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ME3EHXWUMAJIbHBIE CTBOJIOBbIE KJIETKW: KYJIbTUBUPOBAHUE, NPOBJIEMbI
BE3OMACHOCTW, MEPCNEKTUBbI KINHUYECKOIO NMPUMEHEHUA

C.C.0ar6awsH, K.W.UcpaensH, A.A.lNMenaHsH

[emaronornyecknii UEHTP umenn rnpo@. P.EonsgHa M3 PA

B nocnegHue rofbl B KNETOYHOM Tepanuu LWNPOKO WCMOJIb3YIOTCA Me3eHXUMallbHble CTBOJIOBble KNETKU. ITU KIeTKW
NPUCYTCTBYKOT MNPaKTU4YeCKM BO BCEX TKaHAX. Haunbonee 4acto B KAMHWYECKOW NPaKTUKe TMPUMEHAKT Me3eHXUMallbHble
CTBOJ1I0OBblE KJIETKN KOCTHOro MO3ra, )KI/IpOBOI7I TKaHu. MCK obnagatoT YHUKaJIbHbIMU CBOWCTBaMW; BbICOKas MUrpaunoHHasa

CNoCcobHOCTb,  BLICOKWA  MpoSiMcepaTUBHLIN - 1

andepeHLMpoBOYHbIN

noTeHunan, NMMyHOMO Ay npytowimne CBOWCTB

CO34atloT yCcnosuma Onga nopgaepxaHua pereHepaunn m remorossa. BoccTaHOBUTENbHBLIN MOTEHUMaN 3TUX KNETOK yCTaHOBJIEH
npu  MHOrMx CNOXHbIX 3aboneBaHnsax. bonbloe BHUMaHWe yaenaeTca BOrMpocam 6e3onacHoCcTu npun  nNCNonb3oBaHUU
KY/NbTYpPbl Me3eHXWUMaJibHbIX CTBOJIOBbIX K/NETOK W pa3pa60TKe KJIMHNYECKUX MPOTOKOJ10B KNIETOYHON TpaHCNAaHTauun.

KnioueBble cnoBa: ME3eHXUMAE/IbHbIE CTBOJIOBbIE KIETKU, GYEHOTUITUYECKNE CBOVICTBa, K)YJIb TUBUPOBAHMNE, 6e30r1acHoCcTh

MoTpebHocTb B MeANLNHCKNX
TEXHONOrMAX HernpepbiBHO pacTeT, a W3y4yeHune CTBOJIOBbIX
KNeTOK CYMTaeTcs OAHMM U3 Haubonee nepcrneKkTUBHbIX
HamnpaB/JieHVA B COBPEMEHHOW  Me[ULUMHCKOW  Hayke.
BblAensioT ABe OCHOBHblE MOMNYAAUUM B3POC/bIX CTBOJIOBbIX
KNeToK: remonosTuyeckne cTBosioBble kneTkn (FCK) n
Me3eHXNMaslbHble CTBoJI0Bble KkaeTkn (MCK). B HacTosuiee
Bpems  MoptodyHKLUMOHaNbHble cBoncTBa [CK  xopollo
M3yYeHbl U yXXe Ha NPOTSKEHUN AeCATUSIETUN WCNOb3YTCA
L1191 BOCCTaHOBJ/IEHWNA KPOBETBOPEHNSA Y NaLMEHTOB He TOJIbKO C
remMaToniornyeckumn 3aboneBaHNAMU, HO U OHKOIOTMYECKUMU.
BmecTe ¢ TeM cerogHs KneToyHas Tepanus C NpUMeHeHnem
MCK HaxoanTcsa B CTaAumn pa3BuTua U KIMHUYECKUX UCMbITaHUNA.

HOBbIX KNEeTO4YHbIX

Csovicta v QyHKkymm MCK.

MCK npepcTaBnsioT coboi monyasaumio NapUNOTEHTHbLIX
KNeTOK, KOTOpble [alT Hayano KjeTkaM Me3ofepMalibHOoro
npoucxoxaeHus. OHM CMocobHbl MepepacTaTb He TOJbKO
B TKaHEBYl0O CTPYKTYpy, HO W B LEJOCTHbI OpraH.
OcHoBHbIMM  cBoMCcTBaMM MCK  aBnfloTCA  CNocobHOCTb K
CUMMETPUYHOMY U aCUMMETPUYHOMY AesieHunto, oHW obnagatoT
BbICOKMM  MponndepaTBHLIM  MOTEHUMaNoM U  ajresuen,
XapakTepusyloTca  ¢mbpobnactonogobHon  Mopdoniormen,
nerko 06pasyloT KOMOHWM B KyJabType C pa3HoobpasHo
HanpasieHHOW AuhdepeHLMpPOBKON.

MCK, obnapas MAACTUYHOCTbIO,
OnphepeHLMpoBaTbCs B KJIETKU  Pas/nyHbIX
coefnHNTeNbHOM (ocTeobnacTbl, XOHAPOUWUTbI, aAUMOLUTHI,
renaTtounTbl, TeHounTbl, (mbpobnacTbl, CTPOMaNbHbIE KAETKU
KOCTHOro Mo3ra), 3HAOTENNANbHON (KNETKW 3SHOO0Tenus,
CYCTEHOUUTbI), MbIEYHON (MUOLMTBI, KapAUOMUOLMTBI) 1
HepBHOW (HeWpoHbl, acTpounTbl). OCHOBHBIM UCTOYHUKOM
MCK cny>XWT KOCTHbIA MO3F, OHW MOryT ObiTb BblAeneHbl 13
acnupaTa npu LeHTpudyrmpoBaHWM B rpagneHTe MiaoTHOCTU
¢ukonna [20]. Tak, B KOCTHOM Mo3re 4enoBeka MCK
coctansitoT nopsagka 0,001-0,01% o1 obuwero konuyecTsa
MOHOHYK/eapHbIX KneTok. C Bo3pacToM KonmyecTso MCK n unx
nponudepaTmMBHbLIA NOTEHLUMAN CHWXAIOTCA. AllbTePHAaTUBHBIM
NUCTOYHMKOM MCK cnyXuT nynoBvHHas W nepudepnyeckas
KpoBb, nnaueHTa [1, 5]. 3TW KneTkW, BblAENEHHblE U3
NyrnoBUHHOW KPOBU, UMetoT Bosiee BbICOKMIA NPoandepaTUBHBIA
noTeHUMan Of4HAKO WX MOJlyYeHue - Mpouecc TPYLOEMKWNA.

CrocobHbl
TKaHen:

bonee nerkum nytem u B 60nbluomM KonmyecTse MCK BbiensoT
N3 XXWPOBOW TKaHW. Tak, M3 1 r KMPOBOWN TKaHU BO3MOXHO
nony4mTtb 5x103 MCK [2]. Mo cBoMM CBOMCTBaM OHW 6aK3KK
K MCK kocTHoro mo3ra. MCK MoryT ObiTb BblAefeHbl Takxe
13 MbILWEYHOW TKaHW, NIerkux, neyYeHun, 3HJOCTa W nepuocTa
TpabekynapHbix KocTel. COrnacHO AMTepaTypHbIM AaHHbIM,
nposndepaTnBHbIn noTeHumnan MCK 3HaunTenbHO pasanyaeTcs
MeXAay KNeTKaMmu, NoJly4eHHbIMU W3 pa3HbiX UCTOYHMKOB. Ha
CerogHs, AN KNeTOYHON Tepanun Haubosee NEpPCneKTUBHbLIM
cymTaeTcs npumeHeHne MCK KOCTHOro Mo3ra 4esioBeka,
XapaKTepusywnxcs Hambonbluen CTeneHbld MAaCTUYHOCTW.

OCHOBHbIMK (PyHKUMAMU MCK KOCTHOrO MO3ra SBASIOTCA:
thopMmpoBaHue CTPOManbHOro " remMono3TU4ecKoro
MUKPOOKPYXXEeHUs, y4acTue B MopdoreHese, romeocTase,
B Mpoueccax pereHepauuu, penapauuu Knetok. B KOCTHOM
Mmo3re MCK hopmupytoT [OCTaTO4HO ONHaMU4Hoe
MUKPOOKPY>XKeHMe, cocTodlee wu3  AnddepeHLMpPOBaHHbIX
tnbpobnacTos, PEeTUKYNSPHBIX KJIETOK, 3HAOTENNS,
KOMMOHEHTOB  MEXKJ/IeTOYHOr0  MaTpukCa,  LIMTOKMHOB.
BoccTtaHoBnTenbHas  dyHkums  MCK  obycnoBneHa — ux
BbICOKO/  aAres3nBHOW  CnocobHocTblo, 6Gnaromaps yemy
OHW MUTPUPYIOT K MeCTy MOBpPeXAeHWs, 3aKpenasoTcs wu
anthdepeHumnpytoTcs. Mpu 3TOM  B3aMMOLENCTBME  MeXAy
coboi M C QpyruMM KNeTKaMu OCyLLecTBASeTCA 4vepes
cneunduryeckne peuenTopbl M MOJMEKyabl aAresvu, 4To
onpegenseT BbICOKYIO MWUrpauWoHHYyl crnocobHocTs MCK
[17]. PeuenTopamu Ans 6enKOB MEXKJETOYHOrO MaTpuKCa
MCK sBnsioTca wuHTerpuHbl - VLA-4 (CD49d/CD29), ICAM-
1(CD54), ICAM-2, cocyonctas monekyna agresun VCAM-1,
a Takxe L-, P- n E-cenekTuHbl. Tak, akcnpeccupyemble MCK
aHTureHsl VCAM-1, ICAM-1, LFA-3 BOBnieYeHbl B T-KNeTO4YHbIE
B3aumopaencTaus. M3sectHo, 4yto VCAM-1 Takxe cnocobcTeyeT
B3aUMOAENCTBUIO  B-KneTtok C AeHAPUTHbIMU  KNeTKamu
onnukynos numdoysnos [7, 12]. Bbicokas MuUrpalmoHHas
CNOCcOBHOCTb 1 BOCCTAHOBUTE/IbHbIA  MmoTeHuman  MCK
06yCnoBAEH NPOAYLIMPYEMBIMU UMW LUTOKMHAMMW, XEMOKHaMU,
pocToBbiMM  (hakTopamu -  G-CSF  (rpaHynoumTapHbIi
KonoHuecTumynmpyowmn haktop), SCF (pakTop CTpOManbHbIX
kneTtok), SDF-1 (dakTop cTBOMOBBLIX Knetok 1), IL-3, IL-6,
FIt-3L (CD135-nuraHfn Tupo3mHkuHasel) [17]. YcTaHoBneHo,
4yTo npogyumpyemble MCK LMTOKWHBI U POCTOBbIE (haKTOPBbI,
HeobxoanMbl ana nponudepaunn n puddepeHumnaummn CK.
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Takum obpasom, yyacTue MCK B cHabxeHun n obecneyeHun
npwxusneHns [CK, paxe B C/ly4ae He3Ha4YWUTESIbHOro
konnyectsa CD34+ kneTok (TpaHCMeMOpaHHbIN CUYNOMYLVH,
akcnpeccupytowminics Ha [CK), cnocobcTBoBano pa3BUTUID
HOBOrO MOAXOa B 3aMeCTUTE/SIbHOW KJIETOYHOW Tepanuu
[9]. Tak, He BbI3biIBag UMMYHOKOHMIMKTHBIX COCTOSHUNA, a
C Ue/blo noajepXaHus u yckopeHus kposeTBopeHus, MCK
yXe KJIMHWYECKU WCMOJb3YIOTCA MNpu  KOTPaHCMAaHTaumu
¢ TCK. Perynauus npwxusnenns wn nponudepaumns [CK
0CyLLEeCTB/IAETCSH NOCPEeACTBOM paja UMToKMHOB - SDF-1, SCF,
GM-CSF, G-CSF, IL-6. /3BecTHO, 4TO Mpu KOTpaHCMJaHTaumMm
MCK B paBHO/ Mepe cnocobcTByeT nponudepaunm Kak
MUENONAHbIX, Tak u numdonaHbiXx kKnetok [7]. OpHako
MexaHu3M ycunernnsa npuxunsnenna FCK npu pencteum MCK
0CTaeTCsa [0 KOHLA He BbIACHEHHbIM.

B oTaunymne ot MCK ¢ xapakTepHON 3KCNpeccuen aHTureHa
CD34, monekynapHbin ¢eHoTun MCK He obycnoBneH 4eTko
ornpefeneHHbIMU  KNETOYHbIMU MapkepaMmu. TeM He MeHee,
cyuTaetcs, 4to Ana MCK Haubonee xapakKTepHO Hanunyue
cnefylowmnx MapKepoB KeTO4YHOW mnoBepxHocTu - CD105,
CD73, CD90 n oTCyTCTBME MApKepOB reMono3TUYeCKON NUHNK
- CD34 un CD45 (0obwmin nenkounTapHbI aHTWUreH, SBASETCA
OCHOBHbIM TJIMKOMPOTENHOM MeMbpaHbl nnmdountos). CD105
(peuentop TGF-B (TpaHchopmupytowmin aktop pocTta B))
y4acTByeT B peryaaumm Murpaumm n npouecca peopraHunsaumnm
umMTockeneta. oka3aHO, 4TO BbICOKUA YpPOBEHb 3KCMpeccu
CD105, Habnwopatowencs npu BOCMNaAUTENbHbLIX MpoLeccax
N BaCKynoreHese, KoppeaumpyeT C  (DYHKLMOHaNbHON
aKTMBHOCTbIO MCK 1 aannoreHHoN HanpaBAeHHOCTMN KNeTOYHON
anddepeHumposkn [16]. YcTaHOBNEHO, 4TO in vitro ypoBeHb
akcnpeccun CD105 nosblwaeTcs nop  BansaHvem  TGF-B1
[24]. CD73 (5'-HykneoTtnpasa) u CDI0 (Thyl-rnukonpoTenH)
BOBJIEYEHbl B PEryiauuio MeXKJeTOYHOr0 B3auWMOAENCTBUS.
Bbicokmin ypoBeHb 3kcnpeccun CD90 xapakTepeH ons
HeanddepeHumnpoBaHHbix MCK, pakoBbIX CTBOJIOBbIX KJIETOK.
Huskasa skcnpeccus CD90 nogasngeT nponndepauunn T-KneTok

N CHWKaeT aAWMNOreHHylo/OCTEOreHHyl0  HanpaBiEHHOCTb
andcepeHumposkm [21].
MCK  sBRAlOTCA  TakXe  HOCUTENaMW  C/IefytoLnx

NOBEPXHOCTHbIX Mapkepos - SH-2, SH-3, SH-4, STRO-1, Sca-1,
Thy-1, CD44, CD29, CD71, CD106, CD120a, CD124. MCK He
HecyT aHTWreHbl CTUMynauunM B-knetoyHon nponudepauu
- CD40, CD80, CD86, a Takxe c-kit, CD68, CD14, CD116,
CD79L, CD19, HLA-DR. OTcyTcTBMe 3kcnpeccun HLA-DR penaet
MCK npurogHbiMn Ans MNOAaBJEHUS WUMMYHHOW CUCTEMbI
peunnueHTa MpW aaloreHHOM TpaHCMAaHTauuM KOCTHOro
Mo3ra 6e3 pucka OTTOpXXeHNS TKaHen. [lo CMX Nop HeT eANHOro
MHEHUSA B BOMPOCE 0 CXOACTBE WY Pa3amynnm UMMyHodeHoTMNa
MCK, nony4yeHHbIX W3 pa3HblX WUCTOYHWKOB. [lo  MHeHuto
6osblMHCTBA aBTOpoB, MCK BblgeneHHble K3 KOCTHOro
MO3ra, >XWMPOBOW TKaHW W MyMNo4yHOro KaHaTuka obnafatoT
CXOAHBIMUMMYHO(EHOTMUMNOM N0 60NLLUMHCTBY Mapkepos [2, 16].

BaxxHomn 0C06EHHOCTLIO MCK ABNAIOTCH
UMMYHOCYNPeCcCUBHbIE W WUMMYHOMOLYAMUpPYIOLLME CBOWCTBA
(Tabn. 1), pa3nnmums B MNPOSIBAEHUN KOTOPbIX B HEKOTOPOW
CTENeHN 3aBMCAT OT WUCTOYHMKA MoaydYeHus kneTok. MCK,

obnagas  MMMYHOCYNPECCHBHbIMU  CBOWCTBaMW,  CMOCO6HbI
yMeHbllaTb  BOCMaAUTeNbHble  npouecchl.  CnocobHOCTb
MCK noaasnsATb UMMYHHble peakuuu, TOPMO3UTb

npoaundepauunio n auddepeHUNpoBKy B-numpounTtos nenaet

NepcnekTuBHbLIM X MNpUMEHeHNe B JIeHeHUN TAXKEeNbIX
AYTOMMMYHHbIX 3aboneBaHnin, TakUX Kak CUCTEMHas KpacHas

BOJI4aHKa U pacCesiHHbIN Cknepo3 [13].
OOHako B 3aBMCMMOCTM  OT  [103bl W WCTOYHUKA

MCK B-numdounTbl MOryT Kak WHrnbupoBaTbCs, Tak W”
aKTUBMpOBaTbCA. [lpuMmeyaTenbHO, 4TO in vitro cTeneHb
MHrnbmposaHns nponudepaunm B-numMdounToB 3aBUCUT OT
cooTHoweHns MCK u B-numdounTtoB. Tak, MakcvManbHoe
nofassieHve nponudepaumn B-nuMpoLMTOB NPOUCXOAUT MpU
BbICOKMX A03ax MCK (nav npu nx paBHOM COKY/bTUBUPOBAHNN),
Torga Kak aKTUBMpOBaHWE - Mpu MeHblmx po3ax MCK
(cooTHoweHune MCK n B-numdouutos coctasnseT 1:5 unn 1:10)
[12]. OTMeyvaeTCs, 4TO NoAaBsieHne B-kneTo4Horo aMmdonoasa,
MHrMbmpoBaHne NPOAyKUUM UMMyHOrnobynuHoB obycnosneHo
skcnpeccnen MCK ©  uHAYUMPOBaHHO akTuMBMHOM-A [18].
Mpuyem nopaeneHve nponudepaumn B-nnmdountos MCK
KneTKaMy OCyLLecTBNSeTCA npu fobaBneHun y-mHTepdepoHa,
npoayuupyemoro T-numdoumtamn n  NK-kneTkamm  [21,
22]. BmecTe ¢ Tem psa4 MUCCefOBaHWIA MOATBEPXAAOT
CTUMySiMpytlollee  LencTBume MCK  Ha B-numdoumnThl.
Bbino nokasaHo, 4T0o MCK wmHAyuupyloT nponndepaumnio
n  anddepeHuUnpoBky  B-nuM@pOLUUTOB € MOBbILLEHNEM
cekpeuun uMMyHornobynuHoB [22]. Takoe npoTuBOpeyue,
BO3MOXXHO, CBfi3aHO C BJIUSHWEM TKaHEBOW MPUHaANEXHOCTU
MCK Ha nponudepaunio n (yHKUUOHANbHYIO aKTUBHOCTb
B-numdountoB  ©M ux  nNpefwecTBeHHUKOB.  [3BecTHo,
4YTO B-numdoumnTbl  MMeET pas3nnyHoe  (yHKLMOHabHOoe
COCTOSIHNE B KOCTHOM MO3re, B nepudepuyeckor KpoBu wan
B nepudepuyecknx uM@onaHbIX opraHax. Kpome Toro,
nponudepauns B-nuMdOLMTOB SBNSETCA OOHWUM U3 PaHHUX
3TanoB aHTUreH3aBucmMon anddepeHLpoBKkn B-numdpoumnTos,
npoucxoasiien B nepudepuyecknx AMMMOOULHbIX OpraHax.
BmecTe C TeM, Ha MO34HUX CTagMAaX aHTUrEeH3aBUCUMOW
ondhepeHUMpoBKN  B-nMM@OLNTOB, BO3MOXHO, Y4acCTBYIOT
n MCK knetkm [13]. Mpwm 3TOM, ofHO3Ha4yHO, 4TO MCK
KOCTHOrO  MO3ra  MNoOAAEepXUBAeT  aHTUTeHHe3aBUCUMYIO
anddepeHUnpoBKy B-num-oumnTos. Takum obpasom,
CTeneHb 1 xapakTep B3aumopenctTens MCK u B-numdouuTos
BO MHOrOM onpefensetcs WCTOYHWKOM nonydeHus MCK wn
B-numcounToB, a Takxe cTaaven ux AuddepeHUnpoBKU.
MCK, npogyumpys IL-10, HGF (akTop  pocTa
renatoumToB), npocTtarnaHawH E2 (PGE2) w  gpyrue
pacTBOpPUMblE VMMYHOCYNpeccuBHble (akTopbl, WHrMbupyet
obpa3zoBaHue He ToMbKO B-, HO M T-AMMOUNTOB, a Takxke
HaTypanbHbiX  KunnepoB  (NK-kneTku).  @PyHKUMOHaNbHAsA
aKTUBHOCTb W CTeneHb 3penoctu NK-KNeTok peryavpyetcs
aKTUBUPYIOLMMN 1 MHIrMBupylowmmMy peuentopamu. Tak, npu
OTHOCWTESIbHO HU3KOM YPOBHE MOJIEKYJT FIaBHOr0 KOMIJeKca
rmcTocoBmectTumocTn knacca | (HLA-I) B MCK, pobaBneHue
Y-UHTepcepoHa NpmBoANT K 3kcnpeccun HLA-I [12]. BmecTe
C TeM BC/JeACTBME B3aUMOAENCTBMS C Monekynamy HLA-I
dopmmpyeTcs MHrmMbupytowmn curHan ot KIR-peuenTtopos
NK-KneTok, 4To nNpMBOAUT K MoAaBieHUo (OpMUPOBAHUA KX
LUMTOTOKCUYECKOro oTBeTa. TakuMm obpa3om, nog BAUSHUEM
MCK Ha ¢poHe nopaBneHusi NK-kneTok noHmxaeTtcs BbipaboTka
Y-UHTepcepoHa W wuHrnbupyetcs 3skcnpeccusi HLA-I, 41O
HernocpeACTBEHHO BJIMAET Ha (opMupoBaHMe T-KJeTOYHOro
MMMYHHOrO OTBETa W OrnocpefoBaHHO MOAABAAET (YHKLUIO
LEeHOPUTHbIX KneTok [21]. BaxxHo oTMeTuTb, 4TOo NK-kneTku
Tak)ke BOBJIeYeHbl B Peryaaunio akTUBHOCTU Npoaundepaumm
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n anddepeHumposkmn ICK, a Takxxe B peakLum OTTOPXKEHWS TpaHCniaHTaTa.

Tabnuua 1

Bsaumopencteue MCK ¢ kneTtkaMu UMMYHHOW CUCTEMbI

Twun KneTok

Bnusuune MCK

B-numdoumnThl

lnponudepaumna n gudhepeHumaymsa
! cekpeuns nmmyHornobynmHos (IgA,IgM)

PerynatopHblie T-numpoumnTbl

Tnponndepauns, 1 IL-10

Thl He akTusupyloTcs, | cekpeumns y-mHTepdepoHa,
T-xennepsbl L IL-5
Th2 T IL-4

LunToTokcuyeckune T-numpounTsbl

l cekpeuuns y-uHtepepoHa, 4 IL-5

NK-kneTkun

l cekpeuns y-nHTepdepoHa

1 Tnna

L IL-5, I npoaykumsa TNF-a

JeHOopUTHbIE KNeTKK
2 Tvna

T IL-10

YcTaHoBneHo, 4To MCK oanHakoBo 3(h(heKTMBHO NOAABAAIOT
nponncgepaumio kak CD4+, Ttak n CD8+ T-numcounTtos, a
TaKkxe T-knetok namsaTu [18]. OfHaKo cynpeccMBHoe LeicTene
MCK He pacnpocTpaHseTcs Ha T-perynsaTopHble KIEeTKW.
Mpuyem cyntaetcs, 4To MCK cTumynupyeT nposauvdepaunio u
MOBbILIAET BbKMBAEMOCTb 3TON cybnonynsauum T-niMmMmgounTos,
ycunmBas nx hyHKLMOHaIbHYI0 akKTUBHOCTb [14]. ®eHoTun 310N
cybnonynauun  T-numcounToB onpepensercs CD4+CD25+
(hpeHOTMNOM U HN3KUM ypoBHEM 3Kcnpeccun CD127 (anbga-uensb
peuenTopa IL-7). Bo3MOXXHO, Ha (hoHe MOBLILLIEHUS KOANYECTBa
T-perynaTopHbIX K/JETOK MofaBnseTca npoandepauns w
pyHKunoHnposaHue CD4+ n CD8+ T-nMM@oLNTOB, a TakXe nx
KOMIMYeCTBOM perynupyeTcs AunddepeHunposka T-xennepos,
NeHOPUTHbIX KneTok [10]. BmecTe C TeM, YCTaHOBJ/IEHO,
4yto  T-cynpeccopbl  (CD4+)  npuobpeTtailoT  deHOTUN
T-perynsTopHbIX KIETOK Mnoj AeNCTBMEM asioreHHbix MCK
[22]. B 3TOM npouecce y4acTBYIOT KJIETOYHO-0MOCPEA0BaHHbIE
MexaHu3Mbl, HekoTopble MeamaTopbl: PGE2, okcup asoTa,
TGFB, ©6enok xemoTakcuca MoHoumtoB 1 (MCP-1/CCL2),
NenKounTapHbIn aHTUreH Yenoseka G (HLA G) [11, 17] (pwuc.
1). B npouecc cynpeccun nponudepaumn T-nnmMbounToB
TakXe BOBJeYeH (epMeHT WHAO0NAMUH-2,3-AN0KCMreHasa
(IDO), pacwennswwmin TpunTodaH, a NPOAYKT pacnafa -
KUHYPEHWH, WHAYUMpYeT amnonTo3 3Tux knetok [14]. Takue
UMMyHoOCyrnpeccmBHble pakTopsl MCK kak IL-4, GM-CFU
(rpaHynoumnTapHo-MakpodaranbHbii KOMOHNECTUMYUPYIOLLNIA
akTop) MHrnbupyoT obpaszoBaHne N AEHAPUTHBLIX KNETOK.

ViccnepoBaHua nocnegHNX NeT ykasbiBaloT Ha pasfinyuns B
NPOoABAEHNAX UMMYHOMOLYMpytoLwmx cBoncTe MCK 13 pa3Hbix
NCTOYHMKOB. MonaratoT, 4To MCK 13 Xu1poBoi TKkaHu obnagatoT
6osee  BbIPaXXEHHbIM  VIMMYHOMOAY/MPYIOLLMM  [eACTBUEM,
yem MCK kocTHOro mosra [2]. MpoTuBOpeYuBbl AaHHbIE MpU
CpaBHEHUN MMMyHOMOZYAMpytoWwmx csoncts MCK nyno4Horo
KaHaTuka ¢ MCK kocTHoro Mo3sra. [loka3aHa Kak BbICOKas
WHTEHCMBHOCTb  MMMYHOCYnpeccopHoro  pencteua  MCK
MynoYHOro KaHaTWKa, Tak U CHVKEHHasa no cpaBHeHuio ¢ MCK
KOCTHOr0 MO3ra, a TakXe OTCYTCTBME Pa3nnyuin B spgekTax
oka3bliBaeMbix MCK 43 3Tmx AByX MCTOYHUMKOB [2, 20, 21].

AJ b THEHPOBZHHE H 1J0007EME! DEZO/TCHOCTH.

Ons  KNUHWYECKOro  MPWMEHEHWSA  BaXKHO  MOJy4YeHue
TepaneBTnYeckn 3ddekTmBHON Ao3bl MCK, KoTopoe 3aBUCUT
0T NponndepaTUBHON aKTMBHOCTMW, KOAMYECTBa KNETOK, WX
XKWU3HECNOCOBHOCTM 1 pafa ApYrux (akTopoB B YCA0BUAX in
vitro. YcTaHOBNEHO, 4TO Ha CKopocTb nponndepaumn MCK,
CNocobHOCTb WX K AnddepeHumnanmm, MOXeT BAMATb Tun
TKaHW, BO3pacT W MOJI JOHOPa KOCTHOrO MO3ra, Hajauyve y
Hero TpaBM, CUCTEMHbIX 3aboneBaHuii. Tak, COracHO MHOMMM
nmTepaTypHbIM AaHHbIM, MCK, BbifeneHHble n3 MaTepunana bonee
MOJI0AbIX AOHOPOB, nponundepupytoT beicTpee [1, 2, 17,20].

KonuyectBo BblgeneHHbix MCK 3aBucuT Takxe OT
YyCJIOBUN KYNbTUBUPOBAHUS - COCTaBa MUTATEsIbHOW Cpefbl,
MJOTHOCTL MOCEeBa, BUAA KyJbTypasbHOro racTuka. Ha
CerofHsa CTaHAApTHbLIX NMPOTOKOJIOB AN NosyyYeHns 6onblioro
KoJiM4ecTBa KynbTuBMPOBaHHbIX MCK HeT. bonee Toro BaxKHo
0TMETUTb, Y4TO UMMyHodeHoTun MCK in vivo u in vitro moxeTt
3Ha4YNTeNbHO pa3nuyaTbes [16]. Hanpumep, B paae paboT 6bino
nokasaHo, 410 B MCK XXV1pOBOW TKaHU 0O Ky/NbTUBMPOBAHUS U
Ha paHHUX Macca)kax cywecTByoT nonynaunm CD34+ KneTok.
Mpy panbHeweM cybKyIbTUBUPOBAHUN [0S TaKUX KETOK He
npesbiwaeT 2-4% [2, 6]

YacTo CrnekTp MeTOAOJIOrMYeCcKUX MoAXOL0B CBfi3aH C
NCMOJIb30BaHNEM Pa3fiMYHbIX Cpen Ana KynbTueauum (DMEM
- cpepa Eagles B moaudukauun Dulbecco, IMDM, o-MEM),
NpYIMeHeHneM onpefesieHHblX (hakTopoB AN 3KCMaHCUU 3TUX
KNEeTOK, CbIBOPOTKU, MIOTHOCTU Nacca)ken KNeToK, pasnyHblX
PEXMMOB LIeHTPUGYrMpoBaHus. TakKe BaXKHa KOHLEHTpauus
Kucnopoda B mpouecce KynbTuBmpoBaHus [6, 17] (Tabn. 2).

[ns onTMManbHOro pocTa KNeToK B cpede Heobxoanmo
Hannyve (aKkTopoB pocTa, aHTMOMOTMKOB, aHTWOKCUAAHTOB
M pas3nyHbiXx CcybCTpaToB - BUTaMUHOB, FOPMOHOB, 6enKoB.
B kavecTBe (akTopa pocTa Ana 3kcnaHcun MCK wupoko
NPUMEHSEeTCA NHaKTUBNPOBaHHas 3MbproHanbHas bblybs (FBS)
nnu Tenaybs (FCS) coiBopoTku. OaHako B Lenax 6esonacHocTu
BMECTO CbIBOPOTOK >XVMBOTHbLIX MpeasaraeTcs WCrosb30BaTb
ayTONOrNYHbIE NN anoreHHble CbIBOPOTKU YenoBeka. BakHo
OTMETUTb, HTO MPUMEHEHWEe ayTONIOMMYHON CbIBOPOTKU C
nobaBneHnem fekcameTasoHa, B-ravmuepodocdaTa v BUTaMnHa
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Puc. 1. Bsaumopeicreme MCK ¢ MMMyHOKOMNETEHTHLIMMA KJ€TKaMu.

C cnocobcTByeT ocTeoreHHon puddepeHunposke MCK, a
oboralieHHas TpombounTaMun nnasMa He TONbKO CTUMYANpYeT
nponugepaumio MCK, Ho u coxpaHseT (eHOTUN KNeTokK
npuv  LAUTENbHOM  KyNnbTuBMpoBaHuM [8].  OcTeoreHHowm
onddeperHumposke MCK cnocobcTByeT ¥ BBegeHue B
konmyectBe 5x10-9r/mn  dakTopa pocTta ubpobnacTos
2. AZvnoreHHon anddepeHunposke MCK MOXeT
cnocobcTBoBaTh Ao6aBieHVe B cpefy CMeCU W3 pasfinyHbiX

COefVHEHN - WHCYNMHA, WHAOMETalMHa, [LeKCaMeTa3oHa,
1300y TUAMETUNKCAHTHA.  XOHLPOreHe3  akTMBMpYeTCs B
NPUCYTCTBMM  TpaHChOpMUpYIOLWEro gaktopa pocTa-B ¢

BUTaMMHOM C, MPOAMHOM, BbICOKUM COLEPXaHWEM [OKO3bl
(4,5r/n) [5, 20]. Mpn 3TOM (eHOTMNbI 3TUX KNETOK MOryT
B3auMonpeBspalaTbCa  NOA  AeNCTBMEM  OnpefdeseHHbIX
CTUMYNATOPOB. MuoreHes wHAyuupyeTcs  5-a3aTUAMHOM,
amgoTepeLnHoM,  TpuxocTaTuHoM A, KyfibTuBMpOBaHue
MCK ¢ wucnonb3oBaHveM cneunguyeckmx CTUMYNSTOPOB
MOXeT BbI3BaTb renaToreHHyw (oHKocTaTwuH, dakTop
pocTa renaTouWTOB), HENPOHaNbHYI (AUMETWUACYNbHOKCUA
(DMSO) ¢ 6yTtunrugpokcuanuzonom (BHN), peTuHoeBas
Kucnota, TpoMboLUTapHLI W 3NUAepManbHbI  akTopsbl
pocTa) HanpaBfeHHOCTb ANDGhEPEHUMPOBKN KneTok. Bmecte
C TeM Ha npumepe HeBpasbHbIX KeTOK Obl10 MoKasaHo,
4TO  cneundmyeckme  MOpdONOrMYyeckne  U3MeHeHus B
nepBble 4acbl KyJbTUBMPOBAHUA MNPOWUCXOAAT B pesysibTaTe
[lereHepaTuBHbIX  W3MEHEHWA  TOKCUYECKMX  BO3LENCTBUN
DMSO un BHA [6]. Takum 06pa3om, WMCNONb30BaHWE pa3HbIX
MeTOA0B BblAENEHNS W KY/JbTUBUPOBAHNS KNETOK NPUBOAUT K

NoJly4YeHuo reTeporeHHbix nonynauun MCK, oTanyatomxcs
(DYHKLIMOHAIbHBIMU XapaKTepucTKamu.

Mpn KynbTMBauMu yBenmyeHue KoaumdectBa (B 1000
pa3) KJeTOK [OCTUraeTcs B Te4yeHue nepsBbiXx 2-3 Henesb.
WccneposaHo, 4to cnocobHocTe MCK Kk nponudepauun u
anddepeHumaummn coxpaHseTca Ao 19 yaBoeHnn B KysbType.
Tak, MakcMmasibHoe BpeMs yABOEHNSA CBONCTBEHHA To/bko MCK
KOCTHOr0 Mo3ra. Mpy 3TOM OHU CNOCOBHbLI NPONTU HaUMeHbLUEee
KOJIM4eCTBO naccaxkei no cpasHeHmio ¢ MCK, nony4eHHbIMU
M3 MYMOYHOro KaHaTWkKa W >KMpPoBOM TkaHu [2, 20].

Bmecte ¢ Tem, npu 6onee [AANTENbHOM HapaliMBaHWu
KoAmnyecTBa KneToK nx noTeHuman nocTeneHHo
yMeHbLUaeTcs, N3MEHSI0TCA MOPOPYHKLMOHAIbHbIE
csonctea MCK. Tak, nocne OANTENbHOrO KyJbTUBMPOBAHWA
Menkme, ObICTpO nponudepupyowne KeTKn NoCcTeneHHo
BbITECHATCA MeaSIeHHO penawmmmcs, 60/1bLLIMMM
3penbiMn  knetkamu. o  Mepe KynbTuBmpoBaHus MCK
TepslT CBOWCTBO MyNbTUMOTEHTHOCTW. Kpome Toro, npwu
LAUTENbHOM  Ky/lbTUBMPOBaHUWM  CywlecTByeT  (heHomeH
nepunddepeHunpoBaHnsa B3pocabix MCK ¢ npnobpeTteHmemM nmu
KayecTB 3MOPUOHANbHBIX, YTO YBENMYMBAET PUCK W3MEHEeHWs
reHotuna nonynaumm MCK [6]. Ha dyHKUMOHaNbHYO
aKTMBHOCTb MCK MoOryT 3HauMTeNbHO MOBAUATHL YCA0BUSA
KyNbTUBMPOBAHNSA 3TUX KNETOK B WHAYKUMOHHBIX Cpefax,
4YTO TakKXe MOXeT MPUBECTU K YyYalleHWI0 MONEeKYASPHbIX
HapyLeHui. Mpy 3TOM A0 CMX MOP OCTaTCA Manou3y4yeHHbIMU
(DYHKUMOHaNbHble 0CcobeHHOCTU MCK pa3fM4yHOro TKaHeBOro
npoucxoxaeHusa. Ha cerogHs

HEBbIACHEHbIM  0CTaeTCA
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BOMPOC 0 HaubosbLIeM BAUSAHWUM Ha cheHoTun MCK - ycnosus KYJIbTUBMPOBaHUS nnn XapaKTepUCTUKN VNCTOYHUKOB
nonyyeHus MCK.
Tabnuua 2
XapaktepucTuka ycnosuii Kynabtusuposauus MCK
dakTOopbl KyJIbTUBALLUU OnTUManbHble NapaMeTpbl KyJibTUBALUKN
DMEM-LG Hu3koe copep>xaHue raKosbl IMr/mn
Cpena DMEM-LG/L-G Hwn3koe copep>xaHue rnoKo3sbl, L-rnyTaMmuHa
a-MEM/GL Huskoe copepxaHue L-rnytamuHa 2mM
[MNOTHOCTb Maccaxa 1000-200000 kn/cm2
KoHLeHTpaumsa kucaopoa 4-7%
TemnepaTypa cpefbl 37-C
MHoro4ncneHHble nccnenoBaHms noaTBepXXAatoT npuobpeTeHHbIX  3aboneBaHuit. OCHOBHble  HamnpaBieHUs
HECOMHEHHbI ~ TpOrnu3Mm MCK Kk  onyxonsm, Korga KJIMHUYeckoro npumeHeHns MCK - remaTosnorus, optoneaus,

KNeTKN MWUrpupyloT K o4ary HoBoobpa3oBaHWi. VIMeHHO
HeoLHOPOAHOCTb  (ppakumin  MCK, ux reTeporeHHoCTb
obycnaenueaet LUMPOKUIA cnekTp CUHTE3NPYEMbIX
MW  UWTOKWMHOB, KOTOpble MOryT Kak MNoAaBasTb, Tak
W CTUMynMpoBaTb  OMyxosieBbln  npouecc. OfHUM 13
MexaHW3MoB Bo3geicTsus MCK Ha OHKoreHes sBnseTcs
M3MEHEeHNe  MUKPOOKPYXXEHWUS  OMyxONieBblX  K/JETOK  3a
cYyeT LUenoro psafa cekpetTupyembix akTopos. CoriacHo
O[HUM 3KCMepyMeHTalbHbIM uccnegoBaHnam MCK  moryT
CTUMYNNPOBaTb KaHueporeHes (HekoTopble thopMbI
paka Jlerkoro, paka TOJICTOrO Kuwe4yHuka), npuyem MCK
KOCTHOMO3rOBOr0 MPOVNCXOXAEHNA CMOCOBHbI MHAYLMPOBaTb
pa3Hble TUMbl onyxosen (AMMdoma, MenaHoma, pak TOACTOrO
KuweyHuka) [4]. MCK, BbleneHHble 13 XKUPOBON TKaHW, Takxe
MOryT CTWMy/AMpoBaTb POCT onyxonen (capkoma Kanowm,
pak fierkoro). Bmecte ¢ TeM OMMCLIBAOTCA W UHIMOUTOPHbIE
appekTol MCK Ha nponvdepaumto KNeTOK paka MOJI0YHON
Kenesbl, NOAXenyno4HOW >Kenesbl, PasinyHbIX JVHWA paka
nevyeHn, paka suY4HWMKoOB [1, 2]. WMeHHO onpepeneHHble
ycnosmus CnocobCTBYIOT WMMMYHHOW MOAYAALUN, YCUIEHMIO
aHrmMoreHesa WaM anonTo3a, MOAYAAUMW  LWTOKWHOBON
curHanusaumm  m  np. Cymtaetcd, 410 MCK B3pocsoro
OopraHvM3Ma VMelT CpaBHUTENbHO 60MbLUNA  OHKOFEHHBbIN
noteHunan. B page cny4aes umeeT 3HayeHwe n posa MCK.
Tak, yCTaHOBNEHO, 4TO B OT/MYME OT MasbiXx 403, bonblive
[03bl MCK nofaBnsioT pocT Onyxonu, CTUMYAUPYIOT anonTo3
onyxonieBblx kneTtok [4]. B cBa3nm ¢ 3Tum npu paspaboTke
MeTOA0B K/AMHMYECKOro ucnonb3oBaHus MCK B uensx
6e30MaCcHOCTH Y4YMTbIBAETCS HE TOJIbKO (PEHOTUM, HO U reHoTun
MCK. Mpu 3ToM npefnoYTUTesIbHee YYUTbIBaTb FOMOreHHOCTb
dppakuum MCK, 4eM HapallyBaTb KOJMYECTBO 3TUX KIIETOK.

Mpopomxkatowmecs  dyHAaMeHTaslbHble  UCCAef0BaHUA
MONIEKYNIAPHBIX MEXaHW3MOB perynsuum npoaudepauum u
onddeperHumaumn MCK cnocobCcTByIOT COBEpPLUIEHCTBOBaHMIO
METOA0B WX BbIAENEHWA W Ky/JbTUBMPOBaHUA, TeM CaMblM
co3gaBas MpOTOKONbI, coyeTalowmx B cebe 6e3onacHOCTb
M 3PPEKTUBHOCTD WX KIMHWYECKOro npuMeHeHus. Kcxons
M3  YHWKalbHbIX  BO3MOXHOCTEW MCK -  BblpaxeHHoe

BOCCTaHoOB/IEHNE noBpeXXaeHHbIX TKaHew, MMMYHHaA
TONEPaAHTHOCTb, nogassieHne WMMYHOPEaKTUBHOCTN,
aYTOMMMYHHbIX KOH(JINKTOB n ap., OHU ABNATCA

NepcrnekTUBHON  KNETOYHOW  Monynsumein  He  TOJIbKO
B KJNETOYHOW, HO W TEHHON Tepanuu BPOXKAEHHbIX W

HeBposorus, Kapawosiorms w Ap. Tak, KoTpaHCmnaHTauus
MCK c I'CK y>e WM1pPOKO UCMONb3yeTCs B KIETOYHON Tepanuu
remaTosiornyecknx 3aboneBaHuWi. bbINO ycTaHOBNEHO, 4TO
MCK nopasnseT nponudepaunto Nenko3HblX KNeTok. BmecTe
c TeMm MCK (in vitro), akcnpeccumpys aHTWanonToTU4YecKme
thakTopbl, MOHMXaloT 4yBCTBUTE/IbHOCTb NEeNKOo3HbIX
KNeToK K xumuoTepanuu. MMeloTca AaHHble O TOM, 4TO Y
MauWeHTOB CO 3/10Ka4yeCTBEHHbIMK 3ab0fieBaHNAMN  KPOBU
npy KOTPaHCMIAHTaLWMU YBEMYMBAETCA YacToTa peLuanBoB
nemkosa [19]. W3yyaeTca BO3MOXKHOCTb MCMONAb30BaHWS
MCK npu reHHon Tepanuu remocpunum B [9]. OTKpbIiBalOTCA
LIMPOKMe MnepcrnekTuBbl Mo npuMmeHeHuto MCK B KieTo4yHoM
Tepanun WHMapKTa MUOKapAa W XPOHWYECKOW cephaeyHown
HepocTaTo4HOCTW. [lpM nopaxeHWn MuoKapha penapauus
MOBPEXAEHHbIX TKaHeW MPOUCXOAWT B pesysbTaTe BBeAEeHWA
MCK B 30Hbl MH(papkTa, rae OHW 3aMeLlalT HeKpoTuYeckue
061aCTM AN  BOCCTaHaBAMBAKOT MOBPEXAEHHBIN MUOKapA
[3]. Mpn 3TOM 3(PheKTUBHOCTL Tepanun 3aBUCUT OT MeToAa
BBefeHns MCK B noBpexAeHHylo cepAeyHyto TKaHb. IMeHHo
BHyTpucepgeyHoe BBefeHne MCK sBnsetcs Hambonee
onTUManbHbIM MeToAaoM focTaBkm MCK. MNpuyem B penapauun
MuoKappa HanboMbliMM  TepaneBTUYECKMM  MOTEeHLManoM
obnapatoT MCK KOCTHOMO3roBoro npoucxoxgeHus [15].
Mpy ayTOUMMYHHbIX 3aboneBaHWAX, TaKMX Kak pPacCesHHbIN
CK/Jepo3 UM CUCTEMHas KpacHas BOJYaHKa TpaHCniaHTauus
MCK cnocobcTByeT TOpMOXeHUIO pa3sBuTusa 3abonesaHus.
MpyMeyaTeNibHO, YTO BOCCTAHOB/IEHME KIETOK MOLXKeNyA04HO
Kenesbl B 3KCMepUMeHTaslbHbIX WCCNef0BaHUAX, Bbl3BaHHOE
MCK, MOXeT HaWTW LUMPOKOe MPVMEHEHWE MpU JeveHun
caxapHoro Aunabeta. VmetoTcs MHoroobellaoLime
pe3ynbTaTbl B le4eHUn BPOHX0NeroYHON gucnnasum y netein
C ucnonb3oBaHveMm MCK. [laHHble MCCnefoBaHUA yKasblBaloT
Ha  MepCneKTUBHOCTb  MNPUMEHEHMS  BHYTPUCOCYAMCTOWN
TpaHcnnaHTaumn MCK npw neyeHun HenmpomereHepaTUBHbIX
3aboneBaHUi rOJIOBHOrO W CMAUHHOrO MO3ra, MOCNeAcTBUN
MHCynbTa, 6one3Hn AnbureiiMepa. Tak, B  HeAaBHUX
nccnefoBaHnax A 3PPeKTUBHONO NevyeHns ranobnacTomsbl
B KayeCTBe TepaneBTMYECKOro CpefcTBa WCMOAb3YOTCA
CKOHCTpyupoBaHHble ~ MCK, KoTopble  LefneHanpaBfieHHO
MUTpUpYyIoT K MecTaMm HOBOObGpa3oBaHui [23].

HecomHeHHO, npoAoKaloweecs QyHOaMeHTaAbHOE U
KAWHW4yeckoe wuccnefosaHne ceoiicts MCK, ocobeHHocTeln
BblAENIEHUS, KYNbTUBMPOBAHNSA 3TUX KJETOK OCTAeTCs B LieHTpe
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UG26LRRUUBPL SNINFLUBPL RRPALEN. UNFLSPYWSNFUL, ULJYSULANFE3UL
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JdbpphU tnwphubphu pepwjht pGpwwhwjnid jwjunptl Yyhpwnynd U dtgGUphdwjhUu gnnniuwjhu pphoutinp: “pwlp wnyw
GU gpGpt pninp hjnujwoépubpnud: Yhuhywywl wpwynhywinwd hhduwywunwd yhpwnynwd GU nuypwoéntdhg W dwpwwihu
hjnLujwéphg wupwwnywd dtgtuphdwiht gnnniuwhU peheubinp: MYwlp odnywd G nluhyw) hwunynipnctuutpny” dhgpwghwgh
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husgp pwpGUwwun wwjdwulbn £ unbnénd hjnujwépubph nGgbUGpwghwh W wpniuwunbnédwt wwwhnydwlu hwdwn:
UtigGuphdwjhu gnnnituwjhu pphoutinh pwnap yGpwywlugunnuywl wynunbUughwiu wwwgnigywé £ Uh 2wnpp hhjwunnipynctulGph
dwdwuwy: UbgbUuphdwihu gnnniuwghU  pehputph  Ynuuinnipwtph Yyhpwndwl W pepwyht  thnjuwywwnywunwpwuntpjwl
yihuhywywu wypnunnynubph wydwlu dwdwlwy hwwnny npwnpnipinu £ hwnywgynwd npwlg wuywnwlgnipjwl hwpgtphu:

Pwlwih pwnbp® JGgblphduyhli gnoncliuypls poholilin, SbUninpuwuyhli hunlwlipplln, Ynymnpdwgnid, wlginwlgnnel

MESENCHYMAL STEM CELLS: CULTIVATION, PROBLEMS OF SAFETY,
PROSPECT OF CLINICAL APPLICATION

S.S.Daghbashyan, K.l.Israyelyan, A.A.Pepanyan
Haemotology Center after Prof. R.Yeolyan, MH RA

In recent years mesenchymal stem cells are widely used in cell therapy. These cells are present practically at all tissues. In
clinical practice most often are applied mesenchymal stem cells of bone marrow and lipid tissue. MSC have unique properties:
high migratory ability, high proliferation and differentiation potential; immunomodulatory properties create conditions for
maintenance of regeneration and hematopoiesis. Recovery potential of these cells is established at many difficult diseases. Much
attention is paid to safety issues when using mesenchymal stem cells and developing clinical protocols of cellular transplantation.

Keywords: mesenchymal stem cells, phenotypical properties, cultivation, safety
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a-NFNNFSLk LEUrn2k aNrsnLk, PLSErLE3UPL-1a-k B4
PLSEMLE3UPL-10-k H6rC MUNCPU2F WuSUWBUQUUL UEQ

C.4.Ywpwybnjwl, v.U.lvwghyjwl

Eplewbih U.<Gnwgnt win. wbunwlhwl pdolwlwl hwdwyuwnwl

QGunwagnunnipjwl bwywwnwyp wunphwgh whinwodwagdwl JUbe a-ntnnigph UGUpngh gnpénuh (a-NFLY), huwnbpityhu-
lo-h (PL-1a) W huwnbpibyhu-10-h (PL-10) nGph nunwdUwuhpnipinill E: NunwdUwuhpyt)p U wunphwagh JdhghUu dwl—pnipjwl
hwugnghywyw—-hw-bw=-Jwjhtu wbuwyny wwnwwnn 2npg 110 hhwun, npnup pwdwudt, Gu 2 pudph: | pudpnud
punanyytp Gu 18-hg Upugle 64 wwnptywu 65 wunphwgny hhywun (43 wnnwdwpn W 22 yhu)" hhjwunnipjwl 1-hg uhugle
39 wwph  JwnGunipjwdp, npnup  uwnwgbp GU wyjwlunwywl  pnwdnd  (nGghUwnnpuhywghnl,  hwlwopuhnwlwnwhl,
hwywhhunwuhuwihl, pwqUwyhinwdhUwihl, pwnwlpwywntuwgunn,  wnGnwht  hwlwpnppnpwht): I fudpnud™ 18-
hg JUhUgle 65 wwpbywu 45 wunphwany hhywun (31 wnwdwpn W 14 yhu)" hhqwunnipjwlt 6 wduhg UhUgle 32 wwnph
Jwnbuntgjwdp, npnup unwgt] U wypuinpwupwiht podnud (Wjwunwlwu pniddwup gnigwhtn® htwwwnnwpnunbyunnputn):
Quydwu hudpnd 19-hg JhUgle 57 wwpbywlu 18 wnnng wusdhup LU (nnunputp), wn pynd” 9 wnwdwpn W 9 yhu:

Zhjwlnutph wnjwu 2hénynwd hdntbwdbpdtUinwiht pwlwywywl yepinwonipjwl bpnnny nwunwduwuhpydt| U a-NFLS-h,
bL-1-h W hL-10-h  Jdwlwpnwyubpp® «Demeditec Diagnostics GmbH» atnuwpynipjwl  hwdwpwdniutpny:  Uprynuplbiph
Jhbwywagpwywu ytpineoncgyntup uwwnwnpyt) £ yhdwlywagpwywl spwgpwiht wwwhnydwl SPSS 16.0 thwpbph oguntpjwUp:

AnpsUwywund  wnnng  wldwlg pudph  hwdbdwwnnipjwdp  wunphwgny  hhywunutph pE” | W pE” I hudpbpnud
pnidnudhg wnwy 2nppwlwnnn a-NFLS-h W bL-1a-h Jwywpnwyubpp hwywuwnhnpbU pwpép Gu, huy PL-10-h Jwlwpnwyp®
hwydwuwnhnptUu  gwén: Munphwany hhjwunutph | hudpnud  pndnwdhg  hGunn o-NFLS-h W bL-1-h  Jwlwpnwyutpp
hwjwuwnhnptUu udwgnd GU, huy PL-10-h dJwlwpnwyp pwpépwlnwd £ gpbpt  dnnBUwind  Unpdwih  uwhdwuubphu:
Munphwagny hhdwunutph I judpnud pnudnudhg hGwnn a-NFLS-h W bL-1-h dwywpnwyubpu £ wybih Gu ujwgnd (pwu |
fudpned), huy PL-10-h Jwywpnwyp® £ wnwytb] pwpépwlncd (pwu | fudpned)’ punhnwy UnintUwiny Uunpdwih uwhdwulubphu
W Uunpdwynnytiny (hhdwunutph Il fudpnud wpdwlwandt) £ pneddwl wnwytb) pwnén wpryntuwyGunngeynil, pwl | fudpned):

Munphwagh JvhghUu dwupnipjwl hwlgnighywywhwlwywiht dlny wnwnwwnn hhjwunubph wpjwu 2hénynwd o-NFLS-h,
bL-1-h W bL-10-h  wpéwlwagnpywsé thnhnfunignctlGpp Lpwlwlwih ntGp nuGU wunphwgh  whinwéwaqdwl  gnpdnLu:

Pwlwih pwnbp® Awlgnighlwdwhwliwluyhl wunpphuwq, a-nientgph UaLnngh gnpdnl, plinbptihpl-1a, hiinbpllpl-10

Munphwagp gbpwqwlgwuwbu dwayh thnhuwgnbgnipjwl wdtlwyénnpn? hpwnwpanwpynlul £ [6, 7,
whunwhwpnwuny ntnGygynn, SwanLUlwpwuwywlu 9-141]:
UwhiwnpwdwnpywanLpjwlp wwyUwlwynpyws T1-hGwGpwihu inGuwyh huncu wwwnwupuwlp

(Unynywh - htlpp  hwdwwwwnwupiwl — ppndnundutph Gupwnpnud £ T1-hGwtnusht - wGuwyh  huni - wpndhih
PSORS-1-hg Uhlgle PSORS-13  hwwnwéltpl  tu, npatp  9htnbhlltinh - (a-NFLS,  y-plinGpdtipnl, — hlwntiniGyhu-2,
wwpnlwynid  GU wunphwgh  quipguguwl  wwpptip huwntnGyhu-12 W wyu) wpunwnpnipntt, npnup LRwuwywih
«pLULWBNL-gEULN»), RupnUhYwywl hupUwhuntu nGn nubu wunphwagh whinwoéwaguwu puunpnwd: Ujuwbu,
hhuwunnLpyntl £, nph hhupnd puyws £ Yspwinhunghultnh whinwhwpdwl  opwhultpnd  wpwnwhwjngwlywlwunid
wpnihdtpwghnt W nwppbpwldwlt — gnpdplpwgltnh GU a-NFLS-U (wnunnhdnl ghinnyhUwihlu  uwlunnwenytdh
huwpuinndp nt duwlh  huntt hndbnuinwgh  fuwpwpndp Unnbpwghw), y-hiintndtinnlip (CD4+ L CD8+ T-lhudnghinlitinh
(huntUwlwhuw| ghinnyhlutph wpiwnpnuentl, pnppnpwhl L Ytpwwnhlnghwttnh - wyinhywgnid),  hwntin(Gyhu-2-p,
nbwyghwiitnh wlwonid, nenuw| wughngtltq L wy) [1-8]:  PUNENELAU-12-0 Lyl Upunwhuginzwluibunud U

Munphwgh whitnwswaUwl twnwplnyp Lwl (ptYngle ng Jhwpdtpnptl) 2wwn wy wpnpnppnpwihu
hwjbgwlwngbpp htent 6U- wdpnnewlywl W, wnwdt] L, ghwnyhuutp (huwntnyhu-1, -6, -8, -15, -17, -18, -19, -20,
wywpuint - hubintg  (pwguwwwindwnwghnwywlnpindl, -22, -23 W wjlb), htgwtu Lwl Upwlg plyuwiheutinp, npnup
pwquUuwnwswgnLiuwiunLynil), nunh wju nennLpjwdp hntlg  wywunl  niutl wunphwaujhl - Jwhwwyutnned
ghinwywl-Yhuhywyw nLunLdbwuhpnLpgntlltinp pnppnpwjhb UGputhnwlph dlewynpdwl, YGpwinhunghwnutph
>wpnLlwynid GU: hhwtpwpnihdtpwghwh W wwpptipwydwl fuwpuinncdutiph

Tunphwap'  npubu hupUwhunLu hhywilnnLpnLy, gnpoénd: Uh 2wpp ghwnnyhuutp dGdwgunwd GU wwnuwunngh
punpmoynid £ popwyhl huniUhintinh  wywnhyuwgniuny® hwuntw YGpwwhunghwnubph  Yuwyntunwgyntup [2,  9-171:
nnulinpding - T-(hudnghwniinh - wpunwhuwjingwywlwgnedny hunll wwwwuhuiwlh  dhwgiw;  hwdwlwnpantd
(T1-hGiwbpwiht - wGuwyh  huntu wpndhth - pnppnpuhlu ghuinnyhUwhl hwlwantgnLpwlp wnpynn puwinan
anpdpupwgltph - Jwjwénw,  wunphwgh  whinwswgdwl quwhwnwluwlp wwydwlwynpyws E upwlny,
glruwdnn Uttuwuhqup), nnp YGpwnhunghwnltinh, np o wwunitpugnd B Quogdynd  whinwpwlwlwl
tunnptilhnghwnutiph W pnppnpuwjhl utputhnwlpp anndplpwgh Jthuwlhquutnh, hugwtiu lwil
utipywjwglnn  Uh  2wpp  wyp  pghgltiph  (UGjinpndhiutin, wunphwah  qupgwgdwl  nhUwdhyuih  (hwpwédwl,
Ununghwnltin, CD1lc+ nGunphinwjhl pehutin W wj) Uhol utnwghnlwn W wwwsuwl 1)) Jwuhl:
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Yuwl pwquwphy whuwiinwuputn, npnugnid
ubpywywgywd Gu wunphwquwjhu hwugnLghyuGpnwd
ghwnnyhuutph  pwuwlwywl thnthnfungyntultpp,  uwywju
wpjwl  héntynd npw JGpwpbpw) - w2uwnwlpubpp
uwywywpehy GU, huy wpnynuputpp™ pwaguhdwuwn, wju huy
wwwndwnny Upwlg nwuncdUwuhpnigintup 2wpnilwynd £
gyt ghinwlwl hwupnipjwl nwnpnejwl yeunpnuncd:
fuunph  wyddbwywunpiniup pGlwnpynud £ Upwlny,
nn ghwnyhuutphg 2wwbplu  wpntlU  wjuonp nwnab; Gu
pGpwwlwinhy  phpwhiltn  (Bhpwhuwihl, — wpyntwybn
WL wnwlg pwpnnipntubph pnudned): PUuwywl £
dwdwlwyh pupwgpnd YhwjnuwpetpdtUu Unp phpwhultn,
ylwyytt  wunphwagh pnwddwl  dwpunwdwpnpjwu - W
nwquwywpnipjwl Unp nwnnnipjnlltp [9, 12, 13, 18, 191]:

ZGwnwgnunntpjwl Uwwuwnwyp wunphwgh dhghu
swupnLpjwlu hwugnLghywywhwuwyuwjhu intuwyny
wnwnwwnn  hhjqwunutph  wpwu  2hénynd  a-NFLS-h,
hL-1a-h w hL-10-h pwlwlwywu puncpwantph
nuntdUwuhpnLpjwu W Upwlg nL Ythuhywywu
Lpwuutph  Jhple  huwpwynp  hwdwhwpwpbpwygnipjwl
pwgwhwjwndwl dwuwwwphny wunphwagh whinwdwagdwl
dGhuwuhquuGpnuwd  JGpghulGphu ntph  wwpqwpwunwdu  E:

QGwnwgnuninipintuip . wypnuwtywhy £ (Ynhnpuwyht,
Gpywjlwywl), dhwytUwnnnu, pwg, Ythupywywu-
[wpnpwwnnn, hunctuwpwlwywl, nwunndhqugywd,
gnLgwhtn hudptipnid, npwywu huyynn: fudptiph
pwdwunwp  Jwuwwnys, £t wwpg  nwunndhqughwih
Gnwuwyny wwwmwhwywl pytph wrynuwyh Yhpwnnedny:

LGnwgnnnipjwl Unipp b dpnnutipp

QGwnwgnwnintllt - wpwnnuysp £ BMR
hwuduwdnnnyh ynnuhg: Zhjwunutpp
hGwnwagnunnLpjwu Jwulwygnipjwu nbntywg-Jwd
hwJwawjuncpjnLu Gu unnpwagpbi: W2huwinwlpl
hpwywlwgyb £ << uu Jwwpwlntpjwlu W
uGnwywpwywpwunLpjwl PAY-nLU 2015-2017pp.:

ArunwUwuhpybp BU wunphwgh UJhgohU  dwu-nnipjwl
hwugnighywywhwuwywhu inGuwyny nwnwwnn
onipg 110 hhgqwunutp  (pungpydwu W pwgwndwl
swihwlhuGpht hwdwwwwnwuhuwl), npnup  ytGpghu 6
wdhultphU  hpduwywl  Ywd nplt  wy  hhywunnipjwlu
Juwwwygnigjwdp  hwdwywpgwjhu  pndnd  g6U  unwgty,
U tnwnwwnd  Jwpwywhlu, pnppnpwjhl, wnunnhuncu
yud undwunhly pUunyph wyj| whinwpwuncpjwdp:

Zhjqwunutpp pwdwlyt]; Gu 2  hudph: <hgwlnutph
| hudpnd pungpyytp U wunphwgh Jhght  dwupnipjwl
hwugnighywywhwlwywjhu alund nwnwwnn 18-hg uhugl 64
wnwnblwu (42,5+13,5 nn.) 65 hhywln, win pyncd” 43 tnnwidwinn
W 22 yhu £ 1-hg Uhug 39 tnwph hhjwunnipjwl quntUnipjwdp
(18,712 wuwph): <hdwunutph I hudpnd punagpyyt) Gu
wunphwah JhghUu Swunnipjwl hwlgnighlwywhwluwywihu
alLny nwnwwnn 18-hg Uhugle 65 tnwptywl (43,3+12,2 wnn.) 45
hhjwun, wn pynwd” 31 ninwdwnn W 14 yhu' 6 wduhg dhugl
32 mwph hhjwunnpjwl JuntGunigjwdp (17,3£11,2 wwph):

Quydwl  punwpp  UGpYwywgnptp  Gu 19-hg  Jhusl
57 wwpGywu (27,9£10,8 w.) 18 wnnnp wldhup
(nnunpubp), wn pyd 9 wnwdwpn W 9  yphu:

I hudph  hpdwlnuGpp  uwnwgb];  GU nwuwywl
pnidncd (nGghUuwnnpuhywghn, hwlwopuhnwuwnwjhl,
hwywhhunnwuhUwjhtu, pwgdwyhunwdhlbwihu,

Erhlwjh
LUwhiwwtu

pwnwlpwywntuwglnn,wmbnwiht hwlwpnppnpwhu  ng
untpnhnwihu  pnuwdnud): 1l fudph  hhjwunUGpp  unwgh
GU  wypUunpwlpwhtu  pndnud (nuwywl  pnuddwlp
gnigwhbn®  hGwwwnwpnubywunnputp):  2uydwl  funwdpp
(ghinnyhuuGph  nGdGpGLUWIHU  wpdbputph  npnpdwl W
hwuGdwwnnipjwt  Uwwwnwynyg)  gnpdlwlwunwd  wnnny,
pdywlywl hwdwwwwnwuppwl  quunpntt wugwd W
nnuwghwjh pnywnynipintt unwgwd 18 wldhup  Gl:

MNunphwghuhghUswunnipjwlhwlgnighyuwywhwlwywihu
nGuwyny wwnwwnn hhjwunutph  wpwu  2hénLynd
pnudnuwdhg wnwy W hGwnn  a-NFLY-h, bL-la-h W bL-10-h
dwywpnwyutph  nwnwUwuhpnignlult hpwywuwgybp  E
huntuwdtpdtunwiht pwlwywlwl yGp-nLdnpjwl UGpnnny
(ELISA), «Demeditec Diagnostics GmbH» aGnuwnpyntpjwl
(4%Q) wwwnnuwlwl gnpdbuwlywnght hwdwwwunwuhuwl:

LGwnwgnunnipjwl wpryntupltiph yhbwlwagpwywu
JGpnuongjw bwwunwyny Yhpwntp Gup Jhdwlwagpwywl
dpwagnpwjhu wuwwhnydwl SPSS 16.0 thwpbpp:

UhUgle  hwdGdwunwywl  Jyepinénipyntup  (hhywunutph
2 hudptiph W huydwu pudph Jhol), a-NFLa-h, bL-lo-h W bL-
10-h hwdwp nwnwduwuhptp Gup thnpdbwywu  nyjwiutph
pwhundutipp  Undngnpny-Udhpunyh  pGuwnh  oqunipjwdp,
nphg htwnn Yhpwntp Gup wwpwdbwnpwlywl' UwnynnGunh
t-pbupp, pun npnwd hwpdwpyp Ywhudwsd E oGnGp wjl
hwugwdwuphg, pt hwdtdwwnynn fudpGph nhuwGpuhwltGpp
yhdwlwagnpnptl Lpwlwywihnptl wwpptpynud GU hpwphg,
pb ny (wju Uwwwwyny Yhpwnytip £ dhptinh F-phupp):
UjuncthGunle a-NFLa-h, bL-1a-h W bL-10-h hwdwp hhywunutph
2 tudptiph dhghUuGph hwpwptGpnypjult hwdwnp Gwnnigytby
GU 95%-wlng hwywuwnhnipjwl whpnypUbp,  wwpgbnt
hwdwp, pt nppwl E thnthnpudt] hwdGdwunygnn  hudptiph
ghwnyhuutph wpunwhwjwngwywunipindup: Sywiutpp
hwdwpyt U yhdwywapnptu  Lpwlwywih, Gpp p<0,05:

Upnyncupubipp W pUuwpyncdp

w) | L N pdpbph  wunphwqgnyd - hhdwlinlibnh L
wnnng  nnlnplbnph  wmywl  phontyncd  a-NfL3-p,  pL-
la-h U PL-10-h  dwlhwnpnwllbnh  hwdGduwanngygnlin

Unnng nnunputph hudph hwdtdwwnnipjwdp hhywunutph
GpynL pudptipnud E| pnudnwdhg wnwe a-NFLS-h W bL-la-h
dwywpnwyutpp hwywuwnhnptU pwpép Gu Gnbp (P<0,001):
Ujuwbu, 1-hu Uywppnwd gnyg E wpdwd, np pnwdnidhg
wnwy a-NFLY-h  punnpyntup hhdwunutGph | pudpnud
Jwaquty £ 13,3+5.2 wa/d, huy II fudpnud® 13,5+4,2 wa/u)
(wnnng nnunputph uUnwnn® 3,9£1,5 wa/d): Pnidnwdhg htwnn
a-NFLS-h  punnipntup Uwabp £ hhdquunuGph | pudpnud
hwultiny 6,2+2,1 wa/ui-h, huy Il pudpnd” 4,3+£0,9 wa/dl-h:

2-nn Uywnpnd gnyg E wpdwéd, np pnwdnwdhg  wnwy
bL-la-h  huwnnipiniup  hhdwunuGph | pudpnd Yuqubp E
12,1+3,3 wa/U, huy Il fudpnud’ 14,6+4,4 waq/U] (wnnng
nnunputph Unn® 5,5+1,8 wag/d): Pndnwihg hGwunn  bL-
la-h  puwnnueyniup Udwagbp B hhdwunubph 1 pudpnud
hwultiny 6,7+1,4 wa/di-h, huy Il pudpnd® 5,3+1,1 wa/dj-h:

Ujnu Ynnuhg, wnnng nnunputph fudph hwdGdwunnipjwup
hpwun-uUt=ph pE" | W pE" Il hudptpnwd 2nppwlwnnn bL-
10-h dwywpnwyp Gnb] £ hwjwuwnhnptu gwép (P<0,001):
Wuwbtu, 3-pn Uywpnw gnyg E wpgwd, np pnudnidhg
wnwye  bL-10-h  punnipyntup - hhwunutph | pudpnud
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Ywaqut £ 3,7+1,8 wag/d, huy Il fudpnud® 3,8+1,4 wag/d] (wnnng

huinnipntll wiek] B hhdquunUbph | pudpnud  hwulbing

nnunputph Unwn® 10,9+1,3 wa/d): Pnidnwdhg hbwnn bL-10-h 8,9+2,1 wag/d-h, huy I pudpnd” 10,1%x1,4  wa/ui-h:
L 1]
*
12 5+
104 128
104 B8
(%]
10 0
238
*
= -
"'zl' 15 -
= o
" T
257 J_
|:|-
T T T
Group 1 (afler) Group 2 (ofher) Conlrol
Group

LY. 1. I T fudptph wunphwany hhwunutph wpjwuhénynda-NELa-h junnipynitp pnidnidhghbinn W huydwl fudpnud (wg/dg-ny)

Unweoht Uywpnud wwwnybpqwsé £ | W I pudpGpnud
wunphwany hhywunutph  (pnudnwdhg  hGwn),  hUgwGu
Uwl  wnnne nnunpubph  wpwu  2hénlyncd  a-NFLG-h
Jwlwpnwyutpp: <hdwunutph | fudpnd pGntph uwnnphu
uwhdwup (LW) pnwdnwdhg hGwnn 2,9 £, wnwehu Ywpunhp
4,9, tipynnpn Ydwpwinhip® 5,8, Gppnpn ywnwhip® 7,0, ptintinh
ytphUu uwhdwlp (UW)" 10,2, dheyquwpuhuwhu inhpnypep (IQR,
interquartile range)’ 2,1: Zhjwunutiph Il fudpnwd pnidnidhg
htwn ptntph unnphu uwhdwup 2,7 £, wnwehUu Ywpunhp'
3,5, ipupnpn Ydwpuhip® 4,5, Gppnpn Ydwnpanhip® 5,1, pentiph
ytphu uwhdwup® 5,8 W Uhgyyuwnwnhiwjhl pwnpp” 1,6: Quuwl
fudpnLd pbintph uinnphU uwhdwup 1,6 £, wnwghU yJwpunhpp®
3,1, tpupnpn Ydwpuhip® 4,0, Gppnpn Ydwnunhip® 4,2, peintiph
ytphu  uwhdwup® 5,9 W Jhpywpunhjwihtu 2wppp” 1,1:

Gpypnpn Uywpnud wwwnybpdwsé £ 1 W I pudpGpnud

wunphwany hhywunutph  (pnudnwdhg  hGwn),  hUgwGu
Uwl  wnnng nnunputph  wpwu  2hénynwd  bL-1a-h
Jwlwpnwyp: <pdwlnuGph | hudpnud  pGnGph  uninphu

uwhdwup pnwdnwdhg htwnn 3,1 £, wnwehU yywpwinhpp® 5,8,
Gnpunnpn Ydwpwhip® 7, Gppnpn Ydwpnhip® 7,6, ptintiph
ytphu  uwhdwup® 9,3, udhpyywpwunphjwhu  whpnyep’ 1,8:

14

ZhJwunutph Il fudpned pGnGph unnnphu uwhdwlup pndnidhg
htinn® 3,8 £, wnwght Yywpwhip® 4,2, Gpunnpn Yywnwnhip®
51, tppnpn Gqwpunhp® 6,2, pentiph ytipht - uwhdwlp®
7.3, dpgyywpwunphwihu - nhpnypp 2@ Quydwl  fudpnud
ptnGph unnphu uwhdwup 3,1 £, wnwehU Yywnpwhp' 3,8,
nypnpn. YJwnwhip® 5,6, Gppnpn Ydwpnhp® 6,3, pbintinh
Jtphu  uwhdwup® 9,2, Jhpyjwpunphjwht  wppp”  2,5:

Gppnpn UJwppnwd - Wwwnybpdwd £ 1 W 11 fudpbpnud
wunphwany hhywunutph (pnidndhg htunn), hugwbu Uwle
wnnng nnunpubph wpwu 2hénynwd PL-10-h Jwlwpnwyp:
Zhywlnutph I fudpnud ptintph unnphU uwhdwup pndnidhg
htinn 4,7 £, wnwghU Yqwpwhpp® 7,8, tipypnpn Yywnuinhpp®
8,9, tppnpn YJwpwhp® 10,3, ptntph 4Gphu uwhdwlp®
13,2, Jdhgoywpuinhwiht  whpnypp™ 2,5 hdwunubph I
fudpnud  pbnGph  uwninphu uwhdwup pnwdnwdhg hGunn 7,6
E, wnwghl Yjwpwhip® 9,7, tpypnpn Ydwpnpp' 10,1,
Gppnpn YJwpunphp® 11,1, ptnGph JGphu uwhdwlp® 12,1,
dhoyywnunhiwhtu inhpnypp’ 1,4: Quydwu pudpnud ptintph
unnphu  uwhdwlp 8,9 £, wnwghu YJwpwnphp 10,65,
Gnypnpn ywpwnhip® 11,2, Gppnpn ydwpnhp' 11,8, ptintiph
Jtphu uwhdwup® 12,2,  Jdhpyywpwunhjwht 2wppp™ 1,15:
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LY. 2. I I judptph wunphwqny hhyjwunutph wpjwl 2héncynd bL-1a-h junncpncp pncdnedhg hbinn W huydwl judpned (wg/dg-ny)

Gppnpn UJwppnud wwnybpdwé £ 1 W 1 pudpbipnud
wunphwany hhjwunuGph (pnudnwlhg hGwn), hugwtu Uwle
wnnne nnunputph wpuwu 2hénynd bL-10-h Jwlwpnwyp:
Zhjwunutph I fudpnwd ptnGph unnphU uwhdwlup pndnidhg
htwnn 4,7 £, wnwght Ywnpwhp® 7,8, Gplipnpn Ydwninhip®
8,9, tppnpn Yjwpwnpp' 10,3, pbntph 4bphu uwhdwlp®
13,2, uhgyqwpwhiwihu whpnypp'  2,5: <hdwlunubph I
hudpnuwd  ptinGph  unnnphu  uwhdwup pnwdnwhg hGunn 7,6
£, wnwght Yqwpwhp' 9,7, Gpypnpn Ydwpupp® 10,1,
Gppnpn yJwpwnpp' 11,1, pbnGph yGphUu uwhdwup® 12,1,
dhpyJwpunpiwjht wnppnypp’ 1,4: Quydwlu pudpnud pbntph
unnphu  uwhdwlp 8,9 E, wnwehtu Ywpwhp' 10,65,
Gnupnpn Ydwpwhip® 11,2, Gppnpn Ydwnpnhp® 11,8, pintinh
ytphu uwhdwup® 12,2,  dheyqwpuhuhu 2wppp” 1,15:

£) 1 pudph wunphwgnd - hhdwilnlibph - sppwlincd
a-nrue-p,  pbl-la-h L PL-10-h  Upghl  wpdbplbnh
hwpwpbnnuyziwli - hupduwnlyp  pncdncdhg  wnwyp L hbwn

| hudph jnpwpwlgnip hhdwunh  hwdwp  hwdwnybg
Gup a-NFuL9-h, bL-la-h W bL-10-h" pnudnwdhg wnwp W
hGinn  Gnwd  wpdbpubph  hwpwpbpowgintup,  www®
dhghtwgnt] (R, uUhghU wpdbp): WunthGnle hwaywpyty
Gup  wn hwpwpbpnpjwl  95%-wlng  hwyjwuwnhnipjwl

nhpnypp  (hwpdwpydwl  wju  JGpnnh  puwnpnipniup
wwydwlwynpywé E Upwlny, np hwdwhwpwpGpwygywd
hudptp GU  hwdtdwwynwd  (intrasubject variability)' Uunyju
hhywunh wnyjwiutipp pnednwdhg wnwye W hGunn, hpwywlwgyt|
£ SPSS 6pwapwjhu thwpbph Uhengny): Wuwtu, wunphwany
hhqwunutph | fudpnud NFLY-a-h UhghU wndbpp 2,228 t
(RI-NFLG-a = 2,228): 95% hwywuwhnipjwl wnhpnyph
hwyqwpyp [UGp nbwpnwd® (2,026 - 2,431)] pnyp £ wwihu
95% hwywuwnhnipjwdp wunGine, np | fjudph hhywunutph
onppwlnud RI-NFLG-a-U UJwqb] E wnudwqu 2,026 wuqud:
Lnylu npwdwpwuncpjwup, RI-IL-1a-h 95% hwyjwuwnhnipjwl
nhpnyplu £ (1,703-1,973), npp pnyy £ wwhu 95%
hwywuwnhnipjwdp wunbint, np hhjwunutph Jdnwin RI-IL-1a-p
pnidnudhg hGunn Ujwqb) £ wnujwqu 1,703 wugqwd: RI-IL-10-h
95% hwywuwnhnipjwl wnhpnypl £ (2,561-3,291), np pny| E
nuwihu 95% hwywuwnhnipjwdp wuntng, np hhjwunutiph dnwn
RI-IL-10-p pnudnudhg hGunn wéb] £ wnUdwaql 2,561 wugwd:

Q) I pdph wunphwany - hhdwlnlbph - apgwlintd
a-nrLa-p,  pl-la-h L PL-10-h  dpohl  wnpdbplitnh
hwpwpbnnuyywll - hupdunln - pocdnedhg  wnwye L hbun

Il udph jnpwipwiliginip hhywunh hwdwp hwaqwnyt) Gup
a-NrLa-h, bL-1a-h W PL-10-h" pndnwdhg wnwy W htwnn tnwd
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wndtiputph hwpwpbpnigyntup, www' Uhghuwgpty (R, Uhghu
wndtip): YunthGunl hwdwpyt Gup wyn hwpwpGpnipjwl 95%-
wung hwywuwnhnipjwl wnhpnypep’ Uunylu hhywunh ngjwutpp
pnidndhg wnwy W hGunn: Wuwbu, wunphwany hhjwunutiph
Il udpnud NFLS-a-h UhphU wipdtipp 3,214 £ (RI-NFLY-0=3,214):
95% hwywuwnhnpjwl nhpnyph hwywpyp [wju nbwpnid®

pnidnudhg hGunn Ujwgnd £ wnUdwqu 2,92 wlugwu: Lnyu
npwldwpwuncpjwdp,  RI-IL-1a-h - 95% hwjwuwnhnipjwl
nhpnyplu £ (2,531-3,124), np pny, £ wnwhu  95%
hwywuwnhnipjwdp wunGing, np hhjwunutph Unwn RI-IL-1a-p
pnidnudhg hGwnn wglb| E wnUywqu 2,531 wuquwd: RI-IL-10-h
95% hwywuwnhnipjwl nhpnypl £ (2,681-3,672), np pny| £

(2,920-3,509)] pnyy E wwhu 95% hwjwuwnhnipjwdp nuwihu 95% hwjwuwnhnpjwdp wyunbint, np hhjwunutph dnwn
wuntGip, np o I hudph hhdwunubGph  Unuin RI-NFLS-a-U RII-IL-10-p pnidnudhg hGunn wék] £ wnUjwqu 2,681 wuqud:
14 00=
12007 'l‘ AE
—
11000
=
b
=
B00=
I35
Ll
& 00
168
& 00
G-u-..ml { e} ﬂ-r-:wi { ey Lot ol
Group

LY. 3. I L Il pudptiph wunphwqgny hhjwunutph wpjwu 2héncyncd bL-10-h fjuwninipyniip pnednidhg htwnn W huydwl judpnod

(wq/dg-ny)

n) 1l 1l fudplinh wunphwaqnd hhdwlnlbnh pnswined a-NkLa-p,
pL-1a-h L PL-10-h Upghl  wndbplbnh  hwpwpGnnygiwl
hupywnln pncandhg hbun

Wjuintn hwdbdwwnynn hudptpp hwdwhwpwptpuwygywoé
sGU (intersubject variability), nLuinh Yhpwnyt) £ hwdwnyh wy
Fieller-h JGpnnp (Lwhiwwnbujwé £ shwdwhwpwptpwygywéd
hudptiph hwdtdwwnnipjwl hwdwn hpwywuwgyt| £ GraphPad
Spwapwihl thwptiph Uhgngny):

Pniddwl  wpryntupned | W IF pudpGpnud - wunphwagny
hhjwunutph wpwu 2héncyncd wpdwuwgnytbp U hGnljw
thnthnfunigynilltinp: R-NFLS-a-U pulwé £ (1,299-1,604) 95%
hwyjwuwnhnipjwl nhpnypnud, npp Lpwuwynwd £, np 95%
hwywuwnhnipjwdp YwntGh £ wunt, np RI-NFLY-a-p pnidnwdhg
hGwnn ujwgnud £ 1,299 wuqwd wybih, pwu RI-NFLG-0-U:
R-IL-1a-U  puwé E (1,165-1,369) 95% hwywuwnhnipjwl
wnhpnypned, npp Lpwlwynwd £ np 95% hwywuwnhnipjwdp
ywpblh £ wunb, np RI-IL-1a-U pniudnwdhg hGunn Ujwgnud £
1,165 wuqwd wytih, pwu RI-IL-1a-U: R-IL-10-U pulwé E (1,067-
1,229) 95% hwdwuwnhnipjwl nhpnypnid, npp Lywlwynd
E np 95% hwywuwnhnipjwdp YwnGih £ wunb, np RI-IL-10-p
pnidnidhg htuinn wénwd £ 1,067 wugwd wytih, pwu RI-IL-10-U:

16

t) a-nrLe-p, bL-la-h L PL-10-h  hwdwn  wunphwqnd
hhdwilinbnph 1 fudph, pncdnidhg htunn dhghl wndbph L hulfys
fuuph Uhghl wndtph hwpwpbnnieiwl qUuwhwanncdn

Wjunntn hwdtdwwnynn hudptpp hwdwhwpwpGpwygywd
¢6U, nwwnh Yphpwnybp £ hwpdqwpyh wy Fieller-h JGpnnp
(bwhiwwnbujws £ shwdwhwpwptpwygywé hudptph
hwuGdwwnnipjwtu  hwdwp,  hpwywlwgytp £ GraphPad
Spwapwiht thwpbph dhpngny): R-NFLS-a-U puywd £ (1.304-
1.95) 95% hwywuwhnipjwl whpnypnwd, npp Lpwlwynwd
E, np 95% hwywuwnhnipjwdp YwnGh £ wunt, np | fudph
hhywunutph Unwn RI-NFLS-a-U pnudndhg hGunn nbnleu dunwd
£ 1.304 wuqwu wybih £, pwl huyhg hudpnid: R-IL-1o-U pUulywd
E (1,059-1,477) 95% hwywuwhnipjwl whpnypnid, npp
Lywlwynwd £ np 95% hwywuwnhnipjwdp Ywnbh E wung,
np Rl-IL-1a-U pnidnudhg hGunn nbnlu Junwd £ 1.059 wugqwd
wytlh, pwu huyhg udpnud: R-IL-10-U puywé E (1,137-1,338)
95% hwywuwnhnipjwl inhpnypnwd, npp Lpwlwynwd £ np 95%
hwywuwnhnipjwup Ywnpbih £ wunb, np RI-IL-10-p pnudnidhg
hGwnn ntnlu Junwd £ 1,137 wugwd wwlwu, pwlu huyhg
hudpnid:
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q) a-nNrLe-p, bl-la-h U P+L-10-h hwdwn  wunphwqnd 2npwlwnnn  hwwpnppnpwiht  ghwnnyhuutph  (PL-10)
hhdwilinbbnh Il fudph, pncdnedhg htun dhghl wndbph L hulfs dwywpnwyp®  hwywuwmhnptl  gwén:  Pnwdnwihg  hbwnn
fudph Uhghl wndtph hwnwpbpnysiwl qUuwhwanncdp wunphwgny  hphdwunuGph | pudpnud  wpnpnppnpwjhl

Ujuintn hwdtdwunynn fudptipp hwdwhwpwpbpwygywé ghunnypliltinh dwywnnwyp Ldwatip £ (RENFLS-a-U- Ldwati
stU, nwwnh Yppwnds) b hupdunbh wy Fieller-h Uspnnp E wnUjwqu 2,026 wuqwd, RI-L-lo-p° wnUjwqu 1,703
(Lwpwwbuyws  E shwdwhwpwpetspwygyws  fudptph wlgwd), huy hwywpnppnpwjhl ghwinyhuutiph dwywnpnwyp,

hwutUwuwnnipjwl  hwdwn,  hpwywluwgytp Et  GraphPad punhwywnwyp, pwnapwgty £ (RIIL-10-p wéb B wnlywql

spwagpuyhl - thwpbph  Uhgngnd):  R-NFLG-o-U  pllws  E 2,561  wugwd)” UnntUwiny  Unpdwih  uwhdwlUbphu:
(0.91-1.343) 95% hwdwuwnhnipjwl whpnypnid: Rwuh np Fndnuhg - htiin - wunphwany  hhjwinuinh 1 fudpnd
1-p puywd E wyn wnppnypnid, nw Lpwlbwynwd £ np 95% wnnpnppnpwhl ghinnylilph - Jwlwnnwiu £ wdeh E
udwab| (RI-NFLS-a-U LYwagb] £ wnuywaql 2,92 wuquwd, RIl-
IL-1o-p” wnUywqU 2,531 wuqwd)’ punhniy UninbUwiny W
hwultiny Unpdwjh uwhdwultphu, huy hwywpnppnpwjhl
ghunnyhuutph Jwywpnwyu £ wndGih £ pwpapwgt) (RI-IL-
10-p pnidnudhg hGnn wék| E wnuywqu 2,681 wuqwd)' gpbpb
(hwywwnwp Unpdwynpytinyg: Cunn wyunphwgny hhywunutph

hwywuwnhnipjwup tnwpptpnieiniu fudptipnh dhele sGUp Yupnn
wpadwlwagnt: 2nin unnegdwu hwdwp Upwug Uywwndwdp
Uhpwnt| Gup Student-h t ptupp, npp UnyUwbu Lywlwywihg
wnwppbpnpintu gh wpdwlwanb;: R-IL-1o-U puywo E (0,85-
1,199) 95% hwywuwnhnipjwl whpnypnd: Bwuh np 1-p
puywd £ wyn whpnypnwd, www nw Wwluwynwd £ np 95%
hwywutnhnipjwdp twnpbnnuntl ludptiph dhele s5Up Ywinnn 2npwunid pnidnidhg hGunn ghninyhuutph dhghu wpdtputiph
wpdwlwagnk|: Student-h t pbupp UnyUwbu Lywlwlwihg hwpuwptinnipjwl Uwuhl nguuph” hhywunutnh 1 fudpnud
nwpppnLpInlU sh wpdwlwagnb R-IL-10-U pulws £ (1,005- wpawlwagnyt| £ wnwybp pwpap  wpryniiwybnnignil:
Ujuwbu, RI-NFLY-a-U pnidnwdhg hGunn Udwaqb] £ 1,299
wUugwd wybih, pwl RI-NFLS-a-U, RI-IL-1e-U" 1,165 wuqud
wytlh, pwu RI-IL-1a-U: hUg yGpwptGpnuwd £ hwywpnppnpwjhu
ghwnnyhuutiphu, www RII-IL-10-p pnwdndhg hGunn wéb] £
1,067 wuqwu wytih, pwu RI-IL-10-p:

Gapwhugnipjnil Ujuwhuny, a-NFLS-h, bL-1a-h W bL-10-h Jwulwygnipjwdp

Unnng nnunputph pudph hwdGdwunnipjwdp, wunphwagh plUpwgnn wunphwah qupguguwu dniGyneywshu
Udhght  dwupnipjwl  hwugnighwywhwUwywhu  alny Uthuwuhquutiph pwgwhuwjinndp hUuwpwynpnipni Eplatnnud
wnwnwwnn hhjwunutph | W I fudpGpnud pnudnudhg wnwg wnwyt] wdpnnpwwl wwwnytpwgnud Ywagut] wunphwagh
2ngwlwnnn - wnpnpnppnpwhl - ghnnyhuutiph (a-NFLS,  bL- whunwédwaUwl  Jdwuhl, Unp  phpwwlnhy  phpwhiltp,
la) Jwywpnwyutipp tntp GU hwywuwnhnptl pwpap, huy nunh  Uwl Unp  pnidwlwl  Unintignudubp  Uwhuwlpti:

1,154) 95% hwdwuwnhnipjwl wnhpnypnid, npp Lpwlwynwd
E np 95% hwywuwnhnipjwdp Ywnbih £ wunb, np RI-IL-10-p
pnidnudhg hGunn nGnllu 1.005 wuqwu wwywu E, pwl huyhg
fudpnid (hpwywunwd sughU tnwipptnnup)nil):

POJIb -®AKTOPA HEKPO3A ONYXO0JIU-a, UHTEPJIENKUHA-1a U UHTEPJIENKUHA-10 B
MNATOrFEHE3E NMCOPUNA3A

Ll.B.KapanetsaH, X.M.XauuksaH

EpeBaHCKui rocy4apCTBEHHBIN MEANLNHCKUA yHUBEPCUTET uM. M.IepaLn

Lenb HacTosLwero ncenefoBaHns - n3y4veHve ponu hakTopa Hekpo3a onyxonu o
(a-®HO), VNHTEepsienKunHa-1a (NN-1a) n NHTepnenknHa-10 (hNn-10) B naToreHese ncopwuasa.

Boinn  mccnepoBaHbl 110 6GoNbHBIX  CO  CPeLHETSXEeNbIMM  hopMamy  nanynobnsweyHoro ncopuasa, kotopble Obinu
pasfeneHbl Ha 2 rpynnbl. | rpynny coctaBuan 65 60sbHbIX B Bo3pacTe oT 18 no 64 net (43 My>XUnMH U 22 XKEHLLIMH) C AAaBHOCTbIO
3abonesaHus ot 1 rofa po 39 net. UM 6bIN10 Ha3HayYeHO TPaLMLMOHHOE NevyeHUue (Le3UHTOKCMKALMOHHOE, aHTMOKCUAAHTHOe,
@HTUrUCTaMUHOBOE,  MYNbTUBUTaMUHHOE, MeMbpaHoCTabununsupyiollee, MeCTHOe MpPOTMBOBOCNANWUTENbHOE). Il rpynny
cocTaBuan 45 6onbHbIX B Bo3pacTe oT 18 Ao 65 neT (31 MyX4MH 1 14 KeHLWWH) C faBHOCTbI0 3aboneBaHMs OoT 6 MecsiueB A0
32 net. UM 6bINO Ha3Ha4YeHo asbTepHATUBHOE JNieyeHue (Hapagy C TPaAWLMOHHOW Tepanuen nojyyYanu renaTornpoTEKTOpbI).
[pynny KOHTpoAs cocTaBuan 18 npakTW4ecKu 300POBbIX AOHOPOB (9 MyX4YMH U 9 XeHLWMWH) B Bo3pacTe oT 19 go 57 ner.

B cbiBopoTKe KpoBW B0NbHBIX McopuasoM bbin nccnefosaHsl ypoBHu a-®HO, WI-1a n U1-10 MeTOAOM MMMYHO(EPMEHTHOro
KOJINYECTBEHHOr0 aHaiM3a C WCMosib30BaHMEM KoMMepyecknx HabopoB dupMbl Demeditec Diagnostics GmbH. CTtaTucTudeckyto
06paboTKy pe3ynbTaToOB MPOBOAMUIIN C MOMOLLbIO CTaTUCTUYeckoro nakeTta SPSS 16.0 (Statistical Package For Social Science 16.0).

Mo CpaBHEHWIO C KOHTPOJLHOW rpynnoi, B obemx rpynnax 60sbHbIX C NMCOPMA3OM [0 JIeYeHUs YCTaHOBIEHO AO0CTOBEPHOE
yBeNMYeHne ypoBHS umpkynupyowmx o-®HO n UN-la n focTtoBepHoe cHuXeHne yposHa WJI-10. B | rpynne 60/bHbIX yPOBEHb
a-OHO n WN-la nocne neyeHWUs 3HAYUTENbHO CHUXaeTcs, a ypoBeHb WJ1-10 3HayMTenbHO mMoBbIWAETCs, Npubamxasnch
K HOpMalbHbIM 3HayeHusM. Bo Il rpynne 6onbHbIXx ypoBeHb a-®HO u W/-la nocne neveHus CcHwxaeTcs 6onblue, 4vem
B | rpynne, a ypoeHb WJI-10 nosbiwaeTcs Gonblue, 4em B | rpynne (Bbicokas 3(EKTUBHOCTL nedveHus Bo Il rpynne).

3aperncTpupoBaHHble n3MeHeHus ypoBHel o-®HO, WJ-la n WN-10 B CbIBOPOTKE KPOBM 6OJIbHBIX CO CpefHETSKEeNon
opmoii  manynesHobNAIEYHOrO  MCOpMasa  yKasbiBAlOT Ha UX  CYLWECTBEHHYO pofib B MaToreHese ncopuasa.

Kro4eBsle coBa: 1arny/106/181Ue YHbIN [1COPUAa3, PaKTOP HEKPO3E ONYXOJIU @, MHTEPICHKNH-1a 1 HTEPSICHKNH-10
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THE ROLE OF TUMOR NECROSIS FACTOR-a, INTERLEUKIN-1a AND INTERLEUKIN-10 IN
THE PATHOGENESIS OF PSORIASIS
Sh.V.Karapetyan, Kh.M.Khachikyan

Yerevan State Medical University after M.Heratsy

The aim of this study is determination of the role of a-tumor necrosis factor (a-TNF), interleukin-1a (IL-1a) and interleukin-10 (IL-
10) in the pathogenesis of psoriasis.

110 patients with plaque form of psoriasis of moderate severity divided into 2 groups were examined. Group | included 65
patients from 18 to 64 years old (43 men and 22 women) with a duration of the disease from 1 to 39 years. The traditional treatment
(detoxification, antioxidant, antihistamine, multivitamin, membrane stabilizing, local anti-inflammatory) was prescribed to the
patients of group I. Group Il included 45 patients from 18 to 65 years old (31 men and 14 women) with a duration of the disease from
6 months to 32 years. The alternative treatment (with traditional therapy, the hepatoprotectors was also used) was prescribed to the
patients of group Il. The control group makes 18 practically healthy donors (9 men and 9 women) from 19 to 57 years old.

The level of a-TNF, IL-1a and IL-10 was investigated in the serum of psoriatic patients by ELISA (commercial kits of Demeditec
Diagnostics GmbH were used). Statistical analysis was performed by the usage of SPSS 16.0 statistical package.

Before the treatment, the significant increase of the level of a-TNF and IL-1a and significant decrease of the level of IL-10 were
seen in both groups of patients with psoriasis compared with the control group. After the treatment, the level of a-TNF and IL-1a is
significantly reduced and the level of IL-10 is significantly increased in group |, approaching to the normal values. In group Il, the
level of a-TNF and IL-1a decreases more than in group | after the treatment. The level of IL-10 also increases more than in group |
(high treatment efficiency).

The registered changes of the levels of a-TNF, IL-1a and IL-10 in the serum of patients with moderate severity of papular-plaque
form of psoriasis indicate their essential role in the pathogenesis of psoriasis.

Keywords: papular-plaque psoriasis, tumor necrosis factor-a, interleukin-1a and interleukin-10
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U.<bpwgne wldwl wbmwlwl pdobwlwl hwdwjuwnwl, Ubpuin-wlnpuyhl YhnwpnLdnigywl wdphnl

Uwnnphu  yGpenypUbph  hunpwUuhuwn  Gpwyubph  ppndpnnnpy whinwhwpnuwdp hwunhuwunwd €

[@2@E qupgwgdwl

hhduwlwl wwwnbwnp: Gpwywihtu  ppndpntdpnihy  pwpnngynduuGph - Lpwlwynigyndup  hwdwlnwdnipjwl - quipgugdwl
nGuwlyntuhg wwjdwuwynpwd £ Upwlg wnwntbUghw) JdGé nhuyny, hUgwbu Uwle hwéwp hwunhwnn Jwhwgne Gpny:
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Uuynnuwjhu ntidhd 3 ophg wyt, mwnhpwjhl gnpénu™ >40 lwpblywu

Ltdpnuinhy hwdwhunwuh, dhGinwpnihdtpwunmhy hhjwunnipjniu

Ywpbwntp YGunpnuwlwl Gpwynd

Kwpwwywind, hwywdnudpnihwhnwihu hwdwhunwuhp,

Znhnipyntt W hGnduunwptpwywl 2npwl’ 6 Qwpwp

Gpwywjhu  ppndpntdpnihwltph qupgwgdwlu  nhuyh 2. bl W Ywd @2RE qwpgwgdwup Uwwuwnnn gnpdnuh

ghpénultiph Lpwlwynipjntup  Yhuhywywu  wnbuwuynuhg
wnwpptp  E: Unwyb JUGd Juwlg GU  ubpyuwjwgunid
upniiph Jwd - wagnph - Ynunpuwispltiph - Juwwygnepjwdp
Jwuwwnynn Jhpwhwuwnipjniultph,  ynup-wgnpwjhtu  Ywd
ouywu  hnnh  wpnptquynpdwl  Yhpwhwwnnipyntuutpp:
LJwq nhujwhu  dhpwhwuwnipjniultph  hudphu GU
wwwnywuncd npnywjuh hunnngh, lwwwpwuynwhy,
wprpnuynwhy dhgwudwnnipniulitpp: Uwyuwju
hwpy £ Wb, np Gpwywhtu  ppndpngh qupgugdwl
hwjwuwlwunipntup Yunpndy dadwunwd £ nhuyh gnpdnuh
gnrgwygdwl  nbwpnud:  @pndpndhthwh wnjwjnupjwu
Jwuhu Ywpnn 6GU Yywyy HEE hGnlw; nGwptpp.
1. unpwUhuwn Gpwwihu ppndpngh W Ywd @2R@E ntwptn,
npnup qupguwgt| GU wnwlg Uwwuwnnn gnpdnulbph:

wnywjnpjwdp 50 nwptywuhg gwén wudwug Unwn:

3. fuGla W yuu [@2ME qungwgncd onw
hwywptnUuwynphgutph punniudwl, hnpdnUw| thnfuwnphunn
pGpwwhwih Ywd hnhnpjwl pUupwgpnid  (hGunwgnundp
wUuhpwdtun £ hpwywlwglt] 6UUnwptGpnieintuhg Yuid
hnpdnuwy pGpwwhwjh punnunwdhg 2 wdhu wug):

4. bl W Ywd @2ERE ypyuwyh Ewhgnnutph nGwpnid:
5. nghnhynn JwytipGuwihu ppndpnditiphnltinh nbwpned,
Gpp  syw  Jwphyng hhqwunnigintu W nienigpwhu
Unpwagnjugntpyncl:

6. Wlunynp nGnwyuwydwu
yGunpnuwywu  Gpwlwjhu  uhuncu,
Jwpnwjhu Gpwyutp

7. unpwlhunn Gpwywihu ppndpng Ywd @2@E GpGhuwltph

Gpwywihu  ppndpngh’
dbgbuwintbphw)  Ywd

UnynLuwy 2
Puwéhu ppndpwdbhhwltph mwpwéjwénipyntup b junpwuhuwn Gpwywihlu ppndpngh Yud B26E
qupquguwl rhulp

SwpwéqwénLpjnLl (%)
RrNURNDPLAU Qwpwpbpwywl nhuy
MnynLywghw htE@ Yud R2RE

Qwlwpnndphuh ntdhghwn 0,07-0,16 1-3 20
Mpnwnthu C nEdhghun 0,2-0,4 3-5 10
Mpnwnthu S nibhghwn 0,03-0,13 1,5 10
Uwywpndwl V gnpdnuh

LtjntUjwl Untinwghw 315 20 >
Uwlwnndwu VIII gnpdnuh 11 25 5
dwywnpnwyh pwpanpwgnid

Mnnpnpndphu G20210A dnLinwghw 1-2 4-7 2-3
ZhwtphndnghuintGhuGuhw 5 10 2,5
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Gpwywjhu ppndpnqutph wpunnpndwl W pncddwl nnwljnplw

Uwnnphu yGpgnyputph Gpwlwihu hwdwlwpgnwd ppndph whinwhwpdwl  wnwluauwhwwnynipnllltphg, hugwGu
alLwynpnwdp Ywpnn £ qupgwlw| Gpwywihu gnnniultph LUwl hhdwunnipjwU wnlennnipjntuhg: lunpwuhuwn Gpwywihu
gwuywgwd wuwwnndhwlywl hwndwoncd, uwyuwit wnwyb) ppnupngh  punpn?  Yhupjwywl  whunnwlwuutpu  Gu
hwéwhiwyh npwup adlwynpyned GU upntuph  funpwuhuwn  wdpnny Jbpenyph Ywd npnpwyh hwwndwdh wjnnig,
Gpwyubpnwd: <wdwhu uinnphu yGpgnypubph JwybpGuwihu o Jwlwihu  dwodynyplUtph  ghwlng GUpwUw2lywihu
Gpwywhu hwdwywnpagnd alLwynpywd ppnUpw)hu Gpwyutph nudtnwgnudny,
dwywpnnyp  wbpdnpwln - (pwithwdwynn)  Gpwyutinh * wjpnn punyph gwytn Ytpgnypnd,
dhgngny wlgnd £ Yuwmwpnd nGwh funpwuhuwnn Gpwywihu e gwybp LywpnwwunpwihUu fupéh pupwgpny:
hwdwywng: Cuwn  ppndpwihl Jwywpnniyh  dlwynpuwu® funpwUhuwn Gpwywjhu ppnUpngh Ythuhywywu
wnwppbpnwd BU punpwUhuwn Gpwywihu ppndpngh fugwlnn whuinnnpndwl hwdwnp  wnwyb] nwpwdywéd  JGpnnubphg
W ng pugwunn (ipnwgnn, hwpwwwnwihl) wnGuwyutn: E Wells-h uwunnwyh ogwwagnnénwdp (wn. 3), npp pny| £
Yhuhywywl nbuwuyntuhg wnwyt] UGd hGunwppppnip)nu wnwihu hwuwnwwnb] hhqwunh Jnin funpwUhuwn Gpwywhu
GU UGpYwjwguntd wyuwbu Yngywd |nnugnn «pinuinwghnu» ppnUph wnywjnLpincup: Cuwn hwlwpwo pwitph
ppndpltpp, pwuh np  nlGUwiny  $hpudwl  JGYy  Yyewn pwuwyh® hhywunutpp nwuwywpaynd &u gwén, uvhghu
nhunwy]  hwwndwséntd”  wpnpuhdw]  hwwnywdnwd  npwlp W pwpdp nhuyh fhudptph, npnug Unn  hwjwlwywl E
nbnwyuwyynd - B wqwwn  Yepwny  npwuny  Juwlg fubl@ wnywjnipinup:  Pwgh  Yhupywywlu  wnyguwiutphg,
utpywjwgubiny  pnpwhu  qupytpwyh ppndpntdpnihwih funpwuhuwn Gpwlwhu ppnUpnqutph hwuwnwundwu
qupgwgdwl hwdwn: funpwUhun Gpwywiht ppndpnqutph hwdwnp  wwpunwnhp  GU  jwpnpwwnp W gnpdhpwjhu
ythupywywu  npulenpnudubpp Ywhpudwd G ppndph hGunwgnundwl  JGpnnuGpp,  npnug  wpryniuplbpnyg k|
nGnwywydwl, wnwpwodwénipjwl W Gpwywihu  hntup hwuwnmwwdnd £ dGpguwywl  Yhupywywl whuiinnpnanwdp:

UnynLuwy 3
lunpwUhuwn Gpwlwihu ppndpngh whunnpndwl hunbpup puwn Yhuhhuwu ngjuiutph
Uunwlh Pul
Wywnhy pwngytin (nyw wwhhu Ywd bwhunpnnn 6 wdhultphu) +1
dtpgnyeh witighw Yud funpp wwnba, hddnphihquighw +1
ghwuwjhl yhpwluwwny
WuynnUwjhu ntdhd >3 on Ywd Utd Jhpwhwwnnipjnu <4 wuhu +1
Swynuinpintl funpwlhuwn Gpwyubph ywiwywghwih dwdwlwy +1
Jdbpgnyph wdpnng Gpyuwnnipjwdp wjnnig +1
QUUwUywuutph hwnywoénd wypnnigh tnwpptpnupntu >3 ud +1
tibial tuberosity 10 ud gwdp hwunyqwénid
Ujnnig whunnwhwpywé ybpgnyphl thnuhyh wnwowgnudny +1
Lwjuwgwé Ynpwinbpw dwytptuwhu Gpwyutp (ng Jwnphyna) +1
funpwUhuwn Gpwywihu ppndpng Ywu @2@E wuwdubgnid +1
funpwUhuwn Gpwywihu ppndpngh wnbuwynpjwl hwjwlwywunipintu
Swoén  (3%) 0
Uhghu (17%) 1-2
Pwnan (75%) >3

21



1 (23) 2017

ARMENIAN JOURNAL OF BLOOD AND CANCER

Lwpnpwwninp whuwnnpnnud

D-nhutiph dwywpnwyh npnnud - D-nhdtiph dwlwpnwyh
pwpanpwgnidp yywjnwd £ ppndpwagnjugdwl wywnhy wpngtuh
dwuhU, pwyg pnyp ¢h wwhu npnptp ppndpwanjugdwl
Inywihqughwl: Unwyb] Ubé qgquwjniunipinl gnigwpbpnud
GU  (90%) wpuwnnpndwl  pwlwlwlywl  JGpnnubpp,
npnup  hhdudwd G hdntundGpdbUnwihu  (ELISA)  ud
huntundyniptugbUnwihu (ELFA) wntuwyutph Jpw:
Pwnan qguniuncpyntl nltulbl bwle pwlwlwywu Epuwptu
dGpennutinp, npnup hhdujwé GU jwwnbpuh  dwulhyutph
wayntinhbwghwih $ninndbinphy whuinnnpndwl Yypw: Qwny
Gup hwdwpnw WG, np D-nhdGph  whuinnpn2hs  wnGuwnp
pwnan qowjunipjwl  hGn  Jhwdwdwluwly puncpwagpynid
£ gwép uwbghdbhynipjwdp:  dhpppuh  wnwowgnup W
npwl  hwdwwwwnwupuwl  D-nhuGph  pwpénp  Jwywpnwyp
huwpwdnp BU ouynwwpeninghwih, pnppnpwihl, hudtyghnu
W JGnnlywihu  wpngtulGph, Ypwé Jhpwhwwinnipintuutph
W hnpnigywt dwdwwly:  dbpnUjw)]  hwuqudwuplubpny
wwjdwluwynpywsé' D-nhdtiph Jwywpnwyh gnigwlh2p npwbtu
whuinnnpn2hs wignphpd wuhpwdtawn £ yhpwnt hGnlyw) Yepw.
e wnwlg hunpwlhun Gpwlwihu ppndpngh Yhuhywywu
whinwlawllbph  wrywjniejwlu  D-nhdGph  Jwywpnwyh
npnandp uyphuhugh Uwwwwyny bwwwnwlwhwpdwn gk:e
D-nhdtiph  dwywpnwyh npnanwdp bwwnwywhwpdwn ¢k
Uwl wju hhdwunutph hudpnwd, npnug Jdnuin Yihuhywywu
whinwlpwllbpp W wlwdubunhy  nguwiubpp  |hwndtp
hwunnwwnnw  GU - funpwUhun  Gpwywihu  ppnUpngh
wnyuwynipyncup:

* WU hpdwlnuGph hudpnwd, npnug  dUnuin Yhuhlwywu
whunnwlpwultph wnlwjnigntup pnyp £ nwihu Yuulwot)
Gl wnlwjnieintup W wnbhubhjwywl - ywwndwnutpny
hUwpwynp ¢£ nnuyltpu  ujwluwynpdwl  hpwywlwgnidp
Unnnwyw dwdtphlu, gnwgywd E D-nhdGph  Jwlwpnwyh
npn2ntup: Lwpnpwwnnp gnLgwlhoh Jwlwnpnwyh
pwpopwgnudp yywyned - £ nnuylpu uwlwynpdwl
hpwywlwgdwl wuhpwdtyunnipjwl JwuphU: WU nGwptGpnud,
Gpp ypYuwyh wpnpwnnp  hGunwgnnnigjwl  wpnyniupnd
¢h nhndnwd - D-nhdtph Jwywpnwyh  pwpapugnid,
www punpwlhunn  GpwywihUu  ppndpngh whunnpnnedp
JwpGh £ pwgwnb] 2w  UGd  hwljwlwlwunipjwdp:

Qnpdhpwyhu wpawnnpnned

ALuinpwdwjbwihu nnLwGpu uywlwynnpnudp
hwunhuwunwd £ Gpwywihu  ppndpngh  whuinnnpndwl
hhduwywl  dGennutphg:  “nwwylGpu  hGunwgnunniejwl
wwnuwnhp dwywih Jdtp dwnund GU unnphU ytpgnyputiph
dwytpbuwihu W funpwuhuwn Gpwyutipnh quunwdp, pwuh np Uh
2wpp nGwptpnud wnyw £ wuwbu Yngqwd Ynuinpwjwmnbpuwg
ppndpngh  qupgwgdwl  hwywlwywuncpntup, npp 2w
hwéwhi  pupwunwd £ wnwlg nplt  whinwlwlutph:
[@npwjhu qupytpwyh ppndpntdpnihwih  whitnnwlwlutph
wnyuwynpjwl W unnphu ytpgnyputnh funpwlhuwn Gpwyutph,
Unuph W uwnnphUu uputpwyh ppndpngh  nynpwawbwihu
whinwlawllbph  pwgwywjnipjwl  ntwpnwd  wuhpwdbwn
E hGwwgnut, pwpnwht W Gphywdwhu  Gpwyubpp:
Gpwlwihu ppndpngh nuunpwawjuwiht whunnwlwulutplu Gu
hwunhuwuntd.e nyinpwawuwihu  nyhgny Gpwyh ubnudwu.
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o wpuwl hnuph pwgwywjnipjntup  wunph  |nLuwlgpnid
hGunwagnunnipjwu  nnuyiGpwhu ywd  gniuwihu  ntdhdutph
hpwlywuwgdwu dwdwluwy (oyyynrghnu ppndpng).
e wunph (nLuwlgph wwhwwunwdp ppndpninhy quugywodutnh
W Gpwyh wwwh Jhol, npp 2w jwy nGuwubh £ gntlwghu
ntdhuny hGnwagnunnipjwl dwdwlwly $nulyghnuwy thnpdtph
hpwlywlwgdwl  nGwpnwd (ng olyyynghnl ppndpnqutn).
. Gpwyh [nLuwligpnid dhwwnbuwy Jwnnygutph
wnyuwjnLpintl, npnup $hpuwd sGU wlnph wwuwnhl, wy
Shpujwd GU Jhwyt hhdUuwihu hwwndwédnd W wipjwu hnuph
dbe inbnwyuwyqwé U wqwwn giiuhyny (innwgnn ppndputn).
e wnuwu hnuph nwdbnugnul Gupwdw2lywihu Gpwyutpny
hwdtdwwnwd  wnnng  dbpenyph  hGn (Ynygwwnbpwy
wpjntuwhnup):  funpwUhuwnn  Gpwwihu  ppndpngh wyunhy
npnunctd nywnpwawjuwihu hGwnwagnundwu  JGpnnutpny
wUhpwdtpn £ D-nhdGph  Jwywpnwyh pwpdpwgnudny
hpwunutph Unw, npnup guudnd  GBU  pwpép  rhuyh
fudpnud, hUgwbu Uwl ouynhhywunutph W wpntU huy
hwunmwwndwsd  ppndpndhihwind  hhjwunubph  fudpnd:

funpwlhuwn Gpwlwihu ppndpngh  hilGnjuwyw) ubqutuun
nwpwodwl nGupnud ppndph wynpopuhdw| hwndwéh W Upw
alLwpwlwywu puntpwagnh uwhdwudwl bwywunwyny gnigywé
t  rGluingGUynlunpuun  nGinpngpnun — AiGnluidngnuwdpuyp
hpwywUwgnudp: Wu hGunwgnunnipjwl dwdwlwly hutwpwynp
GU Uwl Uh 2wpp gnpdnnnipinculph hpwywlwgnudp' yuyw-
dhinph  hdwyjwunwghw, YwpbnbGpwiht  ppndpEyunndhw:

lunpwUuhuwn Gpwlwyhu ppndpngh pnddwl mwynhywl

funpwUhuwn Gpwywjhu ppnUpngh dwdwlwy
hwywynwanLywuwnwihu pGpwwhwl wUhpwdtin £
uyut JhUgle  whunnpndwu  gnpdhpwihl  hwuwnwwnnudp:
LEpywyndu wnGyywwn hwywynwanrywlnwihu pGpwwhwih
wUuhpwdtwnnipintupn (wn pYntd” wluwhunwuh? pupwgpny
ppnupnqutph  dwdwlwly)  wwwgngywéd £ pwquwphy
hGunwagnuniyntultph W Jwubwghunwywl wunghwghwubph
hpwwnwpwywé Ythuhywywu ntnGgnygubpnid:

Npn2  hGnhuwyutp  wpnwpwgwsé  ¢GU hwdwpnud
pPNPWIhU  quinypwyh  ppndpntdpnihwh Ywlhiwngtdw
nnuinhu - Jhpwhwwnwywl JGpnnutpp, win pynud” juyw-
$dhitnph - huwwltnwghwt: - Ywyw-dhinph - huwwunwghwl
gnigwé £ funpwlhuwnn Gpwlwihu ppndpngh qupgwgdwl
hGunlyw ylthuhywywu hpwyhéwyutph nGwpned.
o Untydwun hwywdwywnnhg pipwwhwih hpwywuwgdwlu
wUhUwphUncp)nLl, Gpp wnyw £ pwpap hGdnnwaghy
pwnnnipjntultph qupgwgdwl nhuly:
* Ugnpwjht Ywd hilgnywyw) ubgubunh tnwpwdnlu “innuignn”
pPNUpUGPh wnyw)nLp)nLu:
e Nbghnhynn  quugywdwihu  pnpwjhl
ppndpntdpnihwh  nGwpnud, Gpp wnlw
wtipdnighnl ntibhghun:

qunytipwyh
£ Lpwlwlwih

Ynuubpjwwhy pnrdnid

nGdghd.  Jhugl.  gnpdhpwihl  hGunwagnuinipntultph
thnyp  hunpwUhuwn - Gpwwihu - ppndpngny  hhjwunutphu
gnigywéd £ puhunn  wlynnuwihu  ntdhd  @2BE  nhuyh
Lujwqgbguwl Uwwwnwyny: Zhjwunh wywnhywghw
pnywwnntih £ funpwlhun - Gpwluwghlu pnnUpngh
oyypntghnt L hwpwwwwhu  nGuwyutph  nGwpnid:
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Ejwuwnhy Yndwyptuhw

funpwUhuwn Gpwywiht ppndpngny hhywunuGphu gnigqwd
E Il W NI ubnUdwl wuwnhbwuh Yndwptuhnu wnphynuinwdh
Uhpwnnudp:  Ublwyniu - wyinnguiph  (Gpp JGpgnypltiph
owywiubpp nubl Lpwlwywih opwywl  wnwwnwunwdubp)
dwdwlwy pnyjwwnntih EUwl Ejuunhy phuntph Yhpwnnedp:
Ejwuwnhy Yndwypbuhwl hwywgnigywé Eunnphu ytpgnypltinh
hupnuhywywu oplhwtpwgunn hhywunnvpjncuutph,
nGpdwwhinh W Eygtdwh  wnluwyngyul dwdwlwy:

Qwlwynwagnrywlwnwihl pGpwwhwl gnLgywd £
funpwuhuwnn  Gpwywjhu  ppndpngny  pninp hhywunutphu®
hwlwgnignudubph  pwgwywjnipjwl  nbwpnwd:  Pnudnidp
wlhpwdtn £ ulub  hwywynwgnywlwnutinh  pnudhg
nnqwutph  wwnptuntGpw; Ubpdnwénwhg  (wwwgnigywd
wnrynctbwyGunngeniu ntutu gwénpwdniGyncywn, ng
dnwyghwliwynpywéd htiwwphlwhu ntinwdhgngltipp
W Arixtra-u): MNwpEuwnbnwy hwlwynwgnrywluwnutph
utGpdnénuwdp wbwnp £ Ywqdh wnujwqu 5 op: Jdhwnwdhu

K-h utphwynnpnutin (Varfarin) w wwpkEuwnGnwy
hwywynwgnrywluwnubnh Uhwdwdwlwyjw Uhpwnniup
wGwp £t Ywaqdh Ujwqwanyup 3 op:  MNwpEuntpwg

hwywynwgnrywuwnltbph UGpwnpynwutpp nwnwnptgynwd Gu
dhowqgqwjht Unpdwihqugywdéd hwpwpbpwygnipjwt  (ULL)
[wpnpwwnnp gnigwlh2h (2,0) nGwpned, Gpp hGunwgnunip)niup

wwwpysp E 1 opjw wuwppbGpwywunipjwdp 3
wlgwujw hGwnwagnwnntpyntultiph wpnyntupned:
Lwwunwlwhwnpdwnp £ gwdpwuniGynywn

hGwwphultph Yphpwnnup Ywd Yhpwndwl wnlnnnipjwl
GpUwpwgnwdp  wyu hudph hhywunuGph  Jnw,  npnlg
hwywgnLgywé £ Varfarin-h Uhpwnntdp (hnputin,
nLnnigpwjhu UnpwanjwgntpinctuGpny hhywunutp):

Qwlywynwgagnywunwihu - pGpwwhwih  wlnnnipinlup
Ywhuqwéd E wju gnpénllbph wnyuwjnipyntuhg W pUunyphg,
npnup Uwwuwnnid GU hhywunnipjwl nGghnhyhu, wuwdutgnud
GpwlwihUu ppnupntdpnihy pwpnnipnllutph wnwnipintuhg
L whpnmwhwpdwl  wnwpwdJwodnipintbhg  (wn.  4):

UnynLuwy 4

Qwjwynwagnrywlwntbtpny pnddwl mlennnipyncup unnphu ytipgnypubiph
lunpwUuhuwn Gpwlubph ppndpngh dwdwlwy

lunpwUhuwn Gpwlwihu ppndpngh punypp W hhuuwywlu
Uwwuwnnn gnpdnup

PnLddwl wnlennnipyniip

“wnatbih nhuyh gnpénu (Juwudwodp, yhpwhwwnnipyndl, ng
JhpwpnidwywUu hhjwunnipincu)

3 wuhu (upncuph 2nppwili)
6 wuhu (upniuph ppnUpnq)

Unwghl wlgwd qungwgnn (hnhnwwehy)

6 wduhg UhUgle wnwlg npn2wyh tnlennnipjw pndned
wnopuhdwy ppndpngh nbwpnid

ntghnhynn ppndpng

Unwlg ynuyntiin tnlennnipjwl (URunwywl)

@Fnndpndhihwjh ntuwyutn (hwwdnudnihwhnwihu
uhunpnd, C L S ypnuithultph nabhghw, LGinGuh vV
gnpénuh hndnghgnunipiniu, hndnghgnunnipjnitu G20210A

wnnpepndphlh intuwyny)

Unwlg ynuyptunn nmlennnipjwt (Upunwyuwl)

Ywyw-dhinn hlwwiitnwghw

Unwlg Ynuyptbwn tnlnnnipjwl (Winwywl)

NLnnigpltn UhUgl. pwngptnh pnidnwd
funpwUhuwn Gpwywyhu ppndpngh pniddwil npp uwwnunid £ Jwhwgnt pnpwjhu EUpnihwih qupgwgnwuny,
dwdwlwy  Uwwunwlwhwpdwp £ hwwpwynbphw ntghnhynn pnpwjhu qupyGpwyh ppndpntdpnihwih

nGnwdhengutinph  Yhpwnnuwlp  hwdwywnpgquwihl  pnpnpwjhu

wnngbulbph pwgwywjnLpjwu wwpwaguyned:
Jhpwhwwwlwl pnidnd
funpwUhuwn Gpwywyhu ppndpngh dwdwluwy

Jhpwhwwnwwu pniddwl byywwnwyu Ehwunhuwlnd pnpwjhu
qupytipwyh ppndpntdpnihwih quipqugdwl Ywlpuwngtinwdp
W Gpwywht hnuh wuwUgwubhnipjwl  yGpwywugunidp:

Jhpwhwwnnigjwl  dwywih puwpnpiniup Ywhuwd
ppndph (NYwihqughwih, lnwpwdywodnipjwl, hhjwunnipjwl
wnlnnnipjwl,  nwnGygnn  hhywunnipniultph,  hUgwbtu
Uwl  Jhpwpnidwywl  phuph wpublwined  nlubgwd
nGhulhywywu W gnp&hpwjhu wwwhnynipjnLtuhg:

Ywyw-dhpnph huywuwnwghw. Ywyw-dhnnh
hdwyjwuwnwghwih  gngnud  GU hwunhuwund  wnGywwn
hwywynwanLywuwnwihu ptpnwwhwih hpwlywlwgdwu
wUhUwphUuntpntup Jud wlwpnyntbwybunnip)nilp,

wnluwjnLpintup pnpwjht hhwtpuntughwny hhwunutph Unwn:

Gphunwuwnpn wnwphpwihu fudph (Upbgle 40 wtnwpGywl)
hhywunuGph  Unn funpwUhuwnn  Gpwlwihu  ppndpngh
nwnabih nhuyh gnpénultph W wwwbwnutph nGwpnwd
gnigywéd £ ng  unwywl  nbnuyuwidwl  Juyw-dhiinph
hdwwuwnwghw, npnup Ywnpnn Gu hGnwgytb] nGnwnpnwihg
30 op wlg' @2RE nhuyh gnpdnultph Ybpwgnwdhg htunn:
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OWATHOCTUKA, IEYEHUE U NPO®UJIAKTUKA TPOMBO3A IMNYBOKUX BEH HKHUX KOHEYHOCTEWN

A.C.CapkucsH, T.J1.CyntaHsH

EIrMY um. M.[epaun, kagespa cepaeyHo-CoCyauCTon Xupyprum

OcTpbiii TPOMBO3 ryBOKNX BEH HVKHUX KOHEYHOCTEN SBASETCS OCHOBHbIM (PAaKTOPOM pa3BUTMS TpoMB03IMBOMM NerovHon
apTtepun (T2J1A). 3HAYUMMOCTb BEHO3HbIX TPOM603MBOSMYECKNX OCN0XHEHW 0DYC/IOBNEHA BbICOKUM PUCKOM Pa3BUTUS TsHKesoMn

WHBaZIMLHOCTK, @ TaKXXe YacToTon CMepTeSiIbHbIX NCXO40B.

B paHHOM cTaTbe Oﬁcy)K,El,aIOTCﬂ BOMPOChI 3TONaToreHesa, ANarHOCTUKK N Ne4eHna FJ'Iy60KOF0 BEHO3HOro Tp0M603a, OCHOBHbIe

HanpasieHns NPOMUNAKTUKN SaHHOr O 3aboneBaHus.

Knroqesbie cnoBa: Tpombo3 r/1y60kux BeH (TIB), Toomb603mb60/1ms f1eroyHov aprepmm (T3/IA), MEXAYHAaPOLHOE HOPMAaIN30BaHHOE

oTHowerne (MHO), grotupyrowmi Tpomb

DIAGNOSTICS, PREVENTING AND TREATMENT METHODS OF DEEP VEIN
THROMBOSIS OF LOWER LIMBS
A.S.Sargsyan, T.L.Sultanyan

YSMU after M.Heratsi, Department of cardio-vascular surgery

Acute thrombosis of the deep veins of lower limbs is the main factor of pulmonary artery thromboembolism development (PE).
Significance of venous thromboembolic complications is conditioned by the high risk of heavy disability development and frequency of

lethal outcomes as well.

Problems of ethiopathogenesis, diagnostics and treatment of deep vein thrombosis; as well as the main directions of preventing

this disease are discussed in this article.

Keywords: deep vein thrombosis (DVT), pulmonary artery thromboembolism (PE), international normalized ratio (INR), free floating

thromb (FFT)
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dtpnnny W nhwnwnpyyb Gu 100000 pohgUtph unwgdwl
hwdwn  Uwhiwwnbudwd  nbdhdnwd:  Uwyhwnwynwgubph
dwqwunpwiht EGYunpwdnptgp 33  hhjwunubph  hwdwp
hpwlywlwgyt, E Helena V8 wywnndww EGYunpwdnptgh
uwnppny: Hw hwdwnp gbpgdtp £ 2-3 Jp Gphwywihu wpnu
gbwihu yuynwnwjutpny: Gpwywihu wpjntuhg unwgywé 500
dyp 2h6nyp hwdwwwwnwuhuwl  thnpawlnpny  nGnwnnyti
tE wdpnnonyhl wywnndwn uwpph JubGe: Lwpnpwinnphwjnd
wpnyncupltph hwJtJwwndwlu Lwwwnwyny Helena
V8  wywnndwwn  ElGynpwdnpbgh uwpphu  gnigwhtin
ognwgnpdyned £ wle Hydrasys Sebia 2 scan Yhuwwywnndwin
ElGywnpwdnptigh uwppp: Wu uwpph hwdwp Wu Yhpwnyned
GU hhywunutph 2hénLyutpp’ puwn Sebia 2 scan-h wipwnwnpnnh
ynnuhg wnwownnwéd Jdtpnnh, npu pungpynwd £ hGunlywy
thnytipp®  Udnubph  tinfuwnpnud - wyihywnnph - Ynw,
ElG4wnpwdnptinhy  dhgpwghw,  $hpunn  nényph L
hwywhényh htwn huynipwghw, gbih gnpwgnud, ubpynd,
wwuwagntiwygnpnuwd W deppuwywl  gnpwgnud:  Unnwgywé
wpnyntupubpp - wpunwgnyned  GU hwdwywpaggh  Eypwupu,
W Ywuwwnpgnw U hwdwwwwnwuhuwl  Ggpwhwugnedubip:

Uprynidupubip b pUbwpyned

Znupwjhu ghwnndtnphwiny  huntbwdtuninhwwynpdwu
wpryntupnwd - Lywwny, £ CD138, CD38, CD117, CD56,
CD13, CD33 dJdnunypnuw| hwywdwpdhuutph pwywywl
pwpap tpuwpbuhw pninp 33 hhwunutph  Udnwutpnd,
pwjg CD44 pwpaép Epuwypbuhw nhnynd £ dhwyu 5
pwadwyh JhGindwing hphdwlnutph JUnwn, hugp  Yuqunwd
E hhywunutph punhwunip pUh 15%-p: 33 hhywunutiphg
28-p nwuthU untp whytp Qwddw gpnpnighuph gnnned, huy
pwadwyh vhtGindwjny wwghtunutph 85%-h Unwn LUywuwnyb|
E Jdnunynw| hwywdwpdhtu Qwddw gnwnnwd (IgG, kappa):
Ujnu 5 wwghtuwnltpp, npnug Jnuin Uywwnybp En CD44-h
pwpap  Epuwpbuhw, nuGhu  wwhwhy  uwhunwynwgutp:
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Thwlghg 3-h dnin Jup M-wypnunGhu Udpw 2 gnunnud: wuwydwuutpnud [10, 11]: CD44-h Epuwypbuhwl W hwgwnbw
JdGpnwdnipjw wpryndupned wwipgdtg,  np o npwlghg hwunhwnn B W a2 JnunyppUw] uwyhwnwynigubinh
dtyp 1gG Kappa Ep, Unwp' IgA Kappa, huy hwgnpnp' Uhwowdwlwyw  wnlwjnigintup puwé £ pwgdwyh
Lambda: 5-hg 2 hhdwunh dUnnn  Ujwuwndbp Gu 2 dhiindwih - Yuyntt albph wpuwnwéUnipjwlu  hhdpnid:
M-wypnnGhuubp® Qwddw W PGwnw 1 gnwpubpnud, Gpync dwiwlwlwyhg wpntiwpwlnipwl wpnh fulinhpltphg
whytin  nhuwnlyty  BU npwbu - wnwldhl'  IgG-kappa: E pwquuyh uhnuwh phpwwhwih  Uhwndwdp  Yugniu

Undnpwpwp  M-uwhwwynigp  nhinwpyynud £ npyytu albph whutwsuntpjwl pwgwhwjnnLdp: <wutnwwnys) k, np
INfwihqugywsd 26pwn, npp hwswhe Wwndnud £y Jud B Yuynti lbph Unin Uywindnwd £ CD44-uwhinwynig Juiwnn
ginpnchltph gnunud, hwayunbiuy® £ bwle a2 gnpnuhuh hhwintpnUwinh (HA) pwipanp tpuwpbupw [5, 11]: Nunh Yupbih
gnunud:  IL-6-p  wwwhnynd £ wwquwwnhy - pehgltinh E tgnwlwglby, np CD44+ peholbiph Glontup W Ununynlwg
wpnihdbpwghwt,  Ywlpunw £ npwlg  wwnwuningp hwywdwpdpuutpnd — Uwwwnwluwiht - huntiwpspwwhwgh
W fuhun  pwpdpwgunud £ CD44  qgtuh  Epuwnbiuhw: yhpwrnwp  Ywpnn BU o UBdwwbu  Uwwuwnb]  puquwiyh
huy hwyw-IL-6 Ununyntiwy hwwdwndhlutinp dhtindwgh  pnLddwt wprynilwybinnupjw pwpanpwgdwlp:
Gupnud GU JhGindwihu pehouGph wép in vitro W in vivo

BbIIBJEHUE KOPPEJSILUN MEXXAOY BbICOKOWN 3KCMPECUEW CD44 U OBHAPY)>XEHWEM ATUMUYHbIX
MOHOKJIOHAJIbHbIX BEJIKOB Y MALMEHTOB C MHO)XXECTBEHHOW MUEJIOMOM
C.farbawsH, A.AinBa3, A.flapasH, H.Kasapsax
remaronornyeckmii LEHTP uMeH npog. P.EongHa M3 PA

B oTaoeneHun MonekynsipHoit 6uonorun emaTonormyeckoro LleHTpa u3yyanu obpasubl KOCTHOFO MO3ra W CbIBOPOTKMU
KpoBM 33 MaUMeHTOB C MHOXXECTBEHHOW MuenoMoii. [poBOAMAOCE WMMYHO(EHOTUNMPOBAHWE Ha MPOTOYHOM LIMTOMETpe W
UMMYHO3N1eKTpogope3s 6enKoB (MMMyHO(UKCAUWS U MMMYHOBbITECHEHWE). B pe3ynbTaTe wccnefoBaHusi b0 BbISIBIEHO, YTO
nauneHTbl C MHOXXECTBEHHOW MUEsIOMON, Y KOTOPbIX Habntoganack Bbicokas skcnpeccus CD44-, »Menn aTUNUYHble MOHOKJIOHa IbHble
6enku.

KnoqyeBble  C€/0Ba: MHOXECTBEHHAS MUEIOME,  aTUITNYHbIE — MOHOK/IOHA/bHLIE — 0e/iku, CD44,  uHTEepreikuH 6,
UMMYHOINIEKTPOPOPE3, MMPOTOYHASA UNTOMETPUS

THE CORRELATION BETWEEN CD44 AND ATYPICAL MONOCLONAL PROTEINS IN MULTIPLE MYELOMA
S.Daghbashyan, A.Aywaz, H.Dadayan, N.Ghazaryan

Haemotology Center after Prof. R.Yeolyan, MH RA

In Department of Molecular Biology of the Hematology Center 33 initially suspected multiple myeloma patients
bone morrow and serum were analyzed. Immunophenotyping by flow cytometry and immunoelectrophoresis
of proteins (immunofixation and immunodisplacement) were performed. As a result of the study, those
patients with multiple myeloma who had a high expression of CD44- had atypical monoclonal proteins.

Keywords: Multiple myeloma, atypical monoclonal proteins, CD44, interleukin 6, immunoelectrophoresis, flow cytometry
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y-hPLSErdErnLk, PLSENLE3YhL-2-k B4 B-UXP A64UPNUN GNLEALE HEMC AUNCPU2P URUSUBUGUUL UG
C.d.Ywpwybwnjwl, v.U.vwghyjwl

Eplewlih U.<bpwgne wly. waunwlwl pd2ywlwl hwdwjuwpwl

QGunwagnunnipjwl Lwywwnwyp wunphwgh whinwbdwadwl Uty y-hunbpdbpnuh (y-hd), huwnbplbyhu-2-h (bL-2) W B-wéh
dlwthnpunn gnpdnuh (B-UQ9) ntinh nuncduwuhpnipynlll t:

ArunwdUwuhpytp GU wunphwgh Jhghtu dwupnipjwu hwugnighywywhwuwlwihu inGuwyny wnwnwuwnn 2nipe 110 hhywln,
npnup pwdwluyt] GU 2 hudph: | fudpnud pungpyyt) Gu 18-hg Jhugle 64 tnwnptlwl 65 wunphwagny hhjwunutn (43 tinwdwpn W
22 Yhu)" hhjwunnipjwl 1-hg vhtgle 39 wnwph Jwnbunigjwdp, npnup unwgb] GU wjwunwywl pnwdnud (nGghUuwnnpuhywghnu,
hwlwopuhnwuwnwjht, hwywhhunwdhUwihl, pwquwyhnwdhbwihl, pwnwUpwywnuwgunn, wnbnwhtu hwywpnppnpwjhl):
Il judpnud pungnyyt) Gu 18-hg dhugle 65 wnwntywu 45 wunphwgny hhywunutp (31 wnwdwnpn W 14 Yhu)" hhywunnipjwl 6
wduhg Uhlgle 32 wwph qunbdnipjwdp, npnup unwgt] U wypunpwupwihu pnwdnd (wjwlnwywl pnddwlp gnigwhtn®
hGwwwnnwpnntywnnputn): Quydwuhudpnd19-hguhug W57 inwpblwl 18 wnnng wudhup U (nnunputin), wnpynid 9 nnudwnpn 9 yhu:

Zhjwunutph wpjwl 2hényncd huntbwdbpdGUnwhu pwlwlwywl yepinwdnipywl dGpnnny ntuncduwuhnyt) GU y-hd-h, bL-2-h
W B-UQS-h vwywpnwyutpp' «Demeditec Diagnostics GmbH» atnuwnyniejwl hwywpwséniutnny: Upnyntupubph yhdwlwagpwywl
JGpinLoncpynitup Ywwnwpyt) £ yhdwywagpwywl dpwgnpwiht wwwhnydwl SPSS 16.0 thwpbph ogunipjwdp:

Qnpsuwlwund wnnng wudwlg fudph hwdGdwwnnipjwdp wunphwagny hhquunubph pt” 1, W pE” Il fudptpnud pnidnidhg
wnwy 2nppwliwnnn y-hd-h W bL-2-h dwlwpnwyutpp hwywuwnhnpbU pwpap G, huy B-UQS-h dwywpnwyp® hwjwuwinhnptl gwép:
Munphwagny hhywunutph | fudpnud pnednudhg hGnn y-bd-h W bL-2-h dwywpnwyutpp hwjwuwnhnpbU ujwaned GU, huy B-UQ9-h
dJwlwpnwyp pwpépwunwd £ gptipt UninbGUwiny Unpdwih uwhdwlutphu:

Munphwagny hhywunutph I fudpnd pnudndhg hGunn y-hd-h W bL-2-h Jwlwpnwyutpu £ wybih G udwagnd (pwt |
fudpned), huy B-UQ9-h dwlwpnwyp® Ef wybih pwpdpwund (pwu | pudpnud)” punhniy UninbUwinyg Uunpdwh uwhdwuutphu
W Unpdwynpytiny (hhdwunutph Il fudpnud wpdwlwagnyb) £ pniddwl wnwybp pwpan wpryntuwydbunnegyndu, pwl | udpned):

Munphwah Uhghu swupnipjwl hwugnighywywhwlwyuwiht dlny tnwnwwnn hhywunutph wpjwu 2héncyncd y-hd-h, bL-2-h L
B-UQ%-h wpdwluwagnywsd thnthnpunipyntultinp Lpwlwlwih nbp nLubU wunphwagh whunwéwadwu gnpédncu:

Puwlih punbp ' hwlignighlywdwhwlwluyhl wunppuwg, y-hunbnstnpnl, punbpbyplu-2, B-wéh dlewynpunn gnpdnl

Munphwaqp Swantdlwpwlwywu
Uwhiwwnpwdwnpywénigjwdp  punpnaynn pupnuhyuwywu

QGunwagnunipintll hpwywlwgynwd £ wunphwgh Jhghu
owu-pnijwl  hwugnighywywhw—=-bw=Jwjhtu  nGuwyny

hUupUwhuntt hhjwunnipyntl £, npny tnwnwwned £ Gpypwagunh
plUwygnipjwl Unwn 2-3%-n [1-4]:

MNunphwgp  dwup  $hghjwywlu L hngbpwlwywl
wanbgnipintt £ gnponud Jwpnne Yywlph  npwyh  Jpw

(wunphwah, uhpunwlnpwihl, nLpnLgpwpwlwywu,
Ubkpquunwpwlwywu, Uywpnwpwlwywl W wy|
whinwpwunigyntiltph - Yeugwnwyht,  Jwulwghwnwywl

W unghwjwywu wuwblywnubph Yypw pnnwé puwgwuwlwl
wanbgntpjnlultpp) [5]:

Munphwap whunwhjntujwéwpwlnntu
punpnaynid £ hhwtpwiwahwng  (Yepwnhunghwnutinh
hhwtpwpnihdtipwghw,  wnwpptipwydwl  gnpdéplpwgltiph
huwpuinnd W prtnh dwwnnipwghw, JGpuwdwyh
hwuwnwgnid),  hwwhywihu  2Gpnh pwgwwynipjwup,
Jopuwdwpynwd  T-lhddnghinltiph, CD1lc+ nGunphwnwhu
pehoutinh,  Jwypndwabinh, Utjnpndhutiph - Utiputhnwlph
wnwewgniuny W wyu: Uwyuwihu GplenypUbph wnwewgniup
wwjdwlwynpywé £ hGug wju  thnthnpunipyniupng [1,
6, 7]: bhUnllwpwlwlwl uhUwwulbph  wnwywgnLup
hwugbgunwd £ wwpptp ghwnnyphulbph  wpwwnpnpjwl,
npp hbwpwynpnigyntt £ pudtnnud  T-hddnghwinGphu
wnwppbpwyybine gnpdéwnhp  pehputiph® Thl-, Th2, Thl7-
lhubnghwnutiph W wyu, npnup hptug hGpphu wpunwnpnwd Gu
hwdwwwwnwupuwl ghinnyhuuGp [8]: Npn2  wnpjnLpuGpnud
Lywlwlwih nbGp £ hwwnywgynwd wjuwyhuh ghwnnyhultph,
hUgwhupp GU y-hd-U, bL-2-p, B-UQS-LU W wyl, npnlug
nunwUwuhpdwUlu £ Udhpywd  wyu  w2tuwwnwlpp [9-12]:

30

inwnwwnn hhjwunubph wpjwu 2h6nynd y-hd-h, pL-2-h W
B-UQ%-h pwlwlywywl punpwagntph nunUwuhpnipjwl
LUwwwnwyny: LGunwagnunipinitup Ynhnpunwihu £, dhwytuwnnpnu,
pwg, ythupywywu-jwpnpwwnnp, huntuwpwlwywl,
nwunndhqugywd, gniquhtn fudptpnud, npwywl hulyynn:
fudptiph pwdwunwdp Yuwwnwnytp £ wwpg nwunndhqughwh
Gnwuwyny wwwwhwywl pytph wrynwuwyh Yhpwnnedny:

LEwnwgninLpjwl Unipp b dipnnutipp

QGunwagnunipyntlt - wipnnugp £ BMPL Ephywih
hwuduwdnnnyp: Whuwwwuplt hpwywlwgytp £ QL UL
Juwpwpwlnipjwt W uGnwjwpwwpwlnigjwl  PYY-
nwd” 2015-2017pp.: NunwUwuhpytp U wunphwgh Jhghu
swunnpjwlu hwugnighywywhwuwyuwjhu nGuwyny
wnwnwwnn 2nng 110 hhjwunutp, npnup yGpghu 6 wdhultGphu
hhduwywu Ywd nplt wy hhdwunnigjwl Juwwygnipjwdp
hwdwywnpquwiht  pndnwd g6U unwigh, ¢GU Lwnwwnd
Jwpwywyhl, pnppnpwjhl, wnunnhdnt Ywd  undwwnhy
punyph wj| whunwpwuntpjwdp:

Zhqwunutpp pwdwlydt; Gu 2  hudph:  <hqwunutph
| hudpnud  pungpyytp U wunphwgh Jhght  dwupnipjwl
hwugnighywywhwlwywjhu aluny tnwnwwnn, 18-hg uhuglL 64
wnwnblwu (42,5+13,5 nn.) 65 hhywun, win pynid” 43 innwidwinn
W 22 yhu' 1-hg UhUgl 39 tnwinph hhjwunnipjwl quntUnipjwdp
(18,712 wwph): <hdwunutph 1 fudpnwd punagpyytp Gu
wunphwah dhghu swupnipjwl hwlgnighywywhwlwywjhu
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alny nmwnwwnn’ 18-hg Uhlgle 65 nwntywu (43,3+12,2 n.)
45 hhqwun, wjn pynud” 31 wninwdwpn W 14 Y4hu' 6 wduhg
JhUgle 32 wwph hhywunnipjwl JwnGunipjwdp (17,3+11,2
wnwnh): Quydwl funcdpp UGpywjwgnt) Gu 19-hg Jdhugle 57
wnwnblwu (27,9£10,8 n.) 18 wnnng wuadhup (nnunnpubp), wjn
pyntd” 9 ninwdwpn W 9 Yhu: | fudph hhywunutpp unwgh
GU wywunwywu pnwdnwd: Il fudph  hhywunubpp unwgt
GU  wjpUnpwupwihtu  pnudnd  (wjwlnwywl  pncddwlp
gnigwhtn®  hGwwwnnwpnnblyunnputp):  Quydwl  funwdpp
gnpdUwywunwd wnnng, pdjwywl quunipntt wlgwé W
wpniuwinyncpjwl pnyjwwnynipntl unwgwd 18 wuahup Gu:

Munphwgny hhywunutph wpwu 2hénynd  pnudnidhg
wnwye W hGwnn y-hd-h, bL-2-h L B-UQ%-h dwlwpnwyutph
ncuncduwuhpnepintll hpwywlwgyt) £ huntuiwdbpdGUunwghu
pwlwlwywu JGp|nLonLpjwu dtpnnny’ «Demeditec
Diagnostics GmbH» atnuwnpynipjwl (4d<) wwrnnuwywl
gnhpébjwywpghl hwdwwwunwuhuwl:

Jhowlwagpwywl yGpinwdnipjwt bwywwmwyny  Yhpwntg
Gup  Jhdwlywgpwlywl  dpwagpwhu  wwwhnydwlu  SPSS
16.0 thwpbpp: Uptzlk  hwdGdwwnwywlu  JGpinwdnipnup
(hhdwunutinh 2 fudptiph W huydwu fudph uhol), y-hd-h, bL-2-h
W B-UQ9-h hwdwp nLuncduwuhpt Gup thnpadbwlwl inwiutph
pw2huncdutinp  Undngnpny-Udhnunyh  pGuwnh  oqunipjwdp,
nphg htwnn Yhpwnbp Gup wwpwdbunpwlywl' Uwnynntunh
t-pbupp, pun npnud, hwdwpyp Ywhpiqwd E Gnbp wju
hwugqwdwuphg, pt hwdtdwwnynn fudptph nhuwbGpuhwutnp
yhdwywagnnptu LpwuwywihnptUwnwpptpynwd U hpwnhg, pb
ng (wju bwwwnwyny Yhpwnyt| £ dhztiph F-pupp):

WjunthGnle y-hd-h, PL-2-h W B-UQS-h hwdwn hhywunutph
2 hudptph Jhghuutph hwpwptpnipgjwl hwdwnp Yunnigyt)
GU  95%-wlng hwywuwnhnipjwl whpnypUubp”  wwngbint
hwdwn, p& nppwl E thnthnfudbp hwdbdwwynn  hudptph
ghwnnyhuutph wpunwhwjwngwywunipiniup: Syjwutpp
hwdwnybp U yhdwywagpnptl  Lpwlwywih, Gpp p<0,05

Unpnyniuputipp W pUuwpyncdp

w) 1l 1 fudpbnh wunphwand hhywlnlbnh b wwppbnwlwl
nnunplibnh  wywl phéntyncd  y-h&-h, pL-2-h U B-URI-h
uwlwnnuwllibnh hwdGdwannynlip

Unnng nnunputipnh fudph hwJtdwwnipjwdp hhywunutph
GpynL pudptipnud £ pnudnudhg wnwy 2pgpwlwnnn y-hd-h
W bL-2-h Jwywpnwyubpp hwdwuwnhnpbU pwpaén Gu Gnt|
(P < 0,001): Wuwbu, 1-hu Uywpnwd gnyg £ wnpdwd, np
pnidndhg wnwy y-hd-h puinnigyntup hhdwunutbph | fudpnud
Jwaqut) £ 20,8+7,3 wa/d], huy Il fudpnud” 22,6+10,1 wa/

Gppnpn UJwpnud - wwwnybpgwé £ 1 W IE pudpGpnud
wunphwagny hhywunutiph (pnwdnwdhg htunn), hugwbu Lwle
wnnng nnunpuGph wpjwu 2hénLyncd b-UQd-h punnipynilp:
ZhJwunutph | fudpnd ptintph unnnphU uwhdwup pnidnidhg
hGwnn® 59,85 £, wnwyehU Yywnunhip® 142.8, Gpynpnpn yywnunhp®
162,3, Gppnpn Ywpwhp® 198,1, ptintph ytphu uwhdwup®
281,1, Jhpyywpwnhwihu wnhpnypp™ 55,3: hdwlunutph I
fudpnud ptinGph unnnphu uwhdwup pnwdnwdhg htnn®117,45
E, wnwghl Ydwpwhip® 185,7, Gpynpnpn Ydwpwnhip® 200,2,
Gppnpn Ywnunhpp® 231,2, ptintph dGphu uwhdwup® 299,5,
dhpydwpunhiwihu inhpnypp™ 45,5: <uydwl pudpnud ptintiph
unnphlu  uwhdwup 132,4 E, wnwphtu Yjwpuinhp® 196,8,
Gnynnpn Yywpunhpp' 206,1, Gppnpn Ydwpunhip® 255,1, peintnh
Jtphu  uwhdwup® 275,4, Jdhpydwpwunhwht 2wppp” 58,3:

Ul (wnnng nnunpubph Jdnin® 5,2+2,3 wa/d): Pnwdnudhg
hGun y-hd-h funnipyniup Ujwgt) £ hhywunutph | fudpnid
hwultiny 8,2 + 2,6 wag/ui-h, huy Il fudpnud” 6,3+2,0 wa/U-h:

2-nn Uywpnud gnyg £ npdws, np pnudnwdhg wnwye bL-
2-h puwnngyntup hhdwunutGph | fudpnd Ywqutp £ 0,2+0,1
wa/d], huy Il fjudpned” 0,2+0,3 wa/d] (wnnng nnunputph Unw’
0,1£0,03 wa/d): PndnLuhg hGwnn bL-2-h fuwnncpintup Uywagb
£ hhdwunutph | fudpnud hwulbing 0,1+0,1 wag/di-h, huy I
fudpnud” 0,1+0,02 wa/Ul-h: Ujnu Ynnuhg, wnnng nnunpubph
hudph hwdtdwwnnipjwdp hhjwunutph pb” I W pb” Il fudpGpnud
2npwlwnnn UQ3-B-h dwywnnwyp tnt hwywuwnhnpblU gwodnp

(P<0,001):
Wuwbu, 3-pn Uwpnwd gnyg £ wnpdwé, np pnudnidhg

wnwyp UQ3-B-h funnipyntup hhjwunutph | judpnud Ywadt) £
104,7+58,5 wa/dl, huy Il fudpnud * 95,8+ 88,1 wa/U| (wnnng
nnunputph Unwin® 214,0 + 44,1 wa/Jp: Pndndhg hbwnn UQG-
B-n hunnipjntlp wék] £ hhqwunubph | fudpnwd hwulbing
164,5+48,9 wa/dl-h, huy Il fudpnd” 211,5+75,2 wa/dj-h:

Unweht Ulwpnud wwwytpdwd £ | W Il fudpbpnud
wunphwgny hphdwunutph  (pnwdnwdhg  hGwnn),  hugwbu
Uwl wnnng nnunputph wpwu 2hénLyncd y-huintipdtinnup
dwywnpnwyutpp: <pdwunutph | pudpnd ptinGph  uwnphu
uwhdwlp (LW) pnudnidhg hbwnn® 3,8 £, wnwgehUu Yywnpunhpp®
6,5, tipupnpn Yqwpuihp® 8, tppnpn Ydwpuihp® 9,1, ptintinh
JGphu  uwhdwup® 13, dhgyqwpuhwhu  inhpnypp”  2,6:
ZhJwunutiph Il fudpnud ptintph unnppu uwhdwup pnidnidhg
htinn® 3,5 t, wnwghl Ydwpwhip® 4,9, Gpynpnpn Yywnpunhpp®
6,2, Gppnpn Yywpunhpp® 7, pentph ybphu uwhdwup® 10,2,
dhoydwpunhjwihu nhpnypp™ 2,1: Quldwl pudpnd ptinkph
unnphUu  uwhdwup 2,19 £, wnwphu Yywpwhp' 3,02,
tpunnpn Ydwpuihp® 5,67, Gppnpn ydwpunhip® 6,2, ptintiph
JGphu  uwhdwup® 10,9, Jphpyywpwnhjwhu  wppp”  3,2:

Gpypnpn UJwpnd wwwnybpgwsé £ | W Il pudpGpnud
wunphwgny hhjwunutph (pnudnuwdhg hbGunn), hUugwbu Lwl
wnnng nnunputph wpwu 2hénynd bL-2-h  huwnnipinilup:
Zhjqwunutph | pudpnud ptinGph unnnphU uwhdwlup pnidnidhg
htwn® 0,05 £, wnwehU YJwnwhp™ 0,09, Gpypnpn YJwpuinhp®
0,1, Gppnpn Yjwpwnpp® 0,1, pbnkph ybphu uwhdwlp®0.17,
dhoyqwpunhwhu inhpnypp” 0,03: hdwunubph 1l fudpnud
ptnGph  uwnnphu  uwhdwup pnwdnwdhg  hGwn® 0,08 L,
wnwghl  Yywpwhp' 0,09,  Gpypnpn Ydwpuipp™ 0,09,
Gppnpn Ywnwhp® 0,1, peintiph - Jphu - uwhdwup® 0,1,
dhoyqwpunhwhu inhpnypp™ 0,01: Quydwl fudpnwd pbnGph
unnphUu  uwhdwup 0,02 £, wnweht Yjwpunhpp® 0,025,
Gpunnpn - Ydwpwhp® 0,055, Bppnpn Yywinwhp® - 0,095,
ptntph yGphu uwhdwup® 0,1, dhgyywpunhiwht 2wppp™ 0,07:

£) 1 fudph wunphwany hhgwinlbph snswincd y-pd-p, PL-2-h
U B-URS-h uhghl wndbplbinh hwpweGnnisiwl hupdwnln
rpnLonLupg wnwp e htun

I hudph jnLpwpwlgnip hhdwunh hwdwp hwdwpytb) Gup
y-hd-h, pL-2-h W B-UQS-h" pnidnidhg wnwy W hGwnn Gnwd
wndbputph hwpwpetpnientup, www' dhghUwgnt) (R, Uhghu
wpdtp): WYunthGinle hwpdwnytp Gup wyn hwpwptGpnipwl
95%-wlng hwywuwnhnipjwl wnhpnypp (hw2qwpyuwl wyu
dGpennh puwnpnigniup ywydwuwynpywé E Upwlny, np
hwJdwhwpwpGpwygywé pudptin GU hwdGdwwnyned (intrasubject
variability) Unyu hhJwunh wyjwiubpp pndndhgwnwy
W hGwn, hpwlwlwgyb £ SPSS épwagpwihtu  thwpbph
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LY. 3. I L Il pudptiph wunphwqny hhjwunutph wpjwu 2héncyncd b-wéh dlewthnfunn gnpédnuh fuwnnipyniup pnidnidhg hnn W
huydwl pudpnid (wyq/dg-ny)

dhgngny): Wuwbu, wunphwany hhywunutph | fudpnid RI- INF-
v-h 95% hwywuwnhnipjwl inhpnypl £ (2,436-2,873), np pny £
inwihu 95% hwywuwnhnipjwdp wuntnt, np hhdwunutbph dnun
RI-INF-y-p pnidniuhg htnn bjwab) £ wnUjwagl 2,436 wlugwd:
Lnyl inpwdwpwunipjwdp, RI-IL-2-h 95% hwywuwnhnipjwlu
wnhpnypu £ (1,430-1,722), np pny, £ wnwhu  95%
hwywuwnhnipjwdp wunbin,, np hhqwunutph Jnuin RI-IL-2-p
pnidnidhg hGwnn Ujwqgt) £ wnUjwau 1,430 wuqwd: RI-TGF-B-
h 95% hwywuwnhnipjwl nhpnypl E (1,633-2,155), np pny| £
inwihu 95% hwywuwnhnipjwdp wunbnt, np hhdwunutbph dnun
RI-TGF-B-p pnidnudhg hGwinn wék] £ wnujwaql 1,633 wlgwd:

q) Il fudph wunphwany hhywlinlGnh pngwlncd y-h&-h, pPL-2-h
U B-URI-h Uhghl wndbplbnh hwpwpbnnysiwl hupdwnln
pnLancdhg wnwyp L hbun

Il fjudph jnpwpwlgnep  hhdwunh  hwdwp  hwdwnytg
Gup y-hd-h, PL-2-h W B-UQS-h" pnidndhg wnwy W htwnn
Gnwdé wndbputph hwpwpbpnugyniup, www'  UhghUwgph]
(R, dhghUu wpdtp): WunthGnle hwpdwpyby Gup  win
hwpwpGpngjwl  95%-wlng  hwywuwnhnigjwl  nhpnypp
Unyl hhdwlnh wuwlutpp pnwdnwhg wnwe W hGun:
Wjuwbu, yunphwagny hhdwunutph I fudpnud RI-INF-y-h 95%
hwyjwuwnhnipjwl inhpnypl £ (3,228-4,133), np pny| £ twihu
95% hwywuwnhnipjwdp wunbiny, np hhjwunutph Jdnwn RII-
INF-y-p pnidnidhg htiinn ujwgnud £ wnuwqu 3.228 wlgwd:
Lnyu npwdwpwunipjwdp RI-IL-2-h 95% hwdwuwnhnipjwl
wnhpnypl £ (1,317-3,698), np pny, £ wnwhu  95%
hwjwuwnhnipjudp wunbny, np hhgwunutph Unun RI-IL-2-p
pnidnidhg htivnn bjwanud £ wnbuwaqu 1,317 wugwd: RI-TGF-
B-h 95% hwywuwinhnipjwl inhpnypl t (2,435-3,724), np pny £
nuwihu 95% hwjwuwnhnipjwdp wyunbint, np hhjwunutph dnwn
RII-TGF-B-p pnidnidhg htuinn wék| £ wnujwqu 2,435 wlgwd:

n) 1 W Il judptph wunphwagny hhdwunuGph 2ppwuncd y-hd-h,
hL-2-h W B-UQ9-h dhgohU wpdbpubph hwpwpbpnipjwl
hw2ywnyp pnidnidhg hGwnn

Wjuintn hwdtdwwnynn pudptpp hwdwhwpwpGpwygywo
sGU (intersubject variability), nLuinh Yphpwnyb £ hwpadwnyh wy®
Fieller-h JGpnnp (Lwhiwwnbujwé £ shwdwhwpwpbpwygywd
hudpGph hwdGdwwnnipjwl hwdwp, hpwlwuwgyt| £ GraphPad
opwapwiht thwpbph Jdhengny): Pniddwl wpryniupnd | W
Il fudpGpnwd  wunphwany hhqwunutph  wpwl 2hénLyncd
wpowlwagnyt] GUu hGnlyw thnthnpuncpyniulipp: R- INF-y-U
puywé E (1,149-1,468) 95% hwywuwnhnipjwl wnhpnypnud,
npp Lpwlwyned £, np 95% hwyjwuwnhnipjwdp untih £ wunb,
np RI-INF-y-p pnwdnwdhg hGunn UJwgnud £ 1,149 wugwd
wytih, pwu RI-INF-y-U: R-IL-2-U puywd E (1,052-1,627) 95%
hwywuwnhnipjwl whpnypnd, npp Lpwuwynwd E np 95%
hwywuwnhnipjwdp wpbih £ wuntl, np RI-IL-2-U pnudnidhg
hGunn ujwagnud £ 1,052 wugwu wybih, pwl RI-IL-2-U: R-TGF-
B-U puywé E (1,128-1,458) 95% hwywuwnhnipjwl wnhpnypnd,
npp Lpwbwynwd E, np 95% hwjwuwnhnipjwdp Jupbh E
wunbl, np hhjwunutph 2ppwunwd RI-TGF-B-p  pnudniuhg
hGnn  wénwd £ 1,128 wuqwd wytlh, pwu RI-TGF-B-p:

G) y-h&-h, PL-2-h L B-URS-h hwdwin wunphuwany hhywlinbGnh
1 fudph, pnroncdhg hbunnudhehli wndbph L hulpy fudph Upghl
wndbph hwnpwpbnnipywl quuwhwnnedp

Ujuinbn hwdtdwwnynn fudptipp hwdwhwpwpetpwygywo
¢6U, nwuwnh Yhpwnyby £ hwpdwnyh wy™ Fieller-h UGpnnp
(UwhiwwnbuJws £ shwdwhwpwpbpwlygywd  hudpbph
hwdtdwwnnigywl  hwdwp,  hpwywlwgyt, E  GraphPad
Spwapwihu  thwpbph UJhengny): R-  INF-y-U puywd E
(1,286-2,032) 95% hwywuwhnipjwl  wnhpnypnwd,  npp
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Lywuwynwd £, np 95% hwywuwnhnipjwup Jwnbih £ wunb,
np RI-INF-y-p pnudnudhg hGunn nbnliu Junwd £ 1.286 wugqwd
wybih, pwu huyhg hudpnud: R-IL-2-U pulywé E (1,681-3,225)
95% hwywuwnhnrpjwl inhpnypned, npp Lpwbwynwd £ np 95%
hwlwuwnhnipjwdp Ywptbih £ wunt, np RI-IL-2-p pnudnudhg
htwnn nbnleu Junwd £ 1,681 wuqwyd wytih, pwl huyhg fudpnid:
R-TGF-B-U pUywéd E (1,149-1,466) 95% hwywuwnhnipjwl
wnhpnypnid, npp Lpwuwynwd £, np 95% hwyjwuwnhnipjwdp
ywntih £ wunt, np RI-TGF-B-p pnudnudhg hGwnn nbnlu
dunwid £ 1,149 wlgwd wwlwu, pwlu huyhs hudpnid:

q) y-h&-h, bL-2-h UL B-URI-h hwidwun wunphwand hhdwlnlbnh
I fudph, pndnidhg htiinn dhghl wndtph L hulps fudph dpghl
wndtph hwnpwpbnnyswl quwhuwannedp

Wjuinbn hwdtdwwnynn hudpGpp hwdwhwpwptpwygywd
¢GU, nunh Yhpwnut) £ hwpdwnyh wy™ Fieller-h JGpnnp
(Uwhiwwnbujwsé £ shwdwhwpwpbpwygwd  hudptiph
hwdtdwwnngjwt  hwdwp,  hpwywlwgyt, £ GraphPad
opwapwjhu thwpbph Jhgngny): R- INF-y-U puywé E (0,98-
1,576) 95% hwywuwnhnipjwl whpnypnd: Bwuh np 1-p
puywo £ wyn hunGpjwind, www nw bpwluwynd £, np 95%
hwdwuwnhnpjwdp tnwppGpnepintu fudptph vhole sGUp Ywpnn
wpdwlwagnt|: Student-h t pGupp UnyUwbu Lywlwlwihg
wnwnpbpnLpinl ¢h wpdwlwantp: R-IL-2-U puywd E (1,375-2,3)
95% hwywuwnhnipjwl wnhpnypenid, npp Lpwuwynd £, np 95%
hwlwuwnhnipjwdp Ywnbih £ wunbl, np RI-IL-2-p pnudnudhg
hGunn ntnlu 1,375 wugwd wybh E, pwl huyhg hudpnid:
R-TGF-B-U puywé E (0,876-1,17) 95% hwydwuwnhnipjwl
wnhpnypnid: 2wuh np 1-p puywd £ win hunGpdwinud www
nw Lpwuwynd £, np 95% hwywuwnhnipjwup tnwnpGpnip)nu
hudptph Jhpl ¢6Up Ywpnn wpdwlwant|: Student-h t pGupp
Unyuwbu Lwlwlwihg wnwppbpnpintt sh - wpdwlwagnbi:

Unnng nnunputiph tudph hwJtdwwnipjwdp wunphwgh
dhohtu  dwupnipjwl  hwugnighywywhwuwywihu  alny
wnwnwwnn hhqwunutph | W I fudpGpnud pnudnudhg wnwg
y-hd-h W bL-2-h Jwywpnwyubpp Gnbp GU hwywuwnhnptu

pwnén, huy  UQR-B-h  Jdwlwpnwyp®  hwdwuwnhnptu
gwop: | hudpnud  pnudndhg hGunn wpnpnppnpwjhu
ghinnyhuutph dwywpnwyp Ujwat) £ (RIFINF-y-p° wnUdwqu
2,436 wugwd, RI-FIL-2-p°  wnUjwqu 1,430  wlqwu),
huy  hwlwpnppnpwihl  ghwinyplltph - Jwlwpnwyp,
punhwywnwyp® pwpapwgt]  (RI-TGF-B-p° wnuywql
1,633  wlgwy)” dnnbUwiny  Unpdwih  uwhdwlubphu:

Il udpnid pnudnudhg hGunn ypnpnppnpwjhl ghwnyhulutph
dwywpnwyu k| wytih £ udwab) (RI-INF-y-p° wnudwql 3,228
wlqwd, RI-IL-2-p°  wnUjwaqu 1,317 wuqwd)® punhnwy
UninbUwind W hwultiny  Unpdwh  uwhdwlUUtGphlu, huy
hwywpnppnpwiht - ghunnyplltiph - dwywpnwyl £ wytih
pwnpapwgt| (RI-TGF-B-p° wnUyjwaqu 2,435 wlquwd)® gnbpb
(hwywwnwp Unpdwynnytiny:

ZhJwunutph NIl fudpnud (puuin wunphwany hhywunubph
onpwunid pnidndhg hGunn ghnnyhuutph Jhghu winpdtputiph
hwpwptpnigywl dwuhU ingjwiutinh) wpéwlwanyt) £ wnwybi
pwnan wpryntuwybwnnipntu: Ujuwbu, RI-INF-y-U pnidnidhg
htGwunn Ujwab) £ 1,149 wuqwu wytih, pwu RI-INF-y-U, RII-IL-
2-U" 1,052 wugwd wdbh, pwu RI-IL-2-U: PUg YGpwpbpnod
tE hwlwpnppnpwihu  ghwnnypuutpht, www RI-TGF-B-p
pnidnidhg hGuinn wék) £ 1,128 wuqwu wytih, pwu RI-TGF-B-U:

Wuwhuny, y-hd-wn, bL-2-h, UQAG-B dwulwlygnipjwup
plupwgnn wunphwah qupgugJwu UniGyneywihu
JGhuwUuhquutph pwgwhwjnnwdp huwpwynpnipynil Epuatnnud
wnwyb] wdpnnpwlwl  wwwybpwgnwd Ywadt] ytpghuhu
whitnwoéwagdwl  Jwuhl, Unp  pGpwwlwnhy  phpwhiltn,
nunh  Uwl Unp  pnidwywl  Uninbgnudubp  Uwhuwlpbi:

POJIb y-MHTEP®EPOHA, UHTEPJIENKMHA-2 U TPAHC®OPMUPYIOLLLEFO
®AKTOPA POCTA-$ B MATONEHE3E NCOPNA3A

LL.B.KapaneTtsaH, X.M.XauuksaH

EpeBaHCKui rocy4apCTBEHHBIN MEANLNHCKUA yHUBEPCUTET uM. M.[epaLn

Llenb HacTosilero mccnefoBaHust - U3yvyeHme ponn y-uHtepgepoHa (y-UP), nHtepneinkura-2 (LJ1-2) n TpaHchopMupytoLero
¢akTopa pocTa-B (TOP-B) B naToreHese ncopmasa.

Bbinn nccnenosaHbl 110 60MbHbBIX CO CpeHeTsXebIMK hopMamy nanynobasWweyHoro ncopmnasa, kotopble 6bian pasgeneHbl Ha
2 rpynnel. | rpynny coctaBuan 65 6obHbIX B Bo3pacTe 0T 18 o 64 neT (43 My>XYnH 1 22 XXEHLMH) C AaBHOCTbIO 3aboneBaHns oT
1 roga go 39 net. VIm 6b110 Ha3HaYeHO TPaLULMOHHOE eYeHne (Ae3NHTOKCMKaLWOHHOE, aHTUOKCUAAHTHOE, aHTUrMCTaMUHOBOE,
MyJfIbTUBNTaMUHHOE, MeMbpaHoCTabuansupytowee, MeCcTHOe npoTMBOBOCNanWTenbHoe). Il rpynny coctaBuan 45 60/bHbIX B
BO3pacTe oT 18 Ao 65 neT (31 MyX4uH 1 14 XeHWMH) C faBHOCTbIO 3aboneBaHns oT 6 MecsueB Ao 32 neT. M 6bla10 HasHayYeHo
anbTepHaTUBHOE fevyeHne (Hapsay C TPaAuLMOHHOW Tepanuen NoJsiydann renatonpoTekTopbl). [pynny KOHTpons coctasuan 18
NpPaKTU4eCKN 340POBbIX LOHOPOB (9 My>X4MH 1 9 XeHLMH) B Bo3pacTe oT 19 o 57 ner.

B cbiBOpoTKe KpoBW 60MbHBIX NCOpMas3om bblan nccnenoBaHbl ypoBHU y-U®, U-2 n TOP-f mMeTooOM MMMYHO(EPMEHTHOMO
KOJIMYECTBEHHOr0 aHain3a C MCMNoJfib30BaHNeM KomMepyeckux Habopos dupmbl Demeditec Diagnostics GmbH. CrtaTucTuyeckyto
06paboTKy pe3ynbTaToB MPOBOAMIN C MOMOLLBIO CTAaTUCTMYECKOoro nakeTa SPSS 16.0 (Statistical Package For Social Science 16.0).

Mo cpaBHEHMIO C KOHTPOJbHOW rpynnoi, B obenx rpynnax 607bHLIX NCOPUA3OM [0 NEYEHUS YCTAHOBAEHO AOCTOBEPHOE
yBeNMYeHne ypoBHS Lnpkyampytowmx y-N® n N1-2 n noctosepHoe cHxeHne ypoBHs TOP-B. B | rpynne 60bHbIX ypoBeHb Y-
n WN-2 nocne nevyeHus 3HaYNTENbHO CHUXAETCSH, a ypoBeHb TOP-B 3HauyMTeNbHO MOBLILWAETCS, NPUbAMXKascb K HOPMasbHbIM
3HayeHunsaM. Bo Il rpynne 60bHbIX ypoBeHb y-U® un U-2 nocne neveHus cHuxaeTcs bonblie, 4em B | rpynne, a yposeHb TOP-B
noBblwaeTcs 6onblie, Yyem B | rpynne (Bbicokas 3hpeKTUBHOCTL nedeHns Bo Il rpynne).

3aperncTpupoBaHHble U3MeHeHns yposHen y-U®, WU1-2 n TOP-B B cbiBOPOTKE KPOBW 60MbHBLIX CO CPefHEeTSXKenon ¢thopmon
nanyne3HobnALWeYHOro ncopmasa yKasblBaloT Ha MX CYLLECTBEHHYIO POJib B MaToreHese ncopuasa.
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KnioueBble CNOBa: /7a77y/100/191L€YHbIV [1COPUAE3, V-UMHTEPPEPOH, MHTEPSIENKUH-2, TPAHCPHOPMUPYIOLNT QaKTop pocTa-f

THE ROLE OF y-INTERFERON, INTERLEUKIN-2 AND TRANSFORMING GROWTH
FACTOR-B IN THE PATHOGENESIS OF PSORIASIS

Sh.V.Karapetyan, Kh.M.Khachikyan

Yerevan State Medical University after M.Heratsy

The aim of this study is determination of the role of y-interferon (y-IF), interleukin-2 (IL-2) and transforming growth factor-B (TGF-B)
in the pathogenesis of psoriasis.

110 patients with plague form of psoriasis of moderate severity divided into 2 groups were examined. Group | included 65
patients from 18 to 64 years old (43 men and 22 women) with a duration of disease from 1 to 39 years. The traditional treatment
(detoxification, antioxidant, antihistamine, multivitamin, membrane stabilizing, local anti-inflammatory) was prescribed to the
patients of group |. Group Il included 45 patients from 18 to 65 years old (31 men and 14 women) with a duration of disease from 6
months to 32 years. The alternative treatment (with traditional therapy, the hepatoprotectors was also used) was prescribed to the
patients of group Il. The control group makes 18 practically healthy periodic donors (9 men and 9 women) from 19 to 57 years old.

The level of y-IF, IL-2 and TGF-B was investigated in the serum of psoriatic patients by ELISA (commercial kits of
Demeditec Diagnostics GmbH were used). Statistical analysis was performed by the usage of SPSS 16.0 statistical package.

Before the treatment, the significantincrease of the level of circulating y-IF and IL-2 and significant decrease of the level of TGF-B were
seen in both groups of patients with psoriasis compared with the control group. After the treatment, the level of y-IF and IL-2 is significantly
reduced and the level of TGF-B is significantly increased in group |, approaching to the normal values. In group Il, the level of y-IF and IL-2
decreases more than in group | after the treatment. The level of TGF-B also increases more than in group | (high treatment efficiency).

The registered changes of the levels of y-IF, IL-2 and TGF-B in the serum of patients with moderate severity of papular-plaque form
of psoriasis indicate their essential role in the pathogenesis of psoriasis.

Keywords: papular-plaque psoriasis, y-interferon, interleukin-2, transforming growth factor-8

YpwlwlncpynLu

1. vwghywu u.U. huntbwdwwpwlnieiniu: Gnplewl, 2015, 320 Ep:

2. luwghyjwlu u.U. Munphwaqwjhb hhwunnipjwl Yihuhywt, whuinnpnanudp, pndnedp W Jupdwl dwpunwydwnneeyniup: Gplewl,
2017, 72 k:

3. Schon M.P., Boehncke W.H. Psoriasis. New Engl. Journ. of Med., 2005, 352(18):1899-1912.

4. LiuY., Krueger).G., Bowcock A.M. Psoriasis: genetic associations and immune system changes. Genes and Immunity, 2007, 8(1), 1-12.

5. RappS.R.,FeldmanS.R.,ExumM.L. etal. Psoriasis causes as much disability as other major medical diseases.JAAD, 1999, 41(3),401-407.
6. Lowes M.A., Bowcock A.M., Krueger J.G. Pathogenesis and therapy of psoriasis. Nature, 2007, 445(7130), 866-873.

7. Furue M., Cadone T. “Inflammatory skin march” in atopic dermatitis and psoriasis. Inflamm. Res., 2017, Jun. 15. PMID: 28620798.
DOI: 10.1007/s00011-017-1065-z.

8. Lowes M.A., Kikuchi T., Fuentes-Duculan J. et al. Psoriasis vulgaris lesions contain discrete populations of Thl and Th17 T cells.
Journal of Investigative Dermatology, 2008, 128(5), 1207-1211.

9. Jadali Z., Izad M., Eslami M.B. et al. Th1/Th2 cytokines in psoriasis. Iran. J. Publ. Health., 2007, 36, 2:87-91.

10. Szegedi A., Aleksza M., Gonda A. et al. Elevated rate of T-helper-1 lymphocytes and serum IFN-gamma levels in psoriatic patients.
Immunol. Lett., 2003, 86: 277-280.

11. Kormeili T., Lowe N.J., Yamauchi P.S. Psoriasis: Immunopathogenesis and evolving immunomodulators and systemic therapies:
U.S. experiences. Br. J. Dermatol., 2004, 151:3-15.

12. Coondoo A. The role of cytokines in the pathomechanism of cutaneous disorders. Indian J. Dermatol., 2012, 57(2), 90-96.

nocrynunna 20.05.2017 r.
npuHAaTa K nevatn 04.07.2017r.

35



1 (23) 2017 ARMENIAN JOURNAL OF BLOOD AND CANCER

YK 616.894-053.8+612.826.5
W3MEHEHWUA BENPECCOPHbIX CUHANTUYECKUX NPOLLECCOB HENPOHOB
AMUIOANbI B YCNOBUAX ABLPEHAJIDKTOMUM U COYETAHUSA C AMUIOMAHON
MOJEJIbIO BOJIE3HU AJIbLIFTENMEPA

M.B. MorocsH

UHCTUTYT Qonznosiornm HAH PA

B monyxpoHnyecknx skcnepnMeHTax Ha 13 Kpbicax AnbObUHO MHTaKTHbIX, B YC/IOBUSIX agpeHanakTomum (ADX) (cnycTs 33-39 gHen
n 8, 11 Hepn.), Ha monenu bonesHn Anburenvepa (BA) (12, 15-16, 28 Hep.) n B kKombuHaumy ¢ ADX nocne 12-15 Hepl., CpaBHUTENbHbIN
aHann3 TeTaHmyeckon penpeccum (TH) C MOCTTETAHWYECKON AenpeccopHon un Bo3byauTensHon (TO MNTH v T4 MTMN) peakumamun
OAVHOYHbIX 388 HelmpoHoB Amurpganbl (AM) Ha BbICOKOYACTOTHyl CTUMynuuto runnokamna (), 6b10 BbISIBNEHO cnepytowee. B
ycnosusax ADX T oT 33-39 gHen po 11 Hepn., ¢ ypoBHA 6osee BbICOKOro, 4eM B HOPME, K KOHLY WCMbITaHWA gocTurana ee. Ha
momenu bA, ot 12 no 18 Hep., T 8 TA MNTL noytn gocturana Hopmbl, HOo T[ B T MTMN ¢ ypoBHS 611M3KOro K HOpMe, K 18 Hen. 6bonee
yeM OBYXKpaTHO npesbichnia ee. Ha mogenn BA B codeTanun ¢ ADX TA B TL MTH Ha 12 Hefd., C yPOBHSA 4OCTATOYO HUXE HOPMbI,
noBsbicuNack K 15 Hep. fo, He gocTurHys Hopmbl. T B TL MTMN, Ha060pOT, CHMXKAACh OT YPOBHS BbILLE HOPMbI, TAKXXe He AOCTUrana ee.
O[HaKo B CpaBHEHWM C ypoBHEM aenpeccun npu BA, yposeHb T B coveTaHum BA ¢ ADX HaMHoro 6amxe Noaxo4n K YPOBHIO HOPMbI,
4yem npu BA. Tak, ropMOHanbHbIA CMaj, B Ka4yecTBe MPOTEKTOPHOro BO3AENCTBUS, NpPeoTBpallaeT CTPYKTYpbl LOJrOBPEMEHHON
NamsATW OT HepoLereHepaunn, B 0TMYME 0T TaKOBbIX - KPaTKOBPEMEHHbIX, Xy>Xe nepeHocamx kak ADX Tak n kombuHaumio ¢ BA.

KnioueBble CNOBa:  agpeHasdKTOMUS,  aMUJIONLHAS
aMUr[anonupu@opMHoe rose
N3BecTHa hmsmonornyeckas posb ropMOHOB

HaAMmo4Ye4yHNKOB B MOALEPXKAHWWN CTPYKTYPHOW WHTEerpauuu
3penoro Mmo3ra [15]. MpenctaBnseT uHTepec TOT (haKT, 4TO
yCTpaHeHWe  3HOOMEHHOro  KOPTMKOCTEpPOHa  yAaleHunem
HagmoyeyHnka wam appeHansktTomuen (ADX) Bbi3biBaeT
HapylleHne GuU3nonoruyecknx yHKLUA BO BCeM MO3re
N 3aBepliaeTCcs  HeMpoHasbHOW  OereHepaumen  [16].
B pesynbTaTe NHTEHCUBHbIX MEXANCLNMINHAPHBIX
NCCNeAoBaHNA  HakomieH OBLWMPHbLIA  3KCNepUMeHTalbHbIN
MaTepnan Nno MHOMOCTOPOHHEMY WCCIef0BaHWI0 MOCNeACTBUN
ADX y XXMBOTHbIX U YenoBeKa B YCNOBUAX UHTAKTHOrO Mo3ra v
Npu pPasanYyHbIX NAaTONOrMYeCcKMX CABUrax (Hecneumduyeckoro
N cneundguyeckoro npomcxoxaeHus) [25]. MpomexyToyHoe
a4po amurpansl (Am), obnapatowee obnervawwmm achdekTom
Ha runoTanamo-runomn3o-agpeHanoByld 0Cb, MOXET Takxe
MOAY/IMPOBaTb CEKPeLuto aApeHO-KOPTUKOTPOMHOro ropMoHa
(ACTH) nocne ADX [8]. PaspyweHune ba3zonaTepanbHon Am,
ornocpeaytoLien Bbi3BaHHYIO [JIOKOKOPTUKOMLOM MOAYAALMIO
namaTM B  MPOCTPaHCTBEHHOM  oby4yeHun, 610KMpOBano
appekTbl aanTensHon ADX (12-13 Hepn.) n fekcameTa3oHa Ha
NPOCTPaHCTBEHHYIO NamMATb 1 0by4yeHune, HO He adpdheKTnpoBano
HelpofereHepaTVBHblE U3MEHEeHWS B [OEeHTaTHOW WU3BUJIMHE
[22]. Uenbio HacTosLLEro MccnenoBaHUs SBAUAOCH U3yveHue
N3MEHeHNs  AenpeccopHblX  CMHAMTWYeCKMX  MPOLeccoB
HenpoHoB AM B ycnoBusix ADX U coyeTaHMs C aMUIOULHOW
mogenblo 6onesHn AnbureiiMepa, B CpaBHEHWM C HOPMOW.

MaTepuan U MeToAbl

ViccnepoBaHna npoBoaman Ha 13 Mon0BO3pesbIX KpbiCax-
camuax AnbbuHo maccon 300 r B 4 cepuax 3KCNEPVMEHTOB:
Y  WHTaKTHbIX (N=2), C OAHOCTOPOHUM  yAaANEHUEM
Haznoye4yHuka (ADX) (n=4), Ha mogenn BA, NHAYLMPOBaHHON
ToKCuyeckum onuromepom AB  25-35 (n=5) m c ADX B
coyeTaHun ¢ mogensto bA (n=2). ADX npoBoAnAn B yCJIOBUAX
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MOLJEsb

bonesHmn AJibLir eﬁMepa, Tuririokamri, POCTPAa/IbHoEe

HembyTanoBoro Hapko3a (40mr/kr, B/6). Monens BA nonyyanu
BunaTepanbHbIM MHTPaLLepebpOBEHTPUKYNAPHBIM BBEAEHNEM
A- 25-35 B ycnoBusix HembyTanoBoro Hapko3a (40mr/kr, B/6) no
CTepeoTakcu4yecknum koopamHatam (AP-1, L+1,5, DV+3,5 Mm)
[21]. BBogmau no 3 mkn 10-9 M hparmeHToB BeTa-aMMIonaHbIX
nentugos A- 25-35 (1 mr/mn npu 37°C, arpermpoBaHHOro
B TeyeHne 4 pHen) [17]. o oCTpoOro skcnepuMMeHTa KpbICbl
BblAEpPXUBannCb oT 33 aHen oo 11-n Hea: y ADX oT 3 gHen go
28 Hep., Ha mopenu BA oT 12 o 18 Hep., n Ha ADX B codeTaHun
¢ BA oT 12 n 15 Hep. lMocne nUCTeYeHNs CPOKOB Y XKUBOTHBIX
¢ BA n ADX npou3BOAUAN 3KCTPaKNETOYHYI0 perucrpaumio
(hOHOBOW U BbI3BAHHOW CMANKOBOW aAKTMBHOCTW OAMHOYHbBIX
HeMpoHOB AM B OTBET Ha BbICOKO4ACTOTHYt0 cTuMynauumto (BYC)
CA1 runnokamna (I). Mocne KpaHMOTOMUK, CTEPEOTAKCNYECKN
OPWEHTMPOBAHHbLIA pPa3ApaXKaloWnin 3NeKTPOoa, BXMBASAIN B
nncunatepanbHbli I (AP-3,5, L+2,0, DV+4,0 MM), a CTEKNIAHHBI
OTBOAALWMA MWUKPOINEKTPOL C LMAMETPOM KOHYMKa 1 MKM,
3anonHeHHbIn 2M pacteopom NaCl, norpyxann B AM - Rostral
amygdalopiriform area (AP-3,24, L+5,4-5,8, DV+9,5-10,2MMm).
3apernctpupoBaHa akTUBHOCTL 388 HeipoHoB AM Ha BYC
(100 My B TeyeHne 1 cek) CALl I'. CTUMYNALMIO OCYLLECTBASAN
nocpeacTBOM MPAMOYrO/bHbLIX TOAYKOB TOKa AJMTENbHOCTbIO
0,05mc u cunon 0,10-0,16 n 0,16-0,18MA, COOTBETCTBEHHO.

AKTUBHOCTb TeTaHW4eCcKon
nenpeccumn (TH) ¢ nocTTeTaHmyeckon noteHumauuen (MTM) n
nenpeccuunen (NTA). AHann3 paHHUX U NO3AHNX MOCTCTUMYIbHbBIX
nposBAeHNI OAMHOYHON CNankoBon aKTMBHOCTHU
HenpoHoB AM MpoM3BOAMAM B pexume on-line cenekuun wu
NporpaMMHOro MaTemMaTu4eckoro aHanmsa (pa3paboTuymk B.C.
KameHeukuit). OQHOPOLHOCTb [BYX He3aBUCUMbIX BblGOPOK
KoHTponuposanacb t-kputepmem CrblogeHTa. C  uenbio
MOBbILLIEHNS CTAaTUCTUYECKOWN LOCTOBEPHOCTU NEPUCTUMYJIbHBIX
M3MEHEHUI  MEeXCNankoBbIX  WHTEPBasOB  UCMOJb30Banu
TakXe  ABYXBbIOOPOYHBIA  KpUTepuin  BuikokcoHa-MaHHa-
YutHn (Wilcoxon-Mann-Whitney test) (Opnos A., 2004),

npoaB—nanaacb B Bunaoe
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B KayecTBe HernapaMeTpUYecKoro, OLeHMBalOLLEro
OLHOPOAHOCTb  He3aBUCUMbIX  ABYX  Bbl6OpOK.  AHanus
nony4eH—HbIX OaHHbIX npounssoannn no cneunanbHO
pa3paboTaHHOMY anropuTmy, obecneynBatoLiemy

[I0CTOBEPHOCTb MEPUCTUMYJIbHBIX W3MEHEHUI MeXCMankoBbIX
MHTEPBAJIOB.

Pe3synbTaTbl UCccrenoBaHus

MpoBeneH CpPaBHUTENbHBIN aHanms NMMNYNbCHOW
aKTUBHOCTWU OAMHOYHbIX HelMpoHoB AM Ha BYC [ (388
HelpoHoB, N=13): B HopMe (54 KneTkW, n=2), B YCI0OBUSX
ADX (83 knetkn, n=4), Ha 33-39 gHm wn 8, 11 Hepn.
BblEPXMUBAHNA >KMBOTHbIX, Ha Mogdenun BA (195 kneTok,
n=5) Kk 12, 13, 16, 18 Hea. n B covyeTtaHum ¢ ADX (56 kneTok,

n=2) Ha 12 n 15 Hed. npuBen K caefyoLleMy 3aKN04YeHUIo.

MocpencrTsom nocnegHnx Ha
yCpeoHeHHOro konmyectsa cnawkos (PETH), ¢ nepecyeTom
B MEXUMMNy/bCHble MHTepBadbl M YacToThl B Iy (Frequen-cy
Average), N0 CPaBHEHMIO C MPECTUMY/IbHLIM YPOBHEM B HOpPME,
B YKasaHHbIX YycnoBusx Oblan  obHapyxeHbl crefymowue
M3MEeHeHUs B  OenpecCopHbIX TeTaHUYeCKUX peakuusx.
B ycnoBusix ADX B HenpoHax AM Ha BYC I' k 33-39 gHam
BbkuBaHua T4 8 TO NTA v TO NTM onpepensnace nopsifika
2,0-KpaTHOrO  3aHWKEeHUs  MpecTUMYy/bHON  aKTMBHOCTH,
B npegenax Hopmbl (2,0-kpaTHoro); Kk 8 Hed. - onaTb
2,0-kpaTHOro yrnybneHus penpeccun, CHoBa B npepenax
HOPMbI, @ Ha 11 Hepd. yXe 5-KpaTHOro 3aHMXeHus, 4OCTaTO4HO
Bbille HopMbl (puc. 1 A, B, E). iHbIMM cnoBamu, B yCNOBUSX
ADX, B HepoHax AM Ha BYC I T4 B TO NTA v TA NTM, 6yayyn
paBHOW HopMe Ha 33-39 OHuM 1 8 Hed. ucnbiTaHUM (2 NPoOTMB
2-KpaTHOro B HopMme), K 11 Hepd. 3HaYMTENbHO MpeBbiLaeT
HOpMY (LOCTUTHYB 5 1 5-KpaTHOr0 3HAYeHWIN, COOTBETCTBEHHO).
Ha mopgenn BA B HempoHax Am Ha BYC I TO 8 TO NTA v TA
MTN k 12 Hen. onpepensanack B npegenax 3,5- n 5-kpaTHoro
3aHVKEHNA 4aCTOTbl MPecTUMYJ/IbHON aKTUBHOCTU, HaMHOro
BbilLe HOPMbl (2-kpaTHOro); Ha 13 Hep. BbkMBaHMA - 3,0 n
2-KpaTHOro, COOTBETCTBEHHO, yXXe C MpubanKeHnem K HopMe;
B Tex e npegenax - Ha 16 Hepd.; kK 18 Hed. mucnbiTaHU - B
npepenax 3-KpaTHOro, B CpPaBHEHWW C 2-KpaTHbIM B HOpMe
(puc. 1 B, T, E). Takum obpa3om, Ha mMopenn BA B HelpoHax
Am npu BYC I ¢ 12 po 18 Hepn. ucnbitanun TO B TO NTAH ¢
3,5-KpaTHOro Ha 12 Hepn. n Ha ypoBHe 3-kpaTHoro ¢ 13 go 18
HeA. Ha BCe BPeMS WCMbITAHUA OKa3anaCb HECKOJIbKO BbILLe
HopMbl (2-kpaTHoro), T4 B TA MTM, 6yayyn Ha 12 Hepn. Gonee
4yeMm BABOe BbilWe HOPMbI (5-KpaTHOro MpPOTUB 2-KpPaTHOro),
3aTeM Ha 13 n 16 Hea. npupaBHMBAfCb K HOpMe, Ha 18 Hen.
npeBbIllaeT ee, AOCTUrHYB 3-KpaTHOro 3HaveHus. Ha mogenu
BA B coyeTaHum ¢ ADX B HerpoHax Am npu BYC I Ha 12 Hegn.
3HayYeHus 3aHmxenua TO 8 TA NTA v TO NTN gocturanm 3,0 n
2,0 KpaTHOW BENNYUHBI, BbILLE Y PABHO HOpMe (2-KpaTHOro), a
Ha 15 Hepd., HaobopoT, 2,0- 1 3,0-KpaTHOW BESIMYUHBI, PABHO ©
BbILLE HOPMbI, COOTBETCTBEHHO (puc. 1 [, E). B 3aknioyeHme, B
HenpoHax AM Ha BYC I' B ycnoBusix coyetaHns ADX ¢ MOAesbio
BATOBTANTA n TA NTM Ha 12 HeA. € 3- 1 2-KPaTHOrO YPOBHEN
3aHWKeHns Ha 15 Hepd. ycTaHaB/AMBaNOCh Ha 2- U 3-KpaTHOM,
COOTBETCTBEHHO B TO BPEMSA, Kak B HOPME OHO He MPeBbILLano
2-KpaTHOro, T.e C He3Ha4uTesNbHON pa3Huuen B 3ddekTax.

Mpy oOUEeHKe OTHOCUTESIbHON CTEeNeHW BbIPaXXEHHOCTU
BbILUEOTMEYEHHbIX  AEenpeccopHbiX U BO3BGYANUTENbHbIX

aHanmsa OCHOBEe

3¢hekToB, Ha npuMepe anarpamm yCPeLHEHHON
4acTOTbl  CMankoB, BbIBEAEHHbIX Ha OCHOBE pacTepoB
npe- ” MOCTCTUMYJIbHbIX [EnpeccopHbiX W [ernpeccopHo-
BO3OYAMUTENbHbIX  MPOSBAEHWA  CMAaWKOBOW  aKTWBHOCTU
HeMpoHoB B HopMe, B ycnoBusax ADX, Ha mogenu BA, n npwu
X CoYeTaHuW, C yKasaHuem CpefHUX LM(POBbIX 3HAYEHWUN
B peasbHOM BpeMeHM 20 cek. OO W nocse CTUMynsauum,
Bk/l04asa Bpemsa BYC, mosnyyeHbl 3HaveHus, npeacTaBfieHHble
B BULE [AWNCKOBbIX Auarpamm pans 6onee  HarnsigHoro
npencTaB/ieHnss  CTerNeHU  BbIPaXXEHHOCTU B YAaCTOTHOM
oTobpakeHun (B %) 3KCMEepUMEHTaNbHbIX [aHHbIX (puc. 2).

Ha puc. 2, B ycnosuax ADX B HelpoHax AM Ha BYC T
Hamevanacb obpaTHas TeHaeHums cnaga TO B TO NTH ¢
BENNYMHBI HaMHOro 6osblie HOpPMbI (MOYTW 2-KpPaTHOro) C
nocnefywLmMM peskuM cnafioMm u npubanmxeHueMm K Hopme
(A); TO B T4 MTN TakXe C BEANYUHbI 3aHWXEHUSA PE3KO
npesbllatowen HopMy (bonee 4yem -7-kpaTHOr0) NPOrPEeCCMBHO
cnajaeT [0 YPOBHA HECKONbKO Bbile HOpMbl (B). WHbIMK
cnosamu, B ycnoeuax ADX B HempoHax AM T ¢ 33-39 pgHen
[0 11 Hepn., C HaMHOrO BbICOKOrO YPOBHS, MO CPaBHEHUIO C
HOPMOW, pe3Ko cnajaeT, AOCTUras HOPMbl K KOHLYY UCMbITaHUNA.
Ha mopenn BA B HenpoHax AM Ha BYC ' ¢ yBennyeHunem
CPOKOB UcnbITaHna (0T 12 no 18 Hel.) oTMeYanacb TEHAEHLNA
NPOrpeccnBHOro, XoTs U ckaykoobpasHoro yrnybnexus TL
B T MTH, HO BblpaXeHHas B MeHbLUEN CTEMEHN U MeHbLUE
Hopmbl (B), a B T[ MTM - pe3ko BblpaxeHHoe noBbieHne T/
n 6onee 4em BABoe Bbile HopMmbl (). UTak, C TeHaeHuwuewn
CKa4ykoobpasHOro HapacCTaHUs BenuyMHbl OT 12 pno 18 Hep.,
TO 8 TA NTA npubnaunxkanack, HO He LOCTUrana yPOBHS HOPMBI.
TO B TO NTMN Takxe ckaykoobpasHo, HO C ypoBHA 6aM3KOro
K HopMme, K 18 Hepn. 6onee 4em BABOE MpEBbILLANA HOPMY.
B ycnosuax covetaHus ADX c mopensio BA, B cpaBHeHUM C
TakoBom 6e3 ADX 1 HOpMOI MOJTy4eHO cnefyolee. B HelpoHax
AM Ha BYC T k 12 n 15 Hen. yposHu TA B T MTH, 6yayyn
MOYTU B pPaBHbIX COOTHOLIEHWAX C TakKOBbIMW Ha MoLenu
BA Ha 13 n 16 Hep., He pocTuraeTt Hopmbl ([); TO 8 T4 OTN
Ha 12 n 15 Hep., 6yAy4n HECKONbKO BbILLIE W HVXKE HOPMBbI,
COOTBETCTBEHHO, HAMHOIO MPEeBLILIAET TakoBble Ha Moaenu BA
(E). UTak, B HerpoHax Am T[ B T MTA Ha 12 Hepd., B yC/IOBUSX
coyeTaHma BA ¢ ADX, C ABOCTaTOYHO MEHbLUMX 3HAYeHWR, B
CpaBHEHUM C HOpMOW, HapacTas Ao 15 Hep., He pocTurana
Hopmbl, @ TA B TA MTMM, HaobopoT, CHUXaACb C YPOBHA Bbllle
HOPMBbI, TakXXe He focTurana ee. B To BpeMs Kak Ha mMopenu
nmwb BA ot 13 go 16 Hepn. T B 06omx nocnenoBaTenbHOCTSX,

Ha4nHaACb C ypOBHeI7I MeHbLUe n HaMHOro MeHbLle
HOPMBbI, Takxe, HO HaMHOro He hocTturana HOPMbI.
06cyxpeHue

B u3yyveHMax ponm cucTemMHbIX (HakTOpPOB (B YaCTHOCTU
rOPMOHOB) B MOoaUGPULMPOBaHUN HanpaB/IEHHOCTH
3(pbchekTOoB AR Ha CMHANTUYECKYH MIacTUYHOCTb, ocoboe
BHMMaHME yAEeNseTcs HeWpoTPaHCMUTTEPHbIM  CUCTEMaM,
OCYLLIECTBNIAIOLWNM M3BECTHbIN (OM3MOJIOTNYECKNIA aHTaroHN3M
acpbchekToB AR [20], 4TO npepnonaraeT HeobXoAMMOCTb
N3y4eHns 3/1EKTPON3N0IOr NYECKIMX napameTpoB
NAaCTUYHOCTU U PYHKLMOHANBHOM FTMCTOXUMUM HENPOHANbHbIX
CTPYKTYp [24]. Bonee TOro, HOBblE HENPOHbI rpamyasibHO
pa3BMBalOT CBOMCTBa (PYHKLMOHANbHbLIX HENPOHOB, BKJOYas
AKCOHbI/OEHAPUTBI,  CNOCOBHOCTL  3amyckaTb  MOTeHUMan
LencTema n obpetaTb CMHANTUYECKUE BXOAbI C MOCAEAYOWMM
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Puc. 1. YcpepHeHHble nepuctumynbHble (PETH Average) u ructorpammbl Yactothl (Frequency Average) penpeccopHbIX
(TA NTA) v nenpeccopHo-Bo36yauTenbHbix (T MNTM) NOCTCTUMYJIbHBIX TETAHUYECKUX U NOCTTETAaHUYECKUX NPOABJIEHUN
aKTMBHOCTU HeilpoHoB AM Ha BYC I, B ycnoBuax ogHocTopoHHen ADX, Ha Mopenu BA u B ycnoBusAX UX COYETaHMUA.
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Puc. 2. MpoueHTHOe COOTHOLIEHWEe CTeneHM BbiPa>kKeHHOCTU (No ycpepHeHHOW 4actoTe) penpeccopHbix (TH MTH) w
penpeccopHo-Bo3byauTenbHbix (TH MTM) nocTtcTuMynbHbIX 3¢ eKTOBBOAUHOYHbIX HeipoHax AMnpu BYC I BycnoBuaxADX,
Ha mogenu BA u B npu nx couetaHuu. 06o3HayeHus: CTuM. - ctTumynsauusa, OTeen. - orBegeHue, 4 - AHel, H. M Hel. - Hepenb.

B HacToALWMNX IKCNnepuMeHTax CpPaBHUTENbHbIN
aHa/lM3  UMMYJIbCHON aKTMBHOCTM  OAUHOYHbLIX HEVpPOHOB
AM Ha BYC I Ha oOCHOBe YCpPeOHEHHOrO KOJNYecTBa
cnankoB  (PETH), ¢ nepecyeToM B  MeXWUMMNYNbCHbIE
WHTepBanbl ¥ 4actoTel B Iy (Frequen—cy Average), no
CpPaBHEHWI0 C MNpPeCcTUMyJIbHbIM YPOBHEM B HOPME, BbIBWA
cnefyouime  M3MEHeHWs  OernpeccopHbiX — TeTaHW4eCcKux
peakuumn B NOCTCTUMYIbHbBIX [lenpeccopHbIX "

[1lenpecCcopHO-BO3yANTENbHbIX nocsefoBaTeIbHOCTAX.

B ycnosusx ADX T4 B TO NTA w TO NTN, 6yayun
paBHOM HopMe Ha 33-39 gHu 1 8 Hepd. wucnbiTaHui, K 11 Hepd.
3Ha4uTenbHo (4- n 5-kpaTHO) npeBbiaeT HopMy. Ha mogenu
BA ¢ 12 po 13, 16 n 18 Hen. T4 B TL MTL Ha BCe Bpems
UCMbITaHWA OKasanacb Huxe Hopmbl. T B T4 MTM, 6yay4n Ha
12 Hep. BABOE HUXE HOPMbI, 3aTeM Ha 13 1 16 Hep. HECKOJIbKO
NMoHMKaeTcs, a Ha 18 Hepn. npesbiwaeT ee B 1,43 pasa.

B ycnoBuax covetaHus ADX ¢ mogensio BA TO B T MNTA
n TO MTN Ha 12 Hed. u 15 Hepn. npeTepnena He3HaYuTeNbHbIE
N3MEHEeHNs, B CPaBHEHWW C HOpMOW. MWTakK, CTpyKTypa
KPaTKOBPEMEHHON NaMsaATW, Ha npumepe [, B OTAu4me OT
TaKOBbIX [0/roBpeMeHHbIX (AM 1 6a3anbHoe s4po MeiHepTa
- bAM), xyxxe nepeHocut n ADX n ycnosus coveTaHusa ¢ BA.

AHanus OTHOCUTENbHOW cTenexHn 4YacTOTHOMN
BbIPa)KEHHOCTN LEenpeccopHbIX U BO3OyANTENbHbIX 3(hHeEKTOB,
Ha npuMepe AuarpaMM YCpeOHEHHOMW 4acToTbl CManKos,
BbIfBWUA crepywoulee. B ycnosuax ADX T[ c 33-39 gHen po
11 Hepn., C ypoBHA HamHoro 6ofiee BbICOKOro, 4em B HOpMe,
K KOHLY WCMbITaHUA pe3ko cnajaeT, A[OoCTWras HOpMbI.
CornacHo BenuyuHe T[ B npouecce pa3BuTUA rOPMOHaIbHON
HeOOoCTaTOYHOCTW, MOJlaraeMoil B KayeCTBe MPOTEKTOPHONM,
CcO34aeTca  npefcTaBfieHWe O MocnefoBaTelbHOM U B
pa3nnYHOM CTEMneHW BOBJIEYEHUWN WCCIeL0BaHHbIX HENPOHOB
B HempopereHepauuto. CHadvana, Kak 1 cnefoBano 0Xuaathb,
npenenbHO NOBPEXAATCA HENPOHBI [, B Ka4eCTBe CTPYKTYpbI

KpaTKOBPEMEHHOW MaMATU; 3aTeM, HeMpoHbl AM, B KayecTBe
CTPYKTYpbl  [OJrOBPEMEHHOW namsaTu BMecTe ¢ BfM,
HenpogereHepauuum [1, 7]. B TOo BpemMs Kak HenpoHbl BAM,
TakXe OTHOCALLMECS K 0/I0OBPEMEHHON NaMATK, He BOBNEKJIUCH
LEeMOHCTPUPYIOT aKTUBHOE MPOTUBOCTOSAHWE MOJIHOCTLIO, YTO
MOXHO CBfi3aTb C 60/see MO3LHUM MOpPakeHUeM LANTENbHON

namaTtn [1, 7].
Ha mopgenn BA, c 12 po 18 Heg,., TA 8 TO NTA npubnuxanacb

K Hopme, Ho TA B T4 MTMN ¢ ypoBHS 6aM3Koro K Hopme, K 18
Hep. bonee 4Yem BABOE MpeBbICUA ee.

Ha mopmenn BA B coyeTaHun ¢ ADX T4 B TO NTAO Ha 12
Hepd., C YpPOBHEM [O0CTAaTOYHO HWXKe HOpMbl, HapacTas Ao
15 Hep., He pocTurana Hopmbl, a TA B TA4 MTM, HaobopoT,
CHWXXasiCb C YPOBHS Bbille HOPMbI, TaKXe He gocTurana ee. B
TO BpeMs Kak Ha mogenu nuwbs BA o1 13 no 16 Hen. T/, B oboux
nocaeno0BaTeNbHOCTAX, HAYNHANACH CYPOBHEN MEHbLUE N HAMHOI 0
MeHbLUEe HOPMbl, TakXXe, HO HaMHOro He AOCTUrana HOPMbI.

MiTak, CTpyKTypa KpaTKOBPEMEHHOW NaMsATn, Ha npumepe
[, B OTANYME OT TaKOBbIX [OJrOBpPeMeHHbIX (AM un BSM),
Xy)Ke nepeHocuT kKak ADX, Tak u coveTaHme ¢ BA [1, 7].
CornacHo HacTosiLleMy M3y4YeHut, nporpeccuposaHne BA
npepoTepaliaeTca AeuUNTOM TOPMOHOB HAAMOYe4YHUKOB.
fIBHOe npeBanupoBaHue genpeccun nocne ADX, HecmoTps
Ha CKa4ykoobpa3HOCTb ee pa3BUTUA, CBUAETENbCTBYET O
ee BbIABMXKEHUW B KayeCTBe MeXaHU3Ma NPOTUBOLENCTBUA
HelpoereHepaummmn n COAEenCTBUS HelporeHesy.
[IpOTEKTOPHOE Ha3Ha4YeHue [enpeccopHbIX CUHANTUYECKMX
npoueccos, ocywecTsasemblx [AMK BbiIBJIEHO  HalUMWU
npenBapuTesbHbIMU AaHHBIMU Ha NpuMepe Hecneunguyeckon
nepucepuyeckon [3, 5, 13, 18, 19], wueHTpanbHoOWn
Hecneumnduyeckon un cneunmdruyeckon HempoaereHepaumu,

ueHTpansHon [9, 10, 12] wn cneumndwmyeckon [1, 11,
23, 26, w Op.] HempomereHepauum Uu B yCJI0BMAX
rOPMOHaJIbHOM HEeAOoCTaTO4YHOCTWM MpW  OBapuakToMun [2],

napaTupeonaskTomumm [4, 6].
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THE CHANGES OF THE SYNAPTIC DEPRESSION PROCESSES OF AMYGDALA
NEURONS IN CONDITIONS OF ADRENALECTOMY COMBINATED WITH AMYLOIDAL
MODEL OF ALZHEIMER’S DISEASE
M.V. Poghosyan

L A.Orbeli Institute of Physiology NAS RA

In semichronic experiments on 15 intact Albino rats in conditions of adrenalectomy (ADX) after 5, 8, and 11 weeks) on the model
of Alzheimer’s disease (AD) (12, 13, 16, 18 weeks) and in combination of ADX after 12-15 weeks, the comparative analysis of tetanic
depression (TD) with posttetanic depressor and excitatory (TD PTD and TD PTP) reactions of 388 single neurons of amygdala (Am) at
Hippocampus (H) high frequency stimulation, the following has been revealed. In conditions of ADX from 33-39 days to 11 weeks, TD
from level higher than in norm, to the end of trials reached it. On the model of AD, from 12 to 18 weeks, TD in TD PTD has almost been
approaching the norm, but in TD PTP with the level close to the norm, to 18 weeks, more than twice exceeded the norm. On the model
of AD in combination with ADX TD in TD PTD on the 12th week from the level sufficiently below normal, increased to the 15th week,
without having reached the norm. TD in TD PTP, on the contrary, decreasing from the level above the norm, also did not reach it. So,
hormonal failure, as protective influence, prevents the structures of long-term memory from neurodegeneration, unlike the structures
of short-term memory, worse transferring both ADX and a combination with AD.

Keywords: adrenalectomy, amyloidal model of Alzheimer’s disease, hippocampus, rostral amygdala-piriform field
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U499 npwywu fudpnd  (n=393) 6wjpwdwuwiht  wpjwl |Gynghnutiph Jhght wnpdtipp W 8-ntwywnhy uwhwnwynigh
dwywpnwyp ¢6U wmwpptpdt] pnpwpnppnd W wnwlg pnpwpnpph GpGhuwltph dnin: b hwlwnpnigndu yGpp Updwish, NUY/
Q4 pwgwuwlwl tudpnud |Gynghntiph W 8-nGwywhy uwhwnwyngh wpdtputipp hwywuwnh pwpanp Gu Gnbl pnpwpnppny
ywd wlepnwulednuhwyny GpGhuwutGph 2ppwuncd (=30000JU3  (p<0,05) W 48-<100 Jg/| (p<0,01) hwdwwwwnwuhiwlwpwp):

Wuwhuny, 2Uswnwywl Jhpnwilbpp hwjwnwpbpnn wpwg  hwywélwiht  ptGuwntph Jhgngny JGp huwpwynpnipintu
GUup nuutghbp npnpGp MUY W 94 hwpnigwéd Jwpwyubph nGuwlywpwp Y2hnp JGp hhqwunwungnud  hnuwhunwjwgywé
GpGhuwltph 2ppwunwd: UGup gnyg Gup wybp Lwl, np wpwlu [Gynghnutph =30000Ju3 W 8 nGwywnhy uwhwuwynigh

pwnapwgnu  >48 dg/| wpéwlwagpytp U dhpnw  pwgwuwywl, pnpwpnppny  hhjwunubph  2ppwincd Jywtiny
Jwlptwjhu Jwpwyh Jwuhl: Clzwnwywl Jhpnwulph hwywaéhuutpu hwjuinuwptnpnn, wnwg ptuwntph
uGpnpnwdu nluh - Ywplnp Lpwuwynigyndt USY-nd  GpGhuwubph  Jwpdwl  dwdwlwly, UGpwnjw| wj [wpnpwwnn

hGwnwgnwnnipynlultph - wybih bwwwwywihu 4hpwnnod, hUgwbu Uwl hwlywphninhyubph  phpwhiwdnpywé  Lpwlwyned:

Pwlwih pwnbin® nGuwppwnnn uplighunpuy dhpneu, gphuwp dhpneu, ppwenpe, 8-ntwlnhy uwhuwyneg, (Gynghnlibn

Untp 2Uswnwywl Jwpwyutpp (USY) hwunhuwunwd GU
Updpwhwuwy, Jwn wwnphph GpGhuwlbph, hUugwtu Lwl
huntu 6Lpywdnipjwdp wudwlg W 6pbph hhywlnwgnipjwlu
hhdbwywl  wwwnbdwnutphg JGyp: Spwywlnipjwl  Jbe
pwquhgu Uyb E, np UCY-h wwwnbdwnwywl Yuwagdnid
W'pwlwywwbu, W' npwlwwbu wplnp GU nGuwhpwwnp
uhughwhw| dhpnup (MUY) W gphwh dhpnwup (Q4) [8]:
Cun npnd” Yndpwhwuwy wnwphpnd dwln 2Ugwnwywu
Jwpwyubph wwwndwnwywl waqunwd wnwyb] Jbé £ NU4
hwpnigywéd hhjwunnipjwl Jwulwpwdhup: Snyg £ wnpdb
Uwl, np 94 Jupwyp dhbgle 1 tnwptywl wnnng GpGhuwutph
oppwunid hwéwhi £ wpdwlUwagnpynd”  hwunhwbihnepjwup
hwywuwndtiny  pwpdn  Juwugh  fudpnid  pungpyywd
swihwhwulbph hudpnd  yGpghuhu hwéwhunLpjwup:

Lwuh np Upqwé yhpnubpny hwpnigdwd Jupwyutpp
punLpwanyncd 6U Yhuhywlwu pupwgph pwgdwquuntpjwdp
wnwyowgutiny spwnnWIgWo unLp 2Ugwnwywu
hhywunnipjntuhg  (UTR)  dhlgl  uwnphU  QUgninhubiph
owun whunnwhwnpnud, Jhwu Yihupywywl  whunnwuhpubph
wnyuwjnipyntup hwéwhu  hbwpwynpnipintt sh - puatnnud
Juwwnwnb] wwwnbwnwlywl whiinnpnnid:

ClUswnwlywl Jwpwyutph Jhpnuwihu  hwpnighgutiph
wpwa whuinnpnuwl bywunwyny Uepywynwdu Yhpwnyned Gu
ugnLnhuGpnud yhpneuh hwywéhuutn hwjwnuwptpnn ptuwntp:

nuU4/q4 Jwpwyh hwuwnwwnnidp wwhwlgnid
E JlLswnwywl nLnhutph wpwnwnpnLyhg Jhpnwuh
uyhwwyngutinh,  hwywséhuutph  Ywd  pnt Jhpnwuh

wlpwwnnwd: Cugnnhutph wpunwnpnuyh unwgdwl wywgnyu
dwluwwuwphutphg Jtyp GpGhuwubph 2ppwlund hwdwpynwd £
phre-pdwwlwjhl puniph pulinieiniup [3, 91:
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Clswnwlywl Jwpwyubph Jwpwl dwdwlwy Yuwplnp
E Gpypnpnwyhu Jwuptwjhu pwpnnipnlultph dwdwlwyhu
W éhoinn whunnpnanudp: Wu  nennnipjwidp Juinnwinywd
pwauwphy hGunwgnunngncltpp gnyg  Gu wdb,  np
Ephppnghintph Lunbgdwl  wpwagnipjwl  (ELU)  pwpap
wndtpp untp JwupEwyhu ywpwyh guwhwwndwU hwdwn gntup
Lpwlwynepinil: Leynghwnubph thnthnfunipjwu W dwlnptwjhu
Jwpwyh  Julhuwgnwydwl  Jepwebnu)  ndjwiubnp
wnwppbp  6U, uwyuwit  hGunwgnunneeynduutph Jh Jwup
gnyg U wnydb| BYynwtuhwih (<5000), UGy wpunwhwjnguws
lG)ynghinngh (>20000) nL Jwuptwihu Jupwyh dhole uwnp,
dhUgnbn wy hunwdp  hGwnwagnunncpnluutpny  |Gjunghwnutph
>30000 wpdbtph nGwpnwd E Jhwjt Jwuptwhu Jwpwyu
wybh hwéwhu wpdwlwapdt: Ywplenp £ U6 bwl, np pun
nnpn2 hGwnwgnunnnubph® |Gilynghnutph wpdtpp Jwunptwjhu
pwnnnLpjnlulGph gnighg ¢h hwunhuwgb: b wnwnppGpnip)nu
IGynghwntiph  wpdtiph® 8 nGwywhy  uwhwwynigh
(8NU) pwpan wpdtiph (>80 dg/, 120 dg/) W dwlpkwhu
pwnnnipjnlulGph  Jhole  Yuwp hwywuwnh thwuwnyb] E
hGunwagnunniyntuutipnud [2, 51:

Utp wphuwwnwlph  Uwwuwnwylu £ Gnbp nuncdUwupnty
dhugl.  hhug  wwpGywlu  unp 2Ugwnwlwl  Jwpwyh
whuinwuhputpny  hnuwhwnwwgywé tpthuwutph 2ppwuncd
nNU4d W 94d-h hwunhwydwl hwdwhunigntup, wwp Lpywd

Jwpwyutph yihuhywywl W jwpnpwwnnp Uywpwaghpp:
LGwnwagnnnipjwl Uynipp b dGpnnutpp

NUY/9A4 hwjnwptipdwl hwdwp Jtup oguwgnnéti| Gup
«OSOM»  wpwg hwywduwihu pbuwntbpp: Pnnp UGpwnywd
hhywunutinhg  Jtipgytiy £ php-pdwwlwihl  puntp, npp
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hGwnwgnunyp £ MUY, 9d U W 94 A hwywnlbwptpnn
«OSOM»  wpwg pGunGph  Jvhpngny:  <wdwpwgnywd
nyjwubpp  ybpineddtp 6 Juphwghntu  Jhéwlwagnpnipjwl
JGpnnny, STATA 14.2 yhdwywagpwywlu épwaph JUhgngny:
Swpptp  pudpGph  JdhghU  wpdbpUbpp  hwdbdwwnytb)  Gu
UpjntnGuinh - pGuwninyg:  GpyunwppGpwywiht - uwnbgnphy
thnithnfuwwultph nGwpnwd oguwgnndyt £ Lhwy Upniwnt
pGuwnp (Chi 2), huy pwaUwlwuwntgnphy thnthnfuwywultph
nGwpnwl ogquwgnpéytp £ wwnq [nghunhy  nGgpGuhnu
pGuwnp  (simple logistic  regression pLupp):  Swppbp
hudptpnud  wnwpptGpnigyntup hwdwnygtp £ yhdwlywagpnptu

n=915

hwywuwnh  p<0,05-h, p<0,01 wnpdtpubph nGwpnud:

WUpmyniuputipp b pubuwpyncdp

QGwnwagnuinipntunwd  pungpydtp  Gu 915 GpGhuw
(583 wnw, 332 wnghYy), uhght wwnphpp' 18,75+16,32
wduwywt (1 wduwywu-60  wduwlwl), dJhugle 12
wduwywl  GpGhuwlbpp  Ywautbp Gu  hGunwgnundwéltiph
48%-p: 393 btpGpuwih  (43%) pgwlnwd  hwjnwpbnyt)
E Jhpnwwihu hwpnighg, pun npnud™ MUY 269 (29,4%),
huy Q4 Jwpwy 124 (13,6%) nbwpbpnwd (LY. 1):

m U

m O L/ P
mUC2

LY. 1. NU4/94 hwpnigwé uzwnwlywl Jupwlubph wGuwlwpwp Y2hnp

ucg-utph, UGpwnjwp MUY W 94 Jwpwyubph, dtp
Unnuhg  wpdwlwagpywé gbpwlpnndp  wpwlwl  ubinh
GnGhuwltph  2ppwlnwd  (nnw/wnghy  hwpwptpnipntup
1,8/1), hwdwwwwwupuwuntd £ gpuywuncpjwl ingwiutphu:
Gupwnpynwd E, np wju wnwpptpnigntup ywjdwuwynpgwd
E wnwubph  2npgwunwl  2Ugninhutph wybth  thnpn
npwdwgwihny [1]: Uuhpwdtn E UG, np MUY npwywl
hudpnud UhUgle UGy wnwpbywu GpGhuwubph phup Ywaqub) £
186 (69,1%)" yhtwywagpnptu hwywuwnh Ybpwny (p<0,01)
gbpwqulugbiny pwgwuwywl pudphtu® 213 GpGhuw (40,8%):

Qwjwlwlwl Gpypnpnwihb Jwuptwjhu pwpnnipynlultnh
quwhwwndwu bwywwnwyny ytpincoyt Gu onhuinp W pnpwpnpph
nGwptpp: MUY hwunwnygwd  GpGhuwltphg 31 GpGhuw
(11,5%) niubgh| GU onnhwn, huy pnpwpnpp/wilpnnwulcdnuhw
yihuhynptUu whunnpnyt) £ nwujnpes 31 GpGhuwh 2ppwlnd
(11,5 %): 94 hwpngwd Jwpwly wpowlwgnyb £ 124
(13,6%) Gpbhuwlubph 2ppwuncd: Cun npnd™ Q4 hwpnigywd
Juwpwyp gbpwlpnt; £ JGy wnwpGywuhg JGé GpGhuwltph
2npwlnd (p<0,05): @4 hwpnigwéd Jwpwyp 102 (82,3%)
nGwpnud  Ylhupynptl - pupwglp £ npwbtu  gpupnuiguwd
UG, 4 (3,2%) bpGhuwubph 2ppwuncd wjl npulenpdtp E
unnphu 2ugninhutinh opuinpniyghwih wwwnytipny (ghgtiiny
Q4 pwgwuwlwl hudphlu, p<0,01), 11 (8,9%) GnpGhuwh

onpwlnud  pwpnwgtbp £ pnpwpnppnyd/wilipnnwulcdnuhwyny,
huy 7 (57%) GpGhuw UGpyuwjwgt; Gu 94 hwpngywd
(wphugnupwputhinny - (Unyhu - ghgbing G4 pwgwuwywl
fudphu, p<0,01): 94 npwywl L pwgwuwywl fudpGpnud
ownhunnh W Ylhuhynptl whinnpnywsd pnpwpnpph nwpGnh
hwunhwJuwUu hwéwhuntpintup unyuu £ 94 npwywl fudpnud
onhwn W pnpwpnpp/wyilLnnuultdnUhw wpdwlwanytb) Gu 11-
wywu hhdwunubph 2ppwuncd” 8,9%: Cuwn gpwywlnipjwl
nywubph’ wyu pwpnnigjwl  hwéwhunweintup wadnwd
10-50% [4, 6, 7]: bUg YGpwptpnwd £ pnpwpnpphl, www puwn
wnwpptp  nwunwUwuhpneginlulbph’ yepghuu 94 pupwgpn
pwpnwgunwd £ 14-30% nGwptpnud: Utp whuwwnwlpnud G4
hwnpnigywéd  pnpwpnnpny . pwpnuigwd yupwy  yihuhynptu
whunnpnayt) £ GpGhuwutph 8,9%-h 2ppwilincd:

Pwuh np dwuptwjhUu Gpypnpnwiht Jupwyh Jhwgdwl
qguwhwwndwl hwdwp punnitujwd £ hhdudb) (wpnpwwnnp
hGunlyw| gngwupubph” dwypwdwuwiht  wpjwl  udnpnud
[Gilynghwnutinh pwuwyh/altinh, 8NU-h W ELU-h wpryniuputiph
Jpw, Ywuwwpytp £ bwle Upqwd gnigwuppubph guwhwunnod
(wn. 1):

NUY npwywl nL pwgwuwywl, hugwbu bwle @4 npuywu W
pwgwuwywu fudptpnd ULpywd gnigwhubph tnwinppGpnep)niu
¢h wpdwlwagnyby, pwgwnnipjwdp  1GYndnpdnLwjnd
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Gphinwuwpn albph’ 10 % W wytih wndbph: dbpehlu gGpwquugwwtu nhunyt) £ NUY pugwuwywl judpnud (p<0,05):

UnynLuwy 1
Lwpnpwwnp gnigwuhubipp 94/NUd npwwl b pwgwuwywl fjudptpnud
Lwpnpwwnp gnigwuhutip NUY/99 pwgwuwlwl Q4 U/R npwlywl MUY npwlwl
Ltjynghnutiph  uhghtu  wndtipp
U3/ [uhghl 5D] 11552+6301 9451,6+4941 10296,3+3677
SnLyhywynphpquynpubp 10% W
13(2,4 4. 1(0,37
wibth n(%) 3(2,49) 5 (4.03) (0,37)a
8 nbwlwnhy uwhwnwyng g/
40,5+25,6 30,5+£20,1 38,7+£24,6
[Uhghu +SD]
ELU/Ud/d [Uuhghu +SD] 18,95+11,86 15,47+9,2 14,992+8,44
a p<0,05
LGynghwuph,  8NU-h L ELU-h  gnigwlhplbipp thnthnpunigjwu - Uhpwywyptp:  Cun  npnud™  [Glynghwnutiph

guwhwwnyt| GU NUY/AY npwlwl L pwgwuwywl fudpGpnud
wnwudhU-wnwudhl' hwdtdwwbiny jnLpwplwgnp fudpnud
JtipghUltiphu  wpdtipltipp  pnpwpnpph/wiipnylcdnbwih
wnywjngjwl W pwgwlwjnipjwl  wywydwultpnud: Qwyh
wnubiny gpwywunipjwl wnwiutpp [Gynghnutbph W 8NU-h
wndtpubpp  hwdtdwwnytp U wnwusbwgubing  Wpqwé

wndtipp pwdwuyt] £ hGnljw] dhpwlwptph® <5000 Uu3,
5000-<15000 Ju3, 15000-<30000uUu3, = 30000UuU3, huy 8NU-h
wndtipp” =12dg/|, 12-<48Uqg/|, 48-<100Uq/|:

NUY npwyuwl, pnpwpnppny, wnwlg pnpwpnpeh fudph
GpGhuwltph  hwdGdwwnngjwl  dwdwlwly  [wpnpwwnnn
gntgwuhputiph hwywuwnh wnwppGpnigynlultn ¢6U gpwlgyt)
(wn. 2):

UnynLuwy 2

MUY npwlwl pudpnid pnpwpnppny b wnwlug pnpwpnppeh GpGluwltph jwpnpuwnnp gngwhubkpp

Lwpnpwunp gnigwuhutip MUY npwlwl
Wdpnng n=240 (%) Unwlg pnpwpnpph/ npwpnpp/
<5000 wilepnwulednupwyh | yiepnwulednuhw n=31
n=209 (%) (%)
L&linghunlitin uu3/ 5000-<15000 9(3,8) 6(2,9) 3(9,7)
15000-<30000 210 (87,5) 187 (89,5) 23(74,2)
=30000 21(8,8) 16 (7,7) 5(16,1)
0 0 0
Sni wynphquynputip 10% W wybih n (%
whywynphquiynpltp 10% W wykth n (%) 1 1(0,5) 0(0)
8NU/ Uq/L [Uhghu £SD] - 38,16%25,3 42,66+23,3
<12 175 (72,9) 153 (73,2) 22 (71)
12-<48 51(21,3) 43 (20,6) 8(25,8)
8NU /Ug/L
48-<100 8(3,3) 7(3,4) 1(3,2)
2h npnutig 6 (2,5) 6(2,9) 0(0)
ELW/UU/d [Uhghu £SD] 14,46+7,8 16,51+11,4
hUuswbGu W NU4 npuywl  pudpnud, 94 npuywl, pwgwuwlwl  fudpnud  (wn.  4)  dwjpwdwuwihlu  wpjwl

pnpwpnppny hhywun GpGhuwltinh jwpnpwnnp gnigwlh2utnp
fwwbu s6U wnwpptpdt; 94 npwywl, pnpwpnpp gnLutignn
tnGhuwltnh nywiltnhg (wn. 3):

b wwpptpnigyntt @4/NUY npwlwl  fudph® G4/NUY
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pulntpjwdp |Gjynghwnutinp =30000UU3 (p<0,05), |G)ynghwutph
Gnhunwuwnn altph wnywjnieintup 10%-hg wyth (p<0,01),
hUgwtu bwl 8NU-U 48-<100Ug/| (p<0,01) hwywuwnh pwnpap
GU gpwlugdt pnpwpnppnd/wyiupnnuulednuhwyny Giptfuwutph
2ngwlnd:
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Unnruwy 3
Q4 npwywl fudpnd pnpwpnppny b wnwlug pnpwpnpph GpGluwlbph jwpnpwnnp gnigwuhubpp
Q4 npwlywl
Unwl @npwpnpp/
Lwpnpwwnp gnigwuhutip Udpnng n=113 pulnr}anjnliﬂJhnh luLLLnnihr:u?:hhw
n=102 (%) n=11 (%)
<5000 18 (15,93) 16 (15,69) 2 (18,18)
5000-<15000 90 (79,65) 81 (79,41) 9 (81,82)
LGjynghwnubip du3/
15000-<30000 5(4,42) 5 (4,90) 0
=30000 0 0 0
SnLwyhywynphquynpubp 10% W wybith n(%) 2 0
8 ntwywhy uyhwwynig/ g/ [Uhghu £SD] 31,77+22,47 21,00+5,55
<12 75 (66,37) 70 (68,63) 5 (45,45)
12-<48 34 (30,09) 28 (27,45) 6 (54,55)
8NV /Uq/L
48-<100 3(2,65) 3(2,94) 0(0,00)
2h Yuwnwpyt| 1(0,88) 1(0,98) 0(0,00)
ELU/JU/d [Uhghu =SD] 14,39+8,46 24,81+13,25
Unnruwy 4
@npwpnppny b wnwlug pnpwpnpph Gpkfuwltph (wpepnpwwnnp gnegwuhubpp 94/MUY pwgwuwwl fudpnd
Q4/NU4 pwgwuwlwl
Unwl @npwpnpp/
Lwpnpwwnp gnigwuhutip Udpnng n=476 pwnnnLrajnthhnh wlunnihi::hhw
n=419(%) n=57(%)
<5000 31(6,5) 27 (6,4) 4(7)
5000-<15000 345 (72.5) 309 (73uU8) 36 (63,2)
LGjynghwubip Uu3
15000-<30000 92 (19,3) 79 (18U9) 13 (22,8)
=30000 8(1,7) 4 (1) 4(7)a
SnLyhywynphquynpubp 10% W wybkih n(%) 14 (2) 5(1) 8 (14)*
8 nkwlywhy uyhwwynig/ Ug/ [Uhghu £SD] 38,4 £24,1 52,1 29,8
<12 260 (54,6) 244 (58,2) 16 (28,1)
30U 12-<48 171 (35,9) 143 (34,1) 28 (49,1)*
48-<100 35(7,4) 23 (5,5) 12 (21,1)*
2h npnayt| 10 (2,1) 9(2,2) 1(1,8)
ELU/JU/d [dhghu +SD] 17,7 £10,5 25,8+16,6*

rnpwpnppny
IG)unghwningh,

*p<0,01, a<0,05

Qwpdh  wnlbiny  94/nud
GpGhuwlbph

2npwiuncd

pwgwuwywu  hudpGpnud
wpunwhwjnywd
lGynghwnutiph  Gpiwuwpn  aukph,  8NU-h

W ELU ¢6U wwppbpyb]

Npwtu wdthnthnud Ywpnn Gup U2GL, np  jwpnpwwnnp
gnLgwluhubpp™ [5)Ynghinubph pwluwy/tnwnpwuntuwyutp, SNU
Qd/NU4 npwywl W pwgwuwywlu

hwwuwnh pwpap Jwlywpnwyh pnpwpnpp  snlubgnnutph
hwubdwwn®™ 94 pwgwuwywl fudpnd  Ungluwbu  npnoky
Gup UpJwd gnLgwuhpubph hwywluwywunLpjwu
hwpwptpnigyntup: 44/NUY pwgwuwywl fudpnid 30000-hg
pwnap |Gynghnubph wwdwulbpnwd pnpwpnpp nluGUwnt
hwywlwywunipjwl hwpwptpnigntup 6,75 wugwd JGod E,
pwl 30000-hg gwop |Gjynghinutph wwpwawnd (OR=6,75,
p<0,05): Q4 pwgwuwlywl fudpnd 8NU-h  pwpdpwgnd
¢gntlbgnn  GpGhuwubph  hwdGdwwn  pnpwpnpp nluGUwn
hwywlwywunipjwl  hwpwpetpnigintup 8NU-h 12-48  Jg/|
wnpdtph nbwpnw JGdwunwl £ 3 wluqwd (OR=3, p<0,01),
huy 48-100 Jg/| wpdtiph nGwpnid” 8 wuqwd (OR=8, p<0,01):
@npwpnppny  GpGhuwlutph  2ppwunwd ELU-h wpdbpp
gGpwqwluglb] E wnwlg pnpwpnpph  GpGhuwubph  ELU-h
gnLgwlhpp 8,0%2,3 Uu/d-ny (p<0,01):

fudptipnud: Wu jwpnpwwnp  gnigwuhputiph - wpnyniupubpp
¢6U tnwppGpdt) bwle @4/NUY hwuwnwnnwdny phpwpnppny W
wnwlg pnpwpnpph GpGhuwutGph Uhel: b tnwpptpnigyntu Gd/
NUY npwywl fudph® @4/NUY pwgwuwywl fudpnud pnpwpnpp
whuinnpnnd - nlubignn - GpGhuwlGph  jwpnpwninp wju
gnLgwuhutpp hwywuwinh pwpan Gu GntG| pnpwpnpp ¢nltutignn
GpGhuwubph hwdbdww, hugp pGpnud £ wju Gupwnpnipjwl,
np  hubwwbu Jwuptwjhu  hwpnghsubpny  hwpngywé
pnpwpnpptpp nhinyt BU wyu fudpned:

Wjuwhuny nud/ad Jwpwyh JGnpwptpjwg
hGunwagnunigyntup W npwlwl wpnyntupp huwpwynpnepjniu
Jwpnn E pudtnGp qtpd dJuwp [pwgnighs  jwpnpwwnnp
hGunwagnunipjnilltphg,  Jwulwydnpuwwbu  dwjpwdwuwjhu
wpjwu pulncpintuhg, hugwbu bwl 8NU-h, ELU-h npnanwdhg,
Gpbt GpGhuwu wninpuhly nkup ¢niLuh:
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Ujnu 4nnuhg, Jdtp hGunwgnunnigjudp Unyuwbu gnyg pwpépwgnudp  =30000 Ju3, Swjpwdwuwhl  wpuwl

E wpdb, np UBZ-h' dwuptwihu dwagdwl JwuhU Ywpnn pulinLpjwdp 1G)ynghwnutiph Gphunwuwnn alltph

GU  Jywibp [GIynghnutiph  wpunwhwynywéd pwnpapwgnidp wnyuwjnpintup (10%-hg wytih), hugwtu bwle SNU-h pwpan
wndtiputpp’ >48 Ug/|:

JNlabopaTopHble cABUIM Y AeTell, MHPULMPOBAHHBIX PeCnUPaTOPHO-CUHLUTHANbHBIM BUPYCOM U BUPYCOM rpunna
r.A.KasapsH, M. I .CapyxaHsH, A.C.BabnosH, A. A.CapKucsH

MeguumHckmi LeHTP «Apabkup»

OcTpoe pecnupaTopHoe 3aboneBaHmne (OP3) aBnseTCA BaXXHENLIEN NMPUYNHON paHHER AeTCKO 3a601eBaeMOCTM 1 CMEPTHOCTY BO
BCeM Mupe. B aTnonorum OP3 pecnmpaTopHO-CUHLMTMaNbHLIA BUpYC (PCB) 1 Bupyc rpunna (BIN) noBceMeCTHO MMeIoT FrnaBeHCTBYoLLee
3HayeHune. Llenblo Halwero nccnenoBaHna SBUAoOChL onpepeneHune ponn B n PCB cpeaun petew, rocnMTann3npoBaHHbIX MO NOBOAY
OP3. Ha3odapuHreanbHblil Ma3ok Obl1 MccnefoBaH MeTOLOM NPAMOro onpefeneHns aHTureHa BI n PCB. B nccnepnosaHue Bownum
915 nauwneHToB (583 mManbymkoB, 332 AeBOYEK), CPEAHWUI BO3PACT KOTOPLIX cocTaBwa 18,8+16,3 mecsues. Y 269 (29,4%) nauneHToB
6b1n 06Hapy>xeH PCB, a'y 124 (13,6%) - BI. B rpynne ¢ N03WTVBHON peakLMen Ha Ham4me 04HOro 13 2 Bupycos (n=393) cpenHee
4YNCN0 NENKOLMTOB B KPOBU U YpoBeHb C-peakTuBHOro 6enka He 3aBnCenn oT Hanauyms, mbo oTCyTCTBUA NMHEBMOHWUW. HanpoTus, y
PCB/BI" HeraTMBHUX MauWeHTOB NenkoumnTbl N C-peakTuBHbIN 6enoK 6bln LOCTOBEPHO BLICOKW Cpean H60bHbIX C MHEBMOHMEN UK
nneepornHeBMoHuen (=30000mm3 (p<0,05) n 48-<100mr/n (p<0,01) COOTBETCTBEHHO).

Takum 06pa3oM, aHTUreHHble TecTbl 418 0B6Hapy>XeHUs pecnMpaTopPHbIX BUPYCOB NO3BOAWAN ONPeAennTb yaebHbln Bec PCB 1
BI' cpean 60MbHbIX, FOCNUTANN3UPOBAHHbLIX B Haly KAWHUKY no nosofy OP3. Mbl TakXe Mokasasu, YTO BblpaXKEHHOEe MOoBbIEeHNe
nenkounToB B KpoBu =30000mMM3 n C-peakTmBHOro benka >48 onpepensoTcs y BUPYC-HEraTMBHbLIX MaUWEHTOB C NMHEBMOHUEN,
cBMAeTensCcTBYs 0 H6akTeprnanbHOW MHMeKUnn. BHegpeHne BbICTPbIX aHTUMEHHbIX TECTOB Ha OCHOBHble pecnunpaTopHble BUPYChI
MMeeT BaXKHOe 3HayeHue B BefeHun 60/bHLIX, BKIOYas Gonee ueneHanpaBfieHHOE UCMOMAb30BaHWE pa3finyHbiX nabopaTopHbIX
1CCnefoBaHNi, a Takxe B NiaHe NpMMeHeHUs aHTubakTepmanbHbiX CPeacTs.

KnioueBble cnosa: PECTINPATOPHO-CUHLUN TUA/IbHBIV BUpycC, BUpycC rpurifia, MHEBMOHA, C- -pPeax TUBHbIV OEJIOK, JIEVIKOLNTEI

LABORATORY CHANGES AMONG CHILDREN WITH RESPIRATORY SYNCYTIAL AND INFLUENZA VIRUSES

H.A.Ghazaryan, M.G.Sarukhanyan, A.S.Babloyan, A.A.Sarkissian
«Arabkir» Medical Canter

Acute respiratory infections (ARI) are major causes of morbidity and mortality in early childhood worldwide. The burden of
respiratory syncytial virus (RSV) and influenza virus (IV) is high among children hospitalized with ARI. We investigated the role of
influenza virus (IV) in hospitalized children with ARI. Nasopharyngeal swabs were collected and tested for RSV and IV by direct antigen
detection. Overall, 915 patients were included (583 boys, 332 girls), mean age 18,8+16,3 months. 269 (29,4%) were positive for RSV
and 124 (13,6%) for IV. In RSV/IV positive group measurement of white blood cells (WBC) and C reactive protein (CRP) levels didn't
reveled difference between children with pneumonia and without. In RSV/IV negative patients WBC=30000mm3 (p<0,05), as well as
CRP 48-<100 mg/I (p<0,01) were significantly high among children with pneumonia/pleuropneumonia.

The antigen tests for detection of respiratory viruses allowed to document high burden of RSV and IV in children admitted to
our hospital. Implementation of rapid antigen tests for detection of respiratory viruses is important in the management of patients
including more targeted use of other laboratory investigations and antibiotics. We showed also that severe elevation of WBC =30000
mm3 and CRP>48 mg/I can be indication of bacterial infection.

Keywords: respiratory syncytial virus, influenza virus, pneumonia, C reactive protein, white blood cells
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COCTOSIHUE TBEPAbIX TKAHEN 3YBOB NMALUEHTOB C BUPYCHbIMU FEMATUTAMU
B.l0.A3aTsH

EIMY umenn M.[epavn, kageapa TepaneBTnyeckon n cemMesiHo CToMaTosaorum

B cTaTbe paccMOTpeHbl pe3ybTaThbl UCCIEeLOBaHUS PAacNpPOCTPAHEHHOCTU U UHTEHCUBHOCTM Kapueca 3y60oB, rUrneHbl nosiocTu
pTa NaUMeHTOB C BUPYCHLIMU renaTuTamu (BUpPYCHbIN renatnT B n C) B pa3HbIX BO3PACTHbIX rpynnax.

KnioueBble cnoBa: xapuec, nHAekc Silness-Loé, BupycHeivi renatnt B u C

BupycHble renatuTbl (BI) 3aHMMaloT BedyLlyld MO3MLUIO
B CTPYKType 3aboneBaHWA MeyYeHW MO TAXKECTW TeYeHUs U
4acToTe OCJIOKHEHWI, OCTaBasiCb Ba)KHeWLeh W OofHOW U3
Haunbonee akTyasbHbIX MEAULUHCKUX NPOBIEM COBPEMEHHOCTM,
4YTO OnpeAenseTca LWupoYanwmMM WX pacnpocTpaHeHneM, a
TakK>Xe OrpOMHbIM yLepboM, HAHOCUMbIM 340POBbLI0 HaCeNeHNS

1 3koHomuke [1, 6,9, 11, 13, 14].
Hepenko BMpyCHbI renaTtuT, ocobeHHo B u C, npuHumaeT

LANTeNbHOE, 3aTAXHOe TeveHue. B paae ciyyaes 3aboneBaHue
npotekaeT B PyIbMUHAHTHOWN hopMe C JieTasibHbIM UCXOLOM.
Ocoboe MeCcTo B MaToONOrMU YeslOBEKa 3aHMMaloT BUPYCHble
renaTuTbl C MapeHTepasbHbIM  MEeXaHW3MOM nepefayu
B03byauTens - renatut B, renatmt C. MopaBnsiowas 4acTb
XPOHUYECKUX renaTUToB, LMPPO30B NeYeHn, NepBMYHOrO paka
nevyeHyn ABNAeTCH CAeACTBMEM MEPEHECeHHOro BUPYCHOro
renatnta B u/mnn BupycHoro renatuta C. 3T 3abonesaHus
Yalle BCero BCTPeyalTCa y L MOJ0A0ro, TpyAocnocobHoro
BO3pacTa M NMPUBOASAT K MHBAaNUAHOCTU. bonesHw, Bbi3BaHHbIE
BMpYyCaMy renaTUTOB Ye/I0BeKa, SABJIAIOTCA OCHOBHON NPUYNHON
NeTaNbHOCTU cpeam BCcex hopm naTonorum nedvenm [1, 7,10, 12].

iMeloTCs [aHHble 0 HapyLeHUsX B WMMYHHOW cCUCTeMe
opraHusMa B LEJIOM W OpraHoB >KeNyLOYHO-KWLLUEYHOrO
TpakTa (PKKT), ne4yeHn B 4aCTHOCTM, a TakKxXe pa3Hoobpa3HbIX
BHEMEYEHOYHbIX MOPaXKEHNAX Pa3SINYHbIX OPraHOB U CUCTEM,
B TOM 4uC/e W YencTHo-nuueBon obnactm [1, 3, 6, 8]

icxops m3 TOro, 4TO CTOMaTONOrMYeckme W3MeHeHUs
NPONCXOAAT Ha hoHe MeTabonnyecKnx HapyLLUeHWn BCNeACTBME
nopaxeHns neyveHn npu B, y4nTbiBas TECHYI CBA3b MeXAy
opraHamu XKT 1 nonoctblo pTa [5, 8], npeacTaBnseT nHTepec
N3y4YeHune pacnpoCTPaHEHHOCTN OCHOBHbIX CTOMATOJIOMMYECKNX
3aboneBaHuin y nauneHToB ¢ BI'B n BI'C.

Llenbio HacTosWwero WcCcnefoBaHUs SBWIOCb W3y4YeHue
COCTOSHUS TBepAbIX TKaHew 3yboB y MaLUMEHTOB C BMPYCHbIM

renatutom B n C.
MaTtepuanbl u Metoabl MccnepoBaHua. Ob6cnepnoBaHo

133 60/1bHbIX C BUPYCHBIMM renaTuTamMu B Bo3pacTe oT 25 1o 70
net (63 eHwwuH n 70 Myx4uH). BonbHble ¢ anarHosom BB u
BI'C HaxoAWANCb Ha CTaUMOHAPHOM Nle4eHne B UH(EKLMOHHON
60onbHULBLI “Hopk” r. EpeBaHa 3a nepuop Hosbpb 2016r. - utonb

2017r.
B C00OTBETCTBUM C OCHOBHbLIM AWArHO30M CHOPMUPOBaHbI

LiBe rpynnbl o6cneayemblx AnL: rpynna ¢ BUPYCHbIM renaTuTom
B (BI'B) - 50 4yenosek B Bo3pacTe oT 27 go 70 net u rpynna ¢
BMpycHbIM renaTtutom C (BIC) - 83 yenosek B Bo3pacTe oT 25
[0 68 neT. KoHTponbHas rpynna NpakTU4YeCcKn 340pOBbIX AL,
cocTasuia 80 Yenosek B Bo3pacTe oT 25 Ao 75 neT, KoTopble
obpawwanmce B N1 CTOMaTONOrMYeCKyo NOAUKANHUKY ECMY.
Bce obcnefoBaHHble NaLMeHTbl pa3fefieHbl Ha TPW BO3pacTHbIe
(cornacHo HoBown knaccuukaumm BO3) rpynnsl: | - mononown
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(25-43 neT), Il - cpegHun (44-59 net), Il - noxxwnnown (60-75 net)
BO3pacT.

KnnHnyeckoe CTOMaToNornyeckoe obcnefosaHne
Bkao4ano B cebe onpoc 60/sbHOrO, BHELWHWIA OCMOTP,
obcneposaHue noJsioCcTn pTa. MposeneHa oLeHKa
pacnpoCTPaHeHHOCTN W WHTEHCMBHOCTW  Kapueca
FMrMEHNYECKOro COCTOAHUA MNONOCTY pTa.

Pe3synbTaTbl U 06cyXxpaeHue. Pe3ynbTaThl NPOBELEHHOIO
obcnenoBaHMs  MaLMEHTOB CBUAETENbCTBYIOT O  BbICOKOM
pacnpoCcTpaHeHHOCTU Kapueca 3y60B y B0NbHbLIX C BUPYCHbIMU
renatutamu (Tabn. 1). PacnpocTpaHeHHOCTb Kapueca 3y6oB
yBeNn4YnBaeTCca C BO3pacTOM W B CTaplied BO3pacTHOM
rpynne [OCTUraeT MaKCMMaslbHbIX 3HAaYeHWU: y MNaLUeHTOB,
CTpajalowmnx  BUPYCHbIM renatutom B - 84%, BUPYCHbIM
renatutom C - 87%.

CornacHo faHHbIM MHAekca KMY (ero kommnoHeHTbl: “K” -
KapuosHbid, “M” - naoMbupoBaHHbIA, “Y" - yOaneHHbIn 3y06),
WHTEHCUBHOCTY Kapueca 3y60B B KaXKAoW BO3pacTHOW rpynne
y MauWeHTOB C BUPYCHbIMW renaTuTamMu 3Ha4uTEeNbHO Bbille
no CpaBHEHMIO C KOHTPOALHOM rpynnon (Tabn. 2). Kpome Toro,
pesynbTaTbl WCCNEAOBaHUA WHTEHCUBHOCTU Kapueca 3ybos
06cnenoBaHHbIX NaLMEHTOB MOKa3blBaloT, YTO Y JIUL, Pa3HOro
BO3pacTa, Habnoganacb pasAnyHas CTeneHb aKTWBHOCTU
Kapuo3Horo npouecca. Tak, | cTeneHb aKTWBHOCTW Kapweca
BbliIB/IEHa Y WL, MONOAOr0 W CPeAHero Bo3pacTa Kak B
KOHTPOJNIbHOW rpynne, Tak 1 y 60abHbIX Bl Y auu noxunoro
BO3paCTa B rpynne KoHTpons Habnwopanace Il cTeneHb
aKTUBHOCTW Kapwueca, a y 6onbHbIXx BB n BIC - Il cTeneHb
aKTUBHOCTW Kapueca. MNpu aHann3e oTAesbHbIX KOMMNOHEHTOB
nHpekca KMy okasasnock, YTO yXXe B MOJIOLOM BO3pacTe y 3TUX
naunMeHToB yaaneHbl 3ybbl MO NOBOALY OCNOXHEHUIA Kapueca,
N BMNOCNEACTBMM KOMMOHEHT “Y” 3Ha4MTenbHO BO3pacTai,
0C06eHHO B MOXWJ/I0M BO3pacTe.

I3BeCTHO, 4TO ruUrueHmyeckoe COCTOSAHWE MOJIOCTW pTa
ABNIAETCH BaXKHbIM MOMEHTOM B BO3HWKHOBEHWW W Pa3BUTUN
Kapu1o3HOro npouecca. Y4nTbiBas 370, HaMW NpOBeAeHa OLeHKa
YPOBHA TUTMeHbl MONIOCTM pTa Yy obcneayembix MaLMeHTOB
C MOMOLWbI0 UHAeKca ruruneHsl Silness, Loe. W3 nony4eHHbIX
NaHHbIX CnefyeT, Y4TO 3HaYUMbIX Pa3Anyuin B YPOBHE MMrueHsbl
60nbHbIX € Bl 1 B rpynne KOHTPos He 0BHapy»XeHo.

BonesHn opraHos XKKT, B TOM 4ucCne BMPYCHblE renaTuThl
BANAIOT Ha (DYHKLMOHANbHYIO aKTUBHOCTb CJIOHHBIX JXenes,
COCTaB W (u3Myeckne CBOMNCTBA CJIIOHbI, YTO MPUBOAUT K
HapyLeHnto ANHaMW4eCKOro paBHOBECWS B POTOBOW MOJOCTYU
npoLeccoB fAe- W peMuHepanv3auun, BO3HUKHOBEHWUIO W
aKTVMBHOMY TEYEeHMI0 Kapuo3Horo npouecca [2, 4]. Mpu
BOCMannTesNbHbIX npoueccax XXKT, opraHv3m TpyLHO yCBanuBaeT
HeobxoAMMble MUTaTeNbHble BellecTBa (HYTPUEHTHI), 4TO B
nosoCcTU pTa MNPUBOAWUT K MOHWKEHUIO MUHEpann3yoLero
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noTeHuMana C/oHbI, W BCAeACTBME Yero Habniopaetcs
LleMUHepann3aunsa TBepabix TKaHeh 3yba 1 BOSHUKHOBEHNWE 1X
naToNIOrnn - Kapreca 1 ero 0CJIOKHEHWN.

BbiBoAbI. BhisiBneHa 6osee BbiCOKasi pacnpoCTPaHEHHOCTb
Kapuneca 3y60B y MauUMEHTOB C BUPYCHbIMW renaTuTamu Mo
CpaBHEHWIO C KOHTPOJIbHOW FPynMoi. PacnpocTpaHeHHOCTb

Kapueca 3yboByBe/sM4MBaETCA C BO3pPacToM W B CTapLuei
BO3PaCTHOM rpynne [OCTUraeT MaKCUMalbHbIX 3HaYeHWUi:
y MauuMeHToB, CTPaAalowWwmnx BUPYCHbIM renatutom B - 84%,
BUPYCHbIM renatutoMm C - 87%. WHTeHCMBHOCTbL Kapueca no
nHaekcy KMY B kaxZon BO3PacTHOM rpynne y MnauneHToB C
BUPYCHbIMY FenaTUuTaMy 3Ha4YNTesIbHO BbllLe MO0 CPaBHEHWUIO C

KOHTPOJIbHON FPYNMon.

Tabnuua 1

PacnpocTpaHeHHOCTb Kapueca 3yb6oB y 06cnenoBaHHbIX UL, B 3aBUCUMOCTM OT Bo3pacTa (%)

Ipynna ob6cnepoBaHHbIX

| BO3pacTHas rpynna

Il BO3pacTHas rpynna

11l Bo3pacTHas rpynna

BupycHebin renatut B (n=50) 63 71 84
BupycHein renatut C (n=83) 79 81 87
KoHTponbHasa rpynna (n=80) 58 63 75

Tabnuua 2

WHTeHCcMBHOCTb Kapueca 3y60B 06cnenoBaHHbIX /UL, B 3aBUCUMOCTM OT Bo3pacTa

Fpynna ob6cnepoBaHHbIX

KMY | Bo3pacTHOM rpynnbl

KMY Il Bo3pacTHOM rpynnbi

KNY 1l Bo3pacTHOM rpynnbi

BupycHbin renatut B (n=50) 4.23 6.48 24.9
BupycHein renatut C (n=83) 5.15 7.25 25.1
KoHTponbHasa rpynna (n=80) 2.39 5.02 14.16

UsuuLErk yuroer 3nruduseLerer dhaudyt 4hrnFuU3pt KENUSkhSNY X hYULLErE UNS
4.3nL.Uqunjwl
U.ctbnwgne wi. 6EMPL, phnwwlinply L piuinwliGlhwl uinndwwnninghuwyh wdphnl

Qwjinlwpbpywd £ wwnwdutph Yuwphtuh pwpanp nmwpwdywoénipintt yhpnuwihu hwywunhwunny hhjwunubph unwn huyhs fudph
hwdtdwuwnnipjwup: Unwultph YuphGuh tnwpwéywoénipintup wybiwunwd £ ywhudwd tnwphphg (UGdwhwuwyuGph tnwphpwjhu
fudpnid hwulnwd £ wnwybiugnuyu gnigwuhutinh® yhpnwuwiht hGwywwnhun B-nyd tnwnwwnn hhywunutph dnwn - 84%, yhpniuwjhu
hGwwwnhun C-ny’ 87%): Uwnhbuh huntuuhynipintup YU nwuhsny yhpnruwiht hwwunhunutpny hhywunutph unwn jncpwpwilginen
nwphpwjhl fudpnid qguihnpBl pwpan £ h wiwpptpnigniu huyh fudph:

Pwlwih pwnbn® Ywppbu, Siiness- Loé nwupy, yppnLuwypl hbwwwnpun B I C

THE STATE OF THE DENTAL HARD TISSUES IN PATIENTS AT VIRAL HEPATITIS
V.Yu.Azatyan
YSMU after M. Heratsi, Department of Therapeutic and Family Stomatology

It has been established high development of dental caries in patients with viral hepatitis compared with control group. The
development of dental caries has been increasing with age, and in the old age the group achieved maximal data: in patients suffering
with viral hepatitis B - 84%, viral hepatitis C - 87%. The intensity of index DMF in every age group in patients with viral hepatitis is
much higher compared with the control group.

Keyword: caries, index Silness-Loé, viral hepatitis Band C

49



1 (23) 2017 ARMENIAN JOURNAL OF BLOOD AND CANCER

JintepaTtypa

1. AsaTsaH B.lO. OcobeHHOCTV nopa)keHns Cm3ncToi 060104KM NONOCTM pTa M NapofoHTa Y 60MIbHBIX BUPYCHBIMU renatuTamu.
AsTOped. ancc. ... K.M.H. EpesaH, 2010, 21c.

2. Teprenb H.W., Cngoposa 1.®., Kocekosa K0.A. uccnefoBaHme poToBOW XUAKOCTMW B OLLEHKE aKTUBHOCTMW BOCMANTEbHOMO NpoLecca.
MaTepuans! VI MexxayHOpoAHON Hay4YHO-NPaKTUYeCKon KoHdepeHuun “3nopoBbe 1 obpasosaHue B XXI Beke”. Mocksa, 2004, c. 85.
3. Topbayesa V.A., KomnnekcHble MoaxoAabl K iedeHunto 60MbHbIX € coyeTaHHbl- MW 3a—60—1e—Ba—HUAMY BHYTPEHHNX OPraHoB 1
BOCMAIMTENbHbIMW NMOPaXKEHUAMN Na—po—AoH—Ta. AB—To——pe-d. Ancc. ... A.M.H. CM6., 2004, 42 c.

4. [enuncos A.b., bapep .M., CTyposa T.M. Kpuctananyeckume arperaTbl pOTOBOW XWNA-KOCTW Y 60NbHBIX C NATONOrNEN XenyLOYHO-
KWLLEYHOro TpakTa. POCCMINCKUA CTOMaTON0rn4Yecku xypHan, 2, 2003, c. 27-29.

5. KpaByeHko B.A. CTpyKTYypHO-NpoantepaTuBHbIE NPOLECCHI B CU3UCTON 060—104—Ke AeC—Hbl Y BONbHBIX f3BEHHON 60Me3HbI0
ONK. ABToped. ancc. ... K.M.H. Ho—Bo—cu-6upck, 1998, 27 c.

6. Menuk-AHgpeacsH I.I. dnngemunonorna napeHTepasbHbIX BUPYCHbIX rena—~Tu-ToB B n C B ApmeHun. AsToped. AncC. ... 4.M.H.
EpesaH, 2004, 50 c.

7. PaxmoHoBa A.l'., Hesepos B.A., KnpnnyHukos I./. BupycHble renaTuTbl (3TMO—Ma-ToO—re—He3, 3NMAEMUONOra, KAVHUKA,
IMarHocTuka n Tepanua). Konbuoso, 2002, 60 c.

8. Pobakugse H.C. KnuHuko-mopdonormieckme n MUMMyHOriCTOXMMUYECKne 0CO6EHHOCTM NaTONOr K CAN3UCTON 060104KM NONOCTH
pTa npw BoCnanuTesbHbIX 3a60neBaHNAX KuLeYHrKa. ABTeped. ancc. ... A.M.H. CM6., 2016, 33c.

9. WaxrunbasH N.B., Muxannos M.W., OHnweHKko T.I. MapeHTepasbHble BU—PYC—Hble renaTuTbl (3NMAEMUONOrns, AMarHoCTuKa,
npocmnakTmka). Mockea, 2003, 384 c.

10. Leuridan E., Van Herk K., Van Damme P. The Eurohep. net team. Hepatitis A and B surveillance and immunization programmes in
Europe: EUROHEP. NET project. Arch. Public Health, 2005, N 63, p. 199-217.

11. Rantala M., Van de Laar M.J.W. Surveillance and Epidemiology of Hepatitis B and Cin Europ - a Review. Epinorth., 2008, v. 9, p. 42-56.
12. Sy T., jamal M.M. Epidemiology of hepatitis C virus (HCV) infection. J. Med. Sci., 2006, N 3, p. 41-46.

13. Van Damme P., Van Herk K. Effect of hepatits A vaccination programs. JAMA, 2005, 294(2), p. 246-248.

14, Yee H.S., Curries S.L., Darling J.M. et. al. Management and treatment of hepatitis C viral infection: recommendations from the
Department of Veterans Affaies Hepatitis C Resource Center program and the National Hepatitis C Program office. The American
Journal of Gastroenterology, 2006, Oct., 101(10):2360-78.

rnocryrmna 30.05.2017 r.
puHATa K nevyatn 12.07.2017T.

50



ARMENIAN JOURNAL OF BLOOD AND CANCER 1 (23) 2017

YOK 615.874.24+616.344-089.86
BUETUYECKWUE PEKOMEHAALUW ONS NALWNEHTOB C UJIEOCTOMOW
A.M.CaaksH, J1.X., XayatpsH, A.M.MetpocsH, JI..CUMOHSAH

ErMY um. M.[epaun

MauneHTbl C UIEOCTOMUER AO/KHLI NPUAEPXMUBATLCS COaNaHCUPOBaHHON AUEThI, HeobxoAMMON ans obecreyeHus opraHu3ma
BUTAMUHAMW, MUHEpanamMu U KasjopusMu, MOALEPKMUBAOLLEA HOPMasbHYI >KU3HELEATeNbHOCTb YenoBeka. B Tex ciyyasx,
KOrfa onpefeneHHble MUWEBbIE MPOAYKTHI LOMKHbI ObiTh OrpaHWyeHbl, 4TOBbl KOHTPOJAMPOBATL CTPYKTYPY M KOHCUCTEHLMIO
CTyna, Bpay MOXeT Ha3Ha4YUTb BUTAMUHHO-MUHEpasbHble A00aBKW. MOCKONBbKY KaXAbl MauMeHT W Tun ero onepauuu
Pa3/IMYHbl, PEKOMEHAUMN He MOryT BbiTb CTaHAAPTHLIMU A5 BCeX. BONbLINHCTBO NauMeHTOB Moc/e onepaLmi BO3BPALLATCs K
L0BOJIbHO HOPMaJbHOMY MUTaHUlo. TeM He MeHee, As OnpejefieHns Tex NPOAYKTOB, KOTOPble MOryT OKa3aTb HeXeaTesbHOoe
BO3LENCTBME Ha CTyN MauueHTa, 4acTo TpebyeTcs WCMosb30BaHUE OMpefLeneHHON CXeMbl MpUemMa MUK 1, COOTBETCTBEHHO,
MeHSATb KO/INYECTBO XOPOLLUO W/MAW MJIOXO MepeBapuBaloliencs nuwu. MpuHUMaTh efy Hafo KaXAbll fAeHb B OAHO BpEMS.
Ipo6Hoe nuTaHue oT 4 [0 6 pa3 B AeHb MasbIMK NOPLMAMIA MOXKET CMOCOBCTBOBATL PEryaspHOMY CTysy. OCHOBHOM MpUeM nuLu
LOMKeH ObiTb B MONAEHb, @ Majyio NMOPLMIO - BEYEPOM. ITO NMOMOXET CHU3WUTb 06pa30BaHMe CTyna HOYbI. HOBLIA TUM MPOAYKTa
LenecoobpasHo BHOCUTL B PALMOH MO-OTAENLHOCTU, Y4TOObLI MPOBEPUTL, Kak OH BAMSET Ha (PYHKLMIO KuWWweuHuKa. Ecam paHHas
nuwa ByaeT Na0X0 NepeBapuBaTLCS, TO €€ HYXKHO UCK0YUTL U3 paumoHa 6obHOro. OAHAKO, MOCKOJbKY OpraHn3M YesnoBeka co
BPEMEHeM BbI340PaB/MBAET W MPUCMOCOBANETCS, MOXKHO BK/IIOYNTL MJIOXO MEpeBapyBaeMblii MPOAYKT B PaLMOH 60JbHOr0 YyTb
nosxe. B TeyeHne nepsbix 4-6 HeAenb Mocsie onepauuy MaLUeHThbl C WAEOCTOMON AO/KHbI OFpaHUYMBaTL MPOLYKTbI, KOTOPbIE
Bbi3bIBA/IM NPo6AEeMbl 40 onepauun. 3TO YMEHbLUWNT BEPOSTHOCTL 6IOKMPOBAHMS CTOMbI U KOJMYECTBO 0OBpasyeMmbix rasos.
MauneHT Ao/HKeH MOALEPXMBATL 3L0POBbLIA BeC Tena. [OMOAHUTENbHbIA XUP B OPIOWHON CTEHKe 3aTPyAHWT paboTy CTOMbI.

KnioueBble cnoBa: #/1€0CTOMUS, ANETUYECKNE PEKOMeHJaLnH, cﬁaﬂa/-/mposa/-//-/oe InMTaHne, 4acrora cryjia, CTaHAaapTel 1e9€HNA

Mneoctommnss - 3TO onepaTMBHOE  BMeELIATEsbCTBO,
nNpu KOTOPOM KOHEeYHbI OoTAeN uaW NeTns MNoAB3LO0LWHON

XapaKTep NUTaHNA OKa3blBae€T pellatoliee BJNAgHNE Ha HaCToTy
ero cTyna. [llocne wneoctoMuyn y oOpraHu3Ma BO3HMKAOT

KALIKN BbIBOAMTCA Ha MepefHiol OpIOLWHYI0 CTeHKY Ans
(hOPMUPOBAHMS TMOCTOSIHHOrO WM BPEMEHHOro CBuuia. He
CMOTPS Ha yCnexu MefMLnHbI, XMPYPruYeckoe eYeHrne MHOTMX
3a60/1€BaHN KMLIEYHNKA COMPSXKEHO C POPMUPOBAHNEM CTOM.
N3-3a pocTa 4ncna 3aboneBaHUi, CBSA3AHHLIX C Ha0XKEHMEM
KWLLEYHbIX CTOM, KOJIMYECTBO CTOMUPOBAHHbLIX MaLMEHTOB BO
BCEM Mupe yBenuymsaetcs. OgHoN 13 npobieM HopMasbHOro
(DYHKLIMOHMPOBAHMS CTOMbI SIBASIETCS HaNU4Me 4pe3MepHOro
BbIAENSEMOr0 M3 CTOMbl. MHOrve MauueHTbl, B CUJY PasHbIX
06CTOATENLCTB OKa3aBLUMECS Mepef HeobX0o4MMOCTbIO XKWTb
CO CTOMOM, UCMbITLIBAOT TPYAHOCTM 1 NPOBAEMbI (hU3NYECKOrO
M MOPasbHOrO XapakTepa, OrpaHuyuBatlolme  00bIYHYI0
XKWU3HeLesTebHOCTb, NPUBOASLLME K M30/18LMUU OT obLecTsa.
OfiHaKo MNpy CBOEBPEMEHHOM MOJIy4eHUN CNEeLann3npoBaHHOM
peabuaNTaLMOHHON  MOMOLWM  BO/LIIMHCTBO  MALMEHTOB
BO3BPALLAOTCA K MpUBLIYHOMY 06pasy Xu3Hu, K paboTe,
aKTWBHOMY OTAbIXY, 3aHATUsM cropToM. [locie Bcex 3TUX
onepauunii KOHCUCTEHLUS CTY1a, KOJIMYECTBO M YacToTa 6yayT
3aBMCETb OT TWUMA U KONMYECTBA CbeAEHHbIX MPOAYKTOB.
Taknm 0b6pa3oM, AMeTa [0/DKHA MOMOYb MaLueHTaM MosyunTh

a[eKBATHbIN KOHTPOJIb Haf (PYHKLMEN KMLEeYHUKa [4].
MuTaHne - CNOXHBbI npowecc NocTyneHNs,

nepeBapuBaHuUs, BCACbIBAHWNSA W YCBOEHWUS B OpraHu3Me nuiu,
HeobXxoAMMON Ansi NMOCTPOEHUS W BO30OHOBNEHWS KNETOK W
TKaHen Tena, NMOKPbITUS 3HEepreTnyeckux 3aTpaT, perynsumu
yHKUMA opraHu3ma. [lpaBuibHOE NUTaHUe, MpYU HaANyMK
CTOMbI, XOTSl U HE pellaeT BCe BO3HMKatowWwme npobnembl, HO
ABNAETCS HEOOXOANMbBIM YCII0BUEM A5 BELEHNS MOJHOLLEHHO
XKW3HW. PaunoHanbHOE nuTaHMe - 3T0  (U3NOJIOTUYECKHU
NOJIHOLLEHHOE NMTaHKe YesloBEeKa C Y4eTOM ero nosa, Bo3pacTa,
XapakTepa TPY[LOBON AEATENbHOCTU, KIMMATUYECKNX YCNOBUIA
obuTtaHus. TMauneHT u ero OAM3KMe [OMKHbI 3HaATb, 4TO

KOHKpeTHble TpeboBaHNA K MpueMy MuLLM 1 XKNAKOCTEN.

MaumeHTbl 4aCTO 3a[aloTCs BOMPOCOM, HYXKHO AU UM
NUTaTbCA MO-APYromMy unu cobnopaTb chneuunasnbHylo AWeTy.
BONbHBIM € MJIEOCTOMOM BaXXHO C/lefoBaTb  340POBOMY
NUTaHWIO, MPOAOJIKATb eCTb pa3Hoobpa3sHble NPOAYKTHI, YTOObI
nony4atb HeobxoaMmoe OpraHU3My KOJMYECTBO MUTATENbHbIX
BELLeCTB 1 XnaKkocTu [1]. To, 4TO mauneHT ecT v nbeT, 6onbLue
He npoxoAuT Yepe3 BCHO KULKY. ITO O3HayaeT, 4To ANd
abcopbuun NuTaTenbHbIX BELWECTB OCTAETCH MEHbLUE BPEMEHN
N MeHblle BPEMEHW OCTaeTC AAS MOrOLLEHNS >XWAKOCTU
N npeBpalleHnsa CTyna B TBEPAYI Maccy. TakXe yCuneHo
npov3BoACTBO 6onbluero konuyecTsa rasa. Camoe rnaBHoe
nocne Bbixofa U3 60NbHWLbI - HacNaXXAaTbCH WHTEPECHON ©
pa3Hoobpa3HoOM NuLien, n He CnefoBaTh C/AWLLIKOM CTPOromy
«AneTnYeckomy niaHy». Efa - Ba)KHas 4aCTb XU3HU, U TONbKO
TO, 4TO0 y 6ONbLHOrO Temepb eCTb CTOMa, He O3Ha4aeT, 4To
NMLLEBOV PaLMOH LOJHKEH ObITb CKYYHbIM WMAN OAHOOOPA3HbLIM.

YTo Takoe 3L0poBasf nuwia? 340poBaf Nuula BKOYaeT
cnepylowme NSTb pas3NYHbIX FPYNN NPoAyKTOB: X1eb 1 3naku,
0BOLLM, (DPYKThI, MSACO N MOJIOYHbIE MPOAYKTHI [5]:

o Xneb, 3naku, puc, MakapoHbl, nanwa.

*  OpyKTbl 1 OBOLLK.

¢ Mono4Hble NPOAYKTHI, TaKue, Kak MON0KO, NOrypT U ChbIp.
e Msco, kypuua, pbiba, aiua nan 606osble.

e [InTb MHOro BOAbI!

PasHoobpa3ne - 310 k4!  [Oueta
CN/iaHWpoBaHa  Aas  yLOB/JETBOPEHUS

notpebHoCTeln opraHusma.

JOJKHa  ObITb
WHAMBUAYANbHbIX
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Mpu uneoctomun bonbHOM TepsieT GoblIOE KOIMYECTBO
CONMM N XNIOKOCTER. ITO NMPOUCXOAUT MOTOMY, YTO KULIEYHMK
He (YHKLMOHUPYET MOSHOCTBIO M He MOrjoWwaeT JIMLLHIO0
XKUOKOCTb. [MeTonorn COoBeTyT YyBeAn4yuTb noTpebnexHue
o 60NbHLIM C UIEOCTOMON, B AHEBHON paLMoH Heobxoaumo
BKJIOYUTb OLHY YalHylo NoxKy conu. Conb - Heobxonmmoe
ycnoBue [ANS OpraHM3mMa, W HU3KWIA YpPOBEHb HaTpus wn
Kanns MOXXeT MoBAMsTb Ha paboTy cepaua [6]. HepgocTaTok
abcopbuuy HaTpus U Kanans MOXXHO BO3MECTUTb C MOMOLLIO
onpepeneHHbIX N3MeHeHU B pauunoHe. Ing cbanaHcMpoBaHms
coneBoro obmeHa pekoMmeHayeTcsi ynoTpebneHue B My
crnepylouime NpoayKToB NuTaHus [2]:

Mocne uneoctomun ymeHblleHne abcopbuum npmBoauT K
noTepe XXNAKOCTU 13 CTOMbI. [epBOHa4aNbHO NOTEPS XKMAKOCTA
MOXeT 6blTb 60/bLLION, HO OCTaBWASCsH (NPoonepupoBaHHas)
KUWKa npucnocabnvBaeTca B Te4yeHUe MPYMEPHO LUECTU
HeZesnb, U BbIXOL W3 CTOMbl 06bI4HO YyMeHbllaeTcs. Bo
n3bexxaHne 06e3BOXMBaHUA B AUETY HeOOXOAMMO BKOYUTb
MHOrO XMAKOCTen. [103a XupgkocTen coctaBnseT 2-2,5 nutpa B
OeHb (MMHMMYM 8 Yaluek B [eHb). PekoMeHayeTCcs NpUMeHsaTb
M30TOHUYECKNE HAMWUTKK, B KOTOPbLIX MOBLILIEHO COLepXaHue
conn n caxapa. VI30TOHMYeCcKne >XULKOCTW MONEe3Hbl WU3-
33 BbICOKOrO cofep)aHusa HaTpua (conm) u rawokosbl. OHM
CNocobCTBYIOT BCAcbiBaHWE XULKOCTW B KWLLKE, BMECTO TOro,
4TO6bI NPOXOANTL Yepes CTOMy.

HaTpueBbie NnpoAyKThI

Kanusble NpoayKThbl

6eKoH

6y1bOH 1 KOHCEPBMPOBAHHbIE WA CYLUEHbIE CYMbl
Cbip

nuuua

COJNIeHbIe 3aKYCKM

CTO/I0Bas COJb

OBOLLIHOW KOKTEN/b, OBOLLHOW COK

No vk wNe

H6aHaHbl
KapTodesb
MOJI0KO
anenbCMHOBBIN COK
nepcukmn

lwnuHaT
nomMunaopsbl
TOMaTHBIN COK

© N v A WwN =

B nnTepaType npeanoXeHHo NpuroToBiaeHne co6CTBEHHOIro
pernapaTtaunoHHOro HanuTka, pacTBopvMB B 1 nMTpe BOAbI:
rAOKO3Y - 6 YalHbIX IOXKEK, COMb (xopua HaTpus) - 1 valHyio
NOXKY, bukapboHaT/uuTpaT HaTpua - %2 YaiiHylo NOXKy [6].
MOXHO apoMaTu3MpoBaTb 3TO HeBOMbLINM  KOJIMYECTBOM
(pykTOBOrOo Coka. PacTBOop HeobxoAMMO NpUHMMaTb B
TeyeHue 24 4vacos. Ecnu Bbligensemoe M3 CTOMbl OCTaeTcs
[0CTaTO4HO BONbLIMM 1 BOASHUCTBIM, TO HE06X0AMMO NepenTu
K MefMKaMeHTO3HOMY sedeHuio: Jlonepamug (Mmoauym) - npm
NE0CTOMUN pPEeKOMeHAyeTCA npuHUMaTh 1-2 TabneTtku 3a
nonyaca Ao enbl. TabneTkn MOXKHO PacTBOPUTb B HEDOMbLIOM

[neTnyeckoe BONOKHO WU «rpybbii KOpM» (KnedvaTka)
nepeBapuBaeTCs TOJIbKO B TOJCTON KWLWKe, YTO cnocobcTByeT
noBbILLEHHOMY 0bpa3oBaHuUto cTyna. [loaTomy, 6GonbHOMY
WUNEeOCTOMMEN U3 paLMOHa HYXXHO WCKOYUTL KNEeTYaTKy.
KneyaTka He noBpeauT 60/bHLIM, 0LHAaKO OHa MOXXET caenaTb
CcTyn xunakum. Cpasy nocne onepauumm npu npueme 60abLOro
KONMYeCTBa MPOAYKTOB C BbICOKUM COLEPXXAHMEM KievyaTKu
BO3MO>XXHa 3aKymnopKa (3akpbiTue) CToMbl. [pOAYKTbI C BbICOKUM
coAep KaHNeM KnevyaTKU HENEerko nepeBapuBatoTCs, Tak Kak OHM
He MPOXOAST MO BCEMY KMLWEYHUKY. Y NaLMeHTOB MOTYT TaKxe
BO3HMKaTb 601 B XKMBOTE, Bbi3BaHbIe YpE3IMEPHbLIMY Fazamu [2].

KOSM4yecTBe BOAbl, 4TOObl  ynyywwWTb BcacbiBaHue [6].
Mpumepbl NPOAYKTOB C BbICOKMM COAepXXaHUeM Kne4yaTKu:

DpPyKTbI OsoLuu Msco LOpyrue
CYyXO(PYKThI pocTkn 60608 Msco B 0bonoyke, Hanpumep | KOKOC
n3ioM cenbpepen konbaca KPYMHO3epHUCTbIe
KOXYypa LMTPyCOoBbIX KanycTHbI canaT nweHnYHble oTpybu
aHaHac KyKypy3a opexu, apaxuc,

rpubsbl ceMeHa, NonkopH

Mpn UNEoCTOMUM BaXHO YnoTpebnsTb B MUy CaMble
pa3Hoo6pa3Hble NPOAYKTbI, B TOM YUCIE PPYKThI M OBOLLM, TAK KaK

OHUN coaepXxat 60/bLLUOE KOJIMYECTBO BUTAMUHOB U MUHEepPanos.
B TeyeHue nepBbiX [ABYX Hefesb Mocse onepauuu

BblAeNieHne ©n3 CTOMbl MOXXeT ObiTb [OBOJbHO >KUAKWM.
HekoTopble NpoAyKTbl OT/IMYHO MOAXOAAT AN €CTECTBEHHOI0
CTYLWEHNS OTLENSEMOr0 U3 CTOMbI. K HAM OTHOCSATCSA NPOAYKTbI
Ha OCHOBe yrnesoaos [2].

MpoAayKTbl, KOTOpPbIe YNJIOTHAIOT CTY/ U 3aMeAJifioT ero BbiXOA4,:

KapTodesnb

CyLuku Kpekepbl KpeHaensku
BaHaHbI 3edup Puc
Xneb, TocThl OBcsiHasa Kalwa NorypT

Colp ApaxncoBoe Macno
XKene, xenaTuH

MaKapOHHbIe n3pnenna
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MpoAyKThl, KOTOPbIE OCNAGNAIOT CTYN U YCKOPAIOT €ro BbIXOA:

ANKOroJib, MMBO, BUHO
Bobbl (3aneyeHHbIe)
YepHas nakpuua
KotheunH

LLlokonan
XapeHas nuwa

YepHocnve
OcTpas ega

MpoaykThl,

KOTOpbI€ Bbi3bIBAIOT raaooﬁpasoBaHue:

AbnoyHas Koxxypa
Bobbl (3aneyeHHble,

noyku, bensle)

Bpokkonn
Bptoccenbckas KanycTa
KanycTa

[@3npoBaHHble HaNUTKW

LiBeTHasa kanycTa

Orypubl
Anua
pnbb
Munso

Jlyk
Fopox
LWnnHaTt

PekoMeHL0BaHbI oOnpeaesieHHble CTaHA4aPThbl JlIe4eHNs NOBbILLIEHHOr0 KOJIMYECTBa BblLeNAeMOro U3 CTOMbI:

WAl 1
1. Koppekuunsa nutaHus
2. W30TOHMYecKue XnakKocTtu
3. Owmenpa3son (80 mr/cyT)
4.
5.

LA 2

Ecnn Bbigensemoe Bce eule >1500 Ma B AeHb:

1. Mpw OTCYTCTBUW NMUTaHUS B TedeHue 48 4 OLEHUTb UCXOAHbIA YPOBEHb BbIAENSEMOr0 U3 CTOMbI

2. [epecMoTpeTb UCCNEOBAHUS U NleYeHe
3. [ueTa n KOHCynbTauus C TepanesToM
4, MOHWUTOPWHT 31eKTPOSIMTOB (BKO4as Mg) exxeaHeBHO

5.  Ecam ncxofHbl ypoBeHb Bblaensiemoro >1200 mn, ganee paccMOTpeTb HeobXoaMMOCTb

VHAY3UM XNOKOCTEN

LLUAT 3

Ecnn Bblgensemoe

<1200 mn:

Merapo3a Jlonepamuga (16 - 40 - 100 mr cyT)
AHTVOMOTUKOTEpPanMs Ans nogasneHns 6akTepmanbHOro pocTa

1. HavaTb opafibHyl0 perngpaTalMoHHY0 Tepanuio XUAKOCTAMMN B TeyeHne 48 Yacos
2. Na+ > 90 mmonb

LIAT 4

Ecnn Bbigensemoe <1500 M B Te4eHMe 24 4acoB NocJie BANBaHNSA U30TOHNYECKOrO pacTBopa

1. MNepengnTte Ha LWar 5
Ecnn Bbigensemoe >1500 mn B TedeHne 24 4acaoB NocC/e BMBAHNA N30TOHNYECKOro pacTBopa:

MNocnepoBaTesnbHae Tepanus:

1. Omenpason 80 Mr B AeHb
2. + Jlonepamug 8 mr 4-5 pa3 B feHb (MOXXHO yBenu4meaTb 40 100 Mr B CyTKK)

3. + KopeuH 60 Mr 4 pa3a B fieHb
4, + OkTpeoTus 3 pasa B AeHb
OCTaHOBWTb MPUMEHEHME OKTPeOoTMAa Nocae 72 4acoB, eC/iv Noj ero Bo34encTenemM Bolgensemoe <300 ma/cyT.

Ecnu Boinensemoe <1500mn

nepenTu K wary 5

Ecnn Bbipensemoe >1500mn

NaaHUpyATe [ONrOCPOYHbIe
BHYTPWBEHHbIE BAVNBaHNS/
TOTaslbHOE NapeHTepasnbHoe

LNUTENbHON BHYTPUBEHHON
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LA 5
HayaTb Xugkoe nutaHue (nuwesbie 1obaBku)
I3mMepnTb ero Bo3aencTBME Ha BbiAeNseMoe

N

3. Ecnwn Bbigensemoe >1500 Mn nnaHnpoBaTh TOTasIbHOE MapeHTepasibHOe NuTaHne

4. Ecnu Bbigensiemoe <1500 mn nepenTu K wary 6

LLIAT 6

HavaTb nuTaHue un N3MepATb ero BO3[ENCTBME Ha BblAEIAEMOE CTOMbI.

MoCKONbKY KaxAbll MauWeHT W Tun ero onepauun
pa3/IMyHbl, HWKaKMe CTaHAApPTHble pPeKoMeHZauun He MoryT
6blTb  daHbl [ONf BCeX. BONbLIMHCTBO MauUWEHTOB rnocse
onepauuy BO3BPaLLAKTCS K AOBOJIbHO HOPMalbHOMY MUTaHULO.
Tem He MeHee, ONs OnNpedeneHns Tex MpPOoAYKTOB, KOTOpble
MOTYT OKa3aTb HexenaTesbHOe BO34ENCTBUME Ha CTyN
naumeHTa, 4Yacto TpebyeTcs MCNoNb30BaTb CXeMy rnpuema
MUK, 1 COOTBETCTBEHHO MEHATHL KOIMYECTBO MpUeMa XopoLLo
N/Unn NoXo nepeBapuBatoWencs nuwmn. NMpuHUMaTL ey Hago
B OZIHO M TO e BpeMsi Kaxabli AeHb. [lpobHoe nuTaHue oT 4
[0 6 pa3 B AeHb B MasbIX

nopumMsX MOXeT CrnocobCcTBOBaTb  PEryfNsipHOMYy  CTyJy.
OCHOBHYIO YaCTb MWLM HeoBX04MMO MPUHWMaTb B MOMLEHb,
a Manylo nopuuio efbl Be4yepoM. ITO MOMOXET CHU3UTb
obpa3oBaHue CTyna HoYbto. YTOOLI MPOBEPUTL, KaK HOBbLIA TWM
NPOAYKTOB BAMSIET Ha (PYHKLMIO KULIEYHWKA, LenecobpasHo
BHOCUTb WX B PauUMOH Mo-oTAenbHocTW. Ecnn paHHas epna
ByneT nnoxo nepeBapuBaTCi €e HYXHO WCKIIO4UTb W13
pauunoHa 6onbHOro. OfHaKo, MOCKOJIbKY OpraHu3M 4esnoBeka
CO BpeMeHeM BbI3[lOpaB/iMBaeT U MPUCNOCOBNSETCS MOXHO
BK/IIOYUTb MJIOXO MepeBapuvBaeMblil MNPOAYKT B  paLoH
601bHOr0 YyTb no3xe [3].

HrESU3P NMPRAFFILER PLENUSNUUSNY QPYULALEMR QUUUER

U.U.Uwhwljwl, L.v.vwgwnpjul, L.A.NGEnpnuywl, L.L.Updnljwl
U.cbnwgne wlywl ENRL, plnwwhw N3 wdphnl
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DIETARY RECOMMENDATIONS FOR PATIENTS WITH AN ILEOSTOMY
A.M. Sahakyan, L.Kh. Khachatryan, A.M Petrosyan, L.G. Simonyan
YSMU after M.Heratsi, Department of Therapy N 3

Generally, colostomy and ileostomy patients can easily maintain a balanced diet to provide all the vitamins, minerals and calories
needed for good health. In those cases where certain foods have to be restricted to control stool patterns or stool consistency,
the physician may prescribe a vitamin-mineral supplement. Because each patient and type of surgery are different, no standard
recommendations can be given for everyone. Most patients return to a fairly normal diet. Still, a trial and error pattern of eating is often
necessary to identify those foods that may have an undesirable effect on the patient’s stool. Then it is simply a matter of changing how
much of these foods are eaten. It is necessary to eat foods at a regular time each day. Eating from 4 to 6 smaller meals may help to
promote a regular bowel pattern. Patient should try to eat the main meal at noon and a smaller meal in the evening. This helps to reduce
the stool output at night. Introduce one type of food at a time to test how it affects bowel function. If it does not produce a good result,
one should stop eating it. However, as the body heals and adjusts, the offending food may become easier to tolerate, so it is worth to
try to add it to the diet again on several occasions before giving up on it. During the first 4 to 6 weeks after surgery, ileostomy patients
should limit foods that caused problems prior to surgery. This will reduce the chance of stoma blockage and lower the amount of gas.
It is necessary to maintain an ideal body weight. Extra fat in the abdominal wall can make it difficult for the stoma to function properly.
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The goal of this review is to develop insight and understanding of the effect of deleting the chemokine receptor CCR5 in T cells,
and its interplay with immune regulation of Human Immunodeficiency Virus type-1 (HIV-1), to enable a novel technology platform
to cure HIV disease. A critical point is the use Hematopoietic Stem Cell (HSC) transplantation of the cells resistant to HIV such as
CCR5A32 cells, which harbor deletion in the CCR5 promoter. Such mutations, which spontaneously occur in 4-15% of the European or
US populations confer resistance to CCR5-tropic HIV-1 in homozygous individuals and could cure HIV-1 disease based on the outcome
of bone marrow engraftment in HIV+ leukemic patients using a CCR5A32 homozygous donor (e.g. ‘Berlin Patient’). However, potential
shift of HIV tropism to CXCR-4 tropic strains of HIV-1 is limiting after HSC transplantation with CCR5A32/A32 donor since it could
lead to recurrence of viremia (e.g. ‘Essen patient’). In addition, patients receiving allogeneic bone marrow transplantation often
suffer from Graft-Versus-Host Disease (GvHD), and for that reason HIV infection is not considered an indication, unless a hematologic
malignancy warrants transplantation. To advance this field, it is, however, vital i) to search for novel determinants to HIV susceptibility
using genome-wide analyses and ii) exploit mechanisms, which play a crucial role in amelioration of GvHD such as repression of
conventional CD4+ T cells (Tcons) by naturally occurring regulatory CD4+CD25+ T cells (nTregs). Transfer of cyclic AMP (cAMP)
from nTregs to Tcons underpins function of potent transcriptional repressor termed inducible cAMP early repressor (ICER) leading to
suppression of interleukin-2 (IL-2) synthesis in Tcons. Further understanding of the mechanisms of immunological self-tolerance will
also provide insights into how strong immune responses such as graft rejection could be restrained and engraftment of HIV resistant
cells in HIV+ leukemic patients could be augmented.

Keywords: Chemokine C-C Motif Receptor 5 (CCR5); Human Immunodeficiency Virus type-1 (HIV-1); Hematopoietic Stem Cell (HSC)

Transplantation, Graft-Versus-Host Disease (GvHD); Naturally occurring regulatory CD4+CD25+ T cells (nTregs)

Infection with the Human Immunodeficiency Virus (HIV)
requires entry into target cells by binding of the viral envelope
to the CD4 receptor and to either the Chemokine (C-C motif)
Receptor 5 (CCR5) or the Chemokine (C-X-C motif) Receptor
4 (CXCR4) [1]. Homozygous carriers of the A32 mutation
(CCR5A32/A32) prevent cellular entry of CCR5-tropic (R5- tropic)
HIV type 1 (HIV-1) because the mutation prevents functional
expression of the CCR5 chemokine receptor used by HIV-1
to enter CD4+ T cells [2]. The first case of the Hematopoietic
Stem Cell (HSC) transplantation of the CCR5A32/A32 cells
resistant to HIV has been reported in 2009 [3, 4]. This HSC
transplantation led not only to the successful cure of leukemia
but also to undetectable levels of HIV-1 for more than five years
thus mimicking the artificial development of a natural controller
phenotype (‘Berlin patient’-Timothy Ray Brown) [5, 6]. However,
concerns about a potential shift of HIV tropism towards CXCR4-
tropic (X4-tropic) HIV-1 after HSC transplantation with CCR5A32/
A32 donor remain since expression of CXCR4 receptor and
cellular entry of X4-tropic strains of HIV-1 in CCR5A32/A32 cells
is unaffected [2, 3, 7]. Indeed mere HSC transplantation from
donors with non-mutated CCR5 pretreated with antiretroviral
therapy (ART) was reported to yield viral rebound in another two
cases of HIV-1-infected patients undergoing allogeneic stem-
cell transplantation in Brigham and Women Hospital (‘Boston
patients’) [8]. Shift of HIV tropism to X-4 tropic strains of HIV-
1 after HSC transplantation with CCR5A32/A32 mutation lead
reportedly to viremia in the case of a 27-year-old patient with
HIV-1 infection and anaplastic large cell lymphoma (‘Essen
patient’) [9]. This case highlights the fact that viral escape
mechanisms might jeopardize CCR5-knockout strategies
to control HIV infection. One possibility how to approach
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this caveat is based on in depth comparison of ‘Berlin’ and
‘Essen’ patients in order to pinpoint determinant(s) responsible
for susceptibility towards HIV-1 infection and/or shift of HIV
tropism using massively parallel gene expression analysis
and New Generation Sequencing (NGS). Despite of these
shortcomings CCR5A32 mutation still represents attractive
approach to enable novel technology platform to master
eradication of HIV-1 in HIV+ leukemic patients emphasized
by the fact that the A32 mutation plays an important role
in natural HIV resistance since heterozygous carriers have
reduced susceptibility to infection and delayed onset of AIDS,
while homozygous carriers are resistant to HIV infection [10]. If
successful these determinant(s) in combination with CCR5A32
mutation represent attractive approach to master eradication
of HIV-1 in HIV+ leukemic patients. Additionally, this approach
requires the control over “allo-effect” in order to ameliorate
Graft-Versus-Host Disease (GvHD) crucial for successful HSC
based therapy. Thus 4 screening for the A32 mutation at the
CCR5 locus, which is relatively frequent in Europe and US,
could enable a novel technology platform aiming for the cure
rather than the control of HIV infection. The CCR5A32 mutation
is a good example of an advantageous allele with a well-
characterized geographic distribution [11]. Originally it was
presumed that bubonic plague could act as the selective agent,
but the subsequent analysis implied a disease like smallpox as
a more plausible candidate [12]. Lucotte and Mercier suggested
that the geographic distribution indicate a Viking origin [13].
They proposed that the allele present in Scandinavia before
1,000 to 1,200 years ago was then carried by Vikings westward
to Iceland, eastward to Russia, and southward to Central and
Southern Europe.
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In Depth Comparison of ‘Berlin and Essen Patients’

The prospect of reaching a ‘functional cure’ for HIV-1
infection has been raised by recent reports on ‘Berlin patient’
[5, 6]. This case is reminiscent of an earlier case described
in 1999 involving an HIV-1-infected patient (also referred as
the ‘Berlin patient’) who controlled viral replication (a natural
controller phenotype) [14]. Genotypic analysis revealed that this
patient carried the highly protective HLA class | allele HLA-B*57
enriched among patients in whom HIV is spontaneously
controlled in the absence of ART. However, shift of HIV tropism
to X-4 tropic strains of HIV-1 after HSC transplantation with
CCR5A32/A32 mutation is a major concern (reported in the
‘Essen patient’) which could be represented as a cautionary
tale of drawing broad conclusions from a single patient
[9]. Although Timothy Ray Brown does not carry HLA-B*57
allele, there have been reported major differences between

‘Berlin’ and ‘Essen’ patients receiving CCR5A32 homozygous
allogeneic stem cell transplantation [3-7, 9] (Table 1). First,
discrepancies to the HIV-1 type B envelope (env) V3 consensus
sequence (marked in bold and underlined in Table 1) could be also
responsible for differential outcome based on distinct virulence
of both HIV-1 strains. Furthermore, in the case of ‘Berlin’ patient
ART was discontinued on day of transplantation while in ‘Essen’
patient ART was discontinued one week before transplantation
and more aggressive conditioning regimen was used followed by
a very late engraftment (usually between 10-14 days as opposed
to 39 days in ‘Essen’ patient). The CXCR4-predicted minority
viruses (X-4 tropic HIV-1) present prior to transplantation were
unable to rebound after transplantation in ‘Berlin’ patient
presumably due to their dependence on CCRS5 for replication [7].

Table 1

Differences between ‘Berlin and Essen patients’ receiving CCRA32 homozygous allogeneic stem-cell transplantation

Berlin Patient

Essen Patient

Age, gender 40y, male 27y, male

Malignancy acute myeloid leukemia anaplastic large T-cell lymphoma
Time between infection and ART 7 years 3 years

Time between infection and Tx 12 years 5 years

Tx regimen intermediate intensity myeloablative+12 Gy TBI
Immunosuppression ATG, CSA, MTX, MMF ATG, CSA, MTX

GvHD max. grade 1 (skin) max. gradel-2 (skin)
Engraftment day +11 day +39

ART discont on day of Tx 7 days before Tx

Viral load at Tx below detection

below detection

V3 sequence >3 months prior Tx*
AHC

CIRPNNNTRKGIHIGPGRAYTTGEIIGDIRQ

CTRPNNNTRKGIPLGPGKVFYAT-
EIIRDIRKAYC

X4 prediction** 3months prior Tx
Immediate prior Tx

capable not determined

intermediate capable

Disease control

partial, relapse after 12 months

no, relapse after 2 months

MTX:Methotrexate; TBI:Total Body Irradiation;Tx:

ART:Anti-Retroviral Therapy; ATG:Aanti-ThymocyticGlobulin; CSA:Cyclosporine A; MMF:MycophenolateMofetil;

Transplantation

The viral tropism of HIV-1 was determined by genotyping the V3 amino acid sequence and applying Geno3Pheno
bioinformatic software to predict viral coreceptor use (*discrepancy to the HIV type B V3 consensus sequence CTRPNNNTRKSI
HIGPGRFYTTGEIIGDIRQAHC) are marked in bold and underlined; *DNA or RNA according to Geno3Pheno) [3-7, 9]. There have
been reported important differences in both cases: ART was discontinued one week before transplantation in ‘Essen’ patient.
Furthermore, in the case of ‘Essen’ patient a more aggressive conditioning regimen was used and the patient had a very late
engraftment (usually between 10-14 days as opposed to 39 days in ‘Essen’ patient).

The genotypic analyses of HIV-1 in ‘Essen’ patient showed
a shift from a dominantly R-tropic HIV-1 strains before stem
cell transplantation toward and X-4 tropic HIV-1 strains after
transplantation [9]. While discrepancies in env V3 consensus
sequence indisputably play a major part in HIV-1 virulence, 5
contributions of genomic variation underlying complex traits
such as HIV-1 persistence and/or HIV-1 tropism are being
evaluated. Genome-Wide Association Studies (GWASs) have
been heralded as a major advance in biomedical discovery,
having identified more than 2,000 robust associations

with complex diseases since 2005 [15]. More importantly, the
continued values of GWAS comes from efficiency of the method
for interrogating low-frequency variants (those with Minor Allele
Frequencies (MAFs) of 0-5%) that are initially identified through
sequencing, using dense genotyping platforms that capture
a large proportion of genomic variation underlying complex
traits such as resistance or susceptibility to HIV infection (see
also lllumina products for NGS). However, such approach is
complicated with hurdles since each genome is expected
to contain approximately 150,000 novel single-nucleotide
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variants, including 250 to 300 disruptive variants in human
disease genes, and approximately 20 completely inactivated
genes [16, 17]. Compared with the reference sequence
generated by the Human Genome Project, any single
individual’s genome has about four million sequence variations
[17]. Although most of these variants are harmless, some
cause disease, and predispose to differential response to HIV
infection. Combining all genes from the GWAS together with
genes reported in the literature to affect HIV yields 2,410
protein-coding genes, or fully 9.5% of all human genes yielded
a more extensively corroborated set of host factors assisting
HIV replication [18]. Moreover, genome-wide analysis of

primary CD4+ and CD8+ T cell transcriptomes shows evidence
for a network of enriched pathways associated with HIV disease
[19]. Importantly, a single genetic variant such as CCR5A32
mutation may have a very different impact depending on the
other genetic variants that exist in the genome (such as HLAB*
57 allele) and/or environmental factors. Therefore GWAS analysis
of ‘Berlin and Essen patients’ may offer appropriate modifier
genes, which could predispose for differential response to HIV
infection. It is imperative to further validate and characterize
these modifier genes of CD4+ and CD8+ T cell transcriptomes
to gain additional insights for mechanisms directing either
susceptibility towards HIV-1 infection or HIV tropism or both.

HSC-based therapy for HIV disease: A gene therapy approach

GWASs in combination with gene editing revitalized a gene
therapy approach and together with documented cure of a
HIV-1-infected patient after allogeneic transplantation from a
CCR5-null donor (‘Berlin patient’) [3, 4] has renewed optimism
that a potential alternative to conventional ART is emerging
[20, 21] (Figure 1). While allogeneic grafts could lead to
complete eradication of viral reservoirs [3, 4, 6], this remains
to be observed following autologous HSC transplantation.
Development of curative autologous transplantation 6 strategies
such as gene editing of CCR5 and CXCR4 receptors and HSC
transplantation of modified cells and/or adoptive transfer of
autologous T cells [22, 23] would significantly increase the
number of treatable patients, eliminating the need for matched
donors and reducing the risks of adverse events. Recent
studies suggest that gene therapy may provide a mechanism
for developing curative therapies based on results from early-
stage clinical trials [6] in concordance with recent findings
in animal models of gene modified HSC transplantation [20].
Expression of cellular/artificial restriction factors or disruption
of CCR5 has been shown to limit viral replication and provide
protection of genetically modified cells. One way how to
achieve the goal of HSC-based gene therapy for HIV disease
stems from efficient and stable introduction of novel gene
functions responsible for differential outcome of HIV viremia
into HSCs and their subsequent delivery in progeny T cells and/
or myeloid cells. Therefore, approaches aimed at modifying
HSCs to treat HIV disease based either on targeted disruption
of cellular genes involved in HIV entry, such as the CCR5 co-
receptor (susceptibility factor) or introduction ofgene(s) that
interfere with HIV replication, such as fusion inhibitors or host
restriction factors (resistance factors) are being implemented
[20, 22, 23]. There are at least two general approaches to
achieve this goal: the use of integrating vector systems that
permit the introduction of anti-HIV genes into the genome of
HSCs and non-integrating vector systems that introduce gene-
modifying enzymes to affect gene disruptions or homologous
recombination. These approaches are enabled by a number of

to HSCs. Unfortunately these vectors have been associated with
a high risk of leukemia in prior transplant protocols. However,
improved vector systems have been developed and evaluated,
and the currently used lentiviral vectors have limited risk for
malignant transformation. The Self-Inactivating (SIN) lentivirus
is capable of integration but have a nonfunctional Long Terminal
Repeat (LTR) in the integrated provirus and rely on a weaker
internal promoter element for expression of transgene [26].
The removal of the strong LTR promoter reduces the potential
for insertional activation of nearby genes [27, 28]. vector
systems available that allow for efficient and stable gene
delivery to HSCs. The introduction of multiple hematopoietic
cytokines and the Retro Nectin fragment (a recombinant human
fibronectin fragment) has successfully facilitated substantial
improvements in the genetic manipulation of HSCs [20, 24].
Recent protocols have focused on the use of safety modified,
HIV-derived lentiviral vectors [20, 251, an approach that allows
the generation of high-titer vectors and efficient gene transfer

An alternative gene transfer approach is to utilize viral
vectors that have been modified such that they are unable to
integrate into the host genome [29]. The recent emergence
of DNA editing proteins, including zinc finger nucleases [30],
TAL effector 7 nucleases [31] and homing endonucleases
[32], has created a possibility that any genetic locus can be
specifically and permanently inactivated. This approach can
be applied to CCR5 in any cellular type; including patients own
HSCs [31] or peripheral blood lymphocyte (PBL) CD4+ T cells
[22]. However, using this approach offers only limited efficacy
e.g. zinc finger nucleases used to disrupt CCR5 in human
HSCs has shown in a humanized mouse model of HIV infection
only 17% of disrupted CCR5 alleles, usually resulting in HSCs
with heterozygous disruptions [31]. Therefore, significant
obstacles remain with regards to the depletion of established
viral reservoirs in an autologous transplantation setting devoid
of the “allo-effect”. Nevertheless, innovative combination of
HSC-based therapies for HIV disease may aid the reduction
of viral reservoirs in HIV-1-infected patients and promote

Prostaglandin-modulated HSC-transplantation

It is generally accepted that ‘true’ self-renewing human
HSCs could be found within the CD34+ population and that
engraftment of a suitably conditioned host with a sufficient
number of such cells will result in long-term multi-lineage
hematopoiesis [20]. Numerous efforts have been made to
expand HSCs in vitro so that they will be more readily accessible
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for use in vivo. Probably the most successful expansion reagent
identified to date has been the purine derivative Stem Regenin
1 (SR1), which promotes the ex vivo expansion of CD34+
cells obtained in culture and increases more than 10-fold
the number of cells able to engraft in humanized mice [33].
Umbilical Cord Blood (UCB) cells are a valuable source of HSCs
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Figure 1. Hematopoietic stem cell-based therapy for HIV disease (adopted from Kiem et al. [20]. Long-lived, self-renewing, multilineage
hematopoietic stem cells (HSCs) selected such that their progeny resist HIV-1 infection (such as HSCs from donor harboring CCR5A32
mutation). The host could thereafter be repopulated with a hematopoietic system (including CD4+ T cells and myeloid targets for HIV)
that is resistant to the replication and spread of R5-tropic strain of HIV-1.

for use in allogeneic transplantation [20, 34, 35]. Key advantages
are easy availability and less stringent requirements for HLA
matching [20]. However, UCB cells contain an inherently limited

HSC count associated with delayed time of engraftment,
high graft failure rates, and early mortality. Prostaglandin E2
(PGE2) and its derivative 16, 16 dimethyl Prostaglandin E2
(dmPGE2) was recently identified to be a critical regulator of
HSC homeostasis [36]. Recent data have shown that brief ex
vivo modulation with dmPGE2 could improve patient outcomes
by increasing the ‘effective dose’ of HSCs with preferential long-
term engraftment of the dmPGE2-treated HSCs in allogeneic
transplantation. Moreover, it was demonstrated that Tcons
could be developed in vitro into CD4+CD25+Foxp3+ inducible
regulatory T cells (iTregs) with an equivalent suppressive

potential as naturally occurring regulatory T cells (nTregs) by
continuous polyclonal activation with anti-CD3/CD28 mAbs
or CD28 super agonistic monoclonal antibody (CD28SA)
[37]. During the differentiation process, the iTregs express
Cyclooxygenase-2 (COX-2) and produce PGE2 [38]. Interestingly,
neither 8 resting nor activated nTregs express COX-2. The PGE2
production from iTregs can be fully suppressed by the COX
inhibitor indomethacin [39]. These data indicate that PGE2
plays an important role not only in differentiation of HSCs,thus
releasing stringency required for HLA-matching donors with
potential recipients, but also in dominant suppressive effects
of iTregs expressing COX-2 with acquired ability to produce
copious amounts of PGE2 responsible for delivery of suppressive
function of Tregs through elevated levels of cAMP [40,41].

Downregulation of CCR5 and inhibitory pathway of PGE2

An important precedent of receptor-mediated cAMP
formation in iTregs is PGE2 synthesis [39, 42]. It has been
demonstrated that iTreg cells express COX-2 and produce PGE2
upon differentiation, signaling through any of its four receptors
- EP1, EP2, EP3, EP4 - often with opposing effects. EP2 and EP4
appear to be the most abundant in naive cells isolated from
peripheral blood and are up-regulated in response to activation.
Recent studies have provided significant insights-in particular, a
pathway has been described in Tcons where signaling through
EP2 or EP4, with its concomitant increase in CAMP levels, leads

to Protein Kinase A (PKA) activation and, through an EBP50-
Ezrin-PAG scaffold process phosphorylation of the C-terminal Src
Kinase (Csk). Phosphorylated Csk in turn inhibits Lck-mediated
phosphorylation of the T Cell Receptor (TCR) complex, thus
inhibiting TCR signaling and T cell proliferation and function.
Importantly, PGE2-mediated transcriptional attenuation of
CCR5 chemokine receptor expression tightly correlates with
expression of potent transcriptional regulator-Inducible cAMP
Early Repressor (ICER) in peripheral blood human monocytes
(Figure 2). These preliminary studies suggest that in addition to
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ICER mediated down-regulation of IL-2 synthesis in Tcons [43,
44], ICER also attenuates expression of CCR5 receptor (Figure 2).
Since PGE2 has capacity to down-regulate expression of CCR5
receptor gene this could lead to dual use of dMPGE2-improved
engraftment of HIV resistant cells while diminishing residual
CCR5 expression in cells from heterozygous donors (CCR5wt/
A32) thus mimicking CCR5A32/A32 homozygous (CCR5 null)
phenotype. Provided that dmPGE2 has lasting effects in HSCs
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this could lead to significant increase of the number of treatable
patients (frequency of heterozygous CCR5wt/A32 donors in
North of Europe and US is at least 10 fold higher than in case
of homozygous CCR5A32/A32 donors) [45]. Therefore, potential
dmPGE2-mediated down-regulation of CCR5 expression driven
from single CCR5 allele in HSCs from donors heterozygous
for A32 mutation could 9 significantly increase probability of
appropriate donor selection for bone marrow transplant in HIV+
infected leukemic patients.

Th O 2h

SBT3
ANSIE
CCRI
LRSS
CXCR4
CLHE

ICER
¢!
PR3-

V28

POCRM G

L3g

|

. GAFDH
-

S b 7 8

Figure 2. PGE2-mediated transcriptional attenuation of CCR5 chemokine receptor expression correlates with ICER induction. Human
monocytes treated with PGE2 (1 and 2 hrs; lanes 2, 4, 6, and 8) were scored for human chemokine receptor expression (left panel)
in parallel with ICER expression (right panel), using RNase protection assay (Ambion). For evaluation of human chemokine receptor
expression, a Riboquant hCR8 probe set was used. Levels of chemokine receptor were evaluated after PGE2 treatment (500 ng/
ml final for 1h and 2h at 370C in regular media). Levels of CCR5 were inversely related to the levels of ICER mRNA after PGE2
treatment. Templates of the housekeeping genes for the analysis of hL32 and human glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) housekeeping genes were included to allow assessment of total RNA levels. In particular, downregulation of CCR5 expression
could be critical in heterozygous CCR5wt/A32 donor in order to mimick CCR5 null cells from CCR5A32/A32 homozygous donor [45].
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HSC-based therapy for HIV disease: A role for Gp120 in amelioration of GvHD

Patients receiving allogeneic bone marrow transplantation
often suffer from GvHD, and for that reason HIV infection is
not considered an indication, unless a hematologic malignancy
warrants transplantation. Earlier reports on anti-CD4-mediated
tolerance and Treg activation took advantage of the HIV
gpl20 protein having been a high-affinity ligand for CD4 and
reported that gpl20-mediated activation of nTregs through
CD4 was sufficient to turn on the suppressive activity of
nTregs [46, 47] (Figure 3). CD4-mediated activation depends
on Lck and low levels of cAMP production and can be blocked
by Src family kinase and adenylyl cyclase inhibitors [47].

HIV
gp120-derived
biologicals

rHIU virus

G protoin? Mﬂ;’f PKA sk
& B ral g [ Lok

Functional analysis of the effects of gp120-mediated activation
of nTreg in vivo in a GvHD model demonstrated that the
nTreg activation by gpl20 through adenylyl cyclase could
abolish the rejection [48]. The data on gpl20 are important
in the context nTreg cell-mediated suppression in vivo as a
starting point for potential new therapies to ameliorate GvHD
following HSC-transplantation of the cells resistant to HIV-1.
To advance this field, it is, however, vital to implement novel
insights of the protection from GvHD (control of “allo-effect”)
e.g. by elevated levels of cAMP through binding of HIV-1
envelope protein gpl20 to human Tregs (Figure 3) [46, 47].
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Figure 3. A schematic representation of nTreg cell immunosuppression by cAMP following gp120 ligation of CD4 (adopted from
Tasken, K. 2009 [47]). Upon triggering of CD4 on Tregs by gp120 protein or possibly gp120-derived agonists, Lck becomes active and
turns on cAMP production by adenylyl cyclase possibly through interaction with a G protein [68]. cCAMP is transferred from Tregs to
Tcons through cell-to-cell contacts called gap junctions that allow diffusion of small molecules down the concentration gradient and into
Tcons [49]. Once inside effector cells, CAMP inhibits immune function through PKA-Csk inhibitory pathway that turns off T-cell activation
proximally under the T-cell Receptor (TCR) in parallel with induction of potent inhibitor of cAMP-mediated transcription ICER (inducible
CAMP early repressor) leading to transcriptional attenuation of IL-2 and numerous other NFAT-driven cytokines and chemokines [44,
54,71, 72]. This could ameliorate Graft Versus Host Disease (GvHD) and lead to reduced tissue rejection and/or autoimmunity [67, 73]

nTregs represent a unique T-cell lineage released from
thymus endowed with the ability to effectively suppress
immune responses. Therefore, approaches to modulate nTreg
cell-function in vivo could provide ways to enhance or reduce
immune responses and lead to novel therapies. It is known
that nTregs need to be activated to exert their suppressive
function on bystander Tcons. However, it has remained
elusive how activation of Tregs may occur effectively, as their
suppression is not restricted and their antigen specificity may
be different from the cells they suppress [48]. In terms of link
between Lck and the adenylyl cyclase leading to increased
CAMP levels in nTregs this connection could explain how CD4
ligation and subsequent Lck activation increased intracellular
cAMP concentration [39]. It is assumed that elevated levels of

cAMP inside nTregs may activate and directly suppress Tcons
in a contact dependent manner by nTreg cells forming gap
junctions with Tcons [49]. Indeed, recently published data from
the Taskén group further show that gap junctions opening may
be also controlled by cAMP and PKA phosphorylation of connexin
43 (Cx43) gap junctions as Cx43 interacts with ezrin, an A
kinase anchoring protein (AKAP), that targets PKA to Cx43 [50].

As both CD28 and CTLA-4 molecules are implicated in the
function of 10 nTreg cells [51-53] the ability of their natural
ligands B7-1 (CD80) and B7-2 (CD86) to influence the nTreg
suppressive capacity via induction of ICER was investigated
[44,54,55]. Collectively, these data indicate that B7 expressed
on Dendritic Cells (DCs) and Tcons is directly involved in
ICER/CREM (cAMP responsive element modulator) expression
during nTreg cell-mediated suppression [55] (Figure 4).
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Figure 4. Cyclic AMP underpins suppression by nTreg cells. Upon TCR activation (not shown), CTLA-4 is deployed to the surface
of nTreg cells, and a high-affinity CTLA-4/B7 interaction in synergy with intercellular gap junction formation (in yellow) leads
to cAMP formation [51-53,74] and subsequent cAMP influx followed by the immediate, early induction of ICER in TCR-activated
Foxp3neg Tcons [44]. Analogous effect could be achieved by direct activation of Adenylyl Cyclase (AC) by forskolin or inhibition
of Phosphodiesterases (PDEs) responsible for degradation of cAMP e.g. by Rolipram [55]. In response to cAMP-ICER is induced
(after 2-4 h of delay, necessary for ICER synthesis) in the Foxp3neg Tcons [44] and later ICER protein is enforced to the nucleus in
response to cCAMP where it attenuates IL-2 expression, induced by TCR activation [55]. TCR-activated Tcons promote CTLA-4 and B7
expression in cAMP-dependent fashion [74, 75] during delay in ICER expression (ICER is absent and/or cytosolic) [55]. This could lead
to ‘processive’ ICER-mediated transcriptional attenuation of IL-2 expression by CTLA-4/B7 interaction in ‘infectious’ manner in the next
neighboring activated Foxp3neg Tcons. When ICER is in the nucleus (whether this is a result of direct, intracellular Foxp3 expression
in nTregs, and/or cAMP influx in suppressed Tcons, or both), autonomous CTLA-4 signaling inhibits ERK and thus protects ICER from
ERK-mediated phosphorylation, subsequent ubiquitination, and nuclear de-localization [55]. In this model, nTreg cells modulate
activity of autoreactive Tcons and/or Dendritic Cells (DCs) through high-affinity CTLA-4/B7 and Class II-TCR interactions (not shown).

It is conceivable that B7 can trigger elevated levels of CAMP
responsible for ICER induction in synergy with cCAMP transferred by
nTregs via gap junctions [44]. As nTreg gap junctions are formed
by Cx43 [50], we anticipate that in synergy with intercellular

gap junction formation, cAMP influx leads to the immediate
early induction of ICER in TCR-activated Foxp3neg Tcons leading
to transcriptional attenuation of IL-2 expression instrumental for
contact-dependent nTreg-Tcon regulation.

cAMP and ICER: A model of nTreg cell-mediated suppression

Since the second messenger cAMP induces Inducible
cAMP Early Repressor (ICER) it was hypothesized that ICER as
a potent readily inducible transcriptional repressor plays an
important role in nTreg cell-mediated suppression (as predicted
by Rudensky [40]). ICER is generated by use of an alternative
downstream promoter in the gene encoding CREM [43]. Inter
alia, during nTreg-mediated suppression we have shown that
ICER preferentially inhibits the production of IL-2, an essential
growth factor for auto-aggressive Tcons [44].

Moreover, we have shown that the transcription factors ICER
and nuclear factor of activated T cell c1 (NFATc1) are decisively
involved in the suppression of Tcons by nTreg cells [55, 56].
Deficiency in these transcription factors led to a resistance
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of CD4+ T cells against nTreg cell-mediated suppression.
Based on these data, we have proposed a spatiotemporal
model of nTreg cell-mediated suppression of Tcons through
elevated levels of intracellular cAMP using either direct cell-to-
cell communications to transfer cAMP through gap junctions
or receptormediated hypoxia-adenosinergic signaling [55].
Both of these mechanisms lead to elevated intracellular levels
of cAMP in target Tcons, subsequent ICER expression, its
nuclear localization, and transcriptional attenuation of IL-2
synthesis [54, 55]. Importantly, dysregulation of hypoxia-
adenosinergic signaling during HIV-1 infection decreases
frequency of CD73+CD8+ T cells in HIV-infected patients, which
correlates with immune activation and T cell exhaustion [57].
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HIV infection deregulates the balance between nTregs and IL-2 Producing Tcons

HIV infection alters balance between nTregs and IL-2
producing Tcons, both of which are CD4+ T cells, by decreasing
the expression of the IL-2 receptor a (IL-2Ra) [58]. Indexation
11 of nTregs to the number of activated T cells represents a
homeostatic mechanism ensuring that T cell expansion remains
under control. However, immune activation observed in HIV-
l-infected patients suggests dysfunction of this mechanism.
Balance of nTregs versus IL-2-producing Tcons is disturbed in
viremic HIV-1 infected patients. In addition to the downregulation
of IL-2Ra (CD25) observed in viremic patients Foxp3+ cells
with lower expression of CD25 have an impaired suppressive
function and are less capable of maintaining Foxp3 expression
[59-61]. On the other side immune activation in HIV-1 infected
patients is probably a multifactorial phenomenon affected

by numerous viral and immunological factors. Namely, the
inability of Tcons to detect IL-2 because of defects of IL-2Ra
expression or IL-2 signaling is likely to result in uncontrolled
Tcon activation and autoimmune disease. Therefore, the HIV-
1 mediated IL-2Ra (CD25) downregulation in nTregs and the
functional impairment described in HIV-1 infected nTregs could
be crucial in the immune activation of viremic HIV-1 infected
subjects. Additionally, ART was unable to restore such nTreg
cell-associated disturbances because dysregulated balance
between nTregs and IL-2 producing Tcons was also found in
aviremic HIV-1 infected patients treated for at least two years
with ART [62]. Clearly, activated CD4+CCR5+ T cells predict
increased acquisition of SIV infection in rhesus macaques [63].

Kinetics and activation requirements of nTregs in GvHD

nTregs maintain tolerance by dominant suppression of self-
reactive Tcons in peripheral tissues. Nevertheless, the activation
requirements and mode of action of human nTreg cells display
significant variability in suppressive activity. nTregs display
significant variability in the suppressive activity as 54% of healthy
blood donors examined ex vivo had fully suppressive (activated)
nTreg cells, whereas in the remaining donors, anti-CD3/CD2/
CD28 stimulation was required for nTreg cell-suppressive activity
[64]. Furthermore, anti-CD3/CD2/CD28 stimulation followed by
fixation in paraformaldehyde left nTregs fully suppressive in
all donors. The fixation-resistant suppressive activity of nTregs
was obliterated by trypsin treatment, indicating that a cell

surface protein(s) could be directly involved. Fractionation of
activated versus resting nTregs identified that CD147 marks the
switch between resting (CD45RA+) and activated (CD45R0+)
subsets within the Foxp3+ T cell population [65]. Interestingly,
treatment of steroid-refractory acute GvHD with anti-CD147
mAb (ABX-CBL) showed significant improvement most likely by
differential effect on CD147+ T cells favoring activated nTregs
[66]. To assess activation requirements of contactdependent
immune suppression by human nTreg cells different protocols
e.g. with antil2 CD3/CD28 [55], CD28SA [55, 67, 68], or anti-
CD3/CD2/CD28 were employed [64] in order to ameliorate GvHD
underlying ability of these treatments to do both-expansion and
activation of nTreg cells.

Functional delineation of human CD4+ T cells expressing the Foxp3

CD4+CD25+Foxp3+ Tregs develop in the thymus and have
been termed ‘natural’ or ‘thymic’ Treg cells (nTregs) in contrast
to Treg cells that develop in peripheral lymphoid tissues,
which are often Foxp3- and have been termed ‘adaptive’ or
‘induced’ Treg cells (iTregs) [69]. CD4+Foxp3+ cells might
be also generated in peripheral lymphoid tissues from naive
CD4+Foxp3- progenitors. The cytokine Tumor Growth Factor B
(TGF-B) and the mode of antigen presentation represent two
major factors involved in the induction of Foxp3 expression in
the periphery. The heterogeneity of CD4+Foxp3+ T cells shows
the need for additional markers in order to distinguish between
functional nTreg and iTreg cells and Foxp3+ naive-like non-
Treg cells. CD4+Foxp3+ T cells in humans can be divided into
three subgroups; CD45RA+Foxp3lo naive Treg cells, CD45RA-
Foxp3hi effector Treg cells, and CD45RA-Foxp3lo T cells, where
the last population is cytokine-producing, activated Tcons that

do not confer suppressive function [64]. Activated Tregs
can also be identified by CD25+ or Foxp3+ in combination
with CD147+ [65]. One of the consequences of having Treg
cellspecific DNA demethylation in FOXP3 locus is enhanced
and ensured expression of Treg cell signature molecules by
increasing accessibility of enhancers by transcription factors.
For instance, FOXP3 CNS2 contains a transcriptional enhancer,
which is demethylated during acquisition of suppressive
function in iTregs since mice without this region are unable
to form these Treg cells [69]. In line with this cyclic AMP
responsive element binding (CREB) and Etsl, transcription
factors essential for iTreg cell function, bind to CNS2 of FOXP3
depending on methylation status [70]. Since ICER is dominant
negative regulator of CREB-mediated transcription [55] it is
conceivable that cAMP and ICER may have influence on stability
of iTreg phenotype at least in some of these populations.

Humanized Mice-a Xenogeneic GvHD Model Applicable for Human nTreg CCR5A32 Cell Analysis in vivo

To investigate the potential nTregCCR5A32-modulating
capacity of gpl20 in vivo a well-defined xenogeneic GvHD
model based on the transfer of human HSCs treated with
optimized dose of dmPGE2 or specific subsets of PBLs into
immunodeficient mice was described [33]. Intraperitoneal
injection of human HSCs or PBLs into newborn NOD-Scid mice
results in 13 development of a lethal GvHD leading to death after
30 to 90 days, depending on the number of transferred HSCs

or PBLs. GvHD is characterized by decelerated growth,
reduced body weight, reduced mobility, and ruffled fur with
a total mortality greater than 95% within two months. In this
model, GvHD onset is not affected by the limited number of
Treg precursors transferred within HSCs. However, co-transfer
of resting human nTregs in ratios between 4:1 and 10:1
(PBMCs:nTregs) prevented all signs of GvHD. HIV-1 envelope
glycoprotein gpl20 showed potent nTreg cell-activating
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capacityinvitroandthexenogeneicGvHDmodelprovedtobeuseful
for analyzing the suppressive function of gp120 activated human

Treg cells in vivo. Notably, a single administration of 5ug gp120
completely prevented all phenotypic signs of GvHD without
transfer of additional Tregs [68].

Conclusions

A major innovation is the use HSC transplantation of
the cells resistant to HIV-1 such as CCR5A32 cells, which
do not express CCR5 due to a deletion in the promoter. The
mutation confers resistance to R5-tropic HIV-1 in homozygous
individuals and could cure HIV-1 disease based on the outcome
of bone marrow engraftment in HIV-1 patients with leukemia
using a CCR5A32 homozygous donor. However, patients
receiving bone marrow allo transplantation often suffer from

To advance this field, it is, however, vital with (i) mapping of
donors in bone marrow registries to identify CCR5A32 donors
for world-wide matching to HIV+ leukemic recipients; (ii) to
advance strategies to understand immune dysfunction and
immune regulation of HIV-1 and ability to offer suppression of
GvHD via expansion and activation of suppressive Treg cell
function; and (iii) to explore function of CCR5A32 T cells and
the capability to manipulate CCR5 and other modifying HIV-1-

GvHD, and for that reason HIV-1 infection is not considered
an indication, unless leukemia warrants transplantation.

susceptibility genes in stem cells moving towards future auto-
transplantation of CCR5 negative hematopoietic stem cells.
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LEpyuwjwgynn wyuwpyh bwyywwnwyu £ T-pphoubpnud ptunyhuwyhu CCR5 ntgtwwnnph ntwiGghwih EpLYwnh W 1-hU inhwh UbUd-h
huntuwjhu Ywnpgwynpdwl ute Upw ntinh ncunwduwuhnpnipiniup UbUd-ywpwyh pniddwl hwdwp Unp tinGhubninghwywu hwppwyh
uintndUwl bwwwnwyny: Npn2hg nbpp tipynwd £ UbUY-h hwunbw Yuyntl wpntlwuintng gnnniuwghu peholtiph (USR), ophuwy’
CCR5 wnnUninnpnud ntwyighwyny CCR5A32 pohoubiph, thnfuwwwnywuwndwlp: LUwu Uninwghwlbp hupuwpnchu wnwgwuncd G
GUpnwwywu W wdtphlywl wynwniywghwih 4-15% JUnwin, huy hndnghgnwn Ypnnubpp Yuwyniunipyniu U atnp ptpnud CCR5-inpnwy
UhUdJ-1-h hwuntw: CCR5A32 hndnghgnun nnunputiph USP-Utph thnfuwywwnydwuwnnwdp UhUd-npwywt [Giyngny hhywunutphu
Jwpnn EUbwwuwnt| UhUd-h Jupwyh pniddwl («PEphUjwl wywghbUwn»): Uwlwju UbUd-1-h jibwdwygnipjwl huwpwynp 26nnwdp
nGwh CXCR-4-inpnw 2nwdtiphu CCR5A32/A32 nnunputinh USP-Utph thnfuwwwnywuwnnidhg hGwnn Ywpnn £ hwugbgut, yuwpwyh
Upyudwu («EublUjwl wwghbUwn»): Pwgh npwuhg, wingtu thnpuwwwnywuwnnud unwgwsd wwghbUuwnubpp hwéwh tnwnwwnd
GU «thnfuwywwnydwuwnu punntd inhpng» hhjwunnipjwdp (SCSQ): Uju juunhputiph nwddwl hwdwp wuhpwdtwn £ npnut| UbUY-h
hwuntw puywintuwyncentup npnann Unp gnpdnuutn® Yhpwnebing gtUndwjhu wuwihgh Jdtpnutpp: Ujnw Ynndhg hwpywynp £
gnpéwnytp wju ushuwuhquutipp, npnup npn2hg ntnp ntubu SCS< punbiwydwu gnpéncd, wjl £ aUp6p unynpwywl CD4+ T-poholbph
(Tcons) gnpénLutinLpynlup puwywl T-wngwynphg CD4+CD25+ pohoutinh (nTregs) uhgngny: Shyihy UUd-h (gUUd) thnfuwugnidp
nTregs-Ubphg Tcons-UGphU fupwunwd £ wnpwluuynphwghwih ntGwptunpph® ICER-h  $nLulyghwl’ hwlgbkgubiny Tcons-ukpnd
huwnbpGyhu 2-h (IL-2) uhupbgh puyddwl: Wuwhund, huntbwpwlwlwl wnwnnunnGpuunnegjwl dGhuwuhquutph hGnwgw
nuntbwuhpnip)niup pny| Enwihu hwulywuwy, pb hugwbu £ Ywntih dendwgut) nudtin hdntuwhb wwwnwupuwlp® thnpuwwnywuinh
dopdnudp, W pwpbjwytb) UbUd-h hwunbw Yuynu USRP-h Ubpwénwdp |Gyngnd hhywun UbUd-npuwywl wwghtUwnubph dnw:
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TEPANUSA FEMOMNMO3TUYECKNMU CTBOJIOBbIMU KJNIETKAMU NPU BUY-UHDPEKLLUN: POJIb
T-PETYJIATOPHbIX KJIETOK
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LYHUBEPCUTETCKNIA MEAULIMHCKIY LUEHTP YHUBEpCUTETa MEHN MorarHa IyTreHbepra, MHCTUTYT umMmyHoA0rum, Mainy, Fepmarns,
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Llenbio faHHoro ob3opa sBnseTCs U3yyveHue shdekTa aenneumn xeMoknHoBoro peuentopa CCR5 B T-kneTkax M ero poau B
UMMYHHOW perynauum Bupyca uMmyHogeduunta yenoseka 1-ro tuna (BUY-1) B Lensx cozgaHns HOBOW TEXHONOrMYeCKon NaaTdopMbl
onsa neveHuns BUY-undekunmn. Kputnyeckum MOMEHTOM SBASETCA UCMOJIb30BaHWE TPaHCMAaHTauUMM reMono3TUYeCKUX CTBOJOBbIX
knetok (IF'CK), pe3ncteHTHbIx K BUY, Hanpumep, CCR5A32 kneTok ¢ genneuuen B npomotope CCR5. Takme MyTaumm CMOHTaHHO
BO3HUKAIOT Y 4-15% eBponenckon nam aMepnkaHCKon Nonyasuum n npuaatoT ycTon4nsocTb K CCR5-TponHomy BMY-1 'y roMo3nroTHbIX
HocuTenen. TpaHcnnaHTauns FCK oT CCR5A32 romMo3WroTHbIX [LOHOPOB Morna Obl mpvBecTn K usnedveHuto BUY-1-uHdekuun
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y BNY-nonoXXunTenbHbIX NENKO3HbIX NMaLWeHTOB («bepnMHCKM nauneHT»). OQHaKo BO3MOXHbIA caBur Tponu3ma BMY-1 k CXCR-4
TPOMHbIM WTaMMaM nocsie TpaHcnnaHTauum FCK oT CCR5A32/A32 [OHOPOB MOXET MPUBECTU K peunaunBy BUpeMun («3CCeHCKU
nauuneHT»). Kpome TOro, naumeHTbl C TpaHCNIaHTaLmMen anoreHHoro KOCTHOro Mo3ra, 4acTo CTPaAalT 0T «peakumu TpaHcniaHTaT
NpoTUB x03anHa» (PTMX). Ons peLeHns 3Tux BONPOCOB HEOBXOLMM MOUCK HOBLIX (PaKTOPOB, ONPEeAEeNsIoLLMX BOCIPUMMYMBOCTb K
BWY, ncnonb3ys MeToLbl FEHOMHOr0O aHasin3a, a TakxXe 3KCNyaTMpoBaHNEe MeXaHW3MOB, MPAOLLMX PELLAIOLLYI0 PO/b B Yy4LLUEHWNN
PTNX: nonasneHune obbl4HbIX CD4 + T-kneTok (Tcons) C NMOMOLLbIO eCcTeCTBEHHbIX T-perynstopHeix CD4+CD25+ knetok (nTregs).
Mepepayva unknnyeckoro AM® (LAM®) oT nTregs fo Tcons CTUMyANpyeT YHKLMIO CUAbHOAEACTBYIOLLEr0 penpeccopa TPaHCKpunumm
- ICER, 4TO NpMBOAMT K NOAAB/EHMIO CUHTE3a UHTepeiknHa-2 (IL-2) B Tcons. Takum 06pa3om, fasbHelwee n3y4yeHme MexaHn3mMoB
VMMMYHONOTNYECKON ayTOTONEPaHTHOCTN 06ecneymT MOHWMaHWe O TOM, KaK MOXHO CMSArYUTb CWAbHBLIA UMMYHHbIA OTBET -
OTTOPXKEHWE TpaHCMiaHTaTa, U yny4ywutb npuxusneHne MCK, yctonymsbix K BUY, y BUY-nonoxxuTenbHbiX 60MbHBLIX NERKO30M.

KnioueBble cnoBa: xeMokuHoBbiv perentop CCRS, BUPYC MMMYHOZEGULNTAE YETOBEKA 1-r0 THIa, TPAHCIIIAHTALNT FEMOMOITUYECKNX
CTBOJIOBLIX  KNETOK, OO0/IE3Hb  «TPAHCIIIAHTAT [IPOTUB  XO3FUHA», E€CTECTBEHHbIE pPerynaTopHsie CD4+CD25+ T-kaetku
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TPEBOBAHUS K O®OPMJIEHUIO CTATEN

Ona nybavkaumm paboTbl B XKypHasie aBTop NpefoCcTaBAfeT PYKOMUCh CTaTbW, OTNeYaTaHHY0 Ha NPUHTEpe Ha OLHON CTOpOHe
6enon bymaru hopmaTta A4, WpndTel BCTaHAapTe toHukog (Sylfaen 12, Times New Roman 12, arial 10, Arial AMU 10), 4yepe3 nontopa
NHTepBana, nons no 20 MM cnesa, CBepXy U CHM3Y, 15 MM - cnpaBa. Bce cTpaHmubl f0SKHbI BbITb NPOHYMepoBaHbl. CTaTbs J0JKHA
CONPOBOXAATbCA pe3loMe Ha apMSAHCKOM, PYCCKOM W aHMAMACKOM f3blkaxX. Pykomucb npepocTaBaseTcs B ABYX 3K3eMMaspax,
obsA3aTenbHO € HocuTenem wuHgopmaumm (CD AWCK), CopepXKallM OKOHYaTesIbHbI 3MEeKTPOHHbLIA BapuaHT cTaTbu. Panny
npucBanBaeTCca 1Ms nepBoro asTopa. CTaTba LOJKHA b6blTb COBCTBEHHOPYYHO MOAMMCaHa BCEMU aBTOpaMu W COAepXaTb ajpec,
TenetoHbl, hakc 1 e-mail aBTopa, C KOTOPbIM peAakumsa byaeT NofLep)KMBaTb CBA3b MO MOBOAY AAHHON CTaTby

K cTaTbe 0KHO B6bITb NPUI0XKEHO OULMaIbHOE HanpaBieHne 0T YYpeXAeHNs, 3aBepeHHoe nevaTbio.

bubnuorpatmyeckme UCTOYHWKW [OMKHbI ObITb MPOHYMepoBaHbl B andaBUTHOM MOPSAKE W AaBaTbCA B TekCTe CTaTby B
KBaApaTHbIX CKobkax. CHavana yKasblBatoTCA apMAHOA3bIYHbIE MCTOYHUKM, @ 3aTEM Ha MHOCTPaHHbIX A3blkaX. [1pu CCblNKe Ha CTaTbio
13 XXypHana (raseTbl) yKa3blBaeTCA Ha3BaHWe CTaTbW, 3aTeM LaloTCA Ha3BaHWe XypHana, rod, ToM, HOMep CTPaHWLbI.

WnnocTpauun K pykonucu npegoctasnsioTcs B gopmaTe JPG, PNG, TIFF. ECnm 31eKTPOHHbIA BapuaHT pyKonucu He nmeeT
KayeCTBEeHHbIX MANOCTPaUMiA, HeobX0AMMO NPefoCTaBUTb B peAakumio ux opuruHanbl. HazsaHua n o6bscHeHUs feTanen LOJIKHbI
6bITb faHbl TOSIbKO B MOAMUCAX K MAMIOCTPALIMAM, @ He B CaMUX WTIOCTpauunsax. Ha obopoTe cneflyeT ykasaTb HOMEp WAOCTpaLmm,
hammanio aBTOpa M cAenaTb MOMETKM «Bepx» («HW3»). ONWUCb WAMOCTPaLMA U NMOAMWUCKA K HUM JalTCA Ha OTAE/IbHOM JNCTe C
yKa3aHneM nx nopsaKoBbIX HOMEPOB. B nognncsax k MnkpodoTorpadusam HeobxoLMMO yKa3blBaTb YBEIMYEHNE OKYyAspa U 06bekTuBa,
MeTOA OKpacky (Man nMnperHauum) cpe3oB. KonmyecTso rpaduyeckoro Matepuana fOKHO O6bITb MUHUMAIbHbBIM.

CoKpalleHns 1 CMMBOJIbI UCMOJIb3YIOTCA TOJIbKO CTaHAapTHble. He [JonyckaloTcs CoKpalleHWs B 3arjaBuu cTaTbul. B TekcTe
CTaTbW COKpaLLeHMs (3a WCKIOYEHWEeM eAuHUL, M3MepeHus) MoryT ObiTb MCMOAb30BaHbl TOALKO MOC/E YMOMWHAHWUA MOJHOMO
TEPMUHa.

3a NpaBWIbHOCTb MNPUBEAEHHbIX B CTaTbe AaHHbIX OTBETCTBEHHOCTb HECYT aBTOPbI.

Pykonucu, He NpuHATLIE K NeYaTy, aBTOpaM He BO3BpallaloTca. Pefakuma ocTaBnseT 3a cobon npaso ﬂy6J'II/IKOBaTb NPUHATbIE

K nevyaTn CTaTbl B TOM HOMEpPE XYypPHasia N B TaKoWM Noc/iefoBaTEeNbHOCTH, KOTOpble NMpencTaBndaeTcsa ONTUMaNbHOW ANS U3[aHWA, a
TaKXe MNMpaBo KOPPEKTNPOBaTb TEKCThI cTaTen.
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