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OCOBJIMBOCTI IIEPCUCTEHIIII BIPYCIB POJIMHU
HERPESVIRIDAE Y XBOPUX HA HEAJIKOTI'OJIBHY KUPOBY
XBOPOBY IIEYIHKU, SAKI 3A3HAJIN 111 ®PAKTOPIB
YOPHOBWJIbCBHKOI ABAPII

MeTa gocnigeHHA — BU3HAYMTV 0COONMBOCTI nepcucTeHLii BipyciB, o Hanexarb Jo poauHu Herpesviridae, y xBo-
pUX Ha HeasKoroNbHY XUpPOBY XBOPOOY NeviHKK, sKi 3a3Hanu Aii dakTopis YopHoOMALCHKOT aBapii.
Marepian i meToau. [lo 0CHOBHOT rpynu BKIOYEHO 45 XBOPKX YOJI0BIYOT CTaTi 3 HEANIKOTOIbHOI0 XXMUPOBOO XBOPO6OO
neyiHKK, AKi NocTpaxaanyu BHacnifok YopHobunbCbKoi KatacTpodu, 3 L03aMU 30BHILIHLOTO ONPOMiHEHHA Y fiana3oHi
10-580 m38. [lo rpynu HO30/10MYHOTO NOPiBHAHHSA BifibpaHo 20 XBOPMX YO/IOBiIYOT CTaTi 3 J03aMW ONPOMiHEHHS B
MeXax NpUpoAHOro paaialinHoro oHy Ta pernamMeHToBaHMX 403 MeJUYHOro ONpoMiHeHHs. BMicT B cupoBatui KpoBi
aHTuTIN Ko Bipycie npocToro repnecy 1/2 tunis (anti-HSV-1/2 IgG), untomeranosipycy (anti-CMV IgG) ta Bipycy Enw-
TeliHa-bapp (anti-EBV IgG) Bu3Hayanu imyHoepMeHTHUM METOAOM BiANOBIAHO [0 iHCTPYKLiT BUpOOHMKaA.
Pesynbratu. [JocnimKkeHHs aHTuTiN knacy IgG, AKi xapakTepu3yoTb CTaH NEPCUCTEHLT, NOKA3aNo, WO Y KOA4Hi 3 rpyn
He 6y10 XBOpMX 6€3 03HaK YpaXKeHHs repnecsipycHoto iHdeKLie. BuaBneHi TeHaEHUiT WoA0 NiABULWEHHS PiBHIB aH-
TUTIN Jo BipyciB npocToro repnecy 1/2 tunis, uuTomeranosipycy Ta Bipycy EnwTeiiHa- bapp y cepono3utneHux npo-
6ax KpoBi XxBOpUX, AKi 3a3Hanu Aii dakTopie YopHOOMNLCLKOT aBapii, NOPiIBHAHO 3 XBOPUMM TPYMU HO30J0TIYHOTO
NOpiBHAHHA. B 0CHOBHi rpyni He 6yn0 BigMiHHOCTEN MiX nigrpynamu xsopux Ha cteatorenato3 (Cl) i Heankoronb-
Hui cteatorenatut (HACT) 3a piBHamu anti-HSV-1/2 IgG i anti-CMV IgG, Togi sik B rpyni nopiBHAHHA y xBopux Ha CI
piBeHb anti-HSV-1/2 IgG Ha 60,5 % (p < 0,05) 6yB BUWwMM Hix y xBopux Ha HACT, a anti-CMV IgG - Ha 88,2 %. Mpu
ubomy y xeopux Ha HACI ocHoBHOi rpynu piseHb anti-CMV IgG Ha 79,6 % (p = 0,02) nepeBuLLyBaB aHaNOriYHNUIA pPiBEHb
y xBopux Ha HACI rpynu nopiBHsAHHA. B ycix rpynax Haiibinbw YacTo BU3Havanacs MikcT-iHdekuis Bipycamm npocTo-
ro reprnecy 1/2 Tunie i UMTOMEranoBipycoM 3 HasiBHICTIO NPAMOro KOpensuiiiHoro 3B'a3Ky Mix piBHamM anti-HSV-1/2
IgG i anti-CMV IgG. Mapkepu MOHO-LMTOMEranoBipycHoi iHdeKLii peecTpyBanuca Buknio4uHo y xsopux Ha HACT sk B
OCHOBHi# rpyni, TaK i B rpyni NOPiBHAHHS.
BMCHOBOK. 3a HasiBHOCTi MPOTUBiPYCHUX aHTUTIN Knacy IgG XBOpUM Ha HEaNKorobHY XMPOBY XBOPOOY NeyiHKK He-
3aNeXHo Bif papialuiiHOro BNAWBY B aHaMHe3i NpuTaMaHHa BMCOKA ypaXeHicTb Bipycamu poauHu Herpesviridae:
npoctoro repnecy 1/2 Tunis, yutomeranii Ta Enwreitna-bapp. B rpyni xBopux, siki 3a3Hanu Bnausy daktopis YopHo-
OunbCbKOT aBapii, BifHOCHO MOKa3HMKiB rpynu NOPiBHAHHSA PEECTPYBaNMUCA Ginbla YacTKa CEPONO3UTUBHUX Pe3yb-
TaTiB i GiNbW BUCOKI cepefHi 3HAYEHHS TUTPIB AOCAIMKYBAHUX aHTUTIN. Y GiNbWOCTI XBOPUX 3apeecTpoBaHa MiKCT-
iHdeKUis Bipycamu npocToro reprnecy 1/2 TuniB i yutomeranii 3 icHyBaHHAM MPSMOro KOpensuinHoro 3B'A3Ky Mix
piBHAMYK anti-HSV-1/2 IgG Ta anti-CMV IgG.
KniouoBi cnoBa: HeankoronbHa XuWposa XxBopoba neyiHku, repnecBipycHa iHdekuis, noctpaxaani BHacnigok YopHo-
6unbcbKkoi aBapii.

Mpo6nemu padiayiiiHoi meduyuru ma padiobionozii. 2014. Bun. 19. C. 361-370.

PsJ Hocau Onena BacuiiBHa, e-mail: nosach@i.com.ua

361 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

A. A. Chumak, O. V. Nosacht, L. M. Ovsyannikova, S. M. Alekhina, O. Ya. Pleskach, E. O. Sarkisova,
0. V. Gasanova, T. O. Shyiko, L. P. Tyupa

State Institution “National Research Center for Radiation Medicine of the National Academy of Medical
Sciences of Ukraine”, Melnykov str., 53, Kyiv, 04050, Ukraine

Peculiarities of viruses Herpesviridae family persistence in patients with non-
alcoholic fatty liver disease who had been exposed to the factors of Chornobyl
NPP accident

Objective - to define the features of viruses persistence belonging to the Herpesviridae family in patients with non-
alcoholic fatty liver disease (NAFLD) who had been exposed to the factors of Chornobyl NPP accident.
Material and methods. The main group included 45 male NAFLD patients sufferers of Chornobyl NPP accident with
absorbed doses of external irradiation in the range of 10-580 mSv. The group of nosology comparison consisted of 20
male NAFLD patients with the doses of irradiation within the limits of natural radiation background and regulated
doses of medical irradiation. Antibodies to the viruses of herpes simplex 1/2 types (anti-HSV-1/2 IgG), cyto-
megalovirus (anti-CMV IgG) and Epstein-Barr virus (anti-EBV IgG) were determined by ELISA according to instructions
of manufacturer.
Results. There were no patients in both groups without IgG antibodies characterizing persistence of some
Herpesviridae representative. Tendencies to the increase of antibodie levels to the viruses of herpes simplex,
cytomegaly and Epstein-Barrin the seropositive patients, who had been exposed to the factors of Chornobyl NPP acci-
dent relative to the patients of group of nosology comparison were found. There were no differences between the sub-
groups of patients with steatohepatosis (SH) and nonalcoholic steatohepatitis (NASH) in the main group by anti-
HSV-1/2 IgG and anti-CMV IgG levels while in the group of comparison SH patients had 60.5 % higher level of anti-
HSV-1/2 IgG (p <0.05) than NASH patients and anti-CMV IgG — 88.2 % respectively. Besides for NASH patients of main
group anti-CMV IgG level exceeded 79.6 % (p = 0,02) analogical level for NASH patients in the group of comparison.
The mixt infection by the viruses of 1/2 types herpes simplex and cytomegaly was most often determined in all groups
with the direct correlation between the levels of anti-HSV-1/2 IgG and anti-CMV IgG. The markers of cytomegalovirus
monoinfection were registered only in NASH patients both in main group and in the group of comparison.
Conclusion. According to the presence of class IgG antiviral antibodies, NAFLD patients regardless of radiation influ-
ence in anamnesis have high prevalence of Herpesviridae family viral infection: herpes simplex 1/2 types, cytome-
galovirus and Epstein-Barr virus. In the group of patients who had been exposed to the factors of Chornobyl NPP acci-
dent greater part of seropositive results and higher mean values of the probed antibodies titres were registered than
in the groups of comparison. The mixt infection by the viruses of herpes simplex 1/2 types and cytomegaly was reg-
istered in most patients with existence of direct correlation between the levels of anti-HSV-1/2 IgG and anti-CMV IgG.
Key words: nonalcoholic fatty liver disease, herpes viral infection, Chornobyl NPP accident sufferers.
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BCTVYII
TpuBani criocTepekeHHsT 3a CTAaHOM 3A0POB’ST 0cCi0, sIKi
3a3Hau 1ii akTopiB YopHOOUIBCHKOI aBapii, CBiT4aTh
Npo XPOHIYHUI mepedir COMaTMYHUX 3aXBOPIOBaHb 3i
CIIOTYYHOTKAHMHHOIO TpaHC(OpMAalli€el0 opraHiB i Cy-
JIWUH Ta PO3BUTKOM (PYHKIIOHAIBHOI HEAOCTATHOCTI.
Oco0IUBICTIO ATOMOTIYHUX MPOLECIB y 1Ii€l KaTeropii
XBOPUX € iX MOJIIOPraHHICTh HA TJIi pi3HOMAaHITHUX MeTa-
0OMIYHMX 3MiH (Y T. 4. META0OIITHOTO CUHAPOMY), iIMyH-
HOI IUCYHKIIiI Ta eHI0TOKCUKO3Y [1].

ITpoTsiroM OCTaHHBOTO JCCATUPIUYS TPUBAE HAKOIIH-
YeHHS JaHMX MO0 IMATOTeHETMYHUX MEXaHi3MiB (op-
MYBaHHSI HEaJKOTOJIbHOI XXMPOBOI XBOPOOU MEUiHKU

INTRODUCTION
The prolonged follow-up of the health state of
Chornobyl NPP accident sufferers testify to chronic
time-course of somatic diseases with connective tis-
sue transformation of organs and vessels and devel-
opment of functional insufficiency. The peculiarity
of pathological processes at this category of patients
is their polyorganity against a background of various
metabolic changes (including metabolic syndrome),
immune disfunction and endotoxicosis [1].

The lately accumulation of information lasts in
relation to the pathogenetic mechanisms of nonal-
coholic fatty liver disease (NAFLD) development
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(HAZKXIT) Ta ii mporpecyBaHHs Bi cteatorenarosy (CI')
1o HeankoroiabHoro crearorernaruty (HACT) Ta ¢idbpo3sy
nevinku [2]. [Ipote morenep YMHHHUKU, IO CITPUSIOTH
MOCTYIOBOMY IIOIIMOJIEHHIO YpaxKeHHsSI ITeUiHKM, Ta
He3’sscoBaHUMU. OIHUM i3 TMEePCIEeKTUBHUX HaIpsMiB
IOCTiIKeHb € BU3HAYEHHS 3HAYEHHS 3alaJIbHOTO IIPO-
1ecy HU3bKUX rpanauiii B mepediry HAXKXIT [3].

Ha choromHi okpecieHi ABa HampsMU PO3BUTKY 3a-
najbHOTO Tpolecy Ta (pidpo3y B MeyiHli SKi 3a1exaThb
Bifg piBHA mii eriomoriynmx daxkropiB: 1) 3amambHUR
mpoliec B MeyviHMi iHilifioBaHU i (paKTopaMu, 1110 BILIN-
BalOTh 0e3MmocepeHbO Ha MEeYiHKOBI TKAHWHU Ta BUK-
JIMKAIOTh iX MOILUKOMAXKEHHS; 2) XpOHiYHE 3amajeHHs B
MeYiHIi BUHWKAE Ha TJIi pi3HOMaHITHUX iMyHomedi-
LIUTHUX CTaHIB BHACIIAOK 3alyCKy 3alaJibHOTO Ipolie-
cy dakTopaMu, 110 TMPOAYKYIOTbCSI B OCEPEIKY XpoO-
HiuHOI iH(pexuii y BigmaneHomy opradi [4]. Ho me-
peJliKy YMHHMKIB, 11O MOXYTh BUKJIMKATH ITOLIKOI-
JK€HHs MeYiHK1 000Ma LIMMU LIJIsIXaMu, HaJlexXaThb Tep-
necBipycHi iHdexkii (I'BI), ocHOBHOIO 0COOJUBICTIO
SIKUX € CXUJIBHICTD 10 MepcucTeHii [ 5, 6]. Tomy okpec-
JIeHHsI MoxkJiuBoro BkJiaay I'BI B maToreHeTU4YHi Me-
XaHi3Mu i kJiHiuHui nepedir HAXKXII € BaxiuBum
JJIST yIOCKOHAJIEHHS 3aXOJiB IIO0A0 3amobiraHHs il
MIPOTPeCyBaHHIO.

META JOCIIJIZKEHHA

Metow nmocaigkeHHs Oya0 BM3HAYUTU OCOOJIMBOCTI
NepCUCTEeHIil BipyciB, 110 HajdexaTb OO0 POJAMHU
Herpesviridae, y xBopux Ha HAXKXII, gaxi 3a3Hanm mii
daxropiB YopHOOMIBLCHKOI aBapii.

MATEPIAJI Il METOIM

OcHOBHY Tpyny ckiaian 45 ocid 4oyoBivoi cTaTi, XBO-
pux Ha HAXXIT (MKX-10 K76.0), axi 3a3Hanu gii
30BHIIIIHBOTO ONMpoMiHeHHs y 1986—1987 pokax Tmif
yac JikBigauii HachaiakiB YopHOOMIBCHKOI KaTacTpo-
¢n (miammazon mo3 10—580 m3B): 14 xBopux Ha CI'
BikoM (56,7 £ 2,7) poky, miarpyna I, i 31 xBopuii Ha
HACT Bikom (54,5 £ 1,1) poky, miarpymna II. {o rpynu
HO30JIOTIYHOTO MOPiBHAHHS BifiopaHo 20 XBOpUX YO-
JIOBiYOI1 cTaTi, 3 103aMU OMPOMiIHEHHSI B MeXax MpU-
poIHOTO pafianiitHoro ¢oHy Ta perlaMeHTOBaHUX 103
MeAuYHOro ornpoMiHeHHs: 8 xBopux Ha CI' Bikom
(54,1 £ 2,5) poky, migrpyna 111, i 12 xBopux Ha HACTI
BikoM (46,2 = 4,0) poky, minrpyna IV. Cepen ko-
MOPOIZHUX HO30JIOTiii B 000X TIpyrax peecTpyBaluCs
XBOPOOM CeplEeBO-CYIUHHOI Ta OPOHXOJIET€HEBOI CUC-
TeM, OpraHiB TpaBJeHHS Ta CYOWHHI 3aXBOPIOBaHHS
TOJIOBHOT'O MO3KY.

and its progress from steatohepatosis (SH) to non-
alcoholic steatohepatitis (NASH) and liver fibrosis
[2]. However to this day factors which promote
gradual deepening of liver lesions, and the exact
mechanisms of realization their influence remain
unclear. One of perspective directions of researches
is determination of value of low gradations inflam-
matory process in the course of NAFLD [3].

Two directions of development of inflammatory
process and fibrosis in liver which depend on the
influence level of etiologic factors are outlined for
today: 1) an inflammatory process in a liver is ini-
tiated by factors which influence directly on
hepatic tissue and cause its damage; 2) chronic
inflammation in a liver arises up against the back-
ground of various immunodeficient states as a
result of start of inflammatory process by factors
which are producted in the nidus of chronic infec-
tion in a remote organ [4]. To the list of factors
which can cause the damage of liver by both these
ways, belong herpes viral infections (HVI) which
the basic feature is propensity to persistency |3, 6].
Therefore a delineation of possible input of HVI in
pathogenetic mechanisms and clinical course of
NAFLD is important for the improvement of
measures on prevention of its progress.

OBJECTIVE

The objective of the study was to define the pecu-
liarities of persistency of viruses which belong to
the Herpesviridae family for NAFLD patients,
Chornobyl NPP accident sufferers.

MATERIALS AND METHODS

The main group was composed by 45 male
NAFLD patients (ICD-10 K76.0), who have been
exposed to external irradiation in 1986—1987
during clean-up works of the Chornobyl catastro-
phe (doses range 10—580 mSv): 14 patients with
SH, mean age (56.7 = 2.7) years, subgroup I, and
31 patient with NASH, mean age (54.5 = 1.1)
years, subgroup II. To the group of nosology com-
parison 20 male NAFLD patients were selected,
with the doses of irradiation within the limits of
natural radiation background and regulated doses
of medical irradiation: 8 patients with SH, mean
age (54.1 £ 2.5) years, subroup III, and 12 patients
with NASH, mean age (46.2 * 4.0) years, sub-
group IV. As comorbide nosologies cardiovascular,
bronchopulmonary and digestive systems patholo-
gies and cerebrovascular diseases were registered.
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KpurtepisiMu BKJTIOUEHHSI MAli€EHTIB Y AOCHTIIKEHHS
oynu HasgBHicTh CI' a60 HACI' B aHaMHe3i, BUSIBIIEHHS
CTPYKTYPHUX 3MiH MEYiHKU IPU iHCTPYMEHTAJbHUX 10-
CJIIIKEHHSIX, a TAaKOX IMiIBUIIEHHS PiBHSA ajaHiHAMiHO-
tpaHchepasu (KD 2.6.1.2) abo acriapraraMiHoTpaHChe-
pasu (K® 2.6.1.1) npu OGioxiMiuHOMY HOCIiIKEHHI
KpoBi. Jlo KpuTepiiB BUKJIIOUEHHSI BiTHECEHO BiK XBOPUX
noHan 70 pokiB, HasIBHICTh aJIKOTOJbHOI XBOpPOOU
MEeYiHKM, XPOHIYHMUX BipyCHMX ab0 ayTOIMYHHMX rera-
TUTIB, HUPO3Y MEYiHKMU (AiarHOCTUKA SIKUX MPOBOAMIIA-
Cs1'y BIAMOBIIHOCTI 10 IOJIOXEHb KJIIHIYHUX IPOTOKOJIiB
HaJaHHS MEIWYHOI JOMIOMOT XBOPUM Ha OCHOBHI TracT-
POCHTEPOJIOTIYHI 3aXBOPIOBAHHS, 3aTBEP/KEHUX Haka-
3oM MO3 VYkpainu Bim 13.06.2005 No 271), oHKO-
JIOTIYHOI IaTOJIOril UM CTaHy Iic/s XiMioTeparii.

Ilepcucreniiito BipyciB ponunu Herpesviridae Bu3Ha-
yajay 3a piBHEM BMICTy B KpoBi aHTUTiN kiacy IgG nmo
BipyciB mpoctoro repmecy 1/2 tumiB (anti-HSV-1/2
IgG), nmuromeranosipycy (anti-CMYV IgG), no smepHoro
(anti-EBV NA IgG) Ta 10 paHHBOTO aHTUTEHY BipycCy
Enwmreitna-bapp (anti-EBV EA 1gG) iMmyHobepMeHT-
HUM METOAOM 3 BUKOPUCTAHHSIM BiTYM3HSIHUX TiarHOC-
THIHUX HabopiB ¢ipm “Diaproph.Med” Ta “Vitrotest.
PS “Ramintek” Ltd”.

CraTucTUYHY OOpOOKY pe3yJIbTaTiB 3AiMCHIOBAIA 3a
JOTIOMOTOI0 cTaTucTuaHOoro makery SPSS (v.16.0 for
Windows). [IpoBoamim necKpUIITUBHUI aHaJi3 KOXHOIL
BUOIpKM 3 po3paxyHKOM cepeaHboro 3HayeHHs (M) Ta
CTaHIapTHOI MOXWOKM (m). 115t TOPiBHSUTLHOTO aHai3y
JIBOX He3aJeXHUX BMOIpOK BUKOpHUCTOBYBaiM U-TecT
Manna-¥YitHi (Mann-Whitney U-test), Tect %2 3a
ITipconom (Pearson Chi-Square) Ta Tounnii Tect Pirre-
pa (Fisher’s Exact Test), nexinbkox Bubipok — H-tecT 3a
metoaoM Kpyckana ta Yomrica (Kruskal Wallis H-test).
XapakTep 3B’SI3Ky MiX 3MiHHUMM BU3HAYaBCS IISIXOM
po3paxyHKy KoedillieHTy Kopensiii CripMeHa.

PE3VYJIBTATU TA OBI'OBOPEHHS

Hocnimxenas antuTin knacy IgG, 9xi xapakTepus3yioTh
CTaH MEePCUCTEHIIi1, TT0Ka3aJio, 110 Y 3KOJHIi 3 TPyIl He
Oyno xBopux 0e3 o3Hak ypaxeHHs I['BI. HasaBHicTh
anti-HSV-1/2 IgG peectpyBanacst y 39 3 43 obcTeskeHUX
(90,7 % xBopux) ocHOBHOI Ipynu Ta'y 17 3 20 ob6cTexe-
Hux (85,0 %) rpynu nopiBHsHHS, anti-CMV IgG —
BimnosigHo y 39 342 (92,8 %) i 15319 (78,9 %), anti-
EBV NA IgG — BinnosigHo y 18 323 (78,3 %) i 103 11
(90,9 %), anti-EBV EA 1gG — BigmosinHo y 15 3 22
(68,2 %) 163 11 (54,5 %). Xoua yacTKa CEpOIIO3UTUB-
HUX XBOpMUX Oyyia OifblIOI B OCHOBHIill TpyIli, MpoTe
BiAMiHHOCTI HE JOCSTaJu BipOTiIHUX 3HAYEHb 3a XKOJI-
HMM 3 JOCHiAKyBaHUX MapKepiB.

The criteria of including patients in research
were presence of SH or NASH in anamnesis,
finding of structural changes in liver at instrumen-
tal researches and also increase of level of serum
alanine aminotransferase (KF 2.6.1.2) or aspar-
tate aminotransferase i (KF 2.6.1.1). The criteria
of exclusion were age over 70 years, presence of
alcoholic disease of liver, chronic viral or autoim-
mune hepatitis, liver cirrhosis (diagnosed in
accordance with positions of Clinical Protocols of
Medical Aid for Patients With Basic Gastroente-
rology Diseases, approved by the order of Ministry
of Public Health of Ukraine from 13.06.2005 #
271), oncologic pathology or state, after a
chemotherapy.

Viruses persistency of Herpesviridae family was
determined by the level of class IgG antibodies in
blood serum to the viruses of herpes simplex 1/2
types (anti-HSV-1/2 1gG), cytomegalovirus
(anti-CMV IgG ), to nuclear (anti-EBV NA 1gG )
and early antigens of Epstein-Barr virus (anti-
EBV EA IgG) using commertial diagnostic kits
“Diaproph.Med “ and “Vitrotest. PS “Ramintek”
Ltd” (both Ukraine).

Statistical analysis and data processing was
carried out by application software SPSS (v.16.0
for Windows). The descriptive analysis of every
selection was conducted with the calculation of
mean value (M) and standard error (m). For the
comparative analysis of two independent selec-
tions Mann-Whitney U test, Pearson Chi-squa-
re test and Fisher’s Exact test, for several selec-
tions — Kruskal Wallis H-test were used. Charac-
ter of connection between variables was deter-
mined by the calculation of Spirmen coefficient
of correlation.

RESULTS AND DISCUSSION

Assay of class IgG antibodies peculiar for the state of
persistency, revealed no patients without signs of HVI
in any group. The anti-HSV-1/2 IgG was registered
in 39 from 43 examined (90.7 %) patients of main
group and in 17 from 20 (85.0 %) persons in group of
comparison, anti-CMV IgG — accordingly in 39
from 42 (92.8 %) and 15 from 19 (78.9 %), anti-EBV
NA IgG — accordingly in 18 from 23 (78.3 %) and 10
from 11 (90.9 %), anti-EBV EA IgG — accordingly in
15 from 22 (68.2 %) and 6 from 11 (54.5 %).
Although fraction of seropositive patients was greater
in the main group differences, however did not reach
reliable values for none of the probed markers.
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Ta6bauusa 1

PiBHi aHTUTIN po BipyciB npocTtoro repnecy 1/2 Tunis, uutomeranosipycy Ta Bipycy EnwreitHa-bapp y npo6ax

KPOBi CEPONO3UTUBHUX XBOPUX
Table 1

Levels of antibodies to the viruses of herpes simplex 1/2 types, cytomegalovirus and to the Epstein-Barr virus

in the blood samples of seropositive patients

I'pyna oGcTexeHHs Anti-HSV-1/2 IgG Anti-CMV IgG

Anti-EBV NA IgG Anti-EBV EA IgG

Patients n Mz=m, ym.on./RVU

n M=m, ym. oa./RVU

n M+m,ym.oa./RVU  n M=m, ym. oa./RVU

OcHoBHa rpyna / main group

Xsopi Ha HAXXTT, 3 Hux: 39 9,617 + 0,687 39 8,246 + 0,670 18 10,374 £ 3,398 15 7,617 + 2,206
NAFLD patients, including:
XBOpI Ha cTeatorenaros (I) 1 10,171 £ 1,188 10 8,507 £ 1,284 8 11,486 + 4,745 5 3,789 £ 1,214
steatohepatosis patients (1) P =0,048
XBOpi Ha cTeatorenatuT (Il) 28 9,399 + (0,844 29 8,156 + 0,798 10 9,426 + 5,112 10 9,531 + 3,131
NASH patients (1)
F'pyna nopisHaHHS / comparison group
Xeopi Ha HAXXTT, 3 Hux: 17 7,617 + 0,843 15 6,770 = 1,094 10 6,341 + 1,460 6 6,212 + 1,172
NAFLD patients, including:
xBopi Ha cteatorenaro3 (lIl) 8 8,980 + 1,382 6 8,944 + 1,818 2 * 2 *
steatohepatosis patients (lll)
xBopi Ha cTeatorenatut (IV) 9 7,014 + 0,987 9 5,562 + 1,263 8 6,975 + 1,763 4 5,504 + 1,646

NASH patients (IV)

lMpumiTka. * — 3HAYEHHs He HABOASATLCS Y 3B'S3KY MO0 KiNbKICTIO 0BCTEXEHMX.
Note. * — data are not presented because of paucity of investigated patients.

B ocHoOBHIi rpyni cepeiHi 3HAaUEHHS PiBHIB aHTUTLI 10
JocnimkyBanux tuniB ['BI Oynu geino BUIIMMM, HiIXK Y
rpyti nopiBHaHHS: anti-HSV-1/2 I1gG — Ha 26,2 %, anti-
CMV IgG — Ha 21,8 %, anti-EBV NA IgG — Ha 63,6 %,
anti-EBV EA IgG — na 22,6 % (ta6ur. 1).

IMinBuienns piBHg anti-HSV-1/2 IgG y xBopux Ha
CI' 3 00TSDKEHUM panialliiHUM aHaMHe30M (ITiarpyrma
IT) 6yno nocroBipum (p < 0,05) BiTHOCHO XBOpUX Ha
HACT IV nigrpymnm B rpyItri HO30JIOTiYHOTO TTOPiBHSIHHS.
TenneHitist 111010 OiIbII BUCOKMX 3HAYEHb MOKA3HUKIB
CEepOMO3MTUBHOCTI TaKOX BigMivanacs il CTOCOBHO PiB-
HiB aHTUTIN A0 Bipycy EmmreitHa—bapp: cepenHe 3Ha-
yeHHs piBHS anti-EBV NA IgG y xBopux Ha HACT min-
rpynu I ocHoBHOI rpynu Ha 35,1 % nepeBullyBajio 3Ha-
yeHHs miarpynu IV B rpyIi HO30J0TiYHOTO MOPiBHSIHHS
ta piBHg anti-EBV EA IgG — na 73,1 %.

Otxe, B 1iJJOMy HassBHI TeHIEHIIil IOAO MiIBUIIIEHHS
PiBHIB aHTUTIJ IO BipycCiB mpocToro reprecy 1/2 TuIliB,
LIUTOMEraJIoBipycy Ta Bipycy EmmreitHa- bapp y ceporio-
3UTUBHUX MpPOOaxX KPOBi XBOPMX, sIKi 3a3HANIM 1il ¢ak-
TopiB YOpHOOMIBCHKOI aBapii, MOPiBHSIHO 3 XBOPUMU
TPYIM HO30JIOTiYHOTO IMOPiBHSIHHS, MPOTE BiAMiHHOCTI
He JocsraloTh BiporifHux 3HadyeHb. lle, MoXJIMBO, MO-
B’s13aHE 3 0OMEXXEHOI0 YMCEIbHICTIO MNALliEHTIB Y rpymnax,
1110 TIoTpeOdye MpoBeASHHS NOAAbIINX HOCTiAXEHbD.

Mean levels of antibodies to the probed types of
HVI in the main group were some higher vs. in
comparison group: anti-HSV-1/2 1gG — 26,2 %,
anti-CMV IgG -21,8 %, anti-EBV NA IgG —
63,6 %, anti-EBV EA IgG — 22,6 % (Table 1).

Anti-HSV-1/2 IgG increase in SH patients with
complicated radiation history (subgroup II) was
significant (p < 0.05) relative to patients with
NASH of IV subgroup in the group of nosological
comparison. The trend towards higher values of
seropositivity was recorded on the level of antibod-
ies to Epstein-Barr virus: mean level of anti-EBV
NA IgG in patients with NASH of subgroup II
main group was 35.1 % higher than the value of
subgroup IV of nosology comparison group as well
as the level of anti-EBV EA IgG — 73.1 %.

Thus in general, trends exist in increased levels
of antibodies to herpes simplex virus type 1/2,
cytomegalovirus and Epstein-Barr virus in
seropositive blood samples of patients who were
exposed to the Chornobyl accident factors, com-
pared to patients of nosological comparison group,
but the differences did not reach plausible values.
This is probably due to the limited number of
patients in the groups that require further research.
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Ta6auuysa 2

Po3nopin xsopux, ypaxeHux repnecsipycHoto iHeKui€elo, 3a HAABHICTIO aHTUTIN A0 BipyciB npocToro repnecy

1/ 2 tunie i yuTomeranoBipycy
Table 2

Distribution of patients infected with herpes virus infection by the presence of antibodies to herpes simplex

virus 1/2 types and cytomegalovirus

I'pyna oGcTexeHHs

KinbkicTb xBopux (0ci6) / number of patients

Patients Anti-HSV-1/2 1gG “+” Anti-HSV-1/2 IgG “+” Anti-HSV-1/2 1gG “-”
Anti-CMV IgG “+” Anti-CMV IgG “-” Anti-CMV IgG “+’

Main group
Xsopi Ha HAXXTT, 3 Hux / NAFLD patients, including: 36 3 3

XBOpi Ha cTearorenaro3 (1) / steatohepatosis patients (1) 10 1 0

xBopi Ha cteatorenatw (I1) / NASH patients (Il) 26 2 3
Comparison group
NAFLD patients, including / Xsopi Ha HAXXI1, 3 Hux: 13 4 2

xBopi Ha cteatorenaro3 (lll) / steatohepatosis patients (Ill) 6 2 0

xBopi Ha cteatorenatut (IV) / NASH patients (V) 7 2 2

3Baxarouu Ha Te, 110 MMiABUIIeHI piBHI anti-HSV-1/2
IgG i anti-CMV IgG peecTpyBanucsg Haivacriiie
(Tabu. 1), 110 BignoBigae giTepaTypHUM AaHUM (CEpOIo-
3UTUBHICTb 0 BipyciB mpocToro repmecy 1-ro ta 2-ro
TUMIB i LUTOMETan0Bipycy ctaHoBUTH 80,9; 9,9 ta 89,2 %,
BinnosigHo [7], caratoun 98, 87 ta 100 %, BignoBigHO, Yy
BIJI-indikoBanux xBopux [8]), Oyja0 MmpoaHaai3oBaHO
PO3MOIiI XBOPUX 32 HASIBHICTIO aHTUTIJI TTPU MOHO- Ta
MiKCT-iH(eKIIisX ux BipyciB (Tabdm. 2).

B ycix rpynax HaiiOibII yacToO BU3HAYAINCS aHTUTIIA
mo I'BI 1, 2-ro Ta 5-ro TumiB (MiKCT-iH(eKILisT BipycCiB
MPOCTOro repIiecy 1/2 TUMIB i IUTOMETaJI0BIpyCy): B OC-
HOBHIl Tpymi y 36 3 39 (92,2 %) I'BI 1/2-ceporio3uTus-
HUX XBOPHUX, B Ipymi rmopiBHaHHSA — y 13 3 17 (76,5 %).
Mapxkepy MOHO-LIMTOMETaJoBipyCcHOI iH(MeKI1Iil peecTpy-
Bajucs BUKIOYHO y xBopux Ha HACT sk B OCHOBHilt
rpymi, Tak i B rpyni IMOpiBHSIHHSI, 1110 TTOTPeOYy€E MOrjauno-
JIEHUX JOCJIIIKEeHb JUISI TTOSICHEHHSI 1IUX pe3y/IbTaTiB.

Y XBOpUX OCHOBHOI TPYITH 3 MiKCT-iH(EKIli€I0 cepeaHi
3HaueHH: piBHIB anti-HSV-1/2 IgG i anti-CMYV IgG 0y-
JIM OLIbLI BUCOKMMM; 30KpeMa, 30ibLIeHHS piBHS anti-
CMV IgG cgarano 31,2 %. (ta6u. 3).

IIpuBeprae yBary Te, 110 B OCHOBHIiil IpyIli He OyJ0
BigMiHHOCTel Mix miarpynamu xsopux Ha CI'i HACT 3a
piBHssMu anti-HSV-1/2 IgG i anti-CMYV IgG, Ttoxmi sk B
rpyIi nopiBHsAHHSA y XxBopux Ha CI piBeHb anti-HSV-1/2
IgG nHa 60,5 % (p < 0,05) OyB BUIIIMM, HiXX y XBOPUX Ha
HACT, a anti-CMV IgG — Ha 88,2 %. [1pu LboMy y XBO-
pux Ha HACT ocHoBHOI rpynu piBeHb anti-CMV IgG Ha
79,6 % (p = 0,02) nepeBUIllyBaB aHAJOTIYHUI PiBEHb Y
xBopux Ha HACT rpynu nopiBHSIHHS.

3 orjsay Ha MOBiIOMJIEHHS PO MOXKJIMBICTh B3AEMO-
BILIMBY TepIiecBipyciB pi3HuX TUIIB |8, 9], nmpoaHaizo-

As the elevated levels of anti-HSV-1/2 IgG and
anti-CMV IgG were recorded most frequently
(Table 1), which corresponds to the literature (sero-
positivity to herpes simplex virus type 1 and 2 and cy-
tomegalovirus is 80.9, 9.9 and 89.2 %, respectively
[7], reaching 98, 87 and 100 %, respectively, in HIV-
infected patients [8]), the distribution of patients was
analyzed for the presence of antibodies as mono and
mixed infections of these viruses (Table. 2).

In all groups mixed infection with herpes sim-
plex virus and cytomegalovirus was identified most
frequently: in the main group in 36 of 39 (92.2 %)
seropositive patients and in 13 of 17 (76.5 %)
patients in comparison group. Markers mono-
CMV infection were recorded only in patients with
NASH both in the study group and in the compar-
ison group, which requires in-depth research to
explain these results. In patients of the main group
with mixed infection the average levels of anti-
HSV-1/2 IgG and anti-CMYV IgG were higher; in
particular, the increase in anti-CMYV IgG reached
31.2 % (Table 3).

Notably, in the main group there were no differ-
ences between subgroups of patients by the level of
anti-HSV-1/2 IgG and anti-CMYV IgG, while in the
comparison group of patients with SH level anti-
HSV-1/2 IgG was 60.5 % (p < 0.05) and anti-CMV
IgG — 88.2 % higher than in patients with NASH.
Besides in patients with NASH of main group anti-
CMV IgG levels exceeded by 79.6 % (p = 0.02) that
level in patients with NASH of comparison group.

Taking into account the possibility of interference
of different types of herpes viruses|8, 9] the correla-

(1) 366



ISSN 2304-8336. pobnemu pagiauiitHoi Meauumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

KJTIHIYHI

AOCNIAXKEHHA

Ta6nuusa 3
PiBHi aHTUTIN y XBOpUX, yparkeHUX MiKcT-iHeKUielo BipyciB npocToro repnecy 1 / 2 Tunie Ta uuTomMeranoeipycy
Table 3
Levels of antibodies in patients affected by mixed infection with herpes simplex virus 1/2 types and
cytomegalovirus
F'pyna oGcTexeHHs n Anti-HSV-1/2 IgG Anti-CMV IgG
Patients M=m, ym.oa./RVU M=m, ym.oa./RVU
Main group
Xsopi Ha HAXXTT, 3 Hux / NAFLD patients, including: 36 9,555 £ 0,718 8,526 + 0,706

xBopi Ha cTeatorenaros (1) / steatohepatosis patients (1) 10 9,975 + 1,296 8,507 = 1,284

xBopi Ha cteatorenatut (Il) / NASH patients (Il) 26 9,392 £ 0,874 8,534 + 0,860

pl-v = 0,020

Comparison group
NAFLD patients, including / Xsopi Ha HAXXIT, 3 Hux: 13 8,537 £ 0,907 6,498 + 1,027

xBopi Ha cTeatorenaro3 (lll) / steatohepatosis patients (lIl) 6 10,712 £ 1,037 8,944 + 1,817

pu-v= 0,022

xBopi Ha cTeatorenarut (IV) / NASH patients (IV) 7 6,674 £ 1,016 4,751 £ 0,723

P, m, v 0,239* 0,105*

Mpumitka. * — po3paxoBaHo 3 BUKopuCTaHHIM H-TecTy 3a MeToaom Kpyckana ta Yonnica.
Note. * — calculated by Kruskal Wallis H test.

BaHO HasIBHICTb KOpeJSLiAHMUX 3B’s13KiB MixX anti-HSV-
1/2 1gG i anti-CMYV IgG. ba3oro njs po3paxyHKy BuO-
paHO TIOKA3HUKM BCiX XBOPHUX 3 MiKCT-iH(}EKIIi€lo,
OCKIJIBKH MIX TrpyramMuy He OyJIo BipoTiZHUX BiIMiHHOC-
Tel 3a IMMU NMOKa3HUKaMu. BcTaHOBIEHO, 1110 Y XBOPUX
3 MiKCT-iH(eKIIi€l0 BipycCiB mpocToro reprecy 1/2 Tumis
i LIUTOMETrajoBipycy iCHYE TIpSIMUI KOpensuiiHui
3B’s130K Mix anti-HSV-1/2 IgG Tta anti-CMV IgG (r =
0,481, p =0,001).

OOroBoprOIOYM OTPUMAaHi pe3yabTaTH, CIIim 3a3Ha4M-
™, 110 HAZKXII po3rismaeThes sIK BaxKiuBa MpoodJiema
CBITOBOI MEIWYHOI MPAaKTUKKU Yy 3B’SI3KYy 3 il 3HAYHOIO
PO3MOBCIOMXKEHICTIO B Pi3HUX TOIMYJISLISX HACETECHHS.
BBaxaetbed, mo npuoausHo y 10—25 % nauienris CI
nporpecye 1o HACI. /1o ¢akrTopiB, 1110 COPUSIOTH pe-
ajlizalii FTeHETUYHOI CXWJIBHOCTI IO PO3BUTKY LIbOTO 3aX-
BOPIOBAHHSI, BiTHOCSITh HAKOMMMYEHHS JIiMiAiB B MeYiHLIi
3 HACTYITHOIO iHillialli€el0 MpOOKCUAAHTHUX IPOLIECIB,
PO3BUTKOM PETUKYJIOECHAOTETiaIbHOTO CTpecy, 30ib-
IIEHHSIM MPOAYKIIil HIUTOKiHIB Ta XeMOaTPaKTaHTIB, aK-
TUBALi€l0 TMEYiHKOBUX 3ipyacTUX KJITWUH i, HapellTi,
30UIbLIEHHSIM TIPOAYKIIil KOMIIOHEHTIB €KCTpallento-
JIIPHOT'O MaTPUKCY Ta XPOHi3alli€l0 CUCTEMHOTO 3aIiajlb-
Horo npouecy [10, 11].

BinoMmo, 110 TpuBaje iCHYBaHHS II€PCUCTYIOUOIL
iH(eKIil BUKIMKAE 3MiHN (PYHKIIOHYBaHHS OCHOBHUMX
TOMEOCTATUYHUX CHUCTEM i CTPYKTYpHi TepeOyIoBU SIK
OKPEeMUX TKaHWH, TaK i OpraHiB B LIiJIoMy. X04a BUITaIKU
¢ynminanTHux I'Bl-acouilioBaHux remaTUTiB TparJis-
IOTBCSI IOCUTD PiAKO, IIPOTE ITOCTYIIOBO HAKOIIMIYIOTHCSI

tion between the presence of anti-HSV-1/2 IgG
and anti-CMYV IgG was analyzed. The indicators of
all patients with mixed infection were selected as a
basis for calculation, as between the groups there
were no probable differences in these parameters. It
was found that in patients with mixed infection by
herpes simplex virus 1/2 types and cytomegalovirus
was a direct correlation between anti-HSV-1/2 IgG
and anti-CMV IgG (r = 0,481, p = 0.001).

Discussing the results, it should be noted that
NAFLD is regarded as an important problem of
the world medical practices due to its significant
prevalence in different populations of people. It is
believed that about 10—25 % of SH patients are
progressing to NASH. Factors contributing to the
realization of genetic susceptibility to this disease
include the accumulation of lipids in the liver,
followed by initiation of prooxidant processes,
development of reticuloendothelial stress, incre-
ased production of cytokines and chemoattrac-
tants, activation of hepatic stellate cells and,
finally, increased production of components of
extracellular matrix and chronic systemic inflam-
mation [10, 11].

It is known that the permanent existence of per-
sistent infection causes changes in the functioning
of basic homeostatic systems and structural
rearrangement of individual tissues and organs in
general. Although cases of fulminant HVI-associ-
ated hepatitis are rare, but clinical reports are
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KJIiHiYHi TTOBiTOMJIEHHS IIOA0 YPaXKeHHS MEYiHKU Bipy-
camMu IIpocTtoro repriecy 1/2 TtumiB [12], umTomera-
noBipycoMm [13] Ta Bipycom Emmreiina-bapp [14] 3a
BiICYTHOCTI 03HaK iH(iKyBaHHSI BipycaMM TenaTUTy A,
B, C, D, E abo BIMBY OyAb-SIKMX IemaTOTOKCUYHUX
YUHHUKIB. Bijblll yacTo Taki rernaTuTd BMHUKAIOTh Ha
TJi iIMyHHOI mucdyHKIii, pe- ado cynepiHdexkiii 'BI.
Okpemi maHku MexaHi3my po3BuUTKy I'Bl-inpykoBaHoi
iMyHoOJenpecii JOCUTb AeTaJabHO onucaHi [15], mpoTe 1ie
3aIUIIAETHCSI HU3KA BiIKPUTUX MUTaHb, 30KpeMa 11010
KJIiHiYyHOro 3HaueHHs1 nepcucteHuii I'BI y mepebiry
HAXXII.

OnHuM i3 MoxauBux HachigkiB I'Bl-iHgykoBaHOi
iMyHoOAemnpecii € pO3BUTOK XPOHIUHOro 3amajeHHs 3
CUCTEMHOIO aJIbTepalli€lo, sSIKa MPOBOKYE reHepasi3aLlilo
0a30BMX MeEXaHi3MiB MporpaMu 3amajibHOTO TIpOLecy
Mo3a MeXaMU JIOKYCY 3allaJieHHs Ta PO3BUTOK (peHOMe-
HY BTOPMHHOTO CHCTEMHOIrO MHOIIKOMIXeHHs. He-
Bil’€MHOIO CKJIaJOBOIO CHCTEMHOIO 3allajieHHS € PO3-
BUTOK OKCHUAATHMBHOIO CTPECy 3 aKTHUBAIli€lO IMPOIIECIB
OKMCJTIOBAIbHOI Moaudikalii MakpoMosieKyJ. Bucoko-
TOKCHYHI IIPOAYKTU BiIbHOPATUKAIHLHOTO OKMCJICHHS
HaKOIMUYYIOThCSI B OpTaHi3Mi Ta CHOPUUYUHSIOTHL [ie-
nojiMepu3allilo MAaTPUKCY CITOJIyYHOI TKAHUHU Oe3I10-
cepelHbo, ab0 IIISIXOM aKTHMBAllii MPOTEOTITUYHUX
(epMeHTIB i MATPUKCHUX METAJIOIPOTEiHA3, AKTUBYIOTh
JICMKOLIMTApHY KoJareHasy, CIIpUSIIOTh PO3BUTKY aroll-
TO3y Ta HEKPO3y E€HAOTEJIOLUUTIB i MoJaIblIiid IHTeH-
cudikallii 3anaabHO-AeCTPYKTUBHUX TpolieciB. ToMy y
noaaiblioMy Oyae MpoBeAeHa OlliHKa Iepediry Ipo-
eciB ainonepoxkcuaauii y xsopux Ha HAXKXII, ypaxe-
Hux I'BI.

BUCHOBKU

1. 3a HagBHICTIO TIPOTUBIPYCHUX aHTUTII Kiacy IgG,
xBopuM Ha HAXXII (CI, HACT) He3alnexXHO Bifg
panianiiiHOro BIJIMBY B aHAaMHe3i MpUTaMaHHa BUCOKa
ypaxeHicTb Bipycamu poauHu Herpesviridae: mpocTto-
ro reprecy 1/2 TtumiB, uuromeranii Ta EmmreiiHa-
Bapp.

2. B rpymi xBopux, §Ki 3a3Hayin BIUIMBY (pakTopiB Yop-
HOOWJILCHKOI aBapii, BiTHOCHO MOKAa3HUKiB I'PYIU IO-
PiBHSIHHSI pEECTpYBaIMCS Oifiblla YacTKa CEpONO3UTHUB-
HUX pe3yJbTaTiB i OiNbll BUCOKI cepemHi 3HaYyeHHS
TUTPIB TOCTIIKYBAaHUX aHTHUTIJL.

3. ¥V 6inbmiocTi XBOpUX 3apeecTpoBaHa MiKCT-iH-
(dexuisg Bipycamu mpocToro repiiecy 1/2 TUIIB i HIATO-
Merajlii 3 iCHYBaHHSM TIPSIMOTrO KOpeNsLiliHOTO
3B’S3Ky MiX piBHsSMU anti-HSV-1/2 IgG i anti-CMV
IgG.
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gradually accumulating on liver damage by herpes
simplex virus type 1/2 [12], cytomegalovirus [13]
and Epstein-Barr virus [14] in the absence of
infection with hepatitis viruses A, B, C, D, E or
influence any hepatotoxic factors. More often,
this hepatitis arises against immune dysfunction,
re- or super infection by HVI. Individual links of
mechanism of immunosuppression induced by
HVI are quite detailed [15], but still remains a
number of open questions, including the clinical
significance of persistent HVI for the course of
NAFLD.

One of the possible consequences of HVI induced
immunosuppression may be the development of
chronic inflammation with systemic alteration that
triggers generalization of the basic mechanisms of
the inflammation program beyond the locus of
inflammation and the development of the second-
ary system damage phenomenon. An integral part
of systemic inflammation is the development of
oxidative stress with activation of oxidative modifi-
cation of macromolecules. Highly toxic free radical
oxidation products accumulate in the body and
cause depolymerization matrix of connective tissue
directly or through the activation of proteolytic
enzymes and matrix metalloproteinases, activate
leukocyte collagenase, contribute to the develop-
ment of apoptosis and necrosis of endothelial cells
and further intensification of inflammatory and
destructive processes. Therefore, in the future
processes of lipid peroxidation will be assessed in
NAFLD patients infected by HVI.

CONCLUSIONS

1. According to the presence of class IgG antiviral
antibodies, NAFLD patients regardless of radia-
tion influence in anamnesis have high prevalence of
Herpesviridae family viral infection: herpes sim-
plex 1/2 types, cytomegalovirus and Epstein-Barr
virus.

2. In the group of patients, who had been exposed
to the factors of Chornobyl NPP accident greater
part of seropositive results and higher mean values
of the probed antibodies titres were registered than
in the groups of comparison.

3. The mixt infection by the viruses of herpes sim-
plex 1/2 types and cytomegaly was registered in
most patients with existence of direct correlation
between the levels of anti-HSV-1/2 IgG and anti-
CMYV IgG.
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HocnigxeHHs1 TpoBeeHi 3a raHoM HalioHanbHOI aka-
neMii MeanaHux HaykK Ykpainu (HP Ne 536, Homep nep-
xkaBHoi1 peectpartii 0113U002327). ABTopu BASUYHI Tpe-
3uaeHTy OnaroairiHoi opradizauii “KIHEV Kinderhilfe
Kiew e.V.” T.XapMcy 3a miaATpUMKy B MpuaOaHHi aiar-
HOCTUYHUMX HAOODIB.
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