
B Bo3pacte 10-18 mer, (34 manbunkoB u 56 IeBOYEK) C JHa-
THOCTHPOBAHHBIMU MCHUXOCOMAaTHYECKUMH pPacCTPONUCTBa-
MH, KOTOPBIE HAXOAMJIHCH HA JICUCHUH B 0OIAaCTHON JNETCKOH
KIMHUYECKOH OONbHHIE M B OOJIACTHOM ICHXO-HEBPOJOTH-
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4eCKOM KIIMHWYECKOH OonpHHIle MMeHH akanx. A.M. IOmen-
ka . Buaanuner. KpurepusMn BKIIOUCHHS B HCCIIEJOBaHHE
SBUJINCh HMH()OPMHUPOBAHHOCTH IIOIPOCTKA C IPOTOKOIOM
HCCJIeJOBaHMs U MUCbMEHHOE COINIACUE €ro U pojuTeseil Ha
ydacTue B HccienoBaHuu. McciaenoBaHus IpOBOJUIKMCH 110
€MHOI cXeMe: BO BpeMs NEPHOAMYECKOr0 MEIUIIMHCKOIO
0CMOTpa JeTeil NpUMEHsUIN KIMHUKO-IICUXONATOI0IrHYeCKUI
METOJl HCCIIe0BaHUs (KIMHUYECKOE HHTEPBBIO) C IENIBIO
BEISIBIICHHUSI OCHOBHBIX, XapaKTePHBIX ISl HCHXOCOMaTHYe-
CKHX pacCTPOHCTB, CHHAPOMOB M H3ydYCHHs OCOOCHHOCTEH
ux TedeHHs. JlMarsHo3 NCHXOCOMAaTUYECKOIO paccTpoilcTBa
ycranaBimBaics cornacHo pyopuku F54 MKB-10, npenna-
3HAUEHHOW I perucTpalyuy MCUXONOIMYECKUX WM I[O0Be-
JeHUeCKHUX (AaKTOPOB KaK OCHOBHOM ITHOJIOTHYECKOW TIpH-
YUHBI COMAaTHYECKHX PAcCCTPOMCTB, KIacCHPUIMPYEMBIX B
npyrux pasgenax MKb-10.

JIJ1s1 IuarHoCTHKY ICUXO0COMAaTUYECKUX PACCTPOMCTB U OIIpe-
neneHus d(Q(EKTUBHOCTH Pa3IHIHBIX METOIOB JIEUCHHS HC-
[0J1b30BaJIU ATONCUXOJIOTUYECKUE METOAUKH: onpocHUK Y.JI.
Crmtoeprepa B Mmogudukarmmu A.Jl. Augpeesoit (STPI - State
Trait Personal Inventory), mxonsHoOIt TpeBokHOCTH b.Oummmnca
1 OTIPOCHHK JeTckol penpeccrn Maria Kovacs (CDI, Children's
Depression Inventory M. Kovacs).

[logpocTku ¢ IMArHOCTUPOBAHHBIMU IICUXOCOMATHYECKUMU
paccTpoiicTBaMu, KOTOPbIE XapaKTepU30BaIUCh HAIMUYUEM pa3-
JIMYHBIX COMAaTHYECKUX CHMIITOMOB — 0OJIb B 00JIACTH XKeTy/IKa,
IPYAHOU KJIETKE M CyCTaBaX; MOTOPHOIO HAIPSDKEHUs, IPOsB-
JSUIach SMHTACTPATBHBIM AUCKOM(POPTOM, THapeel, MeTeopus-
MOM, AW3ypuel, OIbIIKoi 0e3 Harpysku; mepebou B paboTe
cepAla; MapecTe3uu MpU OTCYTCTBHUM COMATHUYECKOH MaToso-
TUM; JEMOHCTPATUBHBIM IIOBEIEHHUEM, Pa3[paKUTEIbHOCTHIO,
CHIDKEHNEM (pU3UUECKON M YMCTBEHHON aKTHBHOCTH, YyBCTBOM
TPEBOTH, OECTIOKOWCTBOM, TPYJHOCTSIMU B COCPEIOTOYEHHOCTH,
TOJIOBHO¥ OOJIBIO M HApYIIEHHEM CHA, M HaXOMJINCh Ha aMOyr1a-
TOPHOM HWJIH CTAIlMOHApHOM JISUEHHH, OBUIN pacrpe/ereHsl Ha
2 rpynmnsl. Mccnenyemble HOMTydalu pa3aMyHyl0 TEparuio co-
[JACHO MIPOTOKOJIAM, IIPU ITOM YYUTHIBAIUM OCHOBHOW JUArHO3,
COMYTCTBYIOIIYIO ITATOJIOTHIO ¥ MHUBU/TyaIbHBIE 0COOCHHOCTH
Ka)KI0To nanuenTa. [Ipy Hannunu cyOmenpeccHBHON CHMITTO-
MAaTUKU WIN JUCTUMHYECKHX PACCTPOUCTB C LEIIbI0 yIy4lICHUS
HacTpOeHHs] (HOPMOTUMHYECKUM JIeHCTBHEM) Ha3HAuajcs Jia-
MOTPH/[KHH.

[MepByro Tpymnmy cocTaBWIM MOAPOCTKH (n=57) B Bo3pacte
14,08+2,23 ner, nonyuaromue HOPMOTHUMUK JTAMOTPUIKUH B
CpeHe-TepareBTHUeCKol 103e 25 MI/CyT M aHTHAENPECCaHT
cepTpaiuH - 25 mr/cyT moapoctkam 12-16 net u 50 Mr/cyTku —
crapue 16 ner. [IponomKUTENbHOCTD CTALIMOHAPHOTO JICUCHUS
cocraBmia 18 queit, amOynaropHoro — 60 gHeH.

IMoxpoctkam Bropo# rpymnmsl (n=33) B Bo3pacte 14,91+2,03
JIeT Ha3Ha4YaJIach KOMOMHUPOBAHHAS TEPAIUs JIAMOTPUIKHHOM
U CepTPaInHOM B COYETaHUHU ¢ Icuxorepanueil. M3 ncuxorepa-
HNEBTUYECKUX METOJOB HCIOIb30BAIN KIUEHT-LCHTPUPOBAH-
Hylo Teparmio (person-centered therapy — 4enoBek-IeHTpHpPO-
BaHHas Teparusl) - OAHY U3 BUIOB COBPEMEHHO! MCHXOTEpaInHy,
OCHOBaHHYIO Ha OAMIIATHH, KOHIPYIHTHOCTH, O€3yCIOBHOTO
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OpuHATUA [7]. DTOT NCUXOTEPaleBTUUCCKUM IMOAXOJ CTaBUT
HalMeHTa B LIEHTP B3aMMOJCIHCTBHS C ICHXOTEPANEBTOM, YTO
MO3BOJISICT MOAPOCTKY JIerde pazodparbcsi CO CBOUMH TPYIHO-
ctamu. Llenp KoppeKkuun, KoTopasi MPOBOAUTCS B paMKax KIIU-
CHT-LIEHTPUPOBAHHON IICHXOTEPANIMN COCTOMT BOBCE HE B TOM,
9TOOBI H3MEHUTB MOIPOCTKA, @ B TOM, YTOOBI IIOMOYb yTBEPAUTH
cBoe S, 4yBCTBO COOCTBEHHOTO IIeHHOCTH. B pabote ¢ nerbmu
OCHOBHOI1 ()OpMOii Tepanuu sBIsieTCs Urpa, cBoeobpasHas che-
pa, B KOTOPOI IPOUCXOANT HaJa)KMBaHUE OTHOLICHHH JEeTei C
OKPY’KarOIIUM MHPOM U JIIOIbMU.

Bpau emMoHCTpHpYeT HeM3MEHHOE U 6€3yCIIOBHOE NPHUHSTHE
MalUeHTa, ero YCTaHOBOK, IIEHHOCTEH, BBIPAKAeT IOCTOSH-
HYIO M MICKPEHHIOIO BEepy B HEro u ero crocobHoctu. OneHky
PE3yIBTATOB PA3IMYHON JIe4eOHON TAKTUKU TPOBOMMIN Ha 18
n 60 nHu Tepanuu. JleueHne He BHI3BIBAJIO HUKAKUX MTOOOYHBIX
2¢deKxToB, NPUBBIKAHUS U CHHIPOMA OTMeHbL. [loapocTku mpo-
XOZIMJIU CTAIlMOHApHOE JiedeHne 6e3 OTpbIBa OT 00y4eHHs1: 6a30-
BBIC IIPEJIMETBHI 110 IPOrpaMMe M3J1arajuch B y4eOHbIX KOMHATAX
oT/IeNIeHUs] OOJIBHULL.

CrarucTHieckylo o0paboTKy MONTyYeHHBIX PE3y/IbTaToB HC-
CJICJIOBAHUS OCYIIECTBISUIN C TIOMOIIBIO KOMITBIOTEPHOM Ipo-
rpaMmel «Statistica 6.1.» (Stat Soft Inc., CILIA).

Pesyabrarel U ux obcyxnenue. B kiuHuueckoll KapTHHE
HOJIPOCTKOB | IPyINITBI BBISIBICHBI CIIEIYIOIINE CHHAPOMBI: KOH-
BEPCUBHO-IUcconUaTuBHbIN y 23 (40,35%) GonbHBIX, Aempec-
cuBHBIN —y 24 (42,11%) n y10 (17,54%) G0IBHBIX — TPEBOXKHO-
(hoOuuecKuii.

B xuinHnveckoii kapruse Il rpynmnsl AMarHoCTUPOBAH: KOH-
BEPCHUBHO-IHCccOnMaTHBHbIN cunapom y 11 (32,33%) Goib-
HBIX, JICIPECCUBHBIN cuHIpoM — Yy 9 (27,27%) nanueHToB u
TpeBokHO-poouueckuit —y 13 (39,39%). JlocToBepHBIX pas-
JIUYUI B KIMHUYECKOH KapTHHE 00EHX TPYII HE BBISBICHO
(p>0,05).

K KOHBEpPCHBHO-IUCCOLMATUBHOMY CHHJIPOMY OTHOCHIIH
CJIEZYIOIINE CUMIITOMBI: OIIYIEHHE «KOMKa» MPH INIOTAaHHUH,
CUCTEPUYECKUH KOMOK», KHEBPOTHYECKHH LIIEM» C JIEMEH-
TaMHU «yCJIOBHOTO JKEJIaHUs», pa3jIM4yHble OOJIEBBIEC OIIyIie-
HUSL - «KAaK HOXX BOTKHYJIN», XKTIydasi 00Jb, «KaK pacKaJeHHbIH
METa».

JlenpeccHBHBIH CHHIPOM XapaKTepH3yeTCs TSDKECThIO B
cepale, B Tele, 3arpyAMHHON 0O0JbI0, BEreTaTHBHBIMU Hapy-
HICHUSIMM C OLIYIICHHUEM BHYTPEHHEH APOXKH, BEreTaTUBHOW
aKTHBaIMeH (cepauedueHue, nepedou B paboTe cepia, 3aTpyi-
HEHHOE JIbIXaHKe), YyBCTBOM JIABJICHUSL, JOKSHUsI, KOICOAHUIMU
addexra B BUE HIUPKATHOTO PUTMA.

TpeBoxxkHO-poOMUYECKHiT CHHIPOM AMArHOCTUPOBAIU IIPH
HaJIMYMU JKJI00 HA HAapyLIEHHE JBIXaHHs, CEPACUHOM JesITelb-
HOCTH, pa3iIM4YHbIC HENPHSATHBIC IPOSIBICHHS, B YaCTHOCTH B
OPIOLIHOM MOJIOCTH, KOTOPBIE CONTPOBOXKIAIIICH TPEBOTOM, CTpa-
XoM. VX oTinyana «KOHIMIHOHAIEHOCTE) — BOSHUKHOBEHHE B
crieu(UUECKON CUTYalHH.

CornacHo ompocHuky TpeBoxknoctd Y.J[. Crmnbeprepa (B
momudukanmu A.Jl. AHZpeeBoi) 10 JieYeHHs YPOBEHb Tpe-
BO)KHOCTH HaxXOJWJICS B TIpeJiesiaX BEICOKOTO 3HA4YEHHs B 00enX
rpynnax HaOmonenus. Camasi BBICOKasl JITYHOCTHAsI TPEBOXK-
HOCTb IIPOSIBIISUIACH B TPYIIE ¢ TpeBOKHO-(podouueckum (21,6
0asut), kouBepcuBHBIM (21 Gaiun) u aenpeccuBHbiM (20,7 6amr)
cuHapoMamy. [Ipu 3TOM, BeIpakKeHHasi TPEBOXKHOCTb, OTPHILIA-
TEJIbHBIC IMOLMOHAIEHBIE IEPEKUBAHUS COUETAINCH C BBICOKOM
[03HABATEJILHOW aKTUBHOCTBIO OIPENE/SUINCh Y IOAPOCTKOB
HPU KOHBEPCHBHOM, TPEBOXKHO-()OOMUIECKOM U JIEIIPECCHBHOM
CHH/IPOMaX U MaCKHPOBAJIN KIMHUYECKHUE MPOSBICHUS 3a00ie-
BaHUSL.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Crycts 18 nHeit mocie nedeHus ToKa3aTeNlu TecTa rnepeMe-
CTUJIMCh Ha CPEIHHUH ypOBEHb TPEBOXXKHOCTH y BCEX MOIPOCT-
KOB. BBICOKHIT ypOBEHb PEaKTHBHON TPEBOXKHOCTU OCTaBAJICS y
36,84% nonpoctros I u 31,5% — Il rpynms! (p>0,05). JInunoct-
Hasi TPEBOXKHOCTb Ha BBICOKOM ypOBHE onpezeisiiacsk y 50,88%
nereit I, u 37,50% — 11 rpynmst, 50,00% nipu KOHBEPCUBHO-IMC-
COLIMATUBHOM cuHApoMme, 25,00% mnpu AenpecCUBHOM CHHIPO-
me, 45,45% npu TpeBoXHO-(HOOHUIECKOM CHHAPOME (pasiinyus
JIOCTOBEPHBI B CPAaBHEHHWHU C JaHHBIMHU 110 JedeHus, p<0,05).
PeakTuBHas mo3HaBaresnbHas aKTUBHOCTH CIycTs 18 qHEH mo-
clie JiedeHHs1 ocTaBanachk camoit Hu3koi y 31,58% manuenrtos
I rpynmnst u 18,75% — 11, mo 50,00% — mpu genpeccuBHOM M
TpeBOXKHO-(hoduueckom curapomax (p<0,05).

Huskue 3HaueHMs TMYHOCTHOM MO3HABATEILHON aKTUBHOCTH
OCTaBAJINCh TAKUMH BO BCEX I'pyINax HccienoBaHus. Boicokuii
YPOBEHBb PEaKTHBHBIX HEraTUBHBIX AMOLMOHAIBHBIX [TePeIKHBa-
Huit onpexnesnsuick B 31,58% 1, 25,00% — 11 rpynmn. KonuuecTso
MOJIPOCTKOB C BBICOKMM YPOBHEM JIMYHOCTHBIX HETaTHBHBIX
9MOLIMOHAJIBHBIX MePeKUBaHUN Ha (oHe Jiedenus B | rpymie He
U3MEHMIIOCh, a Bo II rpymnme — ymMeHbIMA0Ch (pa3znuuus Hemo-
CTOBEpHBI B CPAaBHEHUM C JaHHBIMH 10 JedeHus, p>0,05). Boi-
COKME 3HAUCHHUS] CHTYaTHBHBIX HEraTHBHBIX IMOLMOHAIBHBIX
nepexxuBaHuil orMeueHsl y 50,88% noxpoctro I u 43,75% 11
IPYIIIIBL.

Cnycra 60 nHell ocie KOMIUIEKCHOH Tepanuu Ha0lroanach
nocroBepHast (p<0,05) nuHaMMKa roxaszaresjeil TPEBOKHOCTH.
Bricokuil ypoBeHb pEaKkTHBHOW U JIMYHOCTHOW TPEBOXXKHOCTHU
CHM3WJICS M OTMevascs Toiabko y 38,59% nereit 1, 12,50% iy
II rpynmsl, y 42,86% npu KOHBEPCUBHO-IUCCOLIMATUBHOM CHH-
npome, y 33,33% — npu genpeccuBHOM cuHzapome, y 18,18%
MAIUEHTOB — MPU TPEBOXKHO-(HOOHUECKOM cHHApOME. PeakTns-
Has M JIMYHOCTHAS II03HaBaTelbHAs aKTMBHOCTH IOBBICHIIACH
U OCTaBajach Ha HU3KOM ypoBHeE Toibko y 31,58% marueHToB
I, y 6,25% — 1l rpynn, B 14,29% npu KOHBEPCUBHO-AUCCO-
uuatuBHoM, B 41,67% — nipu nenpeccuBHoM, B 40,91% — nipu
TpeBOXHO-(POOHIECKOM CHHIAPOMAaxX. PeakTHUBHbIC HEraTHBHbBIC
SMOLMOHAJIbHbIEC MEPEKUBAHUS OCTABAIUCh HA BBICOKOM YPOB-
He y 19,29% 1, 12,50% nauuentos II rpymnn, B 64,29% - npu
KOHBEPCUBHO-JCCOLUATUBHOM CHHIPOME.

JInuHOCTHBIC HETaTUBHBIC 3MOLMOHAJIBHBIC NEPEKUBAHUSA
yMeHbIuauch 10 18,75% rtonbko y noapoctkos Il rpynmsl.
IToka3zarenb CUTyaTUBHBIX HETaTHBHBIX IMOLHMOHAJIBHBIX Ie-
peKMBaHUN Ha BHICOKOM ypoBHeE octaBaiics y 47,37% 1mkoib-
HukoB | rpynmnel n tonapko y 12,50% mnanuentos I rpymnmer
(p<0,05).

Kak cnepyer M3 npuBEICHHBIX NaHHBIX, y IaLUEHTOB,
MOJy4YaBIIUX JICUEHUE IICUXOTepanueidl B KoMOMHALUU C
ncuxo(apMaKkoJIOTHIeCKO KOppeKIUel, oTmedanach Io-
JIOXKUTENIbHAs AMHAMUKA MPAKTHUYECKH BCEX OIpelesieMbIX
napameTpoB TpeBoxkHoctu mo mkane Y.JI. CrnunbGeprepa B
moaudukanuu A.Jl. Anapeesoii. [Ipu aToM camast BbICOKas
¢ GeKTUBHOCTh HaOIIOAaNach NPU TPEBOXKHO-(PoOHIECKOM
CHHApPOME, HaUMEHbIIAs — IMPH JCIPECCUBHOM CHHIpOME
(Tabnuua 1).

Hcxons U3 NOTy4eHHBIX JaHHBIX, MOYKHO CIIeIaTh BBIBOJ, YTO
HNpUMEHEeHHe KOMOMHUPOBAHHOM Teparuy B JICYCHUH TICHXOCO-
MaTHYEeCKUX PACCTPOMCTB Y BCEX MOIPOCTKOB CIIOCOOCTBYET
YMEHBILICHHUIO OTPULIATEIIBHBIX AIMOLIMOHAIBHBIX MEPEKUBaHU:
Hanbosee CyIeCTBCHHbIE M3MEHEHMSI HAOIIONANNCh MTPU KOH-
BEPCUBHO-IMCCOLIMATUBHOM CHHIPOME, ITOBBIIIAS I03HABATEIIb-
HYIO aKTHMBHOCTb IIKOJIbHUKOB; HEMHOTM MEHEE BBIPQKECHHYIO
JMHAMUKY HaOJIIO[AIM MPU JIEIPECCUBHOM M TPEBOXKHO-(POOH-
YECKOM CHHIPOMAX.
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AHanu3 LKOJIBHOW TPEBOXKHOCTH Mo TecTy b. ®ununca
YCTaHOBHJI MOBBIIICHHBIH YPOBEHb OOIIEH TPEBOKHOCTH Y
29,82% noapoctkos I rpynmnst u 25,0% - Il rpynnel, y 34,62%
MOJIPOCTKOB ¢ KOHBEPCUBHO-IMCCOLMATUBHBIM, Y 18,19% — ¢
nenpeccuBHbIM Uy 44,44% nun ¢ TpeBOXKHO-(HOOUUIECKHM
cunapomamu. brnaromaps Tomy, uto mMetoauka b. dununca
MO3BOJISIET OLIEHUBATh 8 (AKTOPOB LIKOJILHOW TPEBOXKHOCTH,

B XOZ€ HCCIIEJOBaHMs yCTaHOBJIeHa HocToBepHas (p<0,05)
CBSI3b MEXKJY BBICOKMM YPOBHEM CTpaxa M IEpEeKMBAHUEM
conuanbHoro crpecca (r=0,63), ctpaxoM HE COOTBETCTBOBATh
oXHUJIaHUSIM OKpysKatoiux (r=0,54) u npobiemamu u cTpaxa-
MH BO B3aMMOOTHOIIEHHUAX ¢ yuurtensmu (1=0,41) B rpymnme
C KOHBEPCHUBHO-IMCCOIIHATUBHBIM U TPEBOXHO-(HOOUUECCKIM
CUHAPOMAaMHU.

Tabnuya 1. Hzmenenus noxazamenetl 3nauenuti wikanvl mpegosichocmu 4./, Cnunbepeepa ¢ moouguxayuu A./]. Anopeesoii
NpU PA3TUYHBIX CXEMAx JeueHls NOOPOCHKOs 6 npoyecce Habmooenus (A, %)
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pynnbl JedeHust 2 < = S =23 ] < = S E 9
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JIMYHOCTHASI CurtyaruBHas
TpeBoxHO-(HOOHIECKHH CHHIPOM
MEJIMKaMEHTO3HOE 0,00 10,10 11,21 -4,72 9,64 16,49
KOMOWHHPOBaHHOE -7,24%* 21,2% 7,69 -1,42% 10,76 -4,83*
KoHBepcuBHO-IMCCONMATUBHBIN CHHIPOM
MEINKaMEHTO3HOE -1,20 4,52 7,76 -8,08 10,00 10,44
KOMOWHHPOBaHHOE -4,23% -3,44% -3,53* -1,73* -4,89% -6,31%*
JlenpeccuBHbIN CUHIPOM
MEJIMKAMEHTO3HOE -8,32 5,17 2,84 1,42 -1,19 4,03
KOMOWHHPOBaHHOE 1,08%* -0,90* 1,68 -1,11 0,00 0,64*

npumeuanue. * — docmoegepras pastuya (p<0,05) npu cpasreruu mexncoy epynnamu ileuerus

Tabnuya 2. Hzmenenus noxazamenetl WKAIbl WKOIbHOU mpesodcHocmu no mecmy b.@uiunca
NpU PasHbIX cXeMax nevenus Noopocmros 8 npoyecce Habarooenus (A, %)
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TpeBokHO-poOUIECKH CHHAPOM
MEIUKaMEHTO3HOE -28,84 -28,57 -27,27 -15,78 0,00 12,50 -25,00 -27,77
KOMOWHHPOBaHHOE -9,75%* -14,28 -7,14* 10,00* -13,33%* 0,00* 25,00* -27.27
KoHBepCcHBHO-TUCCONMATUBHBIN CHHIPOM
MEIUKaMEHTO3HOE -12,65 -15,87 -10,81 -32,50 -8,00 39,13 -22,22 0,00
KOMOWHHPOBAHHOE -10,71 -15,78 46,66* -30,00 -22,22% 0,00* 0,00* 20,00%*
JlenpeccuBHBI CUHAPOM
MeINKaMEHTO3HOE -21,10 -24.24 -9,52 0,00 -31,11 9,67 -68.,96 6,25
KOMOMHHPOBaHHOE 2,50* 15,15% 11,90* 38,88* 12,00%* 22,72%* 112,50%* 3,84

npumeuanue. * — 00CMOBEPHAs PAHUYA NPU CPAGHEHUU MedcOy epynnamu nevenus (p<0,05)
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Cnyctsa 18 gHei rnocie jedeHus yCTaHOBJICHA TCHISHIIHS K
yITy4IIeHHUIO TToKa3aresneii recta b. @ununca B obenx rpymmax
(p>0,05). Coyerst 60 nHeil mocie Tepaluy BbICOKME 3HAYCHUS
nokasaresiei Tecra ocraBanuch y 15,38% moapocTkoB ¢ KOH-
BEPCHUBHO-IUCCOLUATUBHBIM U 'y 9,09% — ¢ tenpecCcuBHBIM CHH-
npomamu. CTpax HECOOTBETCTBHS OXKHJIQHUSM OKPY)KAFOLIHX
yBenrumics ¢ 42,31% 1o 61,54% y naiueHToB ¢ KOHBEPCUBHO-
JIUCCOLIMATUBHBIM CHHApOMOM, ¢ 22,73% no 50,00% — y nox-
POCTKOB C JIeIPECCHBHBIM CHHIPOMOM. Pazinuust 10CTOBEpHBI
B CPaBHEHUHM C JaHHBIMHM 10 jieueHus, p<0,05.

B pesyabrare onpezeneHus BIMSHUS Pa3IMYHBIX METOIOB
Tepanuy Ha JUHAMHUKY [CHXOMATOJOIHYECKHX CHHAPOMOB IO
IIKaje IIKOJIHON TpeBOoXHOCTU b. dununca ycraHosneH Hau-
Goubnii AP (HEKT KOMITIEKCHOTO JICUSHUSI TIPH JISTTPECCUBHOM U
TPEeBOXXKHO-(POOHYECKOM CHHIIPOME, B MEHbLICH CTENeHH — IpH
KOHBEPCHBHO-JIMCCOLIMATUBHOM CHHApOME (Taduuia 2).

CpaBHUTEIBbHBII aHAN3 PE3yJbTATOB PA3JIMYHBIX METO/IOB
JICYCHUSI C MCIIOIb30BAaHUEM TECTa IIKOJIBHON TPEBOXKHOCTH
b.®unurica, BBIABUI, YTO Ha3HAYECHHE KOMIUIEKCHOIO JICUCHHUS
JIOCTOBEPHO IIOBBILIAET aJalTaLIOHHbIE BO3MOXXHOCTU Opra-
HM3Ma K CUTyalUsM CTPECCOIeHHOI0 Xapakrepa.

Ilosnyuennbsle pe3ynbTaThl ONPOCHUKA JETCKOHM aenpec-
cun M. Kovacs cBHICTENbCTBYIOT O HalW4YMu Haubosee
BBIPOKEHHOI JIENPECCUBHOCTU Y MOAPOCTKOB 10 JICUCHHS
(16,6+0,54 6annoB obuiero 6ajuia — ypoBeHb CyOeIPECcCHH;
2,8 ¢ 4 0aJI0B 1O BHIPAKEHHOCTH ACTIPECCUBHBIX IPU3HAKOB)
B 00€eHX HCCIeAyeMBbIX I'pynnax. Y MOAPOCTKOB YPOBEHb Je-
IPECCUM BBILIE CPEAHETO 3HAUCHUS ONpPEAesICs 0 LIKaIaM
«o01Iee CHI)KEHHE HACTPOCHUS, BEICOKUIT YPOBEHD - HCTO-
IIEHHUS] ¥ YYBCTBO OJIMHOYECTBA», OTMEYAJIHCh arpeCCUBHOE
IIOBE/ICHUE, BBICOKHI HEraTUBU3M H IOBBILICHHBIH yPOBEHb
TpeBO)KHOCTH. Ilpu sTOoM y 00ciIenoBaHHBIX MOIPOCTKOB
BBISIBJICHHBIC HApYILICHHUs COINPOBOXKJIAIMCH HE3HAYHTEIb-
HO BBIPQ)KEHHBIM YTHETEHHUEM HAacTpPOeHUs ¢ appeKToMm To-
CKH (CKyKa, yHBIHUE, IIeyajb), ACTCHUYECKUM MPOSBICHUEM
(ycTasoCTh, BAJIOCTh, Pa3ApaxKUTEIbHOCTh, TUIEPECTE3UsI) U
TPEBOKHOCTBIO (BHYTPEHHSSI 00€CIIOKOCHHOCTh, CTpaxu, He-
PEAKO HaBA3YUBOCTH).

Croycrst 18 nHeit mocie Tepanuu HaOMIOAAIach TCHICHIIHS
K ydyulleHuto nokasareneit mo mxaigam CDI M. Kovacs: noz-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

POCTKH OTMEYaJ JIETKOE CHIKEHHE HACTPOCHHS C YMEPEHHO BBI-
COKHMMM ToKazaressiMu 1o 1mkanam B, D, E. Breicokuii npoueHt
HEeONaronony4nsi y MalyeHToB | rpynmel oTMedeH 1o Imkane B
«MEXKITMYHOCTHBIE TIpobnieMbl» (75,44%), mikane D «aHrenoHus»
(66,67%), mkane CDI obmmii (60,0%). Torna kak Bo Il rpymme
MPOLIEHT HeOnaronomydus 1octoBepHo (p<0,05) cHu3mics u co-
CTaBHJI: OMHAKOBOE KOJIMYECTBO IOAPOCTKOB 1O IikanaM B u D
(o 37,5%), menbinee konmuuecTBo — 1o 1mkajam CDI o0, a
«HETaTHBHOE HAcTpoeHHe» n «HeadekTnBHOCTHY (110 31,25%),
HaMMEHbLIIee KOIM4YecTBO 110 mmkaie E «cooctBeHHas HeadheKTHB-
HOCTb 1 CyHIUIabHbIe MBIC (18,75%).

Coycrs 60 nHeil mocie Tepamuu HaOMIONANd JTOCTOBEPHO
BBIpQKEHHbIE M3MEHEHHs Mokaszareneil mo mkamam CDI M.
Kovacs. YcraHoBneHO 10CTOBEPHO MEHbIIAs JIENPECCUBHOCTD
(11,2+0,4 GamnoB obmero 6amia — ypoBEeHb JISTKOTO CHHKEHUS
HactpoeHust; 1,71 u3 4 0anoB Mo BBEIPaKEHHOCTH JIETIPECCUB-
HBIX pU3HAKOB). [TonoxkuTenbHas TuHaMuKa otmMedeHay 77,8%
TIANUEHTOB, y 32,2% MaIleHTOB, KOTOPbIE OTy4any KOMOUHN-
POBaHHOE JIEYEHHE OTMEUEHO BBIPAXKEHHOE YTydIICHHE C MOJ-
HOH penyKIuei ncuxonaToJornieckoil CUMITOMaTHKHU.

CpaBHHUTENBHBIN aHAN3 TOMYYEHHBIX PE3yIbTaTOB pa3lnd-
HBIX METOIOB JICUEHHUsI YKa3bIBaeT HA TO, YTO HCIONB30BaHUE
TICHXOTEPANHN B COUYETAHUHU C NMCUX0(apMaKOIOTHIeCKOH Kop-
peKnuel OKa3pIBaeT JOCTOBEPHO BHIPAKEHHOE MOJIOKUTETb-
HOE BIUSIHUE Ha TapaMeTphl IIKallbl AEMPECCHH, KOTOPhIE U3-
yuanuce. Hambonee 3Haummoe BIUsIHUE KOMOMHHPOBaHHOTO
JeYeHHs] OTMEUEHO Ha IWHAMHUKY CHMIITOMOB TPEBOXHO-(O-
OUYECKOro M AEMPECCHBHOTO CHHAPOMOB MCHXOCOMATHIECKUX
pacctpoiicTs (Tabnuma 3).

[MpnMeHeHne KOMIUIEKCHOTO MOJAXO/a C HCIONb30BAaHUEM
TICUXOANArHOCTUYECKUX METOAMK ISl OTpENeTeHHs WH/MBU-
JyalIbHO-TUIOIOTHIECKOH TPUHAIEKHOCTH JIUIT C TICHXOCOMA-
THYECKUMH PAcCTPOHCTBAMH MO3BOJISET OMPENETUTH YPOBEHD
JUYHOCTHBIX Ka4eCTB C y4ETOM MOTHBAI[HOHHBIX OTKIOHEHHH,
OLIEHKH CTENCHM aJanTallid W ypoBHA ne3uHTterpauuu [10].
Ompezenenne BEAyIIETO CHHAPOMA B KIMHHYECKOH KapTHHE
TICUXOCOMAaTHYECKUX PACCTPOMCTB mpemycMarpuBaeT audde-
PEHIMPOBAHHBIA BBIOOpP TEPaNeBTHYECKOI TAKTHKH, a TaKKe
WHAWBUAYaJIbHBI PeaOMINTAMOHHBI moaxon. B kimmHMYe-
CKOM KapTHHE 00CIIeTOBaHHBIX MOAPOCTKOB JIUATHOCTHPOBAHBI

Tabnuya 3. Hzmenenus noxkazamenetl 3nauenutl ypogrs denpeccuu no wikaie CDI M. Kovacs

NpU PA3HLIX CXeMax JieueHust LOOPOCMKO8 8 npoyecce Haomooenus (A, %)

A

5

S

=
I'pynnel neyenns 5 CDI o6muii Ikana A | lIkana B | Illkama C | Ilkxana D | Ilxana E

2

=

D

=

TpeBoxHO-HOOUIECKUI CHHIPOM
METHUKAaMEHTO3HOE -10,53 -6,67 -7,60 -7,77 -1,29 -2,44 -12,13
KOMOHWHHPOBAHHOE -44.43* -19,05* -11,79* -8,33 -15,43* -17,51* -20,0%
KoHBepCHBHO-MCCOIMATUBHBINA CHHIPOM
MeIUKaMEHTO3HOE -43,01 21,12 -19,64 -22,57 -16,12 -12,85 -17,27
KOMOMHHPOBaHHOE -46,42 -18,60 -23,50 -21,62 14,95 * -10,51 -25,25%
JlenpecCUBHBINM CHHIPOM

MEIUKaMEHTO3HOE -14,84 -6,44 -3,61 -13,32 0,43 -6,64 0,00
KOMOUHHPOBaHHOE -30,43* -8,84 -6,85% -14,09 -4,95% -0,66* -12,29*
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npumeyanue: * — 00cmogepHas pasHuya npu cpasHeHuu mexcoy epynnamu nedverus (p<0,05)
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KOHBEPCHUBHO-ANCCOLMATUBHBIA, JEMPECCHUBHBIN M TPEBOKHO-
(hoOMUECKIIT CHHIPOMBI, KOTOPBIE PacIpeieieHbl pABHOMEPHO.
Onnaxo uccnenoBanus S1.b. bukiiaeBoii [2] BBIIBUIM HEOAHO-
POZHBIE TETEPOTEHHbIE KIMHUYECKHE MPU3HAKU MCUXUYECKHX
HapyIIeHUH, 9To 00pa3yeT KOHTHHYYM OT OTHOCHUTENBHO TPO-
CTBIX TI0 CBOEH KIIMHIYECKOH CTPYKType COMaTO(OPMHBIX IHC-
GyHKIMA 10 TOTUMOP(HBIX MCHXOMATOIOTHYECKUX 00pa3oBa-
HUH C pa3IMYHON JOTOTHUTENFHON CHMIITOMAaTHKONH. ABTOPOM
YCTaHOBJIEHO COOTHOIIEHHE MEXK/Ty COOCTBEHHO AUCMOP(HBIMH
HApyIIEHUSIMH 1 KOMOPOHTHBIMH TPEBOKHO-(POOHMIECKIMU, Je-
MIPECCUBHBIMH, AWCCONMATHBHBIMU, WIOXOHIPHYECKUMH CHM-
MITOMOKOMIIIEKCAMH B TTIOAPOCTKOBOM BO3pACTe.

[Ipu 3TOM yacToTa TpeBOKHO-(POOHUECKOH, TePECCUBHOM
1 TUCCOIMATHBHON CHMIITOMAaTHKH Koyiebanmach B Ipeenax
ot 12,1% 1o 37,3%. UHIuBHayanbHO-TUIIOJIOTHYECKHE 0CO-
O6eHHOCTH (OPMUPYIOT HHAWBUAYAIbHO-THYHOCTHBIN IaT-
TepH, KOTOPBIH Mpexae BCEro 00yCIOBIEH TEMIEPAMEHTOM,
THTIOM MOBEJICHYECKOH aKTUBHOCTHU U INYHOCTHBIMHU 0COOCH-
HocTsamu [2,10].

W3ydast THIHOCTHBIE OCOOCHHOCTH MOAPOCTKOB C TICHXOCO-
MaTHYECKUMH PacCTPOHCTBAMHU, HEOOXOANMO YUUTHIBATh JIHHA-
MHUYECKHEe U3MEHEHUS MIPU UX JedeHnH. Tak, 2-MecsuHbIi Kypc
nedeHns (KOMOWHHMPOBAaHHAS TCHXOKOPPEKIMOHHAS U TCHXO-
(hapmaxosornyeckas Tepanusi) BeI3bIBaeT qoctoBepHoe (p<0,05)
CHIKEHHUE MOoKa3aTeNel TPEBOKHOCTH, @ UMEHHO PEaKTUBHON U
JMYHOCTHOHM TPEBOKHOCTH, PEAKTUBHBIX M JIMYHOCTHBIX Hera-
THBHBIX SMOIIMOHATIBHBIX MEPEKUBAHNH, 00IIEH TPEBOKHOCTH.
BwmecTte ¢ TeM noBbICHIICS YPOBEHb PEAKTUBHON M JTMUYHOCTHOM
M03HABATENbHON aKTMBHOCTH, YTO MOATBEPIKAAET yBEIMUCHHUE
M0003HATETPHOCTH, HEMOCPEICTBEHHON 3aMHTEPECOBAHHOCTH
YUCHHUKOB Ha (h)OHE JICUCHUSL.

CornacHo ¢ panHeiME J[.M. Xapuenxo [10], mox BaustHuEM
KOMITIEKCHON Teparuy MOTYT TPOSIBIATHCSA IPYTHe ACTIEKTHI
JMYHOCTHBIX CBOICTB, KOTOPbIE HE OBIIM BUAHBI IO 9TOTO, Of-
HaKO UTParoT 3HAYUMYIO POJIb B TIPOIiecce HAOMIONEHHS 1 JIeue-
Hus. VIMeHHO TakuM 3 PEeKToOM MOKHO OOBSICHUTH TOCTOBEP-
HOE TOBBIIICHNE YPOBHS CTpaxa HECOOTBETCTBUS OXKHIaHUSIM
OKPY’KaIOIHX Y TIOAPOCTKOB C KOHBEPCHBHO-ANCCOIHATHBHBIM
1 JIETIPECCUBHBIM CHHAPOMaMHU B CPABHEHHH C JJAHHBIMH JIO JIe-
YEHHs B HAIlleM HCCIIEOBAHHM.

[TomyueHHble HaMM pe3ybTaThl coriacytoTcs ¢ AanHbiMu [LI1.
Moszrogoii u I.B. bekeToBotii [6], KOTOpBIE B pe3yabTaTe JeUeHUs
JIeTel C UCIONB30BaHUEM 0a3MCHOW Tepanuy (COrIacHO MpOTO-
xosaM MO3 YKkpauHbI) B IOTIOTHUTENEHON TEPAK CTUMOJIOM,
Ha (poHE TICUXOKOPPEKINH MOTYyUHIH JOCTOBEPHOE CHIKEHHUE
PEaKTHBHON M JTMYHOCTHON TPEBOKHOCTH C BBICOKOTO YPOBHS
JI0 CPEJTHETO, B OTAWYHE OT TPYMITBI KOHTPOJIS, T€ COXPAHSIICS
HCXOJHBIN yPOBEHb 000MX BHJOB TPEBOXKHOCTH.

ITono6Hy10 AWHAMHKY MCCIETyEMBIX MapaMeTPOB KOHCTa-
THUpoBaJ B cBoell padore B.M. Kopocruii [3], mpoBons mcuxo-
TEpaneBTHYECKYI0 KOPPEKIMI0 SMOIMOHAIBHBIX HapyIICHUH
y JMI] MOJIOOTO BO3PACTa C NMCHXOCOMATHIECKUMU PacCTPOH-
CTBaMHU. ABTOPOM YCTaHOBJEHA 3((EKTUBHOCTh MPUMEHEHUS
ncuxoapMaKkoTepanuy CHMITOMOB JCNPECCHH CIYyCTA 4 He-
JIeTTH JIEUeHNs], TOT/a KaK CIycTs 12 Hemenb edeHust Hanbouee
3HAYUTETbHAsT PETPECcCHsi CHMITOMOB JIEIPECCHHU C BBIXOIOM B
PEMHCCHIO COCTOSIACh HE3aBHCHMO OT THIA Tepamnuu. ABTOP
YCTaHOBWJI, 9TO MPU KPAaTKOBPEMEHHOM JiedeHnH Oosee dpdek-
THBHA TIcHXo(apMakoTepanus, a MpH AIUTEIBHOM — IICHXOTe-
pamusi. OTa 3aKOHOMEPHOCTh OKa3alach Hanbosiee yCTOHUMBON
y TIAIMEeHTOB ¢ OoJee BBIPaKEHHBIMU CHMIITOMAaMH TPEBOTH B
CPaBHEHHH C CHMIITOMAMH JIETIPECCHN.

J.M. Xapuenko [10] cunTaet, 4To MpH «CUTyaTHBHOM)» Ba-

© GMN

pHaHTe yJacTusl TICUXOMATOJOTHUECKOTO KOMIIOHEHTA B CBSI3H
CO CIIOXHOCTBIO CTPAaTeTHH PEarnpoBaHMs Ha TMEPBBHIX 3Tarax
Tepanuu 1eaecoo0pa3Ho CHIDKATh JEHCTBHE HMOLHUOHATBHOTO
cTpecca C MOMOIIBIO TCHX0()apPMAKOIOTHIECKUX CPEJICTB, TI0-
BBIMIAIONINX AJaNTHBHBIE BO3MOKHOCTH.

Hcxons u3 BEIIIEU3II0KEHHOTO, CIIEYeT 3aKTI0UUTh, 9TO KITU-
HUUYECKUI 3PQEeKT JedeHus 3aBUCUT OT BBIOPAHHOHM TaKTHKH.
ITpn 3TOM HEOOXOTUMO YYHTHIBATH KOMIUIEKCHYIO OIIEHKY Ca-
MOYYBCTBHS, 0COOCHHOCTH 00pa3a )KU3HH, TICHXUIECKOE 3]10PO-
BbE, HACJIEACTBEHHOCTh M HAJMYHME MOBEJCHUECKHX (PAaKTOpOB
pHCKa, B YaCTHOCTH (DH3MUIECKYI0 aKTHBHOCTb, HEPAI[HOHAIb-
HOE TINTaHHWe, BPEeIHbIC MPUBBIUKU C LEIbI0 HUBEIMPOBAHHS
UMEIOIHNXCs (PaKTOPOB PHCKA BOZHHUKHOBEHHUS U TIPOTPECCHPO-
BaHUS MATOJIOTHH y TOIPOCTKA.

BuiBoabi:

1. Ha ocHOBaHMH IPOBEIEHHOTO aHATHM3a PA3NUYHBIX Tepa-
MEBTUYECKUX MOJIXOAO0B K JICYEHHIO MAlHEHTOB C ICHXOCOMa-
THYECKUMH PAcCTPOICTBAMH YCTAHOBIECHO, UTO HCCIEAYEMbIE
METOIBI TMCUX0(hapMaKOJIOTHYECKOW KOPPEKIUH (CepTpanuH +
JAMOTPUDKUH) W KOMOHMHMPOBAHHON ICHXOTEPANEBTHIECKOM
(KIMEHT-IIEHTPUPOBAHHAS TICUXOTEPaHsA) U MCuXohapMaKoo-
THYECKOH (cepTpalvH + JTaMOTPUIKHIH) Teparnud 3P PeKTUBHBI
B 00€HX HCCIIeTyeMbIX IpyMmax.

2. TlompocTknm € TCHXOCOMATHYECKUMH PACCTPOUCTBAMHU
OKa3aluch Hanbolee TyBCTBUTEIBHBIMH K KOMIUIEKCHOMY Jie-
YEHHIO, B PE3YIBbTaTe KOTOPOTO PErpecc KIMHIMYECKNX MPOsBIe-
HUI HacTymain B 2,85 pa3 ObIcTpee.

3. KomOuHnpoBaHHas Tepanus (aHTHACIPECCAHT + HOPMOTH-
MUK + TICHXOTepanus) Ha3HauaeTcs B cilydae MpeoOragaHus B
KIIMHUKE TPEBOXKHO-(POONIECKOT0, IETPECCUBHOTO CHHIPOMOB,
B MEHBIIIEH CTENEHN — KOHBEPCHBHO-TUCCOIIMATUBHOTO CHHPO-
Ma, a TakKe B CIIydasX HEJOCTAaTOUYHOTO MIIH OTCYTCTBYIOIIETO
3¢ dexra ncnxoGpapMakoIOTHUECKUX JICUSHHUS.
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SUMMARY

APPLICATION OF CLIENT-CENTERED PSYCHOTHERAPY IN THE COMPLEX TREATMENT
OF ADOLESCENTS WITH PSYCHOSOMATIC DISORDERS

Masik O., Podolian V., Masik N.

National Pirogov Memorial Medical University, Vinnytsa, Ukraine

Treatment of psychosomatic disorders does not allow to do
without medication intervention, although psychotherapy is
important, aimed at correcting psychopathological symptoms.
That’s why, the definition of a method of therapy, which is better
and more likely to cause positive results.

The aim - determining which the better method of treatment
and more effective of the causes a positive shift in the dynamics
of clinical syndromes.

The group of 90 adolescents (34 boys and 56 girls) with psy-
chosomatic disorders divided into 2 groups, were inspected us-
ing received comprehensive clinical psychopathological exami-
nation. The average age of adolescents was 14.4 + 0.06 years
old.

The 1-st group (57 persons) consisted of adolescents, who re-
ceived treatment with Lamotrigine and Sertraline 25 mg / day
for persons from 12 to 16 years old and 50 mg / day - over 16
years old. The duration of treatment was 1.5-2 months. Adoles-
cents of the 2-nd group (33 persons) were prescribed Lamotrig-
ine and Sertraline therapy in combination with psychotherapy.

Control of therapeutic effectiveness was evaluated by clini-
cal and Spielberger anxiety questionnaire (STPI — State Trait
Personal Inventory), Phillips’ school anxiety test and CDI scale
(Children Depression's Inventory) by M. Kovacs. Statistical
processing was carried out on the basis of the computer program
"Statistica 6.1." (Stat Soft Inc., USA).

The anxiety level moved to an average level after medica-
tion, except situational negative experiences, which remained at
a high level. In adolescents of the 1-st and 2-nd groups the fear

of self-expression decreased significantly by comparison with it
before treatment. The anxiety test scores decreased to an aver-
age level after complex treatment. At the same time the level of
personal cognitive activity remained high, which confirmed the
positive effect of combined treatment of psychosomatic disor-
ders due to increased interest, curiosity, interest, which activates
cognitive activity of adolescents.

The level of depression in the 1-st group of adolescents af-
ter the treatment was 2.16 £+ 0.16, which corresponded to the
level of subdepression or masked depression with high scores
on scale B. On the background of combined treatment in ado-
lescents the level of depression decreased to 1.71 + 0.12, which
corresponded to slight decrease of mood with high scores on
scale B.

Adolescents with psychosomatic disorders who responded
positively to psychotherapy were characterized by low level of
somatization, but higher specific weight of psychological prob-
lems and difficulties in interpersonal relationships in the internal
picture of the illness with peaks at subclasses of interpersonal
sensitivity and hostility.

The obtained results of treatment of psychosomatic disorders
in adolescents show positive influence of both methods of ther-
apy. However, adolescents with psychosomatic disorders were
most susceptible to complex treatment, which accelerates the
regression of clinical manifestations and increases the effective-
ness of treatment 2.85 times.

Keywords: psychosomatic disorders, adolescents, psycho-
therapy, client-centered therapy.

PE3IOME

NPUMEHEHHME KJIMEHT-IIEHTPUPOBAHHOM MCUXOTEPAIIMA B KOMILIEKCHOM JEYEHUU
MOJPOCTKOB C ICUXOCOMATHYECKUMHU PACCTPOVICTBAMU

Macuk O.HU., ITogoasin B.H., Macux H.II.

Bunnuyxuti HayuonansHlil Meouyunckuil ynusepcumem um. H.U. [Tupocosa, Yrpauna

Iens uccnenoBanus - onpeneneHue 3pGpeKTHBHOCTH MeToza
JIeYeHHs, KOTOPBIN JydIlle ¥ ObICTpee BBI3BIBAET MONIOKUTENb-
HYIO TUHAMUKY KIMHUYECKHX CHHAPOMOB.
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[TpoBeeHO KOMIUIEKCHOE KJIMHHUKO-TICHXOMATOIOIHIECKOe
obcnenoBanue 90 moxpocTkoB (34 ManbUUKOB U 56 NEBOUEK) C
MICUXOCOMAaTHYECKUMHU paccTpoiicTBaMu B Bo3pacte 14,4+0,06
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JIET, KOTOpBle ObUTH pa3zieNieHsl Ha 2 rpynmsl. [lepByro rpynmy
COCTAaBWJIM TOAPOCTKH (N=57), KOTOpBIE MOIYyYad TEParuio
JIAMOTPUDKUHOM (25 Mr/cyT) u ceprpaiuHoM (25 Mr/cyT moa-
poctkam 12-16 net u 50 mr/cyt — crapute 16 ner). [Tpomomku-
TEJIBHOCTh CTALIMOHAPHOIO JICYCHHUs1 cocTaBuia 18 nHeH, am-
Oynaroproro — 60 nueil. [TogpocTkam Bropoit rpynmnsl (n=33)
HasHa4dCHa Tepanus JJaMOTPUIKUHOM U CEPTPAJIMHOM B COUYECTA-
HUHU C [ICUXOTepanuen (KINeHT-LEeHTPUPOBAHHAS TEPAIIHs).

Kourponb 3 dexkTHBHOCTH JieYeHHs OLCHUBAIM KIMHHUYE-
CKM U 1O pe3ylbTaTaM ONPOCHUKOB: TecT TpeBokHOcTH Y.JI.
Criunbeprepa (B moaudpukanuu A.J[. AHIpeeBoi), MIKOJIBHON
TpeBokHocT b.®unurca, nerckoit penpeccun Maria Kovacs.
CrarucTryecKyto 00paboTKy OCYLIECTBISUIM C MCIOJIB30BaHHU-
€M KOMITBIOTEpPHOM IporpamMmel «Statistica 6.1».

[NoBbIlIeHHBIH  ypOBeHb OOLIEH TPEBOXXKHOCTH IO TECTY
IIKOJIbHOU TpeBoxkHOCTH b. dununca 1o sedenus y 60sbIINH-
CTBa JIeTeil CBUJICTENILCTBYET O HEYOBJICTBOPUTEILHOM 00IIEM
IICUXOOMOI[OHAIILHOM COCTOSTHUH. [lonoxuTenbHbiid 3h ekt
JICUCHHMSI Ha TICUXOIATOIOTHYECKY IO CUMIITOMATHKY YCTaHOBIICH
y MOJABJISIOIIEro OOIBIINHCTBA MALIUEHTOB (66,67% y nanueH-
toB I rpynmnsl 'y 73,33% - 1 rpynmnsr).

[Monoxurtenbupiii 3G dEKT JieueHUs] MCUXOCOMATHUECKUX
paccTpoOHCTB HposiBHIA HCHXO(papMaKoJoTniecKas KOppek-
Ul KaK CaMOCTOsITeNbHAsl Tepamusi, TaKk ¥ B KOMIUJIEKCE C
KJIMEHT-LEHTPUPOBAHHON mcuxorepanueit. Oxnako, Oonee
OBICTPBI M BBIpaXKEHHBIH 3()(EKT OKa3bIBaCT KOMIUIEKCHOE
JIeYeHHE, KOTOPOE YCKOPSIET PErpecCUpOBAHNE CHMIITOMOB B
2,85 pasa.
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ANTIOXIDATIVE EFFICACY OF NEUROPROTECTIVE THERAPY
IN PATIENTS WITH CHRONIC CEREBRAL ISCHEMIA

Demchenko A., Horbachova S., Revenko A.

Zaporizhzhia State Medical University; Educational and Scientific Medical Centre « Teaching Hospitaly, Ukraine

Social and economic changes, alterations in the living con-
ditions and tempo, as well as population graying observed in
the modern world, have led to a considerable increase of cere-
brovascular diseases (CVD), and the consequences of their de-
structive influence on the quality of life, work capacity, and dis-
ability of the population have become a remarkable burden for
the society [3,6]. The rise of CVD expansion is determined by
the increase of the part of chronic cerebral ischemia (more than
90%) (ChCI) [5,13,11].

It is proved that clinical manifestations of CDV, as well as
the morphological changes in the brain, are due to inhibition
of biological combustion processes, development of glutamate
exitotoxicity, hyperproduction of reactive oxygen intermediates
(ROI), decreased activity of antioxidative systems, activation
of apoptosis in the cerebral tissue [1,13]. In this case clinical
neurology has the need in studying endogenic antioxidant sys-
tem. The main role in its functioning is played by thiol-disulfide
system, and glutathione is the key cellular antioxidant [7,10,15].

Nowadays, one of the most prospective methods of ChCI is
neuroprotective therapy which influences the universal end-
point mechanisms of neuron damage, and is aimed at their meta-
bolic protection [1,6,11,14,16]. Thus, the use of neuroprotec-
tive drugs, that combine antioxidative, metabolic and nootropic
properties, is especially actual [1].

Numerous experimental researches and clinical trials have
proved the advisability of using a complex drug based on a sta-
bile combination of Tiotriazolin and Piracetam (commercially
known as “Tiocetam”) for treatment of ChCI [1,4,5,9]. Pharma-
cological efficacy of Tiocetam is determined by the mutual po-
tentiation of Pirocetam and Tiotriazolin. Its structure shows the
presence of thiol-containing units that compete with SH-units
of cysteine-dependent area of protein of internal mitochondrial
membrane by ROI and ONOO, forming stable complexes with
them. This prevents opening of mitochondrial pore under the
conditions of oxidative and nitrosative stress, thus providing
neuroprotective efficacy of Tiocetam.

Tiocetam is capable of accelerating glucose combustion in
the reactions of aerobic and anaerobic combustion, of nor-
malizing biological combustion processes, and of stabilizing
metabolism in brain tissues. Tiocetam prevents the formation
of ROI, activated antioxidative system of enzymes, regulates
consumption of glucose and oxygen by brain tissue, improves
blood supply of brain, as well as the process of interneuronal
impulse transmission, stimulates regeneration of damaged
neurons. This drug combines nootropic and antihypoxic ac-
tion of piracetam with antioxidative, anti-ischemic and adap-
togene effect of triazolin [1]. For this reason, in the treatment
of patients with ChCI it is necessary to opt for the drugs that
have several mechanisms of action. This allows cutting the
cost of treatment, as well as decreasing the frequency of side
effect occurrence, and, what is especially important today —
avoiding polypragmasy [1,11].

The aim of the research is to estimate the molecular and bio-
chemical efficacy of Tiocetam administration to patients with
ChCI, with regard of the state of glutathione system in plasma
and of erythrocytes hemolysate.
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Material and methods. The study group comprises 60 patients
with ChClI, aged from 37 to 73 years (average age is 54,70+7,71
years), who were admitted for treatment in the Teaching hospital
of Zaporizhzhia State Medical University. Etiological factors of
ChClI in the examined patients were atherosclerosis of cerebral
vessels, arterial hypertension or their combination. The diagno-
sis was stated according to the classification of vascular cerebral
diseases of ICD-10 and was confirmed with the data obtained
during instrumental and laboratory diagnostics (brain CT/MRT,
duplex scanning of brachiocephalic vessels, examination of eye-
ground, lipid profile, coagulation profile).

Concentration of renewed glutathione (RG) in blood plasma
and erythrocytes hemolysate in control group and experimental
group of patients was defined according to the reaction with or-
tho-phthalic anhydride; such aspects as the contents of SH-group
thioles in blood plasma, the activity of glutathione-dependent
enzymes (glutathione transferase (GT), glutathione reductase
(GR) and glutathione peroxidase (GPx)) were defined spectro-
photometrically [12]. The strength of all the studied enzymes in
plasma was converted into gram of protein of blood plasma, and
in erythrocytes hemolysate it was converted into gram of he-
moglobin (Hb). The concentration of hemoglobin was estimated
with the automatic blood analyzer Mythic 18 (Orphee, France).

In order to estimate molecular and biochemical efficacy of
the neuroprotective drug administration, the patients with ChCI
were divided into two groups of 30 people, depending on the
therapeutic regimen. The patients from the control group were
intravenously administered infusions of Tiocetam (manufac-
tured by JSC “Galychpharm” with contributions from Scientific-
Production Association “Pharmatron”, Ukraine) with the dosage
of 20 ml (1 ml of solution contains 100 mg of Piracetam and
25 mg of Tiotriazoline) for 10 days, then changed for Tiocetam
forte (400 mg of Piracetam and 100 mg of Tiotriazoline) with
the dosage of 1 pill thrice a day during 30 days. The patients
of the experimental group were taking basic treatment, without
administration of neuroprotective drugs. During the case follow
up all the patients were examined thrice — at the start of therapy,
in 10 £1 days, and in ta 30+2 after the second visit.

The results of the research are processed with the use of the
licensed software of program pack «STATISTICA® for Win-
dows 6.0» (Stat Soft Inc., USA, Ne AXXR712D833214FANS),
and «Microsoft Excel 2010». The normality of index distribu-
tion was defined with Shapiro-Wilk test. Descriptive statistics
data are represented as arithmetic average and standard devia-
tion M£SD, or as median and interquartile range Me (Q1-Q3),
depending on the index distribution. Comparison of the data of
three linked samples was performed with Friedman test with
further pair-wise comparison of the groups with non-parametric
Wilcoxon test.

Results and their discussion. After parenteral administration
of Tiocetam during ten days, a confirmed decreased activity of
GT by 18 % (p=0,041), and an increase of GR by 45% (p=0,021)
and GPx by 12% (p=0,003) in comparison to the same indicia
at the start of therapy, was observed. The indicia of S-groups
and RG have hardly changed (Table 1). At the end of treatment
with Tiocetam, at the close of per oral administration (3rd vis-
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it), a probable decreased activity of GT by 21% (p=0,009), as
well as an increase of GR by 49% (p=0,001) and GPx by 13%
(p=0,002) compared to the same indicia at the start of treatment.
The contents of SH-groups and RG have remained unaltered.
By comparison of indicia of glutathione system in blood plas-
ma of the patients with ChCI during Tiocetam therapy, a probable
decreased activity of GT (p=0,003), and increased activity of GR

(p=0,002) and GPx (p=0,002) was defined with Friedman test.
Remarkable changes in the activity of glutathione-dependent
enzymes and in the contents of RG are found in erythrocytes
hemolysate of the patients with ChCI after Tiocetam therapy
(Table 2).
Thus, after ten days of Tiocetam administration, a confirmed
decreased activity of GT by 20% (p=0,001), and increased ac-

Table 1. Time history of indicia of glutathione system in blood plasma of patients with ChCI under Tiocetam treatment

Indicia | tstvisit |  2ndvisit | 3rdvisit | p | p12 | p13 | p23
Control group (n=30)
mcM/(miS‘:lI;rotein ar) (1,512,—9;,3 1) (1,118’—529,25) (1,311’—513,83) 0,003 0,041 0,009 >0,05
mcM/ (mirf“Rprotein gr) (0,4(2;5(},74) (0,5%{(?,80) (0,6%;7(?,93) 0,002 0,021 0,001 >0,05
mcM/(miff ;rotein gr) (1,819’?29,08) (2,027’327,42) (2,122’329,39) 0,002 1 0,003 1 0,002 | >0,05
mcSI\I/I{/-pgr?tl;Ii)rf gr (15,51991(;51,52) (17,11 2915251,19) (17,5,13915211,59) 70,05 | 20,05 1 >0,05 | 0,05
mljlx(/}l/l (21,825573),60) (22,2?07133%,20) (24,22(?:62%,80) 20,05 | =005 1 >0,05 | >0,05
Experimental group (n=30)

mcM/(mirSkTprotein ar) (1,6;—9;,19) (1,415’—729,11) (1,611’—7;,02) 20,051 =005 1 =005 | >0,05
mcM/(mirS“Rprotein ar) (0,4%f3,65) (0,401163,77) (0,4(31,5(?,66) 20,05 | =005 1 >0,05 | >0,05
mcM/(miSf ;rotein gr) (1,72(;023,28) (1,8?;1129,39) (1,923’E§,3 y | 7005 | 2005 1 =005 1 =005
rncsl\I/I{/-pgr?tl;Ii)rf gr (14,71791(;52,61) (18,7221622,27) (17,326011273,20) 70,05 | 2005 1 >0,05 | 0,05
mfz{l\(/i 1 (21,5281359,40) (21,723162%,70) (21,523157,40) 20,05 1 0,023 1 >0,05 | >0,05

p — Friedman test; p1-2, pI1-3, p2—3 — Wilcoxon test.

Table 2. Time history of indicia of glutathione system in erythrocytes hemolysate of patients with ChCI under Tiocetam treatment

Indicia Istvisit | 2ndvist | 3rdvist | p | pl-2 pl-3 p2-3
Control group (n=30)
GT 3,54 2,85 2,43
meM/(min* Hb gr) | (2,62-5,13) (2,16-3,32) (2,06-3,65) 0,004 ) 0,001 0,004 1 >0,05
GR 1,81 2,12 2,18
meM/(min* Hb gr) | (1,52-2,07) (1,89-2,32) (1,84-2,59) 0,007 1 0,004 0,001 1 =003
GPx 16,81 21,66 24,45
meM/(min* Hb gr) | (12,82-19,57) | (18,00-25,46) (19,37-28,39) <0,001 1 <0,001 | <0,001 | >0,05
RG 2,00 2,30 2,40
meM/1 (1,70-2,30) (2,10-2,50) (2,20-2,50) <0,001 1 <0,001 | <0,001 | 0,022
Experimental group (n=30)
GT 3,38 3,18 3,22
meM/(min* Hb gr) | (2,49-5,34) (2,29-4,25) (2,26-4,37) 20,051 >0.05 20,05 | >0.05
GR 1,77 1,97 1,87
meM/(min* Hb gr) | (1,68-1,96) (1,55-2,28) (1,61-2,53) 20,05 1 >003 20,05 | =005
GPx 17,11 18,61 18,35
meM/(min* Hb gr) | (14,94-20,13) | (14,35-22,06) (15,82-22,09) >0,05 >0,05 20,051 =005
RG 1,90 2,00 2,00
meM/I (1,70-2,10) (1,90-2,20) (1,80-2,20) 0,020 =005 1 >0.05 | =003
p — Friedman test; p1-2, pi1-3, p2—3 — Wilcoxon test
© GMN 63



tivity of GR by 17% (p=0,004) and GPx by 29% (p<0,001), in
comparison to the same indicia at the start of treatment, was ob-
served. Besides, positive changes were notable at the end of per
oral administration of Tiocetam (3rd visit). Namely, confirmed de-
creased activity of GT by 31 % (p=0,004), and increased activity of
GR by 20% (p=0,001) and GPx by 45% (p<0,001), as well as an
increase of RG by 20% (p<0,001), comparing with the same indicia
at the start of treatment (the st visit), are observed.

The analysis of biochemical indicia (at three visits) during tioce-
tam treatment has revealed probable (by Friedman test) decreased
activity of GT (p=0,004), increased activity of GR (p=0,007) and
GPx (p<0,001), as well as an increase of RG (p<0,001) in erythro-
cytes hemolysate of the patients with ChCI (Table 2).

The patients tolerated Tiocetam treatment well.

Thus, the use of neuroprotective drug Tiocetam for treat-
ment of patients with ChCI leads to considerable changes
in the antioxidant protection system of the organism. Con-
sequently, the activity of glutathione-dependent enzymes,
both in blood plasma and in erythrocytes hemolysate of the pa-
tients with ChCI, has positively changed. The level of RG has
increased in erythrocytes hemolysate. The indicia under study
have been more considerably changed after parenteral adminis-
tration of the drug. After a course of Tiocetam treatment 86,6%
of the patients have registered considerable or moderate improve-
ment in their condition.

Previous clinical trials have proved the positive influence of
Tiocetam on the state of cognitive functions and values of bio-
electric activity of the brain in patients with ChCI [3,11]. How-
ever, no evidence of the studied drug influence on glutathione
link of SS-SH system in patients with ChCI for the improvement
of antioxidant protection of organism has been found, which de-
termines the topicality of the performed study.

Belenichev I. F. et al. [2] performed experiments on white rats
with modelled ChCI and found out that the use of Tiocetam had
resulted in increased activity of antioxidant enzymes GT, GR
and GPx, increased SH-groups levels and RG in the brain cortex
of the experimental animals.

Medical literature gives various regimens for treating patients
with ChCI with Tiocetam [4,5]: an infusion of 20-30 ml of Tio-
cetam dissolved in 100 ml of physiological salt solution admin-
istered 1 time a day during 21 days [5]; administration of 2 pills
of Tiocetam (200 mg of Piracetam and 50 mg of Tiotriazoline)
three times a day during three or four weeks [4].

Our research has proved positive dynamics in the change of
indicia of glutathione system in patients with ChCI, while using
the drug stepwise — first, parenteral infusion with the dose of 20
ml during 10 days, then per oral administration of 1 forte pill
(400 mg of piracetam and 100 mg of tiatriazoline) three times a
day during thirty days, which has been proved with the data of
molecular-biochemical research.

After Tiocetam treatment, an increase of RG in erythrocytes
hemolysate is registered. This proves the limit of oxidative
stress reactions and regulation of cellular membrane entirety,
with the prevention of releasing RG in blood plasma, which has
been proved by the results of the undertaken study (the decrease
of RG contents in blood plasma after the treatment).

Changes in concentration of RG and in the activity of glu-
tathione-dependent enzymes in plasma and erythrocytes hemo-
lysate had diverse character which confirms the existence of two
different glutathione systems in blood — in erythrocytes and in
plasma [10].

It is known that glutathione is not only a donor of thiole-
containing compounds and co-factor of some antioxidative
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enxyme systems, but also the key factor in restoration of
cells after oxidative stress [10]. The results of the study of
treating patients with ChCI with Tiocetam have proved in-
creased activity of glutathione system functioning and gluta-
thione-dependent antioxidative enzymes (GPx and GR) that
are associated with its metabolism and have the key role in
limitation of oxidative stress reactions and improvement of
redox-regulation, resulting in the protection of the brain from
the impact of active oxygen forms and peroxydation products
associated with ischemia, which is validated by the results of
other researches [1, 8].

Conclusion. It is found out that patients with ChCI have thi-
ol-disulfide balance disorder which is compensated by means
of the activation of glutathione-dependent enzymes like GR,
in particular. The use of Tiocetam as a donor of renewed thiol
groups restores normal functioning of thiol-disulfide system and
restricts negative impact of other free radicals of oxygen and ni-
trogen on neurons under oxidative stress. Obtained results prove
pathogenetically substantiated administration of Tiocetam for
patients with ChCI, due to its positive impact on the condition
of glutathione antioxidative system in blood plasma and erythro-
cytes hemolysate, by means of suppression of main mechanisms
of oxidative stress, which make preconditions for clinical mani-
festations of ChCI.
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SUMMARY

ANTIOXIDATIVE EFFICACY OF NEUROPROTECTIVE
THERAPY IN PATIENTS WITH CHRONIC CEREBRAL
ISCHEMIA

Demchenko A., Horbachova S., Revenko A.

Zaporizhzhia State Medical University, Educational and Scien-
tific Medical Centre «Teaching Hospitaly, Ukraine

The aim of the research is to estimate the molecular and bio-
chemical efficacy of Tiocetam administration to patients with
ChClI, with regard of the state of glutathione system in plasma
and of erythrocytes hemolysate.

60 patients with ChCI, averagely aged 54,70+7,71 years,
were examined and divided into two groups of 30 people
each, depending on the treatment regimen. The patients from
the control group were intravenously administered infusions
of Tiocetam with the dosage of 20 ml (for 10 days, then
changed for Tiocetam forte (400 mg of Piracetam and 100 mg
of Tiotriazoline) with the dosage of 1 pill thrice a day during
30 days. The patients of the experimental group were taking
basic treatment, without administration of neuroprotective
drugs. Concentration of renewed glutathione (RG) in blood
plasma and erythrocytes hemolysate of patients was defined
according to the reaction with ortho-phthalic anhydride; the
contents of SH-group thioles in blood plasma, the activity of
glutathione-dependent enzymes were defined spectrophoto-
metrically.

Treating patients with ChCI with Tiocetam has revealed
probable (by Friedman test) decreased activity of glutathione
transferase (GT) (p=0,003), and increased activity of gluta-
thione reductase (GR) (p=0,002) and glutathione peroxidase
(GPx) (p=0,002) in blood plasma, as well as decreased activity
of GT (p=0,004), increased activity of GR (p=0,007) and GPx
(p<0,001), as well as an increase of RG (p<0,001) in erythro-
cytes hemolysate of the patients with ChCI.

Obtained results prove pathogenetically substantiated ad-
ministration of Tiocetam for patients with ChCI, due to its
positive impact on the condition of glutathione antioxida-
tive system in blood plasma and erythrocytes hemolysate,
by means of suppression of main mechanisms of oxidative
stress, which make preconditions for clinical manifestations
of ChCIL.

Keywords: chronic cerebral ischemia (discirculatory enceph-
alopathy), glutathione antioxidative system, Tiocetam.
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AHTHOKCUJAHTHASI Y®OEKTUBHOCTb HEIPO-
NPOTEKTUBHOM TEPAIIUU Y BOJIbHBIX C XPOHU-
YECKOUW NIIEMHMEN MO3TA

Jemuenko A.B., l'op6aueBa C.B., PeBenbko A.B.

3anoposwcckuil eocydapcmeentviti MeOUYUHCKULL YHUBepCUmeni,;
Vuebno-nayunvii meouyunckuii yenmp « Ynusepcumemckas
KIUHUKAY, YKkpauna

Lens nccraenoBaHus — OLEHUTH MOJEKYISIPHO-OMOXHUMHYeE-
CKyI0 3 (PEKTHBHOCTh KYpPCOBOTO IpHEMa THOLETaMa Yy Tallu-
€HTOB C XpPOHHYECKOI nieMuei Mo3ra OTHOCHUTENBHO BIMSHHS
Ha COCTOSIHHE CHCTEMBI TIIyTaTHOHA B IIa3Me U 3PHUTPOIUTAX
KPOBH.

O6cnenoBano 60 MaMEHTOB ¢ XPOHWYECKOW HIIEMHEH MO3-
ra (cpenuuii Bo3pact 54,70+7,71 ner), KOTOpbIe B 3aBUCHMOCTH
OT CXEMBI JICUCHHs pa3zeieHsl Ha 2 rpymisl 10 30 GONbHBIX B
Kaxaoi. IlannenTsl OCHOBHOM TpyIIbI MPUHUMAIN THOLETAM
B no03e 20,0 MI BHYTpMBEHHO KamenbHO TepBble 10 mHEl, B
JanpHeleM tuoneraM-Qopre o 1 TabieTke TpH pasa B J€Hb
B Teduenne 30 amei. [lammeHTHI TPyNIIBI CpaBHEHHS MOIyYaIn
0a3oBoe JedueHne 0e3 HeMPOMPOTEKTUBHBIX MpemnapaToB. KoH-
[EHTPAINIO BOCCTAHOBICHHONW (JOPMBI ITyTaTHOHA B IIa3Me
KPOBH M T€MOJIU3aTe SPUTPOIUTOB OMPEIEISIN M0 PEAKIIHN
¢ OpTO-(PTaTEeBBIM AaHTHIPHUIOM, COJEPKaHNE OOMIMX THOJO-
BBIX TPYMI, aKTHBHOCTH TIIyTaTHOH-3aBUCHMBIX (DEPMEHTOB
B IJTa3Me€ KPOBH M T€MOJIN3aTe IPUTPOIUTOB - CIIEKTPO(HOTO-
METPUYECKH.

[Ipu neyenun THOLETAMOM MAIIMEHTOB C XPOHUYECKOH HUIlle-
MHUel Mo3ra yCTaHOBIIEHO JOCTOBEpPHOE MO Kpureputo Ppuj-
MaHa CHIDKEHHE aKTHBHOCTH TiyTarnoHTpancdepassl (I'T)
(p=0,003), moBbIIIEHHE aKTHBHOCTHU TITyTaTHOHpenykTassl (I'P)
(p=0,002) u rmyratronnepoxcuaassl (I'TIO) (p=0,002) B murazme
KpOBH, a Takxke cHmkeHnue aktuBHocTH ['T (p=0,004), moBsImIe-
uue aktuBHOCTH [P (p=0,007) u I'TIO (p<0,001), yBenu4uenue
cofiep>KaHMsl BOCCTaHOBIEHHOH (hopmbl rytaTrona (p<0,001) B
TEMOJIN3aTe SPUTPOIUTOB.

[Nomy4yennsle pe3yIbTaThl CBUACTENBCTBYIOT O MATOTCHETHYe-
CKH 000CHOBAaHHOM Ha3HAYE€HWH THOIETAMa MalHeHTaM C Xpo-
HHUYECKOI MIIeMHel Mo3ra Ha OCHOBAHHH €TI0 MOJIOKUTEIEHOTO
BIUSHUS Ha (DYyHKIIMOHMPOBAHWE AHTHOKCHUAAHTHOH CHCTEMBI
TIyTaTHOHA B TIa3M€ U SPUTPOIHMTAX KPOBU ITyTEM TOPMOXKe-
HHSI OCHOBHBIX MEXaHH3MOB OKHCIIUTEIEHOTO CTpecca, KOTOphIe
SIBIISIIOTCS. OCHOBOW KJIMHMYECKHX IPOSBICHUNH XPOHUYECKOMN
UIIEMUH MO3Ta.

@9boydy
6900m30MF 9JHMO Yo mgAsdool sbEomJlowsEoy®o
989JBO™ds 3530963 96do  Bgobol  Jombogymo 0dg-

doom
5.09d09b3m, L.ym@dshmgs, ».6939630

bo3dmdmgogh  Lobgandfoxm  bsdgooiobm  9bogge-
LodgBo; bolifsgmm-LsdgEbogdm Ledgooiobm (396460

“Boybogg@lodgdm 3erobogs”, 936050bs

38930l dobobl Fo@dmowagbos momzg@edol 39®-
bmo@ogo  Jowgdol  dmeggneyg@-domdodoydo  9x9d-

65



BIYOMd0lL FgRoligds 3530960900 Bg0bols JOmboggaro
0dgdooon  aegBsmombols  Lob@gdol  dmJdgogdslbosb
30d5Mmgdom Lolbaol 3gsbdolis s gMom®m 0@ gddo.
3odm g gg@os badgogmm sbogol (54,70+7,71 §.) 60
35309600  Hgobol  JOmbogymo 0dgdoom, GmIggdoi
339Gbsgrmdol Lgdol aomgsmolifobgdom asogm m@
NX3YBO©, momnmgymdo — 30 306G0. JoomsEo X Y-
g0l 3530963 gd0 00gdbgb momi3gBsaL, wmbom 20,0
dan (390085650, 06@M539b9Ms© 30Mggero smo ol
3obdogemmdsdo, 99dwgy — 0omEgRed-gm®mEgl 1 ol
Lodyxg® ©mgdo 30 ol gobdsganmds@o. Igoomgdols
Noa80L 3530963900 00gdbgb dsboliyg® 33y@bogom-
5l bgomm3dm@AgJAmagmo  3Gg3sMmo@gdol  ao®gdy.
3@ Bm0ombol  sweagbogo  gm@dol  3mbigbB®sEos
Lolbanols 3gnsbdsPo o gBhomdmEoBgdols 3gdmeobse®-
o 3obolaobwgdgdmes mONM-gnsaygmo sbdop@owol
95J300m; momEgdo xagRgool gdEggemds, -
B>000mb-sdm gogdyamo ggHdgBgdol sJBogmds Lolb-
ol 3gabdsls s gHom®mE0@ 9ol dgdmeobs@do
3560LobmgMgdmes 13gdHHmMBMEM®IgE® oy s.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

3530963900l 339Mbogmdolsls momg@edom g@owds-
6ol 3M0@Bgmoydol dJobgwgom Lo®fdybme wswygbogos
Lolbanol 3ansbdsdo e g@omomb@®sblgg@sbols o
H0gmdols dgdzomgos (p=0,003), aergBsmombdgoydde-
Dol o e yBomombigmmJbosbsls sJ@ogmdols dm-
d5®90s (p=0,002), 5939, 9000 ™03 9d0L dgdmaobo@do
3 IH0mbAMbLGYHsbsl  ofBogmdol  DgdzoMgds
(p=0,004), aegBsmombdgoygd@sbsl (p=0,007), aeryds-
00mb3gHmJLowsbols (p<0,001) s aary@omombols seo-
3960@0 gm@dol sJBogmdols (p<0,001) Indo@gds.

dowgdygao gogagdo Jogmomngdl gobols J@mbosy-
@0 09gd00m 353096¢go0bomgol momzgBsdol ©sbod-
360l 3000my9b9b Mo wobsdygmgdygmo 9839JB 9GO mdol
Yglobgd Lolbeols 3amsbdobs s gHom@mE0Hgodo
30 9A0m0mbol sbGomJbowsizoyg®o Lol@gdsby dolo
©50gb00m0 dmJdggdols Logygdgga by, sliggg. gobago-
0o bEOglbol dodomswo dgdsbobdgdol wom@yybgols
3omgo@olfobgdom, @o3 Ggobol Jombogyeo 0dgdools
doMoms© 3e0b0gy® aodmgmobgdsl Fomdmowagbl.

TEHETUYECKHUE ACIIEKTBI YCTOMUYMUBOCTH K MAJISIPUM (OB30P)

Jlapuna C.H., Caxaposa T.B., I'opo:xxanuna E.C., Bypnaes H.W., Yeobimes H.B.

Tepeuviii mocrosckuil 2ocyoapemeernubiil meouyunckuti yrugepcumem um. M.M. Ceuenosa (Ceuenoeckuii Ynusepcumem), Poccus

Mansipusi ABIS€TCS OAHUM M3 HauOoJee pacIpoCTPaHEHHBIX
napasuTapHbIX 3a0osieBaHnil B Mupe. CornacHO naHHBIM Bee-
MHUpPHOHU opranusanuu 3apasooxpanenus (BO3), Bo Bcem mupe
HACUYMTHIBaeTCA 225 MIJIMOHOB ClTyyaeB 3a00JI€BaHUS MAJIIPU-
eit, bonee 781 000 cMepTeNnbHBIX ClIyyaeB B TOJl B pe3ynbTaTe
WHBa3UH, BEI3BaHHOU, B ocHOBHOM P. falciparum [23]. Mansipust
SIBTIACTCS CUIIBHBIM CENEKIIMOHHBIM (haKTOPOM, OKa3bIBAIOIINM
BIIMSTHUE Ha TeHOTHI YenoBeka. Hanbonbiee Bo3aeiicTBre BO3-
OyuTeNn MalIIpUU OKa3bIBAIOT HA JKUTENEH TPONUUECKOTO T0-
sica. B pesynbrare mosBUIMCH TeHeTHYECKUE 3a001eBaHus, Ta-
KHE KaK CEPIOBUIHO-KIETOUHAs aHEMMUS, TaTacCeMHus, Ae(DUIIUT
[ITI0K030-60-(hocdaraerniporeHassl.

Lens o030pa - o6oOmmeHne U aHaIU3 COBPEMEHHOHM Hayd-
HOM, TEKyIllel U pPeTPOCHEKTUBHON JIMTEPATyphl 10 T€HETHYE-
CKOM yCTOWYMBOCTH K Maysipuu. B o030pe paccMarpuBaroTcst
pe3ysIbTaThl HMCCIEAOBAHUH MOMMMOP(GHU3MOB 3PUTPOLIUTOB,
3aIIUIAIONINX YeTOBEKa OT MATAPUIHHON MHBA3UU U JieTaeTcs
MOMBITKA 00BACHUTH MEXAHU3MBI YCTOHUNBOCTH K JaHHOMY 3a-
OoneBanuto [2,6,13]. [ToHMMaHMe TEHETHYECKHX HM3MEHEHUH,
CBSI3aHHBIX C HAPYLIEHUAMH B 3PUTPOLUTAX U OCOOEHHOCTAMHU
MaToreHe3a Mo3BOJMT Pa3padoTaTh HOBYIO TAKTHKY JEUEHUS U
npodunaktuku Massipuu [14,17,22].

CeprnoBUAHO-KIIETOUHBIE AHEMHUHU - TPYIINa TeHETHYECKUX
3a00eBaHNi, BO3HUKAIOIUX y TOMO- U TE€TEPO3UIOT B pe-
3yabTaTe TOYKOBON MyTallMM, 3aMEHBI OCHOBAHHS B IIECTOM
KOJZIOHEe B reHe, koaupyromem HbB, oTBeTcTBeHHOM 3a mpo-
TyKIMio B-1enu remornoOnHa uenoBeka. B pesynbrare riy-
TaMUHOBasi KHCJIOTa MEHSETCS Ha BaJHUH, YTO MPUBOJUT K
MOBBIIIEHHUIO MOJUMEPHU3aIMY TeMOTTIO0NHA U SIBIISETCS MPH-
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YUHOW M3MEHEHHs (POPMBI 3PUTPOLUTOB HA CEPIOBHIHYIO.
Takue 3pUTPOLUTHI CTAHOBATCS PUTUAHBIMH, TEPSIIOT 37a-
CTHYHOCTb, 3aKyTTOPUBAIOT MEJIKHE COCY/bI U TeMOIU3YIOTCS.
Pa3Butne mManspuifHOTO TIa3MOIHs 3aBUCUT OT TeMOIIo0H-
HOBOTO OKPY’KEHHMs, TaK KaK M3MEHEHMs B TeMOITI00HHE Ha-
pyLIaoT OMOTOTHYECKUI U KIIETOUHBIA MEXaHU3MBI Pa3BUTHUS
nmapasuToB. Y reTepo3uroT remornooun S B 90% ciaydaes 3a-
MIMIIAET OT JETAJIBHOTO UCXOAA MPHU TPOMUUECKON MaISIpHH.
IHonumepu3zanuss reMormioOMHa y TETEPO3UTOTHBIX 0COOeH
HPEOTBPAIACTCS H3-3a NPUCYTCTBHUS HOPMAJIBHOM P-1ienu B
teTpamepe. [omo3urorHocts mo reny HbS sBnsercs nerans-
HOH, T€TePO3UTOTHOCTh - HET. II0CKOIBbKY rOMO3MIOTHOCTH
JeTanbHa, MPEANoNaraeTcs, YTo JA0KEH MPOXOIUTh IBOIIO-
IIHOHHBIN 0TOOP MPOTHUB MyTaHTHOTO aniens. Bmecto atoro
MyTalus BeChbMa MIMPOKO pacmpocTpaHeHa B Adpuxe. [leii-
CTBUTEIBHO, MCCIEAOBAHMS MOKA3ald, YTO YacTOTa ajelns
HbS 6bu1a BbIlIe y MAMEHTOB ¢ MalsIpHel cpeiHeil TSHKECTH,
YeM y MALUMEHTOB C TSHKENOHN U JeTanbHON manspuei. Ilpu-
YHHBI 4ero HescHbl. Co BpeMeHEeM BBIIBHHYTA THIIOTE3a, UTO
MyTaHTHas B-Lienb MeHee d(QQEeKTHBHA B MPEIOTBPALICHUN
TeHEpalnu KUCIOPOIHBIX PAJUKANOB BHYTPH CAMHUX 3PUTPO-
LIUTOB WJIH Mapa3utamu [3]. MccnenoBanus moka3aiy 3alinT-
Hbli 3ddext HbS ot Plasmodium falciparum (P.falciparum)
[12]. B 3amagnoit Adpuke camyro 3HaUUMYIO POJIb HTPaeT
BKJaa obecneunBaer HbS, koTOpBI, M0 Bcell BEPOSITHOCTH,
obeperaer OpraHusM OT CMEPTH M TSXKEIOro TeUSHMs Taja-
cemuu [9]. MexaHn3M 3alIUTHI TAKKE MOXKET OBITH 00yCIIOB-
JIeH 3aTpyAHEHUEM MPOHMKHOBEHHS U 3a/Jep:KKOH pocTa ma-
pa3uToOB B MOpaKeHHBIX puUTporuTax. IIpenmonaraers, 4To
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sta myTtanus nosiswiack 2000-3000 ner Hazan. Aitens HbS
SIBJISIETCS TIPUMEPOM cOaIaHCHPOBAHHOTO MoJUMopdu3Ma B
yesoBeueckoil momyssanuu [8].

I'emorno6un C cBszan ¢ myrauueii B rene HbB, npu xotopoii
[IyTAMHHOBAsI KUCJIOTa MEHSETCSI Ha BaJIMH B 1o3uiuu 6 [1].
Annens HbC B roMO3HIOTHOM COCTOSHHM OOCCIICUHMBACT 3AILUTY
ot mMassipun Ha 90 %, B rerepo3uroTHoM - Ha 30%. Ota MmyTarms
y HOCHTENeH He COMPOBOKAACTCS TSDKEIIBIMHI KIIMHUYECKHMH IIPO-
SIBJICHUSIMH B CpaBHEHHH ¢ MyTaiueit HbS.

I'emorno6un E — myrauumst B rene HbB, npu kotopom riy-
TaMUHOBas KHUCJIOTA 3aMEHSETCs Ha JIM3UH B MO3ULUU 26. DTO
reMOITIOOMHOMATHSI MOXKET 3allMIIaTh OT TPEXJIHCBHON Mais-
pun. T'omozurotsl o HHE umMeror GeccHMNTOMHYIO aHEMHIO,
OJIHAKO HEC U3BCCTHO, KaK 3Ta MyTaLlI/ISI BJIMSACT HA KIIMHUYCCKOC
TedeHune Mansapun. Habmomaercss ycTOWYMBOCTh TETEPO3UIOT K
Pfalcipatum. HocutenbcTBo remorioduna E 00bruHO BeTpeya-
ercs B ctpanax FOro-Bocrounoii Asuu. [Ipeanonaraior, uto sta
MyTal¥sl BO3HHKJIA OTHOCUTEIIBHO HEJAaBHO U OBICTPO Pacrpo-
CTpaHuJIaChb B IOITYJIALIUHA.

TaﬂaCCeMHI/I - KJiacc aHeMMﬁ, BBI3BAHHBIX AHOMAJIHUSIMU B
resax, KOAUpyroumux l'[pO}lyKLIl/I}O FeMOFJ'IOGI/lHa, IIPpU KOTOPBIX
MPOKCXOAUT YyTPaTa, YMEHBIICHUE WIIN 3aMCHA O- WK [3-Iierneit
B MOJICKYJIe TeMOITIOOMHA Ha Y- WK O- B pe3ynbrare Jelelun
WIN JPYrHX HEepecTpoeK KOMUi IIOOMHOBBIX I€HOB Ha Xpo-
MocoMax 11 mnu 16. B 3aBHCHMOCTH OT HapylIEHHs CHHTE3a
o- Wwin B-1eneil BeIACISAIOT o~ U P-Tamaccemuto. Jenerus, 3a-
XBaTbIBarollas 4Y€TbIPE KOIMUU U.—FJ'IOGI/IHOB]:IX I'€HOB, IPUBOAUT
K [I0OJJHOMY OTCYTCTBUIO O-LIeTIell 1 00pa30BaHUIO HECOBMECTU-
MOI'O C JKH3HBIO I'eMOIIOOMHaA, cocTosiero u3 y-uenei. Ilpu
HOHCCHC H" CﬂﬂaﬁCHHFOBbIX MyTaLlI/IﬂX, a TaKXKE MyTalusix B
MPOMOTOPHO# 00J1aCTH TeHa -TI0OMHOBBIX IETICH MPOUCXOTUT
YMEHBIICHHE WK PEKPaLieHHe CHHTE3a -III0OMHOBBIX LICIeH.
Ha ceromusimnuii nenp onucano Ooinee 300 Takux MyTarui,
HNPUBOAALINX K IIMPOKOMY CIIEKTPY KIMHUYECKUX MPOSIBICHUH.
Hamd'-me TajlaCCEMHUU B TI'OMO3HMI'OTHOM COCTOSAHHHU SBJISACTCA
IPUYMHOHN TSDKEJIOrO TeUeHHUs 3a00J1eBaHUs, @ 4acTo U ruleiu.
B rerepo3uroTHoM coCTOSHUM MHBAa3HPOBAHHBIN MaJIIPUUHBIM
IUIa3MOJIMEM YEJIOBEK SIBIISIETCSI MPAKTHYECKU 370poBbIM. [lo-
Ka3aHo, YTO KaK O-, TaK M P-TajacceMus 3alluIIaeT OT Mais-
puu. I/IMG}OTCS{ JaHHBIC O l'lOBbILUeHHOﬁ ‘lyBCTBI/ITeHbHOCTH K
unBasun Pvivax u Pfalciparum y nereit miaamero Bo3pacta
(mo mByx ner) ¢ o-Tamaccemueit [11]. BoisiBineno, uto B spu-
TPOLUTAX TMPU 0-TAJACCEMHM HAOIIONACTCSl CHIDKEHHE pocTa
rapasuTa U IOBBILICHUE CBA3BIBAHWSA C aHTUTCIaMU MMMyHHOﬁ
ChIBOPOTKU. OJIHAKO OKOHYATEJIBHO 3AIMTHBIA MEXaHHU3M IpH
TaJIACCEMHHM 110 cel JeHb Heu3BecTeH. B EBporie Bbicokas ua-
CTOTa TaJlacCeMUIl 0OHapy)keHa y HaceseHus noodepexbst Cpe-
JIM3EMHOT0 MOpsl. DTH TeMOINIOOMHOIIATHH TAK)Ke BCTPEYAIOTCS
HpaKTUYeCKH 1o Bcex cTpaHax Adpuku, bmmxuero Bocroka,
Cpenneit u FOro-Bocrounoit Asun, ApaBuiickoro noayocrpo-
Ba, B VHauy, OxuHoMm Kurae u npyrux peruonax, rie Majspus
SIBJISLIACh PACHPOCTPaHEHHBIM MAPa3UTapPHBIM 3a00JI€BaHUEM B
HoCJIeHEee ThIcAYesIeTHE.

[Tpumepno y 400 MUIJIMOHOB 4YEJIOBEK, XKUBYLIMX B TPOIU-
YECKUX M CyOTPONHMYECKUX paifoHax, 0OHapyHMBaeTCs HeIo-
CTaTOYHOCTh TIIIOK030-6-hocdar nmeruaporenassr (I'-6 DI,
G6PD). Henocrarounocts I'-6 @JII' B 3purpomurax MOXeET
CHHU3HUTh POCT BHYTpHKJIETOUHOro napasura [20]. Mccienosa-
HUJ TMOKa3aJv, 4YTO MOPAKCHHBIC IJIAMOAUEM SPUTPOLUTHI, AC-
¢unmtHbIie 110 -6 DJIT, 6ostee moaBepIKEeHbI ParoUTHPOBAHHIO
MOHOIMTaMH, 4YTO HNPUBOAUT K YMCHBUICHUIO napa31/ITapH0f/'l
Harpy3ku npu 3aboseBanuu. leduuut pepMenTta nioKo30-6-
(docdar neruaporeHassl B SpUTPOLIUTE - MATOJIOTUS, CBI3aHHAS
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¢ myraiusaMu B reie G6PD na X xpomocome U cHIKaromas
CHOCOOHOCTh IPUTPOLUTOB MPENATCTBOBATh OKUCICHHIO. 'eH
GO6PD nokanu3oBaH B 001acTH XpOMOCOMBI X(28 U COIEPIKHUT
13 5K30HOB. CyLIECTBYIOT Pa3jIM4YHbICe BAPHAHTHI I'€HOTHIIOB.
Omnucano 6onee 300 pas3iaMyHBIX MyTalMid B TeHe, KOTOpbIE
BEAYT K nonuMopdusmy 3aboseBanus. Y OONbHBIX Maisipuen
HapasuT pa3pyllaeT B )PUTPOLUTAX reMOrIoOHH, obecnednBas
cebe MecTo Il pOCTa U MCHOIb3yeT TeMONIOONH IS TUTaHuUS.
B pesysnbrate BBICBOOOXKIAIOTCSI TPOTEUIBI U IKENE30, KOTO-
pbIe SIBIISIFOTCSI TOKCHYHBIMM MHHUIAATOPAMU OKHCIUTEIBHOTO
npouecca. 3Ha4YMMON 3alUTOW OT OKHUCIUTEIBHOIO Ipolecca
BHYTPH JPUTPOLMTA SIBIISIETCS] 00pa3oBaHUE TOHOPA AIEKTPO-
HOB HUKOTHHAMHU-aJICHUH-TUHYKIIeaTH-(pocdara ¢ TOMOLIbIO
(dhepmenTta mioko3a-6-pocdar meruaporenassl. edumur I'-6
OJII" obecrieunBaeT CHIKEHHE YaCTOThI TSHKEJIOH KIIMHUYECKOM
(OPMBI TPOITMYECKON MaJSIpUU Y T€TEPO3UIOTHBIX JKEHIIUH H
IeMO3HMIOTHBIX MYK4MH Ha Bocrtoke m B 3amaguoit Adpuke,
npumepHo Ha 50%. BoLiBneHHas ajulenbHas TeTepOreHHOCTD
no nedunuty -6 OJII" ocnoKHIET MOUCK B3aMMOCBSI3H HEIO0-
CTaTOYHOCTH ATOr0 (pepMEHTa C YCTOHYMBOCTBIO K TSDKEIIBIM
¢dopmam massipun [21], 4TO MOXKET BO3ZHUKHYTH B pe3ysbTaTe
3aTPYJHEHHOTO POCTA MapasuTa B IpUTPOLIMTAX H/WITH Oaroja-
pst 6osee dpdhexTuBHOMY (ParouTo3y 3apaXkeHHbIX IIA3MOIH-
SIMM SPUTPOLIMUTOB HA PAaHHEH CTaJUM Pa3BUTHS KIETOK KPOBH.
I'eorpaduueckoe pacrpocTpaHeHHe MyTalMil 10 COOTBETCTBY-
IOI[EMY TeHY COIIACYETCsI C IBOJIFOLIMOHHBIM 0TOOPOM IO MaJlsi-
pun. HanGomnbiiee pacripoctpaHeHue 3a001eBaHue MOIYIHIIO B
crpanax CpenusemHomopusi, bimxuero u Cpennero Bocroka,
CesepHubix pernoHoB Adpuku u FOro-Bocrounoit Asun.

IMupysarkunasza (IIK) sBnsiercst BecbMa 3HauUMBIM (ak-
TOPOM BOCHPHUMMYHUBOCTU K MaLSIpHH, €€ Je(UINT CBS3aH CO
CHIDKEHHEM BBDKHBAGMOCTH M yBEJIMUeHHEM (arorurosa MH-
¢unmpoBaHHbIX napasuTamu dpurpornutoB. Henocratox 1K
SBJISIETCSI BTOPOH 110 PacIpOCTPaHEHHOCTH IPUYMHON Haclen-
CTBCHHOU Hec(eponnuTapHOi reMoiuTHueckoil aHemuu. [1K
KaTaJIu3UPyeT CKOPOCTh INIMKOIN3a, @ HICTOUHUKOM 3HEPIUHU JUIs
SPUTPOLIUTOB SBISAETCA UMEHHO IIHMKOJIM3, NOCKOJIBKY Y 3pHU-
TpouuToB HeT Mutoxouapuii. ['en ITK nmomumopden u Bkiroda-
eT 59 reHeTHYecKUX BapHalMil, KOTOPbIe MOTYT OBITH CBSI3QHBI
CO CHMXXCHHOH PE3UCTEHTHOCTBIO K Majsipuu [4]. 3HaunMyro
pOJIb B MaTOreHe3e MAJSIPUM UTPAET dTall NPOHUKHOBCHUS Ma-
JIIPUIHOTO IUIa3MOAMsA B 3PUTPOLMT. M3MeHeHue cTpyKTypbl
MOBEPXHOCTHBIX AHTHUICHOB CIOCOOCTBYET MJIM CHMXKAeT (-
¢dexruBHOCTh MHBa3KHU. Duffy aHTHIreH/XeMOKHHOBBII peLienTop
(DARC), Fy mmuxonpotenn uiaun CD234 npenctapisior co6oit
AQHTUTEHBl HPUTPOLUTOB, KoaupyeMble reHoM DARC, KOTOpbIi
CUMTACTCSl HECHEHM(UUSCKUM PELENTOPOM sl HECKOJIbKUX
XeMOKHHOB. Mepo3outsl P. vivax ucnonbs3ytor antures Fy ams
BTOP)KCHHSI B DPUTPOLMTHL. Fy aHTUIEH IPEICTaBICH IBYMs
Pa3IMYHBIMH aJUISISIMU, U3BECTHBIMU Kak Fya u Fyb, KoTOpble
BO3HUKAIOT B pe3yJbTaTe OJHOM TOYEYHONW MyTalMu B KOZIO-
He 42 (rs2814778), 4TO NPUBOAUT K 3aMEIICHHUIO IVIMIIMHA Ha
acmaparuH B 6enke. Jpyroi momumopdusm (-337 > C) B mpo-
MoTtopHoi obnactu DARC reHa HapyliaeT ero dKCIpeccHio Ha
IIOBEPXHOCTU 3PUTPOLUTOB. DPUTPOLUTHI, IKCIPECCUPYIOLIHE
Fya, cBasbiBatores ¢ P vivax Ha 41-50% MeHbIle B CpaBHEHUU
¢ Fyb, a uHIMBUIBI C TeHOTUIIOM FyaFyb npoieMOHCTPHPOBAIIH
Ha 30-80% Oosee HU3KUH PUCK Pa3BUTUSA KIMHUYECKUX CHM-
ITOMOB Majisipuu vivax [10]. DpuTpoLuThl HHIAUBHIYYMOB C T'e-
HoTuoM Fy-33 HeBOCHPUMMYMBBEI K BTOPKEHUIO MEPO30MTOB
Pvivax v K 3pUTpOLUTAPHOI cTamuu 3aboneBanus. OQHAKO, Y
HUX HaOJII0aeTcs pa3BUTHE MAJIIPUU B IIEYEHH, YTO JEJIaeT UX
pe3epByapamu AJIs apasuTa.
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Tenernueckass HEIOCTaTOYHOCTh MEMOpPAHHBIX IPUTPOLIHU-
TapHbIX 0eJIKoB - muKodopuHoB A, B, C, BBIONHSIOMHUX POIIb
PELenTOpOB CBSI3bIBAHMS C APA3UTOM, CIIOCOOCTBYET OTHOCH-
TEJIHOW yCTOWYHMBOCTH DPUTPOLUTOB K MHBA3uU Pfalciparum
[8]. B mporuBononoxuocts Pvivax, Pfalciparum, no Bceit Be-
POSITHOCTH, UMEET Pa3HOOOpa3HbIe MyTH UHBA3UH B IPUTPOLIHU-
Thbl. 32 MHBA3UI0 MEPO30UTA OTBEYAIOT HECKOJIBKO PELENITOPOB
Ha ITOBEPXHOCTH JPHUTPOLUTOB, KOTOPBIC BKIIOYAIOT IJIMKO-
¢opun A, B u C (GP4, GPB u GPC), 6enkoByio mnonocy 3 u
Y-peuentopsl, E, Z u X, MonexynsipHas UIEHTUYHOCTb KOTO-
PBIX ellie He omperesnieHa. bonbloe BHUMaHUe yIesieTcs TeHaM
GYPA, GYPB, GYPC, xoaupyromum rukodopunsr A, B, C.
[Monumopdusmel, HUIAeHTHGUIUPOBAHHBIE B T€HAX PELENTO-
poB - GYPA u GYPB, obecneunBatoT nuiib YaCTHUHYIO 3a-
IIUTY OT MHBA3UHU IUIa3MOAus B 3puTpouutsl [8]. B bpasuisb-
CKOM pernoHe AMa30HKH OJHOHYKJICOTHIHBIN MOITUMOP(HH3M
SNP B rene peuentopa GYPB (rs7683365) accounupyercs ¢
BOCIIPUUMYHMBOCTBIO X03siMHA K UHBa3uu Pfalciparum. Inu-
kopopun C sIBIsSETCS MHHOPHBIM KOMIIOHEHTOM MeMOpaH
IPUTPOLUTA, KOTOPBIH CIIY’)KUT PELENTOPOM [UIs DPUTPO-
UT-CBs3bIBatoniero komnonenta 140 Pfalciparum. Gerbich
(nenenus B 9k30He 3 reHa GYPS) npuBOOUT K YMEHBILICHUIO
unBasuu Pfalciparum. Dta MyTanusi 4acTto BCTpedaercs B
[Tanya-Hosas I'Bunes [20].

V3meHenus B CTPYKType MEMOpaHHBIX OEJIKOB MIIN OCIIKOB
[IUTOCKEJIETa IPUTPOLIUTOB TAKKE CBS3aHBI C YCTOWYHBOCTHIO
K MaJsipu¥, B YaCTHOCTH OBAQJIOLMTO3 CBS3aH C HapyIICHHEM
uTockesnera spurporuta. OcoOblit T oBanonurosa IOro-
Bocrounoit A3uu, M3BECTHBIM KaK MEJIaHE3MHCKUN HIIM CTO-
MAaTOTEKTOHHYECKUI JUTHIITOLNTO3, CBA3aH C Te€TEPO3UIOTHO-
CThIO 1O Aenenuu 27 nap Hykineotunos (SLC4A41427) B renax,
KOJUMPYIOIIMX OEJKOBYIO IOJIOCY 3 B MEMOpaHe IPUTPOLIUTOB.
[OMO3HIOTHOCTh TPHUBOAUT K CMepTH SMOpHOHOB. ['eTeposu-
TOTHOCTh CBSI3aHa C OTCYTCTBHEM TI€MOJIM3a U KIMHHYECKHX
cUMITOMOB. OBaJIOLUTHI XapaKTEPU3YIOTCS KaK JKECTKHE U 00-
Jiee yCTOMYMBBIE K M3MEHEHHIO ()OPMBI, ¢ HU3KOM JKCIIpeccHeit
HECKOJIbKMX aHTUTCHOB 3pUTpoLuTOB [12]. XapakTepHbIM IS
oBasorro3a FOro-Bocrounoit A3uu siBnseTcst pe3UCTEHTHOCTD
K MaJIIpUHHON MHBA3UHU, OCOOCHHO IPOTUB BTOPXKEHHUS MEpO-
30uTOB Pfalciparum. Y TalMEHTOB C OBAJOIMTO30M CTEICHb
napasUTEeMHH HE 3aBUCHT OT TsDKECTH 3aboneBanus [20].

HacnenctBeHHBIIT cheponnTO3 ABISIETCS HApYIICHHEM, Xa-
PaKTepU3YIOLUIMMCSI M3MEHEHHUSIMH ITOBEPXHOCTH JIMINIAHOM
MeMOpaHbl IPUTPOLUTA. DTa PACIPOCTPAHEHHAS FEMOJIUTH-
yeckas aHeMHsl oTpaxkaeT Hed()(EKTUBHBIC B3aMMOICHCTBHS
UHTETpalbHbIX O€JIKOB MEMOpPAHbI U CBA3aHA ¢ 0oJjiee HU3KOH
napasuTeMuen.

TeneTnueckue BapuaHThI, CBSI3aHHBIC C MATOTCHE30M U OCO-
OCHHOCTSIMU ~ KJIMHHYECKUX TIPOSIBICHUH MaJLsIpHH, TaKKe
UMEIOT OOoJIbllIoe 3HauYeHHEe B (JOPMHUPOBAHUM yCTOHYMBOCTH.
leneruka ycrounBocTH K uHBa3uu Pfalciparum wsydyena He-
CKOJIbKMMH TPYIIIaMHU UCCIIEI0BATEINeH Il OLCHKH Pa3InYHBIX
I€HOB, KOHTPOJIMPYIOIINX AaHEMHIO, B TOM YHCIIE [IepeOpaibHyIo
[5]. Knerounast anresust - OCHOBHOM (hakTop B MaToreHese ma-
nspud. OJHOM M3 XapaKTepHBIX OCOOCHHOCTEH MAJSIpPHHU, BbI-
3BaHHOU Pfalciparum, siBisercs aare3usi MHOUIMPOBAHHBIX
IPUTPOLUTOB K KAMJUISIPHOMY SHJIOTEIIHIO, SIBISICTCS OJTHUM U3
BO3MOXKHBIX MEXaHH3MOB, JIOKAIINX B OCHOBE IaTOreHes3a Tsi-
KeNbIX (OpPM MaJLSIPUH, TAKUX Kak LepedpanbHas U IIaleHTap-
Hasi. MOJIEKyIIbI a/ire3uH BKIIFOYAIOT MOJICKYIY MEXKKICTOUHOM
anresun 1 (ICAM-1, CD54), monekyiny aaresuu TpoMOOLH-
ToB/3HA0TeNNaNIbHBIX KiIeTok 1 (PECAM-1, CD31), monexy-
ny anaresun cocyaucteix kietok 1 (VCAM-1), tpombGocmon-
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muH, E-cenextun, P-cenexrun, CD36 u XOHIAPOUTHHCYIb(AT
A [15,19]. IIponecc onocpenyercs JUraHIHBIM CBSI3bIBAHHEM
Pfalciparum c 6enxom memoOpans! spurpounros 1 (PfEMP1),
KOTOPBIH JKCIpeccHpyercss Ha MeMOpaHe MHQHIHPOBAHHOIO
RBC cpean MHOXKeCTBa ero HeMH(UIMPOBAHHBIX PELIEITOPOB,
TaKUX KaK ChIBOPOTOYHBIC KOMIIOHEHTBI, aHTHUT€HBI TPYIIIBI A
u B, nmrokozamuHomMKanel U peuentop kommiementa 1 (CR1)
[18]. HccnenoBaHus ayToOICuMM HALMEHTOB C lepeOpaibHON
MaJIipueil WM TsKeNoi MassipuiiHON aHeMueil mokasaiu Bbl-
COKYIO aJre3HI0 3PUTPOLMTOB, HWHBA3MPOBAHHBIX IUIA3MOAU-
€M Ha 3HIOTEIHAJbHBIX KJIETKaX COCYIOB TI'OJIOBHOTO MO3ra.
IIpu sTOM OOHApY)KMBAETCsI MOBBILICHHAS JKCIIPECCHs MOJIe-
Kyn aaresun, ocodenno ICAM-1. BoabuvHCTBO aHTHIEeHOB P,
falciparum cBsi3piBatoTcst ¢ Monekynoit CD36 u mostomy CD36
cuuTaercsi Haubosee 3HaYMMbIM HJOTEINAIBHBIM PELENTOPOM
JUISL CeKBECTPALMU MH(UIMPOBAHHBIX YPUTPOLUTOB M3 KPOBO-
toka [15]. CD36 mpencrasisier coboit 88-k/la-ruKkonpoTerH,
IKCIIPECCUPYEMbIi B JHIOTEIMANIBHBIX KJIETKaX, Makpodarax
U JICH/IPUTHBIX KJIETKaX. AKTHBHUPOBAHHbBIC JCHIPUTHBIC KIICT-
KA HAuMHAIOT NPE3CHTAlMI0 aHTUTCHOB napa3utoB. OpHakKo,
B omnuue oT ICAM-1, 3Ta MosieKyna He 3KCIpeccupyeTcs Ha
SHIOTEJINAIBHBIX KJIETKaX KanmuisipoB Mo3ra. CD36 ciyxut B
KaueCTBE peLeNnTopa Ul HECKOJIbKUX JIMTAHA0B, BKJIIOYAs XO-
JIECTEPUH, JTUIIONPOTeuHbI Hu3koi miuoTHoctu (LDL-C), komna-
reH, TPOMOOCIOMH U aHUOHHBIE (OCOHOIUNUIBI U YIaCTBYET
B CIIMSIHUU Makpogaros, HHAYyLUpOBaHHBIX yepe3 1L-4. Myra-
uuu B peuentope CD36 rena cBsi3aHbl ¢ 3a1UTON UM BOCIIPH-
UMYHMBOCTBIO K TsDKeNbIM (opmaM Mansipun [8]. B HekoTopbIx
paiioHax Adpuxu 1o 70% ciydaeB MalspU COIIPOBOXKIAIOTCS
KOMOH, KOTOpasi 3aKaH4YHMBaeTcs JeTalbHO B 15-30% ciyuaes
B 3aBHCHUMOCTH OT CPOKOB Hauaia jedeHus. Ha moBepxHocTH
napasurta pacrojaraetcsi MeMOpanHblit 0enok-1(PFEMP-1) 3a-
KOJIMPOBAHHBIM B TEHHOM CeMeHCTBe «vary. Kakaplid mapasur
COZEP)KUT MHOIO KOIHUIl 3TOro reHa W IMyTeM IHEepeKITIOYEHUs
SKCIIPECCUU MEKIY KOIHUSMMU BBI3bIBACT 3HAYUTEIIbHYIO aHTU-
TeHHYI0 M3MEHYUBOCTb. CO CTOPOHBI XO3sMHA HAOOp pa3iud-
HBIX MOJIEKYJI QAre3HH SKCIIPEecCUpyeTcs Ha MeMOpaHe KIIETOK
SHJOTENNS, TPOMOOIMTOB, MaKkpodaros, IpUTPOLUTOB, KOTO-
pbIe CITy)KaT CBSI3YIOLIMMH PELETITOPaMH JUlsl Pa3InuHbIX GopM
MeMOpaHHbIx OesikoB PFEMP-1 muasmonust.

Jlokanu3anust MHQUIMPOBAHHBIX IPUTPOLIMTOB BEIET K CKO-
IUICHUIO Mapa3HTOB U BHICBOOOIK/ICHUIO TPOIYKTOB X MeTabo-
JM3Ma, BKIIOUYAs IMKO3HI(POCGHATUANIT WHO30THII-CBSI3aHHBIC
MIOBEPXHOCTHBIE MOJIEKYJIbI, KOTOPbIE CTUMYJIUPYIOT MOHOLIUTI
K oOpazoBanuto utoknHoB TNF-a, IL-1, IL-6. YcraHnosiena
KOppessus Mexay BbIcCOKUM ypoBHeM TNF-a B chIBOpOTKE U
(bopmMaMu KITMHUYECKH BBIPOKSHHOH Mansipu. MyTarus B rpo-
motope reHa TNF-a B nonoxenun -308 npuBOIUT K MOBBIIIE-
Huto skcnpeccurt TNF-o, uto acconuupyercs ¢ nepedpaibHOi
Massipueil. B mocienHue roasl MosBUIMCH MHOTOYHMCIICHHBIE
COOOIIEHHsI O TEHETUYECKUX aCCOLMALUAX ¢ YCTOMYMBOCTBIO K
MaJIIpUU, MHOTHE U3 KOTOPBIX BKJIIOYAIOT UMMYHHYIO CUCTEMY
U TeHbI, OTBETCTBEHHBIC 3a MPOLIECCHl BOCHAIUTEIBHBIX peak-
uit. TNF-o ycunamuBaeT 3KCIpeccHio MOJIEKyN aAre3uy Ha JH-
JIOTEJINH, yBEIMYMBasl NMPUIMIIAHUE WHBA3UPOBAHHBIX 3PUTPO-
1uToB. [10CKOIBKY HEmopa)keHHbIE SPUTPOLUTHI CIUIAIOTCS C
MHBA3UPOBaHHBIMH, 3HAUUTEIbHAs arperauus 3pUTPOLUTOB B
KaIlMJUIApax Mo3ra BbI3bIBAeT y OOJBHBIX JIOKAIbHBINA TpoMOO3
U YBEJIMYMBAET MECTHOE BOCMAIICHUE C BBIIEICHUEM OOJIbIIO-
ro KOJUYECTBA HUTOKKMHOB, B TOM urciie TNF-o. DToT nuTokuH
YBEJIMUYUBAET U TPaHCKpUNLHUIO reHa iNOS, KOTOpbIil KonupyeT
NO-cuHTa3y — (GepMeHT, KaTaTU3UPYIOMIUi TpaHCHOpMAIIHIO
apryMHUHA B OKCHUJI a30Ta U LUTPYIIMH. B Gosbiioil koHIeHTpa-
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[IUM OKCHJ] a30Ta TOKCHYEH IS PSIIOM PACIIONIOKEHHBIX Kile-
TOK, BKJIIOYasi SHAoTeaHanbHbie. [IpogyKThl BOCHAIUTEIHLHOIO
UHOWIBTpATa Pa3pyIIAloT YHIOTENUH, TPUBOAS K NMOHOHIINK
IUIa3Mbl U 3PUTPOLIUTOB B TKAHH MO3ra, 4TO MOATBEPXKIAETCS
HaJIMYMEM TOUSYHBIX FeMOpPPAruii B TKaHsAX MO3ra y HOTUOIINX
oT 1epebpanbHOi Mansipuu. Ha oCHOBaHWU TPEICTABICHHOTO
BBIIIE THUITOTETUYECKOTO MEXaHU3Ma IaToreHe3a BhIOpaHbI He-
CKOJIBKO KaHJMJAaTHBIX [€HOB, B TOM YHCJIE TeHBbI, KOAUPYIOIINE
TNF-a; iNOS u ICAM-1. Ilo 3TuM reHaMm ObLI OIKMCAH IMOJIH-
MOp(GU3M, CBS3aHHBIA C MOBBIIICGHHOW WM CHIKCHHOHW YyB-
CTBUTEIBHOCTBIO K Maisipun. Camble yOeauTeIbHbIC TaHHbBIC
umerorcst g TNF-o u ICAM-1. Myrauus, pacnojoxeHHas B
308 HykieoTuaax Bble crapra TpaHckpunuuu resa TNF-o,
ycuiamBaia ero TpaHckpunuuto [11]. CBs3b 3T0# MyTaLuu ¢ T4-
KeJoi Mansipueid mposepena uccienoBanusmu Kajeguka D. et
al. [8]. MyrtantHbIit ayutens (qactora rena 0,16) cBsi3aH ¢ yBenu-
YEHHBIM PHUCKOM LIepeOpaibHON MaISIPUH, TSKEITBIMU OCIIOXKHE-
HISIMU U JIETATBHOCTBIO. DTOT 3G eKT HAOII0aICS TOIBKO Y TO-
MO3UTOTHBIX MaleHToB. ONUCcaHbl TAKKE ABE APYTHe MyTalluK
B nonioxkeHuH 238 1 376, 00e CBsI3aHbI C yBEINUYEHHBIM PHCKOM
pa3BUTHS KIMHUYECKU TKENOW (HOpPMBI MAJSIPUU M BapbUPO-
BaJIM B Pa3HbIX MOMysusX. Tak, noaruMopdusm B mpomMoTope
iNOS (G954C) cBsizan ¢ TspkecThio MHBa3ueit Pfalciparum B
T'abone u 'am6un [11].

3akiarwuyenue. [eHeTHUYECKHEe HM3MECHEHHs, KOTOpbIe 00c-
CHEYUBAIOT 3aLIMTY OT MaJsipUHU, CBSI3aHBI C AJalNTHBHBIMU
[pOoLIeCCaMu B MOMIYJISILUX, KOTOPbIE OABEPIraloTCst BO3CH-
CTBUIO MHBA3MH, BHI3bIBAEMOH MaJISIPUIHBIM I1a3MOMEM, Ha
HOPOTSHKCHUHU JUTUTEIbHOTO BpeMeHH. HempepbiBHOE H3yde-
HHUE MOJICKYJISIPHBIX OCHOB 3THX BapHAHTOB U MX 3aIIUTHBIX
(G GEeKTOB SBISIETCS 3HAUUMBIM HCTOYHMKOM HH(OpMAIUH
JUIS B3aUMOJCHCTBHUS XO3iMHA M Tapa3uTa Ha Pa3IMYHBIX
BHYTPUIPUTPOLUTAPHBIX CTaausax. Vcxoms U3 BbIIIE3IO-
JKCHHOTO, H3y4YeHHE HOJIMMOPGHBIX BApHAHTOB IPUTPOLH-
TOB BHOCTH 3HAYUTEJbHBII BKJIAJ B IOHUMAaHHE MEXaHU3MOB
3alUThl OT MaJsipuu. B 0030pe mpencTaBieHbl pe3ynbTaThl
UCCIIEJOBAaHUH 0 OMOXUMUYECKHUX, UMMYHOJOTHYECKUX U MO-
JIEKYJISIPHBIX MEXaHU3MaXx 3al[UThl OT MAJISPUH, B TOM YHCIIE,
IOpU CEePIOBUIHO-KICTOYHOH aHEMHH, TaJacCeMHUH, HeNO-
crarouynoctu -6 O, neduunrte nupyBaTKMHA3bI, HATUYUH
Duffy anturena, reHeTHUECKON HEJJOCTATOYHOCTH MEMOPAHHBIX
IPUTPOLUTAPHBIX OenkoB-mmkoopunoB A, B, C, nacnen-
CTBEHHOM c()epOLMTO3E U OBAJIOLMTO3E.
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SUMMARY

GENETIC ASPECTS OF RESISTANCE TO MALARIA
(REVIEW)

Larina S., Sakharova T., Gorozhanina E., Burdaev N., Che-
byshev N.

Sechenov First Moscow State Medical University, Russia

Malaria is one of the most important and common infectious
diseases in the world. The world health organization estimates
225 million malaria cases worldwide. Malaria is one of the stron-
gest selective factors affecting the human genotype. The great-
est pressure of malaria pathogens had on the inhabitants of the
tropical belt, in which invasion was the main factor of genetic
selection. As a result, there were genetic diseases such as sickle
cell anemia, thalassemia, glucose-6-phosphate dehydrogenase
deficiency and others. An important role in the pathogenesis of
malaria is the stage of penetration of the parasite of malarial
Plasmodium into the erythrocyte. Changes in the structure of
surface antigens of red blood cells may contribute to or reduce
the effectiveness of invasion. Genetic polymorphism associated
with the pathogenesis and characteristics of the malaria clinic
is also important in the development of malaria resistance. Un-
derstanding the genetic changes associated with red blood cell
disorders and pathogenesis can provide insights into the devel-
opment of new strategies for malaria treatment and prevention.

Keywords: malaria, genetic resistance to malaria, sickle cell
anemia, thalassemia, surface antigens of erythrocyte.
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OHHBIX (baKTOpOB, OKa3aBIIMX BJIMAHUC HA I'CHOTHII YCJIOBCKA.
HanGonpmmit npeccunr Bo30yAWTENM Malipud OKa3ald Ha
JKUTEJEH TPOIUYECKOro 1osica, y KOTOPbIX HHBA3Us BhICTyIajla
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SOME CLINICAL, NEUROLOGICAL AND NEUROPSYCHOLOGICAL CHARACTERISTICS
OF PATIENTS WITH CHRONIC KIDNEY DISEASE
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According to the present-day knowledge, chronic kidney
disease (CKD) is quite a common medical and social problem
because about 10 % of world population suffer from this pathol-
ogy. CKD also results in steeper quality-of-life declines for such
patients [9].

The nervous system impairment is frequently caused by re-
nal failure. Upon that, the neurological symptoms, which arise
from acute renal insufficiency, are the most clinically remark-
able ones. Uremia, which occurs at both acute and chronic renal
insufficiency, affects the nervous system central, peripheral and
autonomic parts. Besides, there are genetically determined dis-
eases where simultaneous kidney and brain damage takes place:
Von Hippel-Lindau disease, polycystic kidney disease, Wilson’s
disease and Fabry’s disease [5,7].

Dialysis patients with end-stage CKD have hemodialysis-
induced neurological syndromes [1,2].

One of the most frequent manifestations of uremia, accom-
panied by the central nervous system disorder, is uremic en-
cephalopathy. Uremic encephalopathy clinical presentations
are various; they are described in terms of dynamic change
of symptoms not only within several days, but even within
several hours (the latter is mostly related to acute renal insuf-
ficiency). Neurological disorders can be subclinical for a long
time: insignificant fatigue, irritability, apathy, difficulty con-
centrating. Encephalopathy progression can cause emotional
lability, memory and attention impairment, sleep distur-
bances, frontal lobe damage symptoms (difficulty in abstract
thinking, mental disorders, and paratonia). At the advanced
stage, uremic encephalopathy can manifest itself in the vari-
ous forms of impaired consciousness, in particular, delirium
with visual hallucinations; psychomotor agitation; and also
the various levels of depression of consciousness, including
coma. Besides, symptomatic epilepsy as generalized tonic-
clonic and focal, mostly motor, seizures; meningism (it oc-
curs in approximately one third of the patients); multifocal
myoclonus; asterixis; dysarthria are frequently detected in
the patients [6,8].

The following mechanisms are principal in forming uremic
encephalopathy: hormonal disorders, metabolite storage dis-
ease, imbalance between activating and inhibitory cerebral
neurotransmitters, as well as dysmetabolic disorders. At the
incipient uremic encephalopathy there observed the increased
level of glycine in cerebrospinal fluid, the decreased levels
of glutamine and y-Aminobutyric acid (GABA). As uremia
grows progressively worse, the storage of guanidine succinic
acid cumulates, that leads to NMDA receptors activation and
GABA receptors suppression conducive to developing myo-
cloni and epileptic seizures. The increased level of guanidine
leads to the suppression of transketolase, the thiamine-depen-
dant enzyme of pentose phosphate cycle, which is an impor-
tant link in the process of myelin fusion [4]. Transketolase
inhibition at uremia results in myelination disorders in the
structures of both the central and peripheral parts of the ner-
vous system [7,10].

Renal failure is accompanied by the main respiratory chain
enzymes dysfunction which leads to the increased levels of ade-
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nosine monophosphate, adenosine triphosphate and lactate, that
is associated with the increased requirement of oxygenation, on
one hand, and the increased energy consumption of brain tissue,
on the other hand. The oxidative stress results in mitochondrial
membranes dysfunction rise, their damage, and the deprivation
of oxidation-reduction process in neurons [9].

The peripheral nervous system disturbances in CKD can be
manifested by polyneuropathy, mono-neuropathy and carpal
tunnel syndromes. Polyneuropathy occurs in about 60-98 %
of patients with CKD. More often, it is the motor autonomic
one, which mainly affects the lower extremities. Uremic neu-
ropathy is specified by muscle weakness, reflex and sensory
disorders (changes in superficial and deep reflexes, burning
pain, dysesthesia), autonomic disorders (orthostatic hypoten-
sion, sudomotor disorders, erectile dysfunction, gastrointes-
tinal disorders) [5,9].

In dialysis patients with CKD the following neurological
complications are quite common: dialysis disequilibrium
syndrome (DDS); Wernicke’s encephalopathy, dialysis de-
mentia, subdural hematoma, posterior reversible encepha-
lopathy syndrome (PRES), osmotic demyelinating syndrome,
secondary inflammatory cerebral diseases, sinus thromboses,
symptomatic epilepsy [1,2].

Dialysis disequilibrium syndrome manifests itself by head-
ache, nausea, dizziness, muscle cramps that as a rule regress
within several hours after dialysis is finished. Less frequently,
DDS is marked by the development of myocloni, delirium, gen-
eralized epileptic seizures, optic disc edema, ocular hyperten-
sion and arrhythmia that can cause death (is manifested by the
wide range of focal and whole cerebral symptoms, including
PRES, the main pathogenetic mechanism of which is vasogenic
edema of brain tissue), cephalgia syndrome, cognitive and cere-
brovascular impairments, symptomatic epilepsy [2,4].

PRES is a clinical-radiological syndrome which manifests
itself as symptomatic epilepsy, vision disturbances, cephalgia,
corresponding focal symptoms, and also the formation of hy-
perintense foci which can be seen on T2-weighted MR image in
white matter of the brain in its subcortical parts that are caused
by vasogenic edema connected with the rapid decrease of uric
acid in blood plasma and sharp change of osmotic pressure [2].

According to various data, the incidence of subdural hema-
tomas in dialysis patients ranges between 1% and 3.3% and is
connected with coagulopathy which is associated with uremia
and use of anticoagulants to make dialysis possible [4].

Wernicke’s encephalopathy is quite rarely detected in the pa-
tients with CKD who undergo chronic dialysis and is connected
with excretion of excessive thiamine during hemodialysis. It is
more frequently manifested through cognitive impairments and
ocular motor apraxia [2].

Dialysis dementia (dialysis encephalopathy, progressive
myoclonic dialysis encephalopathy, hemodialysis encepha-
lopathy) develops in approximately 0.6-1.0% of dialysis pa-
tients, it is manifested through progressive cognitive impair-
ments with rapid development of dementia, myocloni, speech
disturbances, agraphia, acalculia, mental disorders, halluci-
nations [2,8].
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Secondary hyperparathyroidism often goes along with renal
failure due to the impaired reabsorption of calcium ions. As a
consequence, it fails to differentiate clearly the share, which is
contributed by uremia and hypercalcemia, respectively, into the
development of so-called uremic proximal myopathy; however,
it is reliably known that CKD can be associated with such neu-
romuscular disorder [3,10].

Kidneys are among the most important structural and func-
tional elements in the homeostasis system, which maintains
the sustainability of the self-regulating internal environment.
This feature of the kidneys is due to the diversity of their
functions, followed by the complex processes of blood ultra-
filtration and urine transport, metabolic processes in tissues,
the synthesis of hormones and biologically active substances,
renal blood flow autoregulation, renal function nervous con-
trol mechanisms. Studying and assessing CKD progression
causes, regardless of the etiological nosological form, made
it possible to estimate the value of such factors as: the im-
mune, infectious, metabolic, hemodynamic, hemocoagula-
tion, urodynamical, hyperfiltration ones, whose hierarchy is
subject to variation during the course of the disease [2,5].

The different periods of CKD progression are, obviously, in-
dicative of regulatory mechanisms formed in the body to main-
tain the physiological constants of homeostasis. In this aspect,
analyzing the typological features of renal function, depended
on the vegetative support in various CKD etiological nosologi-
cal forms, is of great importance [4,7].

The complex interrelations between the integrating nervous
system and internal organs and systems, in particular, kidneys,
under normal and pathological conditions, have been studied not
enough.

Therefore, the insufficient study of the nervous system impair-
ment mechanisms under kidney pathology as well as the mutual
influence of the nervous system and kidneys under pathologi-
cal conditions, and the increasing medico-social significance of
renal pathology, in particular CKD, required studying clinical,
neurological, neuropsychological, paraclinical characteristics in
the patients [5,6].

In addition, determining the systemic mechanisms for orga-
nizing the interaction of renal function, autonomic homeostasis,
homeostasis leading systems (blood formation, urine formation,
immunity) regulation as well as appraising the nature of typo-
logical reactions of the renal function systemic organization,
depended on the type of autonomic regulation, may have a pre-
dictive value for the course of CKD.

The goal is to specify clinical and neurological and neuropsy-
chological characteristics of the nervous system impairment in
chronic kidney disease.

Material and methods. A fragment of 61 chronic kid-
ney patients, aged 52+2.43, complete examination is pre-
sented, among them 35 (57%) have stage 1 CKD, 26 (43%)
have stage 2 CKD and 7 (10%) suffer from stage 3 CKD.
The patients complete examination included: a detailed
clinical and neurological examination, neuropsychological
(evaluating the trait and state anxiety levels with Spiel-
berger anxiety scale), laboratory (identifying the param-
eters of electrolytic balance, nitrogen metabolism, auto-
immune markers of brain and kidney tissue injury) and
instrumental examinations (nephrosonography, brain MRI,
electroneuromyography).

Results and discussion. Having examined the patients with
CKD in detail, we detected the impairments in the structures of
both central and peripheral parts of the nervous system, as well
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as the autonomic nervous system and certain neuropsychologi-
cal makers.

Among the chief complaints, presented by the patients with
renal failure, were the following ones: in 79% — fatigue, in 63%—
intermittent headache, in 32%t — motiveless anxiety, in 26%t
— sleep disorders, in 25% — rotatory and non-rotatory vertigo, in
24% — hyperhidrosis, in 14% —unstable arterial blood pressure.

At the detailed examination of the patients with CKD there
were identified the impairments of the nervous system central
part. Thus, we detected the signs of pyramidal insufficiency
(pathological foot reflexes) in71% of patients, oral automatism
phenomena — in 35% of patients, vestibulocerebellar syndrome
— in 39% of patients, extrapyramidal disorders — in 48% of pa-
tients. In addition, 23%t of patients had mild cognitive impair-
ments.

On top of everything else while doing our investigation, we
determined the vegetative tone and the level of vegetative reac-
tivity in patients with CKD.

Vegetative tone is the degree of tension (the random lev-
el of activity) in the functioning of organs or physiological
system at relative rest. In our patients, we determined the
vegetative tone by calculating the Kerdo’s autonomic index
(BI) (BI=1 - (diastolic blood pressure/pulse rate)). When the
effects of the sympathetic and parasympathetic parts of the
autonomic nervous system (amphotonia, or normotension)
are balanced, the index approaches zero, the positive value
of the index indicates sympathicotonia, and the negative one
denotes parasympathicotonia. Thus, among all the examined
patients with CKD, the output constitutional autonomic tone
was amphotonic in 23%, it was sympathicotonic in 56 per
cent, and it was parasymptomatic in 21% of cases (Fig. 1).

B sympathicotonic tone

amphaotonic tone

B parasymptomatic tone

Fig. 1. The constitutional autonomic tone in patients with
CKD

The type of autonomic reactivity in the examined patients
with CKD was analyzed in such a manner. We determined the
vegetative reactivity (the speed and duration of the change
in vegetative parameters in response to environmental or
internal irritation) using Aschner-Dagnini reflex (normal re-
sponse — there was observed a heart-rate fall to 4 — 12 beats
per minute; sympathetic response — the reflex was absent or
inverted; parasympathetic response — there was observed a
heart-rate fall to more than 12 beats per minute). So, among
all the examined patients with CKD, the sympathicotonic
type of autonomic reactivity prevailed, it was detected in 62
% of cases; the parasympathetic type of autonomic reactiv-
ity was observed in 27 % of patients, and only in 11% of
the examined people there was detected a normotonic type of
autonomic reactivity.
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We studied the vegetative support by means of graduated ex-
ercise, namely, standardized knee-bending exercise, assessing
the change in the pulse rate, respiration and arterial pressure.
Thus, among all the patients with CKD, examined by us, only
8% of patients had a eukinetic type of vegetative support (ac-
cording to cardiac hemodynamics), 16 per cent of them had a
hyperkinetic type, and most patients, i.e. 76%, had a hypokinetic
type (that is, the vegetative support was insufficient) (Fig. 2).

30
20 B3

eukinetic type hy perkinetic type

hy pokinetic ty pe

Fig. 2. The vegetative support in patients with CKD

At the same time, a certain tendency was shown: in those
patients, who had adequate vegetative support, we observed
the lowest CKD progression rate, the patients, who had the
hypokinetic type of vegetative support, as well as those with
parasympathicotic type of vegetative reactivity, were ob-
served to have a rapid CKD terminal stage and, consequently,
required dialysis.

The autonomic nervous system tone disorder was identified
in 42% of patients, including orthostatic hypotension — in 13%,
erectile dysfunction — in 13%, nocturnal sudomotor disorders as
the hyperhidrosis of the trunk and lower extremities.

The results, obtained after studying the peripheral nervous
system condition in patients with CKD, were of primary
concern. Thus, 74% of patients were detected to have poly-
neuropathy. At that 65% of patients had no polyneuropathy
symptoms (even during the detailed targeted survey), they
had the signs of exteroceptive sensitivity as hyperesthesia
(26% of patients) and hypoesthesia (74% of patients); the im-
paired kinesthesia in digital joints was observed in 35% of
cases, the reduced vibratory sensitivity and the corresponding
reflex disorders were identified in 39 % of patients. It should
be noted that all the symptoms were more evident in lower
extremities. In 39% of patients the polyneuropathy syndrome
manifested itself through subjective sensations, in addition to
the objective changes in the neurological status, which were
the patients’ chief complaints, namely: burning feet, numb-
ness and paresthesia in hands and feet. No motor impairments
were detected in all the examinees. However, in 22 % of pa-
tients with polyneuropathy we observed autonomic nerve fi-
ber lesion, manifested by sweaty feet.

Having measured the state and trait anxiety levels (using the
State-Trait Anxiety Inventory), we found the increased state
anxiety level in 61% of cases and the increased trait anxiety
level in 26% of cases.

It can also be assumed that maintaining the sustainability of
renal homeostasis is realized by various mechanisms of vegeta-
tive regulatory intrasystem and intersystem mutual actions. The
structure and ways of interrelationships among the mechanisms
for organizing the kidneys function depend primarily on the type
of vegetative regulation. The typological features of organizing
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the urinary system function and its vegetative regulation are
similar for the various nosological forms of CKD: in normo-
tension, they are characterized by the maximal consolidation
of kidney functional parameters among themselves and with
the parameters of vegetative balance; in sympathicotoniaand
vagotonia, they are characterized by the decreased level of in-
teraction. The mechanisms of homeostatic systems interaction
were optimal for patients with CKD, who had normotension;
for those patients, who had sympathicotonia, the mechanisms
were observed to be in tension state and disintegration; for those
patients with vagotonia the mechanisms were in tension state or
insufficient.

Conclusions. Thus, all the examined patients with CKD were
detected to have the signs of a nervous system disorder, among
them 74% had polyneuropathy, 42% had the signs of inadequate
vegetative support, as well as changed neuropsychological sta-
tus, in particular the increased state anxiety level.

The detected neurological and several neuropsychological
features in chronic kidney patients are largely backed by the ear-
lier studies. However, in our opinion, the relationship between
clinical and neurological, paraclinical (in particular, immuno-
logical) and neuropsychological characteristics in patients with
chronic renal insufficiency requires further research. Taking into
account the fact that a CKD is polyetiologic, and the neurologi-
cal symptoms manifest themselves early in the course of the dis-
ease, as well as the disability, caused by the pathology, is high, to
study clinical, neurological and neuropsychological characteris-
tics in patients with CKD can optimize the algorithm for early
detection of this pathology.
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The goal of the research is to specify the nervous system im-
pairment clinical, neurological and neuropsychological charac-
teristics in patients with chronic kidney disease (CKD).

A fragment of 61 chronic kidney patients, aged 52+2.43,
complete examination is presented. The examination included
a detailed clinical and neurological check-up, neuropsychologi-
cal (evaluating the trait and state anxiety levels by applying the
Spielberger State-Trait Anxiety Inventory), laboratory (identify-
ing the parameters of electrolytic balance, nitrogen metabolism,
autoimmune markers of brain and kidney tissue injury) and in-
strumental examinations (nephrosonography, brain MRI, elec-
troneuromyography).

Thus, having examined the patients with CKD in detail, we
detected the signs of a nervous system disorder in all the pa-
tients, polyneuropathy — in 74% of patients, autonomic nervous
system tone disorder, neuropsychological status change, in par-
ticular, the increased state anxiety level — in 42% of patients.

At the detailed examination of the patients with CKD there
were identified the impairments in the structures of both the
central and peripheral parts of the nervous system, as well as
the autonomic nervous system and certain neuropsychological
makers. Taking into account the fact that CKD is polyetiologic,
and the neurological symptoms manifest themselves early in the
course of the disease, as well as the disability, caused by the
pathology, is high, we consider studying clinical, neurological
and neuropsychological characteristics in patients with CKD to
optimize the algorithm for early detection of this pathology.

Keywords: chronic kidney disease, clinical and neurological
characteristics, neuropsychological characteristics.
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HEKOTOPBIE KJIMHUKO-HEBPOJIOI'NYECKHE U
HEWPOIICUXOJOTMYECKUE XAPAKTEPUCTH-
KW MALHMEHTOB C XPOHUYECKOM BOJIE3HbIO
HOYEK

"Konouen O.H., 'Jluuman JLIO., ’Kapaes T.B.

'Hayuonanbhas meOuyunckas akademusi NoCieouniomMHo2o o0o-
pazosanus um. [1.J1. [llynuxa, kagheopa nesponocuu Ne2, Kues;
[Jenmp ambpuonanvivix mranett « IMCEJIy, Kues, Ykpauna

Lens mccrmeqoBaHus - OMpPENETUTh KIMHUKO-HEBPOIOTHYE-
CKHE U HEHpOIICHXOIOTHYECKNE XapPAKTEPHCTUKU ITOPayKCHHS
HEPBHO CHCTEMBI IPU XPOHUYECKON OOJIE3HH TIOYEK.

[puBenens! pe3ymsTaThl OJHOTO W3 (PPArMEHTOB KOMIIIEKCHO-
ro obcnenoBanus 61 ManMeHTa ¢ XPOHUYECKOH OOJNIE3HBIO TIOYEK,
cpenut KOTopbix 35 (57%) HaXORWINCH Ha TEPBOI CTaJUH XPO-
Hraeckoi 6onesnn nouek (XBIT), 26 (43%) — Ha Bropoit cragnu
XBI1. Cpennnii BO3pacT ManmeHToB cocTaBui 52+2.43 roma. Kom-
IUIEKCHOE OOCIIEZIOBAHNE MAIMEHTOB BKIIIOYANIO: ETANBHOE KIH-
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HHKO-HEBPOJIOTUYECKOe 00CIIeI0BaHNe, HEHPOICHXOIOrHUECKOe
(ompeneneHne ypoBHeH KOHCTUTYIIMOHAIBHON M PEaKTUBHON Tpe-
BOT'M C OMOIIIBIO MikaTel Crisibeprepa — XaHuHa), 1ab0oparopHOe
(ompezeneHye mapamMeTpoB AEKTPOIIMTHOTO OaaHca, a30THCTOrO
00MeHa, ayTOUMMYHHBIX MapKepoB HOBPEXICHHS MO3I'OBOH U I10-
YEYHOH TKaHel) 1 HHCTPYMEHTalIbHOe 00ciienoBanue (YIbTpasBy-
KOBasl IMarHOCTHKA ITOYEK, MAarHUTHO-PE30OHAHCHAs ToMorpadus
TOJIOBHOTO MO3ra, eKTPOHepoMuorpads).

VY Bcex MalUeHTOB C XPOHHUYECKHUM 3a00JeBaHHEM IOYEK
IIPU AETAJIHOM UCCIIEJOBAHUU BBISBIICHBI IPU3HAKHU ITOPAKe-
HUS LICHTPAJIbHOU HEPBHOU cucTeMbl, Y 45 (74%) nauueHToB
BBISBJICHBI IIPU3HAKU MOJMHeHponaruu, y 25 (42%) — npu-
3HAKHM HEaJeKBaTHOTO BEreTaTUBHOIO 00ECICUCHNsI, a TAKIKE
U3MEHEHHUS CO CTOPOHBI HEMPOIICUXOIOIMYECKOTo cTaTyca, B
YaCTHOCTHU HOBBILICHHBIN YPOBEHb PEaKTUBHON TPEBOTH.

[Ipu meranbHOM OOCJICIOBAaHUHM MAIUCHTOB C XPOHHYC-
CKOM 0OJIE3HBIO MOYEK YCTAHOBIICHBI NMPHU3HAKH MOPaKCHHS
CTPYKTYp Kak LEHTPAJILHOTO, TaK U Mepu(eprHuecKkoro oTae-
JIOB HEPBHON CHCTEMbI U BEreTaTUBHOW HEPBHOW CHCTEMBI,
OTIPE/ICIICHBI HEHPOTICHXOJIOTHYCCKUE 0COOCHHOCTH. Y YU ThI-
Basl MOJMATHOIOTUYHOCTh XPOHUYECKOW OOJIE3HH ITOUEK, I10-
SBJICHUE HEBPOJIOTMYECKUX CHUMIITOMOB Ha paHHEH, MHOIIa
JOKIMHUYECKOM CTaauM ee pa3BUTUSA M BBICOKHH YpOBEHb
UHBAJUAM3ALMM IPU 3TOH MNATONOTMM, aBTOPBI CUHUTAIOT,
4TO M3y4eHHE O0COOCHHOCTEH KIMHHMKO-HEBPOJIOTHYECKUX H
HEHPOICUXOJOTHYECKUX XapaKTEPUCTUK Y MALUEHTOB C XPO-
HUYECKHUM 3a00JIeBaHHEM MOYEK MO3BOJHUT ONTHMHU3UPOBATH
AJITOPUTM PAaHHEH NTUArHOCTUKU 3TOW MATOJIOTHH.
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HOBBDIi B3IVIS11 HA CUHJIPOM ’KHUJIbBBEPA (OB30P)

TI'opOynoBa O.E., Yepubimena E.H.
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Cunzpom XKunbbepa (GS) — 3T0 ayTOCOMHO-PELIECCUBHOE Ha-
CJISICTBEHHOE 3a00JIeBaHUe, XapaKTepH3yolleecs: HapylIeH -
eM DIIOKYpOHM3aLMU OWIMpyOUHa, BCIEICTBHE TCHETHYECKON
MyTaluu resa ounupyouna UDP-mroxypoHocunTpancdepassl
(UGT1A1), nposBrstolieecss HEKOHTPOIUPYEMOH Trunepounu-
pyOuHeMuei IpH OTCYTCTBHU MOBPEKACHHS I€HAaTOLCILTIONSP-
HBIX KJIETOK My remonu3za [1,22].

Cunzpom JKunbbepa BrepBble ommcaH (paHIy3cKMM Tepa-
nesroM ABryctoM JKuisbepom u neguarpoM IIsepom JlepeOyste
B 1900-1907 rr. [24]. V3y4yaemoe 3aborneBaHHe Ha3bIBaNOCH «la
cholemie simple familiale» — mpoctast cemeiinast xonemusi. 1o
muenuto Powell L.W. [44], pernaroriee 3HaueHNe B THAarHOCTHKE
cunapoma JKunbOepa Urpaer yBenMdeHHE KOHIIGHTPAIUH O0IIie-
ro ounupyOrHa B 2 pa3a ypoBHsI TpaHCAMMHA3, FaMMa-[ITyTaMUI-
TpaHCHENTHAA3bI 1 eNouHOM (ocdarasbl B TeUSHHE 6 MECSIICB.

OCHOBHBIM 6I/IOXI/IMI/I‘leCKI/lM TNPU3HAKOM 33.60J'[eBaHI/Iﬂ SABJISACT-
Cs HCKOHBbIOI'MPOBaHHAasA mnep61/ml/1py61/u-[emml CO 3HAYUTECIIbHBIM
npeobnaganreM HenpsiMoit (pakimu. CoaepkaHue mpsMoro ou-
nmpyOuna cocrapisier menee 20%. Cozmeprkanne OMIHpyOUHA B
CBIBOPOTKE KPOBH Y MAIIMEHTOB ¢ CHHAPOMOM JKnitbOepa HaxomuT-
cst B ipenenax 2-5 mr/an (34,2-85,5 MKMOJIB/IT), HHOTIA JOCTHTaeT
6 mr/man (102,6 mxMois/i). Takoe MOBBINICHHE HAOTIOMACTCS TPH
MPHUCOCTMHEHUH HHTEPKYyPPEHTHBIX HHQEKIHMil, yrnoTpebaeHnu
QIIKOTOJIs, TOCie TPaBM. B OONBIIMHCTBE CilydaeB CoOIepiKaHHe
OunMpyOMHa B CHIBOPOTKE KpoBH He mpesbimiaer 3 mr/mi (51,3
MKMOITB/TT). Y 30% HanueHToB mokasareny OunMpyOrHa OCTaroT-
csl B Ipezieniax HOpMaJIbHBIX 3HayeHui. Jpyrue Onoxummueckue
riapameTphl (00IIHiA GeTOK U OeNTKOBbIC (hPaKIINK, AMUHOTPaHC(E-
pasel - ACT, AJIT, xosecTeprH, MOKa3aTend THMOIOBOI TPOOBI),
OTpakarolye (QyHKIHIO TTeYeHH, He U3MEHEHBL. Y TalMeHTOB C
cemeitnbiMu opmamu cunapoma JKuiibOepa MHOIZIA MOBBINICHA
AKTUBHOCTD MIETOYHOM ocdarassl [10].

Cunapom JKnnpbepa BCTpedaeTcsi MOYTH BO BCEX CTpaHaXx.
[ToxasaTenu pacnpoCTPaHEHHOCTH BapbHPYIOT B 3aBUCHMOCTH
OT TeHAEPHOMN MPHUHAJISKHOCTH M ITHUYECKOTO MPOUCXOXK/IE-
HUsl. B 11emomM, 1o OreHKaMm HEKOTOPBIX MCCIIEIOBAHMM, CHH-
napom JKumsbepa BcTpeuyaercs mpumepHo B 3-10% oOrieit mo-
MyJISIUY, Yallle y My>KUUH, YeM Y JKEHIIMH B COOTHOLIeHHH 7:1
[34]. Uro xacaeTcst 3STHUYECKMX OCOOEHHOCTEH, TO HapylleHHe
aiutenst UGT1A1#*28, cocrosiiiero u3 Bcrasku TA - a (TA)7, siB-
nsieTcst HanboJee YacToi NpHYMHON Hamuuus cuHapoma JKumb-
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6epa B KaBkasckoii nonymsinuu (mytanus amwtens UGT1A1*28
npucytctByeT y 35-40% xaBkasues) [17].

OCHOBHBIM KJIMHUYECKUM MPOsIBICHUEM cuHApoMa JKuiipbe-
pa ABJIACTCA XKEJITyXa — 3a CUET YBEJIMUCHUS B KPOBU HENIPSAMOI'O
Oomnnpy6uHa. JKenryxa MHOTZIA OTMEYaThesi BO BpeMs cTpecca,
BUPYCHBIX M OaKkTepHaNbHbIX WH(EKIH, B TIEPUOJ TOIOAAHHS
[3]. Tunu4HO, YTO ABIECHUS KEATYXHU Y JUL ¢ cuHIpoMe JKuib-
Oepa HaYMHHACTCS C KOHIIEHTpauy obiero ounnpyouna 40-45
MKMO.]'[]:/J'[, XOTs1 Y HEKOTOPBIX UHAWUBUAYYMOB YBCINYCHNUE KOH-
LEHTpaluK OMINPYOUHA B CHIBOPTKE KPOBU MOXKET JOCTHUIATh
110 85 MKMOJIB/J1. B COMHHUTENBHBIX CiTydasiX, TPU HAJTMIHH HKell-
TYXH, JJIs TUarHOCTHKH CUHJIpoma JKuiabpbepa JOCTyIMHO reHo-
TUNUPOBAHUE IJId OAHOTO M3 MHOI'MX HOJTI/IMOP(I)I/I?)MOB B I'CHEC
UGTI1A (nanpumep, Bapuant UGT1A1%28) [20].

Y manueHToB ¢ curapomoM JKitboepa umeercst 1eeKT B reHe,
KOZIMPYIOIIEM KOHBIOTHPYIOLINiA hepMeHT ypuanHandochar rmo-
kyponocwirpancgepasa 1Al (UGT1A1), uro mpuBoaurt k 60-70%
CHIDKEHHIO CIIOCOOHOCTH NMEYeHH KOHBIOTMPOBaTh OMmMpyounH. B
rene UGT1A1 BeisiBneno 6onee 100 pa3innyHbIX MyTalfii, 4actoTa
KOTOPBIX pa3iIMyaeTcs y pa3HbIX STHUYECKUX rpymil [39].

OpHako B IocieqHee JecATWIeTHE JOMUHUPYET TOuKa 3pe-
HUS, YTO XKeNTyXa Ipu cunapome JKuiab0epa — TONbKO BeplinHa
aifcOepra, 3a KOTOPBIM MOTYT CKPBIBAaThCSI CEphE3HbIE METa00-
JMYEeCKUe HapylleHus. B merabonusme psana 3HI0- U 9K30T€H-
HBIX COeﬂHHeHHﬁ, 4YTO CBsA3aHO, B HaCTHOCTU C NPUCYTCTBUEM
npyrux mytanuid rena UGT1A. 3ameueno, uto y Tpetu 6oub-
HBIX ¢ cuHApOMOM JKus0epa yacto HabIroIaeTCs pa3sHooOpas-
Has FaCTPOIHTEPOJIOTNYecKasi CUMITOMATHUKA: OOJIM U CIa3Mbl
B JKMBOTE, M3KOIa, METANIMYECKUH UM TOPbKUN IPUBKYC BO
PpTY, IOTEPS anIeTruTa BIJIOTH 10 aHOPEKCHUH, TOIIHOTA U PBOTA,
YYBCTBO IIEPETIOTHEHUS JKEITy/IKa, B3AYTHUE )KUBOTA, 3aIl10PbI WU
noHocel. U XOTs, B OIIPEIACICHUE 0osIe3HN BXOJAUT OTCYTCTBHUEC
MOP(}OTOTHYECKHUX U3MEHEHHUH CO CTOPOHBI TeMATOIUTOB, PSI
ABTOPOB OITMCHIBAIOT YBEJIMYEHUE pa3MEPOB IIEYEHU, a UHOTA,
¥ CENIE3EHKH, UTO TPYyAHO 0ObscHUTH MyTarueif rena UGTIAL.

B OonblMHCTBE ClyyaeB, AMAarHocTka cuHapoma JKunsOepa
OCHOBaHA Ha CIly4aliHOM OOHApY)KEHHH MOBBIIIEHNS YPOBHS He-
IPSIMOTO OUIMPYOHHA B CHIBOPOTKE KPOBH Y TIAIIMEHTOB B MIEPHOTT
nosioBoro co3pesanus [13]. B moxpocTkoBOM Bo3pacTe mpoucxo-
JIUT TOPMOHAJIbHAS TIEPECTPOIKa OpraHu3Ma, COIPOBOXKIAIOIIASICS
HapacTaHUEM KOHLIEHTPALUK CTEPOUIOB, KOTOpasi BIUSET Ha MeTa-
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6osm3M OwMpyOHHa, MPUBO/S K TOBBILICHHUIO YPOBHSI IIOCIIC/IHE-
ro. Mcxons u3 aroro, cunapoM JKuspbepa yatiie AHarHoCTUPYETCs]
y HAILMEHTOB B [IEPUOJL IIOJIOBOTO CO3PEBAHUSL.

OnM3071bl JKENATYXH MOTYT OBITh CIIPOBOLMPOBAHBI PSIIOM IIpHU-
YUH — HapyLLEHUEM IUTaHUs, 00e3BOXKIUBAHUEM, [IEPEHATIPSKEHNU-
€M, CTPecCOM, F'eMOJIM30M WIIM MEHCTpPYyalbHBIM IIUKIOM. Peskoe
OrpaHUYCHUE KaJ'IOpPIﬁHOCTVI NATaHUA y HaHHBIX ITAllMCHTOB, B
YaCTHOCTH CHIDKEHHMS 0011ero notpedenus kagopuit 10 400 kkai
B JICHb, IPUBOJUT K TIOBBILIICHUIO YPOBHA OminpyOuHa B 3 pasa
BBIILIC HOPMAJIbHBIX 3HAYCHUI B TeueHue 48 yacos.

Jluna ¢ cunapomoM JKunbbepa HMMEIOT MyTallMd TEHOB
UGT1A1 u noBbIiIeHHBI ypoBEHb OMINPYOUHA, YTO IPUBOIUT
K YBEJIMUCHHUIO pHCKa 00pa30BaHMsl KAMHEW B JKETYHBIX HPOTO-
kax. Rao P.N. et al. [45] ycraHoBmiHN, 4TO IIpU paHHEW AUArHO-
ctuke GS ¢ UCIoIb30BaHUEM FEeHETUYECKOrO aHaJIN3a, BO3MOX-
HO, CHM)KCHUE HEXKEJIATCIIbHBIX OICPAllMOHHBIX BMEIIATCIILCTB
Ha KETUCBBIBOASLICH CHCTEME.

Wallner M. ycraHOBuII, 4TO y NALKEHTOB C 0OJee BBICOKUM
YPOBHEM HEKOHBIOTMPOBAHHOTO OWJIMPYOMHAa M OTCYTCTBHEM
KaKUX-JIN0O JPYrHX CHMIITOMOB 3a00JIeBaHMS TPAKTHYSCKH HE
BCTPEUYAIOTCSI MALMEHThI ¢ O)KHPEHUEM, T.€. MHJICKC MacChl Teja
MMeeT 3HAYUTEIbHO OoJiee HM3KHE IOKA3aTeNd WHIHKCAa MAacChl
tena (UMT) B cpaBHenuy ¢ o01ei momyssiuueit [57] u 3Ha4uTesb-
HO PEXKE OTMEYAIOTCS HAPYILICHUS YITIEBOAHOI'O U JIMIIUJIHOTO 00-
MeHoB [58]. B pesysbrare, y nanueHToB ¢ cuaapomoM JKuisdepa
pacnpocTpaHeHHOCTh caxapHoro nuatdera (CLl) 2 tuna u apyrux
XPOHUYECKUX MeTaGO.]'II/I'-ICCKI/IX W BOCHAJIMTCIIBHBIX 3360ﬂeBaHHﬁ
JIOCTOBEPHO HIKE B CpaBHEHUH ¢ 001ieit nomyrsiueid [18,54].

Pesynbrars! uccnenosanuii Stec D.E [48], Hinds TD [25] co-
BrazaioT ¢ panHeiMM Gazzin S. [22], B KOTOPOM [TOKa3aHO 4TO
HEKOHBIOTUPOBAHBIH OWIMPYOHMH MOXKET CHIDKAaTh PUCK BO3-
HUKHOBECHUSA M YyIydllaTb IPOrHO3 Yy MaME€HTOB C CUHAPOMOM
Kunsbepa u merabonuueckum curapomom, CII 2 tuma, B pe-
3yJbTaTe yMEHbIIEHHUs BbIcBOOOXkIeHUs uTokuHOoB (IL2, IFNy
u TNFa), orBera T-kieTok u akTHBanMU KomiieMeHra [14] —
IPOTHBOBOCIIAIMTENILHOE JCHCTBHE HEMpsIMOro OWIMpyOHHa,
cBs3aHo ¢ uHrHOuposannemM HAJIOH-okcumassl, 1 HHTHOHPO-
BaHreM VCAM-1 1 iINOS, yMeHbIIAIOIMM TPAHCIHIOTEIHAIb-
HYIO MUIPALHIO JIEHKOLIUTOB.

Zucker S.D. et al. [60] moka3any aHAJOTHYHYIO KOPPEILIUAIO
MEK/ly HOPMAaJIbHBIM COZIepyKaHHeM OMIMpyOuHa 1 Goree HU3KUM
PHCKOM Pa3BUTHSI KOJIOPEKTAIBHOIO paka, MPHUYEeM, PUCK 3HAUM-
TCJIBHO CHHM)KCH C€CJIM IMAaMCHT SABJIACTCA HOCHUTCICM TI'CHOTHUIIA
TA (7/7) cpenn myxuun, yem y sxenimH. UGTIA] naxomurcs
0] KOHTPOJIEM 3CTPOreHa, U B TOXKE BpeMsl, KOHTPOJIUPYeET Ouo-
JIOCTYITHOCTB 3CTPOTCHOB MyTeM ux OuoTpancdopmarmu. Takum
obpasom, bonee Huskas aktuBHOCTE UGT1A1 mpuBoauT k Oosee
BBICOKOMY YPOBHIO OmiinpyOuHa. Psin uccienoareneil npeaioxu-
JIM MICTIOJNIb30BATh YPOBEHb ICTPOTSHOB, KaK OJIMH U3 MPEAUKTOPOB
Pa3BUTHSI CEPACUHO-COCYAUCTHIX 3a0oeBanuii [29], HEAIKOrob-
HOTo crearorenarura [32] U paka MOJIOUHOM KeJe3bl y KEHILUH
[46]. TTockonbKy ypoBeHb 001Iero OripyOuHa UMeeT reHiepHbIe
OTINYMHS, Y MY)XKYMH KOHLIEHTpalysl OMInpyOHHa BbILIE, YeM Y
JKEHIIMH, HEOOXOIMMO JaJbHEUIINE HCCIEI0BAHMS B 3TOM Ha-
[IPaBJICHUU JUTS BBIACHEHUS B3aUMOCBA3U MEXK/Ty YPOBHEM 06LLleF0
OunmpyOuHa u sctporeHos, aktnBHOCThIO UGT1A1 1 marorexe-
30M 3200JICBaHUM, CBSI3aHHBIX C OKHCIIUTEIBHBIM CTPECCOM.

Stec D.E. et al. [48] noxa3zaim, 4To OHIMPYOUH MOXKET SIBISITHCS
(aKkTOpOM, aKTHBHPYIOIIMM TPAHCKPHIILIMH SICPHOTO PEeLenTopa
PPARa, KOTOpBIii IPUBOIUT K CKUTAHUIO JKHPA, 32 CUET yBEJINYe-
HUSI aKTUBHOCTH reHoB B-okucienus. PPARa orseuaer 3a romeo-
CTa3 )KUPHOM KUCIIOTHI B opraHusme. du3nonornyeckuil ypoBeHb
JTAHHOM KHCJIOTHI SIBISIETCS CBOCOOPA3HBIM OapbepoM, TOPMO3si-
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IIMM HOSIBJICHHE U IPOTPECCUPOBAHUE MIEUYCHOYHOIO CTearo3a (He-
QJIKOTOJIbHOH kupoBoii Oonesnu nedenn - NAFLD) [41].

[MonysasiuMOHHOE KOTOpPTHOE HCCIIEAOBaHHE I0Ka3ajo, 4TO
CMEPTHOCTB, HabIIoaemMast y Jirozieit ¢ cunapomom JKuis0epa B
BeJ’[MKOGpI/ITaHI/II/I, COCTaBJISICT ITOYTH ITOJIOBUHY OT CMEPTHOCTU
nuit 6e3 mpusHakoB cuHapoMa XKusebepa [27]. Onna U3 TeopHid,
KOTOpasi ObLIa MOCTYJIMPOBaHA, YTOOBI OOBSICHUTH ITO, 3AKIIIO-
JacTCsa B TOM, YTO AHTHUOKCHUIAHTHBIC CBOMCTBaA 61«m1x1py61/11-1a
OKa3bIBAIOT aHTUTPOMOOTHYECKHI dPPEKT Yepe3 CHIDKCHHUE aK-
THUBAlUM TPOMOOIIUTOB.

Horsfall L.J. et al. [28] B cBoMX HCCIICIOBAaHUSX BBISBHIM Ha-
JINYKE 3HAYUMOU CBS3H MEXAY NalnueHTaMu C BapuaHTOM I'€Ha
UGTI1A1, ymepenHoii runepOumpyorHemueii 1 0onee BBICOKOM
(DU3HOTOTUYECKON CIOCOOHOCTRIO JIETKHX. JI0Ka3aHO Takxke, 4To
PacrpoCTPaHEHHOCTh PECIUPATOPHBIX 3a00ICBaHMIA U OOJIee BbI-
COKHUE KOMIICHCATOPHBIE BO3BMOXXHOCTHU ZlbIXaTeJ'[bHOf/i CUCTCMBI J10-
CTOBEpPHO Hallle BCTPEYAIOTCSl Y MALMEHTOB C YMEPEHHOI XPOHH-
4ecKoii runepOumpyonnemueii npu cunapome XKisoepa, naxe ¢
y4ETOM TaKHX 3HAYMMBIX (haKTOPOB, Kak Kypenue [21,26].

IunepOunmpyOrHeMust SIBISICTCSl 3aLUTHOW peakiyeld pH
OCTPOM BHUPYCHOM I€laTHTE, HANPaBICHHOH Ha CTaOMIM3aLUIO
TenaToLHTOB U CHIKEHHE COICP)KAHMS MPOIYKTOB MEPEKHCHOIO
oxucnenus mununos (I10J]) [4], a nposiBIeHHE TOKCHYECKOTO MITH
AQHTHOKCHIAHTHOTO ICHCTBUS OMIMPYOUHA 3aBUCUT OT KOHLICHTPa-
MM [IOCJIC/IHEr0: TOKCHYECKOE JICHCTBUE MPOSIBISIETCS PH Kpaii-
HE TSOKEJON JKEITyXe — KOHIIEHTpauu cBbite 30 Mr/ .

IMpoBoxst cBon uccnenosanusi, D. Wang [59] B 2017 roxy o6Ha-
PYKHJI, UTO HEKOHBIOTMPOBAHHBIN OMIMPYOUH OKa3bIBACT 10303a-
BHCHUMOC BIIMSIHHUC HaA 3aXBaT MaKpO(baFaMl/I JIMITM 0B KPOBU, YTO
HPHUBOJIMT K CHIDKEHHUIO SKCIPECCHU TPAHCMEMOPaHHOTO X0JIeCTe-
punoBoro tpaHcrnoprepa (ATP-binding cassette transporter Al) u
YMEHBIICHHIO KOHLEHTPALMU LUPKYJIHUPYIOMIUX JIUIIOIIPOTCUHOB
Hu3kol wiotHocty (JITTHIT) npu cunapome XKunsbepa.

Cornacuo wuccnenoBanusm Kundur A.R. [34], ymepenHas
HEKOHTpOJIUpyeMasl THHepOMIMpyOHHEMHUsT MIPUBOIUT K CHH-
JKEHHIO TMIEPPEaKTHBHOCTH TPOMOOLIUTOB, KOTOPasi, B CBOIO
ouepesib, SIBISIETCS BeChbMa 3HAYUMBIM (DAaKTOPOM pHCKa pa3BH-
THSI CeplIedHO-cOCYANCThIX 3aboneBannii (CC3) — MOBbBILICHUE
CBHIBOPOTOYHOTO OMJIMPYOMHA CBS3aHO CO CHH)KCHHEM YPOB-
Hst xonecrepuna JIITHII, Ano6/Anoal n JIIIOHII, a Taxxe ¢
nosbienneM cootnouenus JITIBII/JIITHIT u 3ammToii 3THX
JIMIUJIOB OT OKHCJIeHHus. Kpome Toro, uMeroTces naHHbie 00 oT-
PULIATEIBHON KOPPEISALMOHHON CBSI3M HEKOHBIOTHPOBAHHOTO
OunMpyOrHa ¢ XOJIECTEPUHOM JIMIONPOTEH/I0B HU3KOIl IIOTHO-
cTH, 1 ypoBHeM C-peakTuBHOrO Oeinka [50].

Psin viccrenoBateneii 1oka3any Haauuue 00paTHON Koppess-
IIMOHHOI! CBSI3M MEX/y YPOBHEM OMIIMpyOUHA KPOBHU U 3a0oJie-
BaeMocTbio IBC — uem Hinke ypoBeHb OMIMpyOHHa, TEM BbILIS
BeposiTHOCTh pasButusi UBC, naHHbIe HaHHOTO HMCCIEI0BAHUS
MO3BOJIMIIN BBICKA3aTh MPEAIONIOKEHHE O TOM, YTO HU3KUH ypo-
BeHb OwnMpyOHHa siBisieTcst mpexukropoM passutus UBC. ¥V
00sbHBIX ¢ cuHApPOMOM JKuiabOepa, MMEIONIMX MOBBIIICHHBIN
ypoBenb Ounupybuna, UBC Bcrpedaercst B 6 pa3 pexe, 4eM B
ocHoBHOi#1 momyisinmu [33]. Bulmer A.C. [19] nokasain, 4to yme-
PEHHOE, XPOHUYCCKOE IOBBLINICHUEC YPOBHSI HEKOHBIOI'MPOBAaH-
HOro OMIMpyOMHA CBIBOPOTKH KpoBH Tpu Oose3nu JKuibbepa,
HPUBOJHUT K CHW)KCHHUIO KOHIIEHTPALMK OOLIEro X0JIeCTepHHA 1
XOJIECTEPUHA JIMIOIPOTEUI0B HU3KOU INIOTHOCTH, YTO, B KOHEU-
HOM pE3yibTaTe, NPUBOAUT K HUBCIUPOBAHUIO PUCKA PA3BUTHUSA
KapJHOBACKY/IIPHOM MAaTOJIIOTHH Y JaHHBIX MalUeHToB. Cienyet
OTMETHTh TOT (AKT, YTO y MAILMEHTOB ¢ cuHapoMoM JKuiboepa
YaCTO JIMIHUIHBII CIIEKTP CHIBOPOTKH KPOBU HE XapaKTepHU3yeT-
Csl MaTOJIOTHYECKUMH H3MEHEHUsMH. [1o MHEHHUIO HccieaoBa-
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TeJiei, B JaHHOM Cily4yae OWIIMPYOUH MOJIOKUTEIBHO BIUSIET Ha
OHOCHHTE3 X0JIecTeprHa Yepe3 apuibHbie perentops! (AhR).

Otu gansele moaTBepam Vitek L. et al. [53] B cBoux mccemno-
BaHUSX — cpenu O0JbHBIX CHHApOMOM JKuiibOepa, Kak MpaBuiio,
aTePOTeHHBIX M3MEHEHUH JIMIIMIHOTO COCTAaBa ChIBOPOTKH KPOBH
He HaOmromaeTcs, a yactora Berpedaemoctu MBC B 5-6 pas pexe,
YeM B MOMYJISILUH B LIEJIOM, YTO, [I0 MHEHHUIO aBTOPOB, 9TO CBSI3aHO
MMEHHO C aHTHOKCHIAHTHBIMU CBOMCTBAMH OMIIMPYOHHA.

I'pynma yuensix Bo mae ¢ Wagner K.H. [56], nokasamu uto
HOBBILICHHE CHIBOPOTOUHOIO OMIMpyOuHa, npu cuHapome Kub-
Oepa, Koppenupyer ¢ Hu3kuM prckoM pazsutisi CC3 u Koopek-
TaJILHOTO paka. BeposTHO, 3TO CBSI3aHO C BBICOKOM aHTHUIPOJIH-
(upaTHBHON AKTMBHOCTHIO HEKOHBIOTMPOBAHHOIO OHINpYOHHA
HPH BO3/ICHCTBUM HA MHUTOI'€H-aKTUBUPOBAHHbIE MPOTCHHKUHA3BI
(MAPK). HexonbrorupoBaHHbIi OMIMpYOMH y4acTBYeT TaKke B
paboTe APYruxX CUTHANIBHBIX ITyTel, TAKKX Kak (ocHOMHO3UTH -3~
kuHa3a (PI3K), kunasst AKT n mTOR [43].

B uccnenoBanuu Oenbruiickux yuensix [52] 3a 10-netuii nepu-
01 HaOJTIOZICHNSI BBISIBJICHO, YTO YPOBEHb OMIIMpyOUHa HIDKE pede-
PCHTHBIX BEJIMYMH B CHIBOPOTKE KPOBU CBSI3aH CO 3HAYMTEIILHBIM
YBEJIMYEHHEM II0Ka3aTeseil JIETaIbHOCTH U CMEPTHOCTU OT Cep-
JIEYHO-COCYAUCTOM 1 OHKOJIOTMYECKOH MaTosoruu y 5460 My KuuH.

Psin 3apyOeskHBIX MccienoBaTenei oIy aHaJIoTHYHbIe pe-
synbrarsl — Kundur A.R. ¢ kowteramu [34] ycraHOBWITH, YTO NPH
cunapome JKunpOepa MoBbIIICHHBIH YPOBEHb OHITHPYOUHA KOppe-
JpyeT co cHikeHHeM pucka CC3. [ unepakTHBHOCTb TPOMOOLIM-
TOB BCJIEACTBUE OKHCIIUTEIBHOIO CTPECCa MOBBILIAET PUCK TPOM-
003a, U, CleoBaTeNibHO, HH(ApKTa MUOKapaa. BUupyOrH MOXET
MHTHMOMPOBAaTh AKTHMBHOCTH TPOMOOLIMTOB, B3aMMOICHCTBYSI C
koyutareHoM U AJId-perientopamu WM MOBBIILIAsT YCTOHYUBOCTB K
OKHCIUTEIBHOMY cTpeccy. 1o MHEHUIO aBTOpOB, MHTHOMpOBaHKE
AKTHBHOCTH TPOMOOLIMTOB SIBIISICTCSI OZTHUM U3 MEXaHH3MOB, 00b-
SICHSIIOIIMX O0Jiee HU3KYI0O CMEPTHOCTh O CEepACYHO-COCYIHCTOM
IaTOJIOTHH y TIALIMEHTOB ¢ cuHapoMoM JKubbepa.

B 2008 1. Schwertner H. A. u Vitek L. [49] moka3aiu, 4To oBTOp-
Hb1i nonumopdusm TA npomoropa rena UTG1A1 (ugtlal*28, nmm
TA7) npuBonuT Kk cuikenuto Tpanckpunuuu UTG1A u nepurmry
MIEYCHOYHOI KOHBIOrauuy OMiupyOHHa, YMEPEHHOH TUIepOmIu-
pyOuHemMunu U peaxoi kauHudeckoit Manudecranun UBC.

B uccnenosanun Framingham Heart Study [37] y Hocureneii
romozuroT no amiento UGT1A1%28 BbIsABHIM HAINYUE CHIIb-
HOI KOPPEJALMOHHON CBSA3M MEXKIYy YMEPEHHO IOBBIIIEHHOM
KOHLIGHTpALMei OMIpyOrHa B CBIBOPOTKE KPOBH M HU3KUM PH-
ckoM paszutusi CC3. DTH HaOMIONCHHS TTOATBEPIKICHBI UCCIIC-
JoBaHUsAMHU 001ereHoMHbIX accoraiuii — UTGIA saBisercs
OCHOBHBIM I'eHOM, cBsi3aHHbIM ¢ CC3, a momuMopQu3M moBTOpa
TA cunbHO KOppesupyeT ¢ HU3KUM puckoM paszsutus CC3 [38].

B uccnenosannu Seyed Khoei N., xoTopoe HOCBSIIEHO W3-
YUYEHHUIO CBSI3U MEXKIY YMEPEHHOU rurepOrimmpyOnHeMueii u mo-
JIOKUTEIIBHON JMHAMUKOW aHTPOIOMETPHUYECKUX IOKa3aTesnei
JIMIAAHOTO TPpodHIIs y MALMEHTOB ¢ cuHapomoM JKunboepa ycra-
HOBJICHO, YTO MeTabosm3M OMIMpyOuHA JOCTOBEPHO BIMSET Ha
YaCTOTy Pa3BUTHUS OKMPEHHsI M M30BITOYHOM MacChl TeJa; Cpeau
MALMEHTOB ¢ CHHAPOMOM JKuibOepa JOCTOBEPHO pexke BcTpeya-
FOTCS TIAIMCHTBI ¢ OKHPECHHUEM, W30BITOYHO MAcCcoil Tena u JTuc-
JIUITHICMICH B CPaBHECHUH C OOIICH MOMYJISIMEH, YTO 0COOCHHO
4€TKO MPOCIKUBAIOCH B XO[€ (DH3HOJIOIHYECKOrO CTAPEHHMSL.
[MonmyueHHble pe3ysbTaThl IEMOHCTPHPYIOT, YTO Y IAIL[UEHTOB C
«JIETKO» TUNEepOMIMpyOUHEMHEH PHUCK Pa3BUTHS OXHUPEHUS U
JMCIIMITUIEMAN MUHUMAJICH JaKe NP CTapeHuu. B aToM e uc-
CJICIOBAHUHU YCTAHOBJICHO, YTO YMEPEHHOE XPOHHYECKOE MOBBIILIE-
HME HEKOHBIOTMPOBAHHOTO OrtnpyOuHa rpu cuapome XKunsoepa
KOppesMpyeT ¢ HU3KUM puckoM passutust CC3 [47].
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Bi X. ¢ coaBropamu [15] moiy4nst aHaIOruyHbIE Pe3yJIbTaThl —
Yy MY)KUYMH CTaplIero Bo3pacta ¢ cuHapomoM JKumbbepa OKpyx-
HOCTB Oeiep (MPUONU3KUTELHO Ha 6 CM) IOCTOBEPHO MCHBIIIC, YeM
Yy MY>K4HH JJaHHOM BO3pacTHOH Ipymnibl B 001iel nomymsauuy. Yto
KacaeTcst JIMIMUIHOro npoduiist, To y nanuentoB ¢ CXK ycraHos-
JieH OoJiee HU3KUH ypOBEHb TPUIIMLIEPUIOB. Y JKECHILMH CTaplie-
ro BO3pacTa ¢ cMHAPOMOM JKuiibOepa OKUpEHHE BCTpedaeTcsl Ha
32% pexe, ueM Cpeliy KEHIIMH aHaJIOTMYHON BO3PACTHON IPYIIIbI
B OOILeH TIOMYJISIMH, @ y JKEHIIUH CTaplieil BO3PACTHOM IPYIIIIbI
nokazaresb JITTHIT nocroBepHO HIKe B CpaBHEHUH C KOHTPOJIEM.
PerpeccroHHbIH aHamm3 nokasal, 4To yBeIUYEHHE )KUPOBOM Mac-
cbl Ha 1% KOppenupyeT co CHIKEHUEM HEKOHBIOTMPOBAHHOTO O~
nupy6uHa npumepto Ha 0,8 Mkmosb/i. [lomydeHHbIe TaHHbIE CO-
BIIAJIAIOT C pe3ynbraTamu uccienoBanuii Andersson C. [12].

OGLLIel'Ipl/BHaHH])IM ABJISIETCA TOT q)aKT, 4YTO Y JKCHIIUH BbI-
SIBJICHO 00JIee BBICOKOE COZIep)KaHNE )KUPOBOU KIIETUYATKH, IIPH
9TOM 0oJiee HU3KHE YPOBHH HEKOHBIOTHPOBAHHOIO OWIIHPY-
OMHAa, YeM Yy MYXXYUH aHAJIOIMYHOro Bo3pacta. UYTo kacaercs
JUITUIHOTO MpoduIisi, HAPYLIEHHEe KOTOPOTO TPAKTyeTCs Kak
(dakrop pazputusi CC3, yCTAaHOBICHO HajaW4ue 0OJice HU3KOTO
YPOBHSI JIMIIUAHOTO Mpoduiis y 60nbHBIX ¢ cuHapoMoM JKnitb-
Oepa B CpaBHEHHMH ¢ oOuied momymsuuei. 3a HCKIIOYCHHUEM
nokazareneit JIIIBII, koTopble MONOXKHUTENBHO KOPPEIUPOBAIH
C YpOBHEM HEKOHBIOTHpOBaHHOTo Ounupybuna [30], aHaio-
TUYHBIC PE3YJIbTaThl MOMy4eHbl B uccienoBanun Molzer C. et
al. [40]. Ha ocHoBaHuM MHOro()aKTOPHOTO aHallM3a, KOTOPBIH
HCIIOIb30BaN B cBocii pabore Molzer C., m0Ka3aHO, YTO TOJb-
KO HEKOHBIOTMPOBAHHBIH OWIIMPYOUH KOPPENUPYET C YPOBHEM
TPUTTIMLEPUAOB — YBEJIMYCHUE HEKOHBIOTUPOBAHHOI'O 6PIJ'[I/lpy—
O6uHa Ha | MKMOJIB/JI, IPHBOJMIIO K CHHIKEHUIO YPOBHS TPUIIIH-
tepuoB Ha 0,011 MMoIIB/NT B HCcIeayeMoit rpymre.

AHaJI0THYHBIE pe3ynbTarbl IIOJYYE€HbBI B HCCICAOBAHUU
Kunutsor S.K. et al. [35], B k0TOpo€ ObLIIH BKJIFOUCHBI MAIIMCHTHI
cTaplleil BO3pacTHOMN I'PYIIIbI, Y KOTOPBIX YPOBEHb ChIBOPOTKU
KPOBH HEKOHBIOTHPOBAHHOTO OMJIMPYOMHA OOpaTHO KOppeIu-
pOBaJl ¢ MacCOM JKUPOBOH KJIETYaTKU, YPOBHEM OOLIEro Xoie-
crepuna u JIITHII, JITIOHII. Takum oOpa3om, y ManueHTOB
cTapiueil Bo3pacTHOH rpynmnsl puck passutus CC3 u cocynu-
CTBIX aTC€POCKICPOTUUCCKUX U3MEHEHHI y GOHI)HBIX C CUHOpPO-
MoM JKuns0epa 10CTOBEPHO HUKE, YeM B OOIICH MOMYISIIHH.

B unccnenoannu Abbasi A. ¢ xomeramu [11] nmpexcraBieHsl
JTaHHBIE O TOM, YTO YMEPEHHO BBICOKUH YPOBEHb HEKOHBIOTHPO-
BAHHOTO OMJIMPYOHHA NPUBOJHUT K CHIDKCHHUIO PUCKA Pa3BUTHS
CJ/1 2 Tuma u ero OCIOXKHEHUH, YeM B TpyIile HHIAMBUIYYMOB
C HOpPMaJIbHBIM YPOBHEM JaHHOro mokasarens. Kpome sToro,
ne6ror CII 2 Tuna y nanueHToB ¢ XpOHUYECKOH YMEPEHHO! I'i-
nepounpyorHeMuelt Berpedascs mosxe [36].

MHOKECTBOM YUEHBIX BBICKA3aHO TAKKE IPEIIIONOKEHHE O
IPOTEKTOPHOW pONK OMIMPYOUHA B Pa3BUTHH METaOOIMYECKOTO
CHHJIPOMa, COCYAMCTBIX OCIOKHEHHH M caxapHoro jauadera [31,
42]. Takum 00pa3om, y TALKEHTOB ¢ cHHIpoMoM JKusbepa oTme-
yaercs 0oJiee MOJIOKUTEIbHBIH METabOIMYECKHIl CTaTyC, aHTPOIIO-
METPUUECKHE MOKA3aTeIH, JIMIHIHBINA TPO(IIb, 4eM y MaleHTOB
COIIOCTABUMBIX T10 [OJTy M BO3PACTY B OOLIEH HOMYIISLIMH.

B JIMTEPAType MMCIOTCS AaHHBIE O HAJIMYMHU Yy IAllMEHTOB C
cunapoMoM JKuibOepa Gosiee HU3KOTO YPOBHSI OKHCIHTEIBHOIO
cTpecca, 0OyCIIOBIEHHOTO IMIEepOMIMpyOMHEMHUEH U yCUIICHHEM
SHOTEIMI3aBUCUMON Ba30IMIaTalN, YTO, HECOMHCHHO, I0JI0-
JKUTEJBHO BJIMAET HA COCTOSHUE COCYIMCTONH CTEHKH M CIIOCO0-
CTBYeT CHIJKCHHIO PACIPOCTPAHEHHOCTU COCYIMCTBIX 3a0oieBa-
HUH U OCJIO)KHEHUH y TAIMEeHTOB ¢ cunapomoM JKunsbepa [31].

I'pynma uccnenosareneit Bo mase ¢ Gazzin S. [23] ycraHo-
BUJIH, YTO HE3HAYUTEIIBHOC ITOBBILICHUE YPOBHS 6Hnnpy614Ha B
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CBIBOPOTKE KPOBHU y IALIUEHTOB ¢ cHHApoMoM JKuibOepa, riaB-
HBIM 00pa30oM, UrpaeT NPOTEKTOPHYIO POJIb — OMIMPYOHH obJia-
JlaeT aHTHOKCHIAHTHOM CHOCOOHOCTHIO, TEM CaMbIM 3allUIIast
TpaHCcMeMOpaHHbIe OeKH U TUIuIb! OT Bo3aeiicTBust ADK. ITo
UX MHEHHIO, YMEPEHHO BBICOKHE YPOBHH HEKOHBIOTHPOBAHHOTO
OnnpyOHHa B KPOBH MALIMEHTOB ¢ cHHIpoMoM JKubbepa ropo-
PAIT 0 3aLIUTHON ok OMIMPyOHHA B CHIBOPOTKE KPOBH, CHUDKASI
PHCK pa3BHUTHs CEPACYHO-COCYAUCTBIX, OHKOJIOTHYECKUX 3a00-
JICBaHUIT 1 META0OIMUYECKOTO CHHAPOMA.

Vitek L. et al. [55] mokazanu, uyro pactipocrpanennocts UBC y
qur ¢ cuaapomoM JKuis0epa B Bospacte 49,7+9,0 siet cocraBmia
2% B cpaBHenHIo ¢ 12,1% B o0wIei nomyssiiy. YCTaHOBJICHO, YTO
OuMpyOuH, 00IIIast AHTHOKCHIAHTHASI CTIOCOOHOCTh M XOJIECTCPHH
JIMIIONPOTEH 0B Bhicokoi motHocTH (JITIBII) nocroBepHO BhIIIE
y JiL ¢ cuHpoMoM JKunsOepa B cpaBHEHUH ¢ KOHTPOJIBHOM IpyII-
noil. CortacHo JIMHEHHOMY TUCKPUMHUHAHTHOMY aHAJIU3Y, TUIep-
OupyOUHEeMHs, a He TOBbIIIeHHEe ypoBHs xonectepuna JIIBII,
OKazasiach OoJiee 3HaIMMbIM (PaKTOPOM B IPOTEKIIMH IPOTHB IS~
MHUYecKol 00J1e3HH cep/ia — XpOHUUecKast THIepOrInpyOnHeMust
nperstcTByeT pa3sutuio MBC 3a cuer noBbIeHs aHTHOKCHIAHT-
HOI CIIOCOOHOCTH CHIBOPOTKH KPOBH.

Ilo naHHBIM POCCHMHCKHX HCCIIEIOBaTeNICH, BBISIBICHHE 00paT-
HOU KOPPEJISILIMOHHOI CBSI3M MEX/Iy YPOBHEM OUIMpPYOHHA KPOBH
u 3a6oreBaeMocTbio MIBC 1o3Bosnii BEICKa3aTh HPEATIONI0KEHHE,
4TO HU3KHI OMMpyOHH siBisiercs npeaukropom passurtus VIBC, a
MCCJIC/IOBAHHUSI B 3TOM HAlpaBJICHUH I0KA3aJd, YTO y OOJNBHBIX C
cunpoMoM JKnitbOepa, MMEIONHMX MOBBIICHHBIH YPOBEHb OHIIH-
py6una, IBC Bcrpedaercst B 6 pa3 pexe, 4eM B OCHOBHOM MOITy-
TSI, DTO MOXKHO OOBSICHUTB CIISAYIONM 00pa3oM: OHInpyOouH
crioco0eH MHrUOMPOBATh MHOKECTBEHHBIC MPOLIECCHI, KOTOpHIC
MH/IYLIMPYIOT TUIEPPEaKTHBHOCTh TPOMOOLIMTOB M TPOoMO03. AK-
THBHbIC (POPMBI KUCIOPOZA, BO3HHMKAIONIME B OpraHM3Me B pe-
3yJIbTarte MeTabOJIMYECKHX MPOLECCOB, MMEIOT BEChbMa aKTUBHBIM
HOTEHLIHAJ K OKUCIICHHIO IPOTEHHOB U JIMIIHJIOB, YTO, B CBOIO Ove-
peib, SIBISIETCSl TPUITEPHBIM MEXaHH3MOM TpPOMOOOOpPA30BaHHsI.
Takum 00pa3oM, OKUCIHUTEIBHBIH CTPECC MHIYLUPYET BBICOKYIO
AKTHBHOCTb TPOMOOILIMTOB, 3HAYUTENBHO YBEINUHMBAsI PUCK TPOM-
6032, KOTOPBIH MOXKET MPUBECTHU K Pa3BUTHIO HH(apKTa. B naHHOM
UCCJIC/IOBAaHNH aBTOPBI PACCMATPUBAIOT MEXaHHU3MBI, C OMOIIBIO
KOTOPBIX TTOBBIIICHHBI aHTHOKCHIAHTHBIN CTATyC ITOJIOKHTEIBHO
BIMSICT HA (DYHKIMIO TPOMOOLMTOB 1pu cuapome XKubsbepa. Ta-
KHM 00pa3oM, aBTOPBI CTaTbl 00CYXKIAIOT BO3MOXKHYIO POJIb OH-
MpyOMHA, KaK aHTHTPOMOOTHYECKOrO areHTa, MHTHOUPYIOLIEeTo
AKTHBALIMIO TPOMOOLIMTOB U, BO3MOXKHO, CIIOCOOCTBYIOILETO CHHU-
axeHnto cmeptHocTH oT MBC y nmarmeHToB ¢ yMepeHHOi rumnepou-
npyouHemuet [5- 9].

Ienbro onHoro u3 uccnenosanuii [18] sBUIOCH onpezneneHue
CBsI3M Mex Iy Omnmupyounom u Berpedaemoct CC3 y manueHToB
¢ cunapomoM JKunbOepa, IMyTeM H3ydeHHs MapKepOB OKHCIIH-
TEJILHOTO CTPECcca U 4yBCTBUTEILHOCTH CHIBOPOTKU K OKUCIICHHIO.
YcTaHOBICHO, YTO JIMIA ¢ CUHAPOMOM JKuib0epa HMEIOT TOBbI-
IICHHBI AHTHOKCUIAHTHBIN CTaTyC U BBICOKYIO PE3UCTEHTHOCTh K
OKHCIJICHHIO CHIBOPOTKHU KPOBH, YTO, [0 BCEW BEPOSITHOCTH, U SIBIISI-
eTcsl OOBSCHEHHEM HaInuus OoJiee HU3KHUX ToKasarelieil cepaed-
HO-COCY/IMICTOH MaTOJIOTUH Y JIAHHBIX MAI[EHTOB.

Tapan, S. [50] B 2016 romy noxrBepani, YTO HU3KUH ypo-
BCHb CHIBOPOTOYHOTO OWIMPYOMHA TECHO CBSI3aH C BBICOKHM
puckoMm paszButuss CC3, a yMEpeHHO IOBBIIICHHBIH YpOBEHb
CIOCOOCTBYET 3aILIUTE OT OKUCIUTEIBHOIO CTPECCa M Pa3BUTHIO
aTepOCKIIEPOTUUECKOTO MPOLEecca, 0COOCHHO y MYXYUH. YMe-
peHHas THIePOUITUPYOUHEMHST CIIOCOOCTBYET MPOTEKIMU CO-
CYMCTOM CTEHKH, CHHXKasi YaCTOTy aTepOCKICPOTHYECKUX I10-
paxxenuii npu cunapome JKmibOepa, myTeM MHOrO(aKTOPHBIX
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BO3JICHCTBUI, KOTOpBIE IO CeH JIeHb O KOHLA HE U3YYEHBI — y
MAIKUEHTOB ¢ cuHIpoMoM JKunbpbepa umen MecTo OoJiee HU3KHit
YPOBEHb aCUMMETPUYHOTO TUMETUIIAPTMHUHA, HeHTpaKCI/IH—3 )41
6onee Bbicokue 3HaYeHMss C-peakTHBHOIO OelKa 110 CPaBHEHHIO
CO 3J0pOBBIMU NALUCHTAMHU KOHTpOJ’leOﬁ I'pyIIibl, BbIABUJIU
HaJINYUE JOCTOBEPHOI CBSI3M MEXIy YPOBHEM HEKOHBIOIMPO-
BaHHOT'0 OWIIMPYOWHA C TUMH MOJISKYJIaMH, KaK IIPOTHOCTHYE-
CKMMH MapKképaMy pa3BUTHUsI CYOKIMHHYESCKOTO U KIMHUYECKO-
0 aTepoCKiIepo3a.

Mpl monaraem, uto 6ojiee TIyOOKOe M BCECTOPOHHEE M3yde-
Hue cuniapoma JKunbOepa, ¢ MO3MLME J0Ka3aTeIbHOW MeIH-
LIMHBI, TIO3BOJIUT YTBEPAUTH POJIb OMINPYOUHA, KaK aKTHBHOTO
AKTHOKCHIAHTA, CHUXKAIOLIETO PUCK PAa3BUTHS MIIEMUYECKOM
6one3nn cepaua. Huskuii ypoBeHb OHIMpyOMHA MOXKET CBH-
JACTCIBCTBOBATh O CHHWIXXCHHH AKTHMBHOCTH OKCHUI'CHA3bl IéMa
— MOIIIHOTI'O AHTHUOKCHJAHTA HUJIKM O BBICOKOM OKHUCJIIMTCIHBHOM
cTpecce y HalieHTOB, IPUBOSIIEM K TOTPEOICHHIO ECTECTBEH-
HBIX aHTHOKCHJIAHTOB, BKIto4as OmiaupyOuH. CliemoBaTelibHO,
Oosiee HU3KHE YPOBHHM OMIMPYOHHA, BO3MOXKHO, HE SIBJISIFOTCS
npuurHHBIM (aktopom aist UBC, HO MoryT yka3slBaTh Ha I10-
BBILIEHHBIN puck pa3sutus UbC.
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SUMMARY

A NEW LOOK AT GILBERT SYNDROME (LITERA-
TURE REVIEW)

Gorbunova O., Chernysheva E.
Federal state budgetary educational institution of higher educa-
tion “Astrakhan State Medical University” of the Ministry of

health of the Russian Federation, Astrakhan, Russia

To illuminate modern ideas about Gilbert’s syndrome (GS).
GS is a common familial hyperbilirubinemia that can reduce
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the risk of various age-related diseases due to the antioxidant
properties of bilirubin. In this case, slightly elevated unconju-
gated bilirubin in GS is strongly associated with a “reduced”
prevalence of chronic diseases, in particular cardiovascular dis-
ease (CVD), as well as CVD-related and all-cause mortality.
These reports challenge the dogma that bilirubin is simply
a potentially neurotoxic byproduct of heme catabolism, and
emphasize the importance of understanding its potential ben-
eficial physiological and harmful pathophysiological effects.
With this information, we hope to improve understanding of
bilirubin metabolic disorders, highlight the diagnostic impor-
tance of these conditions, and map out the potential impact of
GS on disease resistance.

Keywords: Gilbert syndrome, uridyl diphosphate glucuron-
yltransferase, bilirubin, hyperbilirubiemia, antioxidant, cardio-
vascular diseases.

PE3IOME
HOBBIM B3IJISII HA CUHAPOM KHJIBBEPA (OB30P)
I'opOynoBa O.E., Yepusbimena E.H.

Dedepanvroe 2ocyoapcmeennoe 0100xcemHoe 00paz3oeameib-
Hoe yupedcoenue svicuie2o obpazoeanus « Acmpaxanckui [ocy-
dapcmeennviit. Meouyunckuii Ynueepcumem» Munucmepcmea
s0pasooxpanenus Poccuiickoii @edepayuu, Acmpaxans, Poccus

Llens 0030pa - OCBETHUTH COBPEMEHHBIC IPEACTABICHUS
o cunapome XKunsoepa (CXK). CXK sto pacnpocTpaHeHHAs
ceMeifHas runepOwIMpyOMHEMHs, KOTOpasi MOXKET CHMXKAThb
PHCK Pa3BUTHSI Pa3IMYHBIX BO3PACTHBIX 3a00JIeBaHUM M3-3a
AQHTHOKCHJIAHTHBIX CBOWCTB Oumupyouna. B aTom cirydae cia-
00 HOBBINICHHBIH HEKOHBIOTUPOBAHHBIN Ounupyoun npu CXK
CHJIBHO aCCOLMMPOBAH CO ‘“CHM)KEHHOH™ paclpocTpaHeH-
HOCTBIO XPOHHMYECKMX 3a0o0JieBaHMU, B YACTHOCTH Cepied-
Ho-cocyaucThix 3a0oneBanuil (CC3), a Takxke CMEPTHOCTH,
csizanHoi ¢ CC3 u Bcex mpu4uH. ITH cooOIIeHus Opocaror
BBI3OB AOTME€ O TOM, 4YTO GHHPlpyGI/IH SABJACTCA IPOCTO II0-
TCHIIMAJIBHO Hel\;IpOTOKCPI‘{eCKl/IM HOGOLIHI)IM IIPOAYKTOM Ka-
Tabonn3Ma remMa, ¥ HOAYEPKUBAIOT BaXXHOCTh TIOHUMAHHUS €T0
NMOTCHIMAJIBHBIX ITOJIC3HBIX q)H3I/IOJ'lOFI/I'-leC](I/IX U BPCIAHBIX
natopusuonoruyeckux 3gpdexroB. C MOMONIBIO 3TOH HH-
(bopmauym MbI HaA€EMCH YIIYULUIUTh ITIOHUMAaHNE Hapy]_IJeHI/Il\;I
oOMeHa OunMpyOMHA, MOAYEPKHYTh IMArHOCTHYECKYIO BaX-
HOCTb DTHX COCTOSIHUM U HAMETUTh IMOTCHIIMAJIBHOC BIMAHHEC
CK Ha ycTOH4MBOCTD K 3a00JI€BaHUIM.
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UH®OPMATUBHOCTbh KOMIIBIOTEPHOM ITEHCUTOMETPUH JJ51 OEHKHW CTENIEHU
AKTUBHOCTHU BOCHTAJIUTEJIBHOTI'O ITPOLUECCA ITPU TYBEPKYJIOMAX JIETKHUX

Ulmannk H.A., 'Tymeniok H.H., 'Kanadyxa U.A., Uluckuna U.B., I'ymentok I.JI., "Maerusriii E.H.

TV «Hayuonanonoiti uncmumym gmuszuampuu u nyivmononozuu um. @. I Anosckoeo HAMH Yrpaunoiy,
’Hayuonanvhas Meouyunckas akademust nocieouniomno2o oopasosanus umenu ILJL [llynuxa, Kues, Ykpauna

Ty6Gepkyre3 1o ceif 1eHb OCTaeTCs OIHOM M3 BeAYIIUX MpPH-
YUH CMEPTH OT MH(EKIMOHHEIX 3a00JIeBaHUN B COBPEMEHHOM
mupe. ExxerogHo or HEro ymupaeTr OKOJIO JBYX MHUIMOHOB
yenoBek [8]. beccumnroMHoe WM MaJOCUMITOMHOE TEUCHUE
9TOrO 3a00JIeBaHNs Ha PAaHHHUX CTaJUsX ITO3BOJISIET ITATOJIOTH-
YeCKOMY IIPOIIECCY HEe3aMETHO Pa3BHBAThHCS 10 TSKENIBIX (GopM
[10], compoBOKIarONIIMXCS BBIICICHHEM OAKTEPHd U SBISETCS
Hanboee yrpoXKaloluMA B AIUIEMHOIOTHYECKOM KOHTEKCTE
[11]. HecBoeBpeMeHHO BBIABICHHBIH TyOepKyse3 MPUBOIUT K
(OPMHPOBAHHIO 3aITyIIEHHOTO MPOIecCa, KOTOPHIH SBISETCS
BECOMOM IPUYUHON HEyjad JICUCHUS U YBEIUYCHMsS YaCTOThI
CMEpPTHBIX CJIy4aeB B mepuoz 10 oaHoro roja [10]. BeisiBnenue
3a00IeBaHMsI HA MO3JHUX CTaJUsSIX TpeOyeT JUINTEIBHOTO Jie-
YCHUS C IIPUMEHCHUEM KaK TepaleBTUYECKUX, TaK U XUPYpPIrH-
YECKHX METOJOB, YTO, B CBOIO OYEPE/b, YBEIUUUBACT PACXOABL
CBSI3aHHBIC C JIEYCOHBIM IPOIECCOM M peaduiInTanued 0olb-
HOTO, BBI3BIBACT POCT KOJIMYESCTBA CIIydaeB ¢ OOJBIIMMH OCTa-
TOYHBIMU M3MEHEHUSIMU TI0CIIE TIEPEHECCHHOTo TyOepKyiesa
ciTydaeB penuanBa 3adoieBanus B Oymymem [6].

Hepeaxum mocneactBueM JieueHHs PacIpOCTPAHEHHBIX
¢dopm TyOepkynesa sBiseTcss 0Opa3oBaHUE B JICTOUHOH TKaHM
TyOepKynomsl [1] - gopmMel crienmgpuyeckoro nporecca ¢ Top-
MUJHBIM TEUCHUEM, IUIOXO IMOAJAIOIIETOCS WHBOJIIOLUM IOJ
BIIMSIHAEM aHTHMHUKOOaKTepHanbHON Teparmmu [12]. Jlannas
(bopma Tybepkysesa faxe IpH CTaOMIBHON KIIMHUKO-PEHTICHO-
JIOTMYECKOM KapTHHE UMEET BBICOKYIO BEPOSTHOCTb PEAaKTUBA-
UM B TCUCHUE TEPBBIX 1-4 JIeT ¢ MOMEHTa oOpa3oBaHus [4].
Ty6Gepkynoma ierkux Bcrpedaercst oosee uem B 10,0% ciaydaes
3aboneBanust TyoepkynezoM. OOBIYHO OHA (GOpMHpPYETCs IPH
04aroBol WM HHQUIBTPATHBHON (opMax TyOepKyIe3HOro
nporecca [13]. B mepBoM BapmanTe oOpa3yercst CIOUCTasl WIH
TOMOTEHHAs TyOepKyJIoMa-Ka3eoMa COJIUTAPHOTO WM KOHIJIO-
MEpaTHOTO THIIA ¢ MAaJOCHMIITOMHBIM HadajoM 3a00JIeBaHNs, B
JIPYTOM - TOMOTCHHasl TyOepKyJieMa-Ka3eoMa COIUTAPHOTO YIIH
KOHIJIOMEPAaTUBHOTO TUIIA JTNOO ITHEBMOHHETIONOOHAs TyOepKy-
JIOMa ¢ KIIMHUYECKH BBIPaKCHHBIM HavasioM 3aboneBanus [1].

Br160p KoHCEpBATHBHOI MM ONEPATHBHON TAKTUKY JICUCHUS
OOJIBHBIX ¢ TYOSpKyJIOMaMH 3aBHCHUT OT UX Pa3MepOB, HAIMIHS
pacnaja, ouaro orcesa n OGaxrepuoBblieneHus [9]. Xupypru-
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YeCKHMil dTal JIeYeHHs: PEeKOMEHJIOBaH MPH MPOTPECCUpPYIOEM
TEYSHUH TyOepKYJIOMBI, OTCYTCTBHHU 3(peKTa OT NMPUMEHEHUs
KOHCepBaTMBHOW Tepanuu. OJHAKO, MO JaHHBIM HEKOTOPBIX
ABTOPOB, JKe MPH MOJIOKUTENHFHOH PEHTICHOIOINIeCKON -
HaMHKe ITIpOIecca, OTCYTCTBUH KIMHWYECKUX CHMIITOMOB 3a-
OoneBaHMsT M OaKTEPHOBBIICICHUS, NP MOP(OIOTHIECKOM
HCCIIEIOBAaHNY PE3EKTaTOB IOJIYYEHHBIX BO BpEMs ONepariii
o TOBOAY yhaneHus: TyoepkyinoM, y 80,0% OOMbHBIX BBISBIIS-
I0TCSl THUCTOJIOTHYECKUE NMTPU3HAKN aKTUBHOCTH CHEU(pHUIECcKO-
TO TIpoIlecca, YTO B JAalbHEHIeM, 0 BCel BEPOSTHOCTH, BEIET
K €ro MporpecCUpOBaHUIO U peluauBy 3abonesanus [4,5,12].
CormracHO TUTEPaTypHBIM JAaHHBIM [3], yMEpeHHas CTEHEHb aK-
THUBHOCTH CIIEIH()HUECKOTO MPOIecca COOTBETCTBYET (ase cTa-
Ommzanny 3a00JIeBaHMsl, BHICOKHH - €ro MpOrpecCHpOBaHUIO,
a HU3KHH - (aze perpeccun TyOepkyinombsl. Ha ceromusixmii
JIeHb MopdoJIoTnuecKast OlleHKa aKTUBHOCTH CIIEIIM(HIECKOTO
nporecca B TyOepKyJIoMe SBISIeTCsl Hanbojiee TOUHOH B ANarHo-
CTHKe TedeHHs 3aboeBanus [12], ogHaKo NPUMEHSETCs] TOIBKO
PETPOCIEKTUBHO, T.€. YK€ HOCIIe TIPOBEACHHS XUPYPTrHIECKOTO
Jrana JiedeHus. [l Jedalero Bpaya k€ 3HAUUTEIBHO BajKHEE
HAJIMYHMEe BO3MOXKHOCTH OIIGHUTH CTEHEHb aKTHBHOCTH TyOepKy-
JIE3HOTO Tpoliecca B JIFKUX U CIPOrHO3MPOBAaTh €ro JanbHeilnee
TEeUeHMe, eIIle JI0 MPOBE/ICHHST ONIEPaTHBHOTO BMEIIATeIbCTRA.
OpHuM U3 Hanbonee COBPEMEHHBIX M IOPOTOCTOSIIINX METO-
JIOB JIy4eBOW JMArHOCTUKH, KOTOPBIA IO3BOJSET YCTAaHOBHUTDH
AKTUBHOCTB IIpOLIECCa, SIBIISIETCS] MO3UTPOHHO - SMHCCHOHHAs
tomorpadus (I19T). B mocTynHBIX HayYHBIX HCTOYHHKAX €CTh
JIMIIb €IMHNYHBIE PaOOTHI T10 HCCIIEJOBAHUIO AKTHBHOCTH CIEI-
nduueckoro TydepKyne3Horo Bocnanenus [7,17].
OmnpenerneHne akTUBHOCTH TyOepKyJI€3HOTO IIpoliecca B Jier-
KHX HEOOXOIMMO ISl BEIOOpa ONTHMAaIbHON TaKTHKH JICUCHNS,
MOATOMY METOJIbI BU3yaJIN3aLlH MOT'YT OBITH ITOJIE3HBI ITPU PaH-
HEM BBIBICHUH 3a00ieBaHUs. BONBIIMHCTBO HCCIen0BaHMN
YKa3bIBalOT Ha TO, uTo Bu3yanm3auus [19T, ocobenno 19T c
dropaesokcurmrokosoi (D) B kauecTBe AMATHOCTUYECKOTO
HMHCTPYMEHTa, MOXKET ObITh HEMHBA3HBHBIM METOJOM, KOTOPBIH
JlaeT JOIOJHATEIbHYI0 HHPOPMAIHIO O cTaryce 3a0oJeBaHus,
MO3BOJISISL YAYUIIUTE TEPAeBTUUECKOE JIeYeHHe MUKOOAKTepH-
anpHOi mHpeknmu nerkux. Kpome toro, [1DT-Busyanusarms
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MOXKET OBITh IOJIe3HA TPH OLEHKE AHTHMHMKOOAKTEepHaJIbHOM
tepanuu [14,15]. [IDT/KT naubonee nHGpoOpMaTHBHA IIPU HEW-
POSHIOKPUHHBIX U APYTUX omyxousix [16,18,19].

J1i1st OLIeHKH aKTUBHOCTH TYOSpPKYJIE3HOTO MPOLIECCa UCIIONb-
30Banu kinaccupukaiuo b. Apuans [2]. [To HameMmy MHeHUIO,
yKa3zaHHasl KJIacCU(UKaLus SBISIETCS HEA0CTAaTOuHO HH(OopMa-
THUBHOM, TaK KaK HE OTPakKaeT BCE CTENCHU aKTHBHOCTU BOC-
HaJUTEIBHOrO Iponecca. IIpeamodyruTensHee HCIONb30BaTh
KJIacCU(UKALMIO, MPeUIokKeHHY0 natorucronoramu W.B. Jlu-
CKHHOM U coaBT. [4,5].

OIHKMM U3 FHCTOJIOTUYECKUX KPUTEPUEB aKTUBHOCTH TyOep-
KYJIOMBI SIBJISIETCS COCTOSTHUE €0 BHYTPEHHEI0O HEKPOTUUCCKOI'O
COJICp’KaHMA: IIPU BBICOKOW aKTHBHOCTH TyOEpKYJIE3HOIO Ipo-
1iecca OH PBIXJIbIM WIM € YepTaMM pacIUIaBICHUs; IPU yMEPEH-
HOI aKTUBHOCTH - B COCTOSTHUU YIUIOTHEHUS U (bparmeHTaum/I,
npu HHM3KOH aKTUBHOCTH - T€ K€ U3MCHCHUS, YTO U IIpU yMe-
PEHHOII CTereHH, OIHAKO OoJiee 4YacTO MOYKHO HAOJIO/IaTh sIBJIe-
HHsS 04aroBoro npopactanus MOHOHOﬁ COeﬂHHMTeJ’leOﬁ TKaHHU
[4,5]. CornacHo nuTepaTypHbBIM HCTOYHUKAM [3], ymepeHHas
CTENEeHb aKTUBHOCTH CIIEHU(HUIECKOTO MPOIecca COOTBETCTRY-
eT (paze crabuuzanun 3a00JeBaHNs, BBICOKHUIL - €ro Mporpeccu-
pOBaHUIO, a HU3KHUIL - (hase perpeccun TyOepKyIOMBbI.

Marepnana u meroabl. C IENbl0 YCTAaHOBIEHHUsS YPOBHEl
JICHCUTOMETPUYECKUX IOKa3aTenell KOMIBIOTEPHOH TOMO-
rpa¢un opranos rpyauoi kiaetku (KT OI'K) npu paznuunbix
CTEMNEHX aKTHBHOCTH CHEU(UUSCKOr0 BOCIATIUTEIBHOIO IPO-
recca MpOBEACH aHAJIM3 MAaTOTMCTOJIOTMYECKUX 3aKIIIOUCHUI
pe3enMpoOBaHHOTO MaTepuaia 65 GONbHBIX B BO3pacTe oT 24 10
60 sietT, U3 HUX MYXUYHUH - 39, )KeHIIMH - 25, ONEepPUPOBAHHBIX
110 MOBOAY JICTOYHBIX Ty6ep1<yJ10M C UBMEPEHUEM UX NEHCUTO-
meTpudeckux nokaszaresneid Ha KT OI'K. bonbHble Haxonuiuch
Ha Jiedennn B ['Y «HaumoHajgbHBIT MHCTUTYT (TU3UATPHU U
nynsMoHonorun uM. @I SInosckoro HAMH VYkpauns». Hc-
cienoBanus npooxuinchk Ha KT-ckanepe Aquilion TSX-101A
npousBozcTea ¢pupmsl Toshiba (SInoHus) ¢ 3amuceio pesynbra-
TOB HCCIIeOBaHus Ha 1udpoBeie HOcuTenu. Jlast 0OpaboTKu

JTAHHBIX MpUMeHsutack pabodast cranuus K-Pacs n nmporpamma
DICOM VIEVER PHILIPS.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

Axcnanbubiii cpe3 KT OI'K GonmbHoro A. ¢ Tabnuueil neH-
CUTOMETPHUYECKHX IOKa3arenell TyOepKyJIOMbl, COSIaHHOH ¢
nomoipsto nporpamMel DICOM VIEVER PHILIPS, npencras-
JIeHBI Ha puc. 1.

T O T8 PN T

|3 W R B N\

Puc. 1. Axcuanvnouii cpez KT 6onbnoco A. ¢ mabnuyeti dencu-
MOMempuYeckux noxazamenel wecmu Cpe3os myOepKyIoMbl,
coenannoii ¢ nomowwio npoepammvl DICOM VIEVER PHILIPS
(cmpenxoii ykazana myoepKyioMa HudicHetl 00U npasozo J1e2koo)

IporpamMma ¢GopmupyeT TabIUIy CO CPEeIHUM, MHHHUMAIIb-
HBIM M MAaKCHMaJbHbIM 3HAUCHHEM I10Ka3arelis IUIOTHOCTH B
emunnnax Xaynchuibaa (HU), craHgapTHBIM OTKIIOHEHHEM U
IUIOLIA/IBIO YYaCTKa.

YuuThiBast, 4T0 HaOOJIEE aKTUBHBIN BOCIATUTEIBLHBIN MPO-
L[ECC WITH TTOJIOCTD JIECTPYKLUH MOT'YT HAXOUTHCS B JIIOOOM Me-
CTe TyOepPKYJIOMBI, JUIs JaJIbHEHIIIero aHain3a BEIOUpay cpe3bl
¢ HanboJiee HU3KUMH TT0KA3aTEeNISIMU TJIOTHOCTH.

PesyabTarel 1 ux odcy:xaenne. CpeHue 3HaUEHUs! ITOKa3aTe-
JIeil IJIOTHOCTH TyOEpKYJIOM B 3aBUCHMOCTH OT CTENCHH aKTHBHO-
CTHU BOCHAJIUTENILHOTO TPOLIeCcca NPeCTaBICHbI Ha puUc. 2.

Jlanuble puc. 2 yKa3bIBaloOT, YTO IUIOTHOCTh TYOEPKYJIOM 3a-
BUCHT OT CTEIICHH aKTUBHOCTHU BOCIAJIMTENILHOTO IpoLiecca, T.e.
YeM BbIIIE AKTUBHOCTh BOCHAIUTEIBHOTO IIPOIIecca, TEM HIKE
3HauUCHME NOKa3aTess IUIOTHOCTH. [lokas3arenyu MIOTHOCTH Ty-
OepKyIJIOM ITpe/ICTaBICHBI B TAONIHILIE.

W3 naHHBIX TaONUIBI IBCTBYET, YTO MPU HU3KOI aKTHBHOCTH
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Puc. 2. 3nauenus noxazamens niomuocmu my6epl<yfl0M npu pasiudHsblx CMeneHsAx aKkmueHocmu 60CnailumellbHoco npoyecca

Tabnuya. I[loxasamenu nromuocmu mybep.

KVIIOM HO MOP@OI02UHeCKUM npusHakam (n=65)

AKTHBHOCTb IIpolecca 1o Mop- Cpennue 3HaueHuss | MuHMMa/bHbIe 3HaYe- | MakcuMajbHble 3HaYe-
n/%
¢oJioruyecKuM NpU3HaKam miotHoctu (HU) Hus niaotHoctu HU) Hus niiotHoctH (HU)
Huskast akTHBHOCTH 29/44.6 54,4378 2,9+31,6 140,8+128,85
‘YMepeHHas: akTUBHOCTh 14/21,5 27,6+£7,5 -15,4+14,3 64,7+£16,5
Bricokasi akTHBHOCThH 22/33,9 15,0£12,5 -35,7+28,1 52,6£11,0
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BOCIAJIUTEIBHOTO TIPOIlecca HAOMIONAIOTCS BBICOKHE CPEIHHE
3HAYCHUS MoKaszarenel miotHoctu - 54,4+37,8 HU, npu yme-
peHHON akTtuBHOCTU - 27,6+7,5 HU, BBICOKOW aKTHBHOCTH -
15,0+£12,5 HU, T.e. yeM HUXKE MTOKa3aTe b INIOTHOCTH odyara, TeM
BBIIIC AKTUBHOCTH BOCIMAIMTEILHOTO MpoIiecca.

Taxum oOpazom, B 55,4%, 1.e. Oosiee yeM y TOJIOBUHBI OIle-
PUPOBAHHBIX OOJBHBIX COXPAHSETCS AKTHUBHBIN BOCIHAIUTENb-
HBIH MPOIIECC, YTO BEAET K MPOrPECCUPOBAHUIO TYOCPKYIC3HOTO
TIpolecca WK PEIUINBY 3a00JICBAHNUS.

Ha puc. 3 npencrasien akcuanbHbiit cpe3 KT 6onbHOro M. ¢
LleHCI/ITOMeTpI/I'-leCKVlMI/I [moKasareJIsiMu HI/ISKOI‘/’I AKTUBHOCTHU Ty-
OepKyIIbO3HOTO TpoIecca.

=6 Wl
Puc. 3. Axcuanvnuiii cpes cpes KT 6onvrnoco M. ¢ oencumome-
MpuecKuMU NOKA3amensamu nmyoepKyi1omol

Kak BuzmHO Ha puc. 3 cpenHee 3HaUYCHUE IUIOTHOCTH TyOep-
KynoMmsl coctasisteT 49 HU, munumansnoe — 22 HU, makcu-
mainbHoe - 79 HU. Takue nokasarenu JI0THOCTH yKa3bIBAIOT HA
HHM3KYIO aKTHBHOCTb TYOEpKYJIE3HOTO MpOolecca, YTO COOTBET-
cTBYyeT (haze perpecca 3aboneBanus. Mopdoornueckas KapTu-
Ha TyOepKyJIOMBI TIpeCTaBIeHa Ha puc. 4.

WXy
'R
W

Puc. 4. @paemenm mybepkynromul 6e3 akmusno2o cneyuguue-
cKo2o socnanenus. B nesom eepxnem yeny - Hauanvhblii pubpos
Hekpomuueckux macc mybepkyiésa (npeobraoarom moicmole
KOJLIA2eHO8ble BOOKHA € HEDONbUIUM KOTUYECMBEOM MOHOHYKIIe-
apos), KOmopulil 02panuuer MoHKoU Guoposnol kancynoil. Bue
my6eprynoMsl HAONI0OAmMcs HeboIbUe USMEHEHUs. AllbBEOIL.
Okpawusanue eemMamoxCuiuHom u 203urnom, x100

Ha puc. 5 npencrasnen akcuanshbiid cpe3 KT 6onbHoro P. ¢

JACHCUTOMETPUYCCKHUMHU ITOKa3aTCIIIMU yMepeHHOI‘/'I AKTHBHOCTH
TyOepKyJIbO3HOTO Ipolecca.

© GMN

ANISHCHENKO TO.
1885

Puc. 5. Axcuanvnouii cpesz KT 6onvnozo P. ¢ dencumomempu-
YecKUMU NOKA3AMensimMu

Ha puc. 5 nmokaszaHo, 4To cpeiiHee 3HaU€HUE IJIOTHOCTU TYy-
oepkysombl cocraisger 30 HU, munumansnoe — -12 HU, mak-
cumaibHoe - 68 HU. Takue nokasareny MIOTHOCTH YKa3bIBalOT
Ha YMEPEHHYIO0 aKTHBHOCTb TyOEpKyJIe3HOI0 Iporiecca, 4To co-
OTBETCTBYeT (ha3e crabunuzauun 3adosnesanus. Mopdosoruue-
CKasl KapTUHA TyOepKyJIOMbI ITPE/ICTaBICHa Ha pHC. 6.

Puc. 6. Tybepkynoma ¢ ymepennvim ypogHem Cheyuuueckorl
socnanumenvHoll  akmusnocmu. Hexpomuueckue maccul, cnotl
cneyuguueckux myOepKyIesHbIX SPaHyIsyuil U MaccueHas ¢u-
6po3Has nponugepamusHas MKaHb ¢ HECKOTbKUMU TUMDOUOHIMU
aepeeq{lizadwu. \?épamueauru? e‘a‘rwarmoiic

N
[Liatie Nt S t NN

Puc. 7. @paemenm puc. 5 - npedocmasnen 6 0CHOBHOM cneyu-
uyeckum epanyIsyUOHHbIM CLOEM MYOEPKYIOMbL, COCIOUM U3
MHO2OYUCTEHHBIX INUMETUOUOHBIX 2UCTNIUOYUMO8, CMEUAHHBIX
¢ Jlaneanca u mHo2oa0epHbIMU 2u2anmcKumu Kiemkamu. Bepx-
HUll CILOU KIeMOYHbIX UHGUILMPAMOo8 coOCMoum u3 Kouiazend,
HOBbIX COCY008 U PACCEANHbIX XPOHUYECKUX BOCHANUMNENbHBIX
KA€mOK, 8 OCHOGHOM, aumepoyumos. Okpawuanue eemamokci-

JauHom u 303unom * 100
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Ha puc.8 npexacrasien axcuanbhbiii cpe3 KT 6oabhoro C. ¢
JACHCUTOMETPHUYCCKUMHU TIOKa3aTCIIAMHU BBICOKOM aKTUBHOCTH
TyOepKy/IbO3HOTO Hpolecca.

AnerialPhase

EETETCT Y

Puc. 8. Axcuanvuwiii cpez KT 6onbnozo C. ¢ dencumomempu-
YecKUMU NOKA3AMENIMU MyOepKYIoMbl

Ha puc. 8 nokazano cpeznHee 3HaueHUE TIOTHOCTH TyOEepKy-
oMbl - 16 HU, munumansaoe — -36 HU, makcumaiasHoe - 61
HU. Takue nokasareiy IIOTHOCTH YKa3bIBAaIOT Ha BBICOKYIO aK-
THUBHOCTB TYOEpKYJIE3HOTO IpOoLecca, YTO COOTBETCTBYeT (hase
nporpeccupoBanus 3aboneBanusi. Mopdosornyeckas KapTUHa

Puc. 9. @pazmenm mybeprynomvi ¢ MOpHonrocuUecKu 6bico-
KOU CMenenvio 60CnatumenbHol akKmueHoCmu, HebOIbUUM Y6e-
suyenuem. C 1e60U CIMOPOHbL - PA3JICUICCHHbIE HEKPOMUYECKUe
MACCbl ¢ HECKONbKUMU NOTUMOPDHOSOEPHBIMU TeUKOYUMAMU,
€ Npasou CMopoHsl - Kancyia my6epKyioMbl, COCMOSWAs U3
cneyugpuueckux epanyIsIyUOHHbIX MKAHel U MEIKUX Guopo3HbIX
Gorycuposox. Okpawiueanue 2eMamoKCuIUHOM U 03unom x40

Puc. 10. Tom sce ppazmenm mybepKynomsi, ymepennoe yge-
auyenue. Ipanuya 6HympeHnux HeKpomuueckux macc (1eeas
CMOpoHa) u Kancyivl mybepKyIoMsl He ACHA, HA NPAgoll Cmo-

84
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POHe HAOMoOaomcs. azpe2amvl IUMPOYUMO8, PACCesHHbLE
MOHOHYKIeapHble JeUKOYUmbl, 0OUHOUHbIE MHO20SI0epHble 2U-
eanmckue Kiemku. B npasom eepxmem yeny - acpeeayusi snu-
MenUoOUOHbIX Makpoghazos. Okpawusanue 2emMamoKCUIUHOM U
203uHoM, %100

Puc. 11. @paecmenm mybepkynomul ¢ kaseprusayuelii (npopuvle
HEKPOMU4eCKux mMacc mybepkyiomvl 8 npoceéem OpoHXa), Ymo
XapakmepeH OJisl 8bICOKOU AKMUBHOCMU MYDEPKYNe3HO20 BOCNA-
nenust. OKpawusanue 2emamorCUuiuHoOM u 203unom, x40

Takum 00pa3oM, KOMIBIOTEpHAs JIEHCUTOMETPHSI SIBISETCS
OG’beKTI/IBH])IM HCHWHBA3UMBHBIM METOAOM HCCJICJOBAHMs, KOTO-
PBII MO3BOJISET C BBICOKOW JIOCTOBEPHOCTBIO YCTAaHABIUBATH
CTENeHb aKTHBHOCTU CHELH(UISCKOro BOCIAIUTEIBHOTO MPO-
ecca J0 OnepaTHBHOIO BMemareabcTsa. MccnenoBanue cpen-
HEro, MHHIUMaJIbHOTO U MaKCHMAJbHOIO TOKa3aTeneil MIoTHO-
cTu Ha (PMKCHUPOBAHHON IUIOMAIU akchuaibHoro cpesa Ha KT
(akTHUECKH OTpa)kaeT T'MCTOJOTHYECKYIO CTPYKTYpy odara W
IMO3BOJISIET BBIABUTH B HEM Y4YaCTKU C BBICOKOH aKTHBHOCTBIO
crer(UUecKoro BOCHaIUTEIBLHOTO Mpolecca.

BbIBOIBI.

1. CpaBHEeHHE JIEHCUTOMETPHUECKHUX IMOKa3aTese KOMIIbIO-
TepHOii ToMorpaduu ¢ pe3ypraraM MaTorucTOJIOrMIEeCKOTO HC-
CJIEAOBaHMA PE3CHHUPOBAHHBIX IPENApaToOB BbIABUIIO, YTO IIPU
cpeaHeM 3HadeHuH miiotHocTH - 33,4+10,5 HU u BoIe omnpe-
JeTIsIeTCsl HU3Kask aKTHBHOCTH TyOEpKyJIe3HOro IMpoliecca, 4To
CoOTBETCTBYeT (haze perpecca 3abojeBaHus], NPH 3HAUYCHUH B
npenenax 27,6+7,5 HU - ymepeHHasi akTHBHOCTb TyOepKyJies-
HOT'O IMpOIecca, YTO COOTBETCTBYeT (paze cTaOMIIM3aLUM MPO-
1ecca, a MpH CpeiHeM 3HadeHuH IuiotHoctH (15,0+12,5) HU
U HIDKE - BBICOKYIO aKTHBHOCTB IIPOIIECCa, YTO COOTBETCTBYET
(ase nporpeccupoBans 3a001€BaHUSL.

2. JIns 1eTanbHOTO U3y4YEHHs CTPYKTYpPhI 04ara He0OX0AuMO
HCCIIEIOBAaHNE CPEHEro, MUHHMAaJIbHOTO M MaKCHMAJIbHOTO
3HAUCHHSAN MOKA3aTeNs MIIOTHOCTH Ha (GPUKCUPOBAHHOM TLIOIIA-
I akcuanbHOTo cpe3a KT 60bpHOT0, 4TO (haKTHUECKH OTpaka-
€T TUCTOJIOTHYECKYI0 CTPYKTYpPY ouara M MO3BOJISIET BBISBILSITH
YUYaCTKH C BBICOKOI aKTHBHOCTBIO CHEH(UUSCKOro BOCIANH-
TEJILHOTO Ipoliecca.

3.V 54,7%, T.e. Oonee 4eM y HOJOBHHBI ONEPUPOBAHHBIX
OOJIBHBIX COXpaHSETCsl aKTUBHBIM BOCHAIUTEIbHBIH Ipolecc,
9TO MOXKET HPHBECTH K MPOrPECCHPOBAHUIO TYOEPKYJIE3HOTO
nporecca Win peLuIuBy 3a001eBaHuUsL.
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SUMMARY

INFORMATIVITY OF COMPUTER DENSITOMETRY
FOR ASSESSING THE DEGREE OF ACTIVITY OF THE
INFLAMMATORY PROCESS IN PULMONARY TUBER-
CULOMAS

"Lynnyk M., 'Gumeniuk M., 'Kalabukha I., 'Liskina L.,
*Gumeniuk G., 'Maietnyi E.

!GU *“National Institute of Phthisiology and Pulmonology
named after F.G. Yanovsky NAMS of Ukraine “; ?National Medi-
cal Academy of Postgraduate Education named after P.L. Shu-
pika, Kiev, Ukraine

In order to establish the levels of densitometric indicators
of CT of the chest for various degrees of activity of a specific
inflammatory process, the histopathological findings of the re-
sected material were analyzed in 65 patients aged 24 to 60 years,
39 of them men, 25 women operated on pulmonary tuberculosis
with a measurement of their densitometric indicators on CT of
the chest.

It is proved that computer densitometry is an objective non-
invasive research method that allows you to establish with high
confidence the degree of activity of a specific inflammatory pro-
cess. The study of the average, minimum and maximum values
of the density indicator on a fixed area of the axial section of the
CT scan actually reflects the histological structure of the focus
and allows you to identify areas with high activity of a specific
inflammatory process.

Keywords: pulmonary tuberculosis, tuberculoma, computer
densitometry, pathohistology, specific inflammatory process ac-
tivity.

PE3IOME

WHO®OPMATABHOCTh KOMIBIOTEPHOM JEHCH-
TOMETPUM J1JIsI OLEHKU CTEINEHU AKTUBHO-
CTH BOCHTAJIUTEJIBHOT'O ITPOLUECCA IIPU TYBEP-
KYJIOMAX JIEI'KHUX

Ulunnuk H.N., 'Tymenrok H.U., 'Kanadyxa U.A.,
Ulnckuna U.B., 2I'ymentok I.J1., "Maerusriii E.H.

TV «Hayuonanvnolit uncmumym @musuampuu u nyioMoHO-
noeuu um. O.I. Hnoeckoeo HAMH Vipaunory, *Hayuonanvhas
MeOUYUHCKAsL arademusi NOCIeOUNnIOMHO20 00PA308aHUsL UMeHU
ILJI. lynuxa, Kues, Ykpauna

C 1enblo yCTaHOBJIEHMs YPOBHEH JIEHCHTOMETPHUYECKHX
roKasaTeneil KOMIBIOTEPHOH ToMOrpaduu OpraHoB IPYIHOU
xietku (KT OI'K) mpu pa3nuyHbIX CTENEHSIX aKTUBHOCTH CIIEL-
H(HYECKOro BOCMAIUTEILHOTO TIpoLiecca, IPOBEICH aHAIN3 Ta-
TOTUCTOJIOTMUYECKUX 3aKJIIOUEHHI pPe3eINPOBAaHHOIO MaTepuaa
65 G6osbHBIX B Bo3pacTe OT 24 10 60 JeT, U3 HUX MY»4HH - 39,
KEHIIMH - 25, OIepUPOBAaHHBIX 110 MOBOAY JIETOUHBIX TyOepKy-
JIOM C U3MEPEeHHMEM MX JICHCUTOMETPHUYECKHX IOKa3arenei Ha
KT OI'K.

)IOKa3aHO, 4YTO KOMIIBHOTECpHAA ACHCUTOMETPUSA SABIISACTCA
0OBEKTUBHLIM HEMHBA3UBHBIM MCTOJOM HCCJICAOBAHUA, KOTO-
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pBIii MTO3BOJIET C BBICOKOHM JOCTOBEPHOCTHIO YCTAHABJIUBAThH
CTCMEHb aKTHBHOCTH CICIU(PHYCSCKOTO BOCHAIUTEIBHOTO TPO-
uecca. MccenenoBanue cpeHero, MUHUMaJIbHOTO M MaKCUMaJlb-
HOTO 3HAUCHMs TOKa3aresis IUIOTHOCTH Ha (DUKCHPOBAHHOM

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

wiomaan akcuanbHoro cpeza KT daxruueckn oTpakaer ru-
CTOJIOTUYCCKOE CTPYKTYPY Oodara ! IO3BOJIACT BbIABIIATE B HEM
YYaCTKH C BBICOKOI aKTHBHOCTBIO CHELH(UUSCKOro BOCIIANH-
TEBHOTO MpoLecca.
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CLINICAL CHARACTERISTICS OF BLOOD TRANSFUSION IN GERIATRIC PATIENTS

'Karacaer C., Sunu C., 2Kalpake Y., 'Varim C., 'Yaylaci S.

Sakarya University, Medicine Faculty, 'Department of Internal Medicine; Sakarya University, Medicine Faculty,
Department of Internal Medicine *Division of Hematology, Sakarya, Turkey

Anemia in geriatric populations is considered as identical to
general population by the World Health Organization (WHO)
and defined as under 12 g/dl and 13 g/dl for female and male
subjects, respectively. The process of aging is associated with
an increased incidence of anemia [1]. The two leading causes
of anemia in elderly include iron deficiency and chronic disease
anemia (CDA). Other factors such as vitamin B12 or folic acid
deficiency, gastrointestinal bleeding, or myelodysplastic syn-
dromes also play an etiological role [2,3].

Obviously, transfusions are indicated in individuals with
symptomatic anemia or Hb level below 6 g/dl [4]. Patients with
moderate anemia or aHb level >10 g/dl rarely develop symp-
toms and require transfusion. In such situations, it may be more
appropriate to base the decision of transfusion on general health
status and tolerance of anemia rather than international guide-
lines for transfusion [5].

In this study, the etiology was defined in geriatric patients
who underwent erythrocyte suspensions transfusion (ERT) due
to anemia and the amount of transfusion was investigated and
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it was aimed to develop more practical systems and methods to
prevent overuse transfusion.

Material and methods. A retrospective patient file analysis
was performed for a total of 328 patients aged >65 who received
transfusions for any reason between July 2015 and 2018 at Sa-
karya Research and Training Hospital. Laboratory data at initial
presentation, number of erythrocyte transfusions (NES), and
total number of erythrocyte suspension transfusions (TNES)
performed during all admissions over the study period were re-
corded. Also recorded were the demographic data, concurrent
conditions, and laboratory values such as CBC at admission and
discharge, iron, iron binding capacity, vitamin B12, and folate.

Patients were stratified into two groups based on their age and
hemoglobin levels. Age group Al consisted of patients between
65 and 75 years of age (inclusive), while age group A2 consisted
of patients over 75 years of age (exclusive). Also, patients were
stratified on the basis of hemoglobin as those with a hemoglobin
<8 g/dl severe anemia (group H1), hemoglobin between § and
9,5 g/dl moderate anemia (H2), and hemoglobin >9,5 g/dl mild
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anemia (H3). The amount of blood transfusion and etiological
factors responsible for anemia were examined. According to
WHO criteria, a hemoglobin level of <12 g/dl and <13 g/dl was
considered to show the presence of anemia in women and men,
respectively. Anemia was classified as severe, moderate, or mild
at Hb concentrations of < 8 g/dl, 8-9.5 g/dl, and > 9.5 g/dl, re-
spectively.

Presence of a serum iron level of <70 pg/dl, iron binding ca-
pacity of >300 pg/l, and ferritin level of <10 ng/ml were defined
as iron deficiency anemia, while a vitamin B12 of <150 pg/ml
was defined as vitamin B12 deficiency and a folic acid level <3
ng/ml was defined as folic acid deficiency. TSH of >10 plU/
ml was considered to show the presence of hypothyroidism. Pa-
tients with a GFR <30 ml/min were considered to have chronic
renal failure (CRF). Those with a CRP >1 mg/dl, sedimentation
rate >20 mm/h were considered to have anemia due to inflam-
mation, while those with a ferritin >100 ng/ml, serum iron <70
pg/dl, iron binding capacity <155 pg/dl, and ferritin 20 ng/dl to
have chronic disease anemia (CDA). Presence of occult blood
test positivity in stool, hematemesis, and hematochezia indicat-
ed gastrointestinal (GIS) bleeding. Also the etiological role of
hematological and other malignancies was taken into consider-
ation on the basis of patient history, clinical characteristics, and
laboratory findings.

Data analysis was performed with Student’s t-test or Mann-
Whitney U test for data with or without normal distribution,
respectively. Numerical data were expressed using descriptive
statistics such as arithmetic mean, standard deviation, minimum,
and maximum. T test (priority test) and Chi-squared test (Pear-
son) were implemented categorically. All statistical analyses
were performed using IBM SPSS Statistics 20 SPSS software
pack. A P value of <0.05 was considered significant and 95%
ClIs were provided.

Results and their discussion. Of the overall participants over
65 years of age, 296 were female and 32 were male. There were
145 patients between 65-75 years of age (group Al) with 136
female and 9 male subjects, while those over 75 years of age
(group A2) consisted of 183 patients, with 160 female and 23
male subjects. Gender distribution did not differ significantly be-
tween groups Al and A2. The most common etiological factors
included iron deficiency anemia (60.7%), followed by mixed
type anemia (18%), vitamin B12 deficiency (15.3%), folate
deficiency (12%), anemia associated with hematological malig-
nancy (5.5%), and anemia associated with non-hematological
malignancy (18.5%) (Table 1).

The mean age in groups Al and A2 was 70.46+3.4 years
(p=0.0001) and 82.52+4.66 years (p:0.0001) respectively. There
was a significant difference between groups Al and A2 with re-

Table 1. Demographic and laboratory data of patients according to age groups

Charecteristics of Patients (nﬁ:l 5) (ngz&,’) P
SEX F/M(n) 136/9 160/23 0,054
AGE (yeras)(mean+standard deviation) 70,46+3.4 82,52+4,66 0,0001*
Count of hospitalization 1,37+1,2 1+0,6 0,107
erythrocyte suspension(unite) 2,55+1,44 2,7+1,56 0,388
Total Eritroid Suspansion Count(unite) 3,38+3 3,51+3 0,727
Hemoglobinl (HGB, g/dL) 7,8+1,5 7,6£1,6 0,279
Hematocritl (HCT, %) 23,46+4,5 23,31+5,11 0,786
Mean corpuscular volumel (MCV, fL) 80,35+13,8 80,56+15,09 0,921
Mean platelet volumel (MPV, fL) 7,90+2 7,75+1,23 0,415
Hemoglobin2 (HGB, g/dL) 10+1,22 10+1,56 0,726
Hematocrit2 (HCT, %) 3043,84 30+5,2 0,836
Mean corpuscular volume2 (MCV, fL) 82,710 8249,6 0,615
Mean platelet volume2 (MPV, fL) 8,13+1,85 8,03+1,37 0,608
Cardiac Disorders (n)(%) 27(18,8) 54(29,5) 0,025*
Hypertansion(n)(%) 53(36,6) 88(48,4) 0,032*
Diabetes Mellitus(n)(%) 32(22,1) 33(18) 0,362
Chronic Renal Failure(n)(%) 8(5,0) 13(7,1) 0,571
B12 Deficiency(n)(%) 16(11) 28(15,3) 0,260
FOLAT Deficiency (n)(%) 25(17,2) 22(12) 0,180
Iron Deficiency(n)(%) 88(60,7) 119(65) 0,419
MIXED Anemia(n)(%) 26(18) 33(18,3) 0,925
Gasrointestinal blooding(n)(%) 46(31,7) 53(29) 0,588
Hematological Malignancy(n)(%) 8(5.5) 12(6,6) 0,495
Other Malignancys(n)(%) 33(22,8) 28(15,4) 0,089
Comorbid disease(n)(%) 100() 136() 0.284
A, 65-75 age groups A,: 75 >age groups, Hb1: hemoglobin of hospitalization, Hb2: hemoglobin of discharge

*:Significant at the 0.05 level (two-tailed)

© GMN
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gard to occurrence of cardiac diseases and hypertension (p:0.025
and p:0.032, respectively). No significant differences in other
parameters were found (Table 1).

Mean NES and TES in groups Al and A2 were 2.55+1.44
and 3.38+3.75, and 2.7+1.56 and 3.51+3, respectively. Of the
145 patients group Al 126, 11, 3, 4, and 1 subjects had 1, 2, 3,
4, and 14 admissions, respectively. Among 183 patients in group
A2, 171 were admitted on a single occasion, while 6, 3, 1, and 2
patients were admitted on 2, 3, 4, and 5 occasions, respectively,
with no significant differences (p>0.05) (Table 1).

An assessment of the patients on the basis of hemoglobin val-
ues showed that iron deficiency anemia was the most common
cause in all three groups. A total of 328 patients were recorded
in H1 (n:98; 87 female, 11 male), H2 (n:154; 142 female, 12
male), and H3 (n:76; 67 female, and 9 male) groups. Comor-
bid conditions including HT, Type 2 DM, CHF, CAD, and CRF
occurred more frequently among patients in group H2. Mean
TNES in groups H1, H2, and H3 was 5 (min.-max.: 1-36), 3.21
(1-13), and 2 (1-7). Compared with the H1-H2 groups, the iron
deficiency, ESS and ESTS were significantly higher in the H1
group(strastyla p:.012, p:.001)(Table 2).

Also, a comparison between H2 and H3 groups, there were
significant differences in vitamin B12 deficiency, NES, and
TNES (p:0.0001, p:0.001, and p:0.001, respectively). H1 and
H3 groups also differed significantly with regard to NES, and
TNES (p:0.001). There were no significant differences in other
parameters (Table 2). A comparison between Hb groups (H1-
H2, H2-H3, H1-H3) showed no significant differences in terms
of comorbid conditions (p > 0.05) (Table 2).

Although there was an increase in TNES in those with co-
morbid conditions, this was not significant (p:0.054). No as-
sociations were found between chronic diseases excluding
malignancy and comorbid conditions (p:0.773). A comparison
between subjects with no comorbid conditions and those with
malignancy showed significant differences in TNES (p:0.019).
Also, a significant difference was noted between those with or
without malignancy (p:0.050).

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

When subjects with malignancy, with no malignancy, and
with no comorbidity were compared with regard to age, NES,
and admission, no significant associations were found (p:0.069,
p:0.891, p:0.734, respectively). TNES was significantly associ-
ated with these groups (p:0.018).

In 232 patients with comorbid conditions, the Hb at presenta-
tion was 7.7 £ 1.49 g/dl, age was 77.3 + 7.1 years, NES was 2.4
+ 1.2, and TNES was 3.92 + 3.90.

In 76 patients among 328 patients, a transfusion was per-
formed at aHb level of >9 g/dl, and of these 24 patients (31%)
had no comorbidity, 18 (%23) had malignancy, and 34 (44%)
had no malignancy.

According to data from WHO, more than 10% the world
population over 65 years of age currently have anemia (6).
The prevalence of anemia among elderly varies between 2.9
and 61% in men, and between 3.3 and 41% in women (7). In
the US, anemia prevalence among men and women aged 65
or over was 11% and 10.2% based on NHANES (National
Health and Nutrition Examination Survey) III data, while the
corresponding figures increased to 26.1% and 20.1% in those
over 85 years of age (8).

In line with previously published data, iron deficiency was
the most frequent cause of anemia in elderly as shown in Table
2. Iron deficiency was significantly more common in H2 patients
than in H1 patients. Transfusions due to vitamin B12 deficiency
were more commonly performed in H2 patients, who had a Hb
level between 7 and 9 g/dl. A comparison between groups H2
and H3 showed significantly higher incidence of B12 deficiency
among H2 patients. The higher occurrence of both vitamin B12
and iron deficiency anemia in H2 group was probably associ-
ated with higher number of patients in this group. Comorbid
conditions in the elderly usually necessitate transfusions at the
appropriate threshold for anemia in order to achieve hemody-
namic stabilization. However, comparisons between different
Hb groups in our study (i.e. H1 vs H2, H1 vs H3, and H2 vs
H3) with regard to presence of comorbid conditions showed no
significant differences.

Table 2. Comparison of patients according to hemoglobin values

H1 H2 H3 Comparisons | Comparisons | Comparisons
(n=98) (n=154) (n=76) of H1 and H2 | of H2 and H3 | of H1 and H3
group (p) group (p) group (p)
B12 deficiency(n) 16 19 9 0,69 0,0001* 0,36
Folat deficiency(n) 11 21 13 0,9 0,52 0,45
Iron deficiency(n) 69 89 49 0,012%* 0,9 0,39
Mixt anemia(n) 21 22 16 0,14 0,20 0,97
Gastrointestinal blooding(n) 26 45 28 0,88 0,20 0,17
Cardiac disorders(n) 26 39 16 0,8 0,70 0,51
Diabetes mellitus type 2(n) 16 34 15 0,57 0,94 0,52
Hypertension(n) 43 72 26 0,95 0,14 0,25
Chronic Renal Failure(n) 3 11 7 0,13 0,69 0,15
Comorbid disease(n) 67 118 51 0.14 0.86 0.12
Erythrocyte suspension 3.44(1-12) | 2.55(1-10) | 1.76(0-5) 0,001 0,001* 0,001*
(mean unite,min-max)
Total erythrocyte suspension |+ 5 5y 36) | 345(1.13) | 2.2(1-7) 0,001% 0,001* 0,001*
(mean unite,min-max)
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HI: Hemoglobin:< 8 H2: Hemoglobin:8-9,5 H3: Hemoglobin: >9,5

*:Significant at the 0.05 level (two-tailed)
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In patients with no comorbidities, a Hb level of 7 g/dl can be
readily tolerated in order to maintain normovolemia. In recent
international guidelines, a recommendation to lower the transfu-
sion Hb threshold level from 10 g/dl to 7 g/dl in patients with
gastrointestinal bleeding (9,10). Strong evidence from multiple
randomized clinical studies also support the more restrictive use
of transfusions in asymptomatic patients with anemia (11). In
our study, there were a total of 30 patients (26 females, 4 males)
who received transfusions with a Hb level > 10 g/dl. Of these
patients, 13 were between 65 and 75 years of age and 17 were
> 75 years of age. Cardiac disease, HT, type 2 DM, CREF, vita-
min B12 deficiency, folate deficiency, iron deficiency anemia,
mixed anemia, gastrointestinal bleeding, and non-hematological
malignancy were present in 4 (13.3%), 8 (22%), 5 (16.7%), 5
(16.7%), 2 (6.7%), 7 (23.3%), 20 (66.7%), 6 (20%), 11 (36.7%),
and 6 (20%) of these cases, respectively. These transfusions at
Hb levels exceeding 10 g/dl were supposedly performed due to
a number of reasons including stabilization of hemodynamics
or persistent gastrointestinal bleeding, which could lead to in-
tolerance of anemia. Although the reasons for transfusions per-
formed at Hb levels > 10 g/dl have been provided, we believe
that transfusions are not required above this level and certain
measures should be taken in order to prevent unnecessary trans-
fusions. In a study by Steven Z. Kassakian et al. implementation
of a strategy termed as “Clinical Decision Support Intervention”
in health facilities for anemic patients with an hematocrit (Hct)
level > 21% has been found to result in significant reductions in
RBC transfusions from 10.6% to 8%(12).

A comparison of groups with a Hb level between 7 and 9
g/dl and Hb>9 g/dl showed significant differences in NES and
TNES with regard to transfusions performed with an indication
of vitamin B12 deficiency. Also, groups with aHb< 7 g/dl and
Hb between 7 and 9 g/dl showed significant NES and TNES
differences with respect to transfusions performed due to iron
deficiency (Table 2).

There are no well-established blood transfusion strategies for
management of anemia in the elderly and in subjects with car-
diovascular conditions (13). A Hb threshold level of 10 g/dl is
commonly adopted for individuals with coronary artery disease
or cerebrovascular insufficiency. Acute upper gastrointestinal
system bleeding is a common medical emergency that is asso-
ciated with morbidity and mortality (14). Acute blood loss is
generally an indication for blood transfusion since it decreases
tissue perfusion and oxygenation, and blood transfusion may be
life saving in patients with massive bleeding. However, in most
cases the bleeding is not very severe and the safest and most
effective transfusion strategy remains a matter of controversy
(15,16)(Table 1).

In our study, transfusion indications in patients between 65
and 75 years of age and patients aged over 75 years differed
significantly in terms of cardiac conditions and hypertension.
This may be due to the fact that more advanced age is associated
with an increased prevalence of cardiovascular disorders and
hypertension. The age groups were not significantly different in
terms of transfusions performed for gastrointestinal bleeding.
Also, the gender distribution across these two age groups was
well balanced. Also no significant differences were noted both
according to age group and comorbid conditions in two groups.

The higher average NES and TNES values in Group A2 (>75
years) compared to Group Al (65-75 y) were attributed to the
need for achieving cardiovascular hemodynamic stability, and to
the reduced tolerance of anemia due to accompanying comorbid
conditions.
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Despite a wide array of etiological factors in anemic geriat-
ric patients requiring transfusions, it is of utmost importance to
develop a management plan for the underlying cause of anemia
in order to reduce the indications for repeated transfusions.
The anemia threshold for identifying the need for transfusion
should be individualized based on the physiological status of
each case [17].

Conclusion. In this study, the elderly population was more
likely to have ERT than indications, and a need for a scientific
assessment of transfusion in the hospital or in all patients has
emerged.
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SUMMARY

CLINICAL CHARACTERISTICS OF BLOOD TRANSFU-
SION IN GERIATRIC PATIENTS

'Karacaer C., ’Sunu C., ’Kalpake1 Y., 'Varim C., 'Yaylaci S.

Sakarya University, Medicine Faculty, 'Department of Internal
Medicine; Sakarya University, Medicine Faculty, Department
of Internal Medicine *Division of Hematology, Sakarya, Turkey

In the presented study, the etiology was defined in geriatric
patients who received transfusions with erythrocyte suspension
due to anemia; the amount of transfusion was investigated and
practical systems and methods to prevent the overuse of trans-
fusions were developed. A retrospective patient records anal-
ysis was performed for a total of 328 patients aged >65 who
received transfusions for any reason between July 2015 and
2018 at Sakarya Research and Training Hospital. Laboratory
data at initial presentation, number of erythrocyte transfusions
(NES), and total volume of erythrocyte suspension transfusions
(TNES) performed during all admissions over the study period
were recorded. Also recorded were the demographic data, con-
current conditions, and laboratory values. Patients were divided
into two groups based on their age and hemoglobin levels. Age
group Al consisted of patients between 65 and 75 years of age
(inclusive), while age group A2 consisted of patients over 75
years of age (exclusive). Based on the hemoglobin levels, the
patients were identified as those with a hemoglobin <8 g/dl se-
vere anemia (group H1), hemoglobin level ranging 8-9,5 g/dl
moderate anemia (H2), and hemoglobin >9,5 g/dl — mild anemia
(H3). The amount of transfusion and etiological factors respon-
sible for anemia were examined. With respect to the incidence
of iron deficiency, volume of transfused erythrocyte suspen-
sions (ES), and total number of erythrocyte suspensions (TNES)
were significantly higher in the H1 group, compared to the H2
group (p:0.012 and p:0.001, respectively). Comparing H2 and
H3 groups, in terms of B12 deficiency, ES, and TNES were sig-
nificantly higher in the H3 group than in the H2 group (p:.0001,
p:.001, p:.001, respectively). In our study, transfusion indica-
tions in patients between 65 and 75 years of age and patients
aged over 75 years differed significantly in terms of cardiac con-
ditions and hypertension. The age groups were not significantly
different in terms of transfusions performed for gastrointestinal
bleeding. Also, the gender distribution across these two age
groups was well balanced. No significant differences were noted
related either to the age or to comorbid conditions between two
groups. The higher average NES and TNES values in Group A2
(> 75 years) compared to Group Al (65-75 y) were attributed
to the need for achieving cardiovascular hemodynamic stability,
and to the reduced tolerance of anemia due to accompanying
comorbid conditions. Despite a wide array of etiological factors
in anemic geriatric patients requiring transfusions, it is of utmost
importance to develop a management plan for the underlying
cause of anemia in order to reduce the indications for repeated
transfusions. The anemia threshold for identifying the need for
transfusion should be individualized based on the physiological
status of each case.

Keywords: Geriatric patients, transfusion, erythrocyte sus-
pension, overuse.
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PE3IOME

KJIUMHUYECKHE OCOBEHHOCTU HNEPEJIMBAHUA
KPOBU CPEJU T’EPUATPUYECKUX NAIIUEHTOB

"Kapakasp k., 2Cyny k., *Kaanakuet 5., 'Bapum [Tik.,
"iinapxu C.

Vuueepcumem Caxapwsi, newebnuiii paxynomem, 'kaghpeopa me-
panuu; Ynueepcumem Caxapbvs, neuebuvill pakyivmem, Kage-
opa mepanuu, *omoenenue 2emamonozuu Caxapwsi, Typyust

B nccienoBanne BKITIOUSHBI TepUATPUUECKHE MAIIHEHTEHI, KO-
TOPBIM B CBSI3U C AaHEMHEH TIPOBEICHO NEPETMBAHNE CYCIICH3HH,
HACBHIIIEHHON SPUTPOLUTAMH; HCCIEAOBaH 00BEM TpaHCHY3UU
1 pa3paboTaHbl MPAKTHIECKNE CUCTEMbBI H METOIBI IPEA0TBpA-
LEHHsI Ype3MepHOro npuMmeHneHus. IIpoBenéH peTpocneKkTus-
HBI aHAJIN3 UCTOpHiT Oone3Hn 328 manueHToB B Bo3pacte >65
JIeT, KOTOpBIe MO TOW WM MHON NMPUYHHE TOTyYHIH TpaHCchy-
3uro B iepuof ¢ urons 2015 roma mo 2018 rox B Haywuno-y4e0-
HoOil OonpHuIE CakapbH. 3aperHCTPHPOBAHBI JTa0OPATOPHBIE
JTaHHbBIE TIPY MEePBOHAYAIFHOM OOCIIEIOBAHUH, KOJIMYECTBO IIe-
pemuBanuii spurporutoB (NES) u obmiee koamdecTBo mepesu-
Toii sputpormTapHoit cycnersun (TNES) 3a Bpems Bcex mocty-
TUIEHNH TAI[eHTa B TIEPUOJT NCCIEN0BAHMS. 3apeTHCTPUPOBAHEI
Taroke JeMorpaduuecKkre JaHHbIe, COIy TCTBYIOMINE COCTOSHHS
" 3a0oneBaHus, TabopaTopHbIe MoKazaTeln. B 3aBucuMocT ot
BO3pacTa M ypoBHS IeéMOINIOONHA MAMeHTHI Pa3/ieNIeHb! Ha JBE
rpynmnsl: Tpynma Al - mamueHTsl B Bo3pacte oT 65 mo 75 met
(BKITIOUMTENBHO); Tpynma A2 - manueHTsl crapiie 75 sier. Ha
OCHOBE TOKa3aTeneil TeMOIToOMHa MalMeHTHl Pa3feNeHbl Ha
CIIeyIOIINe MOATPYIIIBI: C TSHKEIOH aHeMuel reMoroonHa <8
r/mn (rpynma H1), ¢ remornmo6unom 8-9,5 r/an ymepeHnHol aHe-
muu (H2) u ¢ remormobunom >9,5 1/mn nerkoit anemun (H3).
IIpoananu3upoBaHbl KOJIMYECTBO MEPETUTON KPOBU U ITHOJIO-
rudeckue (GpakTopsl, OTBETCTBEHHBIE 32 aHeMuIo. [IpuHnMas Bo
BHUMAaHHNE 4acTOTy AeduimTa Kenesa, MOTHBIH 00bEM Tepenu-
Toli cycnien3un sputpountoB (ES) u obmee xommaecTBo mepe-
nuBaHui cycrieH3un >putporutoB (TNES) Obun 3HAUNTETHHO
BhIe B noarpymnme H1 B cpaBrennu ¢ moarpymmoit H2 (p: 0,012
u p: 0,001, coorBercTBenHO). C Toukm 3peHus aedunura B12,
ES u TNES 06butn 3HaunTensHo BhIe B oarpymme H3, yem B
nmoarpymre H2 (p: .0001, p: .001, p: .001, coorBeTcTBeHHO). [10-
Ka3aHMS K IMEePeTNBaHUIO KPOBH Y TAI[EHTOB B BO3pacTe OT 65
70 75 neT 3HaUYNTEeNFHO OTIMYAIINCH OT TAKOBBIX Y MAIlCHTOB B
BO3pacTe crapiie 75 JeT ¢ TOYKHU 3pEHUs CEPIEUHO-COCYIUCTBIX
3a00JIeBaHHUl W TUTIEPTOHUH. B ciyuasx mepennBaHU B CBSI3U
C JKEITyZOTHO-KHUIIEYHBIM KPOBOTEUCHHEM 3HAUUTENIHLHOTO pa3-
JUYHS CPeIr BO3PACTHBIX TPYI He Habmoganock. CymiecTBeH-
HBIX Pa3iIH4Hi, CBA3aHHBIX C BO3PACTOM U COMYTCTBYIOIINMH
3a00neBaHNsAMH, B TPYIIIaX HE OTMEUeHO. bonee BbIcokne cpen-
nue 3HadeHuss NES u TNES B rpynme A2 (>75 ner) B cpaBHe-
Huu ¢ rpynmnoit Al (65-75 net) 00yciioBIeHB HEOOXOIUMOCTHIO
JOCTIKEHNST CTAOMIN3AINH CEePIeTHO-COCYANCTON TeMOINHA-
MHKH U TIOHI)KEHHOH TepPEeHOCHMOCTBIO aHEMHH H3-3a COITYT-
CTBYIOIINX 3a00JeBaHmii. HecMOTps Ha MMPOKUIA CIIEKTp ITH-
OJIOTHYECKHX (hAKTOPOB CPEIH TePHATPHIESCKUX MAIHNEHTOB C
aHeMMeHl, HyKJalOMUXcs B TIEPEIMBAHIN KPOBH, KpalfHe BaXKHO
pa3paboTaTh MIaH JIeIeHH OCHOBHON IIPHINHBI aHEMHH, YTOOBI
n30exaTh HeOOXOMUMOCTH B TIOBTOPHBIX MepenuBaHusx. [Topor
AQHEMHU [Tl BBIBICHUSI TOTPEOHOCTH B MEPETMBAaHUH KPOBU
HEOOXOMMO MH/MBHUIyaTH3HPOBATh HAa OCHOBE (hM3HOIOTHYe-
CKOTO COCTOSTHUSI KQ)KIOTO MallUeHTa.
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THE STATE OF PROOXIDANT-ANTIOXIDANT BALANCE IN PROSTATE GLAND OF RATS WITH
CRYOTRAUMA AND ITS CORRECTION WITH DRUGS OF NATURAL ORIGIN

'Brechka N., 'Bondarenko V., *Morozenko D., *Grushanska N., ‘Sharandak P., 'Selukova N., SDanylchenko S.

IState Institution “Institute for Endocrine Pathology Problems named after V.Ya. Danilevsky of the National Academy
of Medical Science of Ukraine”’; *National University of Pharmacy, Kharkiv; *National University of Life
and Environmental Sciences of Ukraine, Kyiv; *Ministry of Agrarian Policy and Food of Ukraine, Kyiv,
‘Mohyla Black Sea National University, Mykolaiv, Ukraine

The change in Ukrainian demographic indicators points at the
necessity to pay attention to factors affecting fertility, among which
the leading place is sterile marriage [1]. Although there has been
considerable success in the diagnosis and treatment of reproduc-
tive dysfunction, the problem of infertility remains one of the most
important in modern medicine [2]. The leading pathology in 43.3%
of sterile men is inflammatory genital diseases. The most common
inflammatory diseases of the male genital organs that lead to dete-
rioration of the functional state of sperm are prostatitis urethritis,
vesiculitis, etc. According to statistics, the sterility in patients with
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prostatitis ranges from 9% to 72.2%. An important and socially
significant problem is the problem of chronic prostatitis, which is
constantly increasing, together with the number of cases of second-
ary sterility in men [1]. One of the pathogenic factors in all forms of
men sterility, including a consequence of chronic prostatitis, which
leads to impaired spermatogenesis, is the overproduction of reac-
tive oxygen species in semen, which is defined as oxidative stress
[3.,4]. The accumulation of reactive oxygen species in sperm leads
to damage of sperm membranes, fragmentation of their DNA and
decrease in their mobility [4,5]. In addition to oxidative stress, there
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occurs an imbalance of the hormonal profile, which contributes to
the development of sterility in men [5].

Currently, studies of the processes of lipid peroxidation (LPO)
and antioxidant protection in patients with various pathological
conditions play an important role. This is due to the fact that they
form the basis for adaptation-compensatory mechanisms and
their understanding allows us to develop different approaches to
antioxidant therapy. It is well-known that balanced functioning
of the LPO system and antioxidant protection is a normal physi-
ological process, which is vital for the body. In physiological
conditions, activation of regulated endogenous LPO processes is
a necessary mechanism for the renewal of membrane structures.
The ratio of activity of oxidative processes and antioxidant pro-
tection not only reflects, but also largely determines the intensity
of metabolism, adaptive capacity of the organism and the risk
of various pathological conditions [6]. Therefore, the questions
related to the study of the effect of Chondroitin sulfate and its
combination with Tribestan and the placenta drug on the state of
prooxidant-antioxidant balance on the mechanisms of develop-
ment of male sterility, namely on the background of the prostate
cryotrauma and methods of its correction, are relevant.

Purpose — to determine the state of prooxidant-antioxidant
balance in the prostate gland of rats after cryotrauma and its cor-
rection with drugs of natural origin.

Material and methods. The studies were carried out in com-
pliance with the rules of the European Convention on the Protec-
tion of Vertebrate Animals Used for Experimental and Scientific
Purposes (Strasbourg, 1986) [7]. During the experiment, the
animals were in the vivarium at t° 18-24°C, humidity 50-60 %,
natural day-night light mode, on a balanced diet according to
the current norms. The experimental studies were carried on
white mature male Wistar rats with basal weight of 270-370 g.
Non-bacterial cryotraumatic prostatitis was caused by local ir-
rigation of the previously surgically exposed anterior surface of
the central part of the prostate (isthmus and ventral parts) for
5 seconds with an applicator for the wart removal Wartner®,
the wounded surface was sewed in afterwards. All manipula-
tions with animals were performed under ether anesthesia [8].
Wartner® (Pharmaspray, Netherlands) is an aerosol with a
mixture of dimethyl ether and propane, which after applying to
the surface of the skin, mucous membranes and other tissues
causes them to cool and develop cryotraumatic inflammation.
The cryotraumatic effect on the prostate gland was manifested
by direct cryopreservation of its tissue, a probable disturbance of
hemodynamics and inflammation of the glandular tissue, which
corresponds to some pathogenetic aspects of prostatitis devel-
opment in men [8]. To assess the prostate protective effect we
chose Chondroitin sulphate, Chondroitin sulphate in combina-
tion with Tribestan, Tribestan (manufactured by Sopharma, Bul-
garia), and Bioglobin-U (a proteinised water-salt extract from
a human placenta including polypeptides 3.5-7%, amino acids
50-60%, amino sugars 4-5%, hexuronic acids 8-9%, produced
by CJSC Biolik, Kharkiv. The comparison drug was Prostaplant
forte produced by Schwabe company, Germany.

Animals were divided into the following groups: group 1 —
intact control; group 2 — control pathology (local irrigation of
the anterior surface of the central part of the prostate (isthmus
and ventral parts) within 5 seconds with an applicator for wart
removal Wartner®, which was carried out through the incision
of the abdominal cavity in the location of the ventral part of the
prostate); group 3 — control pathology + administration of Chon-
droitin sulfate substance at a dose of 60 mg/kg; group 4 — con-
trol pathology + administration of Tribestan at a dose of 60 mg/kg;
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group 5 — control pathology + administration of Chondroitin sulfate
in combination with Tribestan in the above doses; group 6 — control
pathology + administration of Prostaplant forte at a dose of 35 mg/
kg, and group 7 — control pathology + administration of Bioglobin-
U at a dose of 200 pl/kg. The drugs were administered three days
before the simulation of cryotraumatic prostatitis and within 11
days after cryotrauma. Taking into account the pathogenesis and
clinical manifestations of the disease and laboratory parameters in
humans, which are diagnostically significant in chronic prostatitis,
we selected the parameters for the evaluation of general condition
of the animals with lesions of prostate, and developed criteria for
evaluating the effectiveness of the studied drugs. In each group, the
number of animals was 6 male rats. After the end of the study, the
rats were rapidly decapitated under ether anesthesia on the 12* day
of the experiment [8]. The morphofunctional state of spermatozoa
derived from rats’ epididymis was studied according to the main
indicators: sperm count, percentage of pathological forms, motility
and duration of preservation of their motility [9]. Indicators char-
acterizing the state of the prooxidant-antioxidant balance (LPO/
AOP) were determined in the prostate homogenate: the content of
diene conjugates and lipid hydroperoxides, products reacting with
thiobarbituric acid (TBA-products) and restored glutathione [10].
The data was processed using the software package «Statistica v.
10.0». If the data were not consistent with the normal distribution,
the comparison of indicators was performed according to the non-
parametric Wilcoxon criterion with calculatiom of the median (Me)
and percentiles (25% and 75%). Critical level of significance was
assumed to be equal to or less than 0.05 (p<0.05).

Results and threir discussion. In the pathogenesis of the
prostate cryotrauma, the main place is occupied by the process-
es that occur when the cell membranes are damaged, which is
caused by the LPO activation in tissues [3-5]. During the evalu-
ation of the effect of drugs of natural origin on the state of the
oxidant-prooxidant system in rats with experimental prostatitis
caused by the drug Wartner®, the content of reduced glutathi-
one was reduced by 46.2%, diene conjugates increased 5-fold,
lipid hydroperoxide increased 5.8 times and TBA products — 5.3
times compared to the intact control group. These changes in-
dicated a violation of antioxidant protection in rat prostate cells
with experimental Wartner-induced prostatitis. For the purpose
of pharmacological correction of the functional state of the pros-
tate in rats, various drugs were used. The effectiveness was di-
rectly reflected in the results of laboratory studies of prostate
tissue in terms of lipid peroxidation.

After Chondroitin sulfate administration, the content of reduced
glutathione increased by 69.2% compared with the positive con-
trol, a similar pattern was observed after Tribestan administration.
After using the combination of Chondroitin sulfate with Tribestan,
the content of reduced glutathione was increased by 77.3%; when
administering Proteplant forte the content of reduced glutathione
increased by 60.5%; in case of Bioglobin-U (placenta) it increased
by 47.6% compared with the positive control. It should be noted
that the level of reduced glutathione after using drugs reached intact
control only with the use of Tribestane, as well as combinations of
Tribestane with Chondroitin sulfate (Table 1).

The content of diene conjugates in rats using Chondroitin sul-
fate decreased 2.5-fold, Tribestan — by 28.0%, Chondroitin sulfate
in combination with Tribestan — by 45.1%, Prostoplant forte — by
55.5%, Bioglobin-U (placenta drug) — by 41.7% compared to the
indicator in the positive control. The content of lipid hydroperox-
ides after using Chondroitin sulfate decreased by 4 times, Tribestan
— by 35.8%, the combined use of Chondroitin sulfate and Tribes-
tan — by 2.3 times, Prostoplant forte — by 2.1 times, Bioglobin-U
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(placenta drug) — by 48.3% compared with the positive control
group index. The content of TBA products in the prostate tissues
of rats after administration of Chondroitin sulfate was reduced by
45.8%, Tribestan — by 66.7%, Chondroitin sulfate in combinationn
with Tribestan — 2-fold , Prostoplant forte — by 41.7%, Bioglobin-
U (placenta drug) — by 2.2 times compared with the intact control
group. Thus, the results of studying the influence of drugs of natural
origin on the basis of indicators of the prooxididant-oxidant system,
showed that the most positive effect had Chondroitin sulfate both in
monotherapy and in combination with Tribestan. This was reflected
in the highest values of reduced glutathione as a marker of antioxi-
dant protection, as well as in the lowest rates of diene conjugates,
lipid hydrocarbons and TBA in the rats administered Chondroitin
sulfate (Table 1).

Therefore, the violation of balance between prooxidant and
antioxidant processes led to the violation of the functional con-
dition of the testis of rats. Thus, the number of sperm in rats with
cryotrauma decreased by 40%, the percentage of motile sperm
decreased by 35% and the duration of their motility — almost
twice. All the studied drugs helped to restore the functional sta-
tus of the testis, that is, improve the sperm count in male rats in
the conditions of prostate cryotrauma. (Table 2).

It is known that oxidative stress and disturbance of the processes
of the antioxidant system play an important role in the pathogenesis
of many diseases. Acceleration of free radicals formation, reactive
oxygen species, prooxidants can lead to increased damage of cell
membranes and their permeability, inhibition of cell division and
recovery, impaired metabolism in cells [10]. The versatility of lipo-

Table 1. LPO/AOP indices in prostate homogenates of rats with induced prostate cryotrauma with its subsequent correction
with drugs of natural origin (Me, 25-75%)

Indices
Groups of animals Restored glutathi- | Diene conjugates, | Lipid hydroperoxides, | TBA-products,
one, pmol/g pmo g pmol/g pmol/g
Intact control, n=6 3,44 3,98 31,06 11,60
’ 3,22 - 3,66 3,30 - 4,49 25,74-35,06 10,54 — 12,56
Control pathology 1,85% 19,89* 179,73* 61,54*
(model of cryotrauma), n=6 1,79 - 1,94 16,25 -21,31 151,33-241,34 54,81 — 65,38
Model of cryotrauma+Chondroitin 3,13%0 7,95%0 44 .87*0 33,33*%0
sulfate, n=6 3,05-3,20 5,45 8,86 39,64 — 57,69 33,33-34,61
. 3,130 14,32%0 115,38*0 41,02%0
+ — s s 9 5
Model of eryotrauma+Tribestan, n=6 2,66 3,28 14,00 - 15,23 79,48-120,71 29,49 4231
Model of cryotrauma+Chondroitin 3,280 10,91%0 78,20%0 30,77*0
sulfate+Tribestan, n=6 2,66-3,44 8,41 -12,50 53,25 -178,20 24,36-39,74
Model of cryotrauma+« Prostaplant- 2,97*¢ 8,86%0 84,61*0 35,90*%0
forte», n=6 2,89 -3,13 8,64 -10,23 70,81 — 86,98 32,05-41,02
Model of cryotrauma+«Bioglobin- 2,73*%0 11,59%0 92,90*¢ 28,20%0
U», n=6 2,66 —3,13 7,73 - 12,27 84,61-106,31 28,20-39,74

notes: * — probably Wilcoxon versus intact control (p<0.05),; O — significantly higher than Wilcoxon versus positive control (p<0.05)

Table 2. The functional state of sperm in rats with induced prostate cryotrauma
with its subsequent correction with drugs of natural origin (Me, 25-75%)

Indices
Groups of animals Sperm, Pathological forms | Sperm mobility, | Saving sperm motility,
million per ml of sperm, % % minutes
Intact control, n=6 61,50 20,00 77,50 285,00
48,75-71,75 15,00-25,00 63,75-85,00 250,00-300,00
Control pathology 37,50* 30,00* 50,00* 175,00*
(model of cryotrauma), n=6 35,00-41,25 28,75-42,50 40,00-57,50 137,00-212,50
Model of cryotrauma + Chondroitin 66,50 ¢ 22,50 ¢ 75,00 ¢ 300,00 ¢
sulfate, n=6 64,75-73,50 17,25-26,25 62,50-76,25 235,00-350,00
. _ 52,50 ¢ 22,50 ¢ 62,50 250,00 ¢
Model of eryotrauma + Tribestan, n=6 | ;¢ 75" ) o5 18,75-26,25 53,75-75,00 197,50-312,50
Model of cryotrauma + Chondroitin 62,50 ¢ 20,00 ¢ 72,50 ¢ 275,00
sulfate + Tribestan, n=6 38,75-66,25 20,00-26,50 63,75-75,00 200,00-300,00
Model of cryotrauma + « Prostaplant- 65,00 ¢ 25,00 70,00 ¢ 195,00
fortey», n=6 53,75-67,50 18,75-30,00 65,00-71,25 176,25-225,00
Model of cryotrauma + 57,50 ¢ 17,50 ¢ 65,00 ¢ 267,50
«Bioglobin-U», n=6 45,00-65,00 15,00-25,00 62,50-71,25 180,00-350,00

notes: * - Probably Wilcoxon versus intact control (p<0.05),
O - significantly higher than Wilcoxon versus positive control (p<0.05)
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peroxidation processes suggests the importance of the development
of oxidative stress as a pathogenetic factor of various inflammatory
processes in the prostate gland. Many clinical and experimental
studies have shown a strong correlation between oxidative stress
and inflammation. Activation of lipid peroxidation processes during
the prostate inflammation (namely in case of cryodestruction of the
prostate) leads to a depletion of the power of the antioxidant sys-
tem, which reduces its regulatory capacity for lipoproxidation and
increases tissue alteration [11,12]. The introduction of the studied
drugs helped to reduce the intensity of lipid peroxidation and re-
store the functional state of the testes. When using the studied drugs
in the prostate tissue, the content of the primary and secondary
products of LPO was reduced. Assessment of the expressiveness
of the obtained changes showed that among all the studied drugs
using Chondroitin sulfate most strongly inhibited the accumulation
of lipid peroxidation products. By the expressiveness of the action,
the studied drugs were not inferior to the comparison drug Prosta-
plant forte and even prevailed. It should be noted that it is with the
use of Chondroitin sulfate during cryotrauma the average content of
recovered glutathione did not differ from that of intact animals, and
predominated the comparison drug Prostaplant forte despite almost
identical expressive ability to reduce in the prostate homogenate
the content of both primary and secondary peroxidation products.
The decrease in the intensity of lipid peroxidation in the prostate
homogenates contributed to the reduction of inflammation and had
a positive effect on the morphofunctional parameters of sperm, that
is, with the help of studied drugs the number of sperm and the per-
centage of motile sperm increased, together with the duration of
sperm motility. The results of our experiment indicated a decrease
in the free radical oxidation of the lipids in the biological mem-
branes of the prostate cells with the introduction of Chondroitin
sulfate during cryotrauma. Chondroitin sulfate is a high molecu-
lar mucopolysaccharide-glycosaminoglycan, which is involved in
the synthesis of proteoglycans in the connective tissue, which also
helps to increase the resistance of the prostate biomembranes to per-
oxidation. In addition, the important role of glycosaminoglycans in
regulating the functioning of the testes was proved [13].

Having analyzed the obtained data, we can assume that when
using Chondroitin sulfate during cryotrauma, the content of
the studied parameters is restored to a physiological level. As
a result of the reduction of inflammation and the lipoperoxida-
tion processes, the condition of the sperm in animals improved.
Thus, we observed the prostatoprotective properties of Chon-
droitin sulfate on the model of Wartner-induced prostatitis. The
obtained effect on the functional state of sperm is realized due to
its normalizing effect on the lipoperoxidation processes.

Conclusions. 1. The prostate cryotrauma caused by the drug
Wartner® ischaracterized by intensification of lipid peroxida-
tion processes and a decrease in antioxidant defense processes,
which negatively affect the functional state of sperm.

2. All the studied drugs had normalizing effect on the processes
of lipoperoxidation and the functional state of sperm during experi-
mental prostatitis in rats in conditions of prostate cryotrauma.

3. Studies of the products of the LPO / AOP system in pros-
tate homogenates and rat sperm indices showed the most pro-
nounced positive effect of Chondroitin sulfate application on the
background of prostate cryotrauma.
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SUMMARY

THE STATE OF PROOXIDANT-ANTIOXIDANT BAL-
ANCE IN PROSTATE GLAND OF RATS WITH CRYO-
TRAUMA AND ITS CORRECTION WITH DRUGS OF
NATURAL ORIGIN

Brechka N., 'Bondarenko V., 2Morozenko D.,
3Grushanska N., ‘Sharandak P., 'Selukova N., *Danylchenko S.

IState Institution “Institute for Endocrine Pathology Problems
named after V.Ya. Danilevsky of the National Academy of Medi-
cal Science of Ukraine”; *National University of Pharmacy,
Kharkiv; *National University of Life and Environmental Sci-
ences of Ukraine, Kyiv; *“Ministry of Agrarian Policy and Food
of Ukraine, Kyiv;, *Mohyla Black Sea National University,
Mykolaiv, Ukraine

The article deals with evaluation of the prooxidant-antioxidant
balance in the prostate gland of rats with prostate cryotrauma
caused with the help of Wartner® on the basis of biochemical
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studies results. The restored glutathione, lipid hydroperoxides,
diene conjugates, TBA products were investigated in the pros-
tate homogenate, together with the state of sperm according to
the following characteristics: quantity, pathological forms, mo-
tility and time of its preservation. Correction was performed us-
ing the following drugs: Chondroitin sulfate, Tribestan, Chon-
droitin sulfate in combination with Tribestan, Prostoplant forte
and Bioglobin-U. The obtained results showed that the prostate
cryotrauma in rats caused by Wartner® was characterized by
intensification of lipid peroxidation processes and reduced an-
tioxidant protection, which negatively affected the sperm. All
the studied drugs had a normalizing effect on the processes of
liperoxidation and the state of sperm. However, the most pro-
nounced positive effect was obtained when using Chondroitin
sulfate during prostate cryotrauma in rats.

Keywords: cryotrauma, prostate, rats, Wartner, prooxidant-anti-
oxidant system, lipid peroxidation, sperm, Chondroitin sulfate.

PE3IOME

COCTOSIHUE ITPOOKCUAAHTHO-AHTUOKCUJAHT-
HOI'O BAJIAHCA B NPEJCTATEJBHOW KEJIE3E
KPbIC ITPU KPUOTPABME U EE KOPPEKIIUU ITPE-
IMAPATAMMU ITPUPOJHOTI'O TPOUCXOXKIEHUST

!Bpeuxka H.M., 'Bongapenko B.A., 2Mopo3enko /I.B.,
STpymanckas H.I, ‘Illapanpax II.B.,'CemxroxoBa H.IO.,
STanmnbuyenko C.U.

Tocyoapcmeennoe yupedicoenue «HMucmumym npobnem 5100-
Kkpunnou namonoeuu um. B.A. Jlanunesckoco HAMH Yrpaunwsi»,
Xaporos,”Hayuonanbnvlil hapmayesmuueckutl yHusepcumen,
Xapokos, *Hayuonaneuvlii ynugepcumem Ouopecypcos u npu-
podononvzosanusi Ykpaunsl, Kuee; *‘Munucmepcmeo azpapnoti
nonumuku u npooosoibemeust Ykpaunol, Kues, *Yeprnomopckuii
Hayuonanvusill ynueepcumem um. Ilempa Moaeunvl, Huxonaes,
Vrpauna

Ha ocHoBe pe3ys1bTaToB OMOXUMHUYECKHUX HCCIISIOBAHUIH MTPO-
BE/ICHA OLIEHKAa IIPOOKCHIAHTHO-aHTHOKCHIAHTHOIO OajaHca B
HpeCTaTeNIbHON JKelle3e KPbIC M COCTOSIHUS CIIepMHEB Ha (GoHe
KpUOTPaBMBbI, BEI3BAHHOW TIOCPEICTBOM Ipernapara BaptHep®.
B romoreHnare npocrarsl UCCIIC0BAaHbI [10KAa3aTEIN BOCCTAHOB-
JICHHOT'O [JTyTaTHOHA, THAPOIEPEKUCH JINIHIOB, THEHOBBIX KO-
Hbioraros, TBK-nponyKToB, a Takke COCTOSIHUE CIIEPMHUEB I10
CIIEAYIOIUM XapaKTepUCTUKaM: KOJIMYECTBO, IATOJIOTHYECKUE
(bopMBbI, MOABIKHOCTE M BpeMsi ee coxpaHenus. Koppekimio
HPOBOAMIIM TIpenaparaMu XoHjapouTHHa cyibdar, TpubecraH,
Xonapoutuna cynbdar B komiuiekce ¢ Tpudecranom, IIpocra-
wianT-®opre u buornoOuH-Y. YcTaHOBIEHO, YTO KPUOTpPaBMa
IIPE/ICTAaTeNILHOM JKelle3bl y KpbIC, BEI3BaHHAs IIpenaparoM Bap-
THep®, XapakTepu3yercs MHTCHCH(HUKALMEH POoLeccoB mepe-

KHUCHOTO OKHCJICHUS JIMIUJOB U CHHKEHUEM aHTHOKCUIAHTHOU
3alUThl, YTO HETaTUBHO BIMAET Ha criepMuu. Bee uccnenoBan-
HbIE IIpenapaThl UMEIM HOpMalu3yollee BIUSHUE Ha IpoLec-
CbI JINTIEPOKCUJIALIMN U COCTOSHUE CIIEPMHEB, OIHAKO Hanboiee
BBIPQKCHHBIH MO3UTHBHBIH d((EKT MoIydeH Npy MPUMEHEHHN
XoH/ipouTHHA Cynb(aTa MpU KPHOTPABME IPe/ICTaTeIbHON JKe-
Je3bl y KpEIC.
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CHANGES OF CYTOLYSIS INDICATORS IN RATS' BLOOD RESULTED
FROM SIMULTANEOUS INTOXICATION WITH TOBACCO SMOKE
AND SODIUM NITRITE AFTER USING MILDRONATE

Lykhatskyi P., Fira L., Garlitska N., Fira D., Soroka Yu., Lisnychuk N., Delibashvili D.

Horbachevsky Ternopil National Medical University, Ukraine; Thilisi State Medical University, Georgia

Public health is formed under the influence of many factors,
the determining of which is the lifestyle. Manifestations of un-
healthy lifestyles in the twenty-first century become the main
cause of negative changes in health, various diseases develop-
ment. World Health Organization (WHO) experts and leading
scientists have highlighted the global epidemic of smoking,
which is becoming increasingly widespread every year, prepos-
sessing population in increasing numbers, resulting in signifi-
cant medical and social losses and economic damage [4].

Scientific studies have shown that there is no safe level of
inhalation of tobacco smoke. Research has shown that 25% of
harmful substances of tobacco smoke comes to the smoker’s
lungs, 5% remains in the cigarette, but 20% burns and 50% of
toxic substances enter the air. The tobacco smoke was estab-
lished to be more aggressive during passive smoking than ac-
tive. In the body of a passive smoker, being in the room con-
taminated with tobacco smoke, the amount of carbon monoxide
is doubled in an hour and a large amount of resin precipitate in
the lungs. The nicotine concentration in the blood increases in 8
times for 1.5 hours [12,22,23].

The studies have shown that tobacco smoke contains a signifi-
cant amount of free radicals, which inhaled into the respiratory
tract, violate the balance in the system of oxidants/antioxidants.
The manifestation of toxicity of free radicals leads to structural and
metabolic disorders in cells with subsequent necrosis [15, 17,18].

In everyday life, a human come under the influence of several
noxious agents, which leads to general intoxication. Pollution of
the environment by chemical compounds has led to the occur-
rence of unknown chronic diseases and pathological conditions.
Induced environmental pathology most often develops under the
influence of specific noxious chemical pollutants - salts of heavy
metals, pesticides, polyethers, detergents, and others. A signifi-
cant environmental and medical-biological problem is the com-
bined effect of inorganic nitro compounds on the human body
and animals, accompanied by nitrone-nitrite intoxication cases.
Admission to the body of nitrates and nitrites leads to the forma-
tion of an excessive amount of nitrogen oxide, which is able to
initiate chain free radical reactions [6,16].

Under the influence of several toxic factors on the body, oxi-
dative stress develops and a significant amount of toxic products
is formed, and as a consequence, cell cytology and change of
membrane structures permeability[1,5].

The work purpose is to investigate the changes in the marker
enzymes activity in cytolysis in rats’ blood of different ages as
a result of simultaneous intoxication with tobacco smoke and
sodium nitrite and to correct the detected violations with the an-
tihypoxic drug mildronate.

Material and methods. White non-breeding male rats were
used in experiments, which were kept on a standard vivarium
diet in the Ternopil State Medical University. Rats were divided
into three age groups: immature, mature, and senile. Each age
group consisted of two subgroups - intact control and experi-
mental group. Experimental groups were exposed to tobacco
smoke for 45 days. Trial rats were divided into 3 groups. The
first group was given sodium nitrite (45 mg/kg) 24 hours prior to
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the end of the experiment, the second group was injected sodium
nitrite 72 hours before euthanasia. The third group of rats was
exposed only to tobacco smoke. Two other groups, being affect-
ed with both drugs, were administered intragastrically with Mil-
dronate (manufacturer “Grindex” Latvia) at a dose of 120 mg/
kg for 30 days (from the 15th day of tobacco smoke intoxication
and o.d.until the end of the experiment). A sealed chamber of the
30-liter volume was used to create a model of the chronic depen-
dence on tobacco smoke for unrestrained rats. Tobacco smoke of
6 cigarettes “Prima silver (blue)” (containing 0.6 mg of nicotine
and 8 mg of resin) was fed into the chamber through the holes.
The chamber simultaneously contained 6 animals for 6 minutes.
Control animals were kept for 6 minutes in a sealed chamber as
well but were not exposed to tobacco smoke.

45 days after tobacco smoke affect the animals were removed
from the experiment by euthanasia under thiopental anesthesia.

The blood and serum of blood of affected animals were taken
for examination. The erythrocytic index of intoxication (EII)
[10] was determined in the blood, while the aminotransferases
activity [13], lactate dehydrogenase [7] and gamma-glutamyl-
transpeptidase [7] - in the serum.

The organs were fixed in a 10% formalin solution, dehydrated
in high-proof alcohol, and poured into celloidin-paraffin accord-
ing to the established procedure for histodiagnosis [2].

The sections were stained with hematoxylin and eosin. The
microscopic examination was carried out under the Micros 400
microscope. Microphotography of microimages was performed
using a digital camera Nikon Coolpix-4500.

The Core Principles for the Care and Use of Animals in Re-
search adopted at the National Congress on Bioethics (Kyiv,
Ukraine, 2001) and reconciled with the provisions of The Eu-
ropean Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes [11] were
used during testing. Statistical analysis was carried out in the
SPSS-22 software package. The distribution of data is analyzed
according to the Kolmogorov-Smirnov normality test. As the
obtained values had a nonparametric distribution, the difference
between the groups was analyzed according to the Student’s t-
test and The Wilcoxon signed-rank test. The y2 test was used to
evaluate the difference between categorical data. The difference
in probability values was p>0.95 (significance level P). Differ-
ences were deemed significant at P<0.05 [21].

Results and their discussion. The normal organs functioning
depends on the cytoplasmic cell membranes state, the change in
the structure and function of which violates their barrier ability
[3.8,9] and is the cause of the pathological processes occurrence.

For the assessment functional state of the erythrocytes cytoplas-
mic membranes, it is critical to determine its permeability, since
its high level indicates the degradation of the glycerophospholipids
of the membrane biliary layer. Consequently it leads to elasticity
reduction, an increase in osmotic fragility and fragmentation of the
membrane itself. This results in the functional disorder of the cell
membrane permeability to various substances [5].

Taking into account that normocyte membranes are thought of
as the prototype of plasma membranes of all cells of the organ-
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ism, the increase of their permeability (EII growth) can be con-
sidered as indicative for organism cells, which is manifested by
their cytolysis and release of organ and organ-specific enzymes
from the cytoplasm [8].

We investigated EII in 45-day-smoked rats after sodium ni-
trite penetration into the body and after the mildronate metabolic
drug administration (Table 1).

After 45 days of tobacco smoke involvement, EII in immature
rats increased by 30%, in mature rats - by 28.5%, and in senile -
by 51.9%. The injection of sodium nitrite affected by the smoke
led to the greater EII increase in all age groups of animals. The
maximum EII was reached at the end of the experiment (45 days
of tobacco smoke involvement and 72 hours of sodium nitrite
poisoning). Mature animals were the most resistant to both toxi-
cants action (EII increased by 38%, while in the immature and
senile rats - by 55.6% and 54.0% respectively).

The mildronate administration has a positive effect on this
indicator, statistically (p<0,05) decreasing it in all groups of ani-
mals during the experiment.

The most effective degree of cell membranes lesion is re-
flected by the ratio of intracellular enzymes activity both in and
outside the cell since in the normal condition a small amount of
intracellular enzymes is found in serum. The level of enzymes
activity correlates with the damage degree and can be expressed
by pathological enhancement of cell membrane permeability or
even necrosis. Organ-specific or indicator enzymes that appear
to be unique for a specific type of tissue deserve the greatest
attention [14].

We investigated the aminotransferases activity in rats’ blood
serum after 45 days of tobacco smoke affection (Table 2).

The most significant findings in ALT activity (an increase in
6.7 times) were observed in immature rats’ blood serum after 45
days of tobacco smoke affection. The highest AST activity in
this period reached in the mature and senile rats and exceeded
the norm in 5.8 and 5.5 times, respectively.

Increasing blood serum activity of such enzymes as ALT and
AST indicates a violation of the integrity of hepatocytes and is a
reliable indicator of acute liver damage. However, the activity of

Table 1. Erythrocyte index of intoxication (%) in rats’blood of different ages as a result of simultaneous intoxication
with sodium nitrite and tobacco smoke and after using mildronate (M+m; n=108)

Period of a study, day/hour Groups of experimental animals

immature rats mature rats senile rats
Intact rats, n=18 20,83+3,09 17,29+2,29 32,91+2,36
45 day TS, n=18 50,83+1,70* 45,83+0,95%* 84,79+1,31*
45 day TS+24 hour N, n=18 66,67+2,08* 52,16+0,70%* 86,24+0,70*
45 day TS+24 hour SN+mildronate, n=18 41,67+3,07** 44,58+1,90%* 43,42+1,78%*
45 day TS+72 hour SN, n=18 76,46+2,38* 55,27+2,41%* 87,05+3,55*
45 day TS+72 hour SN+mildronate, n=18 45,83+4,06%* 39,6742,03** 40,92+2,22%%*

note: * - probable changes in intact animals and animals affected with toxicants;
** _ probable changes in affected animals and animals under the influence of correction

Table 2. The aminotransferases activity (umol/L) in blood serum of rats of all ages as a result of simultaneous intoxication
with sodium nitrite and tobacco smoke and after using mildronate (M+m; n=108)

Groups of experimental animals
Period of a study, day/hour
immature rats | mature rats | senile rats
Alanine transaminase
Intact rats, n=18 0,56+0,02 1,10+0,11 1,45+0,12
45 day of TS, n=18 3,76+0,29* 4,05+0,24* 3,96+0,28%*
45day TS+24 hour SN, n=18 5,62+0,52* 4,34+0,29* 5,51+0,56*
45dayTS+24 hour SN+mildronate, n=18 3,89+0,21%** 3,28+0,25%* 4,12+0,31
45 day TS+72hour SN, n=18 4,32+0,45* 5,97+0,43%* 7,67+£0,53%*
45 dayTS+72hour SN+mildronate, n=18 1,62+0,20%* 1,22+0,09** 1,83+0,15%*
Aspartate transaminase
Intact rats, n=18 0,93+0,08 0,63+0,03 0,66+0,05
45 day TS, n=18 3,40+0,13* 3,67+0,09* 3,67+0,24*
45day TS+24 hour SN, n=18 4,41+0,19* 4,19+0,18* 5,16£0,21%*
45day TS+hour SN+mildronate, n=18 2,4140,1%* 1,41+0,06** 1,26+0,09**
45 day TS+72hour SN, n=18 4,64+0,21* 4,324+0,18* 5,410,208
45 dayTS+72hour SN+mildronate, n=18 2,37+0,10%** 1,12+0,05%* 1,07+0,08**

note: * - probable changes in intact animals and animals affected with toxicants;
** - probable changes in affected animals and animals under the influence of correction
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both enzymes may increase in pathologies of other organs: the
heart, muscle tissue, and lung [14,19]. The intoxication of rats
with sodium nitrite and tobacco smoke has led to an increased
ALT activity in blood serum (marker enzyme of the liver) in all
age groups (Table 2).

By the end of the experiment, the activity of ALT in the blood
serum of immature rats increased by 7.7 times relative to the
intact control level, and in the other two age groups, it was 5.3-
5.4 times higher.

Mildronate has shown an effective impact on this indicator. After
mildronate administration in the affected organism, the ALT activ-
ity in serum was likely (p<0.05) decreased in all age groups.

The research results showed that immature and senile animals
are the most susceptible to toxicants, as the cytolytic syndrome
manifested significantly, confirmed by erythrocytic membranes
permeability increase, in particular, the increase in EII, as well
as increase of aminotransferases in blood serum.

To confirm the development of the cytolytic syndrome in the
affected organism, it was expedient to investigate the activity of
another organ-specific enzyme - LDH - in the serum of rats after
sodium nitrite poisoning on the background of tobacco intoxica-
tion and the mildronate use.

Lactate dehydrogenase - an enzyme of glycolysis, which par-
ticipates in the initial stages of energy formation, catalyzes the
reaction of the pyruvate interconversion into lactate, accompa-
nied by a change in NADH and NAD +. Catalyzes the reversible
oxidation reaction of L-lactate in pyruvate. If pyruvate is a key
position in carbohydrate metabolism, then the lactate role is in-
significant and it serves as a temporary acceptor of electrons or
an oxidizing agent in conditions of insufficient supply of tissues
with oxygen. Hence, the important function of LDH is not the
restoration of pyruvate or oxidation of lactate, but the regulation
of'the ratio of NAD + and NADN, since it particularly influences
the rate of many catalytic reactions [24].

LDH activity was likely to increase in serum of rats in all age
groups affected by tobacco smoke (Fig. 1).

LDH activity was significantly reduced (r<0.05) in blood serum
of all age groups when administrated mildronate for 30 days.

In the term of 45 days of tobacco smoke intoxication and 72
hours after the sodium nitrite intake, the enzyme activity in this
group of animals was 1.8 times higher than the norm, in the im-
mature and senile it was 1.7 times higher the level of the control
group rats.

Increasing activity of LDH in serum in case of intoxication
with sodium nitrite and tobacco smoke indicates activation of
anaerobic glycolysis, which is observed when the aerobic gly-
colysis is violated. During the hypoxia, as is characteristic of the
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pathology under study, most biochemical reactions follow the
anaerobic type of metabolism, which leads to LDH increased
activity in serum [20].

. 250 Dlntactsats 843 day TS

Y.
43 day TS+24 hour SN @435 day T5+24 hour SN+mildronate
m45 day TS+72 hour SN @45 day TS+72 hour SN+mildronate

=

7
h

%
7
?%:i

=

T
o
B

>
=

e

-

27272
%
=

=

By

Bz
i

B S S S ]
e

oz
S
B R

immature rats mahire rats senile rats

Fig.1 Lactate dehydrogenase activity in blood serum of rats
of different age groups affected by tobacco smoke and sodium
nitrite after mildronate use,%

note: * - probable changes in intact animals and animals af-
fected with toxicants;

** _ probable changes in affected animals and animals under
the influence of correction

Gamma-glutamyltranspeptidase is a liver-specific enzyme
and is a sensitive indicator of its condition. We determined the
GGTP activity increase in blood serum of rats affected by to-
bacco smoke and both toxicants simultaneously (Table 3).

While investigating HHTP activity, an enzyme important in
detoxification, leukotriene synthesis and amino acids transport
in the serum of rats affected by tobacco smoke, its increase was
noted in immature rats by 90% after 45 days of poisoning. As a
result of both toxicants application, the activity of the enzyme
by the end of the experiment was the most significant in blood
serum of the immature rats and exceeded the norm by 4.1 times.

The mildronate use has led to a marked decrease in enzyme
activity. Obviously, in the presence of rats lesion by sodium ni-
trite on the background of tobacco intoxication hepatocyte and
nephrocyte cytolysis occurs massively as a result of free radical
processes activation, which may be one of the reasons of HHTP
increased activity in serum.

Our results of the LDH, AST, ALT, and HHTP study suggest
that under these poisoning conditions the cytolysis of plasma cell
membranes and their permeability changing develops, which
leads to the overall yield of intracellular components in blood.
The permeability increase of the erythrocytic membrane due to
the systemic action of toxicants indicate this as well. Cytolytic
syndrome in immature and senile rats had more pronounced na-

Table 3. The gamma-glutamyltranspeptidase activity (uCat/L) in blood serum of rats of different ages
as a result of simultaneous intoxication with sodium nitrite and tobacco smoke and after mildronate use (M+m; n=108)

Period of a study, day/hour

Groups of experimental animals

immature rats mature rats senile rats
Intact rats, n=18 0,65+0,06 0,80+0,06 0,79+0,06
45 day TS, n=18 1,24+0,11* 1,08+0,08* 1,29+0,08*
45 day TS+24 hour SN, n=18 2,43+0,23%* 1,21+0,09* 1,64+0,09*
45 day TS+24 hour SN+mildronate, n=18 1,78+0,11 0,89+0,07 1,15+0,07%*
45 day TS+72 hour SN, n=18 2,67+0,23* 1,24+0,11%* 1,84+0,07*
45 day TS+72 hour SN-+mildronate, n=18 1,65+0,15%* 0,87+£0,07** 1,26+0,11%*

note: * - probable changes in intact animals and animals affected with toxicants;
** _ probable changes in affected animals and animals under the influence of correction
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ture. It was noted that mildronate, when administrated with an-
tihypoxant (p<0.05) decreased the activity of indicator enzymes
in blood serum throughout the experiment.

To confirm the results, we performed morphological studies
of rats of different age groups affected by sodium nitrite and
tobacco smoke and after using metabolic drug mildronate.

It has been established that structural reorganization of the
animals ‘lungs, liver, heart of all ages affected with toxicants
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Fig. 2. Microscopic changes in the lungs of immature animal under
conditions of simultaneous poisoning by tobacco smoke and sodi-
um nitrite. Respiratory unit (1), alveoli (2) in the alveolar sac, in-

Fig. 4. Microscopic changes in the liver of the immature animal
under conditions of simultaneous poisoning by tobacco smoke
and sodium nitrite. Hepatocytes in the liver lobules (1), central
vein (2). Coloring with hematoxylin and eosin. x 100

Fig. 6. Microscopic changes in the heart of immature animal under
conditions of simultaneous poisoning by tobacco smoke and sodi-
um nitrite. Cardiomyocytes (1) in the muscle fibers of the myocar-
dium, hemocapillary (2). Coloring with hematoxylin and eosin. <100
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is characterized by the bloodstream changes, the main morpho-
logical components (acini, hepatocytes particles, nephrons, and
myocardial muscle fibers). The greatest changes occur in the
lungs of senile and immature animals (Fig. 2, 3).

Histological examination of the liver of rats of different age
groups affected by tobacco smoke and sodium nitrite found that
blood flow vasculature increased, especially in the venous de-
partment.

.-_ '_ = ;_- ... -_..1_’;.. 1 (v
Fig. 3. Microscopic changes in the lungs of senile animal under
conditions of simultaneous poisoning by tobacco smoke and so-
dium nitrite. Respiratory unit (1), alveoli (2) in the alveolar sac, inter-
alveolar membrane (3). Coloring with hematoxylin and eosin. <100
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Fig. 5. Microscopic changes in the liver of the senile animal un-
der conditions of simultaneous poisoning by tobacco smoke and
sodium nitrite. Hepatocytes in the liver lobules(1), central vein
(2). Coloring with hematoxylin and eosin. x100
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Fig. 7. Microscopic changes in the heart of senile animal under
conditions of simultaneous poisoning by tobacco smoke and sodi-
um nitrite. Cardiomyocytes (1) in the muscle fibers of the myocardi-
um, hemocapillary (2). Coloring with hematoxylin and eosin. * 100
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Fig.8 Microscopic changes in the lungs of
the immature animal under condition of
simultaneous poisoning by tobacco smoke
and sodium nitrite and after mildronate
application. Alveola (1), interalveolar
membrane (2), infiltrate (3). Coloring with
hematoxylin and eosin. x200

Fig.9. Microscopic changes in the liver of
the immature animal under condition of
simultaneous poisoning by tobacco smoke
and sodium nitrite and after mildronate
application. Hepatocytes in the liver lob-
ules (1), central vein (2). Coloring with
hematoxylin and eosin. x200
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of the mature animal under condition of
simultaneous poisoning by tobacco smoke
and sodium nitrite and after mildronate
application. Cardiomyocytes (1) in the
muscle fibers of the myocardium. Coloring
with hematoxylin and eosin. <100

The lobules structure is worsened; some of the hepatocytes
have basophilic, pyknotic modified nuclei, the cleared cyto-
plasm mainly of cells of the peripheral regions (Fig. 4). In the
senile animals’ liver, the area of connective tissue increases in
areas of the triads, it is saturated with white blood cells (Fig. 5).

Microscopic examination of the heart under conditions of
simultaneous action of tobacco smoke and sodium nitrite has
shown that in the group of immature animals the general struc-
ture of the myocardium organization is preserved. Uneven eo-
sinophilia of cardiomyocytes in muscle fibers is observed, which
reflects the contraction of myofibrils - contractile structures.
There is an expansion of the lumen and blood flow vasculature
of the microvasculature. In some parts of the myocardium, fi-
broblasts are observed due to swelling of the stroma connective
tissue (Fig. 6).

More distinct changes in the heart myocardium are found in
senile animals. Characteristic swelling, dissection of muscle fi-
bers, enlargement of the lumen and blood vessel filling and leu-
kocyte infiltration of the connective tissue (Fig. 7).

The areas with thickened interhulveolar membranes, blood-
filled vessels of the microvasculature and moderate lymphoid
infiltration still occur in the lungs of immature and senile ani-
mals after mildronate use (Fig. 8).

Microscopic examination of the liver of animals of different
age groups after mildronate application in the affected rats has
established its positive effect on this organ (Fig. 9).

Histological studies of the heart of rats of different age groups
after the mildronate application found that in animals, especially
the mature group, the myocardium structural components by
structural organization are similar to the animals of the intact
group. Muscle fibers have a uniform color, layers of connective
tissue without signs of edema (Fig. 10).

Consequently, after the application of mildronate, structural
changes in animal organs were less pronounced, especially in
mature rats. Mildronate improved the state of the vascular sys-
tem of organs, contributed to the normalization of the respira-
tory unit structure of the lungs, liver lobules, and myocardium
muscle fibers.

Conclusions. It has been experimentally proved that simul-
taneous intoxication of rats of different age groups by sodium
nitrite and tobacco smoke leads to the cytolytic processes activa-
tion in the animals’ organism, which is indicated by the activity
increase of organ-specific enzymes in serum and confirmed by
morphological studies of animal organs. Antioxidant and anti-
hypoxants mildronate shows pronounced membrane protective
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effect on the cell membranes of rats under conditions of nitrite-
tobacco intoxication, which is manifested by decreased activity
of organ enzymes (alanine and aspartate aminotransferase, lac-
tate dehydrogenase and gamma-glutamyltransferase) in serum
and red blood cell membrane permeability percent reduction.
Taking into account the obtained results, it is possible to pro-
pose including the metabolic drug mildronate, which exhibits
membrane-protective properties through the expressed antioxi-
dant effect, to the schemes of complex therapy for the treatment
of nitrite-tobacco toxicosis.

REFERENCES

1. Bapkunsn CA. BiusiHue OKCHAATUBHOIO CTpecca Ha opra-
HU3M 4enoBeka. // Menuiunckas Hayka Apmennn HAH PA T.
LVI. 2016; 2:12-20.

2. Topansebkuit JIII, Xomuu BT, Kononcekuit OI. Ocno-
BH TicTONOTiIYHOI TexHIKM i MopdodyHKIIOHANEHI MeToaH
JOCIIIDKEHb y HOpMI Ta pu narosorii. HaBy. nociOxuk 3a pen.
JITI. Topanbcekoro. Bunanus Tpere, BUNpaBieHe i JIOMOBHEHE,
Kuromup: [Tomices, 2015. 286 c.

3. Topb6au TB, IOnycos BIO., Maptemosa CH. YpoBens nn-
TOKCHKAIlM¥ OpraHW3Ma M DJIaCTUYHOCTH COCYIOB HOBOPOXK-
JICHHBIX KPBICAT-IIOTOMKOB KPBIC, ITOABEPIaBIINXCs IEHCTBHIO
TabadHoro JpiMa. // BykoBuH. men. Becn. 2014; 4(72):20-24.

4. TIpysesa OB. IlommpenicTs KypiHHS cepell CTyAEHTIB BHU-
[IMX MEIMYHNX HaBYAIbHHX 3aKJIa/iB YKpaiHH i CBITY. 310pOB’s
Haii. 2010; 1(13):27-31.

5. 3un AP IIpookcuIaHTHO-aHTOKCUJAHTHUH TOMEOCTa3
1 MeMOpaHHHII TpaHCIOPT y J>KMBHX opraHiamax. // BicHuk
JIeBiBCBKOTO yHIiBepcuTety. Cepist 6iomorist. 2012; 60:21-39.

6. MHprames TA., Kapumos AU. BiusHue HUTpATOB Ha opra-
HU3M 4elloBeKa U )kUBOTHBIX. [lymrante: Homup; 2009. 58 c.

7. KawmpimankoB BC. CnpaBoyHMK 110 KIIMHUKO-OMOXM-
MHUYECKMM HCCIICIOBAaHUSIM U JIaOOpaTOPHOM IHAarHOCTHKE /
B.C.Kampimankos. — 3-e m3n. — M. : ME/lnpecc — undopwm,
2009. — 896 c.

8. Jlyukuit MA. CBoOOIHOpaIMKATIBHOE OKUCIICHHE JIUIHIOB U
OCIIKOB — YHUBEPCAIIBHBIN MPOIIECC KU3HSAESTETEHOCTH OpPraHn3-
Ma. // Yeniexu coBpeMeH. ectectBo3Hanus. 2014; 126:24-28.

9. Omiitnuk CA., Koszepenko JI. OkwucHuii cTpec 3a
TIMOKCHYHUX CTaHiB..// BicHUK mpobieM 610J10TiT Ta MEIHITUHH.
2010; 1:15-21.

10. Toraiibace AA., Kypryskun AB., Pukyn B. Crioco6 auarso-
CTHMKH DHJIOT€HHOM MHTOKCUKaIuy. // JIa0. nemo. 1988; 9:22-24.



GEORGIAN MEDICAL NEWS
No 11 (296) 2019

11.  Gross D, Tolba RH. Ethics in Animal-Based Research. //
Eur Surg Res. 2015; 1-2(55):43-57.

12. Halpern-Felsher BL, Rubinstein ML. Clear the air: ado-
lescentsy perceptions of the risks associated with secondhand
smoke. // Prev Med. 2005; 1(41):16-22.

13. Huang XJ, Choi YK, Im HS, Yarimaga O, Yoon E, Kim HS.
Aspartate Aminotransferase (AST/GOT) and Alanine Amino-
transferase (ALT/GPT) // Detection Techniques. Sensors (Ba-
sel). 2006; 6(7): 756-782.

14.  Imlay JA. The mismetallation of enzymes during oxida-
tive stress. // J Biol Chem. 2014; 41(289):28121-8.

15. Ivanov I, Gluhcheva Y, Petrova E, Antonova N. Hemorheo-
logical changes and hematometric erythrocyte characteristics in
rats after sodium nitrite intoxication. / Korea Australia Rheol-
ogy Journal. 2014; 26(2):225-228.

16. Li H, Hemann C, Abdelghany TM, El-Mahdy MA, Zwei-
er JL. Characterization of the mechanism and magnitude of
cytoglobin-mediated nitrite reduction and nitric oxide gen-
eration under anaerobic conditions. // J. Biol. Chem. 2012;
287:36623-36633.

17. Liebsch M, Grune B, Seiler A, Butzke D, Oelgeschléger
M, Pirow R, et.al. Alternatives to animal testing: current sta-
tus and future perspectives. // Arch Toxicol. 2011; 85(8):841—
858.

18. Lykhatskyi PH, Fira LS, Lisnychuk N.Ye, Kulitska MI. Effect
of tobacco smoke on ros production and inflammation in rats of dif-
ferent age. // Georgian Medical News 2018;2(275):150-157.

19. Merritt TA, Mazela J, Adamczak A, Merritt T. The im-
pact of second-hand tobacco smoke exposure on pregnancy
outcomes, infant health, and the threat of third-hand smoke
exposure to our environment and to our children. // Przegl
Lek. 2012; 10(69):717-20.

20. Ning Y, Shang Y, Huang H, Zhang J, Dong Y, Xu W, Li
Q. Attenuation of Cigarette Smoke-Induced Airway Mucus Pro-
duction by Hydrogen-Rich Saline in Rats. // PLoS One. 2013;
8(12):¢83429.

21. Okeh U. Statistical problems in medical research. // East
Afr J Public Health. 2009; 1(6):1-7.

22. Song AV, Glantz SA, Halpern-Felsher BL. Perceptions of
second8hand smoke risks predict future adolescent smoking ini-
tiation. // J. Adolesc Health. 2009; 6(45); 618—625.

23. South-Eastern Europe Health Network. Reversing the Tobacco
Epidemic. Saving lives in south8eastern Europe. WHO. 2008. 90.
24. Stangherlin EC, Luchese C, Ardais AP, Nogueira CW.
Passive smoke exposure induces oxidative damage in brains of
rat pups: Protective role of diphenyl diselenide.// Inhal Toxicol.
2009; 21(10):868-874.

SUMMARY

CHANGES OF CYTOLYSIS INDICATORS IN RATS'
BLOOD RESULTED FROM SIMULTANEOUS INTOXI-
CATION WITH TOBACCO SMOKE AND SODIUM NI-
TRITE AFTER USING MILDRONATE

Lykhatskyi P., Fira L., Garlitska N., Fira D., Soroka Yu.,
Lisnychuk N., Delibashvili D.

Horbachevsky Ternopil National Medical University, Ukraine;
Thilisi State Medical University, Georgia

The article is devoted to an experimental study of the effect
of tobacco smoke and the effect of sodium nitrite on the back-

© GMN

ground of tobacco intoxication on the body of rats of different
age groups and to identify violations caused by these toxicants.
It has been established that under the conditions of nitrite-tobac-
co intoxication, a more pronounced cytolysis of the cells takes
place, which leads to a change in the permeability of the plasma
membranes than in case of poisoning with only tobacco smoke.
Immature rats were the most sensitive to the action of toxi-
cants, in which the activity of membrane-dependent enzymes
was more statistically significant (ALT activity in the serum
increased 7,7 times, AST — 5 times, GGTP — 4,1 times, LDH —
1,8 times; p < 0.05) at the end of the study. In the same group
of rats, the highest percentage of permeability of the erythro-
cyte membrane was revealed, as indicated by its index (55,6%
higher than normal, in mature animals 38% EII was higher than
in intact control animals, in old ones — 54%). When using an
antihypoxant, it was noted that mildronate significantly (p<0.05)
reduced the activity of indicator enzymes in the blood serum
of rats during the whole experiment, and also led to a decrease
in the erythrocyte index of intoxication in the blood of rats of
all age groups. To confirm the obtained results, morphological
studies of the organs of rats of different age groups were carried
out after sodium was damaged by nitrite against the background
of tobacco intoxication and the effect of the metabolic action
of mildronate on them. The membrane-protective properties of
mildronate have been proven, which makes it possible to use
it in various pathologies accompanied by the development of
cytolytic syndrome.

Keywords: tobacco smoke, sodium nitrite, cell membranes,
cytolytic processes, antihypoxant mildronate.

PE3IOME

W3MEHEHMSI TOKA3BATEJEN IUTOJHU3A B KPOBH
KPBIC IIPU OJJHOBPEMEHHOM OTPABJIEHHUU TA-
BAYHBIM JAbIMOM U HUTPUTOM HATPHUS ITOCJIE
INPUMEHEHUSI MUJIIPOHATA

JInxaukwuii ILI., ®upa JI.C., lapaurckas H.U., ®upa 1.b.,
Copoka 10.B., Jlucuuuyk H.E., lemm6amsuim J1.I.

Teprnononckuil  HAYUOHATLHBIN  MEOUYUHCKULL  YHUBEpCUMEm
um. UA. Topdoaueckoeo M30 Yrpaunwl, Tounucckui cocyoap-
cmeennblll MeOuyuHckull ynusepcumem, I py3us

CraTbs IOCBSILICHA HKCIIEPUMEHTAIBHOMY MCCIICIOBAHUIO
BIIMSIHUSI TaOAYHOTO JbIMA M HUTPUTA HaTpus Ha (oHe Tabay-
HOM WHTOKCHUKAIlMd HA OPraHU3M KpbIC Pa3HBIX BO3PACTHBIX
I'PYIII U BBISABICHUS HAPYIUIECHUH, BBI3BAHHBIX JAHHBIMH TOKCH-
KaHTaMH. YCTAHOBJICHO, YTO B YCJIOBHMSAX HUTPUTHO-TA0aYHON
MHTOKCHUKALUK TIPOXOIUT O0Jiee BBIPAKEHHBIN LIUTONN3 KIIETOK,
YTO NMPUBOJUT K U3MEHEHUIO IIPOHUIIAEMOCTH IJIa3MaTHYECKUX
MeMOpaH, 4eM IpH OTPABJICHUM TOJIBKO TAOAYHBIM JIBIMOM.
HauGonee 4yBCTBUTENBHBIMU K JICHCTBUIO TOKCUKAHTOB OKa3a-
JIICh HETIOJIOBO3PEIbIE KPBICHI, Y KOTOPBIX aKTUBHOCTH MeMOpa-
HO3aBHCHMBIX SH3UMOB ObL1a OoJiee CTaTUCTUYSCKH 3HAYMMOW
(axtuBHOCTH AJIT B ChIBOpOTKE KpOBM MOBBICHIACH B 7,7 pasa,
ACT — B 5 pa3, I'TTII — B 4,1 paza, JIAI' — B 1,8 paza, p<0,05)
B KOHIIE HUCCIIeJOBaHUA. B 3Toi e rpynie KpbIC BbIIBICH Hau-
OOJIBIINEI MPOLEHT MPOHULAEMOCTH IPUTPOLIUTAPHON MeMOpa-
HBI, HA YTO YKa3bIBaeT €€ MHJICKC (Ha 55,6% BbIlIE HOPMBI, Y
H0JIOBO3pENbIX Ha 38% BbIlIE, YEM Y KMBOTHBIX MHTAKTHOTO
KOHTPOJIA, y cTapblx — Ha 54%). IIpu npuMeHEeHUN aHTUTHITOK-
caHTa OTMEUEHO, YTO MUWIpoHaT foctoBepHo (p<0,05) cHmxa-
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€T aKTUBHOCTb MHJMKAaTOPHBIX H3MMOB B CBIBOPOTKE KPOBH
KpBIC B TEUEHME BCETO JKCIEPUMEHTA, a TaKkKe IPUBOIUT K
CHU)KEHHUIO PUTPOLIUTAPHOIO MHJIEKCA HHTOKCUKALMU B KPOBU
KPBIC BCEX BO3PACTHBIX Ipymil. [ MOATBep KICHUS MOTy4EeH-
HBIX PE3yJIbTAaTOB ITPOBEACHBI MOP(OIOrHIECKUE HCCICTOBAHHS
OpraHoOB KpbIC PA3HBIX BO3PACTHBIX I'PYMII MOCIE MOPAKEHUs

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

HUTPUTOM HaTpusi Ha (GoHe TabayHOH MHTOKCHKAIIMU U BO3-
JICUCTBUSL HA HUX Mpernapara MeTaboJIMYecKoro AeHCTBUS
MupoHara. JlokazaHbl MeMOPaHOIPOTEKTOPHbIE CBOMCTBA
MWJIIPOHATA, YTO JIeJaeT BOSMOXKHBIM €ro NPUMEHEHUE HIPU
Pa3IUYHbIX MHATONOTHAX, CONPOBOXKAAIOUIUXCA Pa3BUTUEM
LUTOJIUTHYECKOTO CHHIIPOMA.
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THE ACOUSTIC RANGE ELECTRIC-MAGNETIC FIELD EFFECT
ON THE PASSIVE AVOIDANCE TASK IN DEPRESSED RATS

"Bukia N., 2Jojua N., 'Butskhrikidze M., '"Machavariani L., 3Svanidze M.

!LEPL Ivane Beritashvili Center of Experimental Biomedicine, Thilisi; *European University, Tbilisi;
3Iv. Javakhishvili Thilisi State University, Tbilisi, Georgia

Nowadays, depression is one of the most common mental dis-
order and according to the WHO fact sheet, it affects 350 million
people of all ages worldwide. Although it is possible to treat
depression using pharmacological substances, about 30-40% of
the patients are resistant to such treatment and so, their recovery
is impossible. Besides, the long-term consumption of the drugs
induces the reduction of cognitive function in the patients [4,8].
Therefore, the goal of modern psychiatric research is to find new
ways for antidepressant therapy, which will allow curing this
group of patients.

The electromagnetic stimulation (EMS) is a non-invasive
treatment method, which is used as a complementary to the drug
for the treatment of different neurodegenerative diseases. In
2008, repetitive TMS (transcranial magnetic stimulation), was
approved by the FDA for the treatment of moderate treatment-
resistant depression. Repetitive TMS is seen as safe without en-
during side effects: no long-term neurological or cardiovascular
side effects are reported [3,5].

Externally placed EMS causes induction of weak electric cur-
rents that lead to changes in neuronal polarization and activity.
When EMS is delivered in a repetitive fashion, long-term altera-
tions of cortical function are induced which can be used to study
functional brain plasticity, and the changes in brain plasticity
in different cognitive states, including impairment of cogni-
tion such as forgetfulness or confusion in depression condition.
Depression can also make it difficult to focus on work or other
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tasks, make decisions, or think clearly. Depression is associated
with short-term memory loss [9].

Furthermore, repetitive EMS strategies have been developed
as possible modulators of cognitive function, with potential to
serve as cognitive enhancers in both healthy and disease states
[6,7,9,12]. In this article, we decided to investigate correlates
of emotional-motivated behavior and cognitive function in clo-
mipramine-induced depressed rats on the background of EMS.

Material and methods. The experiments were conducted on
mongrel, albino male rats, weighing 150-200 g (n=14). Proceed-
ing from the goals set, the experimental group (depressed with
medicaments) and the control group (non-depressed) of rats
were involved in the experiments. An animal model of depres-
sion — the experimental group was injected with Clomipramine
(25 mg/kg) subcutaneously from 8 to 21 days of neonatal de-
velopment (I group). Control group — was injected with saline
in the same period of development (II group). Electro-Magnetic
stimulation —For EMS (carried for 10 consecutive days) the de-
vice with coil designed at Tbilisi Technical University, Georgia
was used. The parameters of EMS (stimulus frequency, num-
ber and duration of stimuli,) which partially or fully inhibited
behavior manifestation of depression, were established during
pilot experiments. For repetitive EMS we used the following pa-
rameters: 10000 -15000 Hz frequency, 1,5 m/Tesla, for 15 min.
Cognitive function — was study in Passive Avoidance Test. This
paradigm requires the subjects to behave contrary to their in-
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nate tendencies for the preference of dark areas and avoidance
of bright ones. The chamber is divided into a lit compartment
and a dark compartment, with a gate between the two. Animals
were allowed to explore both compartments on the first day. On
the following day, they were given a mild foot shock in dark
compartment. Animals learned to associate certain properties of
the chamber with the foot shock - aversive stimulus - 12 imp/
min; 1.5mA. it was lead to the formation of an association of
the dark compartment with the unconditioned stimulus. To test
their learning and memory, the rats were then placed back in the
compartment where no shock was delivered. Rats with normal
learning and memory avoided entering the chamber where they
had previously been exposed to the shock. This was measured
by recording the latency to cross through the gate between the
compartments. Also, it was measured by monitoring the number
of entryes into the dark component. Animals were tested (reten-
tion test) 1, 3, 5, 14 and 30 days after the learning test. Forced
Swim Test (FST)- The test is quite sensitive to antidepressant
treatment. In this task, the rats were individually placed in a ver-
tical cylinder containing water (25°C) for a set length of time
(15 min). 24 hours later, the rats were placed in the same cylin-
der and the time spent immobile, active swimming, struggling/
climbing and spent under the water were measured during a 5
min. The Open Field Test. Against the background of repeated
EMS the behavioral parameters of emotional motivated reac-
tions were studied in the open field test. The open field appears
to be a chamber with 80 ¢cm diameter, surrounded by 30 cm
height walls. The floor is divided into 32 squares and lighted
with a 200 W lamp. The observation of the rats took place for
S minutes at the same time of the day. The video registration
of the following parameters took place during the experiment:
entering the center, number of crossed squares, head raise, ver-
tical stands, the frequency and duration of grooming, number
of fecal boluses and urination. After each experiment, the ex-
perimental chamber was cleaned with a 30% ethanol solution.
The obtained results were processed using an adequate statisti-
cal program. Data reliability was assessed using parametric and
non-parametric techniques, with the use of one- and two way
layout of factorial analysis.

Results and their discussion. EMS affected on behavior ac-
tivity of depressed and non-treated control rats in FST.

The effects of the centrally-acting Clomipramine, on the psy-
cho-emotional condition and subsequent learning and memory
were examined. Clomipramine is on the World Health Orga-
nization’s List of Essential Medicines, the most effective and
safe medicines needed in a health system. Clomipramine is a
tricyclic antidepressant. It is used for the treatment of obsessive-
compulsive disorder, panic disorder, major depressive disorder,
and chronic pain. It may decrease the risk of suicide in those
over the age of 65. Its mechanism of action is not entirely clear
but is believed to involve increased levels of serotonin.

The injection of Clomipramine subcutaneously from § to 21
days of neonatal development, caused the formation of an ani-
mal model of depression. The degree of depression was estab-
lished — in the FST.

In FST on the background of clomipramine injection, the time
of immobilization (p<0.01) was increased, the active swimming
time (p<0.05), the time of the struggling (p<0.05) and the time
spent under the water (p<0.05) were decreased. This fact indi-
cates the development of depressive-like behavior (Fig. 1).

One-way ANOVA revealed that the EMS reduced immobility
time in the FST (p<0.01) in the depressed rat. The EMS also
increased struggling behavior (p<0.05) and swimming in the
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FST (p<0.05). EMS had no effect on time spent under the water,
but the data was far below the same data of the depressed rats.
These findings suggest that acoustic range EMS decreases fear
and anxiety degree and consequently, increases the escape activ-
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Immobilization ~ Active swimming Struggling/climbing Time spent under
time time the water

200

150

Sec

100

m Control Group B Depressed rats ~ P] Depressed rats+EMS

Fig. 1. Rats behavior activity in the FST. Black columns — a
control group of inbred rats. Shaded columns (1)— an experi-
mental group of white inbred rats after neonatal injection of
clomipramine (Depressed Rats), (2) depressed rats after EMS

Thus, In the control, non-depressed rats, active strategies
(climbing and swimming) were predominate. Depressed rats, in
the inescapable aversive situation, selected passive strategies of
coping. The EMS could increase the amount of active strategies
in intact and depressed rats in the FST. The same effects have
antidepressants. Thus, EMS (effectiveness in promoting active
coping) in the FST had potential to predict its efficacy like the
antidepressant

The effects of EMS on learning and retention of passive avoid-
ance test in Depressed rats.

The Passive Avoidance task is useful for evaluating the effect
of EMS on learning and memory as well as studying the mecha-
nisms involved in cognition. During the conditioning phase, a
dark compartment is associated with an inescapable foot shock.
During the subsequent test (retention) phase, the animal can
choose to avoid or enter the dark compartment. as an index of
memory performance. The acquisition of passive avoidance was
either measured as a significant increase of the step-through la-
tency compared to the training latency or associated with re-
duced time spent in the dark compartment by the subjects.

On the background of EMS, in depressed rats, the latent pe-
riod of entrance into the dark component decreased (from 180
to 120 sec) (p<0.05) compared to depressed unstimulated ones.

The EMS before the learning test of depressed rats did not af-
fect the performance of the retention test 24 h, 3, 5 days later. So,
one trial, one exposure to the inescapable shock, was sufficient
to suppress the innate preference of rats for the dark compart-
ment of the apparatus. The rapid acquisition of not making a
response indicates that the test involved learned inhibition rather
than loss of an innate response tendency.

The effects of EMS on passive avoidance retention tests were
impaired only 14 days after the learning test. The entry latency
in the dark compartment were 220 sec (14 days) and 150 sec (30
days) (Fig. 2a). Unstimulated depressed rats did not “make mis-
take”, they had remembered learning tests 1 month later. Both
stimulated or non-stimulated control, non-treated rats attenu-
ated the performance of passive avoidance on the 14 days after
the learning test (Fig. 2b). The latency of entrance in the dark
compartment was still higher on the 14 days in non-stimulated
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control rats compared to EMS rats (p <0.05). In the mentioned
groups of rats, on the 30 days after the learning test, we did not
watch differences between entry latency in the dark component.

Entry Latency (sec)
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Fig. 2. The effects of EMS on the training and retention tests
of depressed (a) rats and control (b), non-treated rats in the pas-
sive avoidance test

The behavior of rats also was different in the lit section. The
number of attempts to enter into the dark section changed. The
research activity was increased both in the depressed (Fig.3 a)
and control (Fig. 3b) on the background of EMS.
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Fig. 3. The effects of EMS on the number of entries into the
dark component during learning and retention tests of depressed
(a) and control (b), non-treated rats in the passive avoidance
test
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We might think, that either the control rats have learned better
the instrumental reflex (to perform a passive avoidance reaction)
or due to the high degree of depression, the locomotor-explor-
atory activity of animals is decreased, which causes the test to
be properly performed. The latter assertion is confirmed by data,
received in the open field test (Fig. 4).

sec

O . e Bem B o
Nuuber of “Whole Euleriug Hezad Tising Vertical Nunber of Fecal Uriimation
crossed reflex  the centre standing grooming  boluses

T W Control Group N Depressedmts [ depressed rats | EMS

Fig. 4. The effects of EMS on the locomotor and exploratory
activity of depressed rats in the open field test. Black columns
- a control group of inbred rats. Shaded columns (1) — an ex-
perimental group of white inbred rats after neonatal injection
of Clomipramine (Depressed Rats), (2) white, inbred depressed
rats after EMS

Clomipramine treated animals exhibited most indices of de-
pressive-like behavior in open field tests. Particularly, it was ex-
pressed in the depression of locomotor-activity: reduction of the
number of crossed squares (p<0.01), rising of a head and vertical
standing (p<0.05). The episodes of grooming behavior were also
decreased (p<0.01) compared to control’s one. After EMS above
mentioned parameters were recovered. However, the number of
crossed squares did not achieve the control level (145). It was
changed only from 35 (Depressed rats) to 75 (Depressed rats
+EMS) (p<0.01).

Besides processing in the thalamus, the higher brain centers
(amygdala, hippocampus, the various cortical areas) are in-
volved in encoding, consolidation, and extinction mechanisms
of cognition. These structures are part of the neural network that
subserves passive avoidance learning. The number of studies has
shown that passive avoidance depends on hippocampal function
and its NMDA receptors. Infusion of the NMDA receptor an-
tagonists AP5 into the dorsal hippocampus of mice profoundly
impairs passive avoidance retention [2]. Similarly, neurotoxic
lesions of the cortico-hippocampal circuitry (perirhinal, postrhi-
nal, and entorhinal cortices) cause profound deficits in passive
avoidance learning in rats [13].

sensory afferents that originated from different We have
stimulated the whole body by the electric magnetic field, which
could modulate parts of the body. We might suggest, that the
artificially created EMF changes the tonic activity of the cells lo-
cated in these areas and as a result of it, created the new mode of
neural impulses. Because of it, the tonic activity is also changed
in the nuclei, through which the various sensory afferent ways,
coming from the various parts of the body, are passing [14].

The imbalances of neurotransmitter systems in the brain are
essential in the development of the depressive disorder, we sug-
gest, that low range EMS have a neuromodulatory effect and
restore the imbalance in brain structures, which are essentially
responsible for the expression of depressive-like behavior and
fear responses.

Conclusion. Thus, the acoustic EMS reduces the level of fear
and anxiety, and therefore, increases motor activity, which wors-
ens the reproduction of passive avoidance. EMS can improve
the depressive state in rats caused by clomipramine. It offers
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clinicians a novel alternative for the treatment of this disorder.
Research was supported by the Shota Rustaveli National
Foundation FR 17 333.
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SUMMARY

THE ACOUSTIC RANGE ELECTRIC-MAGNETIC FIELD EFFECT
ON THE PASSIVE AVOIDANCE TASK IN DEPRESSED RATS

"Bukia N., 2Jojua N., 'Butskhrikidze M., "Machavariani L., 3Svanidze M.

!LEPL Ivane Beritashvili Center of Experimental Biomedicine, Tbilisi; *European University, Tbilisi;
3Iv. Javakhishvili Thilisi State University, Tbilisi, Georgia

Depression linked to memory problems, such as forgetfulness
or confusion. Stress and anxiety can also lead to poor memory.
Memory processes are affected by repeated electric-magnetic
stimulation (EMS). The current study aimed to explore the ef-
fects of EMS on locomotor activity and cognitive function in
clomipramine-induced depressed rats. In the implementation of
the project, the depressed rats and albino intact rats (250-450
g) were used (n=20). An animal model of depression was re-
ceived by subcutaneous injection of Clomipramine from 8 to
21 days of neonatal development. The control group received
a saline injection in the same period of life. The determina-
tion of depression and anxiety reaction of rats was performed
2 months later after clomipramine injection in open field and
Forced Swim Tests. For studying EMS effects on the cognitive
function of depressed rats, a passive avoidance test was used.
During the initial phase, the animal learns that moving to the
dark compartment has negative consequences (rat receives a
mild foot shock-12 imp/min; 1.5mA). Animals were tested 1, 3,
5, 14 and 30 days after learning test in the chamber. Data reli-
ability was assessed using parametric and non-parametric tech-
niques, with the use of the one-way layout of factorial analysis.
In pilot experiments, we have obtained the optimal parameters
of repeated EMS (10000 -15000 Hz frequency, 1,5 m/Tesla, dur-
ing 15 min, 10 days), which fully or partially Inhibit depressive-
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like ECoG and behavior activity in rats. On the background of
EMS, in depressed rats, in the learning test, the latent period of
entrance into the dark chamber decreased (p<0.01) compared
to non-stimulated ones. The EMS before the learning test of
depressed rats, did not affect the performance of the retention
test 24 h, 3, 5 days later. The effects of EMS on the passive
avoidance retention test were impaired only 14 days after the
learning test. Non-stimulated depressed rats did not “make mis-
take”, they had remembered the learning test 1 month later. Both
stimulated or non-stimulated control, non-depressed rats attenu-
ated the performance of passive avoidance on thel4 day after
the learning test. The behavior of rats also was different in the
lit section. The number of attempts to enter into the dark sec-
tion changed. The research activity was increased both in the
depressed and non-depressed rats on the background of EMS
compared to non-stimulated ones. We might think, that either
the control rats have learned better the instrumental reflex (to
perform a passive avoidance reaction) or due to the high degree
of depression, the locomotor-exploratory activity of animals is
decreased (p<0.01), which causes the test to be properly per-
formed. The latter assertion is confirmed by data, received in the
open field test. Therefore, the acoustic range EMS decreases fear
and anxiety degree and consequently, increases the locomotor-
exploratory activity and attenuates retention of passive avoid-

105



ance task. Thus, the acoustic EMS reduces the level of fear and
anxiety, and therefore, increases motor activity, which worsens
the clomipramine. It offers clinicians a novel alternative for the
treatment of this disorder.

Keywords: electromagnetic stimulation, passive avoidance,
memory.

PE3IOME

BJIUSAHUE DJEKTPOMAI'HUTHOI'O IIOJISA AKY-
CTUYECKOI'O JTUAITA30HA HA TECT ITACCHUBHO-
'O UBBEI'AHUS Y JEIIPECCHUBHBIX KPbIC

"Bykust H.I",, 2I:xomkya H.B., 'Byuxpuxuaze M.IL.,
"MauaBapuanu JL.H., 3Ceanunze M.J[x.

HJenmp skcnepumenmanvnoi duomeouyunsl um. M. Bepumawi-
eunu, Tounucu; *Esponetickuti Ynusepcumem, Tounucu, *Tou-
JuccKull 2ocyoapemeenivlil yuueepcumem um. M. Jicasaxuw-
eunu, 1 py3us

Jemnpeccust cBsi3aHa ¢ MpoOIeMaMu MaMsITH, TAKUMHU Kak 3a-
ObIBUMBOCTh WM IyTaHuIa. Crpecc U OECHOKOHCTBO TaKKe
MOT'YT IPHUBECTHU K yXy[lIeHHIo namsaTu. Ha npoueccsl naMsaTu
BJIMSICT OBTOPHAs AJIeKTpoMarHuTHas ctuMyssinus (OMC).

Lenbto maHHOrO HCCiIEOBaHUE SBUIIOCH W3YUYEHUE BIIMSHUS
3H€KTpOMaFHI/ITHOﬁ CTUMYJIALUU HA ABUTIaTCJIbHYIO aKTUBHOCTH
U KOTHUTUBHYIO (byHKLU/lI'O JACTPECCUBHBIX KPbIC.

I/ICCJ'le)IOBaHbI JACNPECCUBHBIC KPBICBI U MHTAKTHBIC KPbICHI-
anpbuHOCH BecoM 250—450 r (n=20). XXuBoTHas Mozeib ae-
npeccun nojydeHa IyTeM HO)IKO)I(HOﬁ UHBEKIIUU KIIOMHUIIpa-
MuHa OT 8 110 21 AHsA HeoHaTalbHOTO pa3BUTHs. KOHTposbHAs
rpylnma nojiydyana WHBEKIHIO (HU3HOIOTHYECKOro pacTBopa B
TEUEHHE TOTO JKe Nepuosa xu3Hu. OmnpezneneHue Ienpeccu u
peaxkMu TPEBOTU Y KPBIC MPOBOAMIN CIyCTS 2 Mecsla Mocie
UHBECKIUU KIIOMUIIpAMHUHA B TECTE OTKPBITOTO IIOJIA U B TECTE
NPUHYAUTECIBHOTO ITJIaBAHUS. Tect nmaccuBHOTO H36€FaHl/Iﬂ nuc-
HOJNB30BaH JuId M3ydeHHs BIMsAHUS OMC Ha KOIHUTHBHYIO
(GyHKLHUIO y JeNpecCUBHBIX Kpbic. Ha HavanpHOM JTare Tecra
Ipu BXOA€ B TEMHBIN OTCEK KUBOTHBIE nojxyvaiu JIETKUH DJIeK-
Tpuueckuii yaap - 12 umn/mus; 1,5 MA. JKuBOTHBIX TecTHpOBa-
mu cnyets 1, 3, 5, 14 u 30 nueil. JlaHHbIe OLIEHMBAIM C UCHIONb-
30BaHUEM MapaMETPUUCCKUX U HelapaMeTPpUUECKUX METOJOB,
OTHOCTOPOHHEH CcXeMbl (DAaKTOPHOTO aHaiu3a. B MHIOTHBIX
9KCIIEPUMEHTAX IOJyYeHbl ONTUMaJbHble HapameTpsl OMC
(uactora 10000-15000 T'my, 1,5 m/Tecna, B Teuenue 15 muH, 10
JIHEH), KOTOpbIE MOJIHOCTBIO MIIM YaCTHYHO MHTMOUPOBAIH JIe-
IPECCUBHO-TIOJO0HYIO MOBEICHYECKYIO0 aKTUBHOCTb y KpbIc. B
TecTe naccuBHOro u3deranust Ha Gporne DMC y nenpeccUBHBIX
KPBIC, JJATCHTHBII IIEpHOJ] BXOJIa B TEMHYIO KaMepy YMEHbILUIIA-
cs (p<0,01) B cpaBHEHUM C HECTUMYJINPOBAHHBIMU JICTIPECCUB-
HBIMU KpbICaAMMH. BOCHpOHSBC}leHl/IC TecTa n3deraHus YXyAlun-
jnock auib Ha 14 nens. HecTumynnpoBaHHbIE JI€NPECCUBHBIC
KPBICBI «HE JIOIYCKaJIM OIIKO0K», OHH M30€rajli TEMHBII OTCEK
naxe crycts 30 qaeid. O6e, CTUMYIMPOBAaHHBIE MM HECTUMY-
JIMPOBAHHBIC MHTAKTHBIC KPbIChI BXOAWJIN B TEMHBIA OTCEK Ha
14 nenp nocisie obyuarenbHoro Tecra. IloBeneHue kpolic Takxke
OTINYAJIOCh B OCBELICHHON Kamepe, HaOMogalu N3MEHENe KO-
JIMYECTBa MONBITOK BXoja B TeMHYyIo cekuuio. Ha ¢pone DMC
HCCIIe/I0BaTeIIbCKasi aKTHBHOCTH ObLiIa yBEJINUeHA KaK Y Jierpec-
CHUBHBIX, TaK U UHTAKTHBIX KPBIC B CPABHEHUU C HECTUMYIIUPO-
BAaHHUMU. CneﬂyeT MPEANOJIOKNUTb, YTO ACTIPECCUBHBIC KPBICHI
JIydllIe 3alOMHUHAIOT HHCTPYMEHTAJIBHbIA pedIieKe maccuBHOro
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n3beranus TMOO BBU/LY BBICOKOM CTENCHH ACTPECCHH, IBUTaTelIb-
Hasl aKTMBHOCTb KMBOTHBIX CHIDKeHa (p<0,01), uTo crocoOcTByeT
NPaBUIILHOMY BBITIOJIHEHNIO TOCTaBleHHON 3amaun. Ilocnennee
TMOATBEPIKAACTCA NaHHBIMU, IOJIYYCHHBIMU B XOIE€ HCIIBLITAHUN B
oTkpbIToM rone. Takum o6pazom, IMC akycTHUIECKOro juarna3oHa
CHIDKAET YPOBEHb CTpaxa U TPEBOTH, a CJIEIOBATEIbHO, YBEINYU-
BaCT ABUIaTCJIbHYI0 aKTUBHOCTD, YTO YXYAIIACT BOCIIPO3BEACHUE
naccuBHoro m3beranusi. DMC MOXeT yJIydIluTh ACNPECCHBHOES
COCTOSIHUE Y KPBIC, BBI3BAHHOE KJIIOMHUIIPAMUHOM.
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SUBMICROSCOPIC ORGANIZATION OF THE PERIODONTIUM
WITH EXPERIMENTAL SIX-WEEK OPIOID ACTION AND MEDICINAL CORRECTION

'Fik V., 'Kovalyshyn O., 'Pal’tov Ye., ’Kryvko Yu.

!Danylo Halytsky Lviv National Medical University, Lviv, Ministry of Health of Ukraine;
2Andrey Krupinskiy Lviv Medical Academy, Lviv, Ministry of Health of Ukraine

Since the early 2000s, opioid overdose rates have tripled in
different age categories and become the leading cause of death
associated with unintentional trauma [6,13]. Recently, there are
more and more scientific researches aimed at studying structural
changes in the systems and organs that occur under the action
of opioids [5,8,12]. Substance abuse causes a toxic effect on the
tissues and organs of the oral cavity, where there is a significant
spread of tooth decay, inflammatory process, sclerosis, atrophy
and leads to the development of gingivitis and periodontitis
[1,4,14,16].

For pathogenetic treatment effectiveness in the development
of hard forms of periodontitis, along with other drugs, it is rec-
ommended to use antibacterial agents [2,3]. Particularly note-
worthy is the drug pentoxifylline, which significantly improves
microcirculation, actively supplies tissues with oxygen, typical-
ly anti-inflammatory and antioxidant actions, where the active
substance has anti-inflammatory agent properties, decreases the
level of proinflammatory cytokines and interleukins [7,9,11]. In
this case, the antioxidant effect is due to the reduced activation
of superoxide-anion-producing neutrophils, one of the main fac-
tors of oxidative damage [9,11].

It should be noted that based on ethical principles, patients
do not have the opportunity to investigate the dynamics of the
pathological process at the ultrastructural level, but the experi-
mental studies allow to study the destructive changes in peri-
odontal tissues under the action of opioids and to develop the
optimal scheme of drug correction.

The aim of the work - to investigate the effectiveness of the
use of pentoxifylline and ceftriaxone for the correction of patho-
logical changes in periodontal tissues under the experimental ef-
fect of an opioid analgesic for six weeks at the submicroscopic
level.

Material and methods. The studies were performed on 22
white rats - males of reproductive age, Wistar line, weighing
160-190 g, 4.5-6 months of age. In the experiment, the animals
were divided into two groups. The first group was intact (10),
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the second group - for the rats were administered a single in-
tramuscular opioid analgesic for six weeks to a group of opiate
receptor agonists- antagonist, nalbuphine. In the first two weeks,
the dose of nalbuphine was 0.212 mg/kg; within 3-4 weeks the
dose was increased to 0.225 mg/kg; for 5-6 weeks - 0.252 mg/
kg, based on the average therapeutic dose and the average body
weight of rats.

Peripheral vasodilator pentoxifylline and antibacterial agent
for systemic use of ceftriaxone were used to correct changes oc-
curring during opioid exposure in periodontal tissues. Intramus-
cular injections of pentoxifylline were performed once daily for
four weeks (3-6 weeks) at a dose of 2,857 mg/kg. Ceftriaxone
was injected intramuscularly for 11 days (5-6 weeks) at a dose
equivalent to 2.86 mg/kg of the rat. Controls were 3 male rats
administered 0.9% sodium chloride solution. Experimental ani-
mals were in vivarium conditions and work regarding mainte-
nance, care, marking and all other manipulations were carried
out following the provisions of the “European Convention for
the Protection of Vertebrate Animals Used for Experimental and
Other Scientific Purposes” [Strasbourg, 1985]. Before sampling
the biopsy material, the animals were primed with intraperito-
neal administration of sodium thiopental (25 mg/kg).

For electron microscopic examination, fragments of peri-
odontal soft tissue were used in the area of the maxillary papilla
of the upper and lower jaws. The tissue fragments were fixed in
a 2.5% solution of glutaraldehyde and a 1% solution of osmium
tetroxide in phosphate buffer pH 7.2-7.4, dehydrated in alcohol
and propylene oxide and poured into a mixture of epoxy resins
with Araldite [10,15]. Ultra-thin sections were made on a YMIIT
3m ultramicrotome, counterstained with lead citrate and uranyl
acetate and studied in a [IEM-100-01 electron microscope.

Results and their discussion. Electron microscopic studies
have shown that in rats of this subgroup after six weeks of opi-
oid exposure when using the combined action of pentoxifylline
and ceftriaxone, structural changes of periodontal components
are moderately pronounced, and some dynamics of cell renewal
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are observed. Submicroscopically, in all areas of the epithelial
lining of the mucous membrane of the gums, the layered loca-
tion of the epitheliocytes is preserved. Cells of the basal layer of
the epithelium of the free part of the gums include rounded nu-
clei with clear contours of the cariole, small perinuclear space.
The cytoplasm has tonofilaments, small mitochondria, many
ribosomes, and polysomes. Areas with extended intercellular
spaces lacking desmosomes are present. This contributes to the
migration of lymphocytes between epitheliocytes. The basement
membrane is preserved, to which cells of the basal layer are at-
tached using a half-desmosomes (Fig. 1).

In the spinous layer, the epitheliocytes are smaller in size,
separated from each other by narrow intercellular spaces, but
tightly interconnected by desmosomal contacts. The nuclei of a
portion of the cells are irregularly shaped by the invasion of the
karyolemma. Mostly euchromatin is located in the karyoplasm,
but there are osmiophilic areas of heterochromatin located near
the nuclear envelope. In the cytoplasm of many thin tonofibrils,
they can form a moderate thickness of the bundles, especially
in the area of intercellular contacts. The density of organelles is
low, there are separate tubules of granular endoplasmic reticu-
lum, small mitochondria, primary lysosomes. The cells of the
granular layer exhibit electron-dense pycnotic nuclei of different
sizes, often large clumps of keratohyalin. Desmosomal contacts
are sometimes damaged. This confirms the formation of scales
of corneum in the free area of the epithelial plate of the mucous
membrane of the gums.

s 3

Fig. 1. The epitheliocyte of the basal layer of the epithelium
of the free part of the rat gingiva after six weeks of opioid ad-
ministration and correction with pentoxifylline and ceftriaxone.
1 - round nucleus, nuclei, 2 - shallow invasions of karyolemma,
3 - the cytoplasm, 4 - basal membrane. Electronogram. Coll.
x14,000

In the epithelial plate of the furrow of animals of this group,
the epitheliocytes in its layers are also less altered than in the
subgroup of rats without corrective action. Submicroscopically
cytoplasmic edema is noted only in individual epitheliocytes of
the basal and spiny layers. However, part of the nuclei of the
cells have invasions of karyolemma, which indicates their func-
tional activity. Clear contours of plasmalemma and nucleolus.
In the cytoplasm, most organelles are virtually unchanged, with
clear desmosomal contacts and tonofilaments (Fig. 2).

In the attached part of the mucous membrane of the gums of
the animals, the epithelium has similar changes in the cells of the
basal and spinous layers, but the granular and layer of corneous
scales is not marked, reflecting the lack of keratinization of this
section of the mucous membrane. The nuclei of the epithelio-
cytes appear enlarged, have a predominantly elongated shape,
with shallow karyoma invaginations, and euchromatin is present
in the karyoplasm. In the cytoplasm, mitochondrial hyperplasia
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is observed; they are small, elongated or rounded, and crystals
are present in their moderately osmiophilic matrix. The plasmo-
lemmas of the cells are clearly contoured, and the intercellu-
lar contacts are well structured, in some areas the intercellular
spaces are slightly expanded (Fig. 3).
m e -

thelium after six weeks of opioid administration and correction
with pentoxifylline and ceftriaxone. 1 - irregular nucleus, 2 -
cytoplasm of epitheliocyte, 3 - intercellular contacts. Electrono-
gram. Coll. x14,00
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Fig. 3. Epitheliocyte of the spinous layer of the epithelium of
the attached portion of the rat gingiva after six weeks of opioid
administration and correction with pentoxifylline and cefiriax-
one. 1 - nucleus and cytoplasm of epitheliocyte, 2 - mitochon-
dria, 3 - intercellular contacts. Electronogram. Coll. x14,000

Electron microscopic examinations of the periodontal ani-
mals of this experimental group showed that, when corrective
agents were used, changes in its structural components were not
as significant as in the animal group after six weeks with opi-
oid use. In the composition of collagen fibers, the bundles of
fibrils are ordered stratified, there is only partial fragmentation.
The swelling of the amorphous component of the intercellular
substance of the connective tissue is negligible. The renewal of
connective tissue is indicated by the presence of fibroblasts with
well-defined processes that are located between the collagen fi-
bers. In the pericarions of fibroblasts are tubules of the endoplas-
mic reticulum, cisterns of the Golgi complex, hypertrophied mi-
tochondria with light matrix and partially damaged crystals. The
ultrastructure of fibroblasts changes significantly. The oblong
shape of the nucleus is clearly contoured; in the karyoplasm, a
considerable area is occupied by euchromatin (Fig. 4).

During this period of experience, degranular tissue baso-
phils and macrophages are detected in the periodontium, the
ultrastructural organization of which indicates their active state.
Macrophage plasmalemma has cytoplasmic outgrowths and
invaginations that are required for phagocytosis of damaged
structures. In the cytoplasm, there are primary lysosomes and
phagosomes, mitochondria, vacuoles (Fig. 5).
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Fig. 4. Rat periodontium after six weeks of opioid administra-
tion and correction with pentoxifylline and cefiriaxone. 1 - el-
liptical nucleus, 2 - cytoplasm of fibroblast, 3 - mitochondria,
4 - tufts of collagen fibrils. Electronogram. Coll. x15 000
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tration and correction with pentoxifylline and ceftriaxone. 1
- nucleus and cytoplasm of macrophage, 2 - cytoplasmic out-
growths, 3 - lysosomes. Electronogram. Coll. x 12,000

Submicroscopic studies of the mucous membrane of the gums
of animals in this experimental group under the conditions of drug
use showed that changes in the structural components of the micro-
circulatory bed are not as significant as in the subgroup of animals
without corrective action. The lumps of the blood capillaries are
moderately enlarged, and they have blood cells. The nuclei of en-
dothelial cells of a round or oblong form, the karyolemma is clear,
in the karyoplasm, there are accumulations of heterochromatin.
The cytoplasmic areas of the endothelial cells are thickened, they
contain many ribosomes, foamy cytoskeletons, and in some areas
hypertrophied mitochondria. The basement membrane is wavy,
uneven, sometimes has fuzzy outlines. The perivascular spaces are
wide, with a well-expressed amorphous component of connective
tissue and collagen fibrils present (Fig. 6).

v AN C e o e Rl

Fig. 6. The hemocapillary of the lining of the mucous mem-
brane of the rat gingiva after six weeks of opioid administration
and correction with pentoxifylline and ceftriaxone. 1 - a lumen
with an erythrocyte, 2 - a nucleus and a cytoplasm of an en-
dothelial cell, 3 - a basal membrane, 4 - a perivascular space.
Electronogram. Approx. 12,000
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Ultrastructural studies of venules have shown that their
lumps are blood-filled, preferably including red blood cells.
The cytoplasmic regions of the endothelial cells are not wide,
fragmentarily protruding into the lumen, increasing the area
of interaction of endothelial cells with the content of venules.
Karyoplasm of nuclei of high electron density and they have
unequal karyolem. Basal membrane narrow, clear, perivascular

paces enlarged (Fig. 7).

Fig. 7. Venules of the mucous membrane of the rat gums after
six weeks of opioid use and correction with pentoxifylline and
ceftriaxone. 1 - lumen with erythrocyte, 2 - nucleus and cyto-
plasm of endothelial cell, 3 - basal membrane. Electronogram.
Approx. 14,000

Abuse of psychoactive substances is declared as one of
today’s leading problems, which is the cause of the develop-
ment of many diseases of the oral cavity, in particular, peri-
odontitis [1,4,16]. In dentistry, awareness of the symptoms of
narcotic intoxication and infections that develop in the oral
cavity is important [1,14]. Usage of antibacterial agents is an
important component of the treatment of periodontitis [2,3].
In the development of periodontitis the inflammatory-dystro-
phic process dominates it is important to use pathogenetic
therapy to improve peripheral circulation, anti-inflammatory
and antioxidant effects. Such a therapeutic effect is achieved
by the drug pentoxifylline [9,11]. In our researches, it was
found that the positive effect of the combined action of drugs
used in the experiment leads to a significant improvement in
the ultrastructural organization of periodontal tissues with
long-term opioid exposure. Comparative analysis of the re-
ceived data is not possible due to the lack of such researches
in the medical literature.

Thus, based on experimental studies, it can be argued that
the use of complex corrective effects of drugs pentoxifylline
and ceftriaxone, contributes to the positive dynamics of the
ultrastructural reorganization of constituent components of
the periodontium and allows to achieve the desired therapeu-
tic effect on the morphofunctional state of the cells.

Conclusions. 1. Submicroscopically revealed minor struc-
tural changes that have a focal character of damage to peri-
odontal cells, organelles, desmosomal contacts, partial frag-
mentation of collagen fibers, areas of moderate connective
tissue edema, with gaps of capillaries and venules slightly
increased.

2. The use of medication correction for experimental six-
week opioid exposure contributes to the decrease in the rate
of growth of the dystrophic-inflammatory process, which
indicates the positive effect of the combined action of pent-
oxifylline and ceftriaxone, has a smooth dynamics in the im-
provement and partial organization of parotinum.
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SUMMARY

SUBMICROSCOPIC ORGANIZATION OF THE PERI-
ODONTIUM WITH EXPERIMENTAL SIX-WEEK OPI-
OID ACTION AND MEDICINAL CORRECTION

'Fik V., '"Kovalyshyn O., 'Pal’tov Ye., 2’Kryvko Yu.

'Danylo Halytsky Lviv National Medical University, Lviv, Min-
istry of Health of Ukraine; ’Andrey Krupinskiy Lviv Medical
Academy, Lviv, Ministry of Health of Ukraine

This study aimed to investigate the efficacy of the use of pent-
oxifylline and ceftriaxone in the correction of pathological changes
in the periodontium under the condition of opioid analgesics in an
experiment for six weeks at the ultrastructural level. The study was
conducted on 22 white rats - males of reproductive age, Wistar line,
weighing 160-190 g, 4.5-6 months of age. Animals were admin-
istered intramuscularly to the opioid analgesic nalbuphine for six
weeks with a dose increase gradually every two weeks, with an
initial mean therapeutic dose of 0.212 mg/kg. Pentoxifylline and
ceftriaxone were used to correct pathological changes. Pentoxifyl-
line was administered at a dose of 2.857 mg/kg for 3 to 6 weeks,
ceftriaxone for 11 days at the end of the experiment at a dose of 2.86
mg/kg. Submicroscopically were found minor structural changes in
the cells of the epithelium of the mucous membrane of the gums,
periodontium and endothelial cells of capillaries and venules, with
focal damage to organelles, desmosomal contacts, partial frag-
mentation of collagen fibers, areas of connective tissue. The use of
medication correction against the background of the opioid for six
weeks reduces the rate of growth of the dystrophic-inflammatory
process, which indicates a positive effect of the combined effect of
pentoxifylline and ceftriaxone and has a therapeutic effect on the
morphofunctional organization of cells, and has smooth dynamics
in the improvement and partial restoration of periodontal tissues at
the submicroscopic level.

Keywords: opioid analgesic, ultrastructure, periodontal, rats.
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CYBMHUKPOCKOITMYECKASI OPTAHU3ALIUSI ITAPO-
JIOHTA NIPA DKCINEPUMEHTAJIBHOM IIECTUHE-
JEJTLHOM BO3JIENCTBUU ONMUOUJIA U MEJUKA-
MEHTO3HO11 KOPPEKIINA

!®uk B.B., 'Kopaasmun O.A., 'TlaasTos E.B.,
Kpoisko FO.S1.

[JTo606CKUIl HAYUOHANLHBIN MEOUYUHCKULL YHUBEPCUMEM UM.
Hanuna anuyroeo, *JIb606ckas MeOUYUHCKAS AKAOEMUST UM.
Anopes Kpynunckozo, Ykpauna

Lenbto nccnenoBanus SBIIIOCH ompeeeHne 3QQeKTHBHOCTH
TIPUMEHEHHS TIPEMapaToB MEHTOKCHU(DUILTIHA 1 e TpHaKcoHa IPH
KOPPEKIIMH MaTOJIOTMYECKUX H3MEHEHHUH B MTApOJIOHTE TIPU JKCIIe-
PHMMEHTAJILHOM JCHCTBHU ONMHOWIHOTO AHAJIBIETHKA B TCYCHHE
LIECTU HEJICIb Ha YJIBTPACTPYKTYPHOM YPOBHE.

HccnenoBanne mpoBeneHo Ha 22 OelbIX KpbICaX-caMmIax pe-
MPOIYKTHBHOTO Bo3pacTta, JuHMM Wistar, maccoir 160-190 T B
Bo3pacte 4,5-6 mecsiueB. JKUBOTHBIM BBOJMIIM BHYTPHUMBIIICYHO
OIHON/IHBIN AHAJBIETHUK HAJIOY(DHH B TEUYCHHE LICCTH HEENb C
YBEJIMYEHHEM JI03bl TIOCTENICHHO KaXKIble JBE HEICNH, Hadallb-
Hasi CPEHss TepareBTHieckas no3a cocrasmia 0,212 mr/kr Jns
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KOPPEKINH MaTOIOTMYECKNX M3MEHEHUI TPUMEHSUIH TperapaThl
HEeHTOKCHUGWUNH U nedTprakcoH. [TeHTOKCH(UIUTMH BBOIMIN B
no3e 2,857 mr/kr B Teuenue 3-6 Hezmenb, HeTPHAKCOH B TEUCHUE
11 cyTok B KOHLE dKcriepuMeHTa (5-6 Hezenn) B 103e 2,86 MI/KL
CyOMHKPOCKOITMYECKN YCTAHOBJICHO HE3HAYMTENBHBIC CTPYKTYP-
HbIC U3MEHEHHUS B KJIETKAX SMUTENHs CIM3UCTOM 000IOuKH Jec-
HBI, TIGPHOIOHTA M JHIOTEIIMOLMTAX KaWULIPOB U BEHYI, C O4a-
TOBBIM TIOBPEKJICHHEM OpraHeill, JIECMOCOMAIIbHUX KOHTAKTOB,
YaCcTUYHON (pparMeHTalMell KOJUIAreHOBBIX BOJIOKOH, YYaCTKaMH
YMEPEHHOI0 OTeKa COCIMHUTENbHON TKaHU. [IpumeHeHue menu-
KaMCHTO3HOW KOPPEKIMK Ha (hOHE JCHCTBHUsI ONMMOMIA B TCUCHHC
IIECTH HEJIeIb CIOCOOCTBYET CHIKEHHIO TEMIIOB HAPACTaHHUSI JIHC-
Tpo(HIECKU-BOCTIATIUTEILHOTO IIPOLECCa, YTO CBUACTEILCTBYET O
HOJIOXKUTEIIEHOM BJIMSIHUM KOMOMHHPOBAHHOTO JICHCTBHSI TIEHTOK-
curuiHa U e TpHaKkcoHa M OKas3bIBaeT JieueOHbIN 3 deKT Ha
Mop(odyHKIMOHATIEHYIO OPraHHU3ALMIO KIICTOK, HMEET IUIABHYIO
JIMHAMUKY B YJIy4IIEHUH M YACTHYHOM BOCCTAHOBJICHHHU CTPYKTYP
HapOJIOHTA Ha CyOMHUKPOCKOIIMYECKHE YPOBHE.
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YACTOTA NOITMMOP®HBIX BAPUAHTOB GSTT1 U GSTM1 I'EHOB
Y HAIIMEHTOB C TYBEPKYJIE30M JIEFTKHUX B I'PY3UHCKOMN NONYJISILIANA

Taxoxamse T.A., 'Byanze T.K., 'Tanosnmsuwim M.H., ’Kupua H. A., 'Xymkanze U.I., Ulexxasa T.A.

"Tounucckuil 2ocyoapemeennulii ynueepcumem um. M. Jicasaxuwsunu,
’Hayuonanwnwiii yenmp mybepryiesa u bonesneti ieekux, Tounucu, Ipy3us

HW3BecTHO, uTO 3()(eKTHBHOCTH (hapMaKoOTepaIiy, a B PaBHOM
CTETeHH U Pa3BUTHE TOOOYHBIX (D (PEKTOB NPH €€ IPUMEHEHNH,
B CYIIECTBEHHOW Mepe 3aBHCAT OT I'eHETHYeCKHX (DaKTOpoOB.
Cpenu NOBpeXXAAIONHMX TO00YHBIX AP (HEKTOB PUMEHEHUS Jie-
KapCTBEHHBIX MperapaTtoB 3HAYUTENbHAsS 10JI1 NPUXOIUTCS Ha
paszButue renatutoB [14]. Iloka3aHo, 4TO renaToTOKCUYHOCTH
MHOTHX JIEKAPCTBEHHBIX CPEACTB OOYCIOBIEHA MOIMMOPHU3-
MOM TeHOB (DepMEHTOB, 00ECHEeUYMBAIOIINX WX METabOoIH3M,
Cpely KOTOPBIX OHO W3 KIIOYEBBIX MECT 3aHMMAIOT TCHBI
nrytatnoH-S-tpancdepas (GST). GST yuactByror Bo Il daze
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O6uorpancopManiy M JIETOKCHKAIIMKM MHOTHX HCKYCCTBEHHO
CHUHTE3UPOBAHHBIX COEIMHEHNUI, B TOM UHCIIe U JEKapPCTBEHHBIX
HpernaparoB, XapaKTePH3yIOTCS MOIUMOPHH3MOM H MIPOSIBIISIIOT
ACCOLIMUPOBAHHYIO C PA3IMYHBIMU MaTOJIOTHSIMU 3THO3aBUCHU-
Moctb. GSTMI1 u GSTT! nyneBsle Bapuantel GST reHoB siB-
JISIFOTCS Pe3yJIbTaToM JAeJeLuil y4acTKOB MPOTSKEHHOCThIO 16
n 52 k6, xpomocom 1(p13.3) u 22 (q11.22), cOOTBETCTBEHHO,
CBSI3aHbI C MOBBIIIEHHBIM PUCKOM Pa3BUTHsI MEIUKAMEHTO3HO-
r0 TOBPEXJICHUS NEUCHH, Pa3IH4YHBIX (OpM OIyXoiel, Kap-
JTMOBAaCKYJSIPHBIX M Jpyrux 3aboneBanuid [1,21]. BeisBieHs!
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3HAUUTEJIbHBIC MEKIOMYIIALHOHHbBIE U BHYTPUIIONYISALUOHHbBIE
pas3nuuMs 1o yactoram HyneBblx BapuantoB GSTMI1 n GSTTI
reHoB cpeau Hacenenuss Asum, Adppuxu u Espomnsr [1,2,7,9-
12,15,16,20]. IIupokas momynsuuoHHas BapHaOEIbHOCTH HY-
JIeBBIX (DEHOTHIIOB YKa3aHHBIX TI'€HOB SIBIISIETCSI CICACTBHEM
B3aMMOJICICTBHST MHOTUX (DaKTOPOB, KaK: paszindHas MCTOPHS
pa3BUTHS KaXI0H HOMyJIALuH; 0oTOOp, OOYyCIOBICHHBIH 00-
pa3oM M JKU3HM; pa3jinyHas 4yBCTBUTEIBHOCTb K TOKCHHAM U
HPEIPACIIONIOKEHNE K ONPEISIICHHBIM OO0JIC3HSIM.

3HaueHHUE BBISBICHUS OIIMMOP(HBIX, 0COOCHHO HYJICBBIX Ba-
puantoB renoB GST mpuoOperaeT UCKIIIOYUTEIBHO 3HAYUMYIO
poib npu O0JIe3HAX, JeUEHUE KOTOPBIX TpeOyeT AJIUTENbHOIo
IPUMEHEHHS ONpeJeNICHHBIX JIEKapCTBEHHBIX cpeacTB. K unc-
Iy Takux OOJIe3HEH OTHOCHTCS TyOepKyle3 JIeTKHX, JIeUeHHE
KOTOPOr0 OCHOBAHO Ha JUIUTEILHOM NPUMEHEHUU H30HUA3M/a,
pudamnunHa ¥ NUpa3uHAMK/A - PENapaToB, CIOCOOHBIX BbI-
3bIBaTh MOBpEXKIeHUS nieuenu [4,8,14,22,23].

Hcxons u3 BBIIEU3IOKEHHOTO, LEJIBIO JaHHOTO HCCIEN0-
BAHUsI SIBISUIOCH OIPE/IeNICHUE YacTOT HMOJMMOP(HBIX BapHaH-
ToB GSTM1 1 GSTT1 reHoB kak cpeiu 3710pOBBbIX WHIAUBHUIOB
rpy3uHckoil nomyisiun (TOwmucckas NOMyssiiust, HOMYJISALHNA
Bocrounoit u 3anagnoit ['py3un), Tak 1 GOIBHBIX TyOepKyIie-
30M; a TaKXKe - BBIIBIICHUE CBSA3U HyJeBbIX BapuantoB GSTMI1
1 GSTT1 reHOTHIIOB ¢ KIMHUYECKHMH (HaKTOPaMH reraToToOK-
CHYHOCTH y TAIMEHTOB, MPUHUMAIOIINX MPOTHBOTYOSpKYIIe3-
Hoe siedyeHue. Cienyer OTMETUTh, YTO MCCIICAOBAHUS B JaHHOM
HaIpaBJIeHUM B [ py3uu paHee He NPOBOAUINCE.

Marepuan u Metoabl. MarepuanoM UCCIICIOBAHUS CIIYKU-
na nepudepudeckas (KanuusipHas) KpoBb (3-5 MKIT) 370pOBBIX
U OONBHBIX TyOEpKyJI€30M MHAMBHUIOB, OTHOCSIIUXCS K IOILY-
msinmsiM 3araaHoit u Bocrounoit I'py3un. Cpenut GONBHBIX Ty-
Oepkyie3oM 3a00p KPOBH MPOM3BOAMICS KaK y IALUEHTOB C
HOPMaJIbHOHM (DyHKIHEH TeUeHH, TaK U y MAlUeHTOB C U3MEHe-
HHUSMH B (DYHKIMOHAJIBHBIX MPOOaX IEUeHHU - C M3MEHEHHBIMU
ypOBHsIMH ajlanuHamMuHoTpaHcdepassl (ALT), acnaararaMuHo-
tpaHcdepassl (AST), mmyramun-amunorpancdepassr (GGT).
Hccnenosano 185 uHaAMBHIOB.

B uccnenoBaHusX HCIOIB30BAJICS METOH, OCHOBAHHBIN Ha
U30TepMHUYCCKOl cMmapT-amiunbukanuu (SmartAmp-2). SNP
(OIHOHYKJICOTU/IHBIH TOMMMO(U3M) T'€HOTHIIMPOBAHHE OCY-
IICCTBISUIOCh C HCMoib3oBaHueM mpudopa Ese-Quant Tube
Scanner, MpeACTABIAIOILETO cOO0H TEXHOIOTUIO HOBOIO TMOKO-
JICHUs, OCHOBaHHYI0 Ha n3orepmuueckoM PCR, sBmnsromerocs
JIETKO NIPUMEHSIEMON IyMUHHUCLIEHTHOH cuctemoil. Cucrema uc-
KJTIOYUTENIBHO YyBCTBUTENIbHA, d((PEKTHBHA U OJHOBPEMEHHO
obicTpa (ckopoctHas) [ 13]. dyopecieHTHBIH 1eTeKTOp OCHOBAH
Ha COBPEMEHHBIX MHKPOCHCTEMHBIX TeXHOJIOrHsX. OCHOBaH-
Hblii Ha JIHM-ammmudukanym npouecce cMapT-aMIuTiUKaimn
BECbMa YJI00€H JUlsl ONIpe/ieNIeHnst MyTaluii, B Tom uncie u SNP.
YKa3aHHBIA METOJl OTIIMYACTCS OT paHee UCMOIb3YEMbIX PSIIOM
IPEUMYILECTB, B YaCTHOCTH:

1. Peaknus uzorepmuueckas, T.e. B ominune or PCR He Tpe-
OyeTcs MEHSITh TEMIIepaTyPHbIH PeKUM U MPOTEKAeT Ha OJHOM
temieparype. 2. [TonydeHne pesysnbTaToB He TpeOyeT Ipe/Ba-
purensHoro BeigeneHus JHK u ouncTku, ns nosmyueHus pe-
3ynbraTa HeoOXOJMMO BCEro JIMIIb HECKOJIbKO MHUKDPOJIHUTPOB
oOpasua kpoBu. 3. BeisBieHue MyTauuii BO3MOXHO yXKe Iocie
30-MHMHYTHOW MHKYOAlUK MCCIIeyeMOro MaTepraia B H30Tep-
MHUYECKHUX YCJIOBHSAX.

Peaxuust mpoBouiack B 25-MHUKPOIUTPOBBIX POOUPKax, B
KOTOpbIe 100aBysIn 1MKIT HabOpa YeThIpeX pa3HbIX MpaiiMepoB
(1 MHMLMANMU anelulb-crenuduyueckoil ammndukammm). B
npobupku Takxe nodasmsumcs JJHM-nonaumepasa u cBo6o-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

HBIC HYKJICOTHU/bI. HeO6XO):(I/lMl>IMI/I KOMIIOHCHTAMHU SBJIAJIMCH
taoke aumeTwicynbdoxeun (DMSO), tpuc- HCI (ph=8), KCl,
(NH4),SO,, MgSO,, Tween 20 u SYBR Green - kpacurens 3e-
JIeHoro 1BeTa (Bce BMecTe siBisiercst Oyddepom peakuunu, cosza-
IOIIUM OJIArONpPUSTHYI0 XUMHYECKYIO CPEeIy AJIsl ONTHMAIIBHOM
akTHBHOCTHU U cTabmipHOCTH JIHK-momumepassr). [lepeuncien-
HBIE KOMIIOHEHTBI CMCIIUBAJIMCH C 3apaHEC INPUTOTOBJICHHBIM
uccieyeMbIM 00pa3LoM, cofapxaimyM | 4acTh KallwUIpHOH
KpoBH U 2 yactu 5%-noro pactBopa NaOH, oOpa3ib! BbIICpKH-
Basu npu temreparype 98°C B Teuenne 3 muHyT. Ha nocneanem
aTane o0pasibl OXJIAXKIAINCH HA JIbIY, B 00beMe 2 MKII Iepe-
Hocmnuch B PCR-TyOBI, TOMeIIanuch B CreraibHbIe OOKCHI
anmnapara 1 B TedeHue 60 MUH OCYIIECTBIISIACh PEaKLUsl CMapT-
aMIUTH(UKALIH.

B uccnenoBanusx UCIONB30BAIN CIIENYIOLINE TIpaiiMepsbl:

nabop npaiimepos GSTM1 odukoeo muna

GSTM1TP 5-GACAACCATATGAATTCTGGATTGTAGC-Y

GSTM1FP S5 ACCTTCTACCCTCAGAAGGTGACATTTTGGAGAACCAGACY
GSTM1BP 5-CAGCTGGGCATGATCTG-3

GSTM10P1 S-GTTTTGTGGGTGGCAGGTGG-Y

GSTM10P2 5-CCCAAATCCAAACTCTGTCA-Y

naoop npaitmepos GSTT1 oukozo muna

GSTM1TP 5-GACAACCATATGAATTCTGGATTGTAGC-Y

GSTM1FP 5-ACCTTCTACCCTCAGAAGGTGACATTTTGGAGAACCAGAC-Y
GSTM1BP 5-CAGCTGGGCATGATCTG-3

GSTM10M 5-GTTTTGTGGGTGGCAGGTGG-Y

GSTM10P2 S-CCCAAATCCAAACTCTGTCA-Y

Jlnst  KOHTpOJsS — KayecTBa  PEAKUHUM  MCIIOJIB30BAJICS
SmartAmp-2 kurt snuaepmudeckoro dakropa pocra (EGFR),
npaiiMepaMu KOTOPOTO SIBJISIIHCH:

TP - 5-CACCGCAGCATGTTCCGCACCCAGCAGTT
TG-3’

FP — 5>-CACCTTCACCCTCAGAAGGTGACCTGGCA
GCCAGGAACG-3

BP - 5-ACAGATTTTGGGCT-3’

OP1 - ’-GACCGTCGCTTGGTGCAC-3’

OP2 - ’-CCTCCTTCTGCATGGTAT-3’

l'enotunuposanue. CortacHO OOIIEIPUHITOMY CTaHAAPTY, B
HAIIUX UCCIeN0BaHMAX aeieTupoBanHbiii GSTM1 ren o6o3Ha-
gaetcst kak GSTM1 nynesoii amutens, win GSTM1(-), reteposu-
rotel - GSTM1(+/-) u romo3urotsr aukoro tuna GSTM1(+)/(+)
B 000X ciydasix obo3nagatorcst kak GSTM1(+). B orHoueHue
reHa GSTT1 ucnone3yrorcs Te ke 0003HauCHHUS.

Cmamucmuueckuti anaius

CrangaprHas ommOKa BEIYUCIISIACH 1O opMyIie:

+..,'n(l[)(}—ﬂ}

m=zI
N

N - NPOLEHTHBIH IOKA3aTeNlb HCCIIEIYyeMOro KOHKPETHOrO
reHa, N - KOJIMYECTBO UCCIICJOBAHHbBIX UHANBU0B.

)1.]'15[ CpaBHECHUA ABYX BCJIMYMH I10JIb30BAJIMCh KPUTEPUEM
CrelozienTa (t):

, e

M,-M,
f - - -
:,im,‘ +m,"

Pesynbrarel M ux obcyxaenue. Ha nepsom stame paGo-
ThI ompenencHa yactora noaumopusma GST renos (GSTTI,
GSTM1) y 310pOBBIX HHAUBUAOB TI'PY3UHCKOH IOMYJISALUH
(Townnucu, Bocrounas u 3anagnas [pysus). [IponsBoamnu yuer
ofiHOHYKJIeoTHHOTO TIonMopdusma - SNP B peanbHOM Bpe-
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MEHH N0 rpadukaM aMIuTM(UKanuy, BBIHOCUMBIX HA MOHHUTOP
KOMITbIOTEpa. B oTmenpHbIe MPOOHPKH JOOABISUTUCHE HAOOPBI
npaiimepoB GSTT1, GSTM1 u EGFR renos u npoBoauiu yuet

NN |

2E0|» o]

Acquiion | Calrtion | Evabzso | ks | Nermalasion | Irtruers

7 baschne vabdaon St ) 0 Endinn] | lower U 10 Upertmein) 200
7 Thvesholl Vadation 53¢ [1w] | End[r] 5 TwhodCSD) 5 Vae Tew ) 1

9 SlopaVabdation  SIIM) 10 Elme] 40 fecaPons] ¢ Sose(mimal %

"“:'-‘.ﬂ o0 0 ¢ Rl
Puc.1. Tube 4 — GSTTI (+); Tube 5 — GSTM1 (+); Tube 6 -
EGFR(+)
EEWICN|

Acqusten | Coraten | Exsktan | Resuts | Nrmoasion | Insnamers

L Gowomaii Gai Wl

=y - EaChi

U 3 1) i G || 2

Tet Towe ] 60 Scan ot 1+ Mt 5] 0 #Nomperature 1 60 Eona Twe 51 60

00}

L EEEEEEFERTTY

Puc. 3. Tube 6— GSTTI (-); Tube 7 — GSTM1 (+); Tube § -
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Puc. 5. Yacmoma nonumopguuix eapuanmos GSTTI u
GSTM1 2enos y unousuoos Tounucckou nonyrayuu

Tomumopdusm GST reHoB y 310pOBBIX HHANBUIOB TOMHC-
CKOM MOTYJISIHI

HccnenoBannio MOMBEPIIHCH CITyYaifHO OTOOpaHHBIE 370-
poBble mHAWBUABI TOwHccKo# momymnsiuuu - 50 WHIUBHIOB,
B aHaMHEe3e KOTOPHIX HE OTMEUaJNCh JKaJoObl B OTHOIICHHUE
37I0pOBbSI ¥ HE HEOMIONANNCh U3MEHEHHS B (DYHKIMOHAIBHBIX
TecTax ITeueHn). PesymbraTel MCCIeOBaHUS MOKAa3aiH, YTO y
88% BoissBHIMCH GSTT1 1 GSTM1 1070XKHUTENbHBIC TEHOTHIIBI,
GSTT1(-)/GSTM1 (+) BapuanT 65611 3aduKCHpOBaH y 4% HHAN-
BuoB, a GSTT1(+)/GSTMI1(-) y 8% (Puc. 5). Cnexyer ot™e-
THUTBH, 9TO IBOIHBIE HYJIEBbIC BAPHAHTHI HE TPOSIBUIIUCE.

Pesynbrarel uccnenosanuii momumopdusma GST y momyns-
uun Bocrounoit ['py3un. Cpenn 310poBbIX HHANBAAOB BocTou-
Hoii I['py3un (n=50) npu nzydennu nomumopdusma GST renos
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kpuBbIX amruindukanuu (Puc. 1-4). ITonoXuTenbHBIM CHIHA-
JIOM CUMTAJIOCh “‘[BMKCHHE  KpPUBOH BBEpPX, OTPULIATEIHLHBIM
CUTHAJIOM - “TIpsiMast JINHUA .
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Puc. 2. Tube 4 — GSTTI (+); Tube 5 — GSTM1 (-); Tube 6 -
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Puc. 6. Yacmoma nonumoppuvix eapuanmose GSTTI u
GSTM1 2enos y nuy nonynayuu Bocmounoui I py3uu

(GSTT1 u GSTM1 Bapmantsl) 74% okazanuch 00IanaTeNsIMA
GSTT1 u GSTMI1 mnonoxwurensHbix TeHOTHIOB, GSTTI(-)/
GSTMI1(+) renotun 3aduxcupoBan y 24% WHANBUIOB, a TEHO-
i GSTT1(+) /GSTMI (-) oxazancst y 2%. JIBoitHbIe HyneBbIE
BapuaHTel - GSTT1(-) /GSTM1(-) He OOHAPYKUITUCH U B 9TOM
cirydae (Puc. 6).

Pesynbrarel nccnenosanuii montumopdmsma GST y nomyrs-
uuu 3ananHoit [py3uu. M3ydenne monumophusma y cirydaitHo
OTOOPAaHHBIX KIMHUYECKH 30POBBIX MHAWBHUJIOB, OTHOCSIIHX-
csl K momymsinuu 3amagHoi ['pys3um, moxasano, 94T0 HOCHTEIH
GSTT! n GSTMI1 mNONOXHUTENBHBIX T€HOTHIOB COCTaBHIM
84%, nocurenmn Bapuanta - GSTT1(-)/GSTMI1(+) - 10%, a Ba-
puant GSTT1(+)/GSTMI1(-) okazancs y 0% mnccaemoBaHHBIX
uHAUBUIOB. ClleayeT OTMETHTD, 9TO B TAHHOW TPYIINE TBOHHOMN
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nyaesoii Bapuant - GSTT1(-)/GSTM1(-) ormeuasncst y 8% nc-
caenoBanubix Jui (Puc. 7). Bce MHIUBUABI, HOCUTENH JIBOK-
HOTO HYJICBOTO BapUaHTa, HE MMeNH MPoOieM, CBSI3aHHBIX CO
300pPOBbEM, HE IOJBEPrajuCh JICUCHUIO CHJIBHOAEHCTBYIOLIN-
MU JICKAPCTBEHHBIMH TNpernapaTaMu U HE UMEIM MU3MCHCHUH B
(YHKIMOHANIBHBIX TECTax IEYCHH, TEM HE MEHee, MCXOIs U3
I€HOTHIIA, OHU OTHOCATCS K PUCK-TPYIIIIE, TaK KaK B CIydae Jie-
YEHUS OIPEACICHHBIMY NIpErapaTaMy, Y HUX MOKET Pa3BUTHCS
rernaroTOKCUYHOCTb.

%

100

50

o |
W GSTTL1(+)GSTML(+)
GSTT1(-)GSTM1(4)
W GSTTL{+)GSTML(-)
Puc. 7. Yacmoma nonumoppueix eapuanmose GSTTI u
GSTM1 eenos y nuy nonyasyuu 3anaonou I pyzuu

Jlnst co3nanust OJHOW KapTHHBI paciipe/ieSieH sl ToIuMopd-
HbIX BapraHTOB GST reHOB 110 Ipy3UHCKON MOIY/ISILIUY B 11EJI0OM
HPOU3BEICH CyMMapHbIi aHAJIN3 JaHHBIX MO MOMYISHsIM TOu-
nucu, Bocrounoit u 3amagnoit ['py3un (n=151). B pesynsrare
0Ka3aJI0Ch, YTO OOLIENONY/IAIHOHHBII 1moka3aress 1o GSTT1
u GSTMI1 nonoxurensHeiM Bapuantam reHa GST cocraBun
82%; mo GSTT1(-)/GSTMI1(+) Bapuanty — 13%; no amiento
GSTT1(+)/GSTMI1(-) y 2%; uTto KacaeTcsi JBOMHOIO HYJIEBOIO
Bapuanra GSTTI1(-) /GSTM1(-), oOrenomysMOHHbINH MOKa-
3arenb coctaBui 3% (Puc. 8).
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B GSTT1(+)GSTML({+) = GSTTL-)GSTM1(+)
B GSTT1{+1GSTM1(-) M GSTT1{-IGSTM1(-)

Puc. 8. Yacmoma nonumoppueix eapuanmose GSTTI u
GSTM1 2eno6 y 300p0gbix UHOUBUOOE SPY3UHCKOU NONYIAYUY

Kak ormuanoch Bbllle, COIIACHO JIUTEPATYPHBIM TaHHBIM,
MOKa3aTeib MOTUMOP(HBIX BaprHaHTOB reHOB GST 3HaYMTEIh-
HO BapbUpyeT 10 NOMYJISALMSIM, B CBA3U C YeM, IIOXYEPKUBACTCS
HEOOXOAMMOCTh U3Y4YEHHUS OTAEIbHBIX HOMYJISALUNA B JaHHOM
HAaIpaBJICHUH, YTO SIBIISICTCS] HEOOXOIMMBIM YCIOBHEM ITPU CO3-
JIaHUM TIPaBUJILHOM CXEMbl MEIMKaMEHTO3HOTO JieueHus [6].
[Ipu cpaBHEHUU [AHHBIX, NOJYYCHHBIX HAMH C JaHHBIMH, IO-
JIy4eHHBIMH ISl pa3HbIX MOIYJSALUN, 0Ka3aJ0Ch, YTO YaCTOTHI
HOJMMOP(HBIX BapUAHTOB IPY3HMHCKON MOMYJISIUM COBIAIAIOT
C QHAJIOTMYHBIMU JAHHBIMH, IIOJTY4YEHHBIMH, B OCHOBHOM, JIS
eBporneickux nomyasanuid. Hanpumep. aBoiiHble HyneBble Bapu-
AHTBI JUIs CepOCKOii momyIsiiuu coctaBuii 1,6%, B rpy3HHCKOM
nonyinsanuu — 3%. Iloutu cosmamaror nanuble mo GSTTI(-)
GSTMI(+) reHoTuny Kak C MOKa3aTeIssMH CepOCKOil MoIy-
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JSIMU, TaK U C APYTUMH €BpONEHCKMMHU cTpaHamu — ¢ Ura-
muert [17], Ounnsuauen, [lseuuent, Janueit, Opaunuueii [5].
Yro kacaeTcs asmaTckux cTpaH, Hamp., Typumn GSTTI1(-)/
GSTM1(+) BapuanT 3aduxcuposat B 81,9% nzyueHHoii mo-
nyasauu [19], 9410 oTiInYaeTcst OT MOJyYEeHHOrOo HaMH IT0Ka-
3arens. YUro kacaercs mokasatenst mo GSTMI1(-)/GSTTI1(+)
BapHaHTy, IOJY4YEHHBIH HaMU IOKa3areib AJIsS IPy3UMHCKOH
MOMYJIALUN OTIMYAETCS OT IOKa3zaTeled Kak eBPOIEHCKHUX,
TaK M a3UaTCKUX nomyssiuuii [8,9].

Monmumopduzm GST reHoB B Ipy3MHCKON MOMYISIUU OOJIb-
HBIX TyOepKyie3oM HHAWBHIOB. [IpoBeneHO M3ydeHHEe MOJH-
Mop¢HbIX BapuanToB reHoB GST y 1 Tpy3MHCKOHN MOMYIISIINY,
OOJILHBIX TyOEpKYJIe30M C IIENBI0 BBISBICHUS CBS3U JABOWHBIX
HyseBbIX BapuanToB reHoB - GSTT1 u GSTMI1 ¢ pasBuruem
reNaTOTOKCUYHOCTH TIPH JICYCHUH aHTHTYOSPKYJIC3HBIMHU Mpe-
naparamu. B pesynerare nccienoBaHi okasasioch, 4to 'y 79%
U3Y4YCHHBIX HAMH IALMCHTOB BBIABIINCH I10JIOKUTEIIBHBIC
reHoTunsl u3ydaembix renoB - GSTT1(+)/GSTMI1(+); y 3% -
BapuanT GSTT1(-)/GSTMI1(+), a Bapuant no reny GSTT1(+)/
GSTMI1(-) y 6%, a nBoiinoii HyneBoii Bapuant - GSTTI1(-) /
GSTMI1(-) y 12%, 4TO 3HAYUTEIILHO MPEBBIIIACT OOLICTIOMYJIs-
LIMOHHBIN MOKa3aTeb A 310poBbIX MHAMBUIOB (Puc. 9). Ilpu
3TOM, CJIElyeT OTMETHUTh, YTO IOKa3aTeNlb ABOIHOIO HYJIEBOIO
BapuaHTa, gocturaroumii 20%, 3adUKCUPOBAH TOIBKO y 0OIIb-
HBIX TyOepKyJe30M MalUeHTOB, y KOTOPBIX B 00pa3sax oTMe-
YaJIMCch HAapyLIeHUs (yHKIHOHAIBHBIX ITOKa3aTeseil MedyeHH, a
y HHIUBHIOB, B 00pa3iax KOTOPbIX (yHKIMOHAIBHBIC HApYIIIe-
HUS IEYEHN HE OTMEYAJIUCh IBOWHBIC HyJIEBBIC IIOKa3aTe/N U3-
ydaeMbIX TeHOB He BblsBieHb! (Puc. 10).
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Puc. 10. Yacmoma nonumopgnuvix eapuanmos GSTTI u
GSTM1 2enog y 300pogoix u OONLHBIX MYOEPKYIE30M UHOUBUOOE
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Caa3p nonumopousix BapuantoB GST reHoB ¢ pazBuTHeM
pa3nuyHbIX OoJe3HEeW aKTHMBHO MCCIIEAYETCS BO MHOTHX CTpa-
Hax, B yacTHOCTH Ju1si CepOCKOii MOMyIIsIUY yCTaHOBIICHA CBSI3b
GSTMI(-) reHoruna 1 JBOHHBIX HyJneBbIX reHoTHoB GSTT1(-
)/GSTM1(-) ¢ aTeporeHe3oMm, uTo, 0 MHCHUIO aBTOPOB, SIBIISCT-
€51 BOKHBIM MapKepoM pa3BUTHs aTepockieposa [6]. Pesynbrars
AQHAJIOTMYHBIX UCCIICIOBAaHUM, POBOAUMBIX B TyHMCe, OKa3a-
JI YTO TeNaTOTOKCHYHOCTh, BbI3BAaHHAs KapOaMasuHOM, Obuia
Bollie y nHaUBKHAOB ¢ reHorurnaMu GSTMI(-) umu GSTTI(-)/
GSTMI(-) [3]. IlpoBenennsle uccnenosanust Vipanckoii normy-
JISILUY TIOKA3aJIH CBsI3b MonuMopdHbIX BapuaHToB GST reHos ¢
OCTpOI MUEIONIHOMH JielikeMuel, B 4acTHOCTH Y 12% OGOonbHBIX
BBIsIBIICH J(BOitHON HyneBoii renotunn GSTT1(-)/GSTM1(-) [18].

Hcxons n3 moimydeHHYX HaMH JAHHBIX, MOXHO 3aKJIIOYMTh,
YTO CYLIECTBYET CBSA3b MEXIY HyseBbIMU reHoTHnaMu GSTM1
1 GSTT1 reHoB u 00yCIOBICHHBIM JICKAPCTBAMHU MMOPAKCHUEM
HevyeHH y OOJIbHBIX TyOepKyie30M HUH/MBUIOB IPY3UHCKOIl T0-
MYJISLUH, HOABEPraBIINXCs IPOTUBOTYOEPKYIC3HOMY JICUCHHUIO.

Taxum 00pa3om, HoTy4eHHbIe HAMH PE3yJIBTaThl TO3BOJISIOT Pe-
KOMEH/IOBaTh IPH JICUCHNH [ALMEHTOB aHTUTYOCPKY/IE3HBIMH TIpe-
naparamy IpeaBapUTEIIbHO MPOBOAUTH aHAIN3 MOIMMOphH3Ma
GSTM1 1 GSTT1 reHoB, 1 B CITy4ae BBISIBICHHS HX HyJIEBBIX T€HO-
THUIIOB, IIPOBECTU COOTBETCTBYIOLINE IPEBEHTUBHBIC MEPOIPHATHSL
C LIEJIBIO NTPEIOTBPALLCHYS TOBPEKACHUI ITeUeHH.

HccnenoBanus B JaHHOM HallpaBJICHUH BIIEPBbIC IIPOBEICHBI
B ['py3un.

BaarogapHocts. Pabota BbINOIHEHA B paMKax IPaHTOBCKOTO
npoekta HarponansHoro HayuHoro ¢onza um. lllora Pycrase-
mu - DI-2016-39

JUTEPATYPA

1. Abbas A, Delvinquiere K, Lechevrel M, et al. GSTMI,
GSTT1, GSTP1 and CYP1A1 genetic polymorphisms and sus-
ceptibility to esophageal cancer in a French population: differ-
ent pattern of squamous cell carcinoma and adenocarcinoma //
World J Gastroenterol. 2004;10: 3389-3393.

2. Buchard A, Sanchez JJ, Dalhoff K, Morling N. Multiplex
PCR detection of GSTM1, GSTT1, and GSTP1 Gene variants:
simultaneously detecting GSTM1 and GSTT1 gene copy num-
ber and the allelic status of the GSTP1 Ile105Val genetic variant
//'J Mol Diagn. 2007; 9:612—617.

3. Chbili Ch, Hassine A, Fathallah N, et al. Glutathione S-trans-
ferase M1 and T1 polymorphisms and the risk of mild hepa-
totoxicity induced by carbamazepine in a Tunisian population
study / BMC Neurology 2018; 18-24.

4. Devarbhavi H. Antituberculous drug-induced liver injury:
current perspective // Trop Gastroenterol. 2011; 32(3):167-74.
5. Garte S, Gaspari L, et al. Metabolic gene polymorphism fre-
quencies in control populations // Cancer Epidemiol Biomarkers
prev. 2001; 10:1239-1248.

6. Grubisa I, Otasevic P, Vucinic N, et al. Combined GSTM 1
and GSTT1 null genotypes are strong risk factors for atherogen-
esis in a Serbian population / Genetics and Molecular Biology
2018; 41, 1: 35-40.

7. Gundacker C, Komarnicki G, Jagiello P, et al. Glutathione-
S-transferase polymorphism, metallothionein expression, and
mercury levels among students in Austria / Sci Total Environ.
2007; 385:37-47.

8. Gupta V, Singh M, Amarapurkar D, et al. Association of
GST null genotypes with anti-tuberculosis drug induced hepa-
totoxicity in Western Indian population // Ann Hepatol. 2013;
12(6):959-965.

© GMN

9. Kasthurinaidu S, Ramasamy T, Ayyavoo J, Dave D, Adroja
D. GST M1-T1 null Allele Frequency Patterns in Geographically
Assorted Human Populations: A Phylogenetic Approach // PLoS
One. 2015; 10(4): ¢0118660.

10. Liu L, Li C, Gao J, Li K, et al. Genetic polymorphisms of
glutathione S-transferase and risk of vitiligo in the Chinese pop-
ulation // J Invest Dermatol. 2009; 129:2646-2652.

11. Magno LA, Talbot T, et al. Glutathione S-Transferase variants in
a Brazilian population // Pharmacology 2009; 83:231-236.

12. Nafissi S, Saadat I, Saadat M. Genetics polymorphism of gl-
utation-S-transferaze Z1 in Iranian population // Mol Biol Rep.
2011; 38:3391-3394.

13. Okada R, Ishizu Y, Endo R, et al. Direct and rapid genotyp-
ing of glutathione-S-transferase M1 and T1from human blood
specimens using the SmartAmp2 method // Drug Metab Dispos.
2010; 38, 10:1636- 1639.

14. Park WB, Kim W, Lee KL, et al. Antituberculosis drug-in-
duced liver injury in chronic hepatitis and cirrhosis // J Infect.
2010; 61,4: 323-329.

15. Piacentini S, Polimanti R, Porreca F. GSTT1 and GSTM1
gene polymorphisms in European and African populations //
Mol Biol Rep. 2011; 38:1225-1230.

16. Rafiee L, Saadat I, Saadat M. Glutathione S-transferase
polymorphisms (GSTM1, GSTT1 and GSTO2) in three Iranian
population // Mol Biol Rep, 2010; 37:155-158.

17. Santovito A, Cervella P, et al. Analysis of glutathione S-
transferase M1 and glutathione S-transferase T1 gene polymor-
phisms suggests age-related relationships in a northern Italian
population // Arch Toxicol. 2008; 82:903-907.

18. Sheikhha MH, Kalantar M, Tobal K, John A, Yin L. Gluta-
thione S transferases Null Genotype in Acute Myeloid Leukae-
mia // 1JT 2005; 3:141-151.

19. Unal M, Guven M, et al. Glutathione S transferase M1 and
T1 genetic polymorphisms are related to the risk of primary
open-angle glaucoma: a study in Turkish population // Br J Oph-
thalmol. 2007; 91:527-530.

20. Vettriselvi V, Vijayalakshmi K, Solomon F, et al. Genetic
variation of GSTM1, GSTT1 and GSTP1genes in a South Indian
population // APJCP 2006; 7:325-328.

21. Wang J, Zou L, Huang S, et al. Genetics polymorphism of
glutation-S-transferaze genes GSTM1and GSTT1 and risk coro-
nary heart disease // Mutagenesis 2010; 25:365-369.

22. Watkins P, Desai M, et al. Evaluation of drug-induced serious
hepatotoxicity (eDISH): application of this data organization ap-
proach to phase III clinical trials of rivaroxaban after total hip
or knee replacement surgery // Drug Saf. 2011; 34, 3:243-252.
23. WHO, Global tuberculosis report (Geneva, Switzerland:
World Health Organization) 2014; (accessed on June 29, 2015).

SUMMARY

FREQUENCY OF POLYMORPHIC VARIANTS OF GSTT1
AND GSTM1 GENES IN PATIENTS WITH PULMONARY
TUBERCULOSIS IN GEORGIAN POPULATION

1Jokhadze T., 'Buadze T., 'Gaiozishvili M., *Kiria N.,
'Khujadze 1., 'Lezhava T.

'I. Javakhishvili Thilisi State University; *National Center of Tu-
berculosis and Lung Diseases, Tbilisi, Georgia

A study was made for determining the frequencies of polymor-
phic variants of GST genes - GSTM1 and GSTT1, both among
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healthy individuals of the Georgian population (the Tbilisi popu-
lation, populations of Eastern and Western Georgia), and among
patients with tuberculosis; was also conducted a study on the
relationship of certain genotypes with hepatotoxicity in patients
taking anti Pulmonary Tuberculosis (PT) treatment.

As a result of the analysis, it turned out that the general
population indicator for healthy individuals for GSTT1 and
GSTMI positive variants of GST genes was 82%; for GSTT1
(-) / GSTM1 (+) variant was 13%; The GSTT1 (+) / GSTMI
(-) genotype was observed in 2%; as for the double null geno-
type - GSTT1 (-) / GSTMI1 (-), the total population indicator
was 3%. As for individuals suffering pulmonary tuberculosis, it
turned out that 79% of studied patients revealed positive geno-
types by the studied genes - GSTT1 (+)/GSTM1 (+); 3% have
the GSTT1(-)/GSTM1(+) genotype; the genotype GSTT1(+)/
GSTMI(-) was observed in 6% of investigated individuals, and
the double null genotype - GSTT1 (-) / GSTMI (-) - in 12%,
which significantly exceeds the general population indicator
for healthy individuals. The results of the studies also showed
that there is a relationship between the double null genotypes
of GSTM1 and GSTT1 genes and drug induced liver injury in
patients with pulmonary tuberculosis, in Georgian population.

It has been suggested that it is possible to recommend a pre-
liminary analysis of the polymorphism of GSTM1 and GSTT1
genes in patients with pulmonary tuberculosis, before starting
antituberculotic treatment, for preventive measures in the case
of detection of double null genotypes. It should be noted, that
this study has been conducted in Georgia first time.

Keywords: GST genes, hepatotoxicity, Pulmonary Tubercu-
losis, Polymorphism.

PE3IOME

YACTOTA IMOJIUMOP®HBIX BAPUAHTOB GSTT1 U
GSTM1 I'EHOB Y TAIIUEHTOB C TYBEPKVYJIE30M
JIEFKHUX B I'PY3UHCKOM HOMYJISILANA

Txoxanse T.A., 'byanze T.)K., 'Tanozuumsuian M.H.,
ZKupua H.A., Xymxkanze U.I., Ulexxasa T.A.

"Tounucckuil 2ocyoapemeennviti ynusepcumem um. M. Jica-
saxuweunu,; *Hayuonansuviii yenmp mybepkynesa u 6onesneil
sneexux, Tounucu, I'pysus

IIpoBeneHo Kcciaea0BaHUE YACTOT MOIUMOPQHBIX BApHAHTOB
GST renoB - GSTMI1 u GSTT1 kak cpenu 310pOBBIX MHIUBU-
0B rpy3uHckoil nonymsiuuu (TOwmucckas momysiius, MoImy-
nsauun Bocrounoit u 3anannoit ['py3un), Tak 1 cpeau OOJIbHBIX
TyOepKyIIe30M; IPOBEICHO TAKXKE M3ydYEeHHE CBSI3H OIpPE/IeIICH-
HBIX TCHOTHIIOB C I'€NaTOTOKCHYHOCTBIO y MAMEHTOB, IPHHU-
MAOLIUX IPOTUBOTYOEPKYIC3HOE JICUCHHUE.

B pe3synbrare npoBeneHHOro aHajaM3a 0Ka3alaoch, YTO 0OIIe-
HOMYJISALMOHHBIN TO0Ka3aTeNlb AJsl 3J0POBBIX HHIMBUIOB IO
GSTT! u GSTMI nonoxurensHelM BapuaHTaM reHoB GST
cocraBui 82%; no GSTT1(-)/GSTM1 (+) Bapuanty — 13%; o
Bapuanty GSTT1(+) /GSTM1 (-)y 2%; uTo Kacaercs ABOWHOIO
nyaesoro Bapuanta GSTTI1(-) /GSTMI1(-), oOuienomymsinoH-
HBIH oKa3aresb coctaBui 3%. Uto kacaeTcst 00JIbHBIX TYOepKy-
JIE30M MHMBUJIOB OKa3aJI0Ch, 4TO Yy 79% H3yueHHBIX HAMU Haly-
€HTOB BBISBIJINCH MOJIOYKUTEIIBHBIE TEHOTHIIBI H3y4aeMbIX [€HOB
- GSTT1(+)/GSTM1(+); y 3% - renorunn GSTT1(-)/GSTMI1(+);
resotunt GSTT1(+)/GSTMI1(-) y 6%, a 1BoiiHO# HyneBoi Bapu-
aut - GSTT1(-)/GSTMI1(-) y 12%, 4T0 3HAYUTEIHHO MPEBBIIIACT
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OOLIENOMYIIALMOHHBIN OKa3aTelb IS 300POBBIX MHIMBUIOB. Pe-
3YyJIbTaThbl I/ICCJ'leZ[OBaHl/Iﬁ TAKXKC I10Ka3aJiv, 4TO CYLIECTBYET CBA3b
mexay HyneBbiMu reHotrniamu GSTM1 u GSTTI renos u, o0y-
CIIOBJICHHOM JIEKapCTBaMH MOPaKSHHsI TIeYSHH Y OOJBHBIX TyOep-
KYJIE30M UHAMBUI0B l"py3PIHCKOﬁ TOITYJISALUH.

BbICcKa3aHO MNPEAIONOKEHHE O BO3MOXKHOCTH PEKOMEH/1a-
LMY TIPE/IBAPUTEIIHLHOIO MPOBEJCHUs aHAIU3a moauMopduima
GSTM1 u GSTTI1 reHoB y OOJBHBIX TYOEpKYJI€30M sl PO-
BE/ICHUS NIPEBEHTUBHBIX MEPOIIPUATHI B Cilydae 0OHapyKEHUs
UX HYJIEBbIX '€HOTHUIIOB. Cne)lyeT OTMETUTH, YTO MCCIICAOBAHUA
B JIAHHOM HampasiieHuH B [ py3un paHee He POBOAMIUCE.

“gboydy

GSTT1 s GSTMI ggb6gd0l 3marodm@gygeo  gos@osb-

H900L LobBomyg Jos@dmyamo 3m3gmsiools goan@Bgol -
390 390mboo ssgeEgdYe 353096 9ddo

ln.xxmbsdg, 'o.895dg, '8.200mbodgoao, 26.JoM0s, lo. by sdy,
'o.qgg030

o.xvogobodgoaols bob. mdogolol Lobgedfogem bo-

300b0B IO *HadgAggmmbobs ©> gomdgol bbygerg-
dsms ghHmgbgmo (396 @0, mdogobo, bsJsMmggenm

boBo@gdyemos GST 96960l GSTMI s GSTTI1 3m-
@0dmORYmo  goM0obGgdol LobTdomol 3ganggs  Jood-
00 303300l Amam®G xobdtmga, oly Gydg-
390mbom  ©ssgegdyge 0bpogowgddo. Igbfsgeomos
35339900 396mE03900L  3ogdoMo 3530963 goTo  Sb-
H0O IO ggmbYBo 3G 3oMmo@gdom  gob3o®mdgdygan
39353 mBMJLogy@mdolmsb.

BoBo®gdygemo  sbognobol gogase o®dmbbos, @™
bmao 3m3gmsioygmds dohggbgogads xobd@mmgemo ob-
©030090d0 GSTMI s GSTTI pospgdomo gotosb@gdo-
Lomgol dgoyobs 82%; GSTTI(-)/GSTMI(+) go®osb@o-
bomgol - 13%; GSTTI(+)/GSTMI(-) go@osb@olbomgols
- 2%; m®@dsp0 byamgobo go®osbBgdol - GSTTI(-)/
GSTMI(-) 3s@domgdgemms Lobdodyg 3o 3%-b gBmewog-
dms. M3 Jggbgods Bdgdgnembom ©osgogdgmgdl,
>@dmbbes,mmd hggbl dogd gsdmygen ggeo 35:3096@ 900l
79%-1  aodm9ygmobos ogdomo g9bm@odgdo  Yglsob-
Jogano a9bgdol dobgogoom - GSTTI(+)/GSTMI(+); 3%-L
- GSTTI(-)/GSTMI(+) pgbm@odo; GSTTI(+)/GSTMI(-)
35M056@0  ogodloms  godmggaggeo  0bwogowgdols
6%-30; GST 296900l m@dogo byemgsbo go@osb@o -
GSTTI(-) /GSTMI(-) go o@0bodbs obpogowms 12%- 3o,
@G53 3609369 mgboe smgds@gdbmws xobdMmgeo obwo-
300930l bmgs3m3gmezog® dshggbgdgml. sganggol
V9093903s  ohggbs, 53M9:39, MM sAOLYOIMdL 353300
GSTMI s GSTTI ggbgdols byenmgsb go@mosb@gols wo
Jooomgeo  3m3gamsiool  Bydgtggmmbon  ssgswy-
b0 0bogogddo  sbBoBdgd3gommby@o  Lod -
boen(sdemm  30935M5Bgo0m  2ob3oMmmdgdye  mgodanols
©5b05bgdgdl dm@olb.

353w Jdgeos dnlbobmgds GSTMI ws GSTTI ggbgdols
30g0dm®g0bdol  Fobolifo®o  sbogrobol  Ho@omgools
930896000 9d5bmob ©s353doMgoom 353096 ms Sb@o-
B0 39mbydo I3gabogmmdol ©sfygdsdwy, Go3 od
396900l byganmgsbo goMosbHgdols aodmgangbols dgdmb-
393570 Jgbsdamgdganls aobeol 3M9396¢ 90 mmbolidog-
3900l 3o@oMgdsl. 33ergggd0 s@bodbymo dods@m e g-
d0m Lado@mggermTo JoMggems® Bo@odws.



GEORGIAN MEDICAL NEWS
No 11 (296) 2019

HISTOMORPHOMETRIC EVALUATION OF BONE REPAIR
AFTER CARBON/CARBON COMPOSITE IMPLANTATION IN LUMBAR VERTEBRAE IN RATS
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Carbon is one of the materials used since the 1980s in ortho-
pedics and traumatology for endoprosthesis, osteosynthesis, as a
plastic material [2,19]. Its advantages over metals include high
durability, elasticity, biocompatibility and non-toxicity [3,16].
There is a reported use of gas-deposited pyrocarbon in ortho-
pedics for endoprosthesis of hand [3] and wrist [22], and more
recently, of humerus heads [12], as interbody implants [15,27].

Spine surgery requires regular rethinking of approaches to se-
lect materials for reconstructive and regenerative interventions.
The development of the latest technologies makes it possible to
solve this problem. In the case of vertebrectomy of thoracolum-
bar spine titanium implants are mainly used [21]. However, in
the case of postoperative CT or MRI examination of the spine
after a metallic construction is installed, the effect of increas-
ing the hard radiation or blurring of the image is observed on
the CT scan, and on the MRI shows the magnetic susceptibility
artifact [24]. Ernstberger T. et al. compared the number of arti-
facts occurring on MRI scans of intervertebral spacers for ante-
rior spine fusion made of different materials (titanium, cobalt-
chromium and carbon) and found that the smallest amount was
determined after using a carbon implant and the largest amount
was determined after titanium implantation [11]. These effects
prevent determination of the condition of the area of surgical
intervention, which is critical in the treatment of patients with
tumor and metastatic spine injuries — the most difficult group for
diagnostics and treatment. It’s particularly important for such
patients to control the dynamics after combined treatment, in-
cluding surgery, to detect possible recurrence. The presence of
metal implants can make it difficult to obtain high-quality results
from radiation testing and MRI. In particular, it is difficult to
determine the condition of the components of the vertebral mo-
tor segments around the implant and in the spinal canal in the
case of installing a transpedicular structure that fixes the higher
and lower vertebra beyond the lesion, and the interbody implant
replaces the affected vertebra.

Taking into account all the mentioned above it is necessary
that implants, in addition to strength and biocompatibility, do
not create artifacts in MRI and CT scans. Pyrocarbon-based
materials (pyrolytic carbon, pyrocarbon, Pyrolytic carbon) can
be used to manufacture such implants. The use of flexible py-
rolytic graphite (PG) composite foam during MRI examination
of the cervical spine has been found to reduce the number of
artifacts from 16% to 2% by improving the uniformity of the
BO field by eliminating noise created by adipose tissue [20]. It
is likely that the use of pyrocarbon implants may also improve
the quality of postoperative MRI examination in patients with
tumor resection, given that with age the amount of fat in bone
tissue increases due to the replacement of red bone marrow by
yellow one. Carbon-fiber cage is known to be used successfully
in corpectomy in thoracolumbar spine, and one of the benefits of
using it is full transparency for X-ray in the condition of further
monitoring of the fusion zone in these patients [15].

Another unresolved problem of interbody implants usage in
corpectomy is their subsidence over time into adjacent vertebral
bodies. Patients with anterior cervical corpectomy (n=75) were

© GMN

found to have a significantly lower carbon-fiber cage subsid-
ence level than titanium mesh cages and titanium expandable
cages (0.7 mm vs. 2.9 mm, average) [27]. The results of a clini-
cal follow-up of 102 patients over 3.5 years have recently been
published, demonstrating the safety of using carbon-fiber cage
implants in anterior cervical corpectomy with a subsidence level
greater than 3 mm only in 9 patients [6].

One of the characteristics of pyrocarbon is the ability to ab-
sorb phospholipids (molecules that synthesize synoviocytes of
the articular capsule) and on its surface to form a film that pre-
vents the material wear [3]. In addition, its elastic modulus is
similar to compact bone, which is results in its successful use
as a material for endoprosthetic leg [14]. However, information
on the osseointegration and osteoinductive properties of pyro-
carbon is controversial and obtained under experimental condi-
tions. In particular, in a rabbit study using pyrocarbon implants
installed in the distal femur, after 12 weeks their osseointegra-
tion was worse compared to titanium implants as a result of his-
tomorphometric and radiographic analyzes [8]. S. L. Salkeld and
co-authors compared Co-Cr and pyrocarbon implants in focal
osteochondral defects in medial femoral condyle Beagle dogs
and found no difference in osseointegration rates at 12, 24, and
52 weeks [23]. In a study of the regeneration of the distal femur
of rats with implanted carbon material, the formation of spongy
bone was observed in 16 weeks after implantation [25]. There-
fore, osseointegration of pyrocarbon implants is an unknown is-
sue and needs to be studied.

The aim is to study the characteristics of bone regeneration
under the conditions of implantation of carbon/carbon compos-
ite material with and without pyrocarbon coating in the vertebral
bodies of rat.

Material and methods. The study used carbon-carbon
composite material (¢c/c composite) with and without pyro-
carbon coating. C/c composite was created in the National
Science Center “Kharkiv Institute of Physics and Technol-
ogy” (NSC KIPT). The peculiarity of such material is the
use of viscose carbon fibers to create a reinforcing frame and
original thermal gradient gas-phase methods for sealing the
reinforcing frame with pyrocarbon. Thus, the material is a
composite in which the pyrocarbon matrix is further strength-
ened with carbon fibers. The obtained c/c composite has a
high intrinsic purity [18], tensile and flexural strength at 120-
240 MPa and an elastic modulus at 16-20 GPa. Internal open
(transport) porosity is 4-12%, which will facilitate the diffu-
sion of biological fluids at the implant site.

The surface of c/c composite sample was further deposited
with a pyrocarbon layer using gas-phase methods at 900-1000°C
by pyrolysis of natural gas (methane content ~ 90%) thus c/c
composite & pyrocarbon coating (c¢/c composite & PC) was ob-
tained. Such a surface layer, if not further machined, has a sil-
ver color, high roughness and a reduced “marking” inherent to
the surfaces of conventional ¢/c composite after machining. In-
creased microroughness has been found to support osseointegra-
tion of implants, particularly when used for spinal fusion [13].

C/c composite & PC, taking into account the similarity of the
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coating and the matrix of the base material, should retain all the
benefits of the c/c composite implants, including, above all, high
biocompatibility.

The study was performed on 18 white mature laboratory male
rats (6-7 months old, 250-350 g weight) of the population of the
experimental-biological clinic of the State Institution “Sytenko In-
stitute of Spine and Joint Pathology National Academy of Medical
Science of Ukraine” in compliance with the rules of the European
Convention for the Protection of Vertebrate Animals, which are
used for experimental and other scientific purposes and the Law of
Ukraine on the Protection of Animals from Cruelty [7, 26]. Experi-
ments on animals were approved by the Committee on Bioethics
at the SI «Sytenko Institute of Spine and Joint Pathology NAMS”
(protocol Ne 164 from 04/18/2017). Rats were randomly divided
into two groups (9 animals each) for surgery to implant carbon/car-
bon composite with and without coating.

The rats were fixed in the supine position, hair was cut, and
the operating field treated with Betadine® antiseptic. Under
general anesthesia (ketamine (50 mg/kg, intramuscularly), a lin-
ear incision was made along the median line of the abdomen in
the projection of the lumbar spine. From the anterior access the
lumbar motor segment (L -L ) was carefully opened. A hole
defect was created in the body of the L, vertebra using tooth
boron (2 mm diameter). This stipulated the size of the implant —
diameter 2 mm, depth 2 mm. The c¢/c composite implant or c/c
composite & PC implant were placed in the defect of vertebra
using a press-fit technique. After the wound was treated with a
dry antibiotic and sewn in layers.

Euthanasia of rats was performed after 15, 30 and 90 days (5
animals in each group) after surgery by administering a lethal dose
of anesthetic (sodium thiopental, 90 mg/kg intramuscularly).

After the rats were sacrificed lumbar motor segment (L -L )
with implant was extracted, fixed in a solution of 10% forma-
lin, decalcified in a 10% solution of formic acid. After decalci-
fication, the implant was carefully removed with a preparatory
needle from L, vertebra, which later was dehydrated in alcohols
of increasing concentration and a mixture of paraffin and xylene
(1:1), poured into paraffin.

Axial histologic sections of L -L lumbar segments were
prepared on the Reichert microtome (Austria), stained with he-
matoxylin and eosin and by Van Gieson. The cell structure and
extracellular substance structure were analyzed by Olympus
BX63 microscope (Japan) and photographed using Olympus
DP73 camera.

At the site of implantation of carbon implants on axial histo-
logical sections (3 from each animal), the percentage of newly
formed tissue (bone tissue, connective tissue) contact with the
implant was evaluated using CellSens Dimension 1.8.1 software
(Olympus, 2013) for the Olympus BX-63 microscope (2%).

The data are presented as mean + standard deviation (SD).
One-way ANOVA analysis was used to detect the effect of post-
implantation time (15, 30, and 90 days) on osseointegration of
carbon materials in the ¢/c composite group and in the c¢/c com-
posite & PC group. Student’s t-test (unpaired t-test) was used
to evaluate the quality of osseointegration of different carbon
materials (coated and uncoated) after 15, 30, and 90 days.

Results and their dicsussion. All test rats showed a decrease
in appetite and motor activity during the first two days after sur-
gery. On the 3™ day there was an increase in physical activity
and appetite recovery. Primary wound healing was recorded in
all rats at the 3-4" day. Starting with the 4-5" day after implan-
tation and throughout the observation, the animals have com-
pletely restored their life.
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Histological analysis. 15 days after implantation. In the
course of histological examination, the location of the defect
in the vertebral body of both study groups was determined by
the presence of a cavity formed after implant extraction. The
formation of a mature granulation tissue with a significant cell
density of fibroblastic and osteoblastic differons with large ba-
sophilic nuclei and advanced cytoplasm, which indicates the
biosynthesis of protein, was determined along the perimeter of
the implantation area from the bone tissue of the vertebral body.
Single macrophages and carbon fragments were observed in the
granulation tissue layer without signs of inflammatory reaction
around them (Fig. 1a, b).

The newly formed bone tissue in the form of fine-meshed
coarse fibrous trabeculae was found in a larger area of the pe-
rimeter of the implant separated from it by a layer of fibrore-
ticular tissue, but in some areas was located directly on the sur-
face of the carbon material. The newly formed bone trabeculae
contained an increased number of brightly colored osteocytes,
and functionally active osteoblasts were located on their outer
surface, indicating the course of reparative osteogenesis. The
newly formed bone tissue was closely layered on the native
bone, forming a close contact. The inter-trabecular spaces of the
newly formed trabecular bone contained a fibrous connective
tissue with thin-walled single vessels.

According to the results of histomorphometric analysis, the con-
tent of bone tissue along the perimeter of the c¢/c composite & PC
implant was not significantly different from the indicators in the c/c
composite group for this period of observation (Table).

In the native cortical bone and bone trabeculae near the im-
plantation site destructive changes were observed in the form
of micro cracks and bone fragments resulting from traumatic
damage during the formation of the defect for the implant. At
the distance from the implantation area, the bone structure of
the vertebral body was normal. The periost was expanded on the
implant adjacent areas due to the formation of osteogenic and
fibrotic layers.

30 days after implantation. Histologically the formation of
two types of tissues was revealed around the implantation site
and the c/c composite and the c/c composite & PC. They were
woven bone and connective tissue of varying maturity (Fig. lc,
d). Young bone tissue was characterized by an increased density
of osteocytes and osteoblasts on the surface of the bone trabecu-
lae. In the connective tissue and in the inter-trabecular spaces
near the implantation site, micro particles of carbon material
were observed whose size was larger when using c¢/c composite.

Based on histomorphometric analysis, it was determined that
the relative bone content around c¢/c composite decreased 1.3
times (p<0.01) compared to 15 days of observation and was sta-
tistically significantly less 1.4 times (p<0.001) than in the c/c
composite & PC group (Table).

90 days after implantation. During histological examination
of the area of the defect after implantation of ¢/c composite and
c/c composite & PC significant differences were not observed.
Around the implanted carbon material, the formation of a layer
of lamellar bone tissue with newly formed bone trabeculae that
closely contacted the implant and cortical bone of the vertebral
body was noted. It was characterized by high density of osteo-
cytes; vascular canals, basophilia, and the divergence of cemen-
tation lines were formed on some trabeculae which can be ex-
plained by the reorganization of the regenerate near the implant
material. Between the implantation area and the newly formed
trabeculae, layers of connective tissue were found in which car-
bon material particles were located in some places (as in the pre-
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Fig. 1. Histological analysis of osseointegration of two type of carbon materials: carbon/carbon composite without coating
(a, ¢, e) and carbon/carbon composite with coating (b, d, f) at 15" (a, b), 30" (c, d) and 90" (e, f) days after implantation in L,
vertebral body of rats. BT-bone tissue, GT-granulation tissue, arrow—carbon material fragments. Hematoxylin and eosin staining
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Table. The relative content of tissues (%) in contact with implanted carbon material

in the rats’vertebral body L, at 15, 30 and 90 days after implantation

Terms Bone tissue contact (SD) Soft tissue contact (SD) | unpaired t-test* | one-way ANOVA**
Carbon/carbon composite
15 days (n = 3) 64,14 + 7.44 36,86 + 7.45 - p<0.01
30 days (n=3) 48,98 £10.54 51,02 +£10.54 - ns
90 days (n=3) 50,70 + 14.20 49,30 + 14.20 - ns
Carbon/carbon composite & pyrocarbon coated
15 days (n=3) 67,14 +£8.71 32,86 +8.71 ns ns
30 days (n=3) 70,08 + 5.69 29,92 +5.69 p<0.001 ns
90 days (n = 3) 71,71 £6.04 28,29 +6.04 p<0.001 ns

Difference between mean values in groups carbon/carbon composite and carbon/carbon composite & pyrocarbon coated.:
*compare same study periods using the different material type (unpaired t-test),
**compare different study periods when using the same material type (one-way ANOVA).
Statistical significance provided p <0.05. SD — standard deviation
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vious observation period without signs of inflammation). In some
places, carbon contacted directly with the bone marrow of adjacent
inter-trabecular spaces, indicating its compatibility with the bone.
Carbon micro fragments were also detected in the inter-trabecular
spaces of the newly formed bone tissue (Fig. 1 e, f).

According to the histomorphometric study the groups differed
significantly: the relative bone content at the border with the im-
plant was 1.4 times higher (p<0.001) when using the c/c com-
posite & PC than when using the c/c composite implant (Table).

Native bone tissue, at a distance from the defect, was in ac-
cordance with the norm.

Carbon material was considered promising for use in orthopedics
and traumatology due to the ability to regulate mechanical prop-
erties as early as in the 1980s and 1990s [5]. Experimental stud-
ies have proved its biocompatibility and safety [19]. The growth
of osteoblasts on nanosized carbon fibers has been shown in cell
culture [10]. It was established that the introduction of ¢/c com-
posite specimens into a hole defect in the distal metaphysis of the
femur of rats does not disturb the course of bone regeneration in the
peripheral departments of the defect [9,19]. In clinical practice, car-
bon implants are used in areas with high friction (phalangeal joints,
shoulder joints) [3,12,22] and for the formation of spinal fusion at
various levels after corpectomy (interbody implants) [15,27]. The
use of carbon materials in the case of spinal reconstruction in cancer
patients is promising, since carbon will not create artifacts on MRI
and CT imaging [15,20], which is critical for postoperative moni-
toring of such patients.

Despite the long period of development and study of the be-
havior of carbon materials under bone implantation, the data
regarding their osseointegration are controversial. In particular,
osseointegration was worse in comparison with titanium im-
plants in the rabbit experiment [8], and did not differ in com-
parison with Co-Cr implants in the Beagle dogs’ study for the
same study period (12 weeks) [23]. However, the evaluation of
osseointegration is a necessary step in the development of plas-
tic materials for use in skeletal reconstruction, since it is this
index that determines the stability of the implant fixation and de-
pends on the speed of bone formation and reorganization around
it [1,17]. That is, this issue needs further study, especially in the
context of materials modification, including carbon.

The results of morphological study of vertebral bodies of the
lumbar spine of rats after implantation of two types of carbon ma-
terials — carbon/carbon composite and carbon/carbon composite
coated pyrocarbon are presented. We identified the same direc-
tion of bone regeneration around both types of carbon materials.
In the case of using c/c composite & PC 90 days after its instal-
lation, direct contact with the lamellar bone (osseointegration) on
71.71+1.56% of the surface was determined. This indicator was
1.4 times greater (p<0.001) than in the case of using c/c composite,
where the relative length of bone contact was 50.70+3.67%. Some
researchers cite significantly lower figures — 20.8+6.3% for 84 days
from the date of carbon implant implantation in focal osteochondral
defects in the medial femoral condyle Beagle dogs [23] due to the
location of the implant and its possible instability, as well as the
lower rate of tissue regeneration in dogs compared to rats. In the
experiment [4] on rabbits using c¢/c composite coated with pyro-
carbon implanted in the upper jaw, faster spongy bone formation
was observed at 15 days and fully matured bone tissue at 84 days
compared to ¢/c composites.

The migration of carbon particles was observed in small areas
in histological analysis without signs of inflammatory reaction
around them, which confirms the biocompatibility of the studied
carbon materials. Earlier in the case of implantation of ¢/c com-
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posite into the subcutaneous adipose tissue of rats, no carbon
microparticles were detected after 3 and 12 months in the inter-
nal organs (liver, kidneys, lungs) [19], which is also a confirma-
tion of its biocompatibility. The direct contact of the material
with the bone and bone marrow of the inter-trabecular spaces
reflects its biocompatibility with these tissues and its ability to
osseointegration [1].

Conclusion. The investigated carbon/carbon composite & py-
rocarbon coated implants and carbon/carbon composite without
coated are characterized by biocompatibility, do not disturb the
course of bone regeneration, do not cause inflammatory process-
es and productive reactions. Osseointegration qualities are better
in carbon/carbon composite & pyrocarbon coated.
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SUMMARY

HISTOMORPHOMETRIC EVALUATION OF BONE
REPAIR AFTER CARBON/CARBON COMPOSITE IM-
PLANTATION IN LUMBAR VERTEBRAE IN RATS
Popov A., 'Ashukina N., '"Maltseva V., 2Gurin L., 'Ivanov G.
ISytenko Institute of Spine and Joint Pathology National Acad-
emy of Medical Sciences of Ukraine, Kharkiv; *National Science

Center “Kharkiv Institute of Physics and Technology”, Ukraine

The aim is to study the characteristics of bone regeneration
under the conditions of implantation of carbon/carbon compos-
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ite material with and without pyrocarbon coating in the vertebral
bodies of rat.

C/c composite (n=9) or ¢/c composite & PC (n=9) were im-
planted into hole defects in the L, vertebral bodies of white
laboratory male rats (6-7 months, weight 250-350 g). The
material was made in the form of a cylinder (diameter 2 mm,
height 2 mm). Histological and histomorphometric study
were performed at 15, 30 and 90 days after implantation.

After 15 days, bone and granulation tissues were found in
the ratio of % along the perimeter of both materials. After 30
days, fibroreticular bone tissue and connective tissue of vary-
ing degrees of maturity formed around the implants. The rela-
tive content of new formed bone tissue near the ¢/c composite
after 30 and 90 days was 1.4 times lower (p<0.001) compared
with the c¢/c composite and PC group.

The studied materials are biocompatible, do not interfere
with bone regeneration, and do not cause inflammatory reac-
tions. Osseointegration qualities are higher for the c¢/c com-
posite & pyrocarbon coated.

Keywords: carbon-carbon composite, pyrolytic carbon, lum-
bar spine, rats, osseointegration.
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HUKA KPbIC
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nayk Yxpaunory, Xaporos, *Hayuonanonoiti Hayunviti yenmp
«Xapvrosckuil ¢huzuxo-mexnuueckuil uncmuniymy, Ykpauna

Lenp ucciaeqoBaHus - ONPENENIUTh OCOOCHHOCTH pereHe-
panyu KOCTHU IOCJIE UMILIAHTAMU B TE€JIa ITO3BOHKOB KPBIC
YIJIEPOJI-YIIIEPOJHOTO KOMIIO3UTHOTO MaTepHasa ¢ HOKPBITH-
€M MHUPOYIIEPOaOM U 6e3 Hero.

B nedextel Ten L mo3Bonkos 9 Oenbix J1abOpaTOpPHBIX
Kpbic-caMLOB (6-7 mec., Bec 250-350 r) uMMIaHTHPOBAIU
yIJIepOI-yIIIepOAHbIH KOMIIO3UTHBIA MaTtepuan (YYKM) u
YVYKM c¢ nokpeiTueM nupoyrieponoM (n=9). Matepuan us-
TOTOBJICH B BUJE LIIMHIpA (IUaMETp 2 MM, BBICOTA 2 MM).
Cnycta 15, 30 u 90 cyTok mocie MUMIIJIaHTalMKM NPOBEACHO
TUCTOJNIOTUYECKOE M TUCTOMOP(OMETpPHUYECKOE HCCIIeI0Ba-
HU.

Crnycts 15 cyTok mo nepumerpy 000ux MarepuaioB oOHa-
PY>KE€HbI KOCTHasA U I'paHyJIAIIMOHHAsA TKAHU B COOTHOLICHUU
Y. Ciycerst 30 CyTOK BOKpPYT MMILIAHTAaTOB C(OPMHUPOBAIACh
FPYGOBOHOKHHCTHH KOCTHas TKaHb U COCIAMHHUTCIIbHAA TKAaHb
pa3IMYHON cTeneHu 3pesiocTi. OTHOCUTENILHOE COACPIKAHNE
kocTHOM TKaHu BONMM3H YYKM cnycers 30 u 90 cyTok ObLio
B 1,4 pa3a menbue (p<0,001) B cpaBuenuu ¢ YYKM c no-
KPBITHEM.

B pesynbrare MpOBEICHHOTO HCCIIEAOBAaHHS yCTAHBJICHO,
YTO HUCIOJIb3YEMBIC MaTEpHabl SABJIAIOTCA OHMOCOBMECTUMBI-
MH, HE HapyLIaloT MPOLECC PereHepalun KOCTH, He BbI3bIBa-
FOT BOCHTAJIMTEIIbHBIX peaKL[PIfI. OCTeOI/lHTeraLII/lOHHbIe Kaye-
cTBa oka3anuch Belie y YYKM ¢ HOKphITHEM.
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INTERNAL STRUCTURE OF THE LYMPHOID NODULES
OF THE PEYER’S PATCHES OF SMALL INTESTINE IN ALBINO RATS

Hryn V.

Ukrainian Medical Stomatological Academy, Department of Human Anatomy, Poltava, Ukraine

An individual Peyer’s patch, regardless of its localization,
shape and size, is a group combination of several homogeneous
lymphoid formations, currently called as nodules (although their
former name, follicles, is sometimes found in the literature).
Consequently, the study of Peyer’s patches can be reduced to
the analysis of the microscopic structure of a single lymphoid
nodule.

It has long been considered that a lymphoid nodule of Peyer’s
patches is a locally concentrated mass of immunocompetent
cells functionally associated with a single-layered intestinal
epithelium (follicle-associated epithelium) [4,12,19], consisting
of the base (embedded into the submucous layer of the small
intestine wall), the mantle, in the middle of which a germinal
(reactive) core is located, and the apical part or dome (its top is
covered with intestinal epithelium). At the same time, separate
T- and B-dependent zones are distinguished [3,8,14,17,20,21].
The first of them occupies its marginal, i.e., peripheral, position
in the nodule, while the second one directly adjoins the germinal
core. Consequently, in the Peyer’s patch, all its nodules (with
the exception of those ones located on its periphery) border each
other with their T-zones. Moreover, along these zones, within
the Peyer’s patch, the lymphoid nodules are embordered by the
intestinal villi of various shapes, between which (at their base)
intestinal crypts (glands of Lieberkiihn) are opened with their
orifices [2,7,13]. Obviously, the major depth of the lymphoid
nodules may seem like a simple accumulation of lymphoid tis-
sue, devoid of signs of any structural architecture. In fact, a care-
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ful examination of microimages, provided by many authors in
their publications, reveals that the depth of the lymphoid nod-
ules is a complex honeycombed network woven from sinuous
fine stripes of lymphoid tissue. However, in the literature this
structural feature is not given any significance, which prompted
a study to clarify this issue.

Purpose - the paper is aimed at the study of the internal struc-
ture of the lymphoid nodules of the Peyer’s patches of albino
rats” small intestine.

Material and methods. 30 mature albino male rats weighted
200,0+20,0 g were involved into the study. Before the experi-
ment, all animals were kept in standard conditions of the ex-
perimental biological clinic (vivarium) at the Ukrainian Medical
Stomatological Academy in compliance with the regulations on
keeping experimental animals, adopted by the European Parlia-
ment and Council Directive (2010/63 / EU), the Order of the
Ministry of Education and Science, Youth and Sports of Ukraine
as of 01.03.2012, No. 249 “On approval of the procedure for
conducting tests, experiments on animals by research institu-
tions” and “General ethical principles of experiments on ani-
mals”, adopted by the V National Congress on Bioethics (Kiev,
2013), (Minutes No. 155 as of 26.04.2017 of meeting the Com-
mission on Biomedical Ethics at Ukrainian Medical Stomato-
logical Academy) [10,11,15].

After vivisection, which was carried out by an overdose of
thiopental anesthesia (75 mg/kg of animal body weight intra-
muscularly in the upper third of the thigh of the hind paw) [1]
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in compliance with the requirements for dissection of the ab-
dominal cavity, the entire complex of the gastrointestinal tract
was removed, which was fixed in 10% formalin solution for two
days. Subsequently, short sections of the small intestine, con-
taining Peyer’s patches, were selectively excised. Finding the
latter was not difficult due to their clear visualization on the ex-
ternal (non-mesenteric) surface of the small intestine in the form
of whitish spots.

The specimens, after washing from formalin and dehydration
in alcohol of increasing concentration, were embedded into par-
affin blocks, from which serial sections of 4 um thick (Microm
HM 325) were obtained with subsequent staining with hematox-
ylin-eosin and Van Gieson. Their study and documentation was
carried out using the “Konus” light microscope equipped with
the Sigeta DCM-900 9.0MP digital microphoto attachment and
the Biorex 3 program (serial number 5604) adapted for these
studies. The morphometric characteristics of the tissue struc-
tures of the corresponding specimens were obtained using a sys-
tem of visual analysis of histological specimens, as well as using
the Sigeta X1 mm/100 Div.x0.01mm stage micrometer, the scale
of which (equal to 1 mm, where a small step corresponds to 10
um) was applied to the corresponding microimage obtained in
the same magnification.

Fig. 1 (4, B). Apical part of the lymphoid nodule of the Pey-
er’s patch of the small intestine. Paraffin section; H&E stain. A
— Lens: 40 xmagnification (one step of the scale is equal 10 um),
B — Lens: 100*magnification. 1 — lymphoid elements; 2 — lym-
phoepithelial columns and 3 — intercellular fissures, separating
them; 4 — dendritic cells

Results and their discussion. The findings of the study have
shown that the lymphoid nodules of Peyer’s patches of the small
intestine of albino rats are not a simple massive aggregation of
lymphocytic elements. In any plane of section, histological sec-
tions clearly revealed, that the lymphoid tissue was distributed
in the form of twisted strands, aligned mainly from the apical
part of the dome of the lymphoid nodule to its base, adjacent to
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the muscular tunic of the small intestine. For better understand-
ing the basic principle of the lymphoid strands’ architecture, it
is necessary to refer to one of the forms of organization of the
follicle-associated (dome) epithelium that was identified during
the study, which was described in the previous publication. On
histological sections it had a columnar pattern of organization.
Notably, in its description attention was drawn to the fact that
these lymphoepithelial columns were separated by relatively
wide intercellular fissures, which were closed by tight contacts
from the apical surface of enterocytes, whereas in the basal part
they were linked with clear gaps separating the sinuous strands
of lymphoid tissue (Fig. 1 A, B).

The clear gaps are interstitial fissures, filled with an amor-
phous substance, which is a colloidal fluid. Throughout the en-
tire thickness of the lymphoid nodules, these interstitial fissures
form a dense, looped network. At the same time, as they ap-
proach the base of the nodule, they expand, and in some cas-
es take the form of extensive cisterns, the longitudinal axis of
which are oriented at right angles to the muscular tunic of the
small intestine. It is in their looped coverage, in the form of fine
strands of various shapes, that aggregations of lymphocytic ele-
ments are located (Fig. 2). Notably, they are interrelated with the
layers of loose fine-fibrous connective tissue, which has an eo-
sinophilic color, against which lymphocytic elements are clearly

I

Fig. 2. Basal part of the lymphoid nodule of the Peyer s patch of
the small intestine. Paraffin section;, H&E stain; Lens: 40 xmagni-
fication. The smallest step of the scale is equal 10 um. 1 — lympho-
cytic strands and 2 — interstitial layers, separating them

Obviously, all this is clearly not sufficient to understand the
constructive principle of the microscopic organization of lym-
phoid nodules. Clarification of the nature of their looped in-
terstitial network is required with regard of the fundamental
principles of microangiology, as well as publications on the
organization of lymphatic vessels in Peyer’s patches [6,9,16].
Thus, microangiology shows that the interstitial space, consist-
ing of separate compartments of amorphous substance of loose
connective tissue, is considered as a mediating medium between
the blood and the working cells of the organ. At the same time, it
is drained by blindly originating lymph capillaries, through the
endothelial wall of which the filtering process of the interstitial
fluid is carried out together with the antigenic substances con-
tained in it, which ultimately flow through the afferent lymphatic
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Fig. 3. Basal part of the small intestine at the Peyer's patch. Paraffin section, Van Gieson stain; Lens: 40>xmagnification.
One step of the scale is equal 10 um. 1 — serous membrane; 2 — muscular tunic;
3 — lymphatic sinuses of the submucous layer; 4 — muscle plate of the mucous membrane

vessels into the regional lymph nodes. Naturally, such general
principle of the conversion of interstitial fluid to lymph also
occurs in Peyer’s patches of the small intestine [9,18]. More-
over, some guidelines on the lymphatic system contain sche-
matic representations of the lymphatic flow of Peyer’s patches
[5]. They indicate that the lymph capillaries of intestinal villi
located around the circumference of lymphoid nodules are the
sources of lymph in the Peyer’s patch. Further conjoining, they
transfer into the lymphatic vessels, which are localized in the
depth of the inernodular zones. Passing along them, the lymph
is directed to the general lymphatic network located beneath the
bases of the lymphoid nodules, i.e., in the gap between them and
the muscular tunic of the small intestine, which is visualized on
histological sections (Fig. 3). Apparently, this process requires
a link between the interstitial network of lymphoid nodules, de-
scribed above, and the lymphatic vessels.

Therefore, this link is to be the lymphatic capillaries, which
are blindly originated in the compartments of the interstitial net-
work of nodules. Unfortunately, they cannot be detected on con-
ventional histological preparations.

Conclusion. Consistent with this scheme, we can presum-
ably indicate the direction of the processes of extravascular fluid
microcirculation and lymph outflow pathways in the lymphoid
nodules of Peyer’s patches. Notably, one of the origins of these
pathways could be intercellular fissures of the lymphatic epi-
thelial columns, providing paracellular transport of fluid from
the contents of the small intestine to the interstitial network of
lymphoid nodules. If this leaking fluid contains antigenic sub-
stances, then in the course of their movement they will inevita-
bly come into contact with the macrophages of these lympho-
epithelial columns, after which information about this antigen
will be presented to T-lymphocytes through the dendritic cells,
initiating the development of the immune response of the mu-
cous membranes.

In this case, a variant of the initiation of immune responses
in Peyer’s patches is presented, without the participation of spe-
cific enterocytes, called the M-cells. In the literature, this variant
of events is not excluded, as well as the fact that other types of
enterocytes also possess phagocytic properties in the intestinal
epithelium associated with lymphoid nodules. However, it is
currently not known whether these mechanisms are alternative
or whether each of them is intended for the selective perception
of antigenic substances. Moreover, when conducting experi-
mental studies, it should be taken into account that pronounced
functional polymorphism is characteristic of Peyer’s patches.
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SUMMARY

INTERNAL STRUCTURE OF THE LYMPHOID NOD-
ULES OF THE PEYER’S PATCHES OF SMALL INTES-
TINE IN ALBINO RATS

Hryn V.

Ukrainian Medical Stomatological Academy, Department of
Human Anatomy, Poltava, Ukraine

An individual Peyer’s patch, regardless of its localization,
shape and size, is a group combination of several homogeneous
lymphoid formations, currently known as nodules. The inter-
nal structure of the lymphoid nodules of Peyer’s patches of the
small intestine of albino rats has been studied. 30 mature al-
bino male rats weighing 200.0+20.0 g were involved into the
study. Areas of the small intestine with Peyer’s patches have
been studied. Serial paraffin sections have been analyzed using
the “Konus” light microscope. Morphometric characteristics of
the tissue structures were obtained using the Sigeta X 1 mm /
100 Div.x0.01 mm stage micrometer. Apparently, intercellular
fissures of the lymphatic epithelial columns, providing paracel-
lular transport of fluid from the contents of the small intestine
to the interstitial network of lymphoid nodules can initiate the
processes of extravascular fluid microcirculation and lymph
outflow pathways in the lymphoid nodules of Peyer’s patches.
In this case, a variant of the initiation of immune responses in
Peyer’s patches is presented. A pronounced functional polymor-
phism is characteristic of Peyer’s patches, which must be taken
into account when conducting experimental studies.

Keywords: Peyer’s patch, small intestine, albino rats, lym-
phoid
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PE3IOME

BHYTPEHHEE CTPOEHUE JIMM®OUJAHBIX Y3EJI-
KOB IIEMEPOBBIX BJIAIIEK TOHKOM KHAIIKH BE-
JIBIX KPBIC

I'punsb B.I.

y}(pauHCk’a}l Mebuuuﬁcmﬂ cmomanmoiocuveckast aKac)eMuﬂ, Oe-
napmamenm anamomuu 4ei06eKd, ITlonmasa, Ykpauna

OtnenpHast meiiepoBa ONAIIKa, HE3aBHCUMO OT €€ JIOKAJIH-
3anuu, GOpPMBI M pasMepa, MPEACTABISET COOOH TPyMIIOBOE
00beIMHEHNE HECKONBKUX OJHOTHUIMHBIX JIMM(OUIHBIX 00pa-
30BaHUH, IMEHYEMBIX B HACTOAIIEEe BpeMs y3enkamu. M3yueno
BHYTpPEHHEE CTpOeHHE TUM(OUIHBIX Y3EIKOB MeHepOBBIX OIIs-
IIeK TOHKON KUIIKH OenbIx Kpbic. MccnenoBanue ocymecTnie-
HO Ha 30 OeNbIX KpbIcax-caMIlaX PENpOAyKTHBHOTO BO3pacTa,
Mmaccoif 200,0+20,0 rpamm. MatepuaioM A U3y4eHHUs CITYKA-
JIM y4aCTKU TOHKOH KUIIKH ¢ TeiiepoBbIMU Onstiikamu. Vzydanu
cepuiiHble mapa(uHOBBIE CPE3bl MOJ CBETOBBIM MHKPOCKOIIOM
«Konus». Mopdpomerpuueckre XapaKTepPUCTHKH TKaHEBBIX
CTPYKTYp TIONy4ald C IOMOIIbI0 OOBEKT-MHKpOMeTpa Sigeta
X1 Mmm/100 Div.x0.01 mm. OmHEM W3 TPU3HAKOB Hadasa Ipo-
[[ECCOB BHECOCYANCTON MHUKPOIMPKYIAINN KUAKOCTH U ITyTer
mIM(OOTTOKa B JUMQOUIHBIX Y3eNKaxX IeHepOBBIX OJSIIeK
MOTYT SIBISITHCS MEKKJIETOYHBIE IIETH JTUM(OIMTHTETHATBHBIX
KOJIOHOK, TI0 KOTOPBIM BO3MOXKEH ITapalleTIONspHBI TpaHC-
MOPT JKUIKOCTHU U3 COAEPKIMOTO TOHKOH KHIIKU B HHTEPCTHI-
ANBHYIO CeTh TMM(OHUIHBIX y3eNKoB. B maHHOM ciydae mMeer
MECTO BapHaHT WHHUIIMAIINHA UMMYHHBIX Peaknnii B meHepoBbIX
Omstrkax. (ot meliepoBBIX OJNSIIEK CBOWCTBEHEH BBIPAYKCHHBIH
(hYHKIIMOHABHBIN MTOTUMOP(HHU3M, YTO HEOOXOIMMO YIUTHIBATH
TP TIPOBEICHUH YKKCIEPUMEHTAIBHBIX HCCIICIOBAHUH.
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TLR9 EXPRESSION, LANGERHANS CELL DENSITY AND LYMPHOCYTIC INFILTRATION
IN PROGRESSING CERVICAL INTRAEPITHELIAL NEOPLASIA

Manjgaladze K., Tevdorashvili G., Muzashvili T., Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

Toll-like receptors (TLRs) are a family of receptors, which
are present in phagocytic cells. They are homologs to the Dro-
sophila receptor called Toll [1]. To date there are 12 members
of TLR family identified in mammals [2]. They represent the
crucial component of the innate immune system to help host or-
gasm from infectious diseases [1]. TLRs are expressed in a num-
ber of various immune cells including: macrophages, dendritic
cells, B cells, T cells and some non-immune cells including fi-
broblasts and epithelial cells. Expression of TLRs are regulated
by pathogen dependent manner, by a variety of cytokines and
environmental stresses[1].

TLR9 recognizes and is activated by unmethylated cytosine-
phosphate-guanine (CpG) dinucleotides, which are common in
bacterial and viral DNA but are suppressed and methylated in
vertebrate DNA [3]. Binding of DNA containing unmethylated
CpG motifs to TLR9 causes a conformational shift in the recep-
tor, which is suggested to result in recruitment of the adapter
protein MyD88, activation of signalling pathways with the phos-
phorylation of mitogen-activated protein kinases and activation
of nuclear factor-kB [4]. At a cellular level, activation of TLR9
initiates a cascade of innate and adaptive immune responses.
The immune role of TLR9 has been studied in plasmacytoid
dendritic cells (pDCs) and B cells [5], which might represent the
only human immune cells which constitutively express TLRY.
Cellular activation is reported to induce TLR9 expression in ad-
ditional cell types, including human neutrophils, monocytes and
monocyte-derived cells and CD4 T cells, but the biologic role
for this is less well understood. TLR9 expression has also been
reported in some nonimmune cells, including pulmonary epithe-
lial cells and lung cancers, keratinocytes and intestinal epitheli-
um [6], in addition some studies report the increased expression
of TLRY in cervical squamous intraepithelial neoplasia [7].

CDla presents lipid antigens with defined alkyl chain length
to activate T cells [8] and it is used as a marker of Langerhans
cells. It has been shown that in cervical epithelium Langerhans
cells represent the first line of the immune defence, which are
responsible for antigen recognition, activation of T lymphocytes
and virus eradication [9]. Some studies show that the distribu-
tion of Langerhans cells are altered in different kinds of cervical
epithelial lesions. The aim of our study was to analyse the ex-
pression of TLR9 and CD1a in cervical squamous intraepithelial
neoplasia, together with NK cell and lymphocytic infiltration,
such as CD3, CD8 and CD4 T cells and proliferation and apop-
tosis markers, including Ki67 and BCL2.

Material and methods. Archival formalin-fixed and paraffin-
embedded (FFPE) tissue samples, diagnosed as CIN or in situ
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CA, between 2015-2018 years, were obtained from the depart-
ment of pathological anatomy, N. Kipshidze central university
clinic, Thilisi, Georgia. Study cohort included 20 cases with
normal cervical tissue, 31 cases of CINI1, 24 cases of CINII,
26 cases of CINIII and 42 cases of in situ carcinoma (CA), and
35 cases of invasive cervical carcinoma (CA), altogether 178
cases. Specimens of lesions were obtained from cervical biop-
sies, cone biopsies, loop electrosurgical excision procedure and
radical hysterectomy. Normal cervical samples were obtained
from hysterectomy, due to benign conditions, without a history
of CIN or abnormal Pap smears. Standard Haematoxylin and
Eosin (H&E) stained sections were revised by two independent
pathologists (T.M. and G.B.). From 31 CINI cases, 8 cases were
further progressed in CIN2 and from original 24 CIN2 cases,
12 cases were progressed into CIN3 or in situ CA. The age of
patients varied from 30 to 50 years.

4 FFPE tissue sections were deparaffinized in xylene and re-
hydrated by using serial dilutions of ethanol (96%, 80%, 70%)
and heat mediated antigen retrieval has been performed. Anti-
bodies against the following antigens were used: Ki67, BCL2,
TLR9, CDla, CD56, CD3, CD4 and CDS8. Lymphocyte counts
were analysed in 20 high power fields (HPF) per case. We
have calculated the NK cell epithelial index meaning the ratio
between 100 epithelial cells and CD56 positive NK cells and
Langerhans cell epithelial index meaning the ratio between 100
epithelial cell and CDla positive Langerhans cells. The ratio
0.1-0.2 was considered as low, the ratio 0.3-0.5 was considered
as moderate and the ratio >0.5 was considered as high. In addi-
tion, immune cell proliferation apoptotic index was calculated
as the proportion of Ki67 and BCL2 positive cells as following:
the number of Ki67 positive immune cells were divided into the
number of BCL2 positive cells and the index was recorded.

Comparisons between different groups has been performed by
the use of Kruskall-Wallis test and non-parametric correlations
have been estimated by Spearman’s rank test. In all tests, p val-
ues < 0.05 considered as significant. Statistical analysis of data
has been performed using SPSS 19 statistical program.

Results and their discussion. TLR9 expression in cervical
tissues was characterised with marked variability from negative
to weak to moderate and strong expression. In normal cervix
negative TLR9 expression was seen in 8/20 (40%) and weak ex-
pression was seen in 12/20 (60%) cases. In CINI negative TLR9
expression was seen in 6/31 (19.4%), weak TLRO expression
was seen in 20/31 (64.5%) and moderate TLR9 expression was
seen in 5/31 (16.1%) cases. In CINII negative TLR9 expression
was seen in 1/24 (4.2%), weak expression was seen in 11/24



GEORGIAN MEDICAL NEWS
No 11 (296) 2019

(45.8%), moderate expression was seen in 10/24 (41.7%) and
strong expression was seen in 2/24 (8.3%) cases. In CINIII none
of the cases were characterised with TLR9 negativity, weak
TLRY expression was seen in 6/26 (23%), moderate TLR9 ex-
pression was seen in 12/26 (46.2%) and strong TLR9 expression
was seen in 8/26 (30.8%) cases. In in situ carcinoma weak TLR9
expression was seen in 4/42 (9.5%), moderate TLR9 expression
was seen in 20/42 (4.8%) and strong TRL9 expression was seen
in 18/42 (42.9%) cases. In invasive carcinoma none of the cases
were characterised with TLR9 negativity or weak expression.
Moderate TLR9 expression was seen in 13/35 (37.1%) and
strong TLR9 expression was seen in 22/35 (62.9%) cases. From
8 CINI cases which were progressed into CINIL, 5 (62.5%) cases
were characterised with the moderate TLR9 expression and 3
(37.5%) cases were characterised with weak TLR9 expression.
From 12 CINII cases which were progressed into CINIII or in
carcinoma in situ, 10 (83.3%) cases were characterised with the
moderate TLR9 expression and 2 (16.7%) cases were character-
ised with the strong TLR9 expression.
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Fig 1. Distribution of TLR9 in cervical intraepithelial lesions

CDla positive Langerhans cell count was 574+4.5 in normal
cervix, 43+3.4 in CINI, 3844.8 in CINII, 27+1.2 in CINIII,
23+46.8 in in situ carcinoma and 1545.6 in invasive carcinoma
of the cervix. The mean count of CD3 positive T lymphocytes
were 2743.8 in normal cervix, 35+5.4 in CINI, 42+6.8 in CINII,
49+2.3 in CINIII, 57+8.6 in in situ carcinoma and 63+11.4 in
invasive carcinoma. The mean count of CD4 positive T lympho-
cytes was 9+1.9 in normal cervix, 11£5.4 in CINI, 15+9.6 in CI-
NII, 14£2.6 in CINIII, 18+5.3 in in situ carcinoma and 21+4.4 in
invasive carcinoma. The mean count of CD8 positive cytotoxic
T lymphocytes were 13+4.6 in normal cervix, 15+8.2 in CINI,
17£2.9 in CINII, 194+6.3 in CINIII, 23+5.5 in in situ carcinoma
and 29+7.9 in invasive carcinoma. In 8 CINI lesions which pro-
gressed into CINII disease, mean Langerhans cell count was
2143.2, mean CD3 lymphocyte count was 22+4.8, mean CD4
lymphocyte count was 4+1.1 and mean CD8 lymphocyte count
was 11£5.2. In 12 CINII lesions which progressed into CINIII
or in situ carcinoma, mean Langerhans cell count was 27+3.6,
mean CD3 count was 32+2.1, mean CD4 cell count was 8+2.2
and mean CD8 cell count was 13+4.2.

In normal cervix low (0.1-0.2) NK epithelial index was de-
tected in all 20 (100%) cases. In CINI low NK epithelial index
was detected in 21/31 (32.3%) and moderate (0.3-0.5) NK epi-
thelial index was detected in 10/31 (67.7%) cases. In CINII low
NK epithelial index was detected in 14/24 (58.3%), moderate
index was detected in 6/24 (25%) and high index (>0.5) was de-
tected in 4/24 (16.7%) cases. In CINIII low NK epithelial index
was detected in 4/26 (15.4%), moderate NK epithelial index was
detected in 12/26 (46.2%) and high NK epithelial index was de-
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tected in 10/26 (38.5%) cases. In in situ carcinoma of the cervix
the low NK epithelial index was detected in 2/42 (7.1%), mod-
erate index was seen in 14/42 (33.3%) and high index was seen
in 26/42 (61.9%) cases. In invasive carcinoma of the cervix low
NK epithelial index was detected in 0/35 (0%), moderate NK
epithelial index was detected in 6/35 (17.1%) cases and high NK
epithelial index was detected in 29/35 (82.9%) cases. In 8 CINI
cases which progressed into CINII all cases were characterised
with low NK epithelial index and in 12 CINII cases which were
progressed into CINIII or in situ carcinoma all cases were also
characterised with low NK epithelial index.
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Fig. 2. The distribution of Langerhans cells and lymphocytes
in cervical intraepithelial neoplasia

In normal cervix high (>0.5) Langerhans epithelial index
was detected in all 20 (100%) cases. In CINI low (0.1-0.2)
Langerhans epithelial index was detected in 2/31 (6.5%),
moderate (0.3-0.5) Langerhans epithelial index was detected
in 11/31 (35.5%) and high Langerhans epithelial index was
detected in 18/31 (58%) cases. In CINII low Langerhans epi-
thelial index was detected in 3/24 (12.5%), moderate index
was detected in 13/24 (54.5%) and high index was detected in
8/24 (33%) cases. In CINIII low Langerhans epithelial index
was detected in 7/26 (27%), moderate Langerhans epithelial
index was detected in 13/26 (50%) and high Langerhans epi-
thelial index was detected in 6/26 (23%) cases. In in situ car-
cinoma of the cervix the low Langerhans epithelial index was
detected in 25/42 (59.5%), moderate index was seen in 17/42
(40.5%) and high index was seen in 0/42 (0%) cases. In in-
vasive carcinoma of the cervix low Langerhans epithelial in-
dex was detected in 27/35 (77.1%) and moderate Langerhans
epithelial index was detected in 8/35 (22.9%) cases. High
Langerhans epithelial index was not detected in invasive car-
cinoma of the cervix. In 8 CINI cases which progressed into
CINII 2/8 (25%) cases were characterised with lo and 6/8
(75%) cases were characterised with moderate Langerhans
epithelial index. From 12 CINII cases which were progressed
into CINIII or in situ carcinoma 3/12 (25%%) cases were
characterised with low Langerhans epithelial index and 9/12
(75%) cases were characterised with moderate Langerhans
epithelial index.

The results of proliferation-apoptotic index (PAi) analysis
in cervical epithelium showed that, mean PAi in normal cervix
was 0.026+0.01, PAi in CINI was 0.46+0.032, PAi in CINII was
2+0.21, PAi in CINIII was 3.2+1.3, PAi in in situ carcinoma was
5.3342.4 and PAi in invasive carcinoma was 18+6.7. The re-
sults of PAi analysis in lymphocytes showed that, PAi in normal
cervix was 8+2.4, PAi in CINI was 6.7+3.6, PAi in CINII was
4.342.2, PAi in CINIII was 2.1+1.4, PAi in in situ carcinoma was
1.1£0.2 and PAi in invasive carcinoma was 0.6+0.07.
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Fig. 3. Distribution of NK epithelial index and Langerhans epithelial index in cervical intraepithelial neoplasia
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Fig. 4. Representative images of A. TLR9 expression, B. CD1a positive Langerhans cells,

C. CD3 T lymphocyte infiltration, D. CDS8 T lymphocyte infiltra

The results of our s study indicates that TLR9 expression is
significantly increased in higher grades of cervical intraepi-
thelial lesions, with the maximal expression of in situ and
invasive carcinomas. In addition, TLR9 expression is also
relatively increased during the progression of CIN lesions.
Lee et al., have also studied the expression of TLR9 expres-
sion in cervical intraepithelial neoplasia and they found out
the gradual increase in TLR9 expression with the increase of
CIN grade which is in line to our study results [10]. Similar
results have been seen from Fehri et al., who also investi-
gated the expression of TLRY in cervical intraepithelial neo-
plasia and in cervical carcinoma [7]. Hasimu and colleagues
found out that TLR9 expression significantly correlates with
HPV infection[11]expression of TLRs in cancer cells is as-
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tion, E. Ki67 expression and F. BCL2 expression. IHC, X100

sociated with tumor proliferation and invasion. To explore
the role of TLRs expression in cervical carcinogenesis in Ui-
ghur women, we detected the expressions of TLR3, TLR4,
TLR7, and TLR9 in 25 normal cervical tissues, 64 cervical
intraepithelial neoplasia (CIN. Our results are in concordance
with their findings, as we also found out that TLR9 expression in
significantly higher in CINI cases which progressed into CINII
compared to CINI cases which were not progressed into CINII
(p<0.05) and in CINII cases which were progressed into CINIII
or invasive carcinoma, compared to cases which were not pro-
gressed (p<0.05). Therefore, the expression of TLR9 in cervical
intraepithelial neoplasia might be used as relatively cheaper and
efficient biomarker for the testing of HPV infection, as well as
for defining the progression risk of CIN lesions.
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Intraepithelial Langerhans cell represent the immature skin
dendritic cells, which process and present antigens and pro-
vide specific signals for the activation of antigen specific T
cells. In our study we have found that the number of Langer-
hans cells as well as Langerhans epithelial index was signifi-
cantly decreased in higher grades of CIN lesions and espe-
cially in in situ and invasive carcinomas. It was also minimal
in CIN cases which were subsequently progressed into higher
grade disease. It has been shown that in HPV 16/18 infected
CIN and cervical cancer tissues antigen presentation function
of Langerhans cells decreases and our study results are in
line with previous findings. We have also studied the distribu-
tion of CD3, CD4 and CD8 T cells in cervical intraepithelial
neoplasia and in cervical carcinoma. The results of our study
showed that the T lymphocytic infiltration is gradually in-
creased during the progression of CIN disease and reaches
its maximum in invasive cervical carcinoma. Bedoya et al.,
also found that the density of CD8+ T lymphocytes is higher
in carcinoma, compared to CINIII lesions [12]. These data
collectively suggest that immune infiltrates are significantly
increased in higher grades of CIN lesions and in situ and in-
vasive CA, which might be due to the activation of innate and
adaptive immune system. However, not in all cases immune
infiltrate is able to stop the progression of the disease, which
might be due to some innate and adaptive immune defects.

In addition, we have studied NK epithelial index and Lang-
erhans cell epithelial index. NK cells are one of the most
important cell type, which participates in control of HPV
infection[13]. They represent the major factor of innate
immune system which bear the extraordinary efficiency
against viruses. Particularly, against viruses which cause
the deregulation of MHC class molecules and evasion from
T cell response. Therefore, NK cells represent the biologi-
cal barrier. Around normal, healthy cells, which express
MHC molecules NK cells are resided in resting state. In case
of the presence of dangerous cells, which express deteriorat-
ed MHC molecules NK cells immediately recognize damaged
cells and eliminate them either by particle-dependent cyto-
toxicity [14]in rare patients the defect in NK cells represents
the major immune abnormality. These individuals have NK
cell deficiency (NKD or by the expression of cytokines and
chemokines which activate other immune cells [15]. To the
best of our knowledge we are first who examined the NK epi-
thelial cell index in cervical intraepithelial neoplasia and in
cervical carcinoma. The results of our study showed that the
NK epithelial index is markedly increased in higher grades
of CIN lesions and in carcinoma of the cervix. Previous lit-
erature also shows the increase of NK cells in HPV positive
cervical intraepithelial neoplasia [16]. However, our study re-
sults also showed that in CIN cases which were subsequently
progressed into higher grade disease NK epithelial index was
lower, which further indicates the important role of NK cells
in viral carcinogenesis.

We have also studied the proliferation apoptotic index of cer-
vical epithelium and immune infiltrates. Whilst proliferation
apoptotic index is increased in cervical epithelium during the
progression of the CIN disease and in carcinoma, it is signifi-
cantly decreased in lymphocytes. Meaning that later stages of
malignancy lymphocytes are not characterised with high prolif-
erative potential and they are characterised with higher apoptotic
potential. This might represent the explanation of why immune
infiltrates are not functional at later stages of malignancy and
why tumor still progress despite increased immune infiltration.
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To the best of our knowledge we are first who studied such an
index in cervical intraepithelial neoplasia and in cervical cancer
patients.

Conclusions. Based on our study results TLR9 expression
might be used as an important marker for the presence of high
risk HPV infection and therefore as an additional marker for de-
fining the progression risk of CIN disease. Whilst NK epithelial
and Langerhans epithelial index can be also used as an addi-
tional marker for the progression of CIN, we think that the as-
sessment of proliferation apoptotic index of lymphocytes more
accurately reflects the functional state of the immune system
during HPV infection and this characteristic might be also well
used as an additional criterion for the assessment of CIN pro-
gression potential.
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SUMMARY

TLR9 EXPRESSION, LANGERHANS CELL DENSITY
AND LYMPHOCYTIC INFILTRATION IN PROGRESS-
ING CERVICAL INTRAEPITHELIAL NEOPLASIA

Manjgaladze K., Tevdorashvili G., Muzashvili T.,
Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

Toll like receptors (TLRs), NK cells, Langerhans cells and T
cells play an important role in the protection of host organism
from human papilloma virus (HPV) infection. The aim of our
study was to analyse TLRY expression, Langerhans cell den-
sity and NK cell and Lymphocytic infiltration in the progres-
sion of cervical intraepithelial neoplasia (CIN). By using stan-
dard immunohistochemistry, we have investigated TLR9, CD1a
Langerhans cell marker, CD56 NK cell marker, CD3 general
T cell marker, CD4 T helper cell marker and CDS cytotoxic T
cell marker. We have introduced NK cell epithelial index and
Langerhans cell epithelial index. In addition, we have intro-
duced proliferation apoptotic index of lymphocytes using Ki67
and BCL2 markers. The results of our study showed that TLR9
expression, T cell infiltration and NK epithelial index is signifi-
cantly increased during the progression of CIN disease. Whilst
Langerhans cell epithelial index is significantly decreased. Pro-
liferation apoptotic index of lymphocytes is also significantly
decreased during the progression of CIN. Based on our study
results we recommend the assessment of TLR9 and prolifera-
tion apoptotic index as an additional markers for defining CIN
progression potential.

Keywords: TLR9 , NK Cells, HPV, Ki67, BCL2.
PE3IOME

OCOBEHHOCTH 3KCHPECHUHU TLRY, PACITPEJIEJIE-
HUsA KIIETOK JIAHTEPTAHCA U JIUM®OLUTAP-
HOM MHOUIBTPALIMM B IPOLIECCE ITPOI'PECUA
UHTPASIIUATEJIMAJIbHBIX HEOILIA3HMIA IIEWMKA
MATKHA

Mangxrananse K.T., Teppopamsuau I.I.,
Mys3amBuiau T.3., lavyeunaanze M./L., Bypkaaze .M.

Tounucckuii 20cy0apcmeeHubvlll MeOUYUHCKUL  yHusepcumen,
Ipy3usn

Tomn-mogo6usie peuentopsl (TLRs), NK kimeTkn, KIeTKH
Jlanrepranca u T-TUMQOINUTHI UTPAIOT BAXXHYIO POJIb B IUMH-
HaIUY TTaAIoMaBupycHol nHpeknuu. Llensio Hamero mccie-
JoBaHUs OBLTO U3y4deHue ocodeHnocreit sxcnpecun TLRY, pac-
npenenenus kiaerok Jlanrepranca, NK knerox n T-mumponnTon
B TIpoIecce MPOTPECHN WHTPATUTENNATBHBIX HEOILIA3Hi
meiikn Matku. CTaHIapTHBIM MMMYHOTHCTOXHMHYECKAM Me-
TOZOM OBIIN M3y4YEHBI CIEAYIONINE MOJEKYIbIPHBIE MapKephl:
TLRY, CD56 - mapkep NK knerok, CDla - mapkep KIETKOK
Jlarrepranca, CD3 - mapkep T-mum¢onuro, CD4 - mapkep
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T-xennepos, CD8 - mapkep nutoTokcudeckux T xieTok. Mel
npumennnn NK snutenuanbHblid nHAeke U Jlanrepranc snure-
JMANBHBIA MHJICKC, TAKoKe MPOiIr(epaTHBHO-ANONTOTHICCKUMA
MHJIEKC TUM(OIIUTOB ¢ HCIOJb30BanneM Mapkepor Ki67 u BCL2.
Pesynbrarel Hamero McciuegoBaHUS IMOKA3aJIM, YTO 3KCIIPECHsS
TLRO, T xneunast nadwisrpanus u NK snutenuanbHblii HHICKC
3HAYUTEJIBHO YBEIUYMBACTCS B IIPOLIECCE MPOIPECUM MHTPA3IH-
TEJIMAJIbHBIX HEOIUIa3ui IICHKM MaTku, Torja kak Jlanrepranc
SMUTEINATBHBIA HHAEKC CYIIECTBEHHO yMeHbluaercs. IIpomu-
(epaTHBHO-ANONTOTUYECKUI MHIEKC JMMQOLIUTOB TaKXKe CyIlie-
CTBEHHO YMEHBIIIACTCS B IIPOLIECCE MPOrPECUU HHTPASIIUTENNAIb-
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ouenky TLR9 u nposnugepariBHO-aonToTHYECKOrO HHASKCA, KaK
JIOTOJIbHUTENIBHBIX MapKepoB Ul ONpPENENCHHs NPOrpecuy UH-
Tpa3NUTEINAIbHBIX HEOIUIA3Hi IISHKHN MaTKHU.
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Placenta is a fairly complex organ that acts as the lungs, in-
testine, kidney, and liver of the fetus during pregnancy [2]. Of
course, the success of its functioning depends on the level of
blood supply and associated oxygenation, the insufficient level
of which underlies the development of preeclampsia [7]. Suf-
ficient oxygen saturation of the placenta and, as a consequence,
embryo/fetus is essential for successful pregnancy [12]. In this
regard, the state of utero-placental circulation is a key factor
needed to provide the main function of the placenta, the ex-
change of oxygen between the mother’s body and the growing
fetus. Recently, worldwide authors have paid particular attention
to vascular endothelium in the mother-placenta-fetus system for
the development of vascular network and its normal function-
ing, gestational endotheliopathy (GE), which is an impairment
of vasodilating, angioprotective, antiproliferative endothelium
functions developing during pregnancy [11]. The effects of GE
are observed in a wide network of utero-placental circulation,
which makes it the subject of examination measures, including
biopsy [19].

Physiological transformation of the uterine spiral arteries in
the placenta is important for healthy pregnancy [4,5]. The com-
mon idea is that an impairment of this transformation due to
inadequate trophoblast invasion underlies complications of
pregnancy, such as preeclampsia, restriction of fetal growth,
miscarriage and premature birth. Understanding invasive be-
havior and remodeling properties of trophoblast in the wall
of the uterus is important in clarifying the etiology of these
complications during pregnancy [4]. However, there is a lack
of satisfactory samples of the placental vessel network to ex-
pand our knowledge of the mechanisms that control the tro-
phoblast invasion, leading to such invasive interventions as
placental biopsy [19].

Today, generalized endothelial dysfunction is considered to
be the main pathogenic link of hemodynamic disorders in the
fetoplacental complex [6]. Endothelial dysfunction is important
in the development of thrombosis, neoangiogenesis and vascular
remodeling, being the key to the development of obstetric and
perinatal disorders.

The aim of the study was to reveal morphological signs of
endotheliopathy in spiral arteries in preeclampsia, which is im-
portant for understanding the development of pregnancy com-
plications.

Material and methods. Membranes and placenta (15 cases)
taken after delivery from mothers with preeclampsia served as
the material for morphological study. A comparison group in-
cluded 10 cases from women with a physiological course of
pregnancy. The average age of the mothers in the study group
was 30.2 years, and 31.8 years in the comparison group. The
average gestation period was 38.7 for the first and 38.3 for the
second group, respectively.

The material, taken for histological study, was fixed in neutral
10% formalin. The tissues fixed in formalin were consolidated
and embedded into paraffin. Slices of 5x10° m were made for
further staining. The morphological structure was studied after
staining the slices with hematoxylin and eosin (H&E), and ac-
cording to van Gieson.
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The microslides were studied using Olympus BX-41 micro-
scope and then assessed using Olympus DP-soft version 3.1
software to determine the intensity of histochemical reactions
and conduct a morphometric study. Spiral arteries with a diam-
eter of <4 mm were considered as one artery in accordance with
the recommendations of C.Salafia [16]. Morphometry was used
to determine the specific vascular density, specific density of
connective tissue, thickness of the walls of the spiral arteries,
cross sectional area of spiral arteries, endotheliocyte height, the
diameter of the nuclei of endothelial cells, nuclear cytoplasmic
relationships in endotheliocytes, relative volume of injured en-
dothelial cells. All values are expressed as means and standard
error of the mean for statistical analysis. Statistical comparison
was performed using Mann-Whitney test for statistical analysis.
The accepted level of significance was p<0.05.

The procedure was done strictly after approval from the Re-
gional Ethical Review Board at Kharkiv National Medical Uni-
versity protocol Ne9 (14.09.2016).

Results and their discussion. In the group of mothers with
preeclampsia, microscopic examination (Fig.) showed large foci
of fibrinoid in the decidual lining and in some cases, total fi-
brinoidal transformations, including calcifications. There was a
moderate sclerosis of the stroma of large and middle villi, with
a predominantly perivascular localization of the stroma. The
study also revealed uneven swelling of syncytial and endothelial
basal membranes.

Fig. Placenta from the mother with preeclampsia. Foci of
fibrinoid. Mild sclerosis. Uneven swelling of syncytial and en-
dothelial basal membranes. Desquamation of endotheliocytes.
Thickening of the wall of the spiral artery. Sclerotic perivascular
changes in the spiral artery and its branches in the group of
women with preeclampsia. Hypertrophy of the muscular layer of
the spiral artery. Formation of fibrous cuffs with narrowing of
vascular lumen. H&E stain. x40 (a) x400 (b)

Anchoring villi were mostly small and contained vessels sur-
rounded by fibrinoidal substance, often located in the center of
the villi. Syncytiotrophoblast was flattened with a sharp dimi-
nution of nuclei. Syncytiotrophoblast nuclei were distributed
unevenly along the perimeter of the villa. There were areas of
complete absence of syncytial cover. There was a proliferation
of syncytiotrophoblast next to these areas.
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Table 1. Morphometric of spiral artery and its branches

Specific vascular Specific density Thlcknes.s of the w.alls Cross sectional area
Group . s . of the spiral arteries, . .
density, (%) of connective tissue, (%) <10° m of spiral arteries, mm
Physiological course 18.9141,73 21,40+1,77 107,67+11,74 0,085+0,007
of pregnancy
Preeclampsia 12,01£1,13* 30,73+1,28* 303,99+15,42% 0,054+0,006*
p<0,05 compared to physiological course of pregnancy
Table 2. Morphometric characteristics of endotheliocytes of spiral artery and its branches
. . The diameter of the Nuclear cytoplasmic Relative volume of
Group Endothelloiyte height, nuclei of endothelial cells, | relationships in endothe- | injured endothelial
x10° m 5 . o
x10° m liocytes cells, %
Physiological course 6,19+0,07 3,25:0,02 0,281:£0,004 6,16:0,23
of pregnancy
Preeclampsia 4,78+0,06* 2,97+0,04* 0,372+0,007* 47,07£3,61*

p<0,05 compared to physiological course of pregnancy

Furthermore, histological examination of the afterbirth in the
group of women with preeclampsia revealed a decrease in vas-
cularization of the decidual lining of the placenta. These mor-
phometric changes were accompanied by a statistically signifi-
cant reduction of the cross sectional area of spiral arteries (Table
1). The spiral arteries were also found to have proliferation of
the endothelium, hypertrophy of the muscular layer, pronounced
enlargement of the perivascular connective tissue with the for-
mation of so-called fibrous cuffs, resulting in the narrowing of
the lumen of the vessels, up to their obliteration.

In general, the vascular bed of the placenta in women with
preeclampsia was found to have uneven blood flow. Some ves-
sels were collapsed; others were sharply enlarged and filled with
blood. Most vessels had thick walls. There were small blood
clots in the lumen of such vessels. In addition, the microthrombi
were revealed. Endothelial cells were more often flattened, with
signs of desquamation. There were no angiogenetic processes.
The perivascular space was found to be affected by marked
sclerotic processes. Morphometric characteristics of endothelio-
cytes of spiral artery and its branches presented in Table 2.

Modification of the spiral arteries with the loss of the mus-
cular vascular wall, invaded by the trophoblasts, represents the
goal of the physiological vascular adaptation during human im-
plantation. Inadequate remodeling and cytotrophoblast invasion
of the spiral arteries are believed to promote the abnormal pla-
cental development seen in the future perinatal pathology [3].

Trophoblast migration down the spiral arteries is dependent
on trophoblast-endothelial cells interactions. However, the
mechanisms by which trophoblast migration is regulated remain
unclear. It is often assumed that trophoblasts migrate down the
spiral arteries retrograde to flow, but aside from the presence of
trophoblasts in the arteries, little direct evidence exists to sup-
port this claim. The occlusion of the spiral arteries by tropho-
blast plugs in the first trimester means that blood flow through
these vessels is likely to be very slow during this time, and our
previous work has shown that this may create an environment
favourable for the remodelling of the spiral arteries. As a central
player in clinically significant allograft rejection, coagulation,
not surprisingly, has been also implicated in the pathogenesis
of obstetric compromise, including endotheliopathy related fetal
death, and preeclampsia [1]. Failed re-growth of the maternal
endothelium over the converted uteroplacental vascular wall of
fibrinoid material and embedded trophoblasts, and protracted
exposure of the maternal vascular wall to the maternal circula-
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tion, has been identified in preeclampsia [9] with consequences
of ischemia [18].

The morphological picture described above can be regarded
as GE [11]. It is believed that GE is characterized by the follow-
ing pathophysiological and pathohistological manifestations:
activation of lipid peroxidation, increased activity of phospholi-
pases, circulating neurohormones (endothelin, catecholamines),
thromboxane, decreased activity of 02-macroglobulin protease
inhibitor, congenital hemostasis defects, etc [5, 13].

Development of endotheliosis is one of the specific manifesta-
tions of preeclampsia, manifested by swelling of the cytoplasm
with deposition of fibrin around the basement membrane and
within the swollen endothelial cytoplasm [17]. Initially it is lo-
calized in the vessels of the placenta and uterus, and then ex-
tends to other organs [17]. Endotheliosis results in discontinuity
of vascular tone; activation of proliferative processes of the vas-
cular wall; changes in the structure and number of endothelial
cells; adhesiveness of the internal surface of the vascular wall
with the subsequent transmigration of leukocytes to the perivas-
cular tissue [17].

Thus, the study of the state of spiral arteries of the decidual
lining in preeclampsia has shown that their evaluation opens
new opportunities in understanding the development of placen-
tal disorders, including in its early, preclinical phase, and the
claboration of preventive therapy on this grounds may give a
possibility to prevent fatal perinatal complications [10, 14].

In recent years, one of the ways to detect endothelial desqua-
mation has been the determination of desquamated endothelio-
cytes, parameters of biochemical markers of endothelial dys-
function (von Willebrand factor, microalbuminuria, and others)
in blood serum [8]. It should be noted that evaluation of blood
parameters is rather arbitrary, since a change in the studied pa-
rameters does not necessarily mean pathological processes in
the placenta. Nevertheless, elaboration of diagnostic methods
for gestational complications associated with endothelial dys-
function and the search for new methods for early detection of
imbalance of vascular homeostasis can provide prerequisites
for preventing the development of feto-placental insufficiency
related to endothelial dysfunction. Aspects of diagnosis of ad-
aptation disorders and the initiation of pathological mechanisms
leading to destabilization of vascular tone, remain crucial for the
prevention of obstetric and perinatal disorders, and morphologi-
cal study of such cases can give a possibility to choose proper
therapeutic measures [15].
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Endotheliocytes are cells represented throughout the vascular
bed that are labile in their morpho-functional state and their in-
depth study allows us to establish not only their status, but also
the consequences of their damage, which is important in assess-
ing the severity of systemic endotheliopathy.

Conclusions. Development of preeclampsia is associated
with signs of remodelling of the spiral arteries. Placental spiral
arteries in preeclampsia are characterized by a decrease of spe-
cific vascular density by 36,49% with a simultaneous increase
of specific density of connective tissue by 43,60%, which is ac-
companied by thickening of the walls of the spiral arteries 2,82
times and reducing of cross sectional area of spiral arteries 1,57
times. The spiral arteries are also found to have proliferation
of the endothelium, hypertrophy of the muscular layer, marked
enlargement of the perivascular connective tissue with the for-
mation of the so-called fibrous cuff, resulting in the narrowing of
the lumen of the vessels, up to their obliteration.

Gestational endotheliopathy is characterized by a decrease in the
height of endotheliocytes from 6.19+0.07 x 10 m to 4.78+0.06 x10-
®m, a decrease in the diameter of cells from 3.25+0.02 x10° m to
2.9740.04 x10° m, an increase in the relative volume of damaged
endotheliocytes from 6.16+0.23% to 47.07 £3.61%.
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SUMMARY

INFLUENCE OF ENDOTHELIOPATHY OF SPIRAL AR-
TERIES ON PLACENTAL ISCHEMIA

12Borzenko I., *Konkov D., *Kondratova I.,
ZBasilayshvili O., 'Gargin V.

!Kharkiv National Medical University; °Kharkiv Regional Clini-
cal Perinatal Center; ’National Pirogov Memorial Medical Uni-
versity, Vinnytsya, Ukraine

Recently, worldwide authors have paid particular attention
to vascular endothelium in the mother-placenta-fetus system
for the understanding of development of vascular network and
its normal functioning, possible gestational endotheliopathy.
Endothelial dysfunction is important in the development of
thrombosis, neoangiogenesis and vascular remodeling, being
the key to the development of obstetric and perinatal disor-
ders.

The aim of the study was to reveal morphological signs of
endotheliopathy in spiral arteries in preeclampsia, which is im-
portant for understanding the development of pregnancy com-
plications.

Placentas were obtained after delivery from mothers with
preeclampsia served as the material for morphological study.
A comparison group included cases from women with a physi-
ological course of pregnancy. The morphological structure was
studied after proceeding of slides stained with hematoxylin and
eosin, and according to van Gieson. Morphometry was used to
determine the specific vascular density, specific density of con-
nective tissue, thickness of the walls of the spiral arteries, cross
sectional area of spiral arteries, endotheliocyte height, the di-
ameter of the nuclei of endothelial cells, nuclear cytoplasmic
relationships in endotheliocytes, relative volume of injured en-
dothelial cells.
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As results, it was detected, that development of preeclampsia
is associated with signs of remodelling of the spiral arteries. Pla-
cental spiral arteries in preeclampsia are characterized by a de-
crease of specific vascular density by 36,49% with a simultane-
ous increase of specific density of connective tissue by 43,60%,
which is accompanied by thickening of the walls of the spiral
arteries 2,82 times and reducing of cross sectional area of spiral
arteries 1,57 times. The spiral arteries are also found to have
proliferation of the endothelium, hypertrophy of the muscular
layer, marked enlargement of the perivascular connective tissue
with the formation of the so-called fibrous cuff, resulting in the
narrowing of the lumen of the vessels, up to their obliteration.

Gestational endotheliopathy is characterized by a decrease in the
height of endotheliocytes from 6.19+0.07 x10- m to 4.78+0.06 x10°
®m, a decrease in the diameter of cells from 3.25+0.02 x10°° m to
2.97+0.04 x10° m, an increase in the relative volume of damaged
endotheliocytes from 6.16+0.23% to 47.07 +3.61%.

Keywords: pregnancy, preeclampsia, spiral arteries, mor-
phometry, endotheliopathy.

PE3IOME

BJIUSAHUE SHIAOTEJ/JIUOIIATUUN CIIUPAJIBHBIX AP-
TEPUI HA TUTALIEHTAPHY IO HITEMHIO

12Bop3enko U.B., 3Konbkos JI.I., “Konaparosa U.1O.,
’bacunaiinBuin O.B., 'Taprun B.B.

XapbKko6cKkuil  HAYUOHAIbHBIN  MCOUYUHCKULL  YHUBCPCUMEN,;
2XapbKo6ckuil pecuoHanbHbll NEPUHAMALbHbLL Yyenmp, SBunnuy-
Kutl HaYUOHANbHbIL Meouyurckutl yHusepcumem um. H.U. TTupo-
eoea, Ykpauna

Ienbio uccnenoBaHus SIBUIOCH BBISIBICHHE MOPQOJIOrnye-
CKHUX TPHU3HAKOB DHOTEIHONATUH CIHPAIBHBIX apTepHil MpH
HAJMYUU MTPEIKIIAMIICHH, YTO BaYKHO ISl TOHUMAHUS Pa3BUTHS
OCJIOKHEHH OEpEeMEHHOCTH.

Marepuasiom asst MOP(OIOrHIECKOro UCCIISIOBAHUS TTOCITY-
JKWJIM TUIALICHTBI, MIOJTy4YeHHbIE [OCNIe POLOB OT MaTepeil ¢ mpe-
sKIIaMIicHeii. [pynmy cpaBHEHHUs COCTABMIIN CIIydaH )KEHIIHH C
(U3HOIOTHUECKUM TEYCHHUEM OepeMeHHOCTH. Mopdosoruye-
CKOE CTPOCHHE U3y4aioCh MOCIIE U3rOTOBICHHS MUKpOIIpenapa-
TOB, OKPAIICHHBIX TEMTOKCHJIMHOM M 903UHOM, 110 BaH [ M30HY.
[TpoBoannace MopdhoMeTpHst IS OIIPE/Ie/ICHHUs! YIeIbHOMN TUIOT-
HOCTHU COCY/IOB, YJCJIbHOM INIOTHOCTH COCAMHHUTEIBHON TKaHH,
TOJILIMHBI CTCHOK CIMPAJBHBIX apTepHid, MIIONAI1 MOIEepPEeHO-
r0 CEYEHMsl CITUPAIBHBIX apTepHUil, BHICOTHI DHIOTEIHOLUTOB,
JaMeTpa siiep SHI0TEINAIBHBIX KICTOK, sAePHO-IUTOILIa3Ma-
THUYECKHUX B3aHMOOTHOIICHHI B SHIOTEIMOLUTAX, OTHOCUTEIb-
HOTO 00beMa MOBPEIKICHHBIX SHI0TSIHATBHBIX KIETOK.

BbisiBIIeHO, 4TO pa3BUTHE MPESKIAMIICHM COYETAeTCs C pe-
MOZICIUPOBAHUEM  CIUpalbHBIX aprepuil. IlmauenTtapHbie
CIHpaJbHBIC apTepPUH IPU MPEIKIAMIICHH XapaKTepPH3YyIOTCs
CHIDKCHUEM YIIEJIBHOHN IIOTHOCTH cocynoB Ha 36,49% c oxHo-
BPEMEHHBIM YBEJIMYCHHEM YJACIBHOW IUIOTHOCTH COCIUHU-
TenbHOU TKaHU Ha 43,60%, 4TO COMpPOBOXKAACTCS YTOIILECHUEM
CTEHOK CIHMPaJIbHBIX apTepui B 2,82 pa3a U yMEHbLICHUEM IIIO-
1111 IOIEPEYHOro CEYeHUs CIUpabHbIX aprepuil B 1,57 pasa.
CripajibHble apTepHy XapaKTepU3yIOTCsI TaKKe Mposuepanu-
eit sHg0TeNNs, TUIIEPTPOdUEH MBIICUHOTO CJI0sI, BHIPAKSCHHBIM
HEePHUBACKYISIPHBIM CKJIEPO30M C 00pa3oBaHHEM, TaK Ha3bIBae-
MBIX, (PHOPO3HBIX MAaHKET, YTO HPUBOMT K CY)KECHHUIO IPOCBETa
COCY/IOB, BIUIOTh 70 UX OOJINTEpaLHu.
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lecTanuoHHasl DHAOTEIMONATUSL XapaKTEPU3YeTCsl yYMEHb-
[IEHWEM BBICOTHI DHAOTENHOLUTOB ¢ 6,19+0,07x10° M
a0 4,78+0,06x10° M, yMCHBIICHHEM HaMETpa KJICTOK C
3,25+0,02x10° M go 2,97+0,04x10° ™, yBenMueHHEM OT-
HOCHUTEIBHOTO 00bEMa MOBPEIKACHHBIX OSHIOTCIHOIUTOB C
6,16+0,23% o 47,07+3,61%.
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Healthcare is one of the priorities of the state. The legal, or-
ganizational, economic and social principles of health care in
Ukraine, the regulation of social relations in this area are de-
fined by the Law of Ukraine “Fundamentals of the Legislation of
Ukraine on Health Care” [7]. The state budget in 2019 allocated
95,08 billion UAH for health care. It is 10% more than in 2018.
Additional funds are aimed at ensuring the necessary changes in
the medical sphere in Ukraine [9].

The formation and implementation of state policy in the field
of health care is provided by the central executive body, namely
the Ministry of Health of Ukraine [12]. The authorities of the
Ministry of Health of Ukraine are: ensuring the formation and
implementation of state policy in the field of health care; the
implementation of the organization of medical care at the pri-
mary, secondary and tertiary level, the organization of medical
care provision in disciplines, including using telemedicine; the
monitoring of health status of the population, activities and re-
sources of the health care institutions; ensuring the efficient and
targeted use of budget funds [12].

Indeed, the right to free medical care in state-owned and
municipal health care institutions is enshrined in part three of
Article 49 of the Constitution of Ukraine. This right includes
ensuring the needs of the population in basic (vital) medicines
and medical devices through public procurement [4].

Today, public procurement of medicines and medical prod-
ucts is one of the most painful and acutely criticized problems in
Ukraine. The legislative changes that have taken place in recent
years in this area are mainly aimed at eliminating corruption
manifestations and attracting international specialized organi-
zations that make purchases. However, it should be noted that
these changes do not solve the essence of the problems and are
mostly administrative and organizational [8]. At the same time,
due to the constant changes in the law about public procure-
ment in general and the search for new mechanisms for public
procurement of medicines and medical products in Ukraine, the
scientific research on this issue remains beyond the attention of
researchers and needs further research.

The purpose of this article is to study the requirements of the
current regulations about the organization and conduct of public
procurement of medicines and medical products on the basis of
the activities of the Ministry of Health of Ukraine during 2015-
2018 and the beginning of 2019. As well as the main problems
and ways to eliminate them are identified in this area.

Material and methods. Materials for the study of public pro-
curement are: national legislation, the Constitution of Ukraine,
the Law of Ukraine “On Public Procurement”, the UNCITRAL
Model Law on Procurement of Goods, the Government Procure-
ment Agreement (GPA) WTO. Materials for research in the field
of medicines and medical products: Laws of Ukraine “Funda-
mentals of the legislation of Ukraine on health care”, “On Medi-
cines”, “Convention for the Protection of Human Rights and
Fundamental Freedoms”, “The Concept of Reforming Procure-
ment of Medicines and Medical Devices, Ancillary Products and
Other Medical Products”.

The topic of the study, its purpose and objectives, the nature of
the object and the subject determined its methodological basis.
© GMN

In the article general theoretical methods of research (analysis,
synthesis, comparison and description) have been used to high-
light the current problems of legal regulation of public procure-
ment of medicines and medical products. The special scientific
methods (formal logic and comparative legal method) made it
possible to perform a comparative analysis of public procure-
ment in Ukraine and abroad and emphasized certain problems
of laws and regulations harmonization. The statistical method
made it possible to reach conclusions due to the appropriation of
public funds for the purchase of medicines and medical products
by specialized organizations.

Results and their discussion. Currently, quite different defi-
nitions and interpretations of public or state procurement are
found in legal and economic scientific literature. The definition
of “public procurement” is used in the Ukrainian legislation
since December 25, 2015 (the adoption of the Law of Ukraine
“On Public Procurement” [21]). A significant part of the work of
scientists was written before the adoption of the relevant legisla-
tive act. Therefore scientists actively used the concept of “state
procurement”, which was enshrined by the Law of Ukraine “On
State Procurement” at that time. Although certain authors even
began to use the term “public procurement”.

V. Kvach and R. Afanasiiev mean that public procurement is
“the process of purchasing by the customer of goods, works and
services that are necessary for its full and effective functioning.
This process takes place in accordance with the law on public
procurement, within the ambit of fair competition in order to
ensure efficiency and maximum economy of state funds” [3]. S.
Pappas emphasizes that “public procurements are a set of social
legal relations that arise in the course of customer’s implemen-
tation of public needs in goods, works and services funding for
public finances in accordance with the law” [11].

In particular, foreign countries use the term “procurement”
(purchases) which is defined “as a set of methods that allow to
meet the customer’s requirements in products, works and ser-
vices” [6]. Procurement is the purchasing of goods and / or ser-
vices with the best possible total cost of ownership, with the
proper quality and quantity, at the right time, in the right place
and from the right source for direct benefit or use by corpora-
tions, individuals or even government [24]. Public procurement
is the purchasing by the customer of goods, works and services
performed by appropriative order [21].

Pharmaceuticals play an important role in managing health
because when someone is ill medicines are always prescribed
by doctors. The purchase of medicines is one of the largest parts
of health expenditures in any country in the world: ranging from
5% to 12% in developed countries and up to 40% in developing
countries [26].

The legal regulation of public procurement in the planning
process of medicines and medical devices is carried out ac-
cording to general procedure (the Laws of Ukraine “On Public
Procurement” [21], “On Medicines” [19], “Fundamentals of the
Legislation of Ukraine on Health Care” [7] and the Resolution
of the Cabinet of Ministers of Ukraine Resolution “On measures
to stabilize prices for medicines and medical products” [18]).
This process is also carried out in accordance with the require-
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ments of special regulatory legal acts that govern the relations in
various spheres, in particular, in health care.

The holistic character of legislation in this area is divided into
general and special. Special legislation is a set of normative and
legal acts that are applied in the course of carrying out public
procurement procedures for medicines and medical products.
They usually: regulate the choice of the subject matter of the
procurement [14], regulate the turnover of the subject matter of
the procurement [13], approve state programs and measures in
health care; carry out state price adjustment for medicines and
medical products [1], determine the mechanism for spending
money on centralized health care [15], regulate the formation of
medical and technical requirements for the subject matter of the
procurement, etc.

While forming the legal regulation of public procurement
of medicines and medical products, the priority tasks are: the
reduction of corruption risks; the rational use of budget funds;
reducing bureaucratic burdens, administrative costs and appro-
priate barriers; the implementation of transparent procurement;
patient orientation [5].

Procurement is an important part of effective management of
medicines and their delivery, as well as an important procedure
for all levels of health care centers. An effective procurement
process provides the availability of the right medicine, at the
right time for the right patient, at reasonable prices and with
recognized quality standards. Thus, purchasing is not just an act
of purchase, but it embraces a complex range of operational,
business, information technology, security and risk manage-
ment, as well as legal systems targeting to meet the needs of
an institution. In particular, persons involved in the procure-
ment of pharmaceuticals should identify, accredit and control
the relevant sources of supply; evaluate the work of suppliers;
choose a strategy or approach to the purchase; control the drug
delivery; evaluate clinical outcomes and use the results; evalu-
ate new products and the pharmaceutical market. Successful
purchases in hospitals are also a collaborative process involv-
ing people with purchasing, finance, management, clinical and
nursing skills, pharmacy, quality control and even end user: the
patient [26].

The most important moment in conducting public procure-
ment is the defining of subject matter of the procurement. The
further process of this subject depends on its implementation
and signing a contract on the purchase of the product which
closely corresponds to the needs of the customer.

The cost of the subject matter of the procurement of goods,
services is equal to or exceeds 200 thousand UAH, value of
work — 1.5 million UAH [21].

Nikolaos Maniadakis, Anke-Peggy Holtorf, Jose Ottawa Cor-
rea, Photini Jalama, and Kalman Vijaya consider that “tenders
must be well-planned, organized and conducted to be profit-
able. Countries that possess well defined and transparent ten-
der frames and processes will be better equipped to achieve the
desired improvements in healthcare systems. “Suitable tender
practice” includes a clear definition of requirements that will be
used as selection criteria in addition to acquisition costs and to
monitor the success of the tender. “Suitable tender practice” can
help manage spending and improve healthcare at the same time”
[25].

The subject matter of the procurement is goods, works or ser-
vices purchased by the customer through procurement proce-
dure. The participants are allowed to submit tenders or proposals
during negotiations (in the case of the use of negotiated procure-
ment procedure) [21, § 37, part 1, Article 1].
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Medicine — “any substance or combination of substances that
are capable of preventing / treating humans or animals’ diseases.
The medicine is introduced to determine the medical diagnosis
or restoration, recovery, correction and changing of physiologi-
cal functions through pharmacological, immunological, meta-
bolic actions” [22].

Medicine — any substance or combination of substances (in-
cluding one or several active factors and pharmaceutical aids)
that possess properties intended for the treatment or human
disease prevention. Or it is any substance or combination of
substances (including one or several active factors and pharma-
ceutical aids) which can be targeted at preventing pregnancy,
recovery, correction and changing of human physiological func-
tions through pharmacological, immunological, metabolic ac-
tions or determination of medical diagnosis [19].

The subject matter of the procurement is determined accord-
ing to the “Procedure for determining the subject matter of the
procurement” [14]. In the course of the procurement of medi-
cines, the procurement item is determined on the basis of the
third digit of the Glossary of Procurement Terms with the indi-
cation in the brackets of the international non-proprietary name
(INN) of the medicinal product. In case if the subject matter of
procurement of medicinal products contains two or more medi-
cines, the customer points at in brackets the international non-
proprietary name (INN) for each medicine [14].

The customer may identify individual parts of the procure-
ment items according to INN, due to output, adjusting dosage,
in terms of volume and / or according to delivery of medicines.

Thus, the documents submitted for the purchase of medicines
should conform to certain medical and technical requirements:

— medicines should be registered in Ukraine;

— medicines must be registered in the producer country;

— the quality of the manufacturing process of the drug prod-
ucts should be confirmed;

— medicines should be accompanied by the prescribing infor-
mation. It should be in Ukrainian and approved in an orderly
manner;

— the shelf life must be not less than 75% of the prescribed
period of storage.

Medical devices — (healthcare products, medical equipment)
are specially designed for use separately or in combination with
other medicines or for other medical purposes (as a precaution,
diagnosis, disease treatment and other medical condition and
physiological status, supervision, rehabilitation, medical proce-
dures, research of medical and laboratory character, including
for laboratory diagnostics in vitro, measurements, control over
metrological properties, replacement or modification of human
organs or physiological process necessary for the improvement
of the functioning of human organs and tissues, control over the
process of fertilization, embryo-fetal development) systems, de-
vices, including invasive devices, vehicles, equipment, devices,
tools, dressing and suturing, dental materials, reagents, reagent
reaction products, sample storage facilities, calibrators, control
materials and standard samples, software, implants, polymer /
rubber/other material products, their practical application may
not be related to the direct chemical, pharmacological, immuno-
logical or metabolic effects on the human body, special-purpose
clothes and personal safety equipment [14].

When purchasing healthcare products, the subject matter of
the procurement process is determined on the basis of the fourth
digit of the Glossary of Procurement Terms with the code and
the name of the medical product specifying between the brackets
according to the national classification NK 024:2019 “Classifi-
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cation of medical products”, [17]. In case if the subject matter of
procurement contains two or more medicines, the contractor shall
indicate in brackets the code and the name of each medicine.

Healthcare facilities calculate the need for procurement of
medicines by public funds through international specialized or-
ganizations since 2015 [16], taking into account the number of
patients they serve.

Purchases were made through 3 international organizations
for the fourth year running: Crown Agents (United Kingdom),
United Nations Development Program (UNDP) and UNICEF.

The Ministry of Health of Ukraine (the acting Minister of
Healthcare Suprun U.) during 2017-2018 attracted international
specialized organizations for the implementation of centralized
procurement of medicines, immunobiologicals (vaccines) and
medical products for the implementation of national programs
and centralized health care activities [16]. UAH 11930,4 mil-
lion have been allocated from the state budget for these pur-
poses. This money was aimed at preserving and strengthening
health, disease prevention, reducing morbidity rate, disability
and mortality, improving the quality and efficiency of provision
of medical aid, ensuring social equity and defense of the rights
of citizens to health care [2].

International specialized organizations do not disclose infor-
mation about the details of the procurement procedures, with
details of their participants, their price proposals and the criteria
how winners are identified. These organizations only post the
information about announced tenders on their web site, a com-
plete list of bidding documents, in particular, the qualification
requirements for the procurement participants and the subject
matter of procurement [10].

Consequently, such a procurement mechanism does not pro-
vide a complete understanding by the Ukrainian citizens how
the principles of openness, transparency and competitiveness
during the purchasing process are adhered to.

In October 2018, the Ministry of Health of Ukraine estab-
lished a state-owned commercial enterprise “Medical Procure-
ment of Ukraine”. The purpose of this organization (in line with
the Statutes) is to organize and conduct procurement procedures for
medicines, medical products, supporting equipment, health com-

modities, services and procurement under the framework agree-
ments of medical goods and services in favour of customers ac-
cording to the Law of Ukraine “On Public Procurement” [27].

In 2019, this company will carry out preliminary procure-
ments of only two positions of medicines for the treatment of
adults, cancer patients and four positions — for the treatment of
patients with TB.

In 2019, the state budget of Ukraine for the procurement of
medicines and medical products provides 6,58 billion UAH —
for 626 million USD more than in previous years. It means that
patients will receive more vital high-end drugs that usually can
not afford to buy them. In particular, the public procurement pro-
gram includes such medicines and medical products for serious
diseases that require prolonged and / or expensive treatment —
pediatric oncology and adult oncology, tuberculosis, viral hepa-
titis B and C, HIV/AIDS, etc. [23].

Conclusions. Thus, regulatory legal acts about planning and
conducting public procurement of medicines are not effective,
contrary to the requirements of the legislation and also duplicate
each other. As a result, we claim about the suitability of their
revision and cancellation.

As to the medical products, it is urgent to adopt the relevant
law “On medical products” that would regulate the legal rela-
tions connected with the circulation, state supervision (control)
of quality, including the safety and effectiveness of medical
products, defining rights, obligations and responsibilities of
business entities and the subjects of institutional and economic
authority in this area.

In particular, it is necessary to introduce an effective system
of control, namely:

1) internal control over the draft on public finance funds and
purchased material items;

2) control of the contractual requirements compliance signed
with international specialized organizations, in particular on the
timely repayment by these organizations of available funds of
government budget on completing the fiscal year;

3) control about the use of the balance after the procurement,
specification of the medical and technical characteristics of the
subject matter of procurement, etc.

Table 1. The appropriation of funds through the state budget for public procurement
of medicines and medical products for 2015-2018 [2]

Year 2015 2016 2017 2018
the amount of money 92,9 million UAH | 3352,4 million UAH | 5047,6 million UAH | 1337,4 million UAH
the amount of money % transferred to
international specialized organizations 4,2% 85% 84% 22,6%

Table 2. The appropriation of public funds for the purchase of medicines and medical products purchased on the terms
and pursuant to the conditions set out in the agreement (agreements) by specialized organizations for 2016-2017 year

Year 2016
Names of specialized organizations UNICEF CRAUN UNDP Total
Allocated funds 843284600,00 | 1066778700,00 | 2034015900,00 3944079200,00
Thzni‘j“i‘;ﬂﬁitn‘i‘gfa‘iﬁ‘;:f’b?;i‘rcjﬂagzdfts 55253919 39984939 177946238 273185096
Year 2017
Names of specialized organizations UNICEF CRAUN UNDP Total
Allocated funds 1081713300,00 | 1028671100,00 | 3902211800,00 6012596200,00
Th;nzr‘i‘;‘:c‘;n‘fsIz;lei’;ﬁ:fg:;i‘rccﬂaggi‘r‘lCts 83539247 30453555 171596750 285589552
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The main reason for the unproductive and ineffective use of
public funds of the Ministry of Health of Ukraine is the trans-
fer to the accounts of international specialized organizations of
all funds allocated for the purchase of medicines and medical
products. It is necessary to transfer only not more than 30% and
later — 70% after the purchase of medicines and medical prod-
ucts. Indeed, due to fluctuations in the exchange rate there may
be differences between the amounts of agreed estimates and the
payment of the Ministry of Health of Ukraine.

In accordance with an agreement (agreements) signed by the
Ministry of Health of Ukraine with UNICEF, CROWN, UNDP
that make purchases by public funds, we propose to make the
following changes:

1) in the part relating to violating the terms of delivery of
medicines and medical products for the implementation of na-
tional health programs;

2) to foresee penal sanctions for violation of terms of delivery
of medicines and medical products.
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SUMMARY

THE CHALLENGES OF LEGAL REGULATION OF PUB-
LIC PROCUREMENT OF MEDICINES AND MEDICAL
PRODUCTS IN UKRAINE

'Pochynok K., 2Antonova O., *Barehamian S.,
*Tykhomyrova G., *Severinova O.

"University of the State Fiscal Service of Ukraine, Irpin; *Na-
tional Academy of Public Administration under the President of
Ukraine, Kyiv; *Mariupol State University, Ukraine

The purpose of this article is to investigate the requirements
of the current statutory acts about the organization and conduct
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of public procurement of medicines and medical products, to
identify the main problems in this area and ways to eliminate.
Materials for the study of public procurement are: national leg-
islation, the Government Procurement Agreement (GPA) WTO,
etc. Materials for research in the field of medicines and medical
products: “Convention for the Protection of Human Rights and
Fundamental Freedoms”, “The Concept of Reforming Procure-
ment of Medicines and Medical Devices, Ancillary Products and
Other Medical Products”, Laws of Ukraine “Fundamentals of
the legislation of Ukraine on health care”, “On Medicines”, etc.
The topic of the study, its purpose and objectives, the nature
of the object and the subject determined its methodological ba-
sis. In the article general theoretical methods of research have
been used to highlight the current problems of legal regulation
of public procurement of medicines and medical products. The
specific scientific methods made it possible to perform a com-
parative analysis of public procurement in Ukraine and abroad
and emphasized problems of laws and regulations harmoniza-
tion. The statistical method made it possible to reach conclu-
sions due to the appropriation of public funds for the purchase
of medicines and medical products by specialized organizations.
The main reason for the unproductive and unfeasible use of bud-
get funds by the Ministry of Health of Ukraine is the transfer of the
total amount of state funds to the accounts of international special-
ized organizations. Ukraine should urgently adopt the relevant law
“On medical devices” that would adjust legal relations, connected
to circulation, state supervision (control) of quality, including the
safety and effectiveness of medical products, defining the rights,
obligations and responsibilities of business entities, as well as sub-
jects of organizational and economic authority in this area.
Keywords: public procurement, medicines, medical prod-
ucts, Ministry of Health of Ukraine, international specialized
organizations.

PE3IOME

MNPOBJIEMBI ITPABOBOI'O PEI'YIMPOBAHUS I1Y-
BJINYHBIX 3AKYIIOK JIEKAPCTBEHHbBIX CPEACTB
U MEJULIMHCKUX U3JIEJINIA B YKPAUHE

Mouunok K.B., 2Aurtonosa E.P., 3baperamsn C.X.,
3Tuxomuposa I.E., *Cesepunona A.b.

!Vuusepcumem 20cyoapcmeennoi puckaibhotl cayxcovl Yrpa-
unvl, Upnens, *Hayuonanvnas axademus 20CyO0apcmeeHno2o
ynpasnenus npu Ilpesudenme Yipaunel, Kuee; *Mapuynono-
CKUll 20Cy0apcmeenHblll yHugepcumem, Ykpauna

[enbro TaHHOU CTAThU SABJISACTCS MCCIICAOBAHUE TPEOOBAHUI
JICHCTBYIOIIMX HOPMATUBHBIX aKTOB 10 OPraHU3AlMU U NIPOBE-
JICHUIO MyOJIMYHBIX 3aKYNOK JICKAPCTBEHHBIX CPEJCTB U ME/IH-
[UHCKUX M3/ICIHH, a TAK)KE BBIIBICHUEC OCHOBHBIX MPOOIEM B
9TOM cepe U NpeasIoKeHue My Teil X yCTpaHEeHHS.

Marepuanom ajsi U3ydeHus MyOIUUHBIX 3aKyIOK SIBIISETCS:
HAllMOHAJIBHOE 3aKOHOAATeNnbcTBO, ComamieHue o rocymap-
ctBeHHBIX 3akynkax COT u np. Marepuanom ajst ucciienona-
HUSI B 00JIACTH JICKAPCTBCHHBIX CPEICTB M MEIUIIMHCKHUX H3JIC-
sl cranu “KoHBEHIMSI O 3allUTe MpaB YeJIOBEKAa U OCHOBHBIX
cBobon”, “Konnernims pehopMHpOBaHUs 3aKyNOK JISKAPCTBEH-
HBIX CPEACTB M MEIUIIMHCKHX HW3/CIUH, BCIIOMOIaTeIbHbBIX
CPEJICTB, IPYTUX TOBAPOB MEAMIIMHCKOTO Ha3HAYCHHUs~, 3aKOHBI
VYkpaunsl: “OCHOBBI 3aKOHOATEILCTBA YKPAUHBI O 3JIPaBOOX-
panenun”, “O neKapCTBEHHBIX CPEACTBAX .

© GMN

Tema uccienoBanus, e¢ eIb U 33/1a4, XapakTep 00beKTa U
IpeMeT ONPEAENUIIN €r0 METOI0JI0THUECKY 0O OCHOBY. B cra-
ThE HCI0JIb30BAHBI 00IETEOPETHIESCKHE METOIbI HCCIISJOBAHUS
JUISL OCBELICHHS aKTyalbHbIX HPOOJIEM IIPaBOBOIO PETYIHPO-
BaHUs MyOJIMYHBIX 3aKyNOK JICKAPCTBEHHBIX CPEACTB M MeEJH-
LMHCKUX u3zenuil. CrienyanbHble HayYHbIe METO/bI I03BOIMIN
IPOBECTH CPABHUTEIILHBIN aHAIN3 ITyOJIMYHBIX 3aKyIOK B YKpa-
MHE 1 32 pyOemoM, a TaKXKe yKa3aTb Ha IPOOIEMbI UX IPaBOBO-
ro peryaupoBaHus. CTaTUCTUYECKUN METOJ MO3BOJIMI CHENaTh
BBIBOJIbI, KACAIOIINECs] BBIACICHHS TOCYIapCTBEHHOro (hUHAH-
CUPOBaHMs CIELUATU3UPOBAHHBIM OPraHU3aLUAM Ha 3aKyIKYy
JICKapCTB ¥ MEIULIMHCKUX U3JCIHUH.

Crenad BbIBOX, YTO OCHOBHOM NPUYMHON HENPOLyKTUBHO-
I'0 U HEpe3ylbTaTUBHOIO MCIIOIb30BaHUs OIOKETHBIX CPEICTB
MUHUCTEPCTBOM 3/IpaBOOXPAHEHUsT YKpAUHbI ABJISIETCS Iepe-
YUCJIEHUE Ha CYeTa MEXAYHAPOIHBIX CIELHMaIU3UPOBAHHBIX
OpraHu3aluX BCEH CyMMbI roCyIapCTBEHHbIX cpencts. llox-
YepKHyTa HEOOXOAMMOCTb NMPUHSTHUS 3aKoHa “O MEIUINHCKUX
M3IeIHsIX ", KOTOPBI OBl yperynupoBal IPaBOOTHOIICHNS, CBsI-
3aHHbIE C OOpalleHHeM, roCylIapCTBEHHBIM KOHTpPOJEM Kade-
cTBa (BKIIIOYasi 6€30MacHOCTh M dPPEKTUBHOCTD MEIUIIUHCKOM
IPOYKIIMH), ONPEACINI IpaBa, 00S3aHHOCTH M OTBETCTBEH-
HOCTb CyOBEKTOB XO35IHCTBOBAHMS, a TAKXKE CyObEKTOB OpraHu-
3aLIOHHO-XO03sIHCTBEHHBIX MOJIHOMOYHIA B 3TOH cdepe.
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XAPAKTEPUCTHUKA 3AIIUTHOI'O JEMCTBUA KBEPIIETUHA U EI'O BOJJOPACTBOPUMOM
®OPMbI KOPBUTHUHA HA MOJIEJIN TUKJIO®EHAK-UHYIIUPOBAHHOM T'ACTPOIIATUA

Crenanok H.I'.

Bunnuykuii nayuoranvuvi meduyunckutl yrugepcumem um. H.U. Ilupoeosa, Ykpauna

Cpen MHOTOYHCIIEHHBIX JICKAPCTBEHHBIX IIPEIapaToB, KOTO-
pble Ha CETOAHAIIHMN JeHh NMEIOTCS B apceHa e KIMHUINCTOB,
HeCTeponaHbIe MpoTHBOBOCTIANMTENbHBIE cpencTBa (HIIBC) 3a-
HHIMaIoT 0co00e MecTo Grarofapst BRICOKMM JIEIeOHBIM CBOHCTBAM
1 OTHOCHTENBHOM Oe3omacHocTH. Hecmotpst Ha o0menpr3HaHHbIe
nonoxurenbHble cBoiictBa HIIBC, nx mcnonp3oBaHue B KIMHH-
K€ OTPaHMYIEHO PUCKOM BO3HUKHOBEHMS CEPhE3HBIX OCIOKHEHMH
CO CTOPOHBI BHYTPEHHHX OpraHoB M kpoBu. HambGomee pacmpo-
CTpPaHCHHON U OIACHOH PeaKInel, KOTopas BO3HHUKAeT MpH IIH-
TETEHOM HCTIONB30BAHIN MPENapaToB JAHHOM TPYIIEI — SBIETCS
HIIBC-unnynmpoanHas racrpomnarws [ 1,18,20,21].

Cerogust ¢ menpto mpodwmnaktuku U JedeHuss HIIBC-
racTpONaTHii, B OCHOBHOM, HCIONB3YIOT HHTHOHUTOPHI IIPO-
TOHOBOTO Hacoca (OMENpa3ol, JaHCcOompason), omokarops! H.-
penenTopoB ructaMuHa (paMOTHANH) U CHHTETHYECKUI aHaJIoT
npocramanauHa E -MA301IpoCcTon. YKa3aHHbIE JIEKAPCTBEHHBIE
CpelCcTBa HE BCEIZa YAOBIETBOPSAIOT MOTPEOHOCTSIM KIIMHHIIU-
CTOB, TaK KaK HEZOCTATOYHO 3(P()EKTUBHBI M XapaKTEPHU3YIOTCS
mo0o4HBIMH P exramu [16,17].

YuutsiBas MHOTOrpaHHOCTH TaToreHe3a HIIBC-ractponarwid,
[0 HalleMy MHEHHUIO, ONTHMU3HPOBATh (DapMaKOIOTHIECKHEe
3¢ deKTE HeCTePOUTHBIX AHTU(IOTUCTHKOB M IMOBBICHTH HX
6e30macHOCTh BO3MOXKHO IyTeM kKoMmOuHarmu HITBC ¢ mpemna-
paraMu, 00IaIArONIMMH MOIH(YHKINOHAIBHBIMI CBOHCTBAMH,
KOTOPBIE XOPOIIO COIIOCTABIMBI C TATOT€HE30M yKa3aHbIX IaTo-
JIOTHYECKUX COCTOSTHHUH.

K gmcimy Takux 1ekapcTBEHHBIX MPETIapaToB CIIELyeT OTHECTH
KBEPIIETHH U €T0 BOAOPACTBOPHMYIO (hopMy KOpBUTHH. BE1OOp
KBepIETHHA (KOPBUTHHA) JUTS MPOPUIAKTHKH YIIBIIEPOTEHHOTO
neiicteust HIIBC 00ycioBieH ero MpUpOIHBIM IPOUCXOXKIEC-
uueM. [Ipemapar xapakTepu3yeTcst IEHHBIM KOMITIEKCOM MOJIH-
TPOMHBIX (PapMAKOIOTHIECKHX 3()(PEKTOB, B YaCTHOCTH IPOTH-
BOBOCIAJIUTENILHEIM, AaHTHOKCHAAHTHBIM, aHTHTHIOKCAHTHBIM,
CTUMYIHPYIOIINM AeHCTBHEM MUKPOIMPKYIATOPHEIE U perapa-
THBHBIE TPOIECCH, KOTOPBIE COTIACHO JINTEPATYPHBIM JTaHHBIM
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UMEIOT TEPCIIEKTHBY HCIONB30BAHUS MPU BOCIAIUTENBHBIX U
nreMuueckux mpomeccax [14,19,22]. Kpome Toro, kBepreTuH
OTHOCHUTCS K 0€30IaCHBIM M MAJIOTOKCHYHBIM JICKapCTBEHHBIM
CpPE/ICTBAM.

CoracHO JUTEpaTypHBIM JaHHBIM, MPUMEHEHUE KBEPIETH-
Ha B COCTaBE JICKAPCTBEHHBIX IPEIapaToB B BUAE TAOIETOK U
TpaHyll OTPaHUYCHO €r0 CBOWCTBOM HEPAaCTBOPUMOCTH B BO-
ITHOH cpefie, a, CIIe0BATEeNbHO, U B (DH3HOIIOTHYECKUX JKHUIKO-
CTSIX OPTaHHU3Ma, UTO OTpPEeNsieT HU3KYIO €r0 OHOTOCTYITHOCTb.
[10]. Brlmen3snoxeHHOE TUKTYyeT HEOOXOAWMOCTH MOUCKA IIY-
Teil MOyYeHHUS HOBBIX JICKAPCTBEHHBIX ()OPM KBEpIICTHHA IS
MapeHTepaIbHOrO MpuMeHeHus. B Hay4HO-1Ipon3BOICTBEHHOM
LEeHTpe 3aKPHITOT0 aKIHOHEPHOTO 00ImecTBa «bopiiaroBckuit
X®3» nmomyueHa BogopacTBOprMasi popma KBEpLETHHA C BBICO-
KOW OMOMOCTYMHOCTBIO. YKa3aHHBIH OMO(IaBOHOHI B JAaHHOM
JIEKapCTBEHHOM (popMe HCIIOTBb30BaH B KAYECTBE KAPIUOMIPOTEK-
TOPHOTO Ipernapara B JICYCHUH OCTPOTo WHpapKTa MHOKapIa U
MTOJIOKUTETHHO 3apEKOMEH/IOBAN ce0s B TuTaHe d((EKTUBHOCTH
u Oe3omacTHOCTH [7].

JIst Money TacTpoNaTud MPUMEHEH TUKIOo(eHaK, KOTO-
Pl Graromapsi BEIpaXKCHHOMY MPOTHBOBOCIIATUTEIFHOMY U
obe30onuBarmeMy 3pdekraM, a TakKe YMEPEHHOH ymblie-
POTEHHOCTH, B HAaNOOJBIIECH Mepe yIOBIETBOPSET MOTPEOHO-
CTHU KIMHHUIIHCTOB.

Lenbro mccnenoBanus SBIIOCH OMPEACTHUTh 3aIUTHOE JCH-
CTBHE KBEpIETHHA U €r0 BOJOPACTBOPUMON (OPMBI - KOPBHU-
THHA B CPaBHEHUH C COBPEMEHHBIMH TacCTPOMPOTEKTOPHBIMHU
npernaparaMid Ha MOJAENTH JHKI0()EHaK-WHIYyIUPOBAHHON Ta-
CTpOTIATHH.

Marepuaa u Metoabl. VcciaenoBanus npoBeaeHsI HA 56 He-
TMHEHHBIX KpbIcax-camuax maccoit 190-250r, pa3duteix Ha 7
TPy 10 7 KUBOTHBIX B Kakaoi. ['acTpomaruio MomenupoBa-
T Y KPBIC, KOTOpPBIE Ha TMPOTSHKCHUH | CyTOK OBLIH JIUIICHBI
MMAIIN CO CBOOOTHBIM JOCTYIIOM K BOJIE, ITyTEM OIHOPAa30BOTO
BBEICHHUS B JKENYIOK IUKIO(pEeHaKa-HATpHA ((papMaleBTHIC-
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Tabruya. Bausinue xopeumuna, Keepyemuna u npenapamos-cpagHeHus.

Ha ynvyepozennoe oeticmeue oukiogenara y kpvic (M+m, n=7)

YcaoBust 3KCIIepUMEHTa KosmuectBo gecrpykuuii Ha COK | IlpoueHT n3MeHEHHIT OTHOCUTE/ILHO KOHTPOJIA

0,9% NaCl+ nuxnodeHak (KOHTPOIIb) 9,62+1,06 -

Owmenpazont+aukiodeHax 1,73+0,41%157 -82
Kopsurun+aukinodenak 2,1240,34*1.67 =78
Keepuerun-+aukiodenax 2,31£0,36*!7 -76
damoTuanH+AUKIOPEHAK 2,89+0,42%*! -70
MusomnpocTont+aukiodeHax 3,08+0,38"! -68
Jle-Hon+ qukinodeHax 3,65+0,44%*! -62

npumeyanue. * - p<0,05 omnocumenvHo pynnsi, Homep KOMopol CIMoum 803ine 36e3004Ki

ckast komnanus «Jlapauiay) B 1oze 50 mr/kr [4]. Uccnenyembie
IIpernaparsl B TeparneBTnIecky 3QGeKTHBHBIX 032X [3,5,7] BBO-
JIMJIM TIpEeJBapUTENIBHO Tepes AuKiIodeHakoM 3 pasza ¢ UHTep-
BaJioM 12 4, mociieiHee BBEIEHUE MPOU3BOAMIOCH 3a 1 yac 110
JUKJI0(eHaKa: HCIIOIb30BaJIN IpaHyIlbl KBepueTnHa - 100 Mr/kr,
B/%), KOPBUTHH - 5 MI/KT, B/M (00a mpemnapara — Ipou3BOJICTBa
HIIL] «bopmarosckuit Xd3», Ykpanna). s cpaBHEHHsT HC-
MOJIb30BAJIN OMeTpasol - 50 Mr/kr, B/, paMoTumut - 50 Mr/kr,
B/K, CHHTETHUYECKHI aHaJIor IT'E, musomnpocron - 0,05 MI'/KT,
B/’K U KOJUIOMJHBIH CYOIUTpAT BUCMYTa - Ie-HOM, 50 MI/KT, B/K.
JK¥MBOTHBIE KOHTPOJIBHOW TPYIIIBI MOIYYalnd B/ K DKBHBAJICHT-
HOE KOJIMYECTBO (DM3HOJIOTHUECKOTO pacTBOpa HATPHS XJIOPH-
na. Cryctst 24 yaca rocie BBeIeHUS AUKIOo(eHaka IBTaHa3HIO
KPBIC IPOBOIMIIM IOZ P HUPHBIM Hapko3oM. Bee atamnsl nccneno-
BaHMI BBHITIOJTHEHBI CONNIACHO MeXKIyHapOIHEIM TPEOOBaHUSIM H
npuHIunam «EBponeiickoil KOHBEHIIMY 3aIUTHI T03BOHOYHBIX
JKHBOTHBIX, HCIIOJNB3YyeMbIX B JKCIIEPUMEHTANBHBIX M JPYTHX
Hay4HbIX Hessx » [15].

CreneHb NPOTUBOSI3BEHHOTO JICHCTBYSI IIPENapaTtoB OIleHHBA-
I CITyCTSI OZTHU CYTKH TIOCIIe BBEJICHUSI AMKIIO(EeHaKa 1o JuHa-
MHKE CPEe/THET0 TI0Ka3aTels KOJINYeCTBa AeCTPYKIHMH (13Ba, 3po-
3HH, KPOBOMBIUSIHHUS) HA CIM3HUCTOH 000mouke sxenynka (COX)
KpBIC Kax1oi rpynmnsl [13].

CratucTudyeckyro  00pabOTKy  pe3ylbTaToB  IPOBOJIU-
IM  TpuW  ToMomyM makera «Statistica6.1»  (IpUHAIEKHUT
HULl BHMVY wum. M.U. Iluporosa, JMUEH3UOHHBIH HOMEpP
BXXR901E246022FA).

PesyabTarel n ux obcy:xaenme. [IposeneHHoe uccienoBa-
HHE NI0Ka3aJo, 4YTO OHOPA30BOE B/K BBEJCHHUE KpbICaM JIHKIIO-
(enaka B 03¢ 50 MI/KT BBI3BIBACT B KOHTPOJILHOM IPYIIITE JKHU-
BoTHbIX Ha COX B cpennem 9,62+1,06 nectpykiuii (Tabnumna).

IIpeBeHTHBHOE TpEXpa30BOE BBECHNE KPBICAM IIEPe/ INKIIO-
(eHakoM KOpBUTHHA (SMI/KT B/M B IepecdyeTe Ha KBEPIETHH)
WK KBepiieTuHa B 103¢ 100 MI/Kr B/, 0M00HO pedepeHc-mpe-
rnaparaMm TopMo3uio yiasleporennoe aeiicrsue HIIBC, Ha uto
YKa3bIBaeT JIOCTOBEPHOE CHIDKEHHE I10Ka3aTelsl KOJIMYeCTBa
necrpykuuiit Ha COX coorBercTBeHHO Ha 78 u 76% OTHOCH-
TeJIbHO KOHTpoJist. O6a mpenapara MposiBUIIH IIPAKTHYESCKU OJIH-
HaKOBYIO 3(p()EKTUBHOCTD U 3aHSIIN IPH STOM IIPOMEKYTOUHOE
TIOJIOXKEHHE MEXy OMerpasoiioM (Hambonee 3(PQeKTHBHBIM
npernaparoM) ¥ (JaMOTHIHHOM, IIPOTHBOSI3BEHHOE JISHCTBHE KO-
TOpbIX cocTaBuiio 82% u 70%, COOTBETCTBEHHO.

Takum 00pa3om, pe3yinbTaThl IPOBEAESHOTO UCCIIEIOBAHNS T10-
3BOJISIFOT 3aKJIIOYUTH, YTO TIPEHaparsl ¢ MOIN(QYHKIMOHAIEHBI-
MU (papMaKOIOTHIECKUMHU CBOMCTBAMH - KOPBUTHH M KBEPLETUH
XapaKTepU3YIOTCsl BBICOKOW CTEIEHBIO 3aIUTHOTO ACHCTBHS Ha
COX B ycoBusix AMKI0(peHaK-HHAYINPOBAHHON IacTPOIIATHHL.
[To 3naunMocTH yKazaHoro 3(h(eKTa KOPBUTHH U IPAHYJIIBI KBEP-
LIETUHA NTPAKTHYECKU COMOCTABUMBI C OMETIPA30JIOM.
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[Momy4ennsle pe3yabTaThl 000CHOBBIBAIOT LIEJIECO0OPAa3HOCTD
HCIIOJIE30BaHMS KBEPIETHHA (KOPBUTHHA) C LEIIBIO IPEIYIIPERK-
nenust nospexaennit COXK, BeizBannbix HIIBC. Mexanusm
3amuTHOTO JeiicTBrs obonx mpenaparoB Ha COX B ycinoBHsX
JUKIO(EeHAK-UHYIIUPOBAHHOW TIacTpONaTHH MOXKHO CBSI3aTh
CO CIIOCOOHOCTBIO YKAa3aHHBIX IPENapaToB CTUMYJIMPOBATH
kpoBocHaOxkerne COXK, aHTHOKCHIaHTHOMY, TIPOTHBOUIIIEMH-
YECKOMY W aHTHUTUIIOKCAaHTHOMY d(deKxTam. YIbIeporeHHOCTh
HIIBC, kak u3BecTHO, OOYCJIOBIICHA, B OCHOBHOM, UX aHTH-
IIPOCTAIVIAHAMHOBBIMU CBOMCTBAMHU, B YaCTHOCTH, YIHETCHU-
€M CHHTE3a MPOCTAlIaHJUHOB C Ba3OJWIATUPYIOIUM U aHTU-
arperantHbM >pdexramu (PgE, u Pgl,). Benencreue vero, kak
U3BECTHO, BOSHUKAIOT HAPYIICHHsI PETMOHAPHOIO KPOBOTOKA U
kucynopoasoro pexxuma B COX, 4ro npuBOAUT K BO3HUKHOBE-
HHIO B Heil MukponHdapkToB [8,11]. CortacHO JIHTEpaTypHBIM
JTaHHBIM [12], kBepreTHH (KOPBUTHH) 00J1ajaeT CIIOCOOHOCTHIO
ctumynupoBark kpoBocHabxkenne COX n co3paBath B Hel
ONpEJCIICHHbIM KHUCIOpOAHBIH pe3eps. Mcxonsa ux »3toro,
peaBapUTeIbHOE BBEJCHHE KOPBUTHHA Iepe]] TUKIo(peHa-
KOM HHBEJIUPYET HapylICHUs KPOBOTOKA U KHUCIOPOAHOIO
pexHuMa B JKeNly[ake, BbI3BaHHBIX ykazaHHeIM HIIBC. Otun
¢ pexTs OnodIaBOHONIOB peanu3yTcs Oraronaps HATHIHIO
y IpenaparoB aHTHOKCHJIAHTHOI aKTUBHOCTH, CIIOCOOHOCTH
CTUMYJIMPOBATh CUHTE3 PHAOIeHHOT0 NO U B KOHEUHOM HTO-
re crocoOCTBOBATh Ba30AMIISATAIIMHI, IIPOTHBONIIEMUYECKOMY
U aHTUTUIOKCAaHTHOMY 3¢ dextam [11]. 3amuTHOe neiicTBue
KOPBUTHHA pEaln3yeTcs TaKXke 3a CYeT ero CIOCOOHOCTH
HEIOCPEJCTBEHHO CTUMYJIMPOBATh BO BHYTPEHHUX OpraHax
IPOAYKIMIO MPOCTANIAHJUHOB € IUTOIPOTEKTUBHBIM Jei-
creuem (III'E2 u [II'12) [19,21].

AHTHOKCH/IaHTHAsI aKTUBHOCTh KBEPLETHHA (KOPBUTHHA) 00-
YCIIOBJICHA [IPEXKJIE BCErO €r0 XUMHUUECKOM CTPYKTYpOil, B uact-
HOCTH HaJHM4UE B CTPYKType OOJBIIOr0 KOJIMYECTBa THIPOK-
CUJIbHBIX Pa/IUKAJIOB I103BOJISIET KBEPLIETHHY SIBIIATHCS JOHOPOM
2JIEKTPOHOB U BOLOPOAA, CBA3bIBAs IIEPEKUCH BOLOPOZA U OKHC-
Jsist cyrnepokcua-aHuoH [2]. CoryiacHO JIaHHBIM HCCIIE0BaHUI
[6,9], kBepueTHH caM MOXKET BBICTYIIATh B KAQUECTBE JIOBYIIKH
CBOOOJIHBIX paJMKaJIOB, CHIKATh KOHIICHTPAIMIO MaJOHOBOTO
JUalbJIeTUa U JAUCHOBBIX KOHBIOIATOB IIPU AKTUBALUU IIPO-
[[ECCOB JINIIONEPOKCHUIAINH, a TAK)KE aKTHUBHPOBATH (DePMEHTHI
AQHTUOKCUJAHTHOM 3aIlUTHI.

®naBoHOU] KBEpLETUH KPOME BBIIICHA3BAaHHBIX CBOICTB,
o0JaaeT BEIPAXKEHHBIM IPOTHBOBOCIAIUTEIBHBIM JIEHCTBUEM
(uarunbupyer S-nunokcurenasy, npogykuuto IL-18 u IL-8), mo-
JIOKUTEIIBHO BIIUsIET Ha cucteMy cuHTe3a NO, uTo JIEXKUT B OC-
HOBE MEXAHU3MOB €0 Ba30JMJIATUPYIOLIETO U IPOTUBOUILICMHU-
yeckoro ¢ dexToB. BecbMa 3HAYMMBIM (haKTOM SIBIISETCS TAKKE
CIIOCOOHOCTbH KBEpIMTHHA HHTUOMPOBATH MPOIYKIIHMIO COJISTHON
Kkucnotel U poct Hp B xenynxe [15,16,21].
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Taxkum oOpa3oMm, IpHUBEACHHBIC JaHHbIC YKa3bIBAIOT HA TO,
YTO OJIHUM M3 MEXaHHU3MOB OCJIA0JICHUS] KBEpLETHHOM (KOp-
BUTHHOM) YJIBLIEPOr€HHOCTH AMKIO(EHAKa — SBISETCS CIIO-
coOHOCTh OnodaBoHONAa HIBENUPOBaTh BhI3BaHHbIe HIIBC
HApYUICHUs] KPOBOCHAOKEHHS] M KHCIOPOJHOTO PEXHMa B
COX. Kpome Toro, Hanuuue y KBepueTruHa (KOpBUTHHA) ITPO-
THBOBOCIAIHUTEIBLHOTO JIEHCTBHS 32 CUET aHTHICHKOTPUECHO-
Boro 3¢d¢dekra [5], Ha HaW B3I, OyAEeT HMETh IOJIOKHTEIb-
HO€ BJIMSHUE Ha BBIPAKEHHOCTH IPOTHBOBOCIOIUTEIBHOTO
neiicTBus AukiIodeHaka, 4YTo MO3BOJHUT MCIIOJIB30BaTh Ooliee
HHU3KHE TEPaNeBTHYECKUE JJ03bI HECTEPOUIHOTO aHTU(IOTH-
CTHKA ¥ TeM CaMbIM HUBEJIHMPOBATh BOSHUKHOBEHHE MOOO0Y-
HBIX 2P PEKTOB.

BeiBoa. [IpeBeHTHBHOE BBEICHHE KBEpUETHHA (KOPBUTH-
Ha) mepes JUKIO(QEeHaKOM B TaKoil e Mepe, Kak U oMerpa-
30J1, CIOCOOCTBYIOT OCJIA0JICHUIO YIbIIEPOT€HHOCTH yKa3aHO-
ro HIIBC.
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SUMMARY

CHARACTERISTICS OF THE PROTECTIVE EFFECTS
OF QUERTZETIN AND ITS WATER-SOLUBLE FORM
CORVITIN IN THE MODEL OF DICLOFENAC-IN-
DUCED GASTROPATHY

Stepaniuk N.

National Pirogov Memorial Medical University, Vinnytsa,
Ukraine

Today, worldwide, there is an intensive search and develop-
ment of new approaches to increasing the efficiency and safety
of classical NSAIDs. In view of the many-sided nature of the
pathogenesis of NSAIDs-gastropathy, in our opinion, to op-
timize the pharmacological effects of NSAIDs, first of all, to
increase their safety can be by combining them with drugs with
polytropical pharmacological properties.

The aim of research - The characterize degree of gastropro-
tective effect of quercetin (corvitin) in comparison with antise-
cretory drugs, misoprostol and De-Nol in diclofenac-induced
gastropathy.

The study was conducted on 56 nonlinear male rats, distributed
in 7 groups. Gastropathy was modeled by administered diclofenac
sodium once in a stomach in a dose of 50 mg / kg. Investigated
drugs were administered 3 times in advance with an interval of 12
hours; the last administration was 1 hour before diclofenac: the
quercetin granules (100 mg/kg, intragastrically), corvitin (5 mg/kg,
intramuscularly), as well as comparisons of omeprazole (50 mg/kg,
intragastrically), famotidine (50 mg/kg, intragastrically), synthetic
an analogue of PGE1, misoprostol (0.05 mg/kg, intragastrically)
and colloid bismuth subcitrate (de-nol) (50 mg/kg, intragastrically).
Animals of the control group received intragastrically equivalent
amount of physiological sodium chloride solution. The degree of
antiulcer activity of the drugs was evaluated one day after the in-
troduction of diclofenac sodium according to the dynamics of the
average number of destructions on the mucous membranes of the
stomach each group of rats.

The study showed that a single dose of diclofenac in rats
induced gastric mucosa in control animals at an average of
9.62+1.06 destructions. Preventive administration of rats before
diclofenac corvitin or quercetin was similar to reference drugs
inhibiting the ulcerogenic effect of this NSAID, indicating a
probable decrease in the number of destructions per gastric mu-
cosa respectively at 78% and 76% against 82% under the action
of omeprazole.

Preventive administration of quercetin (corvitin) before di-
clofenac to the same extent as omeprazole promotes weaken the
ulcerogenicity of this NSAID.

Keywords: diclofenac-induced gastropathy, Quercetin, Cor-
vitin, De-Nol, gastroprotection.
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PE3IOME

XAPAKTEPACTHUKA 3AIUTHOI'O JEMCTBUSA KBEP-
LETUHA U EI'O BOJIOPACTBOPUMOI ®OPMbI KOP-
BUTUHA HA MOJIE/M JUKIIO®EHAK-UHAYHUPO-
BAHHOWM F'ACTPOIIATUA

Crenaniok H.T.

Bunnuyxuii nayuonanbuvili MeOUYUHCKUN yHusepcumem um.
H.U. Ilupocosa, Ykpauna

Lens wmccrmeqoBaHUS - OXapaKTepPH30BaTh CTEMEHb TacTpo-
MPOTEKTOpHOTO 3((eKTa KBepueTHHA (KOPBUTHHA) B CpaBHE-
HUM C aHTHUCEKPETOPHBIMHU IIperapaTaMy, MH30IPOCTOIOM H
JIe-HOJIOM IPH AUKIO(IeHAK-HHAYINPOBAHHON raCTPONATHN.

HccenenoBanme nmpoBeeHO Ha 56 HEMMHEHHBIX KpbICax-caMIlax,
pa3OUTHIX Ha 7 TPyHIL. ['acTpomariio MOIEMPOBAIN Y KPBIC, ITy-
TEM OIHOPA30BOTO BBEACHHUS B XKEMYyHOK ANKIO(EHAKa-HATPHS B
noze 50 mr/kr. Mcenemyemple penaparsl BBOAWIH TIepe]] UKIO-
(henaxom 3 pasa ¢ uHTepBaIoM 12 YacoB, TOCTEIHEE BBEICHHE
Obw10 32 1 yac 10 mUKIOQeHaKa: WCTIONB30BAN TPAHYJbl KBEp-
nerrHa - 100 MI/KT, B/’K, KOPBUTHH - SMI/KT, B/M, B TIepecyeTe Ha
KBEPIIETHH, a Takke pedepeHc-mpenaparsl oMenpason - 50 MI/kr,
B/, pamMOTHMH - 50 MI/KT, B/5K, cunTeTHdeckuit anasor ITTE, mu-
3ompocton - 0,05 MI/KT, B/K W KOJUIOWAHBIA CyOIMTpaT BHCMYTa
(me-Hom) - 50 Mr/kT, B/%. JKHBOTHBIE KOHTPOIBHOW TPYIIIEI MOy~
YaJi B/’K SKBUBAJICHTHOE KOIMYECTBO (DH3UOIOTUIECKOTO PacTBO-
pa Harpus xnopuaa. CTeneHb MPOTHBOA3BEHHOTO ISHCTBHS Mpema-
PaTOB OIEHMBAIH CITyCTs | CyTKH IOCie BBEACHHUS AUKIO(PEHAKA
MO JMHAMHKE CPETHETO ITOKa3aTelsl KOMMYECTBA JECTPYKIMHA Ha
cmm3ucToi 06omouke xemyaka (COXX) KpbIc KaKIoi TpyTIbL.

OpHOpa3oBoe BBEJACHHWE KpbIcaM TUKIO(EHaKa BBI3bIBaA-
€T y XHMBOTHBIX KOHTponbHOH Tpymmsl Ha COXK B cpemmem
9,62+1,06 nectpyknuii. [I[peBeHTHBHOE Tpexpa3oBoe BBEICHUE
KpbIcaM Tepes TUKI0(eHaKoM KOPBUTHHA WM KBEPIETHHA, T10-
IOOHO pedepeHc-TpenaparaM, HHTHOUPOBAJIO YIIBIIEPOreHHOE
neiicreue HIIBC, Ha 4T0 yKa3bpIBajo JOCTOBEPHOE CHIDKCHHE
nmokasatesst KonmdecTsa aectpykiuid Ha COXK cooTBEeTCTBEHHO
Ha 78 u 76% npotus 82% mox AeficTBHEM OMeTpasona.

[IpeBeHTHBHOE BBEACHNE KBEPIIETHHA (KOPBUTHHA) TIEpe]] AU-
KI0()EeHAKOM B TaKOU Ke Mepe, KaKk U OMETPAa3oll CIIOCOOCTBYET
0CIabIeHHIO YITbLIEPOTeHHOTO NieiicTBUs ykazanHoro HIIBC.
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SYSTEMIC STEM CELLS EQUILIBRIUM THEORY - THE LAW OF LIFE

Tamazashvili T.

New York, USA

Cells are a constitutional element of all living organisms. The
human body consists of about 30-37 trillion cells [32]. The life
span of cells differ, but all of them stop functioning after a cer-
tain period of time and are replaced by new same kind of cells,
occurring after mitosis [12,39,41]. Precursor of new cells are
stem cells, which are spread all over the body in every organ
and tissue in a special environment niche [31,33,36,43]. The
stem cell niche generates signals that regulates stem cells self
renewal, quiescence and differentiation [6,35]. Even adult stem
cells that have long term proliferative activity cannot function
forever and need to be replaced by new stem cells.

According to the Hayflick limit theory, the human cells ability
to divide is limited to approximately 50 times after which they
stop dividing [21].

Based on telomere theory, telomeres become shorter with
each successive cell division [7]. Telomerase is shown to restore
telomere, ensuring that certain cells, such as egg and sperm
cells, can continue to reproduce themselves. Telomerase cannot,
however, ensure the permanent division and survival of stem
cells. First of all, most cells lack telomerase repair capacity,
their telomere shorten with every division, and when it reaches
a critical length, those cells stop replication. Even in stem cells
which possess telomerase repair capacity, telomerase cannot
prevent telomere shortening after extensive stem cell division
[13,14,22,24,38].

All those studies confirm that adult stem cells can replicate for
a certain period of time and eventually they need replacement.

To explain how production of systemic stem cells correlates
with their utilization throughout the life and why this balance is
of vital importance, the new phenomenon has been established
— Systemic stem cells equilibrium theory.

According to this theory, the life of mammalian organisms
is governed by systemic stem cell pools which comprises cells
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with different proliferative abilities and differentiation stages.
They include: 1) Embryonic stem cells which are pluripotent and
can become all cell types in the body. They reside from the em-
bryonic period and actually cannot be reproduced. Embryonic
stem cells population basically determines many physiological
processes in the body, even the length of life. 2) Adult/somatic
stem cells are produced from embryonic stem cells. They are
multipotent with broad differentiational development, especially
while they are remained in the circulatory system of the body. 3)
Stational stem cells are the same adult stem cells after extravasa-
tion. They are situated in a special niche of tissues and organs
and give offspring to all tissues even beyond their boundaries.
They usually are progenitor of lineage restricted stem cells. This
is the basic constituent of the system stem cells pool. They pro-
vide the total systemic proliferative potential of the body.

Some studies have been done indicating the property of stem
cells to be trans-differentiated, re-differentiated, or even de-
differentiated via their reprogramming abilities [2,19,23,26,42].
This kind of development of stem cells, however, should be con-
sidered as a response to arised specific environmental conditions
in terms of situational adaptation and can provide just additional
supply to the systemic stem cells pool.

So, at birth, the body already has systemic stem cells and
total proliferative potential which is destined to be used
throughout the life.

Based on the systemic stem cells equilibrium theory, the produc-
tion rate of total body stem cells is always in balance with their ad-
equate utilization during all periods of life preventing accumulation
of excessive stem cells especially in the circulatory system.

Systemic stem cells balance is maintained throughout the life
span in spite of absolutely distinct major processes, taking place
in the body,when each of them require “privilege” supply with
systemic stem cells.
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Production of systemic stem cells does not have steady rate
throughout the life. It increases gradually after birth and reaches
its peak by the end of puberty when body growth process is basi-
cally accomplished [44].

Systemic stem cells pool remained stable during whole re-
productive period and tends to decline thereafter. Diminishment
in systemic stem cells production continues until the end of life
[27,30,36].

There is inconsistency in utilization of systemic stem cells
throughout the life and depends on the period of body devel-
opment, which determines basically the “privilege” of systemic
stem cells use.

In the living organism there are three major processes that
mainly require predominant supply with vast number of stem
cells: 1)functioning of own organs and systems 2) body growing
process and 3) reproductive function — spermatogenesis in male
and pregnancy in female.

Supply of body organs and systems with new cells is a per-
manent lifetime process, whereas body growth and reproductive
function are periodic events occurring only in a given period
of life. To change periodic predominance of the utilization of
systemic stem cells, the body has a unique property of redistri-
bution of massive stem cells supply from body growing process
towards performing of reproductive function.

Redistribution of stem cells is a very important function to
maintain a steady and safety level of circulatory stem cells in the
body and avoid lack of distribution or overloading the regional
tissues with excessive number of stem cells, which can trigger
process of oncogenesis.

Lifetime instability in production and utilization of new stem
cells constantly puts under risk systemic stem cells equilibrium
and creates the chance of accumulation of excessive stem cells.
This risk, unfortunately, is so real and harmful in all periods of
life, that the body has avery unique and effective remedy to get
rid of it, in terms of discharging from extra stem cells. One of
the main ways to discharge the body from excessive stem cells
in all periods of life is functioning of hair follicles, which will be
discussed later. Fig. shows the correlation between production
and utilization of systemic stem cells throughout the life.

SYSTEMIC

STEM CELLS

Fig. Systemic Stem Cells Equilibrium Throughout Life

Abbreviations: BG — Body Growth; BHG — Beard Hair
Growth; M — Menses; MSC — Maternal Stem Cells; OF — Or-
gans Functioning; OG — Qogenesis; SG — Spermatogenesis;
SHG — Scalp Hair Growth, THG — Torsal Hair Growth
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During embryonic period, the basic need in stem cells are
fetus growing process and functioning of fetus organs and sys-
tems in both genders. In females, additional need of stem cells
is required to support oogenesis. At 5 moths of gestation in the
ovaries, about 6-7 million germ cells are produced during oo-
gonial proliferation period. At the beginning of gestation, the
main source to provide the fetus needs is maternal stem cells
with gradual replacement by the stem cells of own production.
For example, hematopoiesis begins early in embryonic devel-
opment. During the second week of gestation, angiogenic cell
clusters appear in the yolk sac. In the sixth week, hematopoiesis
begins in the liver. Hematopoiesis in the bone marrow begins
during the second month of gestation. From this time on, most
hematopoiesis occurs in the bone marrow of the fetus.

Growth and functioning of all body systems still remain as
an essential way of consumption of systemic stem cells during
neonatal period and childhood until late puberty and beginning
reproductive period. By that time, body growth process is basi-
cally accomplished and a vast number of systemic stem cells
become available to be redistributed to support spermatogenesis
in male and pregnancy in female.

Spermatogenesis occurs in seminiferous tubules whose com-
bined length is about 400m. They produce 100 million sperma-
tozoa each day. Spermatogenesis requires about 64 days and
their transport throughout the epididymis to the ejaculatory duct
requires an additional 12-21 days. Spermatogonia are nonmotile
stem cells that divide by mitosis to form two cellular pools: a
pool of additional stem cells, which undergo continual renewal
by mitosis, and a pool of type A spermatogonia, which enters the
maturation process called spermatogenesis. Each spermatogo-
nial cell (type A) gives rise to 64 sperm cells.

High telomerase activity prolongs the proliferation capacity
of spermatogonia, however, it still has limited duration because
of a very extensive rate of mitosis.

Thus, spermatogenesis requires participation of a vast num-
ber of systemic stem cells which become available after they
are released from ceased body growth processes and gradually
redistributed towards spermatogenesis.

Different from male, germ cell formation in female occurs in
the fetal period. At 5 month gestation in the two ovaries, about
6-7 million germ cells are produced during oogonial prolifera-
tion period. Therefore, consumption of systemic stem cells dur-
ing the reproduction period in females occurs via supporting of
the own body needs plus fetus development, which actually re-
quires a large number of systemic stem cells.

There is no doubt, that proliferation and differentiative ability
of germ cells cannot supply the fetus through the gestation and
the maintenance of increasing need requires external support
which could only be maternal stem cells. Maternal stem cells
are delivered to the fetus through the placenta which formation
is completed and fully functioning starting at 21 days of gesta-
tion. The fetus actively uses not only maternal stem cells but
steroid hormones as well, necessary to maintain continuously
increased metabolism.

We assert, that maternal stem cells are used for fetus develop-
ment until the end of gestation when own production of stem
cells is completely accomplished. If it is so, what happens after
delivery with those extra maternal stem cells that were previ-
ously used for fetus supply?

This is a very important question which has a clear explana-
tion and is one of the obvious confirmations of the systemic stem
cells equilibrium theory.
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Baby delivery is always accompanied by postpartum bleed-
ing, which continues for up to 10 days. Light bleeding and spot-
ting after pregnancy can continue for up to six weeks after de-
livery. Intensity of postpartum bleeding varies from person to
person and pregnancy to pregnancy. Anyway, female is losing a
certain amount of blood and central stem cells there in. Uterinal
bleeding is one of the ways to discharge extra stem cells. If fer-
tilization doesn’t occur, uterinal bleeding has a periotic character
as menstruation. So, menstruation is another way to discharge
extra female stem cells accumulated at the first half of the cycle
along with thickening of endometrium.

This is the body’s preparation for pregnancy, and if fertiliza-
tion doesn’t happen, there is no need for those prepared elements
and the period begins. Under normal conditions, menstrual
blood loss constitutes 30 to 80 ml and more.

We have intentionally skipped the second half of gestation,
when hemopoiesis in fetus bone marrow gradually increases
and eventually completely provides itself with stem cells. In this
situation, there no longer exists the necessity in maternal stem
cells and the question arises: What way is used to discharge the
extra maternal stem cells?

At the end of gestation, extra maternal stem cells are redistrib-
uted towards maternal scalp hair follicles. As a result, duration
of the anagen phase increases and more percent of hair follicles
continue functioning in hair growth regime. That way, many
women enjoy thicker hair during pregnancy as more hairs than
normal are growing and fewer than normal are resting/shedding.

Stem cell loss via postpartum bleeding lowers the number of
extra stem cells in maternal body and they cannot be distributed
to the hair follicles any more.

Increased number of hair follicles, functioning in the regime
of extra cellular supply, now become deprived from additional
stem cells and they have to enter into the resting phase with con-
secutive increased shedding of hairs. That is the cause of post-
partum hair loss, which commonly starts at around 3 months
after birth. Most women return to the usual hair growth cycle 6
months after birth.

How hair follicles fulfill their discharge function during other
period of life when necessity of massive redistribution of sys-
temic stem cells doesn’t exist?

Based on follicular proliferative activity and adequate humor-
al supply equilibrium theory, each hair follicle has different pro-
liferative potential in correspondence with individual humoral
supply achieved by migration of the follicle inside the skin. Poor
blood supply of the hair follicles situated superficially in the skin
makes limitation in distribution of stem cells, whereas follicles
with high proliferative activity always migrate deeply in the skin
and gets more access to the circulatory stem cells [37].

Translocation of hair follicles in the skin happens on a regular
basis and ensures body discharge from extra circulatory stem
cells throughout the life.

Massive dislocation of stem cells from scalp hair follicles
towards spermatogenesis occurs in case of hyper-reproductive
activities in males. High level of androgen hormones is required
to maintain spermatogenesis. Production of androgen hormones
is increased among sexually active males.

According to solar radiation causative theory, high level of
androgen makes scalp hair follicles more vulnerable to the solar
ultraviolet radiation because of increased mitotic rate of hair fol-
licles and causes pattern hair loss. That is why pattern alopecia
is always associated with increased sexual activities [37].There
isevidence for DNA damage accumulation in non-dividing cells
of mammals [24]. This confirms that solar radiation can affect
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not only cells in hair follicular matrix but “quiescent” stem
cells at bulge area as well.Vast number of systemic stem cells
released from previously functioning hair follicles in bald indi-
viduals become available now to support increased reproductive
function in males.

Thus, still is used redistribution property of the body for pre-
dominant use of systemic stem cells to support more important
function at a present time period.

According to systemic stem cells equilibrium theory, life
span of individuals depends on total proliferative potential of
systemic stem cells pool, which maximally needs to be saved.
Therefore, rational use andloss of systemic stem cells is very im-
portant to maintain long term functioning of the body. However,
hair growth from multiple hair follicles actually means loss of
vast number of stem cells lasting from birth to the end of life. In
this regard, how existence and continuous functioning of mul-
tiple hair follicles can be explained?

“Loss vs Harm” — is the brief expression and explanation of
the problem.

There is a constant lifetime risk of disturbance in systemic
stem cells equilibrium resulting in accumulation of excessive
stem cells with very serious life threatening effect. In this regard,
negativeinfluence from loss of stem cells becomes negligible
compared to the harmful effect of their extra-accumulation. Dis-
card from extra stem cells is so important that their loss in this
situation should be considered as physiologically justified and
life saving mean.

In senility, red bone marrow producing stem cells are gradu-
ally replaced by fat storing yellow marrow with decreased sys-
temic stem cells pool. Tissues and organs cannot be replenished
with adequate amount of stem cells resulting in insufficiency of
their functioning and development of body aging and different
pathologies.

After decelerated consumption there still remained a chance
of accumulation of excessive stem cells and for their discharge
body uses slowly growing torsal hair follicles, the number of
which significantly increases after reproductive period.

There are many proposals to explain the process of aging, but
neither of them appear to be fully satisfying [11]. All existing
theories basically fall into two main categories: programmed
and damage or error theories. The first one includes: 1) Pro-
grammed longevity - explaining aging as a result of switching
on and off certain genes and based on genetic instability in ag-
ing 2) Endocrine theory - proposing biological clocks acting
through hormones to control the pace of aging [40]. 3) Immuno-
logical theory - indicating that immune system is programmed
to decline over time leading to an increased susceptibility to in-
fectious disease and thus aging and death [10,25].

The leading role of damage or error processes in aging is pro-
posed by another group of theories: 1) Wear and tear theory - ac-
cording to which cells and tissues have vital part that wear out
resulting in aging.

2)Rate and living theory - indicating to the inverse proportion
of rate of oxygen basal metabolism and lifespan [4].

3) Cross-linking theory — proposing that accumulation of
cross-linked proteins damages cells and tissues, slowing down
living processes resulting in aging [3].

4) Free radical theory - showing the main role of free radicals,
like superoxide, cause damage to the macromolecular elements
of the cells causing a stop to their functioning [1,17,20].

5) Somatic DNA damage theory - according to which DNA dam-
age continuously occur in cells throughout the life. Polymerase fail
to correct all damages and their accumulation result in aging [25).
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In reality, all of the above listed theories give explanation of
just partial processesofthe global event occurring in the body
during the given period of life.

According to systemic stem cells equilibrium theory, the lifes-
pan indeed is programmedat birth, however, it is programmed not
as gene switching, hormone biological clock or decline of the im-
mune system, but as systemic stem cells total proliferative potential,
which is in direct proportional correlation with length of life.All
damages and errors proposed by existing theories of coursecan ac-
celerate aging and death via early depletion of the systemic stem
cells pool resulting in shortening life span of the body.

Thus, even in senility, systemic stem cell equilibrium theory
allows to elucidate the real dynamics of aging process, which
can definitely serve as a platform to find the real ways to slow
down the pace of aging in the future.

There is widely accepted assumption that angiogenesis is the
essential factor to maintain cancer growth and this is explained
only by the providing humoral support of the malignant cells
showing high mitotic activity [5,8,9,15,16,18,28,34,45].

Hypervascularization, however, increases blood flow and corre-
sponding delivery of systemic stem cells to the tumor region. This
should be considered as a main reason why devascularization re-
sults in regression of tumor growth, because continuous growth of
tumor requires central supply with systemic stem cells.

This conception is also confirmed by the rate of proliferative
activity of tumor cells in different aged groups. Tumor growth
significantly increases the consumption of systemic stem cells.
Among young individuals, increased use of systemic stem cells
by the tumor can be compensated by increased rate of their pro-
duction which eventually allows to sustain fast growth of tumor.
Declined production of new stem cells in aged group cannot pro-
vide adequate replenish of tumor with new stem cells and it usu-
ally grows remarkably slow.Poor supply of tissues and organs
with systemic stem cells is the main determining factor of slow
tumor growth in senior group.

Thus, systemic stem cells equilibrium theory is of vital impor-
tance to illustrate many physiological processes occurring in the
organism throughout the life and may serve as a base to prevent
different pathologies in the future.

Conclusion.Systemic stem cells equilibrium theory is a designa-
tion of the global and very important physiological function of the
living organism, which is manifested in precise balance and corre-
lation between production, distribution and utilization of systemic
stem cells. This is normal physiology of the body controlling differ-
ent vital processes throughout the life. This theory gives explana-
tion of many events occurring in the body:

1. How new cells supply of living organisms occur based on
systemic stem cells equilibrium theory.

2. What is the source of body supply with stem cells through-
out the life.

3. Why stem cells balance has vital importance.

4. How the equilibrium of systemic stem cells is achieved in
different periods of life.

5. What is the real destination of scalp and torsal hairs.

6. What is the meaning of periodic uterinal bleeding in female
as menstruation and why it exists only during reproductive period.

7. Does pattern hair loss has any physiological meaning.

8. What is the cause of postpartum hair loss.

9. Why accumulation of excessive systemic stem cells is so
dangerous and what is the normal physiological ways to avoid it.

10. What is the predominant redistribution of systemic stem
cells and its role in all periods of life etc.

Systemic stem cells equilibrium theory might also be very help-
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ful to find the answer to the following questions in the future:

1. Is the gradual diminish in production and utilization of sys-
temic stem cells the cause of aging?

2. Are Parkinson’s and Alzheimer’s Dx caused by impairment
of distribution of systemic stem cells to the brain?

3. Is malignancy the result of overdistribution of systemic
stem cells, in other words, can stem cells overdistribution be
considered as a triggering factor of oncogenesis?

4. Can development of diabetes type A be the result of impair-
ment in timely distributionof systemic stem cells to the certain
regions of pancreas etc.?

Thus, all above presented facts confirm that systemic stem
cells equilibrium theory actually gives full coverage of all global
processes occurring in the living organisms during all periods
of life, therefore, should be right to consider this theory as the
law of life.
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SUMMARY

SYSTEMIC STEM CELLS EQUILIBRIUM THEORY -
THE LAW OF LIFE

Tamazashvili T.
New York, USA

Despite progress in physiology, there unfortunately still re-
mains a gap that does not explain what the governing nature of
periodical morpho-functional changes of the body during nor-
mal development and if it can be associated with the different
pathological processes.

The aim of the current study was to determine the role of sys-
temic stem cells during different periods of life via introducing
a new theory.

Systematic stem cells equilibrium theory is a new concept
in physiology which reflects the lifetime balance of systematic
stem cells via their synchronized production, utilization and
distribution/redistribution, determined by the need of a certain
period of life with predominant support of reproductive function
of the body. According to this theory, all mammalian organisms
have innate total systemic stem cell pools, which consist of three
major categories of stem cells:

1) central — embryonic stem cells. 2) distributary stem cells
circulating in the blood stream and lymphatic system. 3) sta-
tional/ reginal somatic stem cells, situated in the “niche” of tis-
sues and organs. Redistribution of systematic stem cells occurs
throughout the life and is an integral property of a living or-
ganism. Periodical change in systematic stem cell distribution
is usually a normal process, that serves as a base for morpho-
functional remodeling of the body necessary for a certain period
of life. Changes in distribution of systemic stem cells, unfor-
tunately, may occur situationally as well, causing pathological
morpho-functional changes in the body and trigger development
of different pathological processes including oncogenesis.

Equilibrium of systemic stem cells has vital importance for
the living organism because disbalance in this system can cause
accumulation of excessive number of stem cells in the circula-
tory system and their unnecessary delivery to the regions, creat-
ing a favorable condition for cancer development.

Keywords: stem cells, systemic stem cells, embryonic stem
cells, somatic stem cells, law of life, oncogenesis, cancer devel-
opment, pregnancy, menstruation, hair growth, hair loss.

PE3IOME

TEOPUSI PABHOBECHUSI CUCTEMHBIX CTBOJIOBBIX
KJIETOK - 3AKOH KU3HU

Tamazamsuan T.11.
Hoio Hopx, CLIIA

HecMoTpst Ha TOCTUTHYTBIE YCIEXH, B (PM3MUOJIOTHH BCe eié
OCTAIOTCSl POOEIIBI, KOTOPbIE HE MO3BOJIAIOT IOJHOCTBIO IO-
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3HaTh TPHUPOAY MOpGO-PYHKIMOHAIBHBIX H3MEHEHUH B Op-
raHu3Me B IIPOLIECCE €ro HOPMAIbHOTO DPa3BUTHS, a TaKkKe
YCTaHOBUTH UX POJIb B PA3BUTHUU PA3JIUYHBIX IATOJIOIMYCCKUX
HPOIECCOB.

Llenbio MccnenoBaHus SIBUIIOCH ONPEIETICHHE POIM CHCTEM-
HBIX CTBOJIOBBIX KJIETOK Ha Pa3HBIX dTarax }XU3HEACATCIIbHOCTHU
opraHmsma.

Pesynprarsl aHanu3a HayyHOH JIUTEpaTyphl IOKa3alIH, YTO Te-
Opus PaBHOBECUSA CUCTEMHBIX CTBOJIOBBIX KJIETOK - 3TO HOBas
KOHLIENIMsI B (DU3HOJIOTHH, KOTOPasi OTPakaeT MOKU3HEHHBIH
GaﬂaHC CHUCTCMHBIX CTBOJIOBBIX KJICTOK C IIOMOIIBIO HMX CHH-
XPOHHM3UPOBAHHOTO 00pPA30BaHUsI, MPUMEHEHUS M PEIUCTpPH-
OBIOLIMH, AUKTyEeMble NOTPEOHOCTHIO JaHHOTO MEPHO/A KUZHH
C JOMHUHHMPOBAHHEM PEHPOAYKTHBHONW (YHKIMH OpraHu3Ma.
ComnacHO 2TOW TEOpHUH, OpraHM3M BIIAJICET HAYaJbHBIM 3a-
IMacoM CHCTEMHBIX CTBOJIOBBIX KJICTOK M COCTOMT U3 Tpéx ocC-
HOBHBIX KaTeropuii: 1) LeHTpasbHbIe - YMOPHOHAIBHBIE CTBO-
JIOBBIE KJICTKH; 2) TUCTPUOBIOIIMOHHBIC CTBOJIOBBIC KIIETKH,
LUPKYJIUPYIOLIHE 10 KPOBEHOCHOW M JMM(O3HON cucteMaM; 3)
CTaLII/IOHapH])le/pCFI/lOHaJ'Ibele/COMaTl/l'-leCKI/le CTBOJIOBBIC KJICTKH,
pacrionararommyecsi B CIeHHaIbHBIX HHUIIAX TKAHEH M OPraHOB.
Pe}lI/ICTpI/IGBI'OLII/Iﬂ CHUCTEMHBIX CTBOJIOBBIX KJICTOK IIPOUCXOOUT Ha
TMPOTSHKEHUN BCEH JKM3HH U SBJISICTCS HEOTHEMIJIEMBIM CBOHCTBOM
JKUBOT'O OpraHu3Mma. l’[epnozmqecxne N3MCHCHHUS B ﬂHCTpHGb}OLII/II/l
CHUCTEMHBIX CTBOJIOBBIX KJIETOK SBJIAOTCA HOPMAJIbHBIM ITPOLIEC-
COM, YTO CIIY’KHT OCHOBOH MOP(O-(pyHKIIOHAIBHON peMOJIeIH3a-
[[MM OpraHu3Ma, HeOOXOIMMO#T Isi KOHKPETHOTO TIEPHO/Ia KU3HU.
Usmenenus B Z[I/ICTpI/l6]>}OLII/II/I CHUCTEMHBIX CTBOJIOBBIX KJICTOK, K
COXXKaJICHHIO, MOI'YT HOCUTb CUTYaTHBHBIN XapakTep U BbI3bIBaTh
HaTOJIOrHYecKre MOP(HO-PyHKIHOHATIBHBIE CIIBUTH B OPraHU3Me 1
CIIPOBOLMPOBATE PA3BUTUE PA3JIMYHBIX IATOJIOTUYCCKUX ITPOLEC-
COB, B TOM YHCJI€ OHKOTCHE3.

COXpaHeHI/Ie PaBHOBECHSA CUCTEMHBIX CTBOJIOBBIX KJIETOK WME-
eT JKM3HEHHO Ba)KHOE 3HAYCHHE Il OpPraHh3Ma, MOCKOJBKY HX
JMcOaIaHC MOXKET CIIOCOOCTBOBATH AKKYMYJISIIMHM M30BITOYHOTO
KOJIMYECTBA CTBOJIOBBIX KJICTOK B Lll/lpKyJ'II/lpleLU,eﬁ CUCTEMEC U HUX
HEHY)XKHYIO JIOCTaBKy K PerroHaM, CO3/aBas TeM CaMbIM OJaro-
HPUSITHBIC YCIIOBUSI VTSI OITyX0JIe00Pa30BaTeIIbHOIO MPOIIecca.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

POJIb MHTEPJIEUKAHA 8 / CXCL8 B MMMYHOIIATOTEHE3E U KAHIIEPOTEHE3E
BOCHAJIUTEJILHBIX 3ABOJIEBAHUAM TOJCTOM KHUIIIKHA (OB30P)

Jocxan A./l., Bekraesa P.P., Uman6aesa H./l., lN'aimeBa AJK., Kypmankuna A.T.

AO «Meouyunckuil ynueepcumem Acmanay, kageopa enympennux donesueil No2, Hyp-Cyniman, Kazaxcman

Bocnanurensubie 3ab6oneBanus kumeynnka (B3K) - s3Ben-
ublit konut (S1K) n 6onesns Kpona (BK) no ceii nens ocraror-
Csl aKTyaJbHOM MPOOJIEeMON KIMHMYECKOH IacTPOIHTEPOJIOTHH.
IMoka3arenu ciryyaeB 3adoneBaemoct B3K 3amerno Bo3pociu
BO BTOPOW IOJIOBUHE JIBaJIIaTOr0 Beka, a ¢ Havana XXI Beka
B3K cuurtarTcsi OMHUMU U3 HauOOJIee YacTO BCTPEUAOIINXCS
MaTOJIOTUH JKeNyJAouHO-KHuIIeyHoro Tpakra [8]. Pacmnpocrpa-
HEHHOCTb ATHX 3a00JIeBaHUi, COINIACHO AAaHHBIM JINTEPATYPBI,
BapbHUpYyeT B IIMPOKUX Ipexenax. Exeroqno, B cpexHem, ana-
rHoctupyercs ot 7 10 15 HoBbix ciayyaeB Ha 100 000 Hacenenus
B roj [2]. ComnacHo nanubiM E. Szigethy et al. [24], B Cesep-
HOM AMepHKe 3TH IoKa3areu BapbUpyIoT B npenenax 3,1-14,6
Ha 100 000 nacenenust jurst 6onesnu Kpona u B npenenax 2,2-
14,3 - nna SIK. JlaHHBIC TIOCIIEAHETO CHCTEMATHUECKOTO 0030pa
[16] nokazanu modaneHOCTh Mpobiemsl B3K. 16 (72,7%) u3
22 uccnenosanuii ¢ bBK u 15 (83,3%) u3 18 uccienosanuii ¢
SIK npopeMOHCTpUpOBaIU CTAOMIbHYIO MM CHIJKAIOLIYIO Ya-
croty cinyuyaeB B3K B CesepHnoii Amepuke u EBporne. OnHako
B HOBBIX MPOMBIIICHHO Pa3BUTBIX CTpaHax Adpuku, A3ud U
IOxHo0# Amepuky, Britouast bpasumnuto u TaiiBansb, ¢ 1990 roga
orMedaercsi pocT uncia 3adoneBaemoct B3K. B PecnyOmnuke
Kazaxcran (PK) B3K u KPP sBnstorcst Takoit e cepbe3HOi
mpo0yiemMoii, kKak ¥ Bo Bcem mupe. CoracHo JaHHBIM HH(OP-
MalHMOHHON CHUCTEMbI «DJIEKTPOHHBIH PErucTp JHMCIaHCEPHBIX
6onbHBIX», B PK B 2018 roxy 3apeructprpoBano 2218 601bHBIX
SIK n 555 - BK.

JoxazaHo, uto y nanuentos ¢ JK u BK natGironaercs 6omnee
BBICOKHI PUCK pa3BUTHs KojopekTaisHOoro paka (KPP) B cpas-
HeHuu ¢ oOmeit momyssinueit. Bosuukuosenne KPP npu B3K
BhIsIBIICHO emte B 1925 rogy Kponom u Pozen6eprom. K Hacto-
SIIIEMY BPEMEHH MHOTOYHCIICHHBIE HCCIICJOBAHUS OJ[HO3HAY-
HO HPOAEMOHCTPHPOBAIH MPSAMYIO CBsI3b MEXIy puckom KPP
U TpOJOIDKUTENEHOCTBI0 B3K, MPOTSHIKEHHOCTBIO MOpaXkKeHHs
TOJICTOH KHMILKH, aKTHBHOCTBIO BOCIIAJICHUSI M aCCOLIMMPOBAH-
HBIM IIEPBUYHBIM CKJepo3upyromuM XosnaHrutom [13]. KPP
SIBJIICTCSL TPETbUM HauOoyee pacripoCTpaHEHHBIM 3JI0Kave-
CTBEHHBIM HOBOOOpPA30BaHMEM M OJHOW M3 3HAYUMBIX HMPUYNH
CMEpPTHOCTH OT paka B Mupe. B myOnukanusx 3a nmocneaaue 20
JIeT JJaHHBIE O COBOKYIIHOM PHCKE BapbHPYIOT B JHANa3oHe OT
1,4% nocne 18 ner no 34% mnocie 25 net oT Havaia 3abosie-
Banus. U xors B3K-accouuupoBannsie KPP cocrasistor, npu-
onmusuTenbHo, 2% ot Becex KPP, mokasarenu cmeptHocTH o KPP
y naiuentoB ¢ B3K Bapbupytor B npenenax 10-15%. [Momyos-
LIMOHHBIE MccienoBanus mokaspiBaroT, 4To B3K u KPP umeror
OJIMHAKOBYIO PaclpOCTPAHEHHOCTh B MUPE C POCTOM 3abojieBa-
eMoctH B ceBepo-3ananHoit Espone u CIIIA [9, 13, 23]. B or1-
gyere MexIyHapOoIHOTO areHTCTBA 10 U3YUCHHUIO CIIy4aeB paKa
3a 2018 roja coobmaercs, uTo ypoBeHb 3aboneBacmocti KPP B
Kazaxcrane na 100000 Hacenenust coctaBuit 15,4, cMEpTHOCTH
- 10,5 v 3anumaet 4 u 3 Mecrta 110 ATUM Tokazaressim [25].

MonekyisipHBIl 11aTOreHe3 pakoBBIX 3a00JIeBaHMM, CBsI3aH-
HBIX C XPOHHYECKHM BOCIIQJICHHEM, OCTAeTCs MPEIMETOM MHO-
rux uccienoBanuid. Camasi CHIIbHAsI KOPPEISLMS MEXKIy JUIU-
TEJILHOCTBIO BOCIIAJICHUSI 1 OHKOTEHE30M IIPOCIICKUBACTCS IIPH
KPP [9]. U3yuenue narorenernyeckux Mexanusmos B3K noka-
3aJ10, YTO UMMYHOJIOTHUECKAs AUCPETYILILUS XapaKTepH3yeTcs
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SIUTEIMAIBHBIM OBPEKACHHEM, YCUICHUEM BOCIAJICHHS, BbI-
3BaHHOTO KHUIIEYHOU (IOPOH M BO3pACTAIOLINM KOJIHMYECTBOM
KJIETOK, IIPOHUKAIOLINX B COOCTBEHHYIO IUIACTUHKY CIM3HCTON
o6osouku (CO), Brimrouass T-kieTku, B-kimetku, makpodar,
JICHPUTHBIE KJIETKH M HedTpodmis [2,8,10,22], uro mposo-
JIUT K U3MCHCHUSAM B DKCIPECCUU LIUTOKHHOB, KOTOPBIC TAKKE
UTPaloT 3HAYUMYIO POJIb B KaHIEpOIreHe3e. 3HAYCHUE [IMTOKH-
HOB B MHHUI[MMPOBAHUU U PA3BUTHH MPOIECCOB KJICTOUYHOTO U
TKaHEBOT'O IOBPEKICHUS JOKa3aHO MHOXKECTBOM DKCIIEPUMEH-
TAJIBHBIX U KIIMHUYECKHX MCClleIoBaHuH. bonbiioe konnuecTBo
ME/IMaTOPOB aKTUBHO CEKPETHPYETCs] B COOCTBEHHOH IUIACTHHKE
CO TONCTON KMIIKH, BKITFOYAsH IIMTOKUHBI C MPOBOCHAIMTENLHON
AKTUBHOCTBIO, OJHUM U3 KOTOpBIX siBisiercst uHrepneiikus (MJI)
8. DTOT MOLIHBII MEIUaTOp BOCHAJIEHUS! OTHOCUTCSI K CEMEHCTBY
a-xeMOKnHOB CXC, B CBSI3M C 4YeM MMeeT J[Ba B3aUMO3aMEHSIEMBIX
o603nauennst NJI-8 n CXCL8. CXCLS8 urpaer peraronyro poib B
XEMOTAKCHCEe M MHUIPALUH HEHTPO(HIOB, MOHOLIUTOB, TMMOIH-
ToB U pudpodnactoB. CXCLS yyacTByeT TakKe B aHTHOTCHE3e U
OHKOTE€HE3¢, pEeryupyst MpouQepaIiuio pakoBbIX KieTok [5,27]. B
JIAHHOM 0030pe 0000IIIeHbI OCIIEIHIE JaHHBIE 00 Y4aCTHHU U POJIH
CXCLS8 B KIIOUEBBIX MEXaHW3MaX BOCHAJIMTEIILHOIO Mpolecca U
KaHLeporeHesa y nanueHro ¢ B3K.

CXCLS8 sBnseTcs HEIMKO3UIMPOBAHHBIM IPOTEMHOM C MO-
JIeKyIsipHON Maccoit 8,4 k/la, mpeaiecTBeHHUKOM KOTOPOTO SIB-
nsieTcst 0ok, cocTosuui u3 99 amuHOKKCIOT. Ha mpuHaiex-
HOCTh K cemeiicTBy CXC XeMOKMHOB YKa3bIBaIOT JIBa OCTAaTKa
[IHCTENHA, PA3/ICICHHBIX TPETheH MPOMEXYTOUHONH aMHHOKHC-
noroil. CymectBytor 8e ocHoBHBEIE GopMbl CXCLS: MoHOLN-
TapHasi popma, COCTOsIIIAsl U3 72 aMHHOKHUCIIOT U ITpeodiaaro-
Iasi B KyJIbTYpax MOHOLIMTOB ¥ MaKpo(daros, ¥ SHIOTeIHAIbHAS
¢dopma, KoTOpasi UMEET ISITh JOMOJIHUTENIBHBIX N-KOHLEBBIX
AMHUHOKHCIIOT W HPEBAIUpPYyeT B KyJBTypax DHIOTEIHATbHBIX
ki1eTok u (udpodmacto. Yumunennsie Gpopmer CXCLS (79 n
77 aMHUHOKHCIIOT) U yKOpodeHHbIe (GopMbl (69 aMHHOKHCIIOT)
OBbUIN BBIJENICHBI 13 KOHUIMPOBAHHON Cpeibl TMM(POLUTOB U (u-
Opo0iacToB, CTUMYJIMPOBAHHBIX OaKTePHAIBLHBIMH JIUIIOIOINCA-
xapuzamu 1 WJI-1 win @HO coorBercTBeHHO. [ eH yenoBeyeckoro
CXCLS (SCYBS) umeer qmny 5.1 kb u kapTipoBaH Ha XpoMo-
come 4q12-g21 [20]. CXCLS, cBs3bIBasi JjBa peLenTopa, KoTopble
OTBEYAIOT 32 OOJIBIINHCTBO AKTUBUPOBAHHBIX BHYTPHKICTOYHBIX
cHrHAJIbHBIX coObITH. OHn 0003HaueHb! kKak CXCR1/CXCR2 u
UICHTU(UIIMPOBAHBI HA Pa3HBIX THIAX KJIECTOK KaK 3HIOTEIHAIb-
HbBIC KJICTKH, SMUTCIUAIBHBIC KICTKH, (pUOpOOIacTsl U HEHTpPO-
¢wibl. [laHHbIH (QaKT CBUAETENBCTBYET O HAIMYMHM MHOXKECTBA
a¢dexroB CXCLS, KoTOpbIe BBIXOIAT 32 PAMKH aKTHBAIIUH TTOJIH-
MopdoHyKIIeapHBIX KIIETOK M XeMoTakcuca. bosee Toro, HecMoTpst
Ha To, yTo CXCRI n CXCR2 BBICOKO TOMOJIOTHYHbBI, OMHCAHbBI
PacXOXkKJICHHS BO BHYTPHKJICTOYHBIX CHTHAIBHBIX KaCKaiaX U Ono-
JIOTMYECKUX MPOIIECcCax, aKTHBUPOBAHHBIX ITOCIIE B3aUMOJICHCTBHUS
CXCLS ¢ peuenropom [5].

Veenuuenue sxcnpeccuu CXCLS ¢ CO moncmoti kuwiku npu
B3K.

Cexkperupyemblii MOHOHYKIIeapHbIMH KiieTkamu CXCL8 BbI-
3bIBaCT MUTPALMIO HEHTpOodnIIOoB 1 6a30()MIIOB B 0Uar Bocrae-
HHS M UX JISTPaHyJSIMIO, BBIJICTICHHE CYIIEPOKCHIHOTO PajnKa-
na. [Tocne otkpbiTus CXCL8 MHOrO4YMCIICHHBIE UCCIIEIOBAHUS
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IPOJEMOHCTPUPOBAIIH €TI0 SKCIPECCHIO IIPU Pa3INUHBIX OCTPBIX
U XPOHUYECKUX BOCHAIUTENbHBIX Hpolieccax, BKIIOYas IarTo-
Joruio sxenynoyHo-kuueysoro tpakra (JKKT). Tak, npu ana-
m3e 6uonraros CO Ttosncroii kumky y nanueros ¢ B3K 6110
obHapy»xeHo yBenndeHue sxcrnpeccun CXCL8 B cpaBHeHHH ¢
KOHTPOJIBHOM Tpy1oii [5,26]. OneHka cbIBOPOTOYHOTO Podhu-
st u3 38 MapkepoB (LIMTOKHHBI, XEMOKHHBI U (PaKTOPBI POCTa)
C UCIIOJIb30BaHUEM MYJIBTUILICKCHOIO aHalIM3a y MAIUEHTOB C
SIK u BK BbIsiBUIa NOBBILICHHE YPOBHS 30TAKCHMHA, OHKOTCHA,
perynupytomero poct, 1 ®HO-a y nanuentos ¢ K, UDOH-g,
WJI-6 u UJI-7 B rpynne BK u CXCL8 B o6eux rpymmnax K u
BK. Otmeuanock Takxke OTCYTCTBHE pa3HULIBI B KOHIIEHTPALUAX
CXCLS8 npu SIK u BK [14,20].

B Gosee paHHHX MyONMUKaLUsIX TOKA3aHO, YTO KOHIIEHTPALHS
CXCL8 1 mRNA CXCL8 B CO TOJCTOM KHUIIKH KOPPETUpyeT
co creneHbio Bocnaienus. K npumepy, Grim MC. et al. Habro-
nanu Hapacranue skcnpeccun mRNA CXCL8 B CO npu mo-
BBILIICHUH CTCIICHU aKTUBHOCTH 3abosieBanus [7]. B paborax
Uguccioni M. et al. CXCLS8 obnapyeH B roMoreHarax ouorn-
cuii 6onbHbIX K ¢ pa3nuyHON crTeneHplo BocnajeHus [26].
ITo pganneiM Daniel S. ormeueHa cTaTMCTMYECKU 3HAYMMasl W
HIOJIOKUTENbHAs Koppenauus Mexay koHueHtpanuedn CXCLS
B CO (rs =+0,481, p<0,01) u cTeneHbIO YHAOCKOIUIESCKON aK-
tuBHOcTH. Kpome Toro, yposens CXCLS (rs = + 0,460, p<0,01)
JIOCTOBEPHO ITOJIOXKUTEIILHO KOPPEJIUPYET U C MHAEKCOM TI'H-
cTonoruueckoi aktuBHocTH [19]. PesymeraTel MccinenoBaHus
[0 M3YYCHHIO LUTOKHMHOBOro mnpodmist y nmauuentoB ¢ B3K
pa3IMYHON CTENeHH aKTHBHOCTH, IPOBEACHHOr0 Ha Kadeape
BHYTpeHHUX OosiezHeil Ne2 AO «MenunuHCKUM YHHUBEPCUTET
AcTtaHay, COIIACYIOTCS C JIMTEpaTypHbIMU JaHHbIMU. B uact-
HOCTH, KoHUeHTpauus cbiBopoToynoro CXCL8 Obuta cyiue-
CTBEHHO BbIIIE B rpymnne 60inbHbIX K ymMepeHHOI akTUBHOCTH
B OTJIMYHME OT IPYMIIbl C MUHUMAJIBHON aKTUBHOCTBIO. AHAIN3
3HaueHuit CXCLS, NJI-6 1 ®HO-0 y nauueHToB ¢ pa3auyHOn
JIOKaJIU3aluel MOpaKeHUs! TOJCTOW KHUIUKU BBISBWII, YTO Kak
npu SIK, Tak u ipu BK Hanbosnee BBICOKUI ypOBEHB XapaKTepeH
Juist CXCLS mipu 11000 NPOTSHIKEHHOCTH MOPAXKESHUS, JOCTUTAsI
JIOCTOBEPHO 3HAUUMBIX Pa3Nyuuil NpH ToTanbHOM Komute [1].
Crenyert MOI4EpKHYTh, YTO B PsiJie UCCIEIOBAHUN 110 U3YUECHHUIO
YPOBHSI LIMTOKMHOB B OMONTAaTax TOJCTOW KHUIIKH YCTaHOBIIE-
HbI HanOomnee Boicokue kKoHueHTpanuu CXCL8 B cpaBHEHHH C
NJI-6 u ®HO-a [3]. Beimeyka3anHble pe3yabTaThl O3BOJISIOT
BbIENNTD Beayuryto poab CXCL8 B pa3BUTUM A€CTPYKTHUBHO-
S3BEHHOI'0 BOCIIAJICHUS TOJICTON KHUIIKH.

Veenuuenue sxcnpeccuu CXCLS npu KPP

Caepxakcnpeccuss CXCL8 u peuenropos CXCR1/2 onucer-
BACTCs U IPH HEOIUIACTUYECKONW TpaHC(HOPMALMH KIETOK TKa-
HEl, B YaCTHOCTH, HA KJICTOYHBIX MOJIEIISX in Vitro u in vivo Obuin
HpeJICTaBlIeHbI YOeMTeNnbHbIe I0Ka3areabeTBa Toro, 4yto CXCL8
CIIOCOOCTBYeT POCTY OIYXONM, HMHIYKIMH METacTa3upOBaHUs
u pasButHio xumuopesucteHTHocTH. CXCL8 aktuBupyer cur-
HaJIbHbIC ITyTH MHTOICH-aKTUBHUpPYyeMbIX nporenHkuHas (MAPK)
U kuHa3bl Akt ¥ MOBBIIACT KCIIPECCHIO T€HOB, OTBETCTBEHHBIX
3a nponudepanuio KIeTok, nHBasuio u anruorenes [15,17]. Co-
miacHo BbiBogaM Doll D. et al. mossimenHas sxcnpeccust CXCLS
OIIpeiesIsIeTCs B TKAHU KOJIOPEKTAIbHON KapLIMHOMBI B CPABHEHUU
C HOPMaJIbHOM TKaHBIO TOJICTOM KHUIIKH [6].

N3BectHO, utro CXCLS BBI3BIBACT aHTMOTEHE3, 3TO CBOMCTBO
peanusyercd 3a cuer aktuBaiuu CXCR2 penentopoB He3aBU-
CHUMO OT CTHMYJLIIIMH XEMOTaKcHca HOIMMOP(OHYKICAPHBIX
KJIeTOK. B HacTos1ee BpeMs HccilenoBaHus oKa3aiy, 4To aru-
orennblid nmoteHuuan CXCLS mnojuepxuBaeTcsi MoCcpeacTBOM
MHOXKECTBa MEXAaHU3MOB, BKJIIOUAs MHAYKIMIO 3KCIPECCUU

© GMN

COCYIHCTBIX dHAO0TeMnaNbHEIX (akrtopoB pocta (VEGF) u ma-
TPUKCHBIX MeTasuionporenHas MMP-2 u MMP-9 B sunorenu-
aNbHBIX KIIeTKax. /[Ba mocnenHux (akropa y4acTBYIOT B Jerpa-
nanuu 6aszanbHOi MeMOpaHbl M CTPOMBI, CIIOCOOCTBYS PacTy
Kanusipos [5,11,21].

MHOXeCTBO Hay4HO-HMCCIICA0BATEIECKUX PadOT, MOCBSIIICH-
HBIX M3YYEHMIO MOJICKYJISPHBIX MEXaHHU3MOB TPAHCKPHIILIU
MPHK CXCLS8, nomoru nomnyuutb 6onee (yHIaMeHTaIbHOE
IPEICTAaBICHUE O BeIylLIeld pOIM 3TOr0 XeMOKHMHAa B MHHLMA-
IIMM OHKOTeHHOIl TpaHcdopmarmu kietok. Brusnue CXCLS-
AKTMBUPOBAHHBIX CHUTHAJIBHBIX KackaloB Ha mnaroreHe3 B3K
¥ OHKOTCHE3 ONHMCAHO B IEPBOHAYAIBHBIX JKCIIEPUMEHTaX in
Vitro ¢ MCIOJIb30BAHHEM AIUTEIHAIBHBIX MOHOCIOEB KHUILEY-
HUMKa. YcraHoBieHO, uyto TpaHckpunuus MPHK CXCLS8 pery-
JMPYeTCs MOCPEACTBOM B3aUMOACHCTBHS HHIYIHMOCIBbHON |
KOHCTHTYTHBHOM SKCIIPECCHU TPAHCKPHIILMOHHBIX (HaKTOPOB.
BcenencrBue uero (akTop TPAaHCKPHUIILIUKM aKTHBATOP MPOTEHHA
1 (AP-1) u uuc-perynstopHslii JakTop B3aUMOACHCTBYIOT C HH-
nyuu6enbHbIM siiepHbIM pakTopom KB (NF-kB) Tpanckpummmu
quia naayknun skerpeccun MPHK CXCLS8. Pesynbrarsl sxcne-
PUMEHTAJIbHBIX HCCIECIOBAaHUN MOKA3bIBAIOT TAKXKE KIIIOUEBYIO
posie CXCLS8 B npoxykuun akTuBHBIX (hopM kucnopona (ADK)
B moauMopoHyKIeapHbIX KieTkax. M3sectHo, uto ADK sB-
JSIFOTCS JOKa3aHHBIMU (haKTOpaMHu, CTHMYJIUPYIOIIUMHU IIPO-
nudepanuio 1 CriocoOCTBYIOIIMMH Pa3BUTHIO KaHI[EPOTeHe3a 1
aHruorenesy [5,18,27].

3akaouenne. CBs3b MeXJIy BOCHAlI€HHEM U Pa3BUTHEM
KaHIeporeHe3a He BbI3bIBaeT coMHeHuil. O6a mporecca cuu-
TAIOTCSI B3aMMOCBS3aHHBIMU, YTO HAOIIOHAETCS B KOHTEKCTE
pucka pa3sutus paka y nauuentos ¢ B3K. Co Bpemenu nepso-
ro otkpeitiss CXCLS8 obiiee HoHUMaHHE €ro poji B Pa3BUTHU
BOCIIJINTEIIBHBIX U 3JI0KaUECTBEHHBIX [IPOLIECCOB 3HAUYUTEIBHO
pacmpuiiocb. CXCLS8 - 3T0 0MH M3 OCHOBHBIX aHI'MOTEHHBIX
¥ TIPOBOCTIAIUTEIbHBIX (PAKTOPOB. DKCIEPUMEHTAIBHBIE HCCIIe-
JIOBaHUS in vitro u in vivo nokasanu yuactue CXCL8 B croxHo,
MHOTO(aKTOPHOM, 10 KOHIIa Hen3ydeHHoM natorenese B3K n
KPP, npeanonarasi moTeHIuanbHble MEXaHU3MbI, TOCPEICTBOM
KOTOPBIX MPOUCXOIAT ITH Ipolecchl. MHOTHE Hay4yHbIE II0-
UCKHM COCpEIOTOYCHBI Ha BhIsiBJIeHUU criocobHocTn CXCLE
BBI3BIBATh PA3IMYHbIC CHIHAIBHBIC COOBITHS B IOJIUMOP-
(doHyKI€apHBIX KJIETKaX, YTO W MOATBEPANIOCH B €ro aK-
TUBHOM YYaCTHUU B OKHCIUTEIBHOM CTPECCE, XEMOTaKCHCe
HEUTPO(DUIIOB, MHAYKIHMU DKCIIPECCHH MOJIEKYN KICTOUYHOU
aare3un u perpanyinsuuun. CXCLS8 BeicTynmaeT B KauecTBe
KJIIOYEBOI0 MEAMATOpa BOCIHAJICHHUS IMOCPEICTBOM AaKTHBa-
1y curHaiabHoro nytu NF-kB, koTopslii, siBiIsieTcs OJHON
U3 Hanboyiee 3HAYMMBIX MOJICKYJI, CBSI3BIBAIOIIMX XPOHHYE-
CKO€ BOCIIaJICHHE ¢ MAJIMTHU3ALMEH, U UTPAIOLINX KIIOUEBYIO
poib B (pyHKIMOHMPOBAHUH PAKOBBIX KieTok. Kpome Toro,
CXCLS8 neiicTByeT kak ayTOKpUHHBIN (akTop pocra npu KPP
[4,5,9,12,20]. HecMoTpsa Ha 3HAYUTENIBbHBII Iporpecc B U3-
y4eHUH OMOXMMHYECKHX CBOMCTB LIUTOKMHOB, CYIIECTBYET
elle MHOTO HEpPEeUICHHbIX BONMpocoB oTHocuTeabHo CXCLSE
1 BocnayieHus. Jlydniee noHuMaHue MaTOMEXaHU3MOB pa3BH-
TUs BocnasieHust y nanuentos ¢ B3K mo3sosiut pazpaboraTsb
HOBBIC TEPANICBTUUECKUE CTPATETUU, YTO 0OECIEUUT CHUXKE-
Hue puckapaszsurus KPP y mauuentos ¢ B3K.
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SUMMARY

THE ROLE OF INTERLEUKIN 8 / CXCL8 IN THE IM-
MUNOPATHOGENESIS AND CARCINOGENESIS OF
INFLAMMATORY BOWEL DISEASES (REVIEW)

Doszhan A., Bektayeva R., Imanbayeva.N., Galiyeva A.,
Kurmankina A.

JSC «Astana Medical University», Department of Internal Med-
icine #2, Nur-Sultan, Kazakhstan

The aim of this review was to analyze and synthesize recent
data on the role of interleukin 8/CXCL8 in key mechanisms of
the inflammatory process and carcinogenesis in patients with in-
flammatory bowel disease (IBD).

Currently, the study of the relationship between the pathogen-
esis of cancer and chronic inflammation remains an urgent task
for many researchers. It has been proven that the strongest cor-
relation between the duration of inflammation and oncogenesis
is observed in colorectal cancer (CRC). The discovery of inter-
leukin 8 / CXCLS as one of the powerful mediators of inflamma-
tion has expanded the general understanding of its contribution
to the pathogenesis of IBD. This review emphasizes the role of
CXCLS in carcinogenesis in IBD, presents the results of studies
on the molecular mechanisms of CXCL8 expression in IBD and
CRC, and describes its properties as one of the main angiogenic
and pro-inflammatory factors that regulate the cancer cells pro-
liferation. Study of the effects of CXCL8 on signaling pathways
activation may serve as a prerequisite for the search for and dis-
covery of new therapeutic approaches, that will reduce the risk
of CRC in patients with IBD.

Keywords: ulcerative colitis, cytokines, interleukin 8/
CXCLS, colorectal cancer, carcinogenesis.
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POJIb MHTEPJIEMKHHA 8 / CXCL8 B MMMYHOIATOTEHE3E U KAHIIEPOTEHE3E
BOCHAJIATEJbHBIX 3ABOJEBAHUM TOJICTON KHUIIKH (OB30P)

Hocxkan A.Jl., BekraeBa P.P., Uman6aeBa H./I., lasmneBa A.K., Kypmankuna A.T.

AO «Meouyunckuil ynueepcumem Acmanay, kageopa snympennux donesneii No2, Hyp-Cynman, Kazaxcman

Llenbro mpeacTaBIeHHOro 0630pa SIBUITHCH aHaIu3 U 0000111e-
HHE TIOCJICTHUX JAHHBIX 00 Y4aCTHU M POJM MHTEpIelKHa § /
CXCLS8 B KIII04EBBIX MEXaHH3Max BOCIIAJIUTEILHOTO Iporecca
U KaHIIEPOreHes3a y MalMeHTOB ¢ BOCIIAIUTENbHBIMU 3a00eBa-
HHSMHU KHIICYHHKA.

N3ydeHre B3aMMOCBSA3M MEKAY MHAaTOrEHE30M pPAaKOBBIX
3a00JIeBaHUIl U XPOHMUYECKHUM BOCIAJICHHEM 10 CEH JICHb
ocTaeTcs aKTyalbHOH 3ajadell Juls MHOTHUX HCCIeqoBare-
neii. JIokazaHo, 4TO camasi CHJIbHAsI KOPPEJSLUS MEXIY JUTH-
TEJIHOCTBIO BOCMAJNICHHS U OHKOTCHE30M HaOIIoaeTcs MpH
ronopexranbHOM pake (KPP). Otkpeitne mnTepneilixuna 8/
CXCL8 kak omHOTO M3 MOIIHBIX MEAMATOPOB BOCMAJCHUS

paciupuio obliee MOHMMaHUE €ro BKJIaja B IaTOreHe3 BOC-
MaJUTENbHBIX 3a0oieBanunii kumednnka (B3K). B manHOM
0630pe moguepkuBaercs porb CXCL8 B kaHIeporeHese mpu
B3K, mpuBeneHb! pe3ynbTaThl HCCIEAOBAHUH O MOJICKYISp-
HBIX MexaHn3max skcrpeccun CXCL8 mpu B3K u KPP, onu-
CaHbl €ro CBOMCTBA KaK OJHOTO M3 OCHOBHBIX aHI'MOTCHHBIX
U HPOBOCHAJIHUTEIBHBIX (DAKTOPOB, PETYIUPYIOMINX MPOJIH-
(epanuio pakoBsIX KieTok. Vzyuenne s¢pdexror CXCLE na
AKTHMBAIMIO CUTHAJBHBIX MyTEil MOXKET IOCIYXKUTh MPEIIo-
CBUIKOH JUIS MOMCKAa M OTKPBITHS HOBBIX TEParneBTHYECKUX
MO/IXO/IOB, YTO TO3BOJHUT CHU3UTH prck KPP y maiueHToB ¢
B3K.

“gboydy
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MMPOBJIEMA OBECIIEYEHMS TIPABA HA MEJUIIMHCKYIO TOMOIID 3ATEPYKAHHOT O
(COAEPKAIIETOCS IO/ CTPAXKEIT) JINIIA B YTOJIOBHOM IMPOIIECCYAJILHOM
3AKOHOJATEJLCTBE: OIIBIT YKPAUHBI M 3APYBEJKHBIX CTPAH

"Tepemenuxuii B.1., 2Umenok B.B., *Mauiwok B.S1., ‘Tanaran B.W., “Yiosenxo K.B.

I Teprononsckutl HAYUOHATBbHBIIL IKOHOMUYECKUI YHUSepcumen, ° Yuugsepcumem 20Cy0apcmeenoll QuUCKaibholl cysxcowl Yrpaumo,
Hpneny, *Imasnoe onepamusnoe ynpasinenue Iocyoapcmeenno GuckanoHoll cayscobl Yepaunul;
‘Hayuonanvnwiil ynusepcumem ‘“‘Kueso-Moeunsinckas akademus”, Yepauna

«bBBITh MM HE GBITBE?» — 3TOT ['aMIIETOBCKMI BOIPOC BITOJI-
HE MOXeT OBITH MIPUMEHHM K JHCKYCCHH O HEOOXOAUMOCTH 3a-
KpEIJICHUs [IpaBa Ha MEAULUHCKYIO IIOMOILb B HALIMOHAJILHOM
YIOJ0BHO-IIPOLECCYyalbHOM 3aKOHOJATENIbCTBE. BHeceHue 3a-
KOHOJATEIbHOI HOPMBI O IIPaBe Ha MEIULIMHCKYIO IIOMOILb ISt
3a7epXKaHHOTO JIHOO COJepIKalIerocs Mo CTpaked Jmma oT-
pakaeT HepeioBble JEeMOKPAaTHYEeCKUE IPUHIUIBL, FAPaHTUPY-
IOIIHE BCECTOPOHHEE COONIIOJICHNE MPaB BCeX 0€3 NCKITIOYEHHS
Y4aCTHUKOB YIOJOBHOro Ipou3BoiacTBa. C Apyroil CTOpPOHBL,
OTCYTCTBHE JAHHON HOPMBI MOXKET JIHUIIUTH 3aJACPKAHHOTO WK
coJieprKalllerocs IMoJ, CTpaKel JHLa IpaBa Ha MEAULMHCKUI
YXOJI, HEOOXOMUMBIH [UIS TTOJIep>KaHUs Ha/UTEKAIETO YPOBHS
ero 310poBbs. [Ipu 9TOM cneayer yuuThiBaTh, 4TO IPABO HA Ta-
KOW JKU3HEHHBII ypOBEHb, BKJIIOUYAsS IUIY, OACIKIY, >KIIUIIE,
MEJUIHCKUH yXOI M HEOOXOIMMOEe COIMaIbHOe 00CITy)KHBa-
HHE, KOTOPOe HEOOXOANMO ISl TTOJIep KaHUS 30POBLsI U OJta-
TOCOCTOSTHHS KaXKJIOTO YelIOBEKa, YyTBEPXKIIEHO CT. 25 BeeoObeit
JIeKJIapaluy Ipas yesnoBeka [1].

Kak usBectHo, Ykpauna 3akpenuia B cBoeil Koncturynuu
HEOoOpaTUMOCTh €BPOIEHCKOro Kypca. A TOciie HeJJaBHUX BBI-
0OpOB B TapIaMEHT aKTHBU3MPOBala pPedOpPMHPOBAHUE BO
Bcex cdepax KHU3HEHEATETLHOCTH C IENbI0 aJanTaldy Ha-
LUOHAJIPHOTO 3aKOHOJATEJIbCTBA K CTaHIapTaM U YCIOBUAM
Acquis communautaire. OgHaK0 OOHOBJICHHE HAIMOHATEHOTO
IIPaBOBOT'O MACCHBA COIPSDKEHO ¢ HAMYUEM JCKIapaTUBHOCTH
HEKOTOPBIX IOJIOKEHUH YyKpaUHCKOIO 3aKOHOAaTenabcTBa. Tak,
npuHaTre B 2012 roxy YrooBHOTrO IpoLecCyalbHOrO KoieKca
(YIIK) YkpanHbI B IIEJIOM TIO3UTHBHO OTPA3MIOCh Ha CyeOHOM
U NIPAaBOOXPAHUTEIBHON CUCTEMaX, OHAKO OTAENbHBIC €ro IMo-
JIOKEHMS 110 Cell IeHb OCTAr0TCS Hepealn30BaHHbIMU. Peub nner
00 yJacTuy B yTOJIOBHOM IMPOU3BOJICTBE ONEPATHBHEIX ITOpa3-
nenenuil ['ocynapcTBeHHOTO OIOpPO paccliieOBaHUH YKpauHbI,
IIPOM3BOJCTBE IO YTOJOBHBIM MIPOCTYIKAM [4].

Crnenyer OTMETHTB, YTO COIIacHO YcraBa BcemupHoii op-
TaHW3alUN  3[paBOOXpAaHEHHs, oONaJaHNe HAWBBICIINM JO-
CTHKUMBIM YPOBHEM 3[J0POBbsI ABJISIETCS OJHUM U3 OCHOBHBIX
IpaB Ka)XIOTO YeJoBeKa, 0e3 pa3yiudusl Pachl, PeNTUrHH, MOJIH-
THYECKHUX YOSKIEHHH, SKOHOMUIECKOTO WIIH COIMAILHOTO MO-
noxeHus [13]. IloaToMy HeHCTBEHHOCTb YKa3aHHOH MeKayHa-
POMIHOIT HOPMBI CTAaHOBHTCSI HanOoJIee 3HAYNMON B MepHox eé
MaKCHMaJIbHO! ys3BUMOCTH. YacTo Takas ya3BUMOCTb BO3HH-
KaeT BO BpeMsI 3a/Iep KaHMs JTNO0 3aKITFOIEHHS IO/ CTPaKy JIAIA
B PaMKaX YrOJOBHOIO IIPOU3BOACTBA.

Lenbto uccenoBaHus sSBUIOCH HAYYHOE OCMBICIEHHUE IIPO-
O1eMBbl OOecIIeueHusI IpaBa Ha MEJHUIIHCKYIO ITOMOIIG 3aep-
JKAHHOTO JIMOO 3aKIIOYEHHOTO MOJ CTPAXy JINIA B YTOJIOBHOM
IIPOLIECCYAIbHOM 3aKOHOJATENILCTBE, UCXOS U3 OIbITa YKpau-
HBI M HEKOTOPBIX 3apyOe:HBIX CTpaH, pa3pabdoTka peKoMeH/1a-
LU 110 Pa3peIIeHNI0 STOH POOIEMEL.

Marepuaa u meroasl. B urone 2019 r. ¢ nomomipo MeToga
AQHKETUPOBAHUS ONPOLICHBI 239 PECNOHICHTOB U3 YHCIA CO-
TpyaHUKOB HanmoHanpHOU nmoauuuu YKpauHsl U 72 aJBOKaTa.
[IpoBeneHHBIN aHaIU3 HAIIMOHAIBHOIO YKPAMHCKOIO 3aKOHOAA-

154

TENbCTBA, ITyOIUKaUil B CPEACTBAX MAacCOBOH MH(POPMAINH H
Hay4YHOW IIEPUOMUKH, aHAIUTHUECKHX MAaTepHaJIOB, CyneOHOM
MIPAKTUKY, a TAK)KE CIIPABOYHBIX U3aHUN 1JIS BBIABICHUS [IPU-
YUH U TpOoOJIeM, CBSI3aHHBIX ¢ 00eCIeueHneM IpaBa Ha M-
IOUHCKYI0 TOMOIIb 3aJepKaHHOTO JIMOO 3aKIIOUYEHHOTO IO
CTpa)Ky JIMLA B YTOJIOBHOM IIPOLECCYaIbHOM 3aKOHOAATEIbCTBE
VYkpaunsl. [ BBIABICHUS HEJOCTAaTKOB M CIIOPHBIX ITOJIOXKE-
HUIl yroJIOBHOIO MPOLECCYaIbHOIO 3aKOHOJATENIBCTBA YKpau-
HBI B KOHTEKCTE IIPAaBOBOTO 00ECIIEUeHHMs peaIi3aliy ITpaBa Ha
MEIUIMHCKYO IIOMOILb 3aJI€PKaHHOIO JIUIA B CPABHEHHUH C I10-
JIO>KEHHUSAMU IIPABOBBIX aKTOB OTEJIbHBIX FOCYIapCTB UCIIOIb30-
BaJIMCh METOJbl CPABHUTEJIBHOIO [IPABOBECHUSL.

Pesynabrarel M ux o0cyxgeHus. Yucio naen, MOJaHHBIX
nporuB Ykpaunsl B Epponeiickuii Cyn mo mpaBaM deloBeKa
(ECITY) mocTosiHHO BO3pacTaeT, 4To 00yCIIaBIeHO HeOCTaTKa-
MU JIeHCTBYIOIIEr0 HAllMOHATIBHOIO 3aKOHOJATENIbCTBA. 3HAYU-
TeNbHAS 9acTh YTUX JAEN KacaeTcsi coOMoaeHus YKpanHoit cT. 3
«3amnpenieHue nbITOK» KoHBeHIIUM O 3a1uTe MpaB 4enoBeKa U
OCHOBHBIX CBO0OOJ. YKa3aHHasl CTaThs IVIACHT, YTO «HUKTO HE
JIOJDKEH TOABEPTaThCs MBITKAM M OeCYeIOBETHOMY WIH YHU-
JKAIOIEMy JOCTOMHCTBO OOpAIIeHUI0 WIM HaKa3aHHo» [2].
ITo napopManm, pa3menieHHOW Ha 0hUIIHaTIHLHOM caiite Mu-
HUCTEPCTBA IOCTULUHN YKpPauHbI, MOKHO O3HAKOMUTBCS C KO-
audecTBoM peteHult, npuHATeIX ECIIY B oTHOmIEHNN YKpa-
HHBI, IJIe CChLIKA Ha cT. 3 KOHBEHIIUU BKIIIOYAET HECKOJIBKO
COCTaBJISIOIUX: 1) HeHa/uIexkamee oOpameHre co CTOPOHBI
MpeJCTaBUTEeNIeH TOCyaapcTBa M OTCYTCTBUE (PPEKTHBHOTO
paccienoBaHus — 83 pemieHHs; 2) HeHAJIeKAIIHe YCIOBUS
comepKaHus 1Mo cTpaxkeit — 49 pemennii; 3) HeobecneueHne
CBOEBPEMEHHON U Haanexaueld MeIuIUHCKOW oMoy — 34
pemreHust; 4) o BeIade aUNa (IKCTpagunus) — 2 pemenus [8].
YkazaHHBIE JaHHEIE IEMOHCTPUPYIOT HAJIMUKE TPOOIeM B Ha-
[MOHAJTBHOM 3aKOHO/IaTeILCTBE YKPAWHEI 110 BOIIpocaM ole-
CHEUEHUs IIpaBa Ha MEJUIUHCKYIO IIOMOILb 3aJep>KaHHOIO
1100 3aKIIOYEHHOTO0 IO/ CTPAXY JINIA.

Crnenyer oOpaTuTh BHUMaHHUE, YTO IIPABO HA MEJHIIMHCKYIO
IIOMOLIb B IIMPOKOM CMBICIE MOAPA3yMEBAaeT peasl3alhio
IpaBa Ha MEIULUHCKYI I[OMOIIb, HaJJIexkKallee MEIULUH-
ckoe oOciieoBaHHE, CO3JaHHE YCIOBHH, IPU KOTOPBIX HC-
KIIFOYEHO HaHECeHHe yiepOa 340poBbIO 3aepsKaHHOTO JIN0O
CoZeprKaIIerocst MmoJ CTpaxkel Jiuna; T.e. obecredeHne pea-
JIU3allid [IpaBa Ha MEAMIMHCKYIO IIOMOIIb, KOTOPOE MOMKET
MIPOSIBIIATECS. B CBOOOTHOM BBIOOpE Jedamiero Bpada M Hal-
JeKaIleM U He3aBHCHMOM MEJUIIMHCKOM 00CiIeJoBaHNH. AB-
TOPBI 3TOr0 UCCIEI0BaHU PacCCMaTPUBAIOT YKA3aHHOE IIPABO
JIUIIb B Y3KOM 3HAUCHUU.

OO1mIen3BecTHO, YTO OCHOBHBIC ITPaBa YeJIOBEKa, KaK U IpaBa
YYaCTHUKOB YTOJIOBHOI'O ITPOU3BOJCTBA, 3aKPEIUICHBI B MEXKIY-
HApOJHBIX M HALIMOHAJIBHBIX 3aKOHOJATENbHBIX akTax. OnHaKo
HE BCE M3BECTHBIC IIPaBa YYaCTHUKOB YIOJIOBHOIO IPOM3BOJI-
CTBa HAUIXAIIMM 00pa30M 3aKpeIUICHEI B YTOJIOBHOM IIPOIEC-
CyaJIbHOM 3aKOHOZIATeIbCTBE YKPaUHbI, YTO HHOIJA IPUBOAUT K
HapYIICHNIO TaKKUX MPaB WU 3JI0yIOTPEOICHHIO HMH.
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Wudopmanusi U3 €XKErogHoro J0KjiIana YIOJIHOMOYSHHOIO
BepxosHoro Cosera YkpauHbl 110 IpaBaM uesioBeka - «Cocrto-
SIHHE COOJIOICHUsSI 1 3aIUTHI IIPaB U CBOOOJ YeJIOBEKa U IpakK-
NanuHa B YkpauHe» 3a 2018 I. CBUIETENBCTBYET, UTO BO BpeMs
MOHHUTOPHHIA2 HMCHPABUTEIBbHBIX KOJIOHHMH BBISBICHBI IpyObIe
HapyLICHUs [IPaB ¥ CBOOO]] 3aKIIOYCHHBIX HA OXPaHy 30POBbS
U MEIULIMHCKYI0 Iomoulb. KpuTnueckoil sBISETCS HEYKOM-
TJIEKTOBAHHOCTH JIOJDKHOCTEH Bpayeil B MEIMIMHCKUX YaCTsX,
BBUJIY Y€r0 B HEKOTOPBIX M3 HUX HE 00ECIEUeHO KPyIIOCyTOoU-
HOE JIS)KYPCTBO MEULIMHCKUX PAOOTHUKOB. AHAJIOTUYHBIE ITPO-
OJIeMBI IPUCYILIH YUPEKICHUSIM, HAXOSIIIUMCs B chepe yrpas-
nenust Hatmonansuoii nonuuumu. Tak, U3 ordera oMOyacMeHa
cJedyeT, 4To ObLIM HapyUICHBI [IpaBa Ha HaJAJeXkKallie yCIOBUSA
peObIBaHUS B U30JIATOPAX BPEMEHHOIO COAEPKaHMS, a TAKKe
Ha OXpaHy 310pPOBbs U MEIUIIUHCKYIO IIOMOILb [9].

B nepuon 3a 20142015 rr. Mexaynapoassim ¢ponioMm «Bos-
poxneHue» copMmecTHo ¢ IlpaBoBoii Muunuarusoit OTKpeITOro
O6mecta (Bynanewt, Benrpus) u ¢ HaipoHansHbIMU (OH/IA-
mu Oynpammii Otkpeitoro O6uectsa B Monnose u I'pysum,
YUEHBIMHM YHUBEpCHUTETa 3anagHoi AHIIMK IIPOBEJCHO Hccie-
JIOBaHME NIPAKTUYECKOT0 00eCIeueH s IPOLeCCyaIbHbIX rapaH-
TUH JIULL, 3a7€P/KaHHBIX 110 MIOJO3PEHUIO B COBEPIIECHUH IIPABO-
HapyueHuid. OObeKTOM MPOBEICHHOTO HCCIIEI0BAHNUS SBIISUTHCH
IpaBa ¥ TapaHTHH, B YHCIIe KOTOPBIX M IPaBO Ha JOCTYI K He-
00X0MMOI MequIMHCKONH moMomu. YTto Kacaercs obecreue-
HHS 1IpaBa Ha MEAULMHCKYIO OMOIIb, 3a(MKCHPOBAHBI CIIydan
HEeIIPeI0CTaBICH s 100 HEHa JIe)Kallero/HeCBOEBPEMEHHOTO
OKa3aHUs MEIULMHCKONW MOMOIIM JIMLAM, HaXoasdmumcs B 00-
JIC3HEHHOM COCTOSIHMM, COCTOSHUM aJIKOTOJIBHOTO MIJIM HApKo-
TUYECKOT0 OIbsiHEHUs. OTMEUEHO, 4TO B YKpauHe OTCYyTCTBYET
3G GEKTUBHBI MEXaHNU3M OKa3aHUS MEIUIIMHCKOM MOMOIIH 3a-
Jep>kaHHbIM J1uiaM [6]. ITockonbKy BhIIIEyKa3aHHOE UCCIIEe0-
BaHUE MPOBOAMIOCH B paMKax JeHCTBHs mpuHsATOro B 2012 1.
«roBoro» YIIK YkpauHbl, HeraTUBHbIE pE3yJIbTaThl MPOBEICH-
HOT'0 MCCJICJOBAHUS AUKTYIOT HEOOXOIMMOCTh yCOBEPIICHCTBO-
BaHUS OTICJIBHBIX €TI0 MOJIOKEHUMH.

Crnieryer OTMETUTH, YTO TPOOIEeMbI MOIOOHOTO XapakTepa
CYLIECTBYIOT HE TOJIBKO B YKpauHe. [laHHBIC IPOBEACHHOIO B
CIIIA oOuieHaMoHaIbHOTO ONpoca «310pOBbE U 3APaBOOXpa-
Henue 3akimroueHHpIX B CIIA» cBHIETENbCTBYIOT O TOM, YTO
MHOTHE 3aKJIIOUYSHHBIE C CEPhe3HBIMU XPOHHUECKUMU 3abolie-
BaHMSAMH HE NOJIy4YaroT HaJUuIeXalleld MeIUIMHCKOI oMOIIHY B
3akiroueHnu. CrieyeT HOBBICHTH d(P(EKTHBHOCTh pabOTHI HC-
IPaBUTEIbHBIX YUPEXKICHUH 3paBOOXpAHEHUsI U OOILECTBEH-
HBIX CIIY’>KO OXpaHbl NCUXMYECKOTO 37I0POBbsI, KOTOPbIE MOIIH
Obl TPEIOTBPAILATh NPECTYIUICHNSI U TIOPEMHbIC 3aKIIIOYCHHS
Kak ux nocyueactsus [20].

B Vkpaune mpaBo Ha OXpaHy 3IO0POBbSI I'apaHTHUPOBAHHO
cT. 49 Konctutyumu YKpawHbI, COIIACHO KOTOPOH Ka)Ibli
UMEEeT IPaBO Ha OXpPaHy 30pPOBbS, MEIULMHCKYIO IIOMOLIb U
MEIMLMHCKOE CTpaxoBaHue [3], OJHAKO HA MPAKTHKE, B paMKax
YTOJIOBHOTO IPOU3BOJCTBA 3TO KOHCTUTYLMOHHOE IOJIOKEHUE
coOroaeTcs He B TIOJIHON Mepe, OCOOCHHO €CJIM B XOJ/IC TaKO-
0 IPOU3BOJICTBA MOSIBISICTCS 3a[eprKaHHOE MO0 3aKITIOUCHHOE
HOZl CTPaKy JIULIO.

Tak, B 4. 3 u 4 cr. 42 («Ilono3peBaemblii, OOBHHIEMBIII»)
VIIK Ykpaussl, nperycMoTpeHo 18 nporeccyanbHbIX IpaB Mo-
JI03peBaeMoro, a st 0OBHHIEMOTO - 8 MpaB JIOMOJIHUTEIBHO
[4]. OnHaxo B mepedHe MpoLecCyallbHBIX IIPAaB TAKUX yYacTHU-
KOB OTCYTCTBYIOT HOPMBI, Kacaroluecs: 00ecreueHus npasa Ha
MEIULHUHCKYIO IIOMOILb.

Cratbs 6 («IIpaBoBO€ MosIOMKEHME JIMIL, HAXOMSALIUXCSI B ME-
cTax NpeIBapUTEIbHOIO 3aKIIOYEeHUs») 3akoHa Ykpausbsl «O
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IpeIBapUTEIbHOM 3aKIIOYEHUM» DIACHUT, YTO «IHIA, HaXOIsd-
Iyecsi B MecTax MPeIBAPUTEIBHOIO 3aKIIOYEHUS, UMEIOT 005-
3aHHOCTH U IIpaBa, yCTAHOBJICHHbIE 3aKOHOAATEIbCTBOM IS
rpaxaaH YKpauHbI, C OIPaHUYCHHUSIMH, IPELYyCMOTPEHHBIMU
HACTOSIIMM 3aKOHOM M JIPyTMMH HOPMATHBHO-IIPABOBBIMH aK-
Tamm» [5]. OpHaKo cpenu nperycMOTPEHHbIX CT. 9 yKa3aHHOTrO
3aKoHa MpaB JIHL, B3ATHIX [0 CTPAXKY, IPABO Ha MEIULIUHCKYIO
IIOMOIIb U HaJUIeXkallee MEIULMHCKOe O00CIeOBaHUE OTCYT-
ctByeT. Xots cT. 11 («MarepuanpHo-ObITOBOE ObecredeHue u
MEIUIIMHCKOE 00CITY)KUBAHHE JIULL, B3ATHIX IO/l CTPAXKy») Ope-
JIeTSIeT HEKOTOPBIE YCIIOBUSI U OCOOCHHOCTH MEAMUIIMHCKOTO 00-
CJIy)KMBAHUsI TAKMX JIUII, HO IIPH ATOM OIEPHPYET OJaHKEeTHbI-
MH TOJIOXKEHHUSIMH, B YACTHOCTH: «YCJIOBHSI, COOTBETCTBYIOIIHE
IpaBUIIaM CAaHUTAPUH U TMTHEHBD», KMEIMIIMHCKOE 00CITyK1Ba-
HHE, a TAKXKE JICUCOHO-TTPOPUIAKTUICCKAS U TIPOTHBOAHICMH-
yeckas paboTa B MECTax MPEABAPUTEILHOIO 3aKII0UEHHs Opra-
HU3YIOTCS U IPOBOASATCS B COOTBETCTBUHU C 3aKOHOJATEIILCTBOM
00 OXpaHe 310pPOBbsY, CIOPAAOK MPEAOCTABICHUS 3aKIHOYCH-
HBIM MEJULMHCKON ITOMOLIH, UCIIOJIb30BaHUE C 3TOH LIEIIbIO HE
MOYMHEHHBIX OpraHaM, OCYIIECTBIISIOIINM MPEIBAPUTEIBHOEC
3aKJII0UEHHE, TOCYJAPCTBEHHBIX U KOMMYHAJIBHBIX YUPEKICHUH
3[[paBOOXPAHEHUS, IPUBJICUCHNE UX MEAULMHCKOrO IepcoHaia
¥ TIPOBE/ICHIE METUIIMHCKUX KCIIepTu3 ompenesiercs: Kabune-
TOoM MuHHCTpOB YKpauss» [S].

B npotuBoBec BhIIEN3I0KEHHOMY MOKHO IIPUBECTHU 1. 6 4. 3
c1. 212 VIIK VYkpausns! («JIuio, oTBETCTBEHHOE 3a IIpeObIBaHNE
3aJIepKaHHBIX»), B KOTOPOM YKa3bplBacTcs, 4TO JIOKHOCTHOE
JIMIO, OTBETCTBEHHOE 3a MPeObIBAaHME 3a[epiKaHHbBIX, 00s3aHO
obecreunTh 0e30TIaraTesibHOe MPEIOCTABICHUE HAJICKAIICH
MEIHIIMHCKOW MOMOIIHM W (DUKCAIMIO MEAUIIMHCKAM PabOTHH-
KOM TEJICCHBIX MOBPEKACHUN MM yXyALIEHHE COCTOSHUS 3710-
POBBS 3a/iepXKaHHOr0. B cocTaB H1Ll, OKa3bIBAIOIUX 3aAEPHKaAH-
HOMY MEJHMIIMHCKYIO TOMOIIlb, T10 €r0 KEJIAHUI0 MOXET ObITh
JIOITYLIIEHO KOHKPETHOE JIUI0, KOTOPOE UMEET IIPaBO Ha 3aHATHE
MEIMIUHCKON AesiTeabHoCThio [4]. He 1o koHua sicHO# ocrta-
eTCsl MIPAKTUUECKasi BO3MOKHOCTh BOIUIOTUTH TaKoe KeJIaHUe
3ajiepyKaHHoro 6e3 J0HKHOr0 HOPMAaTUBHOTO 3aKPEIUICHUSI CO-
OTBETCTBYIOLIETO [IPaBa U MEXaHU3Ma €ro pealn3aliu.

Kak noka3piBaeT aHaIM3 yroJloBHOTO IPOLIECCYaIbHOIO 3aK0-
HOZIATeNNbCTBA YKPauHBbI, pealn3alys [paBa Ha MEAUIMHCKYIO
IIOMOILb HE HAllula COOTBETCTBYIOLIETO 3aKPEIUICHUS U YCII0XK-
HEHA OTCBHUIKAMH K «IIPABUJIAMY, IIOPSAKAM» U «COOTBETCTBH-
am». ClieacTBUEM TaKOIO 3aKOHOAATEIBHOTO MOIX0/A SBIISIETCS
pactymee konuuectBo pemenuit ECIIY, ynoneTBOpsomIMx
MICKM IIPOTHB YKpauHbl 3a HapyleHue HopM EBponeiickoii Kon-
BEHLIUH 110 IIpaBaM 4eJIOBeKa.

[IpoBeneHHBIN aBTOpaMHU 3TOTO MCCIICIOBAHUS CPABHUTEIIb-
HBIIl aHAJIN3 COOTBETCTBYIOIIMX IOJIOKEHUH B 3aKOHOIATEIb-
CTBE psijia 3apyOeKHBIX CTPaH CBUIETEIBLCTBYET O HEOJAHO3HAU-
HOM II0JIXOZI€ K BOIPOCY 3aKpPEIUICHUS IIPaBa Ha MEAUIMHCKYIO
IIOMOILIb B XOJIC YTOJIOBHOI'O IPOU3BOJICTBA.

Tak, yronoBHble mpoleccyalibHble Kojekcel Pecry6muk Ka-
3axcrtaH, benapychk, AsepOaiimkan, Y30ekuctan u Kuprusckoi
PecryOimky, kpoMe 00MNX MOJI0KEHNH (JaKTHYECKH HE Bbljie-
JISIIOT IpaBa 3aJeprKaHHbIX JINO0 COOEepPIKAILUXCS MOJ CTpaxen
JIML Ha MEIMLMHCKYIO ITOMOIlb, BKJIIOUasl HaJJIeKallee Meau-
HUHCKOe oOcienoBanue. YacTHYHO omnpenesieH MPUHLHMI He-
JOMYILICHUS! JINILICHUS] MEAUIMHCKON MOMOIIH MO0 Bpeaa s
3I0POBbSl YYACTHUKOB YTOJIOBHOTO HPOMU3BOJCTBA B KOIEKCAX
Poccuiickoii ®enepanuun, PecnyOnuku Apmenus, TypkmeHu-
CTaHa, 4TO IO3BOJISIET YTBEPXKJIATh O BeCbMa (pparMeHTapHOM
YIIOMHHAHMH [paBa Ha MEAMIMHCKYIO IIOMOIIb B YTOJOBHOM
IPOLIECCYaIbHOM ~ 3aKOHOJATENIbCTBE psila IOCTCOBETCKUX
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crpad. CienaHHbId B COIEPIKaHUU OTICJIbHBIX KOJIEKCOB aKIEHT
Ha MEIMIIMHCKOE 00CITy)KMBaHHE apeCTOBAaHHBIX JIM0O0 coleprka-
IIUXCSI TIOJT CTPaXKel JIMI, KaK U B CIydae ¢ YKPAaMHCKHM 3aKO-
HOJIATeJIbCTBOM, HE TTOJKPEIJIeH COOTBETCTBYIOIIMMH IIpaBaMU
apeCcTOBAHHOTO WJIH [1003PEBAeMOro (0OBUHAEMOTO).

Bwmecre ¢ TeM, 3aKOHOAATENIBLCTBO OTJCIBHBIX CTPAH BKIIIOYA-
€T IMOJIOKEHHUS, JISTAIbHO PACKPHIBAIOIINE UCCIIEyeMOe MPaBo.
C 5TOl TOUKU 3pEHUs UHTEPECeH YTOJIIOBHO-IIPOLIECCYaIbHBIN
KoJieKke ['py3un, KOTOPBIM Cpesiu paB 1 00s13aHHOCTEH 0OBHHSI-
€MOro0, 3aKpeIIeHHbIX B 4. 9 cT. 38, comepkurcs cnenyrolee
HOJIOKCHUE: «OOBHHSIEMBIIl BIIpaBe HEMEIUICHHO I10 3aJepiKa-
HHU WK B Cllydae apecTa TpedoBaTh OECIIaTHOe MEANLIMHCKOE
OCBUACTCIILCTBOBAHUE M IOJYYHUTb COOTBETCTBYIOUIEEC IHCh-
MCHHOE 3aKIJIFOUCHHE. JTO MPaBO OOBHHACMOTO OJDKHO OBITh
ocyuiecTBieHo HeMeieHHO. OH Takke BIpaBe B IOPSJIKE,
YCTaHOBJIGHHOM 3aKOHOZATeNILCTBOM [ py3uH, B J000€ Bpems,
32 COOCTBEHHBIM CUET HEMEIJICHHO MPOUTH MEIUIUHCKOE OC-
BUJICTE/ILCTBOBaHUE Y n30paHHOro um skcrepra» [11]. B atom
IUIAHEe Ba)KEH aKIEHT Ha HEME/UICHHOM M OECIIaTHOM XapakTe-
pe TaKOTO MEAMIIMHCKOTO OCBHICTEIbCTBOBAHMUS, & TAKXKE BO3-
MOXKHOCTH €r0 NPOXOXJCHUs y M30paHHOro JKcepra 3a coo-
CTBEHHBIE CPE/ICTBA.

VYronoBHo-mponeccyaibHblil komeke PecryOnuku Mosnosa
pasrpaHu4uBacT MW 3aKpCIUIACT IPaBO Ha MCEIAMIUHCKYIO I10-
MOIIb JJISI MOJ03PEBACMOT0 ¥ OOBHHIEMOTO (TIOICYIMMOTO).
Tax, cornacHo 11. 15 4. 2 cT. 64 «IIpaBa u 00613aHHOCTH TIOA03pE-
BaCMOTOY, IMOJI03PEBACMBbIil HMEET MPABO MOIaBaTh 3asBICHHUE, B
TOM YHCJIC B OTHOLUCHUU He3aBHCHMOl>’I MC}IHHMHCKOﬁ ITOMOIIIH.
Coracuo mm. 18 u 18-1 u. 2 ct. 66 «IIpaBa n 06s3aHHOCTH 00-
BHUHACMOI'0, IIOACYAUMOI'0», l'[O}le}lldeIi’l BIIpaBE€ 1oJgaBaThb 3a-
SIBJICHHE 00 OKa3aHWM HE3aBUCUMOW METUIIMHCKOW MOMOIIN U
HE3aMe/TUTENILHO M0CIIe 3aJ[ep)KaHus TN 03HAKOMIICHUSI C pe-
HICHUEM O ITPUMEHEHUU K HeMy MEP NPECCUCHUA UMETH )ZLOCTyl'[
K MEAUIHCKOMY 00CJICIOBAHUIO U HE3aBUCUMON MEIUIIMHCKOM
MOMOIIIY, B TOM 4YHucIIe 3a cBOM cuet [12].-CnenoBareinbHo, MOJI-
JTABCKOE yTOJIOBHO-IIPOLIECCYAIbHOE 3aKOHOATEIECTBO MPE/I0-
CTaBJIsSICT BOMOXKHOCTB Ul HaJUIe)Kallell peann3aluy mpaBa
Ha MEIUIMHCKYIO IIOMOIIb U MEAULUHCKOE 00CIeJOBaHUE KaK
0eCIUTaTHO, TaK U 32 COOCTBEHHBIC CPECTRA.

B 3axononarenscTBe HekoTOpbIX cTpaH-yyacTHUL EC mpo-
6ema obecriedeH s paBa Ha MEMIIHCKYO [IOMOILb PeIaeTcs
MHBIM 00pa30M. AKIICHT B peau3alii MEJUIIMHCKHUX MTPaB CMe-
IIAeTCsl OT y4acTHHKA YTOJIOBHOTO MHpoIecca B CTOPOHY JIMILA,
3ajep>kaHHOrO nonuuueid. Hanpumep, YronoBHo-Iiporeccyab-
HbIi Kosekc PecnyOnuku [losbina He 00XOIUT BHUMAHUEM BO-
HPOCHI, CBSI3aHHBIE CO CTATYCOM 3aJIepP)KaHHOT0 (apeCTOBAHHOTO
JIMLA) B yTOJIOBHOM IIpon3BoACcTBe. M3 copepxanus naparpados
1, 2 apTukyna 74 cinenyer, 4To MOA03peBaeMblii He 00s3aH 10-
Ka3bIBaTh CBOIO HEBHHOBHOCTH, TaK € KaK M HE 00s3aH mpe-
JIOCTABJIATh J0Ka3aTelIbCTBA, KOTOPbIE MOTYT €My HaBpPEIHTh,
OJTHAKO OH 00sI3aH Mpo#TH: 1) OCMOTP Tejla U UCCICIOBAHMUSA,
CBA3aHHBIC C Hapyl_L[eHI/IeM LECJIOCTH TECJia, B3ATHUC OTIICYATKOB
nasblieB, GororpadhupoBanue; 2) MCUXOJOTHYCCKIE U TICUXHA-
TPUYECKUE HCCIICJOBAHUS, a TAK)KE HCCIICOBAHUS, CBI3aHHBIC
C IPOBEJCHUEM MPOLEAYp Ha Tele, 32 UCKIIOUEHUEM XUPYPTH-
YECKHX, IIPU YCIIOBUH, YTO ITO HE YrpoXKaeT 310POBBIO, €CIIH
MPOBE/ICHUE TAKUX MCCIICJOBAHUH SIBISETCS HEOOXOAMMBIM, B
TOM uHcIIe 3200p KPOBH, BOJIOC WM BBIICNICHUI U3 OpraHu3Ma,
HarpuMmep, CIOHBL. Vccae0BaHus JOMKHBI ObITh MTPOBEICHBI
YIOJHOMOUCHHBIM PAa0OTHHKOM CIIy>KOBI 371paBOOXPAHCHUS;
3) B3sITHE TOJNUICHCKAM Ma3Ka CO CIIM3UCTON 000JIIOYKH IEKH,
€CJIM 9TO HEOOXOIMMO U HEe HECET Yrpo3bl [Uisl 310poBbsi. VHTe-
PECHO, YTO HEBBIIIOIHEHUE JaHHBIX 003aHHOCTEH T10j03peBae-
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MBbIM MOKET IPUBECTHU K €I'0 3aACPKaHUI0 U IPUHYAUTCIIBHOMY
BBIIIOJIHEHUIO, @ TAKXKE K NIPUMEHCHHUIO B OTHOLIECHHUU HETO HE-
00XOMUMBIX Mep (PU3NYECKOTO BO3ACHCTBUS MM TCXHUYCCKHUX
CPEACTB, CO3aHHbIX I ycMupenus [17]. BeimeusnoxxeHHoe
CBHJIETEIIBCTBYET, UTO MOJIBCKUH YrOJOBHBIN MpoLEcCyanbHbIH
3aKoH perlaMEeHTHpYeT B OOJbILEH CTENEeHH HEe IpaBo 3alep-
JKAaHHOT'O Ha MEAMIUHCKYIO IOMOIIb, & MEPbI U YCJIOBUSA MEIU-
LIMTHCKOTO BMEILATEIbCTBA B XOZAE YIOJIOBHOIO IPOU3BOJCTBA,
4YTO TaKXeE CHOCO6CTByeT HEAONYIIEHUIO HApYLICHUS IIpaB Ta-
KOT'O y4aCTHHUKA YTOJIOBHOTO IIPOU3BOJCTBA.

Heo0xoauMo 00paTuTh BHUMaHKE Ha OTACIBHBIC PacopsiKe-
HUst MUHUCTpa roctuiuu PecyOnuku [Tonsmra B 2015 1, B koTO-
PBIX OIIPEACIICHBI TUITOBBIC NHCTPYKIINUU I10 Pa3biACHEHUIO IIpaB
YYaCTHUKOB yTOJIOBHOI'O IIPOM3BOACTBA, B TOM YHCIIE 3a1ePHKAH-
HBIX U 3aKJIIOUYCHHBIX MO CTpaxy. Tak, JHL0, 3aepKaHHOe Ha
OCHOBAHHUM €BPOIICHCKOr0 opliepa Ha apect, B YUCIe IPOYEro
HAJEJICHO MPaBOM Ha JIOCTYI K HEOOXOIUMOW MEIUIIMHCKOW
oMoty (1. 14). Jluno, 3axepxaHHOE B MOPSIKE YrOJIOBHOTO
MPOU3BOJICTBA, UMEET MPABO HA JOCTYI K HEOOXOIUMON MEIH-
uHckoi nomornu (1. 10) [19]. Micxons u3 npeanucanuii, npuse-
JCHHBIX BBIIIEC aKTOB, CJICAYCT CACIIAaTh BbBIBOM, YTO Pa3JINIHBIC
KaTEerOpHH JIHII, HIMEIOIINE OTPAaHUYCHHUS B CBOOOIE, obecmeun-
BAalOTCS BO3MOJKHOCTBIO PEaJIn30BaTh MPABO HA HEOOXOOUMYIO
UM MCIUIUHCKYIO IIOMOIIb, YTO aKTyaJIU3UPOBAHO IS Ka)KJlOﬁ
OTJICJILHOM KaTeropuu (3a/ep:KkaHHbIl, apecTOBaHHbBIN, apecTo-
BaHHBIN 110 €BPOOPAEPY).

VYronoBHBIN IpoueccyalbHbll KofeKC PyMBIHUM COAEPIKUT
JIOCTAaTOYHOE KOJIMYECTBO HOPM, JCTAJIBHO PEIIAMEHTUPYIOLIUX
Ppas3jinyHbIC€ aClEKThl, CBA3aHHBIC C MEIULMHCKUMHU BOIIpOCa-
MU, BOSHUKAIOIUMHU B XOJI€ YTOJIOBHOIO IPOU3BOJCTBA. DTO U
HaX0KJACHUC HAa NMPUHYAUTEIIBHOM JICYEHUHU, U IIEpeaavya B MC-
JULHUHCKOE YUYPCIKIACHUEC, U MEPbI BO3MOXHbBIX HCCHCHOB&HHI\;I
TMCUXOJIOTUYECKOTO COCTOSIHUA JIMIa, B OTHOILIEHHHU KOTOPOI'o
OCYILECTBIISIETCS. MPOMU3BOJICTBO, & TAKXKE CIydad HEBO3MOXK-
HOCTH HAXOXACHUS 110 ap€CTOM BBUAY MECAWIMHCKHUX ITOKa3a-
Huid. Ciemyer MoA4epKHyTh, 4To B 4. 2 apTukyna 228 («O0b-
SBJICHUE O IPEIBAPUTEILHOM apecTe U MeCTe, HaXOKICHUS
1071 IPE/IBAapPUTEIbHBIM apeCcTOM») MPEAyCMOTPEHO, YTO JIUIIO,
B OTHOIICHHU KOTOPOTO Ha3HaueHa Mepa JA0CyAeOHOro apecra,
HE00X0JMMO YBEIOMHUTH B IIMCbMEHHOH (hOpME O CBOUX MPaBax,
yKa3aHHBIX B apTukyiax 83 u 210, a Takxke 1pase Ha JAOCTYII K
HEOTJIOKHOW MEIUIIUHCKOM oMot [16].

B BenukoOpuranuu Tema OpraHu3aliy HaaJIekalero ooe-
CIICUCHUS] MEJMIIMHCKOW MOMOILY 3a/iep)KaHHOMY JHO0 Haxo-
JAIIEMYCsl [IOJ CTPaKeH JIMILy pacKphITa 1OCTaTOYHO LIMPOKO.
Taxk, Ha opuLIHaTILHOM caiiTe mpaBUTENbCTBA Bennkodpuranuu
pa3mernieHa MHGOpMALUs O MpaBax 3aJeP)KaHHBIX JIUI, IIC B
JOCTYIHOI hopMe oIyOIIMKOBaHbI COOTBETCTBYIOIINE TIPaBa 3a-
JIEPKAHHOTO, CPEAU HUX U NPABO Ha MEAUIMHCKYIO TIOMOIb B
Cllyyae IUIOXOT0 CaMO4YyBCTBUS 3aiepkaHHOro [15].

Bpl/ITaHCKI/Ie YUYCHBIC AKLICHTUPYIOT BHUMAHHUEC Ha TOM, 4YTO
B 25 eBpONEHCKUX CTpaHax ObUTH OOHApYKEHbI OOIbIINE pa3-
JIMYXS B MOJICJIAX OKa3aHMsI MEJIUIIUHCKON MMOMOIIH 3a/iepiKaH-
HbIM. Takue MoJenu BapbupOBAJIM B IIpejiesiaX OT BbI30Ba Bpadya
B ClIyyae HCOGXOJII/IMOCTH J0 HAJINYUA IMMOCTOAHHBIX CIICIIMATIN-
CTOB 3/[paBOOXpaHEHUs Julsi paboThI ¢ 3ajepkanHbIMU. OOmme
PEKOMEHAAUN 1 KBaJ'[I/I(IJPIKaLlI/II/I JUIA TaKHUX CIICUAJIMCTOB I10
OKA3aHUI0 MEAUILIMHCKON IOMOILH 3aep KaHHbIM CYLIECTBEHHO
pasusaTcs. OTMeyaeTcs, 4To B OTACIBHBIX (eAepaTuBHbIX rOCy-
napcrBax (BenukoOpuranus, ®eneparusnas Pecrnyonuka ep-
MaHUs) JaXe HAMOHAJIBbHOE 3aKOHOAATEIbCTBO B CyOBEKTax
(deneparyiy UMeeT pa3IMyKs B BOSMOKHOCTSIX pean3alny npas
3aJepKaHHBIX Ha MEIUIIMHCKYIO TOMOILb [18].
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Opannysckue uccienosarenu Openu berodpe u Ilarpuk
[Ilapuo yMeCTHO OTMEUYAIOT, YTO YCIOBHS COIAECP)KAaHHs B ITIOMe-
eHNsIX QpaHIly3CKO ITOJHIUK YaCTO YHH3UTEIbHBI. DTO Kaca-
€TCs TUTHEHbI, TeMIepaTyphbl, BO3SMOXHOCTH OT/IbIXa, & HHOTIA
u ycioBui nutaHud. llpu Takoi cuTyauuu conepiKaHue IOox
cTpaxei MOXKET OBbITh TPABMHUPYIOLIUM JaXKe Ul MOJIOABIX U
3JI0POBBIX JIIO/IEH, @ HE TOJIBKO JUIs TOXKUIIBIX, KOTOPbIE 0OBIYHO
CTPaZaloT XpOHUYECKUMU 3a00neBaHusaMH [ 14, c. 662].

3apyOe)xHble HCCIIEIOBaHUs NPOOJIEeMbl pealu3aly IpaBa
3aJepKaHHbIX Ha MEIUIMHCKYIO IOMOIIb, B II€JIO0M, KacaroTcs
OT/ICJIBHBIX COCTABILIFOLIMX ITOW Tpobiemaruku. Cpean HHX
MOKHO BBIJCIIUTB: @) JIOMyCTUMbIE IpEesbl U CHOCOOB! B3s-
THSI OMOJIOTUUECKUX 00pa3LOB sl IPOBEICHUSI MEULIMHCKIX
o0creIoBaHui 3aiepXKaHHbIX; 0) OTAENbHBIC ACIEKThl (GU3H-
YECKOro M IICUXUUYECKOTO 3/10POBbs 3aJIepiKaHHbIX; B) Oe30rmac-
HOCTb TOJIMLEHCKUX ¥ MEIMIMHCKOTO MepCoHaa npu padore ¢
3a7epXKaHHbIMU; T) crienudruKa MEIUIMHCKOTO COPOBOXKICHHS
OT/ICJIBHBIX TPYIIT 33/IePKaHHBIX JIUL (TOXKHJIIBIX, JIETeH, JKEeH-
IIMH, BOCHHBIX).

Takum o0pasom, cClieqyeT cielarth BBIBOJ O HAaIMYMU pas-
JIMYHBIX HOZIXOJIOB K 3aKPEIUICHUIO NIpaBa Ha MEAULIUHCKYIO 10~
MOILb 3aePIKAaHHOTIO JIN0O0 COAEPIKAILETOCs IO CTPaXKel JInIa
B YTOJIOBHBIX IPOLECCYaIbHBIX aKTaX OTAEIbHBIX TOCYNapCTB.
IIpu 5TOM ABOMCTBEHHOCTH BOIIPOCA 3aKPEIVICHUS WU OTCYT-
CTBHSI 3TOTO IIpaBa, KaK CaMOCTOSTEJIHOTIO 3JIEMEHTa CTaTryca
ONpPEC/ICHHBIX YYaCTHUKOB YTOJIOBHOIO IPOM3BOJACTBA, OTPa-
JKAeTCs Ha MOCIEAYIOIIEM Pa3BUTHN 3aKOHOB U IPUHATHIX B UX
UCIIOJIHEHHUE T0/I3aKOHHBIX aKkTOB. B mocienuux ¢opmanusyer-
Csl MM I€TAJI3UPYETCs MOPAJOK pealn3aliy NpaBa Ha MeIu-
IIMHCKYIO IOMOIIIb B YTOJIOBHOM ITPOU3BOJICTBE.

Bo3Bpamasice K yKpamHCKUM peanusiM, OTMETHM, 4TO B
onyonukoBaHHoW eme B 2012 r. cratbe «PeanbHOCTH WM
JeKnapanus?y, MOCBAIICHHOW rapaHTHH oOecredeHus mpas
U 3aKOHHBIX MHTEPECOB JIUIA, COJEPIKALIETOCS MO CTpaxei
Ha [PEJ0CTaBICHUE eMy KBaTH(pHUINPOBAHHOI MEINIIMHCKOM
HOMOIIH, KOTOpasi TPaJAUIMOHHO obecrieunBaeTcsi paboTHH-
KaM{ MEIUILMHCKON YacTH CICACTBEHHOIO U30JIITOpa, aBTOP
HNPUXOJUT K MHTEPECHBIM BbiBogaM. OH OTMeuaeT Halndue
COOTBETCTBYIOIIETO IPAaBOBOIO OCHOBaHUS 1Jis 00eCIeueHUs
B3SITOTO I0J] CTPaXy JIMLA HEOOXOIUMON MEIUIMHCKOM I10-
MOIIBIO, a TAKXKE TEM, YTO pPeasli3alusi 3TOro MpaBa 3aBUCUT
HE CTOJIBKO OT €ro IIPaBOBOI0 00ECIeUeHus, CKOJIBKO OT TOTO,
HACKOJIBKO €ro JIeCTAaOMIM3UPYIOT pa3iuyHble JeTepMHUHAH-
ThI HENIPABOBOTO XapaKTepa - YeIOBEYeCKUi (akTop, npaso-
CO3HAHME TMPAKTHYECKUX PabOTHUKOB, KOTOpPbIE HE BCEraa
rOTOBbI IIPU3HATH NPUOPUTET OOECICUEHHUS INPaB YEIOBEKA
B cepe YrojsoBHOTO CyIONPOHM3BOJCTBA, KOPPYNIHUOHHBIC
npaxkTHKy) [7].

ABTOpBI 3TOTO HCCIEIOBAaHMSA HE Pa3ACiIOT MO3UIMIO Ha-
JIMYUS HaJJIeKaIlero MpaBOBOTO OCHOBAaHMA AJIS pealu3aliu
MEIUIMHCKUX [IPaB y4acTHUKAMHU YTOJIOBHOTO IPOU3BOJICTBA,
B YaCTHOCTH 3aJep)KaHHbBIMU M apecToBaHHbIMH. CeromHs B
psiie PE30HAHCHBIX YTOJOBHBIX Jell yXe C(HOpPMHPOBAIacCh
ONpee/ieHHass TPAAuLUsl, KOrJa 3aJep)KaHHbI JIEMOHCTpH-
pyeT BHE3alHOEe yXY[IIEHHE CaMO4yBCTBHUS JMOO BHE3AIIHO U
cepbe3Ho 3abomeBaeT. J{iis 3amepKaHHbIX JTHOO COMCPIKAIIINKCS
HOZl CTpakel JIUI JUIUTENIbHOE JICUCHHE IPEeBpaIlacTcs B BO3-
MOKHOCTh IO0O€ra, 3aTArMBaHMs IPOLECCyalbHBIX JCHCTBUIM
WITH TIPe0CTaBIeHNUs (habCUPHUIMPOBAHHBIX MEMIIMHCKHX 3a-
kirodeHuil. C qpyroil CTOpoHBI, yKa3aHHBIE BBIIIE 110 TEKCTY pe-
menust ECITY npotus YkpauHsl, CBUIETEIbCTBYIOT O CHCTEMa-
TUYECKOM HapyIIEHHM IIpaBa Ha HaJUICXKAIIyI0 MEIULUHCKYIO
HIOMOIIB JUIS A Y4aCTHUKOB YTOJIOBHOTO IPOU3BOJICTBA, IPU-
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YUHaAMH KOTOPOIO ABJIACTCA, B TOM YUCIIE U OTCyTCTBHe HOpMa-
TUBHOT'O 3aKpeIUIeHHs Ul peanu3anuu Takoro npasa B YIIK
YKkpauHbl.

B HCCJICIOBAHUU l'lpO6.]'leMHle BOIIPOCOB MEJULIMHCKOI'O
o6ecne'-lel-wm JIML, NPUTOBOPCHHBIX K JIMIICHUIO CBO60)1])I,
yKpauHckue uccienosarenn [10] mpemmarator npobiemy Me-
JHULHCKOT'O OGCJ’[y)KI/lBaHI/lH 3aKJIFOYCHHBIX PEHINTH IYTEM CO3-
JIAHUsI HE3aBUCHMOM MEIMIMHCKOH CITy)Obl, OTBedaromen 3a
IUIAaHOBBIC Y BHEIUIAHOBbIC HAOMIONEHHS 32 COCTOSHUEM 3710pO-
BbSl OCY)KICHHBIX U MPOBCACHUEM HX OCMOTpPa, MHGOPMAIIHIO
0 COCTOSIHUM 37I0POBBsSI 3aKJIIOYEHHBIX, KOHTPOJIb 33 COOMIOze-
HUEM Me)lpa6OTHl/IKaMI/I PEKUMHBIX yCHOBI/Iﬁ OTHOCHUTECJIBHO
KOHKPETHOTO OCY’KIECHHOro. BriosiHe BO3MOXKHO, YTO AeATelb-
HOCTh COOTBETCTBYIOIIEH CITY)XObI IIpH €€ cOo3JaHuK MOIIa Obl
PacIpOCTPaHUTHCS HA 3aJep)KaHHbIX WM COAEPIKALIUXCS MOJ
CTpaXKeH JIuilL.

B paccmarpuBaeMoM KOHTEKCTE NMPEICTABIAIOT UHTEPEC JaH-
HbIC TIPOBEJIEHHOIO OIpoca pecrnoHAeHToB (n=239) u3 uucia
cOTpyAHUKOB HarmoHanpHOU momuuuu YKpauHbl U aJBOKAaTOB
(n=72), npuBesneHHbIC B fuarpamme Ha puc. Tak, u3 239 nonu-
LIECKUX 32 BHECCHUE U3MEHEHHUN U JIOTOJHEHUH B IeHCTBYIO-
mmi YIIK Ykpaunsl B yacTu 3aKperyieHus rpaBa Ha MEIULMH-
CKYIO HIOMOIIb ¥ MEIHILIMHCKOE 00C/IeJOBAHUE BBICKA3aIl CBOEC
MHeHue 133 nonuneickux, 72 — CYMTAIOT AEHCTBYIOIINE HOPMBI
¥ TIOJTOXKEHHs YQPEKTHBHBIMU U 34 — HE ONPEACITNINCH C OTBE-
ToM. Cpean aZiBOKAaTOB 32 U3MEHEHUs BbICKa3aau 54 onpolieH-
HBIX, 18 — CYUHTAT y}lOBHeTBOpl/ITeHbeIMH CyLl_IeCTBy}OLLU/Ie
TIOJIOXKEHHUSL.

W lommeficke W Aanokare
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Puc. JTuaepamma oyenku neobxooumocmu 3aKpenieHus npa-
60 3A0EPIHCAHHBIX (COOEPHCAUUXCSI NOO CIMPAdIcell) Tuy Ha Me-
OUYUHCKYIO NOMOUfb

BoiBoabl. [TogBoIs UTOT pacCMOTPEHHUIO MTPOOIEMBI 00OeCIIe-
YeHHsl IpaBa Ha MEIULUHCKYIO MOMOIIb 3aJepiKaHHOrOo JIHO0
COZIePIKAILETOCs TI0J] CTPaXKEH JINIIa B YTOJIOBHOM HPOLECCyallb-
HOM 3aKOHOJAaTCIIbCTBE, y'—[l/lTblBaH OIIBIT pral/IHbI U HEKOTOPBIX
3apyOeIKHBIX CTPaH, PEKOMEHYeTCsI:

1. Jomnonnuts cT. 42 neiicrytomero YIIK Ykpauns! HOp-
MOH, MpeaycMaTpUBaroLleil MpaBo 3ajep:KaHHOro Jubo co-
JICPIKAIIETOCS MO CTPa)Keil JHIla Ha HaJICKAIIYI0 MEIU-
IIMHCKYIO TOMOIIb, BKJIIOYas CBOOOAHBIH BBHIOOP Bpada u
HE3aBHCHMOE MEIMIIMHCKOE 00CiieJoBaHNe. 3HAYCHHE 3aKpe-
IUICHUS 9TOW HOPMBI COCTOUT B CO3JaHHH MPABOBOTO OCHO-
BaHMs ISl GOPMHUPOBAHUS YETKOM MPOLEAYyPbl 00eCIIedeHNUs
COOTBETCTBYIOLIETO IIpaBa B XOZ€ YrOJIOBHOIO IPOU3BOJICTRA,
¢ IocenyIoe KOHKpeTH3auen ATOro MoJIOKSHHS B 0oJ3a-
KOHHBIX HOPMATUBHO-IIPAaBOBBIX aKTax.

2. 3aKOHOAATENILHO 3aKpENUTh MPaBO 3aJEPIKaHHOIO JIMOO
COZIePIKAILETOCs MO CTPaKeH JINIa Ha MEJUIIHHCKYIO TIOMOLIb
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B YTOJIOBHOM ITPOLIECCYaIbHOM 3aKOHOZATENIbCTBE YKpPaHHbI, B
pe3yJsibTaTe 4ero CiefyeT OCYIIEeCTBHUTh: 1) COKpalleHue KOIu-
yecTBa (DAKTOB HAPYIICHMS [IPAB YEJIOBEKA B XO/IE YTOJIOBHOIO
IPOM3BOJICTBA, YTO NPUOIU3UT YKPAUHCKOE YTrOJIOBHO-TIPOLIEC-
CyaJlbHOE 3aKOHOIATENIbCTBO K AeHCTBYIomMM cTaniapram EC;
2) yMEHBILICHHE CIIydaeB 3JI0yIOTPeOIeHHs] IPAaBOM Ha ME/IH-
IIMHCKYIO ITOMOIIb B XOZI€ YTOJIOBHOTO NPOHM3BOJICTBA CO CTOPO-
HbI JIUII, B OTHOILICHUU KOTOPBIX OHO OCYILECTBISAETCS; 3) MU-
HUMHA3aUs BOSMOXXHOCTHU YAOBJIIETBOPEHUS HCKOB, IIOJAHHBIX B
ECITY nporuB YkpauHbl, 0 HapylIEHHUSX IpaBa Ha MEAUIMH-
CKYIO TTOMOILb.
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SUMMARY

PROBLEM OF ENSURING THE RIGHT TO MEDICAL
CARE OF A DETAINEE (DETAINED IN CUSTODY)
WITHIN CRIMINAL PROCEEDINGS: EXPERIENCE
OF UKRAINE AND FOREIGN COUNTRIES

'Teremetskyi V., 2Chmelyuk V., *Matsiuk V., ‘Galagan V.,
“Udovenko Zh.

"Ternopil National Economic University,; *National University
of State Fiscal Service of Ukraine, Irpin, 3State Fiscal Service
of Ukraine; *National Universiti of "Kyiv-Mohyla Academy”,
Ukraine

The objective of the article is the scientific understanding of
the problem of ensuring the right to medical care of a detainee
or detained in custody within criminal proceedings, based on
the experience of Ukraine and some foreign states, as well as
the formation of conclusions and recommendations to resolve
this problem. In the process of writing a scientific article, the
authors have used general scientific, special and legal methods.
Questionnaires — to interview respondents from among police
officers of the National Police of Ukraine and lawyers. The anal-
ysis method made it possible to study the reasons that contrib-
ute to the existence of problems related to ensuring the right to
medical care of a detainee or detained in custody within criminal
proceedings of Ukraine. The methods of comparative law were
used to identify shortcomings and controversial provisions of
the criminal procedural legislation of Ukraine in comparison
with the provisions of legal acts of some foreign states. The au-
thors of the article have concluded about the need to supplement
the Art. 42 of the Criminal Procedural Code of Ukraine with
the norm stipulating the right of a detainee or detained in cus-
tody for appropriate medical care, including the free choice of a
physician and an independent medical examination. The result
of the legislative consolidation of the right to medical care of a
detainee or detained in custody within criminal proceedings of
Ukraine must be: 1) reduction of the number of facts of violation
of human rights in the course of criminal proceedings, bringing
the national Ukrainian criminal procedure legislation closer to
the EU standards; 2) reduction of cases of abuse of the right to
medical care during criminal proceedings by the person against
whom it is carried out; 3) minimization of the possibility of sat-
isfying claims filed with the ECHR against Ukraine regarding
violations of the right to medical care.
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PE3IOME

INPOBJIEMA OBECIIEYEHUS ITPABA HA MEJUILIUH-
CKYIO IOMOIIb 3AJEP)XKAHHOI'O (COAEPXA-
IMErOCS MOJ CTPAXKEMN) JIMIIA B YTOJOBHOM
MNPOLECCYAJIBHOM 3AKOHOJATEJIBCTBE: OIIBIT
YKPAUHBI U 3APYBEXXHBIX CTPAH

ITepemenxmnii B.!., 2Umemok B.B., *Mamok B.41.,
‘Tanaran B.W., *¥Ynosenxo ’K.B

Teprnononvbckutli  HAYUOHALHBINL  IKOHOMUYECKULL  YHUBEDCU-
mem, *Ynueepcumem 20cy0apcmeeHnol QuCKanbHou cyicobl
Vkpaunwi, Hpnenv; 3[hasnoe onepamusnoe ynpasienue Tocy-
dapcmeennoll Quckanvhoil cayoiconl Yipaunol, *Hayuonanohviii
yuusepcumem ‘“‘Kueso-Moeunsinckas akademus”’, Ykpauna

Llenp uccnenoBaHus — HaydHOE OCMBICICHUE MPOOIEMBI
obecriedeHys paBa Ha MEAULMHCKYIO TIOMOIIb 3aep/KaHHOTO
b0 colepiKallerocs: Mmoj CTpaxkeil JMIa B yroJIOBHOM IpO-
1IecCyaJIbHOM 3aKOHOIATENILCTBE, UCXO/S U3 OIbITa YKPAaUHbI U
HEKOTOPBIX 3apyOe)HBIX CTpaH, pa3paboTka peKOMEH Al s
pasperieHust 3TOi mpoOIeMBbI.

B pabore ucronbp30BanKch 00IIEHAYYHbIE U CIICLMATbHO-TIPa-
BOBbIE METO/IbI: aHKETUPOBAHHE — IS OIIPOCA PECIIOHICHTOB U3
Yucia COTPyAHUKOB HarronansHOM monuun YKpanHsl U aBo-
KaToB, MCTOJ aHaJIM3a IJisd l/ISyLleHI/Iﬂ IPpUYHMH BO3SHUKHOBCHUSA
npobiieM, CBSI3aHHBIX ¢ 00ECIIeueHNEeM TIpaBa Ha MEIULIUHCKYIO
HOMOLIb 331€PXKAHHBIX JIMOO COIACPIKALIMXCS MO CTPANKEH JIHIL
B YIOJIOBHOM HPOLIECCYaJIbHOM 3aKOHOJATENILCTBE YKpPAUHBI,
METO/IbI CPABHUTEIBHOIO MPABOBEICHUS HCIOIb30BAIUCH IS
BBIABJICHHUS HENOCTATKOB U CIIOPHBIX BOIIPOCOB yFOHOBHOFO
IPOLIECCYAJIbHOTO 3aKOHOJATENLCTBA YKPAUHbl B CPABHCHUU C
IMOJIOKCHUSAMU IPABOBBIX AKTOB OTACJIBHBIX TI'OCYHapCTB. AB-
TOpaMu CTaTbu CHCJIaH BBIBOI O HCO6X0111/IMOCTPI JOIIOJIHCHUA
cT. 42 Yroj0BHOIrO IPOLECCYabHOIO KOJIEKca YKpauHbl HOP-
MOii, IpeaycMaTpuBaloLei paBo 3a/iep)kaHHOro MO0 comep-
JKALLErocs MoJl CTpakel JIMIa Ha HaJJIeKallyl0 MEAULIUHCKYO
MOMOIIIb, BKJIFOYas CBOOOAHBIA BHIOOp Bpaya M HE3aBUCHMOC
MEIULUHCKOE 00CIIeI0BaHNE.

Pe3ynbraTroM 3aKOHOJATENBHOIO 3aKPEIJICHUS IpaBa Ha
MEJIUIHCKYIO TOMOIIb 33IePXKAHHOTO JINOO CoMepIKaILIerocs
O[] CTpaXkeil IuIa B yroJOBHOM IPOLECCYaIbHOM 3aKOHOIa-
TEJILCTBE YKpPauHbl AOJKHO CTaTh: 1) COKpallleHHE KOJIMYe-
cTBa (DaKTOB HAPYILICHHUS NPAB YEJIOBEKA B XOJ/I€ YTOJOBHOTO
HPOM3BOJACTBA, YTO MPUOIU3UT YKPAMHCKOE YTOJIOBHO-IIPO-
L[eCCyallbHOE 3aKOHOAATENIbCTBO K JEHCTBYIOLIUM CTaHAAp-
tam EC; 2) yMeHblIeHHE Clly4aeB 3710yHOTpeOICHUs TPaBOM
Ha MEIULUHCKYIO IIOMOILb B X0JI¢ YTOJIOBHOI'O IIPOU3BOACTBA
CO CTOPOHBI JIMI, B OTHOIICHHUU KOTOPBIX OHO OCYLICCTBIACT-
cA, 3) MHUHUMHU3ALUSA BO3MOXHOCTHU yHOBHeTBOpeHI/lﬂ HCKOB,
noganuslx B ECIIY npoTuB YkpauHbl 0 HapylICHUAX IpaBa
Ha MEAMLUHCKYIO TOMOIIb.

© GMN

@9boydy

AgLomgdol bodpoEobm sobdsmgdols 9b@bggaygmayols
dogmbo@mgmds  Lobbaols Lods@meol 3GmEglgsmyd
356mb3gdemdsTo:  ggdo0bol s Labwgstysmgmo

J3g9bgool godmiEgamods

'9.890990330, 23:hdgemogg0, 30530940, g, aomoysbo,
49 90m89b4m

'HgMbm3maols g3mbmdogol g@mgbygemo 9bgg@B0d 9B
235060 Lobgandfogm  goligs@yg@o  badlsbygd@ols
96039 L0@gH0; 9300060l babgadFogm golgsamy®o
bodboby@mol  Bmsgodo  m3g@s@ogeo  Lodo@mgganm;
t90mgbgeo  9bogg@lboggdo  “3ogg-dmyomosbligo s go-
099057, 9305065

LAsBool d0bobl (oddmowagbl wsgoggdyeo 3o@ols
bodgoobm  dmdbabydmgdols  ggagdol  9bOybgg-
gymagol  3Omdmgdol  goob@gds  Lolbaol  Lods@m-
ol LoddmmEgbm  3obmblgdemmdsdo 300060l ©o
Lobwgodasmgmo J3g9bgool godmEogmodols aomgoa-
ol{obgdom ©s s>@bodbymo 3HMdmgdol oyslofygg-
BoE 930396030900 godmIdoggds.

38093530 a0dmygbgneo ogm bmasw-bsdgzbogdem s
b3gooey@-Lods@magddogo dgmmegdo: obzgBodgos -
9003690 3meo300l MobsdIOMIm gdol ©s sEgmge-
Bgdol godmgombgolomgol,sbsgobols dgmmpo - s o8-
a0 30Molmgol LodgooEobm webdomgdols gofggolob
053533009090 >OLgdyeo 3MMmdangdgdol glfoganols
dobbom. Ygpsmgdmo dgomwo gsdmygbgdygmmo ogm bsgoe-
domem  Logombgdol  boganmgobgdgdols  asdmbagangbow
935060l Lolbanols Lodo@o@ols  3obmbdpgoammdsdo
©s dom Yglbowomgdemop Lbgowslbbgs Joggybols Lodom-
0@ gd®0g >JHgdmsb.

LAsBool sgBdm®gdol dogd  godm@sbognos  ©olsggbo,
@3 936050605 Lolbanols Lsds@maols 3GmEglgsmyd
30gJbdo 42 dgberdo sdsBgogool g@obol dglobgd,
@o3 0mgo@0lif0bgol s 3589090 ob ©s3s@0dMgdygaro
3000L Lomoboem Ladgoozobm dmdbsbymgdsl, dsm dm-
@0l 9dodol mogolyggog s@hg3sbl s wsdmyzogdge
bodgoobem dgdm{agost.

hoBo®godygemo 3gaggol gogasm ogBmmgdl godm@-
sbogno odgm ©sligghs 0dol dglobgd, @md 1) dgdzodwgl
05353907900 ob ©835@0IMgomo JoMols P gdgdols
oMmgggol gdmbggggdo Lobbarols Lads@menol 3@m-
Gabgoy@o dbgagemdoll ML, Go3 sssbamggdl
9305060l Lolbenol  Lods@meol  3obmbogdenmdslsgg-
03533000 LAbEsMHIOBb; 2) LodgwoEobm  ©ob-
35950l ggmgdol dm@mBs  godmygbgdols Jgdob-
393900l 9900905 03 JoGms Jog®, Hmdgamms Jods@m
bodogamegds Loban-Lods@mogn  Fo®dmgds; 3) Lodg-
©0(3060 ©sboMgdols Pumgdol oMmMgggoliosh ©sgog-
‘Jodgdom spsdosbols Ygmgdoms gg@m3gamo Lasbsds@m-
ol dog® dgBsbogro Lombgagdols s gdsgmegommgdols
‘Jgdmbgggoms d0b0dobsos.

159



MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

OCOBEHHOCTH HAJIOTOOBJIOKEHUS OIEPAIIMI
11O OKA3AHHIO YCJIYT IO OXPAHE 3/I0POBbS B YKPAUHE

!Capana C.B., '®@acr A.A., ’Cunopenko B.B., *Oueiinuk O.A., “Jlureun H.A.

!Hnemumym npasa u obwecmeennvix omuouwienuti Omrpblmo2o MexicoyHapooHo20 YHUSePCUmema pagumus 4eiogexa « Ykpaunay,
Kues; *benoyepkosckuii uncmunmym 5K0HOMUKY u ynpagienis Ompuimozo mMejcoyHapooHo2o yHugepcumenma
paszeumus uenosexa « Ykpaunay; *Hukonaeeckuil MejcpeuonaibHblil UHCIUNYM PA36UMUsL Yelo8eKd
yHusepcumema « Vxkpaunar, *Vuuseepcumem 2ocyoapcmeennoii puckanvrotl ciysxcovl Ykpaunol, Hpnens, Yrpauna

3HAYUMBIM 3JIEMEHTOM (DYHKLIMOHHUPOBAHMS JIO0OT0 rocyaap-
CTBA SIBIISIETCSl CHCTEMa 3/PaBOOXPAaHEHHs M OOecredeHue J0-
CTYITHOTO MEAUIMHCKOTO O0CIyXuBaHUS IpaxiaH. B cratse 49
Koncrurynum YkpanHsl 3aKperieHO MPaBO KaXKIOrO Ha OXpaHy
37I0pOBbs. DTO MPABO PEAU3yeTCs IyTeM HpelocTaBieHus Oec-
IUIATHOH MEMIIMHCKOM TOMOIIM B TOCYAApCTBEHHBIX M KOMMY-
HAJIbHBIX YUPEXKASHHUAX 3APABOOXPAHEHHS (J1anee — MEIUIIMHCKHX
YUPEKASHHAX) U ITyTeM roCyJapCTBEHHOTO CONEHCTBHS PA3BUTHIO
NIe4eOHBIX YUpEeKIeHHI BceX popM COOCTBEHHOCTH.

VYkpauna, patuduruposaB ComameHne 00 acCOLHMALUHN C
EBponeiickum Coro30M, CTPEMUTCS PUOIU3UTHCS K €BpPOMEi-
CKUM CTaHJapTaM I10 MEIUIMHCKOMY oOciykuBaHuio. C 3Toi
LIEBI0 OCYIIECTBIsIETCss peOpMHUPOBaHKE 3/IPAaBOOXPAHEHHUS,
HaIpaBJICHHOE Ha 00eCIeueHne Ipax/IaH KaueCTBEHHBIMU U J10-
CTYNHBIMU MEIUIIMHCKUMHU YCITyTaMH.

OIHUM U3 CPEJCTB aHAIM3UPYEMOH cdepbl peryupoBaHus
SIBJIIETCSl HAJIOTOOON0XKEHHE OTlepanuii o nocTaBKaM yciyT 110
OXpaHe 370pOBbs (Hanee — MeOUUUHCKUX yciuyr). OTHOLICHUS
HaJIOTOOONIOXKEHUSI ONepaluii Mo MOCTaBKE TAKUX YCIYT Pery-
nupytorcst HanorossiM kopekcom Ykpauusl (nanee — Kozpekc).
Oco0eHHOCTH HaJIOroo0I0KeHus: B 3Toi cepe 00yCIOBICHBI
CIIEIYIONMH (paKTOpaMHU: CTaTyC MEJMLMHCKOTO YUPEKICHUs
KaK HaJIOTOIUIATelNbIHKa, XapaKTep, CofepKaHue u 00beM T10-
no0HBIX omnepanuid. OIHAKO MEXaHW3M MPAaBOBOTO PEryIHPO-
BaHUS YKa3aHHBIX Olepaluil B YKpauHe 10 Cel JIeHb SIBISETCS
HecoBepuleHHBIM. [loaToMy akTyaneH aHann3 ocoOeHHOCTEH
IIPaBOBOTO PETYIUPOBAHUS 3TOr0 BOIPOCa U MOUCK ero 3ddek-
TUBHOW MOJIETM B COBPEMEHHBIX YCIOBHSX.

Iens nccnenoBanus 3aKiIt04aeTcs B ONPEIeTIeHHN 0COOCHHO-
CTel HaJOrooOIOKEeHUS OTepaLuil 0 MOCTaBKEe MEAMLIMHCKUX
yciayr B YKpauHe, BBIABIEHHU IIPOOJIEM B HaJIOTOOOI0KEHUH
TaKUX OINEpalyii, MyTell HMX pEIIeHHs, a TaKKe CHeHU(UKU
yTIIaThl HAJIOTOB OTJAEIbHBIMH KaT€rOPUSMH METUIUHCKUX Y-
PEXJIEHUIT; yCTAaHOBJIEHHE HEJOCTaTKOB MEXaHH3Ma HaJoroo-
OnoxeHus U pa3paboTka MmyTel UX COBEPILICHCTBOBAHMS.

Marepuas u Metoabl. C LETbIO MOTyYeHUs PE3YIIBTATOB, Ka-
CaroUMXcs 0COOGHHOCTEH HAOrooONIOKEHHUs Oonepaluid Mo Io-
CTaBKE MEIHIMHCKHX YCIIYT, IPOBEAEH aHAlIM3 HOPM HAJIOTOBOTO
1 MHOTO 3aKOHOJIATEbCTBA YKPAHHbI, JOKyMeHTOB [ 0cynapcTBeH-
HOHU (huckanbHOI cityxObl Ykpaunsl (nanee — I'@C Ykpaunsi),
MuHuCTEpCTBa 3ApaBOOXpaHeHUs YKpauHsl (fanee — MUH3IpaB).
[IpoananusupoBansl oT4eThl CueTHON Manarsl O pe3ynbrarax ay-
urta 3((GeKTUBHOCTH U 000CHOBAaHHOCTH HNPHMEHEHHs HaJOro-
BBIX JIBIOT OTHOCHTENIBHO HAJIOra Ha J00aBIEHHYI0 CTOMMOCTb
(manee — H/IC) Ha onepanuu 1o NOCTaBKE MEIULUHCKUX YCIIyT
C LIETbIO OMpesieNieHns] 0COOEHHOCTEH U HEJJOCTATKOB IPABOBOTO
perynmupoBaHusi B 31oii cdepe. B xone mccnenoBanus UCons3o-
BaJIMCh METOJIbI aHAJIN3a, CHHTE3a, 0000IICHNUS, CHCTEMATH3AIINH.

PesynabTarel u ux o6cy:xaenne. Cuctema 31paBoOXpaHEHHs
B COBPEMEHHBIX YCJIOBHSIX aKTUBHO pedopmupyercs. EBporneii-
CKHME€ CHCTEMBI 3/IpaBOOXPAHEHMsI, KOTOpbIE, B OCHOBHOM, (u-
HAHCHPYIOTCSI HalIOTaMu, IOJKHBI 3 ()EKTUBHO pearnpoBarh Ha
HOBBIE SKOHOMUYECKHE U MEAUIMHCKUE YCIOBHS ISl COXpaHe-
HUs )Ku3HecnocoOHoctu [13].
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[Mpu npoBeaeHnn MeAUIMHCKON pedopmbl B Ykpanne HeoO-
XOIMMO yUHUTBIBATH COBPEMEHHBIE MUPOBBIE TeHASHINH. OTHOM
U3 3a71a4 SBISIETCS PEOPTaHMU3alMs MEAUIMHCKUX YUPEKICHUN
U3 OIO[UKETHBIX B KOMMYHAJIbHbIE HEKOMMEPYECKHE IMPeanpH-
ATUSL, KOTOpBIE: 1) co31at0Tesl HA OCHOBE COOCTBEHHOCTH TeppU-
TOPHAJIBbHON OOIIMHBI; 2) SABIAIOTCS YHUTApHBIM NpEeIIpHUsITU-
eM; 3) BIaieloT UMYILECTBOM, HAXO/SIIUMCS B UX OTIEPaTHUBHOM
ynpasieHnH; 4) UMEIOT CTaTyC HeNPUOBUILHON OpraHu3alud U
BHECeHbI B PeecTp HeNmpHOBUIBHBIX YUPEXKIEHUH W OpraHu3a-
muid. [lpyroi 3amaueil MeqUUMHCKONW pedopMBbl SBISETCS pac-
MIUPEHNUE YACTHOW MEAMIMHCKON NMPAKTHKM M CETH YacTHBIX
KJIMHUK C OJHOBPEMEHHBIM KOHTPOJIEM UX JESITEIbHOCTH.

ITpu pedopmupoBanrn cdepbl 3ApPaBOOXPAHEHUS 3HAYMMBIM
BOIPOCOM SIBIISIETCSl COBEPIICHCTBOBAHUE MEXaHM3Ma HAJIOr0o0-
ONOXKEHHS! OMeparyii 1Mo MOCTaBKe MEAMIUHCKUX YCIYT, KOTOpbIe
MPEIOCTaBIISAIOT KOMMYHAJIbHBIE HEKOMMEPUECKUE MPENPHATUS 1
yacTHele 60MpHULBL. DaKkTopamy, BIMSIOMIMH Ha CHCTEMY Hallo-
TOOOIOKEHNS YKa3aHHBIX CyOBEKTOB, SBIISIIOTCS: BHIbI MEIUIINH-
CKHX YCITyT U 00bEMBI MX MPEN0CTaBIEHHs, CTOMMOCTh IPHOOpeTa-
€MOro MEeUIIMHCKOr0 000pyI0BaHMS, KOJTUUECTBO HCIIONb3yEMBIX
JIEKapCTBEHHBIX CPEIICTB M MEIUIIMHCKHX MpenapaToB. UTo kacaer-
s KOMMYHAaJIbHBIX HEKOMMEPUYECKHX MPEANPUSITHI, TO I3MEHEHHE
MMM OpraHM3aLMOHHO-TIPABOBOI ()OPMBI CYILIECTBEHHO BJIMSACT HA
ymary (Heymiary) Hanoros. CortacHO MeToanuecKux pekoMeH-
Jamii MuH3paBa 1o BOIpocaM HpeoOpa3oBaHusl YUPEKICHUH
37PaBOOXPAHEHHS U3 OIODKETHBIX B KOMMYHAJIbHBIE HEKOMMeEp-
YeCKHE MPEeNIPUATHS, MOCIIEIHNE HE TIIATAT: HAJIOT Ha MPUOBLIH
npH COOMIONEHNH YCTIOBHI HEKOMMEPUECKOI'O CTaTyca, 3eMellb-
HBII HAJIOT B CITy4ae MOJHOTO (PMHAHCUPOBAHMS 32 CUET OIOIKETa,
©IMHBII HAJIOT, HAJIOT Ha HEJBMKMMOE MMYIIECTBO, OTIIMIHOE OT
3eMenbHOro yvactka. Heobxomumo ormeruts, uto HJIC ymma-
YMBAETCS UMU B COOTBETCTBHHU ¢ TpeOoBanusimu Koxekca [6,7].
Oc00EHHOCTBHIO HAJIOTOOOIOKEHUSI MEIULIMHCKUX YCIIYT, OKa3bIBa-
€MBIX BpauyaMH, KOTOPBIE SIBISIOTCS] (PU3MUECKUMH JIMIAMU-TIPE/-
MPUHUMATENAMH, ABIISIETCS TO, YTO OHM coracHo cT.293 Konekca,
MOTYT 3apErUCTPUPOBATHCS MUIATEBIIMKOM €IHMHOTO Hallora BTO-
PO¥i TPYIIIBI U IIATUTH (PUKCUPOBAHHYIO CyMMY E€AMHOTO HAJOra
(B mpenenax 110 20% MUHMMANBHON 3apaboTHOM arsl) [8]. OnHaxko,
€CIIM TaKHe IUIATENbIMKY 6JUHOTO HaJIora MOIHOCTBIO MITH YacTHY-
HO TIONTy4alOT OIUIATY 33 MEAUIMHCKUE YCITyTH OT CTPaxOBbIX (hUpPM-
FOPUIMYECKHX JIHI] WIIN K& TIPEAOCTABIISIOT TUIATHBIE MEIUIIHCKUE
YCIyTH FOPUINIECKHAM JIMLIAM B COOTBETCTBHH C 3aKITIOUEHHBIMU J10-
TOBOpaMH, TO OHH JIOJKHBI 3apETUCTPHPOBATHCS IIATEIBIIMKOM €11~
HOTO HajIora TpeThel rpymibl. B Takom cirydae 0COOEHHOCTD YILIaThl
€JIMHOTO HaJIora COCTOUT B TOM, YTO MPOLIEHTHAS CTaBKa IMHOTO Ha-
nora Gyzet coctaBisTh 3% noxona B ciydae yrarsl HIIC nm 5%
noxona B cirydae Bimodenuss HZIC B coctas eHoro Hastora [§].

Crenyer oOpatuth BHUMaHKE U Ha nonokenus ct. 291 Konekca
OTHOCHTEITBHO TIpaBa Ha MPUMEHEHHE YIPOIIEHHOW CHCTEMbI Ha-
JIOTOOOJIOXKEHNUSI B CIIS/YIOIIEM KaJleHIapHOM rojty. Fim mMoryT Boc-
TOJTb30BaThCs YACTHBIE BPAUH M YACTHBIE OONBHUIIBI, B KOTOPHIX B
TeUeHHe KaleHAapHOTO To/ia 00beM HX J0X0/Ia He IPEBbILIAET: IS
TUIATENbIINKOB €IMHOTO HaJlora BTOPOM TPyMIibI 1,5 MIIH rpuBeH;
TpeThel rpymIibl — 5 MIIH IpuBeH [8].
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UYro Kacaercst HaJOroOOIOKEHUs] MEIULMHCKOTO YUYpPeK-
JICHUsI, B COCTaB KOTOPOTO BXOASAT HECKOJIbKO MEAUIMHCKHX
paboTHHUKOB, padOoTaIOIUX 10 TPYAOBOMY IOIOBOPY, TO TaKoe
YUPCKACHUEC SABIISICTCS HAJIOIOBBIM ar¢HTOM IIO yIUIaTe €AUHO-
r0 COLMAJBHOTO B3HOCA, HAJIOTa C JJOXOAO0B (DPM3MUCCKUX JIUL U
BOCHHOTO cOopa ¢ 3apaboTHOM mIathl paboTHUKOB. OCOOECHHO-
CThIO YIUIAThl MEAUIIUMHCKUMHA pa6OTHI/IKaMI/I HaJjiora ¢ 10xXo010B
(1)1/131/1qu1<1/1>< JIMI ABJISICTCS UX IIPpaBO HAa HAJIOTOBYIO CKUIKY
HaJI0roo0JaraeMoro Jioxoja IUIATeNbIIMKA [0 pe3yJbTaraM
OTYETHOTO HAJIOTOBOTO TOZa MPH CICAYIONIMX YCIOBHSX: OT-
paxkeHHe (aKTHYECKH OCYIICCTBICHHBIX B TCUCHUE OTYCTHOTO
HaJIOTOBOTO TOJa 3aTpaT, BKJIIOYAEMbIX B HAJIOTOBYIO CKHIKY,
B TOJIOBOW HAJIOTOBOM JEKJIapanuu - nogaetcs mo 31 mexadpst
BKJIIOUUTENIBHO CJICAYIOLIEr0 3a OTYETHBIM HAJOTOBOTO IOJa;
JOKYMEHTAJIbHOE IOTBEPIKICHIE TAKHX PACXO/IOB C yKa3aHUEM
CTOUMOCTH, B YaCTHOCTH MEAMUIIMHCKUN PabOTHHK, KaK JIF000M
leyroﬁ HaJIOrOIUIaTCJIbIINK, UMEET IIPpaBO BKJIIOYUTH B HAJIO-
FOBYIO CKHUAKY CYMMY CPEIACTB, YIUIQYCHHBIX UM B I10JIb3Y MEC-
JULMHCKUX YYPEXKACHUH, B TOM YHCIIE Ul NPUOOpETEeHUs je-
KapCTB, JIOHOPCKUX KOMIIOHEHTOB, NPOTE3HO-OPTOIEIMIECKUX
MPUCTIOCOONICHUH, H3ACTUI MEIMIMHCKOTO Ha3HAYCHUS IS
WHIAWBUAYAJIbHOTO I10JIb30BaHUA HHBAJIHUIOB. B otom cJiyyac Ha-
JIOTOBasA CKHAKA SABJISICTCA KOMl'leHCaLIl/IeI‘/'l CTOMMOCTH IIJIATHBIX
YCIIYT TO JICYCHHUIO TAKOTO HAJIOTOIUIaTe bIIMKA WIN YIeHa ero
CEMBbH IepBOii CTENEHH POJICTBRA.

HanoroBasi ckujka MpemoCTaBsieTCs Ha CYMMY CPEACTB,
YIUTA4Y€HHBIX HAJIOrOIJIaTEJIBIIMKOM, INPU3HAHHBIM B YCTAHOB-
JICHHOM MNOPAAKE HMHBAJIWIOM, B II0JIB3Y MPOTC3HO-OPTONCIU-
YECKUX MPEINPUATHH, PeaOMINTALMOHHBIX YUPSKACHUN IS
KOMIICHCAIIU CTOUMOCTU COOTBETCTBYIOIMX IUIATHBIX YCIIYT.
Ckujika peaoCTaBIsIeTCs] TAKOMY HAJIOTOILIATEIBIINKY HITU €T0
peOeHKY-MHBAINAY B pa3Mepax, KOTOpbIe HE IePEeKPhIBAIOTCS
BBIIUIATAMHU U3 (POHJIOB 00111€00513aTeIbHOTO TOCYAaPCTBEHHOTO
COLMAIBHOTO MEMIIMHCKOTO CTpaxoBaHus. [Ipu 3ToM oTnHelNb-
HBIC PACcXO/Ibl HA KOCMETHUYECKOE JICYCHHE MM KOCMETHYECKYIO
XHUPYPTHIO; MPOTE3UPOBAHIE 3yOOB C MCIIOIB30BAaHUEM JParo-
LEHHBIX MeTaJUIoB, (apdopa M rajbBaHOIUIACTUKH; JICYCHHE
BEHEPUUECKHUX 3a00JI€BaHUIA; JieueHHE Ta0AuHOM MITH aJIKOTOJIb-
HOIl 3aBHCHMOCTH HE BKIIIOYAIOTCS B HAJIOroBYIO ckuiky. Co-
racHo cT. 166 Konmekca, HayoromiarenbliuK HE UMEET IMpaBa
BKJIIOYMTh B HAJIOTOBYIO CKUJAKY pacxoibl Ha HpuoOpeTeHue
JICKapCTB, MEIULIMHCKUX CPEACTB U MPHUCIIOCOONEHUMH, OIIaTy
CTOMMOCTU MEJUIIMHCKHUX YCIIYT, HE ABJIAIOIUMUXCS ) KUZHECHHO
HeoOxoauMbIMH [8].

HeoOxoauMo akieHTHPOBAaTh BHUMAHUE HAa OCOOCHHOCTSIX
ymiatel HIIC MeAnIUHCKUMH yUpexIeHUAMH, ITOCKOJIbKY CO-
rnacHo cT.185 Konekca, onepanuu 1o 1moctaBKke UMH yCIIyT SIB-
JISIFOTCST OOBEKTOM O0OJIOXKEHHsT 9TUM Hajiorom [8]. 3HauynMbIM
BOIIPOCOM SABJIACTCA PETUCTpalUs IMOCTaBIIMKA MEIULIMHCKUX
yeayr kak mnarensiquka HJIC, Tak kak npy 9ToM cleayeT yuu-
THIBaTh COBOKYITHYIO CTOMMOCTB IPEIOCTaBIEHHbBIX yciyT [1].
B ciyuae, ecnu cymma onepaiui, SBIsIOLMXCS OOBEKTOM Ha-
JIOTOOOJIOKEHMS, HPEBBIIaeT 1 MIIH. TPUBEH 3a MOCICIHUE
12 MecsiieB, HEOOXOAMMO 3apETUCTPUPOBATHCS TUIATCIIBINHU-
koM Hajnora. ['®C Vkpauns! B cBoeM nucbMe ot 12.09.2016
Ne 19610/6/99-99-15-03-02-15 paswsicHsier, 4To K 001meMy 00b-
eMy onepauuii 1o MocTaBKe TOBApOB (yCIyr) Juld Lieel peru-
crpaumu Jmna kaxk ruarensinnka HJIC oTHOcsTCS onepanuw,
MOJTICKAIIHE HAIOTOOOIOKEHHIO 10 OCHOBHOM craBke HJIC,
craBke 7%, Hynesoii craBke HJIC 1 ocBoOOKAI€HHBIE (YCIIOBHO
ocBOOOXKAeHHBIE) OT Hanoroobnoxenus HIC [5]. Ananornu-
HYIO IIO3UIMIO 3aHuMaeT U BepxoBublit Cyn Ykpaussl pu pac-
CMOTPEHHH ITOJI00OHBIX BOIIPOCOB.
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O6bruno craska HJIC ycranaBmuBaercss oT 06a3bl HaJIOroo-
onoxenus B pasmepe 20%. Onnako ct. 193 Koxmekca npenyc-
MOTPEHO, YTO OIEepalUU IO HOCTaBKE U BBO3Y HAa TAMOXKEHHYIO
TEPPUTOPHUIO YKpPaUHbI JIEKAPCTBEHHBIX CPEICTB 00JararoTcs
no craBke 7%. Hopmoil 3Toi cTaTbu OIpeAeNeHbl YCIOBHA
NPUMEHEHHsI UMEHHO JTOW CcTaBKH. JIeKapCTBEHHBIE CpeicTBa
JOJIPKHBI OBITh paspeUICHbI JId IPOU3BOACTBA U IPUMEHEHHUS B
VYkpaune; BHeceHbI B [ 0cyapCcTBEHHBIH peecTp JEKapCTBEHHBIX
CpeAcTB (MeAMUUMHCKUE u3nenus — B [ocynapcTBeHHbIH peecTp
MEIUIUHCKON TEXHUKH ¥ U3JEIUNA MEAULIIMHCKOTO HA3HAYCHMS)
HJIM OTBEYATh TpeGOBaHI/IﬂM COOTBETCTBYIOIIUX TEXHUYCCKUX
PperiaMeHToOB, 4YTO IMOATBEPIKAACTCA HNOKYMCEHTOM O COOTBET-
CTBUHU; PA3PCLICHBI JJIs IPEAOCTABICHNS HAa PBIHKE I/I/I/IJ'II/I BBO-
Jla B 3KCIUTyaTallMIO M NPUMEHEHUs B YkpauHe. Uto kacaercs
JIEKAPCTBEHHBIX CPEICTB, MEIUIIMHCKUX W3CIUH U MEAMIIUH-
CKOT0 000PYI0OBaHUS, Pa3pELICHHBIX JUI IPUMEHEHUS B paMKax
KIIMHUYCCKHUX MCHbITaHHﬁ, TO YCJIOBHEM IIPUMCHCHUSA CTABKU
7% sBigeTCca HanMuue paspeuieHus MuH3paBa YKpauHbl Ha
nposenenue ucrneitanuii (ct. 193 Konekca) [8].

Opnnako cam [lepeueHb MEIMUIMHCKUX W3ACIHUH, Onepaunui
II0 TTOCTAaBKE U BBO3a HA TAMOXXECHHYIO TEPPUTOPHIO YKPaUHBI,
KoTopble noiekar odnoxennto HC no craBke 7%, onpene-
JICHHBI! B nnoctaHoBiieHun Kabunera MuHHCTpOB YKpauHbl OT
03.09.2014 Ne 410 [9], siBisieTcst HECOBEPLICHHBIM, TOCKOJIBKY
JIpyrue aHaJOI'M4HbIe TOBAPbI, HENpeLycMOoTpeHHble 3TuM Ilo-
CTaHOBJIICHHEM, 00aratTcst Hajgorom o craske 20%. [TepeueHn
TaKUX TOBApOB TPeOyeT MepecMoTpa IO YETKUM KPHUTEPHSIM.
Hpyroii npobnemoii sBisiercs BBegeHue B 2014 roxy craBku 7%
Ha paccMaTpUBaeMble OIEpalldy, YTO CTaJ0 OAHOW U3 NPUYUH
IOBBIILICHNWS HEH Ha JICKAPCTBEHHBIC CPEACTBA U JICKAPCTBEHHBIC
U3CUs, KOTOPBIC CTAJIM HEAOCTYITHBIMU ISl MHOI'MX I'PaXKJ1aH
(LIeHbI B praI/IHe Ha HEKOTOPBIC M3 HUX BBILIE, YEM B COCCIHUX
rOCyIapcTBax, IJe TakKe MPUMEHSIOTCS IOHIKEHHBIC CTAaBKH Ha
3TU TOBapr). C LEJIbIO CHUKEHUS LEHBI HA JICKAPCTBEHHBIC CPEI-
CTBa U M3CNMS npeyiaraeM yMeHbluTh craBky HAC mmst Takux
onepaiwii ¢ 7% 10 0%., (T.c. 0CBOOOIHUTH OT HATIOTOOOIOKEHH ).

3HAYMMBIM DJIEMEHTOM MEXaHH3Ma HaJIOr000I0KEeHUsI Chepbl
3PpaBOOXPAaHCHN BO MHOTUX IroCyaapCTBax ABJIAIOTCA JIbI'OThI.
Hanpuwmep, B CILIA nouTtu Bce HEKOMMepUecKue OOJIbHULBI OC-
BOGO)K)Ia}OTCH OT YILIaThbI (be}lepaﬂbelX, IITATHBIX U MCCTHBIX
Hasoro [11]. Kpome Toro, mpemocTaBisiiorcsi ¢eaepaibHbie,
roCyAapCTBEHHBIC U MECTHBIC HAJIOI'OBBLIC Cy6CI/I)11/II/I Ha MCau-
LIMHCKYIO IIOMOIIb M MEIUIIMHCKOE cTpaxoBaHue [12].

OTHOCHUTEJIBHO  OINEpaluii, KOTOpbIe OCBOOOXKIAIOTCS
or uanoroobnoxeuus HJIC, To uX mnepedeHb ompenescH
noamn. 197.1.5 n. 197.1 c1. 197 pasnena V Koxekca, a umeH-
HO: a) OIepaluu IO MOCTaBKE YCIYr II0 OXpaHE 310pOBbA
YUPEXKACHUAMH 3APABOOXPAaHEHUs (IIEpEUeHb YUpexKIACHUN
3paBOOXpPAHEHHUS YTBEPXKACH IpHKa3oM MuH3apaBa OT
28.10.2002 Ne 385); 6) omepauuu Mo MOCTaBKE yCIyr pea-
OWJINTALMOHHBIMU YUPEKIACHUSAMU [UIsI HHBAJIUAOB U JeTei-
UHBAJIUJOB, KPOMEC YCJIYI, ONPEACICHHLIX ITOAIIYHKTAMU «a»
— «o» monam. 197.1.5 n. 197.1 ct. 197 paznena V Koxexca.
VYka3zaHHble CyOBEKTBl JOJKHBI MMETh JIMIICH3MIO Ha IIO-
CTaBKY TaKHX YCIyT B COOTBETCTBHH C 3aKOHOJATEJIbCTBOM.
OnHaKo CcoJepKaHUE paccMaTpuBaeMoOil HOPMBI Tpedyer
YCOBEPIICHCTBOBAHUSA ITYTEM OIrpaHUYCHUS KaTel"Opl/Iﬁ JIMII,
KOTOPBIM MPEI0CTABISIOTCS MEIUIUHCKUE YCIyru. Tpedyior
CBOCT'O OIIPpEACICHUS TOHATUSA «KMEAUINMHCKOE YUPEIKIACHUEC C
OOBIYHBIM 00CITY)KHBAaHHUEM» U «MEANLUHCKOE YUPEIKACHHUE C
yIy4LIEHHBIM CEPBUCHBIM OOCIyXHBaHHEM» A Ooyiee co-
BEPLICHHOTO ONPEACICHUS NTEPEUHS MEAULIMHCKUX YCIYT, KO-
TOpBIE OCBOOOXKIAIOTCSI OT HAJIOTOOOIOKEHHS.
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Ta6auya 1. Hapywenue Munucmepcmeom 30pasooxpanenus Ykpaunol
3aKOHO0AMeNnbemea 0 30pa8ooXpaHeHuU U TUYeH3Uupo8aHu

IIpaBonapymenns

BoisiBiieHHBIC aKThI

Henannexxammuii rocyjapcTBeHHBIH HAI30p (KOHTPOIIb)

3a cobmozeHreM TpeboBaHmit JINIIEH3NOHHBIX YCIOBUI

OCYILECTBIICHHUS XO3IUCTBEHHOH IESTENBHOCTH B cepe
MEIULIUHCKON MPAKTHKA

IInanoBBIE MEPONIPUATHSI IPOBOAUIMUCE TOJIBKO B IV
kBapTazue 2016 r.; KOJIMUeCTBO BHEINIAHOBBIX MEPOIIPUATHH
He3HaunTenbHo (B 2016 1 2017 rr. — 1, B sHBape-ceHTI0pe

2018r. — 8), B 100% mpoBEepeHHBIX 3aBECHU BBISBICHBI

HapYIICHNS 3aKOHO/IATENIbCTBA 00 OXpaHe 3/J0POBbS

Heobecneuenne aHHyIMpoBaHUs TULEH3UI Ha OCYIIECTBICHHE
XO35IICTBEHHOM NEATEIBbHOCTH 110 MEIULMHCKON TIPAKTUKE
B CIIy4ae €€ OCYILIECTBIEHUs 63 COOTBETCTBRYOIIEH
roCy/IapCTBEHHON PETHCTPALMY M Y4€Ta B HAJIOTOBBIX OpraHax;
OTCYTCTBHE CO3JaHUs U BEACHUS PEECTPa AKKPEJUTOBAHHBIX
YUPEXKIECHUH 3IpaBOOXPAHEHUS

Bruisneno 884 cy0bexTa X0341HCTBOBaHUSA, KOTOPbIE
HMEJH JIMLEH3MI0 B TEYEHHE pacCMaTPHBAEMOT0 IIEPUOJa,
HECMOTPsI Ha TO, 4TO 10 AaHHBIM ['®C YKpauHsl npeKpaTHiIN
nesiTenbHOCTh K 1 sHBaps 2016 .

npumedanue. nokazameiu 634msl U3 omdyema Cuemnou nanamol O pesyiibmamax aybuma a(j)d)ekmuenocmu U 060CHOBAHHOCTIU
NPpUMEHEeHUs HAJl0208bIX J1becONnl NO HAllo2cy Ha 006&6}161—[}1}/}0 CmMoumMocCmb no onepayusim no nocmaexe yciye no oxpare 3()0p08bﬂ

Tabnuya 2. Hapywenue 3akonooamenscmea no npumeneruio Hano2o6bix ibeom no HJ/[C na onepayuu no nocmasxe yciyz no
oxpate 300poges I @C Vrpaunsl u MeouyuHcKumy yupestcoenusmu — NAamerbuuKamu Hanoea

Heo6Gecnieuenne 'OC YkpanHbl HaIIeKaIET0 KOHTPOJIS
3a TIOJTHOTOH y4eT | MPaBUIILHOCTBIO ONPECIICHNUS
HAJIOTOILTATENBIIUKAMH IPUMEHEHHBIX MU HAJIOTOBBIX
nerot o H/IC mpu ocymiecTBiIeHUH ONepaIiyii o ITOCTaBKe
MEIUIIMHCKUX YCITyT

OOBEeMBI HEIOTIOCTYTIIEHHH HAJIOTa B TOCYIapCTBEHHBII
OI0/DKET B CBSI3H C MPUMEHEHHEM HaJIOTOBBIX JIBIOT TI0
YKa3aHHBIM ONEpaIHsIM COCTaBUIN Ooiee 4,6 MIIp]T TPUBEH
(1o MaTepHanam ayanuTa Ha OCHOBAaHHHU JAaHHBIX HAJIOTOBBIX
JeKJIapaIii Takasi CyMMa COCTaBIISIeT 63 MIIpJ] TPHBEH)

HckaxxeHnne maHHBIX 00 00beMaX HAaJOTOBBIX JIbIOT
T'®dC Yrpannst

BoraBiieHo 78 cityuaeB OTHOCUTEIBHO 65 MIIATENBIIUKOB, Y
KOTOPBIX CyMMBI ITOJTYYCHHBIX JIBIOT CYIIECTBEHHO OTJIMYAIIHChH
OT AEKJIApUPOBAHHBIX CyMM, HonyueHHbIX 1o HIC; 4 ciyuas
JICKJIAPUPOBAHHMs HAJIOTOILIATEIbIIINKAMH MOTYyYSHHBIX JIIOT
Ha cyMMy 10 MIIH TPHBEH 110 JPYTHUM KOJIaM HaJOTOBBIX JIBTOT

Henpumenenune opranamu ['@C Ykpauns! B TeueHHE
2017 r. mrpadHBIX CAaHKIUH K HAJIOTOIUIATEeNbIIUKAM 32
HETIPE0CTaBIEHHE UM HECBOEBPEMEHHOE MPEI0CTABICHNE
OTYETOB O MOJyYEHHBIX HAJIOTOBBIX JbrOTaX

Tepputopuansasie opransl '@C Ykpauns! B 2017 1. 70IKHBI
ObLTH IPUMEHUTD ITPa(HBIE CAHKIMU TPUMEPHO K 2640
HAJIOTOIUIATEIBbIIMKAM, OJJHAKO UX HPHUMEHEHO JIHIIb K 474
(18%) HanoromiarenpIInKaM

HeobocHoBanHOe NPUMCHCHUEC (1)I/I3I/I‘IBCKI/IMI/I JimuaMu-
NPpECANTPUHUMATEIISIMU, KOTOPBIC HE MMPUHAJICIKAIN K
YUPECKACHUAM 3IpaBOOXPAaHCHUSA U pea6I/IJ'H/ITaIII/IOHHLIM
YUpCKACHUSAM, JIBI'OT 110 HAJIOTY

BrIsiBiIeHbI TPH PU3MYECKUX JHIA-TTPEIIPUHUMATEIS,
KOTOPBIM HEOOOCHOBAaHHO PUMEHEHA JIbIOTa B CyMMe Ooiiee
4,5 MJIH TpUBEH

Hemnpasomepnoe JeKJIapUPOBAHHE MEIUIUHCKAMA
yupexaenusamu  — 1natensmukamu  HJC  orpumarensHOro
3HAUCHUS] PA3HUIBI MEXIY CyMMOH HAJIOTOBBIX O0S3aTEIHCTB
¥ CyMMOM HaJOTOBOTO KPEeIUTa TEKYIIET0 OTYETHOTO MEPHoaa

CcopmupoBansl cymmpr HJIC x  Bo3MmemieHHio (mepeHoc
HAJOTOBOTO KPEJHUTA) Ha CICAYIOIIHE OTYETHBIC MEPHOIbI Ha
obmryro cymmy 108,6 MitH rpuBeH

Henonava otueTHOCTH TUTATENBIIMKAMHU B HAJIOTOBBIE OpraHbl O
TMOJY4YCHHBIX CyMMax HaJIOTOBLIX JIBI'OT

B 2015 r. He oTuHTHIBaIOCH OKOJIO 65% TIIaTeNbIIUKOB, B 2016-
2017 rr. — oxomo 50%

npumeuanue: nokazamenu g3amul uz omuema CuemHol nanamel 0 pe3yibmamax ayouma >¢gexmuernocmu u 060CHOBAHHOCHIU
npumenenus Hano2ogwlx veom no HJJC no onepayusm no nocmasie yciye no oxpame 300p0o6usi

Jpyroit ocobennoctpro ymarsl HJI, cormacno Koxexkcy, siB-
JISIETCSI TO, YTO YUPEIKACHUE 3PaBOOXPAHEHHS, TOCTABIIIONIEe
MEJUIIHCKHIE YCIyTHU (B CiIydae OTCYTCTBHS IIpaBa Ha IpHMe-
HEHHUE PEKUMa OCBOOOXKIEHHS OT OOJOXKEHHS 3THM HAJIOTOM),
ompezensieT Hanorossle obs3aTenseTsa no HJC ¢ yderom mo-
TOBOPHOM CTOMMOCTH YCIYT IO OXpaHe 3710poBbsi. Ecnu ome-
panust 1Mo MoCTaBKe YCIYTH IO OXpaHe 3I0pPOBbS OCBOOOXKIA-
€TCsl OT HAJIOTOOOIOKEHUSI, TO YUPESKACHNUE 3APABOOXPAHCHUS,
KOTOpPOE MOCTAaBIISICT TaKHE YCITyTH, HE ONPEIENIeT HAIOTOBEIC
o6s3atenscTBa o HJIC, opgHako 00s3aHO COCTABUTH U 3apeTH-
CTPHPOBATH HAJOTOBYIO HAKJIAHYIO 110 Takoi onepanuu B Exu-
HOM pEecTpe HAJOTOBBIX HAKIAAHBIX. YKa3aHHOE KacaeTcs W
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nopsiika Hajgorooonoxenus HAC oneparuii mo cHaGXeHHIO 3a-
CTPaxOBaHHOMY JIMILY yCIIyT MO OXpPaHe 310POBbsI, OIJIaTa 3a KO-
TOpBIE OCYLIECTBIIAETCS CTPAXOBOW KOMITAHUEH, O YEM YKa3aHO
B MHIMBUAyalbHOI HamoroBoil koHcydbTanuu ['@C YipauHbl
13.08.2018 Ne 3524/6/99-99-15-03-02-15/UIIK [3].

OpHaKO CyHIECTBYeT MHOXKECTBO NPOOIeM OTHOCHUTEIBHO
npumeHenus aerot no HJC. OHu cramm mpeaMeToM ayauTa
3¢(}EeKTHBHOCTH ¥ 0OOCHOBAHHOCTH NPUMEHEHUsSI HAJOTOBBIX
arot no HJAC xacarenbHO onepariyii o nocTaBKe YCIIyT MO 0X-
paHe 3710pOBbsI, yTBEP)KACHHOTO pemeHueM CUeTHOMH manarsl OT
19.03.2019 Ne 6-5 (manee — Otuer) [2, c. 7]. CueTHOM manaroi
MIPOAHAIM3UPOBAHbl HapylieHHs MHH3ApaBOM 3aKOHOAATEINb-
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CTBa 0 3[PaBOOXPAHEHUH U JULEH3UPOBAHUH 3a nepuox ¢ 2016
I. 110 ceHTsa0pb 2018 1., KoTOpBIe 0TOOpaXKeHbI B TabuIe 1.

OnHOM M3 NPUYMH YKa3aHHBIX HAPYIIEHUH sBIIAETCS HECOo-
BEPLICHHOE 3aKOHOJATEJILCTBO O JIMLIEH3UPOBAHUM AEATEIILHO-
cTH B cepe 31paBoOXpaHEHHs] U KOHTPOJIE 32 JEATeIbHOCTHIO
yupexaeHui 31paBooxpaHenus. [loatomy nenecoobpasHo me-
pecMOoTpeTh HOpMBI 00 OTBETCTBEHHOCTH MUH3/1paBa 3a HEHA/I-
Jie)Kallee BBIMOJIHEHNE HAI30PHBIX U KOHTPOJIBHBIX (QYHKIMI B
9TOM cepe B CTOPOHY MX YCHUIICHHMSI.

Kpome Munsnpasa, KOHTpOJIb 32 IPUMEHEHHEM HaJIOTOBBIX
aerot no HJIC mo onepauusm mo nocTaBKe yCIyr IO OXpaHe
3JI0POBBS TOJDKHBI OcymecTBIATh ['@C YkpauHbl U MEAULIMH-
CKHE YUYPeXKICHHS — IUIaTenblIMKU Hajora. CueTHas majiara
B cBoeM Otyere NMpoaHAIU3UPOBaAIA COCTOSHHE BBITOIHEHUS
yKa3aHHBIMH CyObEKTaMH TOJHOMOuHit B 310 cdepe. [lanHbIe
MPE/ICTAaBIICHBI B TAOMHUIIE 2.

OtMmeuaroTcs citydau, koraa oprasl '@C Yipaussl Bo Bpems
IPOBEICHUS IIPOBEPOK HENPABOMEPHO HAYUCIIAIOT MEIULIMH-
ckuMm yupexaenusiM HJIC u mrpadHbie caHKINH, O YeM CBUJIe-
TEJNbCTBYET UMEIOIasics cyaeOHas MPaKTHKa 10 00XKaI0BAHUIO
pe3ysabTaToB Takux mposepok. [Ipumepom moxer ObiTh [TocTa-
HoBjleHHEe OfecCKOro AamneuIALHUOHHOIO aJMHHUCTPAaTUBHOIO
cyna ot 26.07.2018 1. o memy Ne 815/263/18 [10].

[IprunHamMu yka3aHHBIX IIPABOHAPYLICHUH SBIAIOTCS HECO-
IJIACOBAaHHbIE M HECOBEPLICHHBIC HOPMBI, PEryIUpYIOLIUE BO-
IpOChl IpUMeHeHHs Hajiorosbix JbroT no HJIC Ha omepauun
M0 TOCTaBKE MEIULIMHCKUX yciyr. B Vkpaune He cosnanHa
3¢ PeKTUBHAS CHCTEMa KOHTPOJIS 3a COOIONCHUEM 3aKOHOMA-
TEJILCTBA CYOBEKTaMM XO3SICTBOBAHMS, KOTOPbIE MTPOU3BOJSIT,
UMIIOPTUPYIOT U OCYIIECTBIISIOT TOPIOBIIO JIEKAPCTBEHHBIMU
CpeACTBAaMH M MEAULMHCKUMH H3AEIUAMHU U HE3aKOHHO IOJIb-
3ytoress HajorosbiMu Jiproramu no HJC. He npunsaro Taxske
HOPMAaTHBHOI'O aKTa, KOTOPBI OBl ONpEeNIsi ITOPUTM pacue-
Ta CyMM HJIOTOBBIX JIBIOT IO ONEpALlisIM Ha IIOCTABKY JIEKap-
CTBEHHBIX CPE/ICTB U MEAMIMHCKHUX H3/IeNUii, 00araeMpIxX I0
craBke 7%. [Ipobiema 3aKiIr09aeTCst B TOM, YTO Ha OCHOBaHUHU
TOJIBKO JaHHBIX HAJOTOBBIX JEKJIapaluii OCYIECTBUTh TOUHBIC
pacyeThl HEAONOCTYIICHUH OT HaJIOTOBBIX JIBIOT HEBO3MOXKHO,
HOCKOJIbKY JUIsl OCYILECTBIICHHUS oreparuii, oomaraembix HIC
1o craBke 7%, rarensikamu HJIC moryt npuoOperarbces To-
Bapbl WM YCIIYTH, KOTOPbIE 00JIararfoTCs HAJIOTOM KakK 10 CTaBKe
7%, Tak u 1o crtaBke 20%.

OTMe4aroTcsl HapyIIEHHUs 3aKOHOIATEeJIbCTBA IPH HAJIOr0o0-
onoxxennn HJIC onepanuii 1o yreHke JeKapCTBEHHBIX CPEIICTB
U HAuUCJICHHs HAJIOTOBBIX 0053aTENILCTB MO ITOMY HAJIOTY,
€CJIM TaKHe JEKapCTBEHHBIE CPEACTBA MOJICIKAT CIHCHIBAHHIO
U yTWINA3ALMK B CBSI3U C UCTEYEHHEM cpoKa ux ropHoctu. Ilo-
9TOMY CII€ZlyeT BHECTH M3MeHeHus B 1. 198.5 ct. 198 pasnena
V, pyKOBOJCTBYSCH IIOJIOKCHUSMH MHAUBUAYaIbHOI HAJIOTOBOM
koHcynbsraunu ['OC Yrpaunnst ot 06.09.2019 Ne 63/6/99-00-04-
07-03-15/1TIK. CyTb TakuxX U3MCHEHHI JOIDKHA 3aKITFOYaThCS B
HPUHATAU HOPMBI O TOM, YTO TaKHE JICKAPCTBEHHBIE CPEICTBA
HNPHOOPETAIOT CTATYC KOTXOIO0BY 1 TOBAPOB, KOTOPBIC HAYMHAIOT
UCIIOJIB30BATHCSI B ONEPAIIUU, HE SIBJISIOIIEHCS XO3sIiCTBEHHON
JIeSITEIbHOCTBIO HaJloromuiarespinuka. [Ipu 3ToMm y Takoro Ha-
JIOTOIUIATEIIBIIMKA BO3HUKAET 00513aHHOCTH 0 HAYHCIICHHUIO Ha-
noroBsIx o0s3aresibeTs o HJ{C no takoit onepauuu [4].

BeiBozpl. [IpoBeneHHBIN aHamM3 OCOOCHHOCTEH HAJIOr00-
OJI0XKEHMsI ONepaLMii 110 MOCTABKE YCIYT MO OXpaHe 30pPOBbs
CBUJIETENIBCTBYET, YTO OHH OOYyCJOBJICHBI KaK CTaTyCOM Yd-
PEXICHUS 3PAaBOOXPAHEHUS KaK HAJIOTOIUIATENbILINKA, TaK U
XapakTepoM, coepKaHiueM H 00beMOM OMepalii 0 ITOCTABKe
YCIIYT 110 OXpaHe 340poBbs. BBULY cyliecTBOBaHUS OTAEIBHBIX
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poOieM, MEXaHNU3M HaJOrOOOIOKCHHUS OIepaliii Mo MOCTaB-
K€ MCIUIMHCKUX YCIIYI' B praI/IHe Hy)l(}laeTCfl B COBEPLICH-
crBoBaHKU. C LENbIO HAJUIKAIIETO PETYIHPOBAHHS HAJIOI00-
6710’KEeHHs OIepalii M0 MMOCTaBKe YCIYT MO OXpaHe 3/10pPOBbs
IPEIUIOKEHO IepecMoTpeTh HOpMbI: 0 cTaBkax H/IC; o nepeune
JIML, KOTOPBIM NPEAOCTABIAOTCA MEJULIMHCKUE YCIIYT'U yl{pem—
JICHUSIMH 3/IpaBOOXPAaHEHUsI, 0CBOOOKICHHBIMH OT HaJI0r000J10-
KEHHs1; 00 ONepalysX 10 MOCTAaBKe JICKaPCTBEHHBIX CPEACTB U
MEIULMHCKUX H3[eni, oOnaraeMbIX mo craBke 7%. BrisiBiie-
Ha HEOOXOJMMOCTh YCOBEPIICHCTBOBATh HA 3aKOHOATEIILHOM
YPOBHE HOPMBI JIMLIEH3UPOBAHHUSI JIEITSILHOCTH B cdepe 31pa-
BOOXPAaHCHUSA U KOHTPOJIA 3a ACATCIBHOCTBIO MEAUIIUHCKUX yu-
PEKACHUM.
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SUMMARY

SPECIFIC FEATURES OF TAXATION IN UKRAINE FOR OPERATIONS
ON THE SUPPLY OF HEALTH CARE SERVICES

Sarana S., 'Fast O., 2Sydorenko V., *Oliinyk O., “‘Lytvyn N.

!Institute of Law and Public Relations of the Open International University of Human Development « Ukraine», Kyiv;
’Bila Tserkva Institute for Economics and Management Open International University of Human Development « Ukrainey;
*Mykolaiv Interregional Institute of Human Development of «University «Ukrainey, *University of the State Fiscal Service of Ukraine, Irpin, Ukraine

The aim of the article is to study specific features of taxation
of operations for the supply of health care services in Ukraine,
to identify the problems in the taxation of such operations and to
determine certain solutions.

To achieve this aim, the authors have used theoretical and em-
pirical methods of cognition, namely: methods of analysis, syn-
thesis, generalization, systematization, as well as comparative
and legal method while analyzing the effectiveness and validity
of applying VAT tax advantages in the health care sector.

The authors of the article have identified and characterized
specific features of taxation of operations for the supply of
health care services in Ukraine. It has been indicated that these
specific features are due to the different status of medical insti-
tutions as tax payers and the volume of operations for the sup-
ply of health care services by them. It has been established that

the provision of tax advantages for operations on the supply of
health care services, including VAT, depends on the nature and
content of health care services.

The expediency of improving the taxation mechanism op-
erating in Ukraine for operations on the supply of health care
services has been substantiated. It has been concluded that it is
necessary to revise the provisions of the Tax Code of Ukraine
on VAT rates; the list of persons, who are subjects of health care
services by healthcare institutions exempted from taxation; on
operations for the supply of medicinal products and medical de-
vices taxable at the rate of 7%, etc.

Keywords: health care sector, health care services, taxation
of operations for the supply of health care services, value added
tax, tax advantages.

PE3IOME

OCOBEHHOCTH HAJIOTOOBJIOKEHUS OHEPALIUIA
IO OKA3AHHUIO YCJIYT I10 OXPAHE 3JOPOBbSI B YKPAUHE

!Capana C.B., '®acr A.A., ’Cugopenxo B.B., 3Oueiinuk O.A., ‘JIlursun H.A.

'Hnemumym npasa u obwecmeentvix omuouieruii Omrpwlmo2o MexcOyHapoOH020 YHUBEPCUMEemd pa3eumusi 4enosexa « YKkpauray,
Kues; *Benoyepkosckuil uHCIunym 9SKOHOMUKY u ynpagierust Omxpulmoeo MeicOyHapoOH020 YHUBEPCUMema
paszeumus uenogeka « Ykpaunay,; *HuKonaesckuil MejicpecuoHatbHbll UHCIUMYm pa3gumus 4eioeexd
yHugepcumema « Yxpaunay, *Vuusepcumem cocyoapcmeennoil guckanvhoii caycovl Ypaunot, Upnens, YVkpauna

Lens nccnenoBanms 3aKII0YAETCSA B ONMPEASICHIN 0COOEH-
HOCTEH HaJOTO0OJIOKECHHS OIEepanuii Mo MOCTaBKEe MeIu-
IUHCKHUX YCIyT B YKpaWHe, BBISIBICHUH NPOOIEM B HAJIOTO-
0OJIOKEHNN TaKWX ONepanuii, myTeil MX pemeHus, a TakxkKe
crnenu(UKN yIuIaThl HaJIOTOB OTAETBHBIMH KaTEerOPUsIMH Me-
JTUIMHCKHX YUIPEeXKICHHUH; YyCTAaHOBICHNE HEJOCTaTKOB MeXa-
HHU3Ma HAJIOTO00T0KEHHS U pa3paboTKa MyTei X COBEPIICH-
CTBOBAHUSI.

Jnst TOCTIOKEHUS TTOCTABIEHHON IIENM HCITIONB30BAHBI TEO-
peTHYecKre M SMITUPHIESCKHE METOBI TIO3HAHNS, B YaCTHOCTH:
METOIBI aHajau3a, CHHTE3a, OOOOIICHHS, CHCTEMAaTH3allud, a
TaKKe CPAaBHUTEIBEHO-TIPABOBOM METOM AJIST aHanmm3a Y dexTns-
HOCTH ¥ O0OOCHOBAaHHOCTH TPHMEHEHUS! HAJOTOBBIX JIBIOT IO
HJIC B cdepe 3npaBoOXpaHEHUSL.

ABTOpaMH CTaTbU BBISBICHBI H OXapaKTEPU30BaHBI 0COOCH-
HOCTH HAJIOTOOOIOKEHUST OIEPAINii O MOCTABKE MEANIIMHCKIX
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yciyr B Ykpaute. YKa3aHo, 4TO 3TH 0COOEHHOCTH 00y CIOBIICHBI
Pa3IUYHBIM CTATyCOM MEMIIMHCKHX YUPEKICHUH B KaueCTBE
IUIATEIBIMKOB HAJIOTOB U 0OBEMOM OIEPALHH 10 TIOCTABKE UMH
MEUIUHCKUX YCIyT. YCTAHOBIICHO, YTO MIPEI0CTABICHHE JIBIOT
[0 HAJIOTOOOIOKEHHIO OTEPAalMii [0 MOCTABKEe MEIUIMHCKUX
yeayr, B ToM yucite o HIIC, 3aBucHT OT Xapakrepa U CofepiKka-
HUSI MEAUIMHCKHUX YCIIYT.

Ob6ocHOBaHa 1eNIeCO0OPa3sHOCTh COBEPIICHCTBOBAHUS JIEH-
CTBYIOIIETO B YKpaWHE MEXaHH3Ma HAIOTOO0OIOKEHHUs orepa-
LU [0 MOCTaBKE MEIUIUHCKHX YCIyr. ABTOPaMH JelaeTcst
BBIBOJI O HEOOXOAMMOCTH TepecMoTpa nonoxennii Hamoroso-
ro koxmekca Ykpaunsl o craBkax HJIC; mepedne nuil, KOTOPBIM
MPEIOCTABIISIIOTCS. MEIUIIUHCKIE YCIyTH YUPEKICHUSIMH 31pa-
BOOXPAHEHHUS, OCBOOOKICHHBIMU OT HAJIOTOOOIOKCHUSI;, OIle-
pauusix Mo MOCTABKE JIEKAPCTBEHHBIX CPEICTB U MEIHUIIHCKHX
H3enuii, obaraeMbIx 1o craBke 7%.
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KOCMETOJIOTUYECKHE YCJIYT: CPABHUTEJIbHO-IIPABOBOM AHAJIN3

"Jexonckast U.B., "Muuypun E.A., 3Camcun U.JL., ‘U3bam E.C., SAynauu JL.B.

"Vuueepcumem 20¢cy0apcmeentoi puckanbhotl cyscovl YKkpaunvl, *Xapbkoeckull HAYUOHAIbHbIU YHUSCDCUMEN
um. B.H. Kapasuna, *Xmenvnuykuii ynueepcumem ynpasienust u npasa um. JI. l03vkoea;
*O0ecckuii 2ocyoapcmeentolil yHusepcument GHYmMpenHux 0el,
*O0ecckuti 2ocyoapcmeennblil yHusepcumem Hympennux oei, Xepconckuil gpaxynomem, Ykpauna

B HacTosImee BpeMs phIHOK KOCMETOIOTHYECKUX YCIYT CTpe-
MHTENIBHO PAa3BUBACTCS, OXBAThIBAsI TIOYTHU BCE CIIOU HACENEHHUSI.
Ecnu 1o HenaBHEro BpeMeHHM KOCMETOJIOTHUECKUMH YCIyraMu
TMOJIB30BAIOCH TPEUMYILECTBEHHO JKEHCKOE HACENICHUE, TO Ce-
TOJHS TAKUMHU YCIYTaMH MOJIb3YIOTCSI MYXXUYHUHBI U TTOJPOCTKH
[24]. CrexTp KOCMETOIOTMYECKHX YCIYT OBICTPHIMU TeMIIaMU
pa3BHUBAETCs, C IPUOPUTETOM PEr€HEPATUBHOM, JIa3epHOH, TIa-
CTHUYECKOH KocmeTosoru [3].

B nacrosmee Bpems ctpanbl EC SBISIOTCS OZHUM U3 KPyII-
HEWIINX KOCMETOJOTHUECKUX PHIHKOB B MHpE, a MO JaHHBIM
Bropo tpyna u craructuku CILA mporHos pocra KolnudecTBa
KIIMEETHTOB B 3ToH cepe pactu u B 2016-2026 IT. 3TOT mpUpOCT
coctaButT 10% [15]. B Ykpaunne Takue cTaTUCTHYECKHE TaHHBIE,
Kak 1 JJAHHBIE 110 OCJIOKHEHUSIM, BOSHHUKIIIMM MOCIIE MONyYeHHs
KOCMETOJIOTHYECKUX YCIYT, OTCYTCTBYIOT. YKPAaHHCKOE 3aKO-
HOZIaTeNIbCTBO, PETTIAMEHTHPYIOIIEe MOPSI0K MPEI0CTaBICHHS
KOCMETOJIOTHYECKUX YCIYT «yCTapeno» U He OTBedaeT Tpebo-
BAaHUSM CTPEMUTENIBHO Pa3BUBAIOILEHCS OTpaciau. Belimeusno-
KEHHOE AUKTYeT HEOOXOIUMOCTh Pa3paboTKU M BHEAPEHUS J0-
KyMEHTalluK 00 YCTAHOBJIEHHM PErNIaMEHTHPYIOIIETO MOpPsIKa
B MPEIOCTABICHUN U KOHTPOJE KOCMETONIOTHYECKHX YCIYT BO
n30eKaHNE PacIpOCTPAHEHUs OMACHBIX OONIC3HEH, B TOM YHUCIe
nHQEKIHOHHBIX. [IpoBEeACHHOE MCCIE0BAaHHE MAHHMKIOPHBIX
caJoHOB M mapukMmaxepckux B Hpro-Jlxepcn (CILA) crerum-
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anuctamu Lkombl o0mecTBeHHOTO 371paBooxpaHeHus Rutgers
MO3BOJIMNIO ONPENETUTh OTEHIHATbHBIE PUCKU ISl KIIUEHTOB,
KOTOpBIE MONB3YIOTCS yCIyraMH MaHUKIOPHBIX CaJlOHOB M Ia-
PHKMaxepCcKuX B BUJE AJUIEPIHYECKHX peakuui, Jepmarura,
pa3IMYHBIX TPUOKOB, BKIoUas BUpycel remarura B u C. B uc-
crnenoBanu, nposeaeHHoM B 2018 roay B Chemical Health &
Safety oOHapykeHa CBA3b MEXAY 3a001€BaHUAMHU PaOOTHHKOB
MaHHUKIOPHBIX CaJIOHOB M HCIIONB30BaHHEM Ha pabodyeM MecTe
XUMHUYECKUX BeuecTB [29]. MexayHapoaHas OpraHu3alus Tpy-
Ja ykasbiBaeT, uTo 30% XMMHYECKUX BEIECTB, HCIONb3YEMBIX
HOCTAaBIINKAMH KOCMETOJIOTHYECKHX YCIYT, KBaTU(QUIUPYIOTCS
Kak Tokcu4Hble [17].

YKka3aHHBIA (aKT JOKa3bIBACT LIENECO0OPa3HOCTh HaIlpaBie-
HHS TOJIUTUKY TOCYAapCTBa Ha CO3aHKe Oe30MacHbIX YCIOBHH
TpyAa Uit pabOTHUKOB KOCMETOIOTHUECKOH 0Tpacin, MUHUMU-
3aIUIo 3a001eBaHNi TOTpeOUTENeH KOCMETONOTHYECKUX YCIYT,
B TOM YHCJI€, TyTeM BHEAPEHHS MOTOKUTEIBHOTO MEXKIyHAPOI-
HOTO OIbITA MPABOBOTO PETYIHPOBAHUS PBIHKA KOCMETOJOTH-
YECKUX YCIIyT ¥ COBEPILIEHCTBOBAHUS COOCTBEHHOTO 3aKOHO/a-
TENbCTBA B 3TOU cdepe.

Lens uccnenoBaHus - KOMIIJIEKCHBIN aHANU3 U OIpe/IeNICHUe
OCHOBHBIX TCH/ICHIMI PABOBOTO PEryIUPOBAHUS CEpsI mpe-
JIOCTaBJICHHU KOCMETONOrHYecKuX ycuyr B crpanax EC, CILIA,
Kanage.
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OcHOBHAas 3aj1a4a CTaTbU — BBIABUTH U OOOOLIMUTE ITOJI0XKH-
TEJbHBIN OIBIT IPAaBOBOTO PEryJIMPOBAHUS PHIHKA KOCMETOJIO-
THYECKHUX YCIYT U COpMYIIHPOBATh HPEUIOKEHUS C LEIbI0 NX
BHEJPEHHs B YKpauHe.

Marepuan u MeTonbl. B xozie mccienoBaHust UCIONB30Ba-
JIMCh TEOpeTHUYeCKHe (aHaJiu3, CUHTE3, 0000IIeHHe, CUcTeMa-
TH3aUMsI) W SMIOMpuYeckue (HabmoneHue, KiaccupHUKarys)
Mmertonsl. [IpoBeneH aHain3 MEXIYyHApOIHOTO 3aKOHONATEIIb-
cTBa B cepe yperyanpoBaHHsi KOCMETOJIOIHYECKUX YCIyT IO
TaKUM HANpaBlICHUSIM, KaK HaJlW4de 3aKOHOMATEeNIbCTBA, pe-
I'YJAMPYIOIIEr0 PHIHOK KOCMETHYECKON MPORYKIMH, 00pa3oBa-
TesibHbIe (KBaMH(UKALMOHHBIE) TPeOOBaHMSI K IMOCTaBIIMKAM
KOCMETOJIOTHYECKHX YCIIyT, TPeOOBaHHs K JIMIIEH3HMPOBAHHIO
ATOW JEATEeNILHOCTH, IOPUAMYECKas OTBETCTBEHHOCTh. Cucre-
MaTH3alys U 00OOILICHHE MOJOKHTEILHOTO MEXKIyHApPOIHOTO
OIbITa MPABOBOTO PETYIHPOBAHUSI KOCMETOJIOTHYECKUX YCIYT.
l'[pumeHeHMe YKa3aHHBIX METOAOB I1O3BOJIMT apryMEHTUPOBATH
C/ICNIaHHBIE BBIBOZBI M C(HOPMYIIHPOBATH HANPABICHHS 10 CO-
BEPILEHCTBOBAHUIO OTEUECTBEHHOIO 3aKOHO/IATENILCTBA.

Pe3ysabrarel U uX 00cyxkaeHHe. B TeueHHe IMTENBHOIO
BPEMEHH JIeSTEIBHOCTb IO IPEIOCTABICHHUIO YCIyr B cdepe
KOCMETOJIOTUH TpHoOpesia 3HaYUTENbHbIE MAaclITaObl, 4TO, B
OCHOBHOM, CBSI3aHO CO 3HAQYMTEIBHBIM CIIPOCOM HA KOCMETOJIO-
I'MYeCKHUe YCIyTd U YBEIMYEHUEM YMCIa 3aBECHUN (CalloOHOB
KPacoTbl), KOTOPbIE NMPEAOCTABILIIOT YCIyTH B chepe KOCMETO-
JIOTHH, HAaYMHasA C HAHCCCHHA OOBIYHBIX MACOK M 3aKaH4YHBast
Pas3IMYHbIMU MHBEKIUAMHU U IJIACTUYECKUMU OIICpALIUAMU. OZ[—
HAKO YETKHUH TepeueHb KOCMETONIOTHYeCKUX YCIyT M CTaHaap-
TOB MX OKa3aHHs B YKPAaHHCKOM 3aKOHO/ATEIbCTBE OTCYTCTBYET.
ITo ceit neHwp Takke He pa3paboTaHa IOPUAMYECKAs MPUPOAA
KOCMETOJIOTMYECKUX YCIYT, Torga Kak3akoHozparenbcTso CIIA
(wrarel Kansac, ®dnopuna, IlencuipBanus) U Ipyrux cTpaH co-
JICPKUT YETKUM IepeueHb YCIyI, KOTOphle MOXKET OKa3bIBaTh
KOCMETOJIOT M CAHKLIUH 33 HapylleHne pabOTHUKAMU KOCMETO-
JIOTMYECKHUX CAJOHOB CBOUX MPO(ECCHOHANIBHBIX 00s13aHHOCTEi
[19,20,26]. ComnacHo mosokeHusM 3akoHa 00 SKCIEepTU3e U pe-
TUCTPALMUd KOCMETOJIOTOB M CaJlOHOB KpacoThl mrata Kanzac
[26] mo6bIe yemyru, npenocTrasisemble B chepe KOCMETOIONHH
TpeOyIOT OT KOCMETOJI0ra ClIeaIbHOT0 00pa30BaHus U JIUICH-
3un. J{ns paboTel B chepe KOCMETOJOTHH JIUIY HEOOXOIMMO
[NOJIYYUTh JIMLICH3UIO B AKKPEAUTOBAHHOM YUYPCIKIACHUU. HJ’[S[
NOCTYIUICHUS U OKOHYAHUS TaKUX 3aBeJleHldﬁ 06I:I'~IHO Tpe6yeT—
cs1 6oJiee THICSYM YacoB MPAKTUKHU M clada dKk3aMeHa. ba3osbie
KYpChl 4acTO JIOTOJNHSIOTCS o0yueHHeM B cdepe ICTeTHKH U
JPYTUX CHELUAIN3UPOBAHHBIX OTPACIIAX.

Ha npakTrke GONBIION HOMyISIPHOCTHIO MONB3YIOTCS CIICIHU-
aIN3UPOBAHHBIC JIMLEH3UN HA NPEJOCTABICHHE KOCMETOJIOTH-
YCCKUX YCIIYT, B KOTOPBIX YE€TKO ONIPCACIICHBI IIPEAOCTABIIACMbIC
KOCMETOJIOraMH YCIIyTH. B cllydae M3MEHEHHUs] MeCcTa JKUTellb-
cTBa (mepees/ia U3 OAHOTO ITaTa B APYTroOi) Biaaesiel] JUICH3HH
JOJDKCH NOATBEPAUTL €€ IIYTEM I10J4a41 3asiBKU Ha ITPOIOJIKE-
HHUEC MPAKTUKH WK CAaYU OOMOJHUTEIbHBIX OK3aMECHOB WUJIN pE-
aJIM30BaTh JONOJIHUTEIbHbIC Yackl Ha oOyueHue [30].

B CIIA Bpauu He 3aHMMAIOTCS NPEIOCTABICHUEM KOCMeE-
TOJIOTHYECKUX YCIYT, MOCKOJBKY 3TO UISi HUX JKOHOMHUYECKH
HEBBIT'OHO. I[epMaTonom BBIITOJIHAKOT CBOM HEIIOCPEACTBECH-
HBIC 065[3aHHOCTPI: Jieyar 60.]'[]>H]>IX C MaToJIOTHUSAMHU KOXHU U €€
IIPOU3BOAHBIX. ITnactuyeckue XUPYpPIru HMpOBOLAT OI€panuu C
y4yeToOM CHCLIH(I)I/IKI/I UX NCATECIBHOCTU U OCYILICCTBJIAIOT BBE/C-
HUE MHBEKIHMOHHBIX MOACIUPYIOMINX JICKAPCTBEHHBIX CPEJCTB.
Jlpyrue HampaBiieHHs Ha3bIBAIOTCS NPUKIAIHON 3CTETUKOH, B
cthepe KOTOpOi paboOTaroOT JIKIld, UMEIOIIUE CIenHanbHOe (He
MEIULMHCKOE) 00pa30BaHUE U JIULECH3HIO.
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EBporneiickas Imkosa 1moji KOCMETOJIOTHEH TIOHUMAeT OT/elb-
HYIO HayKy, CMEXHYI0 C MEAUIIMHOM, CIEelMalnuCThl KOTOPOH
JIOJIDKHBI ﬂeﬁCTBOBaTb Ha YyCJIOBUAX COTpYAHHYECTBA C Bpada-
MU pas3IMYHbIX CHeLlHaHbHOCTeﬁ, B TOM YHMCJIE A€pMaTrojioramu,
OJIHAKO MOTYT He ObITh Bpauamu. OCHOBHOE HalpaBiCHHE CO-
BPEMEHHOI eBPONEHCKON KOCMETOJIOTHH — 3TO NPO(QHIaKTHKA
U KOPPEKIHUSI KOCMETHYECKHX HEIOCTATKOB KOXKH M €€ MPOH3-
BOJHBIX [6].

VKpauHCKMH pPBIHOK KOCMETOJIOTHYECKHX YCIYT YCJIOBHO
pasiesieH Ha 9CTETHYECKUE YCIIyTH, KOTOPbIe CalOHbI KPAaCOThI
BITPaBE MPEIOCTABIATH O3 JTUIICH3UH, U MEIUIUHCKHE (KOCMe-
THYECKHE, KOCMETOJOTHYECKHE), KOTOPhIe BO3MOXKHO Ipeso-
CTaBJLAThH JIMIAM C COOTBETCTBYIOIIEH nuueHsuen. Vcxons u3
9TOr0 TpaBmIa, CIEAYeT PYKOBOJACTBOBaThCs HalmoHalbHBIM
KJIacCU(HUKATOPOM BHJOB IKOHOMHUYECKON JesTeabHOCTH [8] 1
TocynapcTBeHHBIM KiIacCH()UKATOPOM HPOIYKIUH U ycuyr [1].
B stux HOPMAaTUBHO-IIPABOBBLIX JOKYMCHTAX UMEIOTCS pa3ICJibl
86 «3npaBooxpanHeHue» u 96 «lIpoune MHIMBUIYyaTbHBIE YC-
ayrm». Knace 96.02 kiaccudpuxaropa K 009: 2010 «Venyru
HNapUKMaxepCKUX U CaJOHOB KPACOThD) BKIIIOYACT: MBIThE BO-
JI0C, TNOJApAaBHUBAHUE U CTPUIKKY, OKpalIUBAaHUE, TOHUPOBAHUE,
3aBUBKY, BBIIIPSAMIICHUE BOJIOC U HO):[O6HI)I€ BU/BI YCIIYT, IIPEAO-
CTaBJIICMBIX MY)XXYMHAM U )KCHIIUHAM; 6pI/ITbe, INoApaBHUBAHUE
©0pOJIBI; MaccaXx JINIA, MAHUKIOP, TIEAUKIOP, MaKHSIK.

B TocynapcTBeHHOM Kiaccu(UKATOpe MPOAYKIUH U YCIyT
umeercst pazzgen 96.02.1 «Yeayru napukMaxepckue U pyrue
YCIIyTH MO YXOIy 3a BHEIIHOCTBIOY», B KOTOPOM BBIJICJICHBI I1a-
PUKMaXepCKue YCIyr'M sl JKEHIUMH M JEBOYEK; IapHuKMa-
XEpCKUE YCIOyru AJid MYXYUH U MAJIBYMKOB; KOCMETHYECKUEC,
MaHUKIOPHBIC W TEIUKIOPHBIC YCIYyTH;, YCIyrd 10 yXOdy 3a
BHCIIHOCTBIO, YCIIYTU INOBEPXHOCTHOTO IMHMJIMHIA U T.J. Hepe—
YUCIICHHBIC ITPOLEAYPbI praI/IHCKI/Iﬁ 3aKOHOAATECJIb HE OTHOCHUT
K MEAUIIUHCKUM U CUUTACT 3CTCTUYCCKUMU YyClIyraMu, KOTOPbIC
CaJIOH KPAacOThI MOXKET OKa3bIBaTh O3 JTHLICH3UH.

B HarmonanbHOM KiacCH(pHUKATOPE BUIOB 3KOHOMHYECKOI
nesirenbHocTH [8] B Kimacce 86.22 BhiaeneH kiace «Crenuanu-
3UpOBaHHAs MEIULMHCKAs MPaKTHKa», MpPeaLyCcMaTpUBAOIINN
MEMIMHCKOE KOHCYJIBTHPOBAHUE U JIeYeHHE B O0OJNAcTH clie-
Lllda.]'leOﬁ MCIUIUHBI BpadyaMU-ClICHHUAJIUCTAMU U XUPYpraMu.
I/ITaK, K MEAUIIUHCKUM YyCJIyraM OTHOCATCS IPOLEAYPHbI, CBS3aH-
HBIE C BBEACHHUEM BEUIECTB B IOJIOCTH OpraHrM3Ma pasjinvYHbIMU
criocobamy (MHBEKIMH, €CTECTBEHHBIE IIyTH), IPeyCMaTpruBa-
I0II{ME€ IOBPEXKICHHS KOXKHOT'O IIOKPOBA U CIIM3UCTOH 000JIOUKH,
TpeOyIoIue NTPUMEHEHUST MEIUIIMHCKOTO 000PYy/IOBaHUS U MH-
cTpyMeHToB. Ilepeyens Takux npouenyp pazHoodpaseH. K Hum
OTHOCATCA BCEC BHAbI INIACTHYCCKHX onepauuﬁ, arraparHas
KOCMETOJIOTHSI, ME30Tepanusi, MHbEKIUH OOTOKCA U CHUIIMKOHA,
ONWJIALNA, NMUJIKHI, JIMIIOCAKIUA, TMAPOKOJIOHOTEpaIus U Ap.
OTH npouesypbl, COIACHO TPEeOOBaHUSAM COOTBETCTBYIOLLCH
JOKYMEHTALUH, NOJDKHBI TPOBOAUTLCH JIMIIAMU ¢ MEAULIUHCKUM
00pa30BaHUEM U NPU HAIUYUH COOTBETCTBYIOLICH JTHLICH3UH.

HauGonee puckoBaHHBIM B YKpauHeE SIBISCTCS PBHIHOK ICTE-
THUYECKHUX YCIYI, TIOCKOJIbKY TakKasl A€ATCJIbHOCTb HE NMOAJICKUT
JIMLEH3UPOBAHUIO M, KaK IPABUIIO, OCYIIECTBISCTCS CyObek-
TaMHu, OCYLICCTBIIAIOIINMHU XOSﬂﬁCTBeHHym JACATCIIBHOCTD I1O
HPEIOCTABICHNUIO OBITOBBIX YCJIYI HAceIeHHI0 0e3 COOTBET-
cTByIoIIero obpasoBanus. [IpoBeseHO HHTEpBbIOMpPOBaHUE 0O-
aee 200 cOTPyIHMKOB KOCMETOJOIMYECKHX YUPEXICHHH pa3z-
JIMYHBIX PETMOHOB YKpauHBI, B pe3yJbTaTe YCTAHOBJIEHO, YTO
Ha cerofHs B cepe KOCMETONIOrHH pabOTaIOT BCE IKENAIOIHe
HE3aBHCUMO OT MpOQHIBHOTO 00pa3oBanus. 38% pecrnoHICH-
TOB UMEIOT MeIMIMHCKOoe oOpa3oBanue (15% 13 HUX 3aKOHYMIIH
BBICIINE MEIULMHCKHUE yupexaeHus). 19% pecrnoHneHTos 00-
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pa3oBaHue U KBaIN(UKALMIO TIPOBU30pa 00IIEro MPOQHIIST UITH
npoBusopa-kocMeronora. Ocranpubie — 37,5% pecrnoHneHToB
— 3aKOHYMJIM TEXHUYECKHE, SIKOHOMUYECKHE, MeIarornuecKue,
ABUALlMOHHBIC, aBTOLOPOKHBIC, UHXXCHEPHO-CTPOUTEIIbHBIC,
(U3KYIBTYpHBIC U APYTHE BBICIINE yueOHbIC 3aBSICHUS U ITOCIIe
HOJIy4EHHs] OCHOBHOM NPO(ecCHr 3aHMAIOThCS MPAKTHYECKOM
KOCMETOJIOTHEH, 3aKOHYMB COOTBETCTBYIOILME Kypchl. 5,5%
PECIIOH/ICHTOB Pa0OTAIOT B KOCMETOJIOTUUSCKHUX YUPEKICHUIX
1I0CJIe OKOHYAHMS CpeIHEH LIKOJIbI, PO/ HOATOTOBKY Ha Kyp-
cax 1o kocMeTosoruu. OUeBHIHO, YTO MOT00HOE pa3HOOOpasue
00pa30BaTeIbHOrO YPOBHSI COTPYAHUKOB KOCMETOJIOTHYECKHX
YUPEKACHUI HEraTHBHO CKa3blBaeTCsi Ha MX INpodeccroHa-
nu3Me U KBanudukaiun. IMCHHO HETOCTAaTOK KBaTH(DUIIHPO-
BaHHOIO IEPCOHAJIa SBJIAETCS OXHOM U3 OCHOBHBIX HpoOiieM
B c(epe KOCMETOJIIOTHH, YTO CBSI3aHO C OTCYTCTBHEM €IMHBIX
rOCYapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB IOATOTOBKH
KaJIpOB B 3TOH cdepe u sIBISIETCs CICACTBHEM OTCYTCTBHS 3a-
KOHOZIaTeIbHOM 0a3bl, perIaMEHTUPYIOILEH AeATeIbHOCTh KOC-
MCTOJIOTUYECCKUX y'-[pem}leﬂm‘«i.

CremyeT OTMETHTB, 4To coriacHo CripaBOYHHKY KBalu(HKa-
[IMOHHBIX XapaKTePUCTHK Npodeccuii pabOTHHKOB, yTBEPIKICH-
HBIX [IPUKa30M MUHHCTEpPCTBA 3APABOOXPAHEHUS YKpPaUHbI OT
29.03.2002 Ne 117 [2] cpenu mpodeccroHanoB B chepe KocMme-
TOJIOTHH MPO(ECCHU KKOCMETONION» — He umeetcsi. HopmaTnsHo
Takass npodeccusi 3aKperuieHa Kak «IPOBH30P-KOCMETOIION.
BwMecre ¢ TeM, B COOTBETCTBUH € KilaccH(ukaTtopom npodeccuii
JIK 003: 2005 [9] B YkpauHe ecTb Takas npodeccus, Kak «Koc-
meTuk» (Ne 5141.2). B aToM cirydae peub UIET O CIeLHUalIiCTe,
3aHUMAIOIIUMCS UCKYCCTBEHHBIM ):lO6aB.]'ICHHeM KpacCoOThbI JIMILY,
TeJly, MOAJICPIKAHUEM HX 37I0POBOIO COCTOSTHMS, CBEKECTH.

CeroiHs B KOCMETOIOTHYECKUX YUPSIKISHUSIX pabOTaroT Crie-
IUAJIUCThl PA3JIMYHBIX KBaIlI/l(l)I/I](aL[I/IOHHbIX 151 06pa30BaTeJ'lb-
HBIX YPOBHEH, KOTOpBIE, KaK MPABHJIO, MPOLLIH JOMOTHUTEIIb-
HOoe oOyueHHe Ha KPaTKOCPOYHBIX Kypcax IO KOCMETOJIOTHH.
3aKkoHYHMB TaKHe Kypchl 00yUYeHUs JMIO MoydaeT npodeccuro,
KOTOpas sABJIACTCA HE JIETUTUMHOM Ha rocyAapCTBE€HHOM YpPOB-
HE, TaK KaK B pa3HbIX cepTH(UKATAX, TUIUIOMAX, YIOCTOBEPEHH-
AX, BBIIAHHBIX IOCJIC IPOXOKICHUA TAKOT'O 06yqumi, YKa3blBa-
10TCs Ipodeccrn, koTopsix HeT B Kitaccugukarope npodeccuii
VYkpaunsl [9].

JleiicTBylo1IEe YKPaUHCKOE 3aKOHOAATENbCTBO, perIaMEHTH-
pyroliee MopsiIoK NPeI0CTaBICHHsT KOCMETOJIONMYECKUX YCIyT
B YKpauHe, HE COOTBETCTBYET COBPEMEHHBIM TPeOOBaHMSIM B
00J1acTH KOCMETOJIOTUH, TOCKOJIBKY ObLTO IpHHsITO B 1982 rony
[10] u mpexycmaTpuBaeT npexocTaBieHue Je4eOHO-IHarHOCTH-
YECKUX, KOHCYJIBTaTUBHBIX YCIyT IO BOIpocaM 3a0oieBaHuii
KOKM U KOCMETHYECKHX Je()EeKTOB KOKH BPauOM JiepMaToBe-
HEPOJIOTOM KOCMETOJIOIMYECKOro KabuHeTa U MpeoCTaBIeHHe
KOCMETHYECKUX IPOLEAYP TOIBKO MEJULIMHCKON cecTpoil, uMe-
IOILEH CHelUaIbHYIO MOATOTOBKY I10 MPOBEICHHIO KOCMETHYe-
CKHUX TIPOLIEAYp, NepedeHb KOTOPBIX 4eTKO ompexaeneH B [Ipu-
kase [10]. CinenoBaresbHO, AEATEIBHOCTD APYTUX JIUL] HA PhIHKE
KOCMETOJIOTMYECKHUX YCIyI SIBJISICTCS HE3aKOHHOH. Y4MThIBaf,
4TO ISl TIPEAOCTABICHUSI KOCMETOJIOTHYECKHUX YCIyT HeoOXo-
JAVMBI pa3JIMYHbIC 3HAHUSA O ﬂeﬁCTBHM OMOJIOTHYECKUX BCIIICCTB
U [IPABUJIBHOE ONPEACICHHE CIEKTPa KOCMETOIOTHYECKUX MPO-
LEyp B 3aBUCHMOCTH OT COCTOSIHHS 3/I0POBbSI UEJIOBEKa, 0CO-
ObIX MOKa3aTesel COCTOSIHUS KOXKH. JIOTUYHBIM IPE/ICTaBIISIeTCS
BBIBOJI, YTO KOCMETOJIOTMYECKHUE YCIYTH U ITOMOILb HACEICHHIO
MOXKET OKa3bIBaTh «IIPOBU30P- KOCMETOJION, KaK JIMLO, UMEIO-
IIee JTUIJIOM IOCyAapCTBEHHOro 00pasua, U CpoK 00pa3oBaHHs
HE MeHee 5 JIeT, TOHUMAroIIee KaKUM 00pa3oM MOXKET MOBIHUSITh
TOT WM MHOM Ipernapar Ha MHIUBHIyalbHbIE XapaKTEPUCTH-
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KU BHEIIHOCTHU U 310poBHe Jinna. Uto kacaeTcst KOCMETHKa (To
€CTb JIMILA, 3aKOHYMBILIETO KPATKOCPOUHbBIE KypPChl, UMEIOIHE
KOMMEPYECKYI0 OCHOBY), TO CYUTAEM, YTO TAKOE JIMLO HE MOXKET
OKa3bIBaTh KOCMETOJIOTHYECKUE YCIYTH.

Oco0oro BHUMaHMS 3acCiIy’KMBaeT KOCMETHUYECKas HPOIyK-
114, UCIIOIb3yeMasi B KOCMETOJI0Tn4ecKkoi HHAyCTpun. B cTpa-
Hax EC B 2004 r. mpunsta J{upektuBa Basic Cosmetics [21],
coieprKalliasi CIUCKM 3alpelleHHbIX BELIECTB, Ha HCIIOJIb30-
BaHUE KOTOPBIX PACHPOCTPAHSIOTCS IPABOBBIC OrPAHHYCHUS.
JlupekTrBa 1 NPUIOKEHHs K Heil copepkar HH(OPMALHUIO OT-
HOCHUTEJIbHO KpacHuTeliel, KOHCEPBAHTOB, YILTPA(HOIETOBBIX
(UIBTPOB, UCIIOIB30BaHUE KOTOPBIX 3aMPEIICHO B KOCMETHUE-
CKHX CPE/ICTBaX.

JlupekTBbl B chepe KOCMETOJIOTHH HAIPABJICHbI Ha 3aLIUTY
JIULL, TIOCTOSTHHO MMEIOIINX KOHTAKT C TAKUMU Hpoykramu. Ha-
IpUMep, CPEACTBA JUIsi MEPMAHEHTHOTO OKPAILIMBAHUS BOJIOC
MOTYT BBI3BaTh Y IapUKMaxepoB JepMaTOIOrHuecKue rnpooe-
MbL. B CBsI3U ¢ 3THUM, eBpOINEHCKUE TpaBuiIa MpelycMaTpuBatoT
CIEHAIbHYI0 MAPKUPOBKY C yKa3aHHEM Mep, KOTOpPbIE JIOJIK-
HbI OBITh IPUHSTHI IPU XPAaHEHUH U HCHOJIb30BAHUH MTPOIYKTOB,
IpeHA3HAYCHHBIX JUIS ITaPUKMAaXepOB.

Kocmernueckoe perynuposanue B Kanane mpoBogurcst no-
cpencrBom nporpammbl Health Canada Cosmetics. OcHoBoid
JUISL TIPABOBOTO PETYJIMPOBAHUSI KOCMETHUECKOH IPOTrPaMMBI
ABiseTcsl "3aKOH O MMUIEBBIX NPOAYKTaX M JIEKapPCTBEHHBIX
cpeacTBax", a Takke KocMmeruueckue mnpasuia. Kocmernue-
ckas nporpamma Health Canada Cosmetics 3amumaer 310po-
BbC KaHAJEB IIyTeM MHUHHMH3ALMK HCIIOJIb30BaHHSI BPEIHBIX
BELIECTB, HCIIOJIb3YyEMbIX B KocMeTHKe. [Iporpamma onpenensier
TpeboBaHMsl K MPOM3BOACTBY, MAPKHPOBKE, PACIIPEICIICHUIO U
npojaxe kocMeTuku [28].

B VkpanHe oTCyTCTByeT cCIelMalbHOE 3aKOHOJATEIbCTBO,
HaIpaBJeHOE Ha PEryJMpOBaHUE PhIHKA KOCMETHYECKOW Ipo-
aykiun. IToatoMy paGOTHHKH KOCMETONIOTHYECKOH MHAYCTPUH
YaCTO UCIOJB3YIOT JICIIEBYI0 KOCMETHYECKYO POAYKIIMIO, CO-
JiepaKalllylo TOKcuueckue Bemectna [12,14].

C npaBoBOW TOYKM 3PEHMs AEATEIBHOCTDH 10 IPELOCTaBIIEC-
HHIO KOCMETOJIOTMYECKUX YCIIYT SIBJISETCS MOTCHIMAIBHO KOH-
¢uukTHOI. B cBs3M ¢ 9THM ClOXKHIach ycToHuMBas cyneOHast
IPaKTUKa MCKOB KJIMEHTa K kocMetoinory [11]. OgHako orcyT-
CTBHE JIOI'OBOPA O MPEAOCTABICHUN KOCMETOIOTHYECKUX yCIyT
3aTPyHSCT MPOLECC MPUBICUCHHS BHHOBHBIX K OTBETCTBEH-
HoctH [4]. FOpuauuecku nmpeaocTaBieHe KOCMETOIOTHYeCKIX
YCIYI MOXKHO YpEryJaupoBaTh IOCPEICTBOM 3aKJIIOUCHUS T0-
roBOpa O MPEAOCTABICHUH YCIyI, HOPMAaTUBHO 3aKPEIIEHHOTO
B [paxxnanckom koxekce Ykpaunsbl (cT. 901) [13]. K npenmery
TaKoro JI0roBopa CIJIIyeT OTHECTH IEATeNIbHOCTh (IeicTBue),
HAIIPaBJICHHYI0 Ha KOCMETOJIOIMYECKOe BMELIATEeIbCTBO, a
TaK)Ke Ha 3CTETUYECKUIH pe3ylbTaT OT TaKOi JesATeIbHOCTU
(mefictBus). BO3HHKAET JIOTHYHBIA BOMPOC: YTO HEOOXOTHUMO
CUUTATh 3CTETHUECKUM pe3yibraroM? Benp npexncrasieHue o
KpacoTe NOCTaTOYHO CYOBEKTHBHO M HE BCEIAA PE3ylbTaT OT
IOJIy4aeMOM KOCMETOJIOIMYEeCKON YCIYyrH COOTBETCTBYET Tpe-
OoBanusiM kimeHTa. COIIACHO TMOJIOKEHUAM [ paskIaHCKOro
KOJleKca YKpauHbl, OTBETCTBEHHOCTb 32 IPE0CTABICHUE yCIyT
MOYKHO HECTH TOJIbKO IIPH HAJIMYUH BUHBI KOCMETOJIOTa U B 9TON
CHUTYallMH HEMOHATHO, KAKMM 00pa3oM HE0OXOMMO yCTaHOBUTh
IPUYMHHO-CJIC/ICTBEHHYIO CBSI3b. 3HAYMMBIM JJIsl 00EUX CTOPOH
SIBJISIETCSI BOIIPOC OTBETCTBEHHOCTH 3a MPEAOCTaBICHUE HEd-
(eKTUBHBIX ¥ Manod(pPEeKTHBHBIX KOCMETOJIOTHYECKUX YCIIYT.
OnHaKo ONpeaenuTb YpoBeHb A(Pp(HEKTUBHOCTH TAKUX YCIIyT He-
BO3MOJ)KHO, ITOCKOJIBKY B 3aKOHOZATENIBCTBE JAHHBII BOIIPOC HE
yperyaupoBaH.
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He MCHEC 3HAYMMBIM JJIA 3aKOHOAATCJIA SABJISCTCSI HAJIHYHC
JIMLEH3UU U COOTBETCTBYIOILIEr0 OOpa30BaHMs MOCTABIIMKOB
KOCMETOJIOTHYECKHX YCIyT. B ciiydae mpenocraBieHHs KocMe-
TOJIOTHYECKUX YCIyr 0€3 JHMLEH3UH WM I0CJIe 3aBepIICHUs
cpoka ee neicTusl, 3akoHoznarenbecTBo CHIA mpexycmarpusa-
T I/IMyLL[eCTBeHHy}O H a}IMI/IHI/ICTpaTPIBHy}O OTBETCTBCHHOCTH
[18,25,27]. Hanpumep, B mrare Oraiio (CILIA) 3a 3anstue
KOCMETOJIOTHYECKON JIESTENbHOCTEI0 O3 JIMIEH3UH YCTaHOB-
JICHO Haka3zaHue B BHJC IuTpada: IepBoe NpaBOHApYIICHHE
— 200 nmomtapoB; Bropoe npaBoHapylieHue — 250 101apos;
TpeThe npaBoHapyiieHue — 500 nomtapos [25]. YkpauHckuii 3a-
KkoHozarenb B ¢T. 164 Komekca YkpauHbl 00 8 IMHUHHCTPATUBHBIX
MpaBOHAPYIICHUAX [5] MpemiaracT HaIOKeHHE Tpada oT OIHOM
JI0 IBYX TBICSIY HeoOIaraeMbIX MUHUMYMOB JI0XOZIOB IpakiaH (0T
17 000 o 34 000 rpu.), T.e. oT 65 no 135 nomiapos. 3a HE3aKOH-
HYIO JIeueOHYI0 IeTeNIbHOCTh YKPAnHCKUM 3aKOHOJATENeM TIpe/i-
YCMOTpEHa YToJIOBHAsl OTBETCTBEHHOCTH (CT. 138 YronoBHOro ko-
niekca Ykpausbl) [7]. YronoBHast OTBETCTBEHHOCTD 32 HE3aKOHHYIO
JIe4eOHYIO JIeSITENBHOCTh MPEIYCMOTPEHA U 3aKOHOJATEILCTBOM
CIIA [16], Kananst [22], EBponelickux ctpan [23,31].

BoiBoabl. [IpoBeneHHbIH aHATU3 MEXIYHAPOJAHOTO OIbITA
[IPABOBOTO PErYIMPOBAHUSA KOCMETOJOTUYECKUX YCIYr CBH-
ﬂeTeJ’leTByCT, YTO B IOJAABJIAKOIICM 60J'lbIJ_II/lHCTBe CTpaH €CTb
CIeIHalTbHOe 3aKOHOIATEIbCTBO, PEryIUpYIOIIee PHIHOK KOC-
MeTI/I‘[eCKOﬁ HpO}IyKLU/lPl U JCATCIIBHOCTh KOCMETOJIOTHYCCKHX
3aBefeHuil. OOs3aTebHBIM TPEOOBaHMEM K JIMLAM, IIPEIOo-
CTaBJIAOIIUM KOCMETOJIOTHYCCKHE yCHyFI/I, SABJIACTCA HAJIM4YHC
CIIEIUAILHOTO 00pa30BaHUs M JIMIEH3UM HA KOHKPETHBIN BUJ
KOCMETOJIOTHYECKHX YCIIyT. 3a HapyIIeHHe 3aKOHOIATeIbCTBA O
HPEIOCTABICHUH KOCMETOJIOTHYECKUX YCIIYT MPEAyCMOTPEHBI
KOHKPETHbIC CAHKIIUH.

C 1elibIo yCOBEPIICHCTBOBAHMS 3aKOHO/IATENILCTBA YKPANHBI,
PEryIHpyIOLIero KOCMETOIOMHYECKYI0 HHIYCTPHIO, CICAYET: a)
pa3paboTaTh CrienuaabHOE 3aKOHONATENILCTBO, HANpPaBICHHOE
Ha PEeryJIMpOBaHUE PBIHKA KOCMETOJIOTHUECKHUX YCIIyT; 0) mpu-
HSTh TOCYIAPCTBEHHYIO IIPOrPaMMy, ONPEACISIONIYI0 TpeboBa-
HHSI K IPOU3BOJICTBY, MAPKUPOBKE, PACIIPEACICHUIO H ITPOIaKe
KOCMETHKH; B) YTBEPAUTD SIHHBIC FOCYIapCTBEHHBIE 00pa3oBa-
TECJIbHBIC CTaHAAPTHI ITOATOTOBKU KaJApPOB JIsI KOCMETOJIOTHYEC-
CKOif cepsl; I') yCTAaHOBUTD YETKUE TPeOOBAaHMS U CTaHAAPTHI,
rapaHTHPYIOIHe 6e30MaCHOCTh MPEAOCTABICHHUS KOCMETOIOTH-
YECKUX YCIIyT U CIIOCOOCTBYIOIINE MUHUMHU3ALUN HETaTUBHBIX
HOCIIS/ICTBUH ISl 370POBbS; 1) MPELYyCMOTPETh KOHKPETHBIS
CaHKILHUHK 32 HapyIICHHE 3aKOHOJATEIbCTBA O MPEIOCTABICHUH
KOCMETOJIOTUYECKUX YCIIyr. BBelneHue BbILIEyKa3aHHBIX MeEp
obecrieduT 0E30MacHOCTh IPEAOCTABICHUS KOCMETOJIOTHYe-
CKHUX YCIIyT u OyieT cnocoOCTBOBaTh MHHMUMHU3AIMU HEraTHUB-
HBIX ITOCJIEICTBUM.
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SUMMARY

COSMETOLOGICAL SERVICES: COMPARATIVE AND
LEGAL ANALYSIS

!Chekhovska I., 2Michurin Ie., 3Samsin 1., “Izbash E.,
SDundych L.

!University of the State Fiscal Service of Ukraine, Irpin;
2V. Karazin Kharkiv National University,; Khmelnytsky Univer-
sity of Management and Law named after Leonid Yuzkov, *Odes-
sa State University of Internal Affairs, *Odessa State University
of Internal Affairs, Kherson Faculty. Ukraine

The purpose of the article is a comprehensive analysis and
study of the main tendencies of legal regulation of the sphere for
providing cosmetological services in various foreign countries,
the identification of positive experience of legal regulation of
this sphere and formation of propositions for improving Ukrai-
nian legislation. In the course of the study, the authors have used
theoretical (analysis, generalization, systematization) and em-
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pirical (observation, review, classification) methods.

Conducted analysis of international experience of legal regu-
lation of cosmetological services indicates that the vast majority
of countries have special legislation regulating the market for
cosmetic products and the activities of cosmetological institu-
tions. Mandatory requirement for persons providing cosmeto-
logical services is the availability of special education and the
license for a specific type of cosmetological services. Specific
sanctions are provided for violation of the legislation on the
provision of cosmetological services. In order to improve the
legislation of Ukraine regulating the field of cosmetological
services, it is necessary: to develop special legislation aimed at
regulating the market of cosmetological services; to adopt the
State Program, which should determine the requirements for the
production, labeling, distribution and sale of cosmetics; to ap-
prove uniform state educational standards for training personnel
for the cosmetological sphere; to establish clear requirements
and standards that will guarantee the safety of the provision of
cosmetological services and facilitate in minimization of nega-
tive consequences for public health; to provide specific sanc-
tions for violation of the law on the provision of cosmetological
services. The introduction of these measures should ensure the
safety of the provision of cosmetological services and facilitate
the minimization of negative consequences for public health.

Keywords: cosmetician, beautycian, cosmetological service,
esthetic service, cosmetic products, license.

PE3IOME

KOCMETOJIOI'HYECKHUE YCJIYI'U: CPABHUTEJIb-
HO-ITPABOBOI AHAJIA3

"Jexopckast U.B., *Muuypun E.A., 3Camcun U.JL.,
‘U3z6am E.C., STynauu JI.B.

'Vuusepcumem 20cy0apcmeennou uckaibholl cysxcovl Yxpa-
unvl, *Xapokosckuii nayuonanvuwiii ynusepcumem um. B.H.
Kapasuna, *Xmenvnuykuil ynueepcumem ynpaeienus u npasa
um. JI. FO3vko06a; *Odecckuil 2ocyoapcmeennvili YHugepcumen
srympennux oen; *00ecckuil 20Cy0apCmeeHHblll YHUSEPCUMen
sHympennux oen, Xepconckuii ¢haxynomem, Yepauna

Lenbro uccenBoanus SIBUJICS aHAIM3 OCHOBHBIX TEHIAECHIIMI
IPABOBOTO PEryIMPOBaHUSI CEpPbI IPEIOCTABICHHS KOCMETOIOT U~
YCCKUX yC.]'lyF B pa3J'lI/I'-lHl>IX 3apy6e>|<1—u>lx CT'paHaX, BBISIBJICHUC 110~
JIOXKUTEIIBHOTO OINBITA B IPABOBOM PETYJIMPOBAHUN U pa3paboTKa
PEKOMEH/IAlMii IO COBEPIICHCTBOBAHUIO YKPAWHCKOTO 3aKOHO/Ia-
TeNbCTBA. B X071e MCCIem0BaH sl UCTIONB30BAINCH TCOPETUICCKIE
(anasnm3, 06001IeHIE, 0000IICHIE, CHCTEMATH3AIIHS) U SMITUPHYC-
ckue (HabmonaeHune, 0030p, KIacCH(UKAIINS) METO/IBI.

[IpoBeneHHbIl aHAIM3 MEXIYHApOAHOIO OIIBITA IPABOBOIO
perﬂI/lpOBaHI/Iﬂ KOCMCETOJIOTUYCCKUX yCHyF CBI/IJleTeJ'IbCTByeT,
YTO B MOJABJISIONIEM OOJBINUHCTBE CTPAH €CTh CICIHATBLHOE
3aKOHOJATENILCTBO, PETYIUPYIOIIEE PBIHOK KOCMETHYECKON
l'[pOZ[yKLII/II/I U ACATCIBHOCTH KOCMETOJOTMYCCKUX 3aBe}1€Hl/lﬁ.
O0s13aTeIbHBIM TPEOOBAHUEM K JIMIAM, MPEIOCTABIISIOIINAM
KOCMETOJIOTHYCCKUEC yCJ'[yFI/l, SIBJISICTCS HAJIMYHE CIICIUAJIBHOI'O
06p330BaHl/Iﬂ W JIMIICH3UHU Ha KOHerTHbIﬁ BHUJ KOCMETOJIOTHYEe-
CKHX yCJIyT. 3a HapylIeHHE 3aKOHOAATENbCTBA O MPEAOCTaBIIe-
HUU KOCMCETOJIOTHYCCKUX yC.]'lyF l'lpe):lyCMOTpeHbI KOHerTHbIe
cankuuu. C 1EJbI0 YCOBEPLICHCTBOBAHMS 3aKOHOIATEIbCTBA
VKpauHbl, Perynupyomero chepy KOCMETOJOTHYECKHX YCIyT
cienyer: paspaborarh CHELHMalbHOE 3aKOHOIATEeNbCTBO, Ha-
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HPaBJICHHOE Ha PEryJIMpOBaHHE PhIHKA KOCMETOJIOTHYESCKUX YCITYT;
HPUHATH TOCYIAPCTBEHHYIO MPOTPaMMy OIPEAEISIONIyI0 Tpebo-
BaHHs K TPOM3BOJICTBY, MAPKUPOBKE, PACHIPEICIICHUIO U MPOIAKE
KOCMETHKH; YTBEPIHUTh CANHBIC TOCYIapCTBCHHBIC 00pa30BaTeiib-
HBIC CTaHJAPThl ITOATOTOBKH KAJIPOB [UIS KOCMETOJIOTHYECKON
cepbl; YCTAaHOBUTh YETKUE TPEOOBAHMS M CTAHAAPTHI, KOTOPHIC
Oy/IyT rapaHTUpPOBaTh OE30IIACHOCTD MPEAOCTABICHHUST KOCMETOJIO-
THYCCKUX yC.]'lyF H CHOCOGCTBOB&T]} MHUHHUMU3ALUN HETraTUBHBIX
MOCJIC/ACTBHN ISl OOLIECTBEHHOTO 3/I0POBBS; MPELYyCMOTPETh
KOHKPETHbIC CAHKIIMK 3a HapYIICHHE 3aKOHOIATEIBCTBA O Mpe-
JIOCTABJICHUH KOCMETOJIOTHYECKUX YCIyr. BBeneHne aTux mep
JIOJDKHO 00€CIIeuuTh OE30IacHOCTh NPEJOCTABICHHSI KOCMETO-
JIOTUYCCKHUX yCJ'IyF u CHOCOGCTBOBaTb MUHUMMH3ALIUU HEraTuB-
HBIX TIOCJIC/ACTBHI ISl OOLIIECTBEHHOTO 3/10POBBSL.
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M3BUPATEJBHOE JIEUCTBHUE JIMIIOCOMAJIbHOI'O KOMILJIEKCA
BUTAMUHA C U BUATAMMHA E HA HOPMAJIBHBIE U OITYXOJIEBBIE KJIETKH

Canukunze T.B., lllexkuaanze J.P., Enykunze M.I., MauaBapuanu M.I., Kunuanu Huna B., UxuxkBumsuau U. 1.

Tounucckuii 2ocyoapcmeennviti MeOuyuHcKuil yuusepcumem, Mucmumym meouyunckol ouomexnonrocuu um. B. baxymaweunu,
Tounucckuii cocyoapcmeennviii yrugepcumem um. M. [ocasaxuweunu, I pysus

B Tedenue mocienHux 15 jeT BHUMaHHE YYEHBIX IPHBIIE-
KalOT HaTypaJibHbIe AHTHOKCHIAHTHBIC COCIMHEHUs OKa3bIBa-
OIIHE 3AlUTHOE, O3[0POBHUTEIBHOE BO3ICHCTBHE HA JKUBOWM
opranmsm [1,2,4,7,8,10,13]. HecmoTpsi Ha BBICOKYyIO 3(ddek-
THBHOCTh aHTHOKCHIAHTHBIX COCIMHEHHIA, MX HU3Kas KOHICH-
Tpais, ciabas paCTBOPUMOCTH B BOJE, IUIOXast abcopOims u
OBICTPBIN METa0OIN3M HE CIOCOOHBI 00ECIEYHTh MPOSBICHUS
CHCTEMHBIX TepareBTHIecKux pdexToB B opranmime [20]. C
[EJbI0 PEIIeHUsI 3TON MPOOIEMBI U CO3MaHHsT HOBBIX d(dex-
THUBHBIX (PapPMAKOJIOTHIECKUX MPENapaTtoB UCIIONB3YIOTCS pa3-
JIMYHBIE TyTH CTA0MIN3AINH aHTHOKCHIAHTHBIX COEIUNHEHHH C
MOMOIIBIO 0OOJIOUKH IUKIOAEKCTPUHA [3], MPOCTHIX IMYIIbCHIA
¥ HaHovacTull [25] wiu munocom [21].
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C 1enbI0 OI[CHKH BO3MOXKHOCTH TIPUMEHEHUS JTUITOCOM IS
CTaOMIM3alUH PA3TMYHBIX aHTHOKCHUAAHTHBIX COCJAMHCHHIA,
HaMM HCCIIEIOBAHO BJIMSHHE JHIOCOM Ha 3((HEKTHBHOCTH
H3BECTHBIX AHTHOKCHJAHTOB - THUAPOGHIBHOTO BHTAMHUHA
C n nmunodunsHOro BUTaMuHA E, B MOJENBHBEIX CHCTEMax
HOPMaJIbHBIX dMUTeNHanbHbIX KiIeTok MDCK 1 omyxoneBsIx
kietok Jurkat (defixkemust TpaHC(OPMUPOBAHHEIX JUM(OIH-
TOB).

Marepuan u MeToabl. VccienoBaHus MpOBOAMIN Ha Yelio-
BEUYECKHX JielikeMusi-TpancGopMupoBaHHbIX T KiIeTKaxX (KISTKH
Jurkat) (DSMZ-Deutshe Sammulung von Mikroorganismen und
Zellkulturen, Germania) m MDCK xnerkax (Lugar Laboratory,
Thilisi, Georgia).



GEORGIAN MEDICAL NEWS
No 11 (296) 2019

Jurkat xnetku pasmHOXkanuch B OmoaxtuBHOU cpene PMRI
1640 (GIBSO), nHaKTUBHPOBaHHOW IMOPHOHAIBHOI TeNsTUbei
CBIBOPOTKO# (Sigma), coneprkamieit L-rmoramus (4mM), nenu-
utaH (100 en/mi) u crpentomutiis (100em/Min) mpu Temmnepa-
Type 37°C Bo BnaxkHoi cpesie, conepixameit 5% CO,.

Knerku MDCK pasmuoxkanucs mpu remneparype 37°C ¢ 5%
CO,, B cpene Eagle DMEM (Mediatech, Herndon, VA), pas-
GaBiieHHON 5% 3MOpuoHanbHOU Tensubeil ceiBopoTkoil (FBS)
¢ nenutuinaoM (100 ex/min) u ctperrromutimaoM (100 en/min).

DKCHepUMEHTHI TPOBOAMINCH NpH KoHLeHTpauu 0,3 — 0,6 x
10°keTox B 1 MiI cpejibl.

C uenbi0 MOAEIHPOBAHMS OKHCIHMTENIBHOIO CTpecca Iepe-
xuch Bogopoaa (H,0,) (Sigma) nobaesisiin B HHKYOAlMOHHYO
cpeny kierok Jurkat B mo3e 25 uM u 50 uM [1,2], a xierok
MDCK B m03e 400 uM u 800 uM [17] (OKHCIUTEIBHBIN CTpece
HHM3KOM M BBICOKOH MHTEHCHBHOCTH) M MHKYyOMpOBalId B Teue-
Hue 24 yacoB. KoHTposbHas rpynna Obula IpeacTaBlIeHa MH-
takTHbIMH KIIeTkamu Jurkat u MDCK. B cpeny nnky6armn kie-
Tok nobasisuin Butamutbl C u E B no3e 20 i, a taxoke DPPC
u DPPA nuniocomsl, coneprxariue BMmTamMmudbl C 1 E u 6e3 Hux.
[ponudepaTBHYI0 aKTHBHOCTH KJIETOK ONPEACISUIN C MOMO-
o MTT Tecra.

JIunocombl HpenapupoBaik IIyTeM HHTEHCHBHOTO CMELIH-
Baunusg DPPC u DPPA nununos (3 mr) ¢ 20 mn Butamunos C
u E 1 2 M1 qUCTUIIMPOBAHHON BOJBI B POTOPHOM HCIIApUTEIIC
npu temneparype 50°C [19]; comycTst 2 MUHYTBI 1TOCIIE HHTEH-
CHBHOTO CMEIINBAHHS IOJyYald OJHOPOAHYIO JIMIIOCOMHYIO
CYCIICH3HIO.

Onpeoenenue nponughepamusnoi akmuernocmu kiemox (MTT
mecm). Cycriensuto kietok (2x10° kinetok/min) mocne nHKyOa-
UM B Pa3jIMYHBIX YCIOBHAX LeHTpudyruposamu npu 1500 G
B TeueHue 5 MuHyT. PactBop 3-(4,5-mumerunruazon-2)-2,5-
mudennn terparonunymbpomus (MTT) (Sigma) moGapisiim K
ocaxeHHbIM KieTkaM (30 wi k 100 i cycnensun); 2,5mMr MMT
pactBopsutn B 300 i 6ydepa (140 mM NaCl, SmM HEPES,
pH 7.4) n unkyOuposanu B Teuenune 4 yacos npu 37°C B cpeze,
coznepxamieit 5% CO,. Tlocne nHKyGanuu 0Caj ok OCTOPOKHO
no6asisut K pactBopy 100 pr aumerun cyiabdoxcuaa (DMSO).
[pouenTHOE CoAepIKaHUE aKTHBHBIX MPOIH(EPUPYIONIUX KIle-
TOK PacCUUTHIBAIH 110 (hopMyIIe:

K = AOI‘IMT KOHTPOJIb

rae K — kospduuuent nponudepaunu, A~ — HHTCHCUB-
HOCTb CIIEKTPO(OTOMETPUYECKOH abCOpOLUH HCCIIeLyeMoro
oOpasma npu JyIuHe BOIHBL 570 HM, Al(om'ponb — UHTCHCUBHOCTh
abcopOIMK KOHTPOJIBHOTO pacTBopa. COOTBETCTBEHHO, ITOKa3a-
tenb K, = 1 - K o3BosisieT paccuuTars NPOUEHTHOE COAEPIKAHUE
KJIETOK C HU3KOH HponuQepaTrBHON aKTUBHOCTBIO (aronTos-
HBIC KJICTKH).

CraTucTU4yecKuil aHaJIu3 MPOBOAMIM C UCIIOIb30BAaHUEM I1a-
keta SPSS Bepcus 11.0. CrarucTudeckyto J0CTOBEPHOCTb pas3-
HHIBI MEXKy MOKa3aTessIMA OLCHUBAJIM MOCPEACTBOM KpHTE-
pust t CTbrofieHTa, JOCTOBEPHBIM CUUTAIN ypoBeHb P<0.05.

PesyabTarsl 1 ux o6cy:xnenne. Ha durypax 1, 2 npencras-
JIeHBI MToKa3zaresu xusnecrnocoonocru Jurkat ¥ MDCK kietok,
MHKYOMPOBaHHBIX B TeueHue 24 yacos ¢ ButamuHamu C, E n
xomriekcoM ButaMuHOB (C + E) B munocomax DPPC u DPPA u
0e3 Hux. V3 pe3ynsTaTtoB UCCIIENOBAHUS CIEAYET, YTO BUTAMH-
Hbl C 1 E oka3pIBaroT crabblii TOKCH4ecKuit 3QGEKT Ha HHTAKT-
Hble kieTku Jurkat, 4TO TMPOSIBISIIOCH CHHXKEHHEM JKH3HECIIO-
COOHOCTH ATUX KJIETOK Ha 12% u 14%, COOTBETCTBEHHO, OJHAKO
KHM3HECTIOCOOHOCTh MHTAKTHBIX KieTok MDCK cymecTBeHHO
He u3Mensi. Kommeke ButamuHoB (C + E) He Bnusin Ha sKu3-
HECIOCOOHOCTh HHTAKTHBIX KieTok Jurkat 1 MDCK.
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‘E I * . * e I
908
3
g 0,6
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" 0,4
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0
control C vitamin E vitamin C+E vitamin
M Jurkat M Jurkat+DPPC Jurkat+DPPA

Puc. 1. I[Tokazamenu scusnecnocobnocmu knemox Jurkat, unxy-
oupyemoix ¢ sumamunom C, E u komnnexcom eumamunos C+E,
¢ aunocomamu DPPC u DPPA u 6e3 nux

* - cmamucmuuecku 00CMOBePHbI IpPhexm UmMmamunos,
P<0.05; **- cmamucmuuecku 0ocmogepuwviil d¢hhexm aunocom,
P<0.05

JIunocomsr DPPC 1 DPPA camu 110 cebe He BAMSUIH Ha KH3-
HEeCIoCcoOHOCTh, MHTAKTHBIX KieTok Jurkat 1 MDCK; B kom-
ieKce ¢ BuraMmuHamu Junocombl DPPC He usMensuu ciaboro
TOKCHYECKOro feiicTBus ButamuHa E, onxaxo Ha 8% ycuinBanu
Tokcudeckuii apdexr Buramuna C Ha MHTaKTHBIE KiteTku Jurkat,
oxnaxo junocoma DPPA anurunuposana Tokcndeckuii apdexr
ButaMuHOB E Ha unraktHbie Kiaetku Jurkat. JIumocomer DPPC u
DPPA B xommiekce ButaMuHoB (C+E) He Biusuin Ha *KHU3HECHO-
coOHOCTh HHTAKTHBIX KiteTok Jurkat; Jlunocomer DPPC u DPPA
B KoMIutekce ¢ ButamuaoM C u E, a taxoke uramunamu (C + E)
HE BJIMSUIM Ha XU3HECIIOCOOHOCTh MHTAKTHBIX KiieTok MDCK.

1,4
1,2
- 1
c
S 08
< o6
=3
3 0,4
n 0,2
X 0
-0,2 cantrol  Cvitamin E vitamin C+E
vitamin

-0,4

B MDCK ™ MDCK+DPPC MDCK+DPPA

Puc. 2. Ioxazamenu ocusnecnocoonocmu xknemox MDCK,
unxyoupyemuix ¢ sumamunom C, E u xomniexcom eumamunos
C+E (¢ aunocomamu DPPC u DPPA u 6e3 nux)

Ha puc. 3 npezacraBieHbl TOKa3aTeNu KU3HECIIOCOOHOCTH
xierok Jurkat 1 MDCK, nHkyOupOBaHHBIX B TeueHue 24 yacoB
B yCIIOBUAX OKUCIMTENLHOTO cTpecca nuskoi (H,0, - 25 uM n
400 uM, cooTBETCTBEHHO) M BbICOKOH uuTeHcHBHOCTH (H,O
50 uM u 800 pM, COOTBETCTBEHHO) B MPHUCYTCTBUS JIUIIOCOM
DPPC u DPPA u 6e3 Hux.

W3 pe3ynbraToB HCCIENOBAHUS CIEIYET, YTO JKHU3HECIOCOo0-
HOCTh KieTok Jurkat, HHKyOMPOBaHHBIX B YCJIOBHSIX OKHCIIH-
TEJIBHOTO cTpecca HU3KOM MHTEHCUBHOCTH, cHU3MIach Ha 30%,
a MpU BBICOKOH MHTEHCHBHOCTHU - Ha 75% B CpaBHEHUU C KOH-
TpoJbHBIM ypoBHeM. JKusnecrnoco6HocTs kietok MDCK, un-
KyOMpPOBAaHHBIX B YCJIOBUSX OKHCIIUTENBHOTO CTPECCA HU3KOM
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MHTEHCHUBHOCTH, CHU3MJIACh HA 25%, a BBHICOKONH MHTEHCHUBHO-
cTH - Ha 59% B CpaBHEHHHU C KOHTPOJILHBIM ypoBHeM. JIunoco-
Mbl DPPA u DPPC cymiecTBeHHO He BIUsIM Ha 3TH d(PdeKTh

(puc. 3A, B).
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8 0,8 * * *
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g * * *
o I I I
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MDCK MDCK+DPPC MDCK+DPPA
u control m H202 400
B

Puc. 3. Ilokazamenu acusnecnocoonocmu xkiemox Jurkat u
MDCK, unxybupyemvlx 6 yciogusx ciabo2o u uHmMeHCUBHO20
oxucaumenvrozo cmpecca 6 npucymcmeuu aunocon DPPC u
DPPA u 6e3 Hux

* - cmamucmuyuecku 00CmogepHblll (P GeKm OKUCTUMETbHO-
2o cmpecca, P<0.05

Ha puc. 4, 5 npeacraBineHs! HoKa3aTeIr KU3HECTIOCOOHOCTH
kierok Jurkat u MDCK, nHKyOMpOBaHHBIX B YCIOBUSIX HU3KOH
unrencusrocTd (H,0, - 25 uM u 400 uM, COOTBETCTBEHHO) U
BbICOKOH mHTeHcHBHOCTH (H,O, - 50 pM 1 800 uM, cootset-
CTBEHHO) OKHCIIHTEIIFHOTO CTPECcca B MPHCYTCTBUH BUTAMHIHOB
C, E, xommiekca BurtamuHoB (C + E) B mumocomax DPPC u
DPPA u 6e3 Hux.

U3 puc. 4 cnenyer, uto ButamMuH C CHIXKAET KHU3HECIIOCO0-
HOCTH KieTok Jurkat, MHKyOMPOBAaHHEIX B YCIIOBHSIX OKHCIIH-
TEJIHOTO cTecca HU3KOH (Ha 8%) M BBICOKOH MHTEHCHBHOCTH
(Ha 5%); BuTamMuH C He H3MEHSIET KU3HECIIOCOOHOCTH KIETOK
MDCK, MHKyOHPOBaHHBIX B YCIOBUSIX OKHCIUTEIHFHOTO CTPEC-
ca. Buramun E ymensman xun3necrnocoOoHocTh KiteTok Jurkat
HMHKYOMPOBAHHBIX B YCIIOBUSIX OKHCIHTEIILHOTO CTPECcca HU3KOH
Y BBICOKOW MHTEHCUBHOCTH Ha 10%, HO CTaTHYEeCKH JJOCTOBEP-
HO HEe M3MEHsUI )Xu3HecnocobHocTs Kiretok MDCK, nnky6upo-
BaHHBIX B YCIIOBHSX OKHCIIUTEIEHOTO CTpecca HU3KOH U BBICO-
KOIf ”HTCHCUBHOCTH.

JIunocoma DPPC He n3menstia Tokcnaeckui 23(p(heKT BUTaMu-
Ha E, onnako ycnnmBana Toxcnuecknii addexr suramuns C (Ha
5%), a mumocoma DPPA anurmnmpoBana TokcHueckuit 3hpext
C u E BuramunoB Ha kietku Jurkat; munocomsr DPPC u DPPA
He mMusH dpdexra BuramueB C n E na xetkn MDCK, nn-
KyOHMPOBAaHHBIX B YCIIOBUSIX OKHCIIUTEILHOTO CTpecca HU3KOH H
BBICOKOIT mHTeHCHBHOCTH. KoMmOunarms Buramuuos (C + E) mo-
BBIIIANA )KN3HECOCOOHOCTD KieTok Jurkat, HHKyOMpOBaHHBIX B
YCIIOBHSX OKHCIUTEIBHOTO CTpecca HU3KOH M BHICOKON MHTEH-
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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cuBHoctH, Ha 10% u 8%, coorBercTBeHHo. JIunmocomsr DPPC
ycunuBaid, a junocoMbl DPPA cHmkanum npoTekTopHbIi d¢-
¢exr komrurexca BuramuHoB (C + E) addexr na kierku Jurkat
(purypa 4). Kom6bunanus BuramunoB (C+E) moBblmana sxus3-
HecrocobHocTh KieTok MDCK, HHKYOUpOBaHHBIX B yCIIOBHSIX
OKHCJIUTEJIBHOTO CTPecca HU3KOM M BBICOKOW MHTEHCHBHOCTH,
Ha 17% u 10%, coorBercTBeHHO. JIunocombr DPPC He n3zmensi-
1, a sunocoMbl DPPA cHmkanu nporekTopHsiil 3 dexT koM-
riekca BuramMuHoB (C+E) na ketkn MDCK, nHKYOHpOBaHHBIX
B YCJIOBHSX OKHUCIIMTENIBHOIO CTPECcCa HU3KOH MHTEHCHBHOCTH,
Ha 7% u He MeHsuM 3¢ddekra komiekca ButamuHoB (C+E) Ha
kietkn MDCK, HHKYOMpPOBaHHBIX B YCIOBHSX OKHCIUTEIEHOTO
cTpecca BBICOKOI HHTEHCHBHOCTH (pHC. 5).
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Puc. 4. Hokazamenu dcusnecnocobnocmu kiemox Jurkat u
MDCK, unxybupyemuix 6 yciogusx OKUCTUMENIbHO20 cmpecca,
¢ eumamunom C, E u komnnexcom (E+C) 6 npucymemeuu nuno-
com DPPC u DPPA u 6e3 nux, P<0.05

* - cmamucmuyecku 00CMOGepHblll ddexkm SUMamMunos,
P<0.05; **- cmamucmuuecku docmosephwiil 3pghexm aunocom,
P<0.05

buonornyeckue sdpexrsr BuramunoB C u E onpenenstorcs
UX aHTHOKCUJIAaHTHBIMU cBoWcTBamMu. Buramun C (ackopOuHo-
Bask KUCJIOTA) ABJISETCS JJOHOPOM IEKTPOHOB JUIS PAAia BAXKHBIX
(epMEeHTOB U, TAKUM 00pa30M, UIpaeT 3HAYUMYIO POJIb BO MHO-
rux OMOXMMHYECKHX IPOLECCax, BIUSCT Ha IKCIPECCUIO MHO-
I'MX TEHOB, YYacCTBYIOIIMX B PEryJISILIUA POCTA OIYXOJIH, IHEP-
rerudeckoro oomena [18]. Butamun C B apMaKkoIoruueckux
KOHIEHTPALUSX in Vivo TEHEPUPYeT acKOpOaTHBIA pajuKan u
nepekuck Bojopoaa (H,0,) BO BHEKIETOUHYIO KUIKOCTS [5,6],
nocieaHuit 1udGyHAUpPYET B OKPY)KafOIIHe KICTKU M MPOSB-
JISIET CEJIEKTUBHYIO LUTOTOKCUYHOCTb - YOUBAeT OITyXOJICBbIC
kietku [5]. Liutorokcnueckuit adexr Buramuua C 3aBUCUT OT
€ro KOHIIEHTPALMHU U BPEMEHH 3KCIIO3HIMHU [6], a TaxKe aKTHBHO-
CTH COOCTBEHHOIT aHTHOKCHIAHTHON CHCTEMBI KJI1eTOK. CelleKTHB-
HBIIl IUTOTOKCHYECKHIT 3 ekt ackopOaTa Ha OITyX0JIeBbIe KICTKH
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00yCIIOBIEH 0COOEHHO BBICOKOH UyBCTBUTEIIBHOCTBIO TTOCIIEIHHUX
K OKHMCIIMTEJIbHOMY CTPECCY BBHY HU3KOH aKTMBHOCTH BHYTpPH-
KJICTOYHOM aHTHOKCUIaHTHOM cuCTeMsl [22,23].
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Puc. 5. Ioxazamenu acuznecnocoonocmu rkiemox MDCK
¢ sumamunom C, E u xomnaexcom (E+C), unkybuposannvix 6
VCI0BUAX OKUCTUMENbHO20 CMpeccd, 8 NPUCYMCMEUU TUNOCOM
DPPC u DPPA u 6e3 nux

* - cmamucmudecku 00CMOGepHbIll dPhexm Sumamunos,
P<0.05; **- cmamucmuuecku 00cmogepwiil 3¢hpexm aunocom,
P<0.05

Buramun E (a-Toxodepoi) - :KUpOpacTBOPUMBIH aHTHOKCH-
JIaHT, KOTOPBIN (YHKIMOHUPYET B JIMIIUIHOM Cpelie U yCTpaHseT
MEPEKUCHBIE paJuKalibl KUCJI0poAa U JIMIIUI0B. Ero anTtuoxcu-
JAHTHBIC CBO¥CTBa UIparoT 3HAYUMYIO pOJIb B aHTUOKCUAAHT-
HOI1 3aIUTe KJIETOUHBIX MeMOpaH. B To ke Bpems B pe3ynbrare
AHTUOKCHUJIAHTHOM aKTUBHOCTH BUTaMuHa E BO3MOXHO 00pa3o-
BaHME TOKO(PEPOKCHIBHBIX CBOOOIHBIX PaIUKaoB [9], KoTOpbIe
YCHUJIMBAIOT IIPOLIECChl CBOOOTHOPAANKAIBHOIO OKUCIICHUS [24]
U CHIDKATDh KHU3HECIIOCOOHOCTH KieTOK. TokodepuibHbIe paiu-
KaJIbl 00paTUMO PEreHepUpyIOT B TOKO(GEPOII MIPU yIaCTHH BH-
TaMuH C, SIBISIOIIETOCs JOHOPOM 3JIEKTPOHOB [12, 26]. Takum
obpasom, ButaMut C CriocoOCTBYET YCHICHUIO aHTHOKCHIAHT-
HOH akTUBHOCTH BuTamuHa E.

PesynbTarbl MCCIeIOBaHHS MOKa3ajid, YTO JKM3HECIOCO0-
HocTh KieTok Jurkat, oOmanaromumx ciaboi aHTHOKCUIAHTHOM
CHUCTEMOMH, CHIDKaeTcs npu Bo3aeiicteuu ButamuHoB C u E, 00-
JIaaloMnX CIabbiM NPOOKCHIAHTHBIM d(P(PEKTOM, OJHAKO CH-
Heprudeckoe JedcrtBue 3tux ButamuHOB (C+E) anurmmupyer
9TOT cnabblit Tokcuyeckuit 3¢ dekt. MurakTHbie Kitetkn MDCK,
00J1a1a10111€ BBICOKO aKTHBHOM aHTHOKCHIAHTHON CHCTEMOM,
OKa3aJIMCb HEYYBCTBUTCJIBHBIMU 110 OTHOLICHUIO K C.]'Ia6bIM
npookcHABHTHBIM dddexram ButamunoB C u E. DT nanHble
HOJTBEPIKIAIOTCS BHICOKOH 4yBCTBHUTEIBHOCTHIO KiieTok Jurkat
K INEPEKUCHU BOAOPOJa B CpPaBHEHUU C HOPMAJIbHBIMH SITUTEIIN-
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anbHeIMU KileTkaMu MDCK, kinerku MDCK nysxpatotcst B 15
pa3 Oosiee BBICOKMX 103aX MEPOKCHA BOJOPOAA B CPaBHEHUH
¢ xierkamu Jurkat [ CHMIKEHHMS KU3HECTIOCOOHOCTH Ha 25-
30%. CootBeTcTBeHHO, TokcHueckue dddexTsr ButamMuuoB C
u E 1o ornensHOCTH ycunMBanu MOJABIAIOILEEe BO3/EHCTBHE
OKHCITUTEJIHOTO CTPecca Ha JKH3HECIIOCOOHOCTh OIYXOJIEBBIX
kietok Jurkat, OHaKo He BIHMSIIM HAa HOPMAJIBHO PO (epupy-
romue kietku MDCK.

CuHepreTHyeckuii aHTHOKCHIAaHTHBIN Y dexT BuTamuHoB (C
+ E) B yCIIOBUSAX CHIIBHON SHIOT'€HHOM CHCTEMbl aHTHOKCHJIAHT-
Hoit 3amuTh! kiietok MDCK pe3ko yBenuduBaeT xKu3HeCoco0-
HOCTB 3THX KJICTOK B YCJIOBHUSIX OKHUCJIUTEIBHOIO CTpecca pas-
JIMYHOW MHTEHCHBHOCTH, B TO BpeMsI Kak B cirydae KineTok Jurkat
BBU/Y HU3KOH aKTUBHOCTH 3HIOT€HHOM aHTMOKCHIAHTHOU CH-
CTEMbI 3TOT CHHEpPreTHYeCKuit a3 dext MeHee 3 heKkTHBEH.

Dddexr Buramuuos C, E u (C+E), B kommiekce ¢ DPPC u
DPPA nunocomamu Ha kierku Jurcat 1 MDCK oGycnoBnen
pacTBOPEHUEM WM WHTETpalMeil ATHX JIMIOCOM ¢ TUapodoO-
HBIMH YYaCTKaMH KJIETOYHOM MeMOpaHBI, a 3aTeM BBICBOOOIK Ie-
HUEM BUTAMUHOB U3 JIMIIOCOM.

Jlunmocomsr  1,2-nansMuTtonin-¢pocharuaHON  KHUCIOTHI
(DPPA) n nunansmurtonindocharuamixonuna (DPPC) ume-
I0T CXOJHYIO CTPYKTYPHYIO OpraHu3aluio - o0a TUIa JIMIU-
JIOB CO3/1al0T CTaHJAPTHBIE BYXCIOHHBIE JIUIIOCOMBI C CHIIb-
HBIM THAPO(OOHBIM B3aUMOJICHCTBHEM MEXIY JIMIUIAHBIMU
XBOCTHKaMU, BOJOPOIHBIMU-JIEKTPOCTATUUECKUMU CBA3SIMU
U rHAPOGUIBHBIMU JIMIUAHBIMY rooBKaMu. OHAKO MEXIY
HUMH CYLIECTBKIOT 3HAYUTEJIbHbIC PA3IUYMs: JIMIIOCOMBI
DPPC wuMeroT MynbTHIAMENSPHYIO CTPYKTYpy, TOrAa Kak
sunocomsl DPPA xapakrepusyercss MOHOMEISIPHOH CTPYKTY-
poii; moBepxHOCTHBIN 3apsn aunocom DPPA B BonHoOM cpe-
ne orpuuarenabhbiii (-P-COO"), B To BpeMs Kak XOJUHOBBIH
ocrarok jaunuaHoi rosoBku DPPC coxmepxut kak orpuua-
tenbHBIX (-P-COOY), Tak u monoxurenpHsle (N*) 10MEHbI
[13,16,17].

COOTBETCTBEHHO, MONOKUTEIbHBIE (N) TOMEHBI JTUIOCOM
DPPC nerxo B3auMoJeHCTBYIOT C OTPULIATEIBHO 3apsKEHHbI-
MU (Z-TIOBEpXHOCTHBIN IMOTEHI[MAN) KJICTOUYHBIMH MeMOpa-
Hamu. [IpuHMMas BO BHHMaHHE, YTO MOBEPXHOCTHBIN 3apsiz
MeMOoaHbl OIyX0JeBbIX KieTok Jurkat oTHocuTenbHO Oolee
OTpHULATEJICH B CPAaBHEHUU C 3apsJOM IIOBEPXHOCTU MeMOpaH
HOPMAaJIbHBIX dMUTENHANBbHBIX KiIeTok MDCK, sicHo, 4To K-
nocombl DPPC nerko B3aumoneiictsyror ¢ Jurkat xietkamu,
gyem ¢ MDCK. J[lelictBurenbno, DPPC-nunocomsl ysenu-
YUBaJIM aKTUBHOCTh KoMIuiekca ButamMuHoB (C+E) Ha kier-
ku Jurkat, HHKyOUpOBaHHbBIC B YCJIOBHUSIX OKHCIHTEIBHOTO
cTpecca, OJJHAKO HE BIHUIM Ha 3()(EKTUBHOCTH ITOTO KOM-
wiekca B kiaetkax MDCK, mHKyOMpOBaHHBIX HpPH pa3iiny-
HBIX PEXHMMax OKUCIMTENbHOro cTpecca. Jlunocomsr DPPC
HE MCHSUIH CJa00ro TOKCHYCCKOro ACHCTBHS TUApOohOOHOTO
ButamuHa E, KOTOpbIi crIOCOOEH caMOCTOsTEIbHO AUDYHIH-
poBaTh B MeMOpaHy, HO CIIOCOOCTBOBAJIM MPOHUKHOBEHHUIO B
KIeTKH JunopuibHoro ButaMuuB C M, TeM CaMbIM, yCHIIH-
BaJIM €ro TOKCHYeCKHit 23 peKT Ha nHTaKTHBIe KieTku Jurkat,
Toraa kak gunocomsl DPPA, B cuity ¢cBO€HO OTpULIITENIBHO-
ro 3apsja, NPensTCTBOBAIN IPOHUKHOBEHHIO BUTaMHHa E B
MeMOpaHbl MHTAaKTHBIX KieTok Jurkat u Takum oOpa3om aHu-
THJINPOBAJIU €r0 TOKCHYECKOE JICHCTBUE.

OrpunarensHblil 3apsa aunocom DPPA cnocoberByeT oc-
Na0JIeHUI0 TOKCHYECKHX 3((PeKkTOB BUTAMHUHOB Ha KIETKH:
DPPA nunocoMbl aHUTHIMPOBAIM TOKCHUECKUH 3 (deKT BU-
tamuHOB C 1 E Ha UHTaKTHBIC M HHKYOHUPOBAHHBIC B YCIIOBU-
SIX OKHUCIIUTENILHOTO cTpecca kieTku Jurkat, HO He oka3biBaIa
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BO3/eiCTBHS Ha NX Y()(PEKTUBHOCTH 110 OTHOILICHHUIO K KJIETKaM
MDCK. B 1o xe Bpems MDCK cHuxana aHTHOKCHIAHTHBIH
sddexr BuramunHoro komruiekca (C+E) Ha MHKyOUpyemble B
YCIIOBHSIX OKHMCIUTENbHOro crpecca kietku Jurkat u MDCK;
HEOOXOIMMO OTMETHTb, YTO OTpulaTenbHbli dhdexkr DPPA
JIUTIOCOMBI OCOOCHHO CHIJIBHO TIPOSBISICS Ha KieTkax Jurkat.
BelenpuBeieHHbIe  JaHHBIE CleIyeT OOBSICHUTh HAJIUYUEM
0COOCHHO BBICOKOTO OTPHUILATEIHLHOIO 3apsijia Ha MOBEPXHOCTH
MeMOpaH kieTok Jurkat U BBICOKO# aKTHBHOCTBIO 3HIOTCHHOM
(epMEeHTHOI aHTHOKCHUIAHTHO# cuctembl kiieTok MDCK.

Ha ocHoBaHMH pe3ysIbTaTOB MCCIIEIOBAHMS CIIEIYET 3aKIIO-
YUTb, YTO UCCIICIOBAHHBIC JINIIOCOMBI CIIOCOOHBI MOYJINPOBATh
ekt C 1 E BUTAMHHOB Ha HOpMAJbHBIC U OIyXOJICBBIC
KJICTKH. DTH JaHHbIE MOXKHO HCIIOJIb30BaTh MIPU HCCIIEOBAHUH
BO3MOXKHOM CEJEKTBHON PpEryssiiui aKTUBHOCTH Pa3JIMYHBIX
ruipoGoOHBIX U THAPO(UIBHBIX AaHTHOKCHIAHTOB HAa HOPMallb-
HBIC U OITyXOJIEBbIC KIIETKH, YTO 0COOCHHO BaJKHO IPH CO3JaHUH
AQHTHOIYXOJICBBIX MpernaparoB U dPPEKTUBHBIX PaJHONPOTEK-
TOPOB, 00ECIIEUMBAIONIMX 3ALIUTY 30POBBIX TKaHEH OT pajua-
[IMOHHOTO TTOPAYKEHHSI BO BPEMSI paJOTePAITHH.
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SUMMARY

IMPACT OF LIPOSOMAL VITAMIN C AND VITAMIN E
COMPLAX ON NORMAL AND TUMOR CELLS

Sanikidze T., Shekiladze E., Enukidze M., Machavariani M.,
Kipiani Nina V., Chkhikvishvili 1.

Tbilisi State Medical University, V. Bakhutashvili Institute of
Medical Biotechnology; I. Javakhishvili Thilisi State University,
Georgia

In order to assess the possibility of using liposomes to sta-
bilize various antioxidant compounds, we investigated the ef-
fect of liposomes (1,2-palmitoyl-phosphatidic acid (DPPA) and
dipalmitoylphosphatidylcholine (DPPC)) on the effectiveness
of antioxidants, hydrophilic vitamin C and lipophilic vitamin
E, in model systems of normal epithelial MDCK cells and tu-
mor Jurkat T cells. The effect of vitamins C, E and (C + E) in
combination with DPPC and DPPA liposomes on Jurkat and
MDCK cells depends on the dissolution or integration of these
liposomes with hydrophobic sections of the cellular membrane,
as well as the subsequent release of vitamins from liposomes.
Based on the results of the study, it can be concluded that the
studied liposomes can modulate the effects of C and E vitamins
on normal and tumor cells. These data can be used to study the
possible selective regulation of the activity of various hydro-
phobic and hydrophilic antioxidants on normal and tumor cells,
which is especially important for creating antitumor drugs, as
well as effective radioprotectors that protect healthy tissues from
radiation damage during radiotherapy.

Key words: liposomes, Vitamins C and E, normal and tumor
cells.

PE3IOME

W3BUPATEJIbHOE JEHCTBHUE JIMIIOCOMAJIBHO-
'O KOMIIJIEKCA BUTAMHUHA C U BUTAMUHA E HA
HOPMAJIbHBIE U OITYXOJIEBBIE KJIETKH

Canukuaze T.B., llleknnanze J.P., Enykunze M.,
Mavasapuanu M.I., Kunmanun Huna B., Uxuxkpumsuim U1,

Tounucckuii 2ocyoapcmeenuvlil MeOUYUHCKULL YHUSepcumen,
Hucmumym meouyuncxoti buomexronozuu um. B. baxymaweu-
au; Tounuccku 2ocyoapcmeennulii yHusepcumem um. M. /lrca-
saxuwsunu, I pysus

Llens mccrmenoBaHUsT — OIEHKA BO3MOXKHOCTH TIPUMEHCHUS
JTUIIOCOM JIJIS CTaOMITM3aINH Pa3INIHBIX aHTHOKCUIAHTHBIX CO-
€IMHCHUI.

HWccnenoBano BimsHue mumocoM 1,2-mamemuromi-¢pocda-
tuaHoU KucaoThl (DPPA) n nunmansmuTomnpocaTuamIxonnHa
(DPPC) Ha > peKTHBHOCTh aHTHOKCHIIAHTOB THAPODUIEHOTO
ButamuHa C U MUMoQGuIbHOTO BUTAaMUHA E, B MOIENBHBIX CH-
cTeMaxX HOPMaJbHBIX SMUTETHANBHBIX KieTok MDCK 1 omyxo-
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neBbIx kinetok Jurkat. Dddexr Buramuuos C, E u (C+E), B kom-
mwiekce ¢ DPPC u DPPA nunocomamu Ha kietku Jurcat u MDCK
00yCJIOBJICH PaCTBOPEHHEM WJIM MHTErpaLHeil 3THX JIUIIOCOM C
ruipoOoOHBIMU yHaCTKaMH KJIETOUHOI MeMOpaHBbI, a TAKKe 110-
CJICIIYIOIIUM BBICBOOOYKICHUEM BUTAMHHOB 13 jinnocoM. Ha oc-
HOBAaHHH PE3YJbTATOB MCCICIOBAHUS CIIEIYeT 3aKJIIOYUTh, YTO
FICCJICIOBAHHbIE JINTIOCOMBI CIIOCOOHBI MOYIHPOBATH 3)(PEKTHI
C u E BuUTaMHUHOB Ha HOpMaJIbHbIE U OIyXOJIEBbIE KJICTKH. DTH
JTAHHBIE MOYKHO HCIIOJb30BaTh IPH HCCIICIOBAHUM BO3MOXKHOM
CEJICKTBHOM PEryJIsliy akTUBHOCTH Pa3IMYHBIX IHIPOPOOHBIX
¥ TUAPOQHITEHBIX aHTHOKCHIAHTOB Ha HOPMAJIbHbIE M OITyXOJIe-
BbIC KJIETKH, YTO OCOOCHHO Ba)KHO IIPU CO3JaHUM aHTHOITYXO-
JIEBBIX IIPETaparoB, a Takke dPPEeKTHBHBIX PaJHONPOTEKTOPOB,
o0ecreurBaoIINX 3alUTY 30POBBIX TKAHEH OT paaHalliOHHO-
IO TIOPaYKEHHSI BO BPEMsI paJOTEPAITHH.
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