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AHTUTENA K gp120 BU4-1
B 9KCMEPUMEHTAJIbHOM MOAENN
ATEPOCKJIEPO3A, BbISBBAHHOIO UMMYHUSALIMEN

HATUBHbIMW JINMONMPOTEUMHAMMW BbICOKOM NMJIOTHOCTU
Cuaurupes A4, TepearseBa O.C,, llIknsaesa H.IL
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Pestome. [1pu HEKOTOPHIX CUCTEMHBIX AyTOMMMYHHbBIX 3a0071€BaHMSIX BBISIBISIOTCS aHTUTEa K OaKTepur-
aJIbHBIM 1 BUPYCHBIMM aHTUTeHAM B OTCYTCTBUE MHMUIIMpoBaHus. [1pu cMeniaHHOM 3a00J1eBaHUY COCTMHM -
TeJIbHOM TKaHU YeJI0OBeKa, y ayTOMMMYHHBIX Mblleit TuHuu MRL BeipabateiBatoT aHTuTena K gpl120 BUY-1,
HECMOTpPS Ha TO, UTO HU T€, HU APYyryve HUKOraa He moaBepraauch Bosaeiictuio BUY-1. C apyroit CTOpOHBHI,
BUPYCHBIE MH(PEKIIMU MOTYT COIPOBOXIATHCS ITAaTOJIOTMYECKUMU ayTOMMMYHHBIMU peakiusiMu. PeakTus-
HOCTb K BUPDYCHBIM aHTUT'€HAM IIPU ayTOMMMYHHBIX 3a00JIeBaHUSIX U ayTOUMMYHHBIC PEaKILIMU IIPU BUPYCHbBIX
3a00JIeBaHUSIX OOYCJIOBICHBI MHIAYKIIMEH aHTUTE Yyepe3 UANOTUII-aHTUMAMOTIIMYECKHE B3aUMOIECHCTBUS
MEXIy ayTOKJIOHAMU U KJIOHAMU JIMMMOLIMTOB IIPOTUB YY>KEPOIHBIX AaHTUTCHOB UM FTOMOJIOTUEH YyKepO/I-
HBIX aHTUTEHOB 1 ayTOAHTUTeHOB. OIHO 13 BEAYIIUX MPUYNH CMepTHOCTH cpeau BUY-nHGuImpoBaHHBIX
MAILIMEHTOB SIBJISIOTCS aCCOLIMMPOBAHHBIE C aTEPOCKIIEPO30M CEPAeUHO-COCYIUCThIe 3aboieBaHust. [Tpearmo-
Jaraetcs, ytro BUY-uHbek1ms yckopsieT areporeHes. MexaHusm accouunanuu Mexnay BUY-unbeximeir u
aTepoOCKJIEPO30M JI0 KOHIIA He SICEH. XpOHMYecKasl aKTUBALlMSI UMMYHHOM CUCTeMBI, HapyIllIeHUE [IUTOKM-
HOBOI peryJssiiiuu, BeidBaHHble BUY-uHdexkmeit, nHayKus ayroaHTUTe a1 NpoTuB okuciaeHHbIX JITTHIT u
aHTuTes K ApoB-D paccmarpuBaloTcsi Kak BO3MOXKHbBIE (hakTophl areporeHesa nmpu BUY-undpexkunn. Lle-
JIbIO PaOOThI OBLIO BBISICHUTH MOXKET JIM aTEPOr€HHBI UMMYHHBbII OTBET IPOTHUB HATUBHBIX JIMIIOIIPOTEUHOB
Bbicokol ruioTHocTu (HJITTBIT) yenoBeka nHaylmpoBath aHTuTena K gpl20 BUY-1. MccnenoBaHust ObLIU
MpPOBEeACHBI Ha MOAEIN ayTOMMMYHHOTO aTepOCKIIepO3a KPOJIMKOB, BBI3BAHHOIO UMMYHM3aleid HaTUBHBI-
mu JITIBIT genoseka. Kponukos (n = 6) nmmyHusupoBaiau HJITIBIT yemoeka B 1o3e 200 MKT (110 GEJKYy)
OAHOKPAaTHO BHYTPUKOXXHO B HEIIOJIHOM anbloBaHTe Ppeiinna. AHTUTeaa K gp120 BUY-1 6bUIM U3MEpPEHBI
nepea UMMYHM3alMein KpoJdukKoB 1 Ha 28 u 42 gau niociie ummyHusanuu JITIBIT, anturena x JITIBIT usme-
pSIIA €XEHENeJIbHO B TedeHue 42 THEei Mocie UMMYHU3aluK. [MCTOJIOrMYeCcKuii aHaIu3 aopThl ITPOBOIMIIN
yepe3 8§ MecsleB Iociae UMMyHM3alu. OOHapyKeHO, YTO Y KPOJUKOB, UMMYHU3UPOBAHHBIX HATUBHBIMU
JITIBII, o6pasytorcsa antutena Kk gpl20 BUY-1. Mx nponykiius O6bi1a TpaH3uTopHO. [TosiBieHre aHTUTEN
K gp120 BUY-1 B oTBeT Ha mMMmyHu3aLuio HaTuBHbIMU JITTIBII, BBI3bIBaIOIIYIO aTEpOCKIIEPO3, TTO3BOISET
npeanosiaraTb, YTo UMMYHHBIN oTBeT K gpl120 BMY-1 nmpu BUY-uHdekuuu B cBOIO oyepelb MOXKET CO-
MPOBOXAATHCA TpoAyKiMei areporeHHbIX aHTUTe K JITIBIT. CrnenoBaTenbHo, (haKTOPpOM aTeporeHesa Ipu
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BHY-1-unbexmuu MOryT ObITh aHTUTEJIA K HATUBHBIM JIMITOMPOTEUHAM, MOSIBIEHUE KOTOPbIX OOYCIOBIEHO
UMMYHHBIM OTBETOM TipoTtuB gp120 BUY-1.

Knroueswie cnosa: gp 120 BUY- 1, anumumena, aymoummyHnHbie 3a601e8anus, amepockaepo3, BUY-ungexyus, aunonpomeurvt
8bICOKOIL NIOMHOCMU

ANTIBODIES TO HIV-1 gp120 IN AN EXPERIMENTAL MODEL
OF ATHEROSCLEROSIS CAUSED BY IMMUNIZATION WITH
NATIVE HIGH-DENSITY LIPOPROTEINS

Snigirev A.Ya., Terentieva O.S., Shklyaeva N.P.

Udmurt State University, Izhevsk, Russian Federation

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 28" and 42™ 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: gp120 HIV- 1, antibodies, autoimmune diseases, atherosclerosis, HIV infection, high-density lipoproteins

Pa6ota BeinmoJjiHeHa TIpu noaaepkke MuHucTep-
CTBa HayKu U BBICILIETo oOpaszoBaHusi Poccuiickoii
Ddenepanmu (FEWS-2024-0002).

BeeneHue

I[Ipy HEKOTOPBIX CUCTEMHBIX AyTOMMMYHHBIX
3a00JIeBAaHUSX BBISIBJISIIOTCS aHTUTeNa K OaKTepu-
aJlbHBIM Y BUPYCHBIMU QHTUTE€HAM, B OTCYTCTBUE
uHduuupoBanus. Hanpumep, yacTb MallMeHTOB C
KOXHBIMM ayTOMMMYHHBIMU 3200JIEBAHUSIMUA WMeE-
0T aHTWUTeNa, pearupylouime c OejJKaMMu 4YesloBe-
yeckux perposupycoB HTLV-1 m BUY-1 [8]. Ipnu
CMEIIaHHOM 3a00JIeBAaHUU COEAMHUTEbHON TKa-
HU — PEBMATHUYECKOM 3a00JieBaHUU, KIMHUYECKU

nporekaiuieM cxogHo ¢ BUY-1-uHdekiueit, Bbi-
ABJSIIOTCS aHTUTeNna K gpl120 BUY [8]. AyromMmyH-
Hble MbIIM TUHUM MRL BbIpa®aThIBaIOT aHTUTEIA
K gpl120 u p24 BWUY, XOTS MBILIM HUKOTA HE MO/~
Bepranuch BosaeiictBuio BHUY [8]. C apyroii cTo-
poHbl, BUY-uHdexkus v nuHGEeKIun HEKOTOPhIMU
JIpyruMu Bupycamu, TakuMm Kak SARS-CoV-2 Bu-
pPYC, MOTYT COMPOBOXAATHCS ayTOUMMYHHBIMU TTPO-
saiaeHusMu [5, 7]. Cuuraercs, 4To peaKTUBHOCTbH K
BUPYCHBIM aHTUTE€HaM IIpU ayTOMMMYHHBIX 3a00J1e-
BaHUSIX U ayTOUMMYHHBIE PEAKIIMU TPU BUPYCHBIX
3a00JieBaHUSIX OOYCIOBJIEHbl MHAYKLIMEH aHTUTEI
yepe3 UAUOTUIT-aHTUUAUOTUIINYECKUE B3aUMOIEii-
CTBUSI MEXKIYy ayTOKJIOHAMH M KJIOHAMH IIPOTUB Uy-
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JKEPOAHBIX AaHTUTE€HOB WM TOMOJIOTMEHN 4yXKepo.-
HBIX 1 ayToaHTUreHoB [1, 3]. Hanpumep, nosiBneHue
ayTOAHTUTE MPOTUB aHTMOTCH3WHIIPEBPAIIAIOIIETO
depmenTa (AITD2) MOTYT TOSBIATHCS TIPU MH(DEK-
muu SARS-CoV-2 kak aHTMUAMOTUIMYECKHE K
aHTuTeslaM TIpotuB S-0enka SARS-CoV-2 [1]. Pe-
akTUBHOCTB K gp120 BUY y GoJIbHBIX CMEIIaHHBIM
3a00JIeBaHUEM COCAMHUTEIbHON TKaHU OOBSICHSIOT
romoJjiorueii mexay oenkom 70K mambIx sgmepHBIX
PUOOHYKIEOTIPOTEMHOBBIX YACTULI, K KOTOPbIM MpU
CMEIIaHHOM 3a00JIeBaHUU COEIMHUTEIbHON TKaHU
00pa3yloTcs ayToaHTUTe A, 1 JOMUHAHTHBIM 3ITUTO-
noMm V3 netnu gpl120 BUY-1 [3].

OnHo#t U3 BeaylIUX MPUYUH CMEPTHOCTU Cpe-
mu BUY-uHbuipoBaHHBIX TTAlIMEHTOB SIBIISIOTCS
ACCOLIMMPOBAHHbBIE C aTEPOCKIEPO30M CEpIAECYHO-
cocynucTthie 3abosieBaHus. I[Ipenmonaraercs, 4To
BUY-undexuusa yckopsieT areporeHe3. M3ydyeHue
UH@EKIUU, BI3BAHHON BUPYCOM UMMYHOAE(MULIUTA
00€e3bsIH, Y MPMMATOB AEMOHCTPUPYET aHAJIOTUYHYIO
KapTUHY YCKOPEHHOro areporeHesa [6]. MexaHu3Mm
accouuuanuu mexnay BUY-unbexkuueidr u atepo-
CKJIEPO30M 10 KOHIIA He sicéH. XpOHUYEeCKasl aKTu-
Bals UMMYHHOM CHCTEMBbI, HAPYIIICHUE PETYIISIINT
LIUTOKUHOB, cBsa3aHHOe ¢ BUY-undbexkuwmeit, nH-
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IYKIIMS ayTOaHTUTea MpoTuB okuciaeHHbiXx JITTHIT
u antu-ApoB-D aHTuTeNn paccMaTpuBaloTCs Kak
BO3MOXHbBIE (bakTOpbl aTeporeHe3a npu BHWY-
uHdexkuuu [2, 4].

Ilesabio paGoThl OBITIO BHISICHUTH MOXET JIU aTe-
POTEHHBIIT UMMYHHBII OTBET IIPOTUB HATUBHBIX JIV-
nonpoTeuHoB BbicOkOU tuioTHOocTU (JITIBIT) unny-
nupoBaTh aHTuTeNa K gpl20 BUY. MccrenoBanus
OBLIM MPOBEACHBI HA MOIEIM ayTOMMMYHHOTO aTe-
POCKIep03a KPOJMKOB, BRBI3BAHHOTO UMMYHU3alIMeit
HatuBHbiMU JITIBIT yenoBeka.

Matepuans! 1 MeTogbl

Kponukos (n = 6) ummyHuszupoBaiu HJITIBIT ue-
noseka (Kalen Biomedical, CIIIA) B mo3e 200 MKT (110
0enky). JIUmmonpoTenHbl BBOAUJIM B 3aAHIOI0 YacTh
CIIMHBI OJHOKPAaTHO BHYTPUKOXHO B HEIIOJHOM
ampioBanTe @peitiga (HAD) (InvivoGen, CIIIA).
KoHTponbHas rpymnmna XKMBOTHBIX (n = 4) moJiyuyusia
nHbeKIio HAD. B KpoBUM KMBOTHBIX OITPEICIISITA
ypoBeHb aHTuUTeN K HaTuBHBIM JITIBIT u antuten x
gp120 BUY-1 (ACROBiosystems, CIIIA). AHTUTENA
K gp120 BUY-1 Obin u3MepeHsbl Tepe] UMMyHU3a-
OUel KPOJIUKOB 1 Ha 28-11 1 42-i1 THU TTOCJIe UMMY-
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Henenw nocne ummyHusauuv NMNBIMN
Weeks after immunization with HDL

=®=Aututena k JINBI y kporukos,
VMMyHW3npoBaHHbIx NMBIM, n = 6
Antibodies to HDL in rabbits,
immunized with HDL, n = 6

=== AntuTena k JINBIM y kponukos,
nonyynwemux uHbekumo HA®, n =4
Antibodies to HDL in rabbits,
injected with IFA,n=4

EZ8 Antutena k gp120 BWY y kponmkos,

NMMyHN3MpoBaHHbIx MBI, n = 6
Antibodies to HIV-1 gp120 in rabbits,
immunized with HDL, n =6

Antutena k gp120 BUY y kponukos,
nomnyynwBmx nHbekymio HA®, n = 4
Antibodies to HIV-1 gp120 in rabbits,
injected with IFA, n =4

PucyHok 1. YposeHb aHtuten k MBI v antuten k gp120 BUY-1 B cbiBOPOTKE KPOBM KPONMUKOB, UMMYHNU3UPOBAHHbIX
NNBI, 1 KOHTPONBHbIX KPONMUKOB, NONYYMBLIMX UHBEKLMIO HAD

Mpumeyanue. CpegHee + 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
Note. Mean + SD.
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Huzauuu JITIBIT, antutena K JITIBIT uamepsiiu exe-
HEeIeJIbHO B TeueHue 42 AHel Mocjie UMMYHU3ALIMU.
[cTonornyeckuii aHaan3 a0OPTHI TPOBOIMIIN Yepes 8
MecCsLIEB MOC/Ie UMMYHU3AlIMU.

PesynbTaTthl 1 00CyXaeHve

Nmmynuzanusa HatuBHbiMu  JITIBIT 4yenose-
Ka BbI3BajJla aTEePOCKIICPO30IOI00HbBIC ITOPaKeHUS
aopThl KPOJIMKOB, TaKWe Kak JIeWKOIMTapHash WH-
¢waBTpanust CTEHKHU aOPThI, aAUITOLIMTApHAsT M XOH-
JIpOLIMTapHasi MeTaruia3usi MeIuu, OTJIOKEHUSI TIPO-
TEOTJIMKAHOB B MCIUM.

IMponykuus antuten Kk HaTUBHbIM JITIBIT yeno-
Beka 1 aHTtuTtea K gpl20 BUY nokazaHa Ha pUCYyH-
ke 1. Kak BUaHO, y KPOJIUKOB, UMMYHU3UPOBAaHHBIX
JITIBII, Ha 28-it 1 42-ii AHU BBISIBJISIIOTCSI aHTUTEJIa
K gpl120 BUY (puc. 1). Kponuku He nmoaBepraiuch
BosaerictBuio BUY-1 nim gpl120 BUY-1. TToaTo-
My MOSIBJICHHE aHTHUTEN K gpl120 B KpOBU KPOJIMKOB

Cncok nutepatypbl / References

MOXKET OBbITh BbI3BAHO TOJBKO MMMYHHBIM OTBETOM
npotus JITIBII.

IMossnenue antuten k gpl20 BUY-1 B oTBeT Ha
uMMyHM3auuio HaTuBHbIMU JITTBII, BbI3BIBaIOIILYIO
aTepoCKJIepOo3, IMO3BOJISICT Mpearoaaratb, 4YTO MM-
MyHHBIN 0TBeT K gp 120 BUY-1 npu BUY -undexummn
B CBOIO OUepeb MOXKET COMPOBOXKAATHCS MPOIYKIIU -
et areporeHHbIX aHTuTen K JITIBIT. CnepoBaTenbHO,
dakTopom ateporenesa npu BUY-1-uHdexumnu mo-
ryT OBbITh AHTUTEJIA K HATUBHBIM JIMIIOMPOTEUHAM,
TMOSIBJICHIE KOTOPBIX OOYCIOBIIEHO MMMYHHBIM OT-
BeToM npotuB gpl120 BUY-1.

3aKnyeHne

Taxkum obpa3om, aTepOreHHbIi UMMYHHbIN OTBET
npotuB HaTuBHBIX JITIBIT B Mmoaenu arepockieposa
KPOJMKOB COMPOBOXAAETCS MPOAYKIIUEN aHTUTEN K

gpl120 BUY-1.
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