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Pesrome

[Ipy HEKOTOPBIX CUCTEMHBIX ayTOMMMYHHBIX 3a00JI€BaHMSIX BBISBISIOTCS
aHTUTEeNa K OakTepUaJbHBIM W BUPYCHBIMM aHTHUTE€HaM, B OTCYTCTBHUE
uHpuuupoBanus. Ilpu cmemianHoM 3a00JI€BaHUM COEIUWHUTEIBHOM TKaHU
YeJI0BEKa, Y ayTOMMMYHHBIX Mblied auHuu MRL BbipaOaThiBalOT aHTUTENA K
gpl120 BY-1, HecMOTps HA TO, YTO HU T€ HU JPYTHE HUKOTIA HE MTOJABEPraluCh
BozneicTteuio BUY-1. C npyroél cTropoHbl, BHUpPYCHbIE HHQPEKIHUH MOTYT
COIIPOBOKIAThCS NaTOJIOTUYECKUMU ayTOMMMYHHBIMU peaKUsIMH.
PeakTUBHOCTh K BUPYCHBIM aHTHUT€HAM IPU AYTOMMMYHHBIX 3a00JIEBAHUSIX U
ayTOMMMYHHBIE PEaKlUy MPU BUPYCHBIX 3a00JIEBaHUSIX 00YCIOBIECHBI HHIAYKIUEH
AQHTUTENl  4Yepe3  UAUOTUI-AaHTUHUJUOTIIMYECKUE  B3aUMOJCHCTBUS  MEKIY
ayTOKJIOHAMU M KJIOHaMH JUM(OIUTOB MPOTUB UYXKEPOJIHBIX AHTUTCHOB WIIU
TOMOJIOTUEN YY)KEPOJHBIX AHTUTE€HOB M ayTOAHTUI€HOB. OIHOM M3 BEIyIIHMX
OpuduH cMepTHOCTH cpenu BUY uHQUIIMPOBAHHBIX MAIMEHTOB SIBIISIOTCS
aCCOLIMMPOBAHHBIE C aTEPOCKIEPO30M CEpAEYHO-COCYAUCThIE 3a00JIeBaHUS.
[Ipeanonaraercs, uro BUY wunHbpekuus yckopser areporeHe3. MexaHU3MBbI
accoumanuu Mexay BUY-uHdexkuueil U atepockiIepo3oM 10 KOHLIA HE SICEH.
XpoHuyeckass akTHBalWsg HMMYHHOM CHCTEMBI, HAPyLIEHHWE LHUTOKMHOBOMN
perymsuuu, BbI3BaHHbIe BUY-undexnuedt, WHAYKIHUS ayTOAHTHTENI MPOTUB
okucneHnbix JITIHIT u antuten xk ApoB-D paccmarpuBaroTcsi kKak BO3MOXKHBIE
dakTopbl areporeHeza npu BUY undekiuu. llenbto paboThl ObUIO BBISICHUTH
MOXET JIM aTEPOTrE€HHbII MMMYHHBIM OTBET MPOTHUB HATUBHBIX JUIONPOTEHMHOB
Bbicokoi TioTHocTH (HJITIBIT) uenoBeka naaynupoBats antuTena k gpl120 BIU-
1. UccnenoBanusi ObUIM MPOBEACHBI HA MOJIETH AyTOMMMYHHOTO aTepOCKIIepo3a
KPOJIMKOB, BbI3BaHHOT0 MMMYHU3anue HatuBHbiMU JITIBIT yenoseka. Kponukos
(n=6) wmvmmynusupoBamu HJIIIBIT gemoBeka B mo3e 200 Mkr (mo Oenky)
OJIHOKPATHO BHYTPHUKOKHO B HEMOJIHOM aabioBanTe Opeiinaa. Auturena k gpl20
BUY-1 6b11n n3MepeHsI nepe; UMMYHHU3AIMe KpOJIUKOB U Ha 28 u 42 THU mociie
ummyHuzanuu JITIBII, antutena k JINIBIT uamepsiiau exxeHeienbHo B TeueHUe 42
JHEW MOCJIe UMMYHU3alWH. [ HCTOJIOrMYECKN aHAIN3 a0OPThI MPOBOAWIMN YEPE3 &
MecsleB  mociae  uMMyHu3auud.  OOHapyKeHO, UYTO Y  KpPOJMKOB,
UMMYyHU3UpoBaHHbIX HaTuBHbIMU JITIBII, 006pa3syrorcs anturena k gpl120 BUY-1.
Nx nponykuus 6su1a TpanzutopHoil. [losiBinenue anturen k gp120 BUU-1 B oTBer
Ha UMMYHU3auuo HaTuBHbIMU JIIIBII, BBI3bIBarONy0 aTEPOCKIEPO3, MO3BOISAET
npeanoiaratb, 4To UMMyHHbIH oTBeT K gp120 BUY-1 npu BUY undexuuu, B
CBOIO OY€pelb, MOXKET CONPOBOKIATHCS MPOAYKIMENH aTEPOTEHHBIX AHTUTEN K
JITIBII. CnenoBatenwsHo, (pakTopom areporeHesa npu BUY-1 undexnuu moryt
OBITh aHTUTEJIA K HATUBHBIM JIMIIONPOTENHAM, MOSIBICHHE KOTOPBIX 00YCIOBIEHO

MMMYHHBIM OTBETOM npoTuB gp120 BUY-1.

KaroueBsle cioBa: gp120 BUY-1, anTutena, ayronMMyHHbIE 3a00JI€BaHMUSI,
arepockiepo3, BUY undexuums, JITIBIIL.
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Abstract
Antibodies to bacterial and viral antigens are detected in some systematic

autoimmune diseases in the absence of infection. Autoimmune MRL mice and
patients with mixed connective tissue disease produce antibodies to gp120 HIV-1,
despite the fact that they had never been exposed to HIV-1. Conversely, viral
infections may be accompanied by pathological autoimmune reactions. Reactivity
to viral antigens in autoimmune diseases and autoimmune reactions in viral
diseases are caused by the induction of antibodies via idiotype-anti-idiotype
interactions between autoclones and lymphocyte clones against foreign antigens
or homology of foreign antigens and autoantigens. Cardiovascular diseases caused
by atherosclerosis are currently one of the main causes of mortality in HIV infected
patients. It is assumed that HIV infection accelerates atherogenesis. The
mechanisms of the association between HIV infection and atherosclerosis are not
completely clear. Chronic activation of the immune system, disturbance of
cytokine regulation caused by HIV infection, induction of autoantibodies against
oxidized low-density lipoproteins (LDL) and antibodies to ApoB-D are considered
as possible factors of atherogenesis in HIV infection. The aim of this research was
to determine whether an atherogenic immune response against native human high-
density lipoproteins (nHDL) could induce antibodies to gp120 HIV-1. Studies
were conducted on model of autoimmune atherosclerosis caused by immunization
with native human HDL in rabbits. Rabbits (n=6) were one-time intradermally
immunized with human nHDL at a dose of 200 ug of protein per animal in
incomplete Freund's adjuvant. Antibodies to gp120 HIV-1 were measured before
Immunization of rabbits and on the 28th and 42th day after immunization with
HDL, and antibodies to HDL were weekly measured within 42 days after
immunization. Histological analysis of the aorta was conducted after eight months
after immunization. Transient anti-gp120 HIV-1 antibody production was detected
in rabbits immunized with native HDL. The appearance of antibodies to gp120
HIV-1 in response to immunization with native HDL which causes atherosclerosis
suggests that the immune response to gp120 HIV-1 during HIV infection may be
accompanied by the production of atherogenic antibodies to HDL. Consequently,
the antibodies to native lipoproteins caused by an immune response against gp120
HIV-1 may be a factor in atherogenesis during HIV-1 infection.

Keywords: gpl120 HIV-1, antibodies, autoimmune diseases, atherosclerosis,
HIV infection, HDL.
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1 Beenenue

[Ipy HEKOTOPBIX CHUCTEMHBIX AYTOMMMYHHBIX 3a00JI€BaHUSAX BBISBISIOTCS
aHTUTella K OakTepHaJlbHbIM W BHUPYCHBIMM aHTUIE€HAM, B OTCYTCTBHE
uHuupoBanus. Hanpumep, yacTh MalMEHTOB C KOXHBIMU ayTOMMMYHHBIMU
3a00€eBaHUsl HMMEIOT AaHTUTENA, pearupyrolme ¢ OelKaMu YeJIOBEYECKHX
perpoBupycoB  HTLV-I u BHWY-1 [8]. Ilpu cmemaHHOM 3a00JIeBaHUM
COCIMHUTENIbHOM TKAaHM - pPEBMAaTUYECKOM  3a00JIeBaHUM, KIMHUYECKU
npotekaroriemM cxoaHo ¢ BUY-1 undexuueit, BoisBisitores antutena k gpl20 BUY
[8]. AyroummyHnHbie Mbiu Tuaud MRL BoipabatsiBatoT antutena k gpl20 u p24
BHWY, xoTa MblllId HUKOTAA HE mojaBepraiauch Bozaekctuio BUY [8]. C npyroit
crtoponsl, BUY nHbekus u nHGEKIn HEKOTOPHIMU JPYTUMHU BUPYCaMU, TAKUMHU
kak SARS-CoV-2 Bupyc, MOTYT CONTPOBOXKAATHCS Ay TOUMMYHHBIMU MTPOSIBICHUSMUA
[5, 7]. CunTaercs, 4TO peaKTUBHOCTh K BUPYCHBIM AHTUI'€HAM IIPU Ay TOUMMYHHBIX
3a00JIEBaHUSAX M AYTOMMMYHHBIE pEaKIMU I[pH BHUPYCHBIX 3a00JEBaHUAX
0oOyCJIOBJIEHbBl ~MHIYKUMEW AaHTUTEN 4epe3 HWIUOTHUI-aHTUUIUOTUIIUYECKUE
B3aMMOJICUCTBUS MEK/y ayTOKJIIOHAMHU U KIIOHAMU MPOTHUB Uy KEPOIHBIX AHTUTEHOB
WM TOMOJIOTHEN 4yKEPOJIHBIX M ayTroaHTureHoB [1, 3]. Hampumep, nosiBiaeHue
ayTOAHTUTEN MPOTHB aHTHOTEH3HHNpeBpamatomero ¢epmenra (AIID2) moryr
nosiBisAThCs npu uHpekn SARS-CoV-2 kak aHTUMAMOTUIIMYECKUE K AaHTUTENIaM
npotuB S-Oenka SARS-CoV-2 [1]. PeaktuBHocts k gpl20 BUY y GonbHBIX
CMEIIIaHHbIM 3a00J€BaHUEM COEAMHUTEIbHOW TKaHU OOBSACHSIIOT TOMOJIOTHEN
Mmexay 0enkom 70K ManbIx simepHbIX puOOHYKICOMPOTEUHOBBIX YaCTHII, K KOTOPHIM
IpU CMEIIaHHOM 3a00JIEBAHUN COETUHUTENLHO TKAaHU 00pa3yroTCsl ayTOaHTHUTENa,
¥ IOMHHAHTHBIM 3nuTorom V3 et gpl120 BUY-1 [3].

OpHoil M3 BeoylMX NpUYMH cMepTHOCTH cpeau BUY mHuUIMpOBaHHBIX
IALUEHTOB SIBJISAIOTCS aCCOMUPOBAHHBIE C aTEPOCKIEPO30M CEPIAEUYHO-COCY TUCTHIE
3aboneBanus. IIpeamonaraercs, yto BUY wundexnus yckopser areporenes.
N3yuenne wuHGEKIMN, BBI3BAHHONH BUPYCOM HMMyHoOAepuUIUTa O00€3bsH, Y
IIPUMATOB JIEMOHCTPUPYET aHAJTIOTMYHYIO KAPTUHY YCKOPEHHOIro areporeHesa [6].
Mexanusm acconuuanuu Mexay BUY undekuueit u aTrepockiaepo3oM 10 KOHIA HE
ACeH. XpOHWYECKas aKTUBAlWs HWMMYHHOW CHCTEMBbI, HapylIEHUE PpEryiIsiluun
UTOKWHOB, cBsizanHoe ¢ BUY wunbeknuedt, WHIyKUUS ayTOAHTUTEN TPOTUB
okuciieHHbix JITTHIT u antu-ApoB-D anTuTen paccmaTpuBarOTCsS KaK BO3MOXKHBIC
daktopsl areporenesa npu BUY undekmum 2, 4].

[lenpro paboOTHI OBUIO BBISICHUTH MOXKET JIM aTEPOTE€HHBI UMMYHHBIA OTBET
MPOTUB HATUBHBIX JIUIONPOTENHOB BbicOKOW 1uioTHOocTu (JITIBII) muayuupoBatTh
aututena k gpl20 BUY. UWccnemoBanust ObUTM TPOBENEHBI HA MOJIETH
ayTOMMMYHHOTO  aTEpOCKJIepO3a  KPOJIMKOB,  BBI3BAHHOI'O  HWMMYHH3alLUEN
HatuBHbIMU JITIBII yenoBeka.

KponukoB (n=6) nmmynusuposanu wHJIIIBII yenoseka (Kalen Biomedical,
CHIA) B noze 200 mkr (mo 6enky). JlumonpoTenHbl BBOAWIM B 3aJHIOK YacTh
CIMHBI OJHOKPAaTHO BHYTPUKOXHO B HeMoJHOM ajabtoBante Dpeitnaa (HAD)
(InvivoGen, CIIIA). KoHTposibHas rpyIina )KUBOTHBIX (N=4) MoJiy4usia UHbEKIIUIO
HA®. B kpoBH KHUBOTHBIX ONpPEAEsIN YpOBEHb aHTUTEN K HaTuBHbIM JITIBII u
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aaturen k gpl20 BHUY-1 (ACROBIosystems, CIIIA). Aatutena k gp120 BUY-1
ObUIM K3MEpPEHbl Mepe]l UMMYHHM3alued KpPOJWMKOB M Ha 28 u 42 gHU mocie
nvmvmyHn3auuu JIIIBII, anturena k JIIBII uzmepsun exxeHenenbHo B TeueHHue 42
JHEW TOCJI€ MMMYHHU3AlUH. [ MCTOJIOTUYECKUI aHallu3 aOpThl MPOBOJAUIIN Yepe3 8
MECSIIEB MTOCIE UMMYHH3ALIHUH.

NmmyHu3anms HAaTUBHBIMHU JITIBII yeJIoBeKa BbI3Bajia
aTepOCKIIEPO30M0J00HbBIE TOPAKEHUS A0PTHl KPOJIMKOB, TaKHUE KaK JIEHKOIUTapHAas
UHOUIBTpAIUS CTEHKU aOpThl, aUIONUTApHAs U XOHJPOLUTApHAS MeTaruia3us
MEJIMH, OTJIOKEHUS IPOTEOTJIMKAHOB B MEJINH.

[Tpoaykuusa antuten k HatuBHbIM JITIBIT yenoseka u anturen k gpl20 BUY

nokazaHa Ha pucyHke 1. Kak BugHo, y KponukoB, uMMyHu3upoBanubix JITIBII, Ha
28 u 42 BeisBasAoTca antutena k gpl20 BUY (puc. 1). Kponuku He noasepraiuch
Bozaercteruio BUY-1 nwim gpl120 BUY-1. Iloatomy nosiBnenne anturen k gpl20 B
KPOBH KPOJIMKOB MOXET OBbITh BBI3BAHO TOJIbKO MMMYHHBIM OTBETOM IPOTHUB
JITIBII.
[TosBnenue anturen k gpl120 BUY-1 B orBeT Ha umMyHu3anuto HatuBHbIMU JITIBII,
BBI3BIBAIOIIYIO aT€POCIKEPO3, MO3BOJISIET MPEAIOIaraTb, YTO UMMYHHBIA OTBET K
gp120 BHUY-1 nmpu BUY undpeknuu B CBOIO oudepelb MOXKET COMPOBOXKIATHCS
npoaykiueid areporeHHbix aHtuten k JIIIBII. CnemoBatensHo, ¢akTopoM
atreporere3a npu BUWNY-1 wundpexuun wmoryT OBITH aHTUTENA K HATUBHBIM
JUTIOTIPOTENHAM, TIOSIBIICHHE KOTOPBIX OOYCIOBIEHO MMMYHHBIM OTBETOM IPOTHUB
gp120 BUY-1.

Takxum oOpa3zoM, aTeporeHHbI HMMYHHBIN 0TBET TpoTHB HaTUBHBIX JITIBII B
MOJIENIH aTEPOCKIEepPO3a KPOJIUKOB COMPOBOXKAAETCS MpoayKiuei anturen gpl20
B1Y-1.

PaGoTta BeIMOMHEHA TpHW MOAAEp)KKEe MUHHCTEpCTBA HAYKH W BBICIIETO
obpaszoBanus Poccutickoit denepanuu (FEWS-2024-0002).
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PUCYHKHA

Pucynok 1. Yposens antuten k JIIIBII u anturen k gpl20 BUY-1 B chiBopoTke
KpPOBU KpOJIMKOB, MMMyHU3UpoBaHHbIX JIIIBII, ¥ KOHTpPOJBHBIX KpPOJIMKOB,
nonyunBimux uHbekuo HA®. Cpennee + SD.

Figure 1. Levels of antibodies to HDL and antibodies to HIV-1 gp120 in the blood
serum of rabbits immunized with HDL and control rabbits that received an injection
of IFA. Mean * SD.
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