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Pesrome

OnHoM M3 TPUYMH HECOCTOSITEILHOCTH MMMYHHOM cucTeMbl B 6opboe ¢ BUY
SBJIIETCSI M3MEHYMBOCTH BHUpYyCa, a TakKe WHAUBUAYaIbHbIE OCOOEHHOCTU
opranuzma Ilpu BUY-undeknuu HabOmomaeTcs aucOajaHc B BBIPAOOTKE
IUTOKAHOB, YTO MPUBOJAMT K HApyUIEHUI0O HMMYyHHOro otBeTa. (OOnanas
Pa3HOO0Opa3HBIMU CBOMCTBAMHU OIPEACIICHHbIE IUTOKUHBI MOTYT KaK 3alluIIaTh OT
BUY-undexnun, a npyrue crnocoOCTBOBAaTh pPAa3BUTHUI0 HWMMYHOJE(UIIUTHOTO
coctosiHus. B Toxe Bpemsi BUpYC UMMYyHOJe(PHUIIUTa MOXKET CHOCOOCTBOBATH
CUHTE3y M IPOAYKUUIO IUTOKWHOB. HccnenoBanue mpoBOAWINCH B
PecriyOnukanckom nentpe mo 6opbde co CIIMlom Pecnybnuku Y36ekuctan u
HNuctutyTe nMMmyHosoruu u reHomukn AH PY3. V Bcex 00cnenoBaHHBIX TUArHo3
OblT  TOATBEPXKIAEH KIMHWUYECKM U  Jabopatopuo wmeromom WMDA wu
uMMyHOOJOTHHTa. BUY-undunmupoBanHbie y4acTHUKU ObuiM B Bo3pacte 9-18
net. beun BeiAenens! 2 rpynmsl cpear BUY unduumposannsix gereit: 1 rpynmna —
9-14 ner u BrOpas rpymnmna 15-18 net. [IpoBeneno ucciemoBanue MUTOKUHOB 11.-4,
IL-18, TNF-o. u INF-y y BUU-undunupoBanusix aereid B Bozpacte 9—18 mer.
OOnHapyxeHo, 4To cpemaHee copaepskanue [L-18, TNF —a, IFN-y  OnuIO
noctoBepHo Beilie B rpymnne BUY-undunupoBanHbIX nered.  BbIsBIeHHBIM
nucOanaHc HUTOKMHOB COAEHCTBYET nmopaxeHuto Bupycom CD4+ kiieTok, mpuBoas
K IPOIPECCUPOBAHUI0O HMMYHOCYIIPECCMM M K IIOCIEAYIOLIEMY Pa3BUTHUIO
OMIMOPTYHUCTUUECKUX WH(peKIui. YcranoBiaeHo, 4ro y BUY-undunmpoBaHHbIX
neteit noctoBepHo nosswiienue conepxkanus [L-18, TNF-a, UIH®-y. O6napyxeno,
4TO B CTaplieil Bo3pacTHoi rpymme noBeimanuck [L-18, TNF-o, u camxkancs IFN-
v. TloBeimennsie ypoBHH IL-18, TNF-0 Moryr cBuaeTenbCTBOBaTh O aKTHBHOM
MMMYHHOM oTBeTe Ha BHY. DBo3HMKHOBEHME XPOHMYECKHUX BOCHAIUTEIbHBIX
IPOLIECCOB, 4YTO YKa3blBAET HA NPOrpecCHpOBaHUE 3a00J€BaHUS U Pa3BUTHUSA
COMYTCTBYIOIIUX 3a0oneBaHuil. l3MeHeHHe CHHTE3a ILMTOKWHOB, BBI3BIBACT
JTU3PEryIsiiud UMMYHHOTo oTBeTa Y BUU-uHpuuupoBaHHbIX JETEH, YTO B CBOIO
ouepeb MOYET NPHUBECTH K YCWICHHIO BUPYCHOU perunkanuu. [lossimenue 1L-4
IL-18, TNF-a ¢ moBwimenueM Bo3pacta jaered m cHmwkeHue IFN-y Ha (done
npoBoguMoii APT, moka3piBaeT HEOOXOAMMOCTh M3YYEHHUS BO3MOKHBIX NMPHYMH
JTAHHBIX U3MEHEHWI TEPCOHANBHO Y KaXI0TO peOeHKa M JaIbHEUIIeH KOPPEKINH
nedenus BUY-uHGUIIMPOBaHHBIX ETEH.

KawueBble caoBa: BUY-undexums, BUY-undumupoBanHeie netw,
uuTokuHbl- 1L-4, IL-18, TNF-a u INF-y, CD4-nmumdouuTsl, ”UMMYHOIE(PUIIHT.
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Abstract
One of the reasons for the failure of the immune system in the fight against
HIV is the variability of the virus, as well as the individual characteristics of the
body. With HIV infection, there is an imbalance in the production of cytokines,
which leads to a disruption of the immune response. Having a variety of properties,
certain cytokines can protect against HIV infection, while others contribute to the
development of an immunodeficiency state. At the same time, the
immunodeficiency virus can promote the synthesis and production of cytokines.
The study was conducted at the Republican AIDS Center of the Republic of
Uzbekistan and the Institute of Immunology and Genomics of the Academy of
Sciences of the Republic of Uzbekistan. In all those examined, the diagnosis was
confirmed clinically and laboratory by ELISA and immunoblotting. HIV-infected
participants were aged 9-18 years. Two groups were identified among HIV-infected
children: Group I — 9-14 years old and Group Il — 15-18 years old
A study of the cytokines IL-4, IL-18, TNF-a and INF-y was conducted in
HIV-infected children aged 9-18 years. The identified imbalance of cytokines
contributes to the damage of CD4+ cells by the virus, leading to the progression of
iImmunosuppression and the subsequent development of opportunistic infections. It
was found that in HIV-infected children there was a significant increase in the levels
of IL-18, TNF-a, and IFN-y. It was found that in the older age group IL-18 and
TNF-a increased and IFN-y decreased. Elevated levels of IL-18 and TNF-a may
indicate an active immune response to HIV. The occurrence of chronic inflammatory
processes indicates the progression of the disease and the development of
concomitant diseases. Changes in cytokine synthesis cause dysregulation of the
immune response in HIV-infected children, which in turn can lead to increased viral
replication. An increase in IL-4, IL-18, TNF-a with increasing age of children and a
decrease in IFN-y during ART shows the need to study the possible causes of these
changes individually for each child and further adjustment of treatment for HIV-
infected children.

Key words: HIV infection, HIV-infected children, cytokines - IL-4, IL-18,
TNF-a and INF-y, CD4 lymphocytes, immunodeficiency.
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1 BBenenue

HecmoTpsi Ha MHOTOYMCIEHHBIE HCCIEAOBAHUS, 3HAYUTEIBHBIE YCHIIUS,
npeAnpuHUMaeMble  yuyeHbIMH  Bcero wmupa BUHUY-undexuus coxpanser
JUAUPYIOLIUE MO3UIMU B CTPYKTYpE 3a001eBaeMOoCcTH  biarogaps ucnoyib30BaHUIO
AHTUPETPOBUPYCHOM TEpalUM 4YUCIO Jirojeu, kuBymmx ¢ BHUY, exeromHo
BO3pACTAET Onaronaps, CHUKEHUIO CMEpPTHOCTHU u YBEJIMYEHUIO
IPOJAOKUTEILHOCTH JKH3HH JIFOJIeH ¢ mosiokuTeabHbiM BUU-craTtycom [1]

OpnHOM W3 MPUYMH HECOCTOSATETLHOCTH MMMYHHOW CHCTEMBI B OOpHOE C
BUY sBnsercs n3MEHYMBOCTh BUPYCA, a TAKXKE MHAUBUAYATbLHBIE OCOOCHHOCTH
opranusma [4]. Ilpu BUY-undexknuu nHabmromaeTcs aucOasaHc B BBIPAOOTKE
IIUTOKAHOB, YTO TPHUBOJUT K HAPYIIEHWIO HWMMYyHHOro otBeta. OOmamas
pa3HOOOpa3HBIMKU CBOMCTBAMHU OMNPEICICHHbIEC [IATOKUHBI MOTYT KakK 3allldIlaTh OT
BUY-undeknuu, a apyrue crnocoOCTBOBATH Pa3BUTHI0O HMMYHOJEMUIIMTHOTO
cocTosgHus. B ToxXe Bpems BUPyC UMMYHOJAEPHUIIMTA MOXKET CIOCOOCTBOBATH
CUHTE3Yy U MPOAYKLIHIO HIUTOKUHOB.

Nutepdeponsl obecrieynBaeT KOOPAUHAIIUIO nponudeparuu,
nuddepeHupoBKY U akTUBAMK 3D PEKTOPHBIX KiIeTOK nMMyHHTeTa. UDH-y onun
U3 He3aMeHUMBIX pakTopoB auddepenimpoBku B-mumdonnTo. B 3aBucumoctu
OT KJIMHUYeCKHX TposiBiieHnid BUY wuHpexkuuu mnpocinexuBaloTcs paziuyHbie
nedexkTel B cuctemMe HHTEpPepoHOB [6] M3BectHo, uto IL-18 ycunuBaet
npoaykuuo MOH-y n aktuBupyet NK-ki1eTku, 4T0 BaXKHO AJ1s1 KOHTPOJISI BUPYCHOU
uHpekuuu. [loBeiennsie ypoBau IL-18 mMoryT ObITh cBsA3aHBI ¢ 00Jiee BBHICOKOM
BUPYCHOM Harpy3koi u mporpeccupoBanunem BUY [3,4]. [Ipu BUY-undexuun
ypoBeHb MUDH-y mMoxeT ObITh MOBBIINICH B OTBET Ha XPOHUYECKOE BOCIAJICHHE,
OJTHAKO 3TO TAK)KE MOXKET MPUBECTH K UMMYHHOMY NHUCOAIaHCy W TOBPEKICHUIO
TkaHeu. HMccunenyrorcs BO3MOXHOCTH ucnonb3oBanus HWOH-y B  kadectBe
aAbIOBAHTHOM TEpAaNUM Ui YIYYIIEHUS HIMMYHHOTO OTBETa y manueHToB ¢ BIY,
0COOEHHO y T€X, KTO HE OTBEYAET HAa aHTUPETPOBUPYCHYIO Tepanuro [18].

N3BecTHO, uTo BUY-1 MoxeT nnayuupoBath npoaykunto TNF-a, koTopbiii
B CBOIO O4€pe/Ib CIOCOOCTBYET perIMKaluy JlaTeHTHOTO BUpyca. Kpome toro, TNF-
0, YCWJIMBAET CUHTE3 U MPOIYKIIMIO MPOBOCHIAIUTENbHBIX IIuTOKMHOB NJI-1, NJI-6,
ycunuBas skcnpeccuto renoma BUY-1. MccnenoBanus MOKa3bIBalOT, YTO BBICOKHE
ypoBHU TNF-a mMoryt ObITh cBsizaHbl ¢ mporpeccupoBanueM BUY-undekunu u
CHIWKEHUEM (YHKIIMM HWMMYHHOW CHCTEMBI. DTO MOXXET MPUBECTH K Ooliee
BBICOKOMY PHCKY Da3BHTHS OINIMOPTYHUCTUYECKUX WHOEKIUH U JAPYyTHUx
3a0oneBanuii. HekoTopble HccleIOBaHUS  PacCMAaTPUBAIOT  BO3MOKHOCTH
UCIOJb30BaHus aHTaroHUcToB TNF-a 117151 yMEHbIIIEHUSI BOCTIATICHUS U YITyUIIICHUS
MMMYHHOT0 0TBeTa y nmarueHToB ¢ BUY. OnHako pe3yabTarhl HOKa HEOJTHO3HAYHBI,
1 HeOOXOMMBI JIOMOJHUTENbHBIE HcciienoBanus [19].

Heas Hamero uccaea0BaHUs U3YYUTh OCOOEHHOCTH U3MEHEHHSI IIATOKUHOB
y BUYU-unduimpoBaHHbIX JCTEH.

2 MaTtepuaJjbl U MeTO/IbI

s aTOro mccnemoBaHusl ObUIO ClydailHBIM oOpa3oM BbelOpano 65 BUU-

uHpunrpoBaHHbix Aetedl. HccnemoBanue mnpoBoawinch B PecnyOnnkaHCKoM
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neutpe 1o 6opede co CIIN[dom PecnyOomuku VY36ekucran u HHctutyre
uMMyHoJioTuM ¥ TeHoMuku AH PVY3, r. TamkeHT. YV Bcex 00cCiieI0BaHHBIX JUArHO3
OblT  TMOATBEPXKIEH KIMHUYECKM U  JabopatopHo MerogoM MDA wu
uMMyHOOJ0THHTa. BUY-undunupoBanasie (n=65) y4acTHUKH ObUIM B BO3PACTe
9-18 net. Y Bcex o0ceI0BaHHBIX WJIM POJIUTENICH OBLIO MOJIYyYEHO JT0OPOBOJIBHO
COTIJIaCHE Ha y4acTHE B JAHHOM HCCIIEIOBHUM. BbUIM BBIAEIEHBI 2 TPYIIbI CPEaU
BUY undummposanusix aereil: I rpynma — 9-14 net u Bropas rpynna 15-18 ner.
[Tokazaremu 1utokmuoB- IL-4, IL-18, TNF-o u INF-y ompenensiuce meTomom
ummyHodepmenTHoro aHanmusa («Bektop bect», Poccuiickas ®enepanus). Bcee
NAlMEHThl IPUHUMAIIM aHTUPETPOBUPYCHYIO Tepanuto (APBT).

JInsi  CTaTUCTHYECKOTO aHajiu3a JaHHBIX HMCIOJIb30BaJICAd CTATUCTHUYECKUN
nakeT MS Excel Bepcuu 2010. 3naunmbie ypoBHU cuutanuch npu P <0,05.
3 Pe3yabTaThl M 00CYKIEeHUE

AHanM3 coAep)KaHWS UMTOKMHOB B  CBIBOPOTKE KpoBu y BHY-
WH(PUIMPOBAHHBIX JIETEH MOKa3aj, 4To cpenHee coaepkanue 1L-4 B KOHTpOJbHOU
rpynmne NpakTUYeCKu 3710poBbIX M B rpynne BUY-unpuuupoBaHHBIX OOIBHBIX
cocraBuwio 1,16£0,29 nr/mn u 1,69+0,18 nr/min coorBercTBeHHO (p=0,127).
coaepxxanue IL-4 Heckonbko Boilie y BUY-uHpuIMpoBaHHBIX JeTel, B CpaBHEHUE
C MPAKTUYECKU 3AO0POBBIMHU, HO CTATHUCTHUYECKA 3HAYUMBIX PA3IUYUN MEXIY
rpymnmnaMu He 00HapykeHo. [L.-4 cnocoOCTByeT UMMYHOJIOTHYECKOMY OTKJIOHEHUIO
mupdepenmmpoBkrn CD4+ T-numpornmroB B cropony Th-2, axtuBammm B-
KJIETOYHOTO 3BeHa UMMyHHTeTa [ 1, 7]. UHrubupys skcnpeccuio KOpeuenTopoB AJis
BUY na nmoepxuoctu T - nuM@ounToB, MOXET ycunauBaTh peruinkanuio BUY B
MOPaXEHHBIX KIETKAaX U BTOXE BPEMsI CHUKAET BO3MOKHOCTh BHEJIPEHUS BHUpYCA.
VBenmuuenue ypoBHs IL-4 Moxer cnocoOCTBOBAaTh M3MEHEHHMIO CTEIEHH
nporpeccupoBanusi 3a0osieBaHus. BbisBieHO, 4TO B pe3ynbrare MHAYyKIuu 1L-4
W3MEHSETCS] MUTPAlMOHHAs AKTUBHOCTD JIEMKOLIUTOB, KOTOPAsi HapacTaeT [0 Mepe
nporpeccupoBanus 3adoseBanus [7].

Oo6napyxeHo, uto cpeanee cojaepxanue IL-18 Obulo TOCTOBEpHO BbILIE B
rpynine BUY-undunmpoBaHHbIX 1€TeH, TaK B KOHTPOJBHOM Ipymme MpakKTHYECKU
3I0POBBIX €ro cojepkaHue coctaBuiio 165,25+£23,72 nr/miu, a B rpynne BUU-
uHupoBaHHbIX - 294,05+22,17 nr/mi (p=0,0001). IL-18 yuactByeT B peryssiiuu
BOCTIAJIMTENIBHBIX TPOIIECCOB, KOTOPHIE MOTYT OBITh KakK IOJIC3HBIMH, TaK U
Bpeausivu  nipu BUY-unbexnmm. M3BectHo, uyto IL-18  sBussch
MPOBOCHATUTEIBHBIM [IUTOKMHOM, OH IIMPOKO 3KCOPECCUPYETCS BO MHOIHMX
KJIETKaX W/WIU TKaHAX MIJICKONUTAIONINX, BKJIOYAsi TEYCHb, JKUPOBYIO TKaHb,
CKEJICTHBIE MBIIIIbI, MOKETYTOYHYIO KEJe3y, FOJIOBHOM MO3T U SHAOTENIHH U
Han0oJIee N3BECTEH CBOCH POJIbIO B BOCTIAJIMTEIBHBIX Mporieccax. [5].

IL-18 CIBUTAET Oaauc LIATO
KHHOB B MOJIb3Y KJIETOYHOT'O UMMYHUTETA, CTUMYJIUPYS
MPOAYKIIUIO IFNy, TNFao, GMCSF, IL2 u HEKOTOPBIX
PYTHX; CTUMYJIUPYET IPOTYKIHUIO MOJIEKYJT aare3uw, y4a
CTBYIOUIUX B MEXaHU3MaxX  KJIETOYHOW  MUTIpaluu,  4YTO  HMEET

3HAUCHHUEC KaK IIpH (I)OpMI/IpOBaHI/II/I HMMYHHOI'O OTBCTA,TaAK W B IIaTOI'CHC3C
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HEKOTOphIX 3a0oneBanuii  [8]. 3bikoB M.B. ¢ coaBT. 0OHapyXHJI, 4TO BBICOKHE
koHueHTpauu NJI-18 cHUKal0T COKpATUTENBHYIO CIIOCOOHOCTh MUOKap/ia JIEBOTO
xenynouka [2]. OOnapyxenue IL-18 B mMoue, oTpaxaeT BBICOKYHO aKTUBHOCTH
Hepporuueckoro cunapoma HC u  MoxeT OBITh HCHOJIB30BAHO  JJIA
MIPOTHO3UPOBAHUS TEPANIEBTUYECKOTO OTBETA HA TIIFOKOKOPTUKOCTEPOUIHI [3].

Cratuctuyecku JgoctoBepHoe noBwiieHue [L-18 B rpynne BHUY-
UHOUIUPOBAHHBIX JeTel moka3biBaeT, uTo mnoBblieHne I[L-18 He sBnsercs
CIIy4allHBIM ¥ MOTYT OBITh WCIIOJIb30BAHBI JJIs 00JIEe YCHUIICHHOTO 00CIIeOBaHUS
JAHHBIX J€Ted M MPOTHO3UPOBAHUS BO3HMKHOBEHUSI M3MEHEHUN CO CTOPOHBI
JIPYTUX CUCTEM OpraHu3Ma U MPeA0TBPAIICHUS BO3MOXKHBIX OCJIOKHEHHUIA.

AHnanmu3 pe3ynbTaToB uccienoBanusi [FN-y oOHapyxwui, 94To coaepKaHue
IFN-y B KOHTpOJIBHOM TpyMIe MpakTHUYeCKH 310poBbiX 1 BUY-unpuIImpoBaHHBIX
JieTeld OCHOBHOM rpyrine 00JbHBIX cocTaBmio 12,07+3,23 nr/mi u 56,26+4,41 nr/mn
coorBercTBeHHO (p=0,0001).  M3BecTtHO, 4YTO CHM)KEHHE CTHUMYJIUPOBAHHOMU
npoaykuuu Thl- mumdonuramu IFN-y acconuupyeTcs ¢ MOBBIIIEHHEM 3KCIIPECCUU
BUY. YcraHoBiieHO, YTO Ha pa3HBIX CTaAMUSIX 3a00JI€BaHUS MPOUCXOIUT U3MEHEHUE
ypoBHsi 1nutokuHa W®OH-y, oTpaxaromero (yHKIIMOHAILHYIO aKTUBHOCTH T-
XennepoB | Tuma W SABISAIOMIETOCS PETYISTOPOM HMMMYHHOIO BOCHAJIEHUS,
ocHOBHBIM akTuBatopoM HK-kierok u makpodaros [13,19, 18]. BrisBieHo, 4To Ha
HavyanpHOM M OeccumnToMHOM cTanuu BUY-unbexunn cpeaHsss KOHLEHTpaLUs
IFN-y Oblma Hambonee BBICOKOW M MeEHsJIach IO MeEpe IPOrpecCUpOBaHUs
3a0osieBaHusl. MHUHUMaIbHOE COJEP)KaHHE OTMEUYEHO B 3aBEPIIAOIIYIO CTaIUIO
BUY-uadexmun u CIIUJ] (3B-4) [15]. UccnenoBanne TNF-o BBISIBHIIO, YTO
cpeanee coxepkanne TNF-o B KOHTPOJBHOW TpYIIIE IMPAKTUYECKH 3I0POBBIX
cocrapuno 10,00+1,11 nr/mn, a B rpynne BUY -—-wunpummpoBaHHbIXx aere
19,36+0,93 nr/mn (p=0,0001). Hanbonee onHo3HAYHO C OBICTPOM Mporpeccuei
3a00JIeBaHUs aCCOLIMMPOBAH BBICOKUM ypoBeHb HUpKyupyromero TNF-o [14].

Hamm uccnenoBanus nokasanu, 4to ypoBeHb TNF-0 B OCHOBHO# rpy1ine B 2
pasa BblllIe, YEM B KOHTPOJIbHOM Ipynne. ITO MOKET yKa3blBaTh HA aKTUBU3ALUIO
BOCHAJIMUTENbHBIX TPOLECCOB WU JPYrue MaTOPU3UOIOTHYECKHE HU3MEHEHUs Y
obcnenoBanHbiX BUY-nHbUIIMPOBaHHBIX AeTel

JIist BBISICHEHUS OCOOEHHOCTEM HM3MEHEHMsSI H3YyUYEHHbBIX IIMTOKMHOB B
3aBHCHUMOCTH OT BO3pacTa ObLI MPOBEACH aHajiu3 pe3yJbTaTOB B pPa3HbIX
BO3PACTHBIX Ipymmax AeTeil. bpuio BeIsBIEHO, yTO B | rpynne muagmmx gerei (9-
14 ner) cpennee 3uadenue IL -4 cocraBmio 1,603+0,616 nr/mu. B 2 rpynme
crapmmx aerei 15-18 met) cpennee 3nauenue IL-4 cocraBmio 1,717+0,22 nr/mu.
Cpennue 3HaUCHUS B 00€HX TpyIIax OJMM3KH APYT K APYTY, OJHAKO ypoBeHb IL -4
HEMHOTO BbIlIe B crapiuiei rpymme (ot 15 go 18 ner). Pasnuna mexay cpeaHumu
3HAYEHUSMH B JABYX IpyMIax He SBISETCS CTaTUCTUUECKU 3HaYnMoit (p=0,8622).

Pesynbprarsl uccnenoBanus IL-18 BeigBuiM, yTo B 1 rpynne aereit cpeaHee
3Havenue L -18 cocraBumno 265,23+73,486 nr/mi. B rpynmne nereit ot 15 no 18 ner
cpeanee 3Hauenue IL-18 coctaBumo 311,552+27,509 nr/miu. Ho, pasHuiia Mmexmy
CPEAHUMHU 3HAYEHUSIMU B JIBYX IpyNnax HE SBISIETCA CTATHCTUYECKH 3HAYMMOU
(p=0,5571). WccnenoBanus mnoka3eiBaloT, 4to IL-18 MoOkeT oka3bIBaTh Kak
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MOJIOKUTENBbHOE, TaK U OTpUIlaTeNIbHOE BiusiHUEe Ha TeuyeHue BUY-undekuun y
nereil. IloBwiieHHbIE ypoBHM IL-18 MOTryT CBUAETEIHCTBOBATH O AKTHBHOM
BUPYCHOW MH(EKUMU U BOcHaleHuu. HekoTopble uccienoBaHus Mpearnoiararor,
yto IL-18 mMoxkeT cnocoOGcTBOBaTh perumkanun BUY B ompeneneHHbIX KiIeTKax,
Takux Kak makpodaru [11].

B rpynne pereit or 9 no 14 ner cpennee 3nauenue MH®-y cocrtaBuio
68,575+10,641 nr/min. B rpynne aeteit ot 15 no 18 ner cpennee 3nauenne MHO-y
coctaBuno 52,291+£5,047 nr/mn. Cpenuuit ypoBenb MH®-y Bhime B muamiei
IPyIIe MO CPaBHEHUIO CO cTapmend rpynmnod. PasHuma wmexay cpenHumu
3HAYCHUSIMU B JABYX IpylIax He SBISETCS cTatucThuecku 3Haummoit (p=0,1717).
HccenenoBanns mokassIBalOT, 4TO ypoBeHb IFN-y mMeer BakHOE 3HA4YeHUE I
koHTpoJis BUU-undexnnn y nereit. Ypoens [FN-y koppenupyeT ¢ akTHBHOCTBIO
BUPYCa U COCTOSTHUEM MMMYHHOM cucTeMbl. [loBbiieHHbIE YpoBHU [FN-y Moryt
CBU/JIETEIHCTBOBATH O MOMBITKAX OPraHU3Ma KOHTPOJIUPOBATh MH(DeKut0. Y neren
¢ BUY Boeicokuit ypoenb IFN-y accomuupyercss ¢ MeHbIIEH YacTOTOU
ONMOPTYHUCTUYECKUX HH(EKIMNA, YTO yKa3bIBaeT Ha €ro 3alluTHYI pojb [18].
[lony4yeHHbIE pe3yJbTAThI MOKA3bIBAKOT, YTO C MOBBIIICHHUEM BO3PACTa CHUKAETCS
ypoBeHb [FN-y, uTo cnocoOCTBYyeT 0ciabaeHNI0 KOHTPOJIS Hal UH(EKITuEeH.

B rpynne npereii ot 9 no 14 ner cpennee 3Hauenue TNF -a coctaBumio
11,26£1,4 nr/mn. B rpynne npereit ot 15 no 18 ner cpennee 3nHauenue TNF -o
coctaBuiio 20,183+0,99 nr/mn. Cpenuuit ypoBeHb TNF -0 3HauuTeIHHO BBILIE B
cTapuieit rpymre mo cpaBHeHHio ¢ Miaamei rpymmoi (p=0,000002). Hexotopsie
VCCIICOBAHNs TIOKa3bIBAIOT, 4YTO BbICOKME ypoBHM TNF-0 koppemmpyror c
MOBBIIICHHOW BUPYCHOW HArpy3kod u 0Oojiee TKEIbIM TeUEHUEM HH(EKIUU Y
neteit. [loBbimennsie ypoBHH TNF-0 MOTYT OBITH CBSI3aHBI C YBEIMUEHUEM YaCTOTHI
ONMOPTYHUCTHUYECKUX HH(MEKIUH, TaKMX KaK IMHEBMOIIMCTHAs IHEBMOHHUS U
TyOepkyne3. Y gaereit ¢ mnporpeccupyronieii BHY-undekmnueit nabmomaeTcs
nucOananc B npoaykuuud TNF-o, 4To MOXeT CrnocoOCTBOBaTh HWMMYHHOM
HEJOCTATOYHOCTH W BOCHPUMMYUBOCTA K HHOpexkuusm [17]. JlocToBepHOE
noBbiieHre ypoBus ®HO-o B Gosiee cTapiieil BO3pacTHOM IpyIiie yKa3blBaeT Ha
MOBBIIIEHUE BOCHAIMTENbHBIX MpolieccoB B oprannzmMe BUY-unpuumpBoaHHBIX
nerei, HecMoTpsi Ha mpoBoaumyro APBT Tepanuio, u HeoOXoaumocTh Oosee
MIPUCTANBHOIO M3YYECHUSI BO3MOXKHBIX NPUYUH JTAHHBIX U3MEHEHUN U NEPECMOTpPa
neuenuss BUU-undunupoBannoro pedeHka.

4 BpIBOBI

BrisiBneHHbl 1ucOananc IUTOKMHOB COIEUCTBYET MOpakeHHio Bupycom CD4+
KJIETOK, NPUBOJAS K MPOTPECCUPOBAHUIO MMMYHOCYNPECCUU M K MOCIEIYIOIIEMY
Pa3BUTHIO ONMOPTYHUCTHYECKUX WHGEKnuil. YcraHoBieHo, uro y BUHU-
WHPUIMPOBAHHBIX JEeTel JTOCTOBEepHO TMoBbIIeHUe conaepkanus I1L-18, TNF-a,
NH®-y. OOHapyxeHO, 4TO B cTapliel BO3pacTHOW Tpymie noBbimaiuchk 1L-18,
TNF-a, u camwxancs IFN-y. Iloeimennsie ypoBHu 1L-18, TNF-a Moryr
CBUJETEIICTBOBATh O aKTUBHOM MMMYHHOM orBeTe Ha BUWY. Bo3HukHOBeHue
XPOHUYECKUX BOCHAIUTEIBHBIX MPOLECCOB, UTO YKa3bIBAET HA MPOrPECCUPOBAHUE
3a00J€BaHUsl W PAa3BUTUSA COMYTCTBYIOIIUX 3a0osieBaHuil. M3mMeHeHue cuHTE3a
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LIUTOKUHOB, CMCEK MMMYHHON CHCTEMBI, BBI3BIBAET IOU3PETYJSIUUA HUMMYHHOTO
otBeTta y BUU-uHbUIIMPOBaHHBIX JIeTEl, YTO B CBOIO OUEpPEb MOKET MPUBECTU K
ycuieHuo BupycHou pertukanuu. [loseimenue IL-4 IL-18, TNF-a ¢ moBbiieHuem
Bo3pacta jgereid u cHwkeHue IFN-y Ha done mpoomumoit APT, mokasbiBaer
HEO0OXOAMMOCTh U3Y4YE€HHS] BO3MOKHBIX IPUYUH JAHHBIX U3MEHEHUH MMEePCOHAIBHO
y Kaxjaoro pebeHka U aajbHelen koppekiuu jgedenus BUY-undunmpoBaHHbIX
NETEH.



JACBAJIAHC IMTOKAHOB Y BUU-UH®UIIUPOBAHHBIX JIETEN
CYTOKINE IMBALANCE IN HIV-INFECTED CHILDREN 10.46235/1028-7221-17069-Cl|I

Russian Journal of Immunology (Russia) ISSN 1028-7221 (Print)
ISSN 2782-7291 (Online)



E 10.46235/1028-7221-17069-Cl|
TUTYJIbHBIN JIMCT_METAJIAHHBIE

baok 1. Uudopmanusi 00 aBTOpe 0TBETCTBEHHOM 32 MEPEMUCKY

YpynoBa luaGap MaxmyaoBHa, K.M.H., 3aBelymomas JiabopaTopuu
SIUJIEMHUOJIOTUHA u MH(EKIIMOHHBIX 3a00JIeBaHUM Pecnybnukanckoro
CIICOUAIIM3UPOBAHHOTO HAaYIHO-IIPAKTUICCKOI'O MECAUIHUHCKOT'O HECHTpa
AMUIEMUOJIOTUH, MUKPOOHOJIOTUH, MH(EKIIMOHHBIX U Tapa3UTapHBIX 3a00JI€BaHUH,
100133, Y36ekucran, TamkenT, ymn.3akosar, 2

T. 90 9253802

E-mail: d.urunova@yandex.com

Urunova Dilbar Makhmudovna, Candidate of Medical Sciences, Head of the
Laboratory of Epidemiology and Infectious Diseases of the Republican Specialized
Scientific and Practical Medical Center for Epidemiology, Microbiology, Infectious
and Parasitic Diseases

100133, Uzbekistan, Tashkent, Zakovat St., 2

baok 2. Undopmanusi 06 aBTopax

AxmemxanoBa 3yabpus HcecManioBHA JOKTOP MEIUMIMHCKUX HAyK, B.H.C
nabopaTopuu (HU3NOJIOTUA UMMYHUTETA

NHCTUTYT IMMYHOJIOTUH U TEHOMHKH YesioBeka AH PVY3,

100060, Y36ekucran, r. Tamxkent, yn f. ['ynsmosa 74

Akhmedjanova Zulfiya Ismailovna

Doctor of Medical Sciences, Leading Researcher, Laboratory of Immunoregulation
ID: C20140901160953

mail: doc.zulfiya@gmail.com

Institute of Immunology and Human Genomics of the Academy of Sciences of the
Republic of Uzbekistan

100060, Uzbekistan, Tashkent, YA Gulamova 74

KapumoB  [onuépAsmmep yram  AccucteHT  Kadeapbl  IpeIMETOB
TepaneBTuyeckoro  HampaBieHuss  #1,  TamkenTckuii  ['ocyaapCTBEHHbIM
Cromaronornueckuii UTHCTUTYT

yin. Mumnuii bor, 264, Tamxkent, 111221, Y36ekucran

V36ekucran, Tamkent, yn. Maxtymkynu, 103,

Karimov Doniyor Alisher o'gli

Assistant of the first department of therapeutic subjects, Tashkent State Dental
Institute

E-mail: d.karimov@centralasian.uz

Central Asian University: 264, Milliy bog St, Tashkent, 111221, Uzbekistan
Tashkent State Dental Institute: 103, Mahtumkuli St, Tashkent, Uzbekistan


mailto:d.urunova@yandex.com

10.46235/1028-7221-17069-Cl|
Baok 3. MeraganHbie CTATHH
JANCBAJIAHC HUTOKHMHOB Y BUY-UHOUTLIMPOBAHHBIX I[ETEPI
CYTOKINE IMBALANCE IN HIV-INFECTED CHILDREN

CokpaleHHOe HA3BaHUE CTATHH 1JIS1 BEPXHEro KOJOHTHUTYJIA:
Hucbananc uutokuHoB y BUU-uHpuuupoBaHHbIX AeTEH.
Cytokine imbalance in HIV-infected children.

KaroueBbie cioBa: BUY-uadexuus, BUU-undpunmpoBanHbie AeTH, TUTOKUHBI-
IL-4, IL-18, TNF-a u INF-y, CD4-mumdouutsl, ”MMYyHO1e(DUITHT.

Key words: HIV infection, HIV-infected children, cytokines - IL-4, IL-18, TNF-a
and INF-y, CD4 lymphocytes, immunodeficiency.

Kpartkue coobiieHusl.
KonnuecTBo cTpaHuil TEKCTa — 9,
KommnuectBo Tadmu — 0,

KommuecTtBo pucynkos — 0.
16.09.2024



10.46235/1028-7221-17069-Cl|I

CIIMCOK JIMTEPATYPbI

Mopsin
KOBBIii | ABTOpPbI, HA3BaHUeE
HOMEDP nyﬁ.ﬂmcaunn N UCTOYHMUKAQ,
CCHLJIK | I/Ie OHA OMY0JIMKOBAaHA, ®UO, HazBaHUe MYOJIUKAIUMA U Houubit uaTepHeT-agpec (URL)
| BBIXO/JHLIC TAHHbIC HCTOYHHMKA HA aHIJIHHCKOM lII/ITl/IpyeMOﬁ craThbu Hian ee doi.
1 I'mobansHbi goknan: mokian | Global report: UNAIDS report on the http://www.unaids.org/en/media/unaids
IOHPUC o rno6amsHoii | global AIDS epidemic [Electronic /
AMUAECMUU resource] / United Nations Organization on
CIIN a[DneKTpoHHbIIH HIV/AIDS (UNAIDS).—2012.—RL.:
pecypc] /  Opranumsanus | http://www.unaids.org/en/media/unaids/
Oo0bvenunennblx Hammii 1o | contentassets/documents/epidemiology/201
BUY/CIIMTy(FOHRMJIC). | 2/gr2012/20121120 UNAIDS_Global_Re
—2012.—RL.: port_2012_ with_annexes_en.pdf
2 3eikoB M.B. , Kamrranan Zykov M.V. , Kashtalap V.V., Bykova I.S., | https://doi.org/10.15829/1560-4071-

B.B., beixoBa U. C.,,
Xpsukosa O. H., Kanaesa
B.B., a¢gpanckas K. C. ,
Kapernukosa B. H.,
bap6apam O. JI.1
Kimanueckoe n
MPOTHOCTUYECKOE 3HAYCHHE
CBIBOPOTOYHOTO
MHTEpJIeHKuHa-18 y
00JIbHBIX UH(DAPKTOM

Khryachkova O.N., Kalaeva V.V.,
Shafranskaya K.S., Karetnikova V.N.,
Barbarash O.L.1 Clinical and prognostic
significance of serum interleukin -18 in
patients with myocardial infarction with st
segment elevation. Russian Journal of
Cardiology No. 11 (127) | 2015, p. 70-74

2015-11-70-74




10.46235/1028-7221-17069-Cl|I

MHOKapJa ¢ MOJbEMOM
cermeHTa st. Poccuiickuit

KapAUOJIOTUYECKHH KypHaI
No 11 (127)] 2015, c. 70-74

JIetamua A.A., nua B.B.,
Manunosckas B.B.,
Pyxwunxkas E.A.,
[MITamoBanoBa TI.,
I'yceBa T.C. , [lapmmna
O.B., bosmxkan M.b., FOnun
M.IO. , Knuanueckas
Hedpomorus, 2011, ¢.31-35

Lyndin A.A., DIlin V.V., Malinovskaya
V.V., Ruzhitskaya E.A., Shapovalova
T.G., Guseva T.S. , Parshina O.V.,
Boyadzhan M.B., Yudin M.Yu. , Clinical
Nephrology, 2011, pp. 31-35

https://nephrologyjournal.ru/ru/archive/
edition/7045

IToxposckuii, B. 1. BUU-
undexums u CIIMJ / B. .
[ToxpoBckui. -M.:

N3 parenbckas rpynna
"TOOTAP-Menua", 2010. —
192 c.

Pokrovsky, V. I. HIV infection and AIDS /
V. |. Pokrovsky. -M.: Publishing group
"GEOTAR-Media", 2010. - 192 p.

Pammnosa M.A., JlapeHckas
M.A., Komnecumkoa JL.I.
POJIb HEKOTOPBIX
HUTOKMHOB (UJI-1, WUJI-
6, NJI-18, NJI-22, DHO-A) B
I'EHE3E OXWPEHUA //
CoBpemeHHbIe  TIPOOJIEMBbI
HAayKlu MW 00pa3oBaHuUs. -—

2022. — Ne 6-2.

Rashidova M.A., Darenskaya M.A.,
Kolesnikova L.I. ROLE OF SOME
CYTOKINES (IL-1, IL-6, IL-18, IL-22,
TNF-A) IN THE GENESIS OF OBESITY
/l Modern problems of science and
education. — 2022. — No. 6-2.

DOI 10.17513/spno.32339



https://www.doi.org/10.17513/spno.32339

10.46235/1028-7221-17069-Cl|I

Cxaap JI.@. , benunona C.H.,
Mapkenosa E.B., bopoBckas

Sklyar L.F., Beniova S.N., Markelova E.V.,
Borovskaya N.A., Eliseeva V.S., HIV

https://science-
education.ru/ru/article/view?id=32339

H.A., ExuceeBa B.C., BUY- | infection:  immunogenesis,  diagnosis,

uHbeknusa:  MMMyHoOreHes, | treatment and prevention Textbook. 2017,

JTUarHOCTUKa, JiedeHue u | P.96.

npodumakTuka VYyeOHoe

mocobue. 2017, ¢.96.

CoTHHUYEHKO C.A. | Sotnichenko S.A. Features of cytokine | https://natural-

Ocobennoctn  mpoxykiuu | production during HIV infection. Advances | sciences.ru/ru/article/view?id=10310
mutoknHoB  mpu  BUY- | of modern natural science. — 2006. — No. 5

uH)EKIHH. Venexu | — P. 13-15

COBPECMCHHOTI'O

ectectBo3Hanusa. — 2006. — Ne
5-C.13-15

SIkymeHnko E.B.,
JlonmaTHHUKOBA I0.A.,
CeHHHKOB C.B.
UHTEPJIEMKUH*18 U ET'O
POJIb B HWMMYHHOM
OTBETE MenuiuHckas

Nmmynonorusa.2005, T. 7, Ne
4, ctp 355-364

Yakushenko E.V., Lopatnikova YUu.A.,
Sennikov S.V. INTERLEUKIN*18 AND
ITS ROLE IN THE IMMUNE RESPONSE
Medical Immunology.2005, Vol. 7, No. 4,
pp. 355-364

https://doi.org/10.15789/1563-0625-
2005-4-355-364

lannello A, Samarani S,
Debbeche O, Tremblay C,
Toma E, Boulassel M, et al.

lannello A, Samarani S, Debbeche O,
Tremblay C, Toma E, Boulassel M, et al.

https://www.researchgate.net/publicati
on/26717062



https://science-education.ru/ru/article/view?id=32339
https://science-education.ru/ru/article/view?id=32339
https://doi.org/10.15789/1563-0625-2005-4-355-364
https://doi.org/10.15789/1563-0625-2005-4-355-364

10.46235/1028-7221-17069-Cl|I

Role of interleukin-18 in the
development and
pathogenesis of AIDS. AIDS
Rev.

2008 Nov 30;11:115-25.

Role of interleukin-18 in the development
and pathogenesis of AIDS. AIDS Rev.
2008 Nov 30;11:115-25.

10 Kak G, Raza M, Tiwari BK. | Kak G, Raza M, Tiwari BK. Interferon- | https://doi.org/10.1515/bmc-2018-0007
Interferon-gamma  (IFN-y): | gamma (IFN-y): Exploring its implications
Exploring its implications in | in infectious diseases. Biomol Concepts.
infectious diseases. Biomol | 2018;9(1):64-79
Concepts. 2018;9(1):64—-79
11 Kedzierska K, Crowe SM. | Kedzierska K, Crowe SM. Cytokines and | https://doi.org/10.1177/095632020101
Cytokines and  HIV-1: | HIV-1: Interactions  and clinical | 200301
Interactions and  clinical | implications. Antivir Chem Chemother.
implications. Antivir Chem | 2001;12(3):133-50.
Chemother. 2001;12(3):133-
50.
12 Kuhn L, Coutsoudis A, |Kuhn L, Coutsoudis A, Moodley D, | https://doi.org/10.1203/00006450-

Moodley D, Mnggundaniso
N, Trabattoni D, Shearer GM,
et al. Interferon-gamma and
interleukin-10 production
among HIV-1-infected and
uninfected infants of HIV-1-
infected mothers. Pediatr Res.
2001;50(3):412-6.

Mnggundaniso N, Trabattoni D, Shearer
GM, et al. Interferon-gamma and
interleukin-10 production among HIV-1-
infected and uninfected infants of HIV-1-
infected mothers. Pediatr Res.
2001;50(3):412-6.

200109000-00018



https://doi.org/10.1515/bmc-2018-0007

10.46235/1028-7221-17069-Cl|I

13 Roff SR, Noon-Song EN, | Roff SR, Noon-Song EN, Yamamoto JK. | http://dx.doi.org/10.3389/fimmu.2013.
Yamamoto JK. The | The significance of interferon-y in HIV-1 | 00498
significance of interferon-y in | pathogenesis, therapy, and prophylaxis.
HIV-1 pathogenesis, therapy, | Front Immunol. 2013;4(DEC):1-11.
and  prophylaxis.  Front
Immunol. 2013;4(DEC):1-
11.
14 SunL,SuY,Jiao A,Wang X, | Sun L, Su Y, Jiao A, Wang X, Zhang B. T | http://dx.doi.org/10.1038/s41392-023-
Zhang B. T cells in cells in health and disease. 01471-y
health and disease. Signal Transduct Target Ther. 2023;8(1).
Signal Transduct Target Ther.
2023;8(1).
15 Szymanska B, Jurkowska K, | Szymanska B, Jurkowska K, Knysz B, | https://www.mdpi.com/1999-
Knysz B, Piwowar A.|Piwowar A. Differences in Expression of | 4915/14/5/997/htm
Differences in Expression of | Selected Interleukins in  HIV-Infected
Selected Interleukins in HIV- | Subjects Undergoing  Antiretroviral
Infected Subjects | Therapy. Viruses. 2022 May;14(5).
Undergoing  Antiretroviral
Therapy.  Viruses. 2022
May;14(5).
16 Thudium RF, Ringheim H, | Thudium RF, Ringheim H, Ronit A, Hoel | http://dx.doi.org/10.3389/fimmu.2021.

Ronit A, Hoel H, Benfield T,
Mocroft A, et al. Independent
Associations  of  Tumor

H, Benfield T, Mocroft A, et al.
Independent  Associations of  Tumor
Necrosis Factor-Alpha and Interleukin-1

668113




10.46235/1028-7221-17069-Cl|I

Necrosis Factor-Alpha and
Interleukin-1  Beta  With
Radiographic Emphysema in
People Living With HIV.
Front Immunol.
2021;12(April):8-15.

Beta With Radiographic Emphysema in
People Living With HIV. Front Immunol.
2021;12(April):8-15.

17 Vaidya SA, Korner C,|Vaidya SA, Korner C, Sirignano MN, | https://doi.org/10.1093/infdis/jiu206
Sirignano MN, Amero Amero M, Bazner S, Rychert J, et al.
M, Bazner S, Rychert J, | Tumor necrosis factor o is associated with
et al. viral control and early disease
Tumor necrosis factor o is| progression in patients with HIV type 1
associated with viral infection. J Infect Dis [Internet].
control and early | 2014;210(7):1042-6.
disease
progression in patients with
HIV type 1 infection. J
Infect Dis [Internet].
2014;210(7):1042-6.
18 Wang Z, Shang H, Jiang Y. | Wang Z, Shang H, Jiang Y. Chemokines | https://doi.org/10.3389/fimmu.2017.01

Chemokines and chemokine
receptors: Accomplices for
human  immunodeficiency
virus infection and latency.
Front Immunol[Internet].
2017;8(0CT):1-12.

and chemokine receptors: Accomplices for
human immunodeficiency virus infection
and latency. Front Immunol[Internet].
2017;8(0CT):1-12.

274




10.46235/1028-7221-17069-Cl|I

19

Yasuda K, Nakanishi K,
Tsutsui H. Interleukin-18 in
health and disease. Int J Mol
Sci. 2019;20(3).

Yasuda K, Nakanishi K, Tsutsui H.
Interleukin-18 in health and disease. Int J
Mol Sci. 2019;20(3).

https://dx.doi.org/10.3390/ijms2003064
9




