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INFLUENCE OF INTESTINE MICROSYMBIONTS METABOLITES ON THE
PRODUCTION OF NITRIC OXIDE BY PERITONEAL MACROPHAGES

Ivanova E. V., Bondarenko T.A., Chainikova I.N., Bukharin O.V.

“Institute of Cellular and Intracellular Symbiosis”, Orenburg, Russia

Metabolites of clinical cultures Clostridium spp., Staphylococcus spp., Bacteroides spp. significantly in-
hibited in vitro basal secretion by peritoneal macrophages (MF) of nitric oxide (NO) mice. In contrast,
metabolites of Bifidobacterium spp., Lactobacillus spp. and Propionibacterium spp. moderately stimulated
the NO secretion. The overall effect of the metabolites influence of intestinal microsymbionts on the func-
tional activity of MF will be determined by their qualitative and quantitative composition in the human
intestine eubiosis and dysbiosis.

Key words: metabolites of bacteria, nitric oxide, macrophages

NANOTUIINMYECKNE MEXAHNU3MbI MTHAYKIIN
U1 PETYASILIU AYTOUMMYHHBIX PEAKITUN
ITPA SKIITEPUMEHTAABHOM AYTOMUMYHHOM
OHIEDAAOMMUEAUTE KPBIC

HNBanos I1.B., Mensmiukos U. B., beayaeBa A. B.

@DI'BOY BO « Ygmypmckuli rocygapcmBeHHbL YyHUBepcumem», MxeBck, Poccus

Ilenpio paboTHI AB/IAMIACH NIPOBEPKA IMIIOTE3bI O TOM, YTO VHAYKIVA M PETyIALA ayTope-
aKTMBHBIX JMMQOLUTOB B MOJENN 9KCIIEPUMEHTAIbBHOTO ayTOMMMYHHOTO SHIjedarToMuennTa
(DAD) KpbICc OCylIeCTBIACTCA ONOCPENOBAHHO Yepe3 MAMOTHMII-aHTHuAnMorTumdeckue (VAI)
B3aMMOJICVICTBUA C y4acTyeM TMMQOINTOB, MPOAYLUPYIOMINX aHTUNAMOTUINYECKYIe aHTUTe/Ia
co cBoiicTBaMu peBmaroupHoro ¢axropa (PD). Meroppl. Kpbic MMMYyHM3MPOBaIN OCHOBHBIM
6enxom MuenHa Mopckoit cBuHKM (ObMwc). VccnenoBanu KHeTUKY 06pa3soBaHMA aHTUTEN
U ayTOAHTUTET B XOfle UMMYHHOro oTBeTa. AHTUTeNna K ObMMc n ayToanturena k ObM kpbl-
col (OBMk) onpenensimu MetofoMm VIDQA. PO onpenensinu B TeCTe arrmOTHHALIMN TAHU3UPOBAH-
HBIX Harpy»xeHHbIX IgG spurpounros. Hammune VIAVI B3anmMopeiicTBIUI MICC/IEfOBAIN METOROM
KoHKypeHTHOro VIOA Pesynbrarsl. Ilokazano cymecrBosanue VIAV B3aumopeiicTBuil MeXIy
Mexy antutenamu k ObMwmc u PO c opHoll cTopoHbl, U, Mexay antutrenamu K ObMk u PO
¢ mpyroit. O6Hapy>keHa acconManyiss MeX1y BLICOKMM ypoBHeM P® B KpOBU U OTCYTCTBMEM KIIN-
HUYeCKUX MIPU3HAKOB DAD Y MMMYHM3MPOBAaHHBIX )KMBOTHBIX. 3aKn04YeHre. MeXaHu3M UHIYK-
uuy ayroanTuten K ObMk npu ummynnsaunu ObMwMc onocpenosan VAV B3aumozeiicTBuAMI
C KJIOHaMI MMQOILUTOB IPOAYLUVUPYOMVMIA aHTUNANOTUINYECK/e aHTUTe/IA CO CBOMICTBAMU
P®. AHTHMAMOTHIINYECKIE AaHTUTe/IA CO CBoVICTBaMM PO OCyIIecTBIAIT creluUIecKyio He-
TaTMBHYIO PEryasAlMIo IyMOPAIbHOIO MMMYHHOTO OTBETA IIPOTUB IeTepO/IOTMYHOr0 aHTUTeHa-
nHpgykTopa 9A3, ObMMc uepe3 AV B3aumopericTBIA.

KaroueBble cA0Ba: pacCessHHBIN CKAEPO3, 3KCIIEPUMEHTAABHBIU ayTOUMMYHHBIN HIIearo-
MMEeAUT, PEBMaTOUAHBIN (DaKTOP, UAMOTHUII-aHTUUAUOTUIINYECKIE B3aUMOAENCTBUS

BBenmeHne. DxcriepMeHTaIbHBIN 2y TOMMMYH-
HbII1 sHIedanomueut (JAD) saBIsAeTCA eMue-
nuHusupylomuM 3abonesanuem LJTHC, xoTopoe
0OHapy>XKMBaeT MHOXXECTBO CXOJHBIX IIPM3HAKOB
C paccestHHBIM cKiepo3oM. Hecmorpst Ha 607b-

110€ KO/NMNYECTBO IPOBEJNEHHBIX MCCIENOBAHNIL,
NPUYVMHBL Pa3sBUTHUA ayTOMMMYHHON peaKIuu
VI MEXaHM3MBI €€ PEryaALN, BO MHOTOM, HE BbI-
sAcHeHbl. Yalle BCero Kak IpMYMHY aKTMBALUNU
ayTOpPeaKTMBHBIX JMMQPOLNTOB paccCMaTpPUBAIOT
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HajM4ye MMMYHHOIO IlepeKpecTa MeXJy rere-
po- u ayroanTureHamu. OfHaKoO, U3BECTHO, YTO
KPOCCPEaKTUBHOCTY MEXJY CBOMMU U UY>KUMU
OelkaMy MMeNVHA HEeNOCTaTOYHO JyIs 3aIlyckKa
arpeccMBHOTO ayTOMMMYHHOTO Iporecca [1].

Wpnotun — antunpgnorunmdeckme (MAN)
B3aMIMOJIENICTBMA PacCMaTPUBAIOTCA KaK OIVH U3
BO3MOYKHBIX M€XaHM3MOB aKTMBALUM U Perys-
VIV QY TOAHTUTENL. AyTOpeaKTUBHbIE TMMQOLTHI
B HOpME€ HaXO[ATCA IIO[ peryIATOPHbIM KOHTPO-
JIeM U, pa3BUTUTIIE QY TOMMMYHHBIX 3a00/IeBaHMI1
acCOLIMMPOBAHO C HApPYyIIEHMEM PEerylIATOPHBIX
GYHKUMIT aHTUMAMOTUNINYECKUX aHTuTen [2].
[TosTOMy aKkTMBaIVsA ayTOPEaKTUBHBIX MUMQO-
nuTOB Npu JAD KpPbIC MOXKET OBITh VHJYLVIPO-
BaHa HapylIeHMEM B CUCTeMe UAMOTUIINYECKON
perynanuum.

OpHuM 13 GaKTOPOB PETY/IAILNN Ay TOPEaKTHB-
HOCTM MOTYT BBICTYTIaTh aHTUTEJIA, HAIIpaB/IeHHbIE
Kk (Fab)2, Fab, Fc dparmenram IgG. AnTMnauorn-
HNMYecKye aHTUTeNA, YYacTBYOlLe B HETaTUB-
HOJl pery/iiuy ayTOpeaKTUBHBIX ITUMQOLNTOB,
ABJISIOTCS TaKXKe aHTUTeNIaMy, ClieupUIHbIMI
K Fc-pparmenTam IgG [3], 1.e. o6magatoT cBOII-
cTBaMu peBMatoupHoro dakropa (P®). B cBsasu
C 4eM, IpefiCTaB/IAeTCS MHTEPECHBIM OIlpefierie-
Hye PD B X0/1e ayTOMMMYHHOV peakIuy B MOJie-
mm DA KpbIC.

Ilenpro pab6oThl ObTa NpOBepKa IMIIOTE3bI
O TOM, 4TO MHAYKIVA ayTOPeaKTVBHBIX ITUMPO-
LATOB B Moje/m DA KPbIC OCYILECTBIAETCA OIO-
cpenoBaHHO 4yepes VIAVI BsauMopeicTBuA MeXIy
ayTOpeaKTMBHBIMM uMdonuTamMu 1 nuMdorm-
TaMU, CIeIVPUIHBIMY K TeTePO/IOTTYHOMY aHTH-
reHy. Perynanusa ayTopeakTUBHBIX TMMQOIUTOB
B JIAHHOJ SKCIIEpUMMEHTATIbHOM MOJENN MOXKeT
OCYIIEeCTBIIATbCA AHTUMAMOTUIINYECKUMY aHTU-
Te/laMM Co cBoyictBamu PO.

Marepuansl 1 MeTOAbI MccnemoBanmii. Kpoic
Wistar *MMYHM3MPOBa/Ii OCHOBHBIM O€/IKOM M-
ermHa Mopckot cBuHKY (OBMMc). YpoBHM aHTH-
ten1 K OBMMC 11 ayTOQHTHTENT K OCHOBHOMY O€/IKy
muenyuHa Kpbicbl (OBMK) B I1asme KpoBM oIpe-
nenamm meropoM VIDA. Yposenb PO onpepensanu
B peaKIVV arTIIOTVHALVIY (PUKCYPOBAHHBIX TaHM-
3MPOBAHHBIX 3PUTPOLNTOB YeTOBeKa, HarPy>KeH-
HbIX IgG kpbichl. KpoBb 3a0upany e>xeHee/1bHO
KapAyuanbHOM MyHKUMei. ViccimenoBany KMHETUKY
00pa3oBaHMs AHTUTEN U Ay TOAHTUTEI B XOfIe VM-
MYHHOTO OTBeTa. [I14 BbiACHeHUA pomn PO B pe-
rynmAuu MUMMYHHOT'O OTBETA ITPOBOAVIIVI CPaBHI -
Te/IbHBI aHanMu3 npofgykuunu PP y ycToidmBbIxX
Y YyBCTBUTE/IbHBIX K pasBuTuio DA kppic. AV
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B3aMMOJIENICTBUA MeXy aHTuTenamu Kk ObMmc
u PO, ayroanturenamnu k ObMk u PO onpenens-
I METOZIOM KOHKypeHTHOro VIDA.

PesynbTaThl MccnenoBaHusA. OKCIEpUMEHTAIb-
HBI/l ayTOMMMYHHBIN SHIjedanomueuT. Kpbichl,
uMMyHnsuposanasle OBbMMc Obtn paspeneHst
Ha YCTOMYMBBIX ¥ YYBCTBUTE/IbHBIX K Pa3BUTHUIO
OA3. KinmHuyeckme mpuU3HAKU HAOTIONATNCDH
B cpepHeM Y 35 % >XMBOTHBIX. CMMIITOMBI IIPO-
ABNAANNUCH Ha 12-14 peHp mocne MMMYHMU3ALUMU
B BIJI€ ITIOTEPY TOHYCA XBOCTA M IIOCTENIEHHO IPO-
IpeccUpoOBaIy [0 YaCTUYHOTO VM IIOTHOIO Ia-
panuya 3agHUX KoHeyHocrell. Ha 21 menb nmocie
VIMMYHM3aIM HaO/TIofja/1ach ITOTHAsA CIOHTaHHAs
pemMuccusA KIVMHUYECKUX IPOABIEHNIA.

Kunemuxa anmumen k ObMmc, aymoanmu-
men k¥ ObMk, 6 x00e uMMyHHO20 Omeéema HA
2emeponozuunviti ObMmc. Y Bcex >XMBOTHBIX
MaKCUMYMbl 00pa3oBaHuUsA aHTUTE K aHTUTEHY-
MHAYKTOPY, OBMMC, 1 aHTUTEN K Ay TOTOTMYHOMY
OBbMk He coBnafiaoT Bo BpeMeHn. HesaBucumbii
XapaKTep KMHETUK aHTUTEN IPOTUB IreTepo- U ay-
TOQHTUTEHOB CBUETENBLCTBYET [4], 4TO aHTUTENA
K OBMwmc n ayroanturena Kk OBMk saBnaoTca
IPOAYKTaMJ Pa3HbIX KJIOHOB TMMQOIUTOB, a He
OJHVMU ¥ TEMU >K€ aHTUTEeIaMM, IIePEKPECTHO-
pearupymomuMy Ha ayTo- U IeTepPOJOTUYHBIN
OBM, kak mpepnonaraeT runoTe3a UMMYHHOTO
IepeKpecTa.

Y xpbic 63 cuMnToMoB DAD VMMYHHBI OT-
BE€T K aHTUTEHY-MHAYKTOPY MMeJ BbIpa>KeHHBIN
JIATEHTHBIV IEPYOJ, YTO SABJIAETCA HE TUIIMYHBIM.

Kunemuxa u cpasnumenvuviii yposenv PP
Y Kpvic ¢ cumnmomamu u 6e3 cumnmomos IAD.
Knunernka P® npuHnunmanbHO pasnamyaercs
Y Pa3HBIX TPYIII KPbIC. Y YCTONYMBBIX KMBOTHBIX,
HepBbIll MUK npoaykunusa P@ gocturaer makcu-
MyMa y>Ke Ha 7 [leHb IIOC/Ie UMMYHM3alUI U CO-
BIIQZIaeT C JIATEHTHBIM IIEepUOLOM B 00pa3oBaHUN
aHTUTEeNn K rereponormynomy ObMmc. ¥V xpbic
¢ cumnTomamy A PP B mepmop MHAYKLIUU
VIMMYHHOTO OTBETAa OCTA€TCA Ha O4YEHb HU3KOM
YPOBHe.

BrisiBneno, 4yto ypoBeHb PO y uyBcTBUTEND-
HBIX K pa3sBUTUI0 DAD KPbIC B IEpUOJ MHA YKL
VMMYHHOTO OTBETA, Ha 7 JJ€Hb IIOC/I€ UMMYHMU-
3alMy, 3HAYUTETbHO HIDKE, Y€M y YCTOMYMBBIX
K pa3BuTuio DA KpbIC.

UAMV e3aumooeiicmeus mexnoy anmumena-
mu k OBMmc u PO, aymoanumumenamu k ObM
u P®. CnocobHoctp PO-copeprkaieit mma3mbl
KOHKYPUPOBATh C aHTUTE€HOM, IIPM MIMMYHU3a-
LMK, KOTOPbIM OHa nonydeHa, ObMwc, u cnenu-
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¢uyeckn nmopaBnaATh cBAsbiBaHMe OBMK ¢ aHTH-
Teamy mpotuB OBMK ykasbiBaeT Ha TO, 4TO PD
ABJIAETCA AaHTUMAVOTUIINYECKUMY aHTUTEeIaMU
0 OTHOIIEHMI0O K nuMmdonuram, crenudmy-
HeIM K OBMMc u nmumdonuram, crienypuaHbIM
kK ObMk.

3aknoueHne. MexanusM MHAYKLUM ayTOAH-
tuten K ObMk npu nmmyHnnsauyy ObMwc omno-
cpenoBaH VAV B3anmMoneiicTBUAMMI C KJIOHAMU
MMMQOUNTOB, TPOAYLUPYIOIUMI aHTUNANOTH-
IM4YecKye aHTuTena co cporcreamm PO. Brico-
K1t ypoBeHb P B m71a3Me KpOBU KPBIC B IEPUOJ,
VIHYKIIMY MIMMYHHOIO OTBETa, Ha 7 JieHb II0C/Ie
VIMMYHM3al[I/, aCCOLMMPOBAH C OTCYTCTBUEM
K/IMHNYECKUX NposABIeHnit DAD. Pesynbrarsl mmo-
JTy4eHHBbIe B paboTe YKa3bIBAIOT Ha TO, YTO aHTM-
MINOTUIIMYECKIIE aHTUTENAa co cBoyictBamu PO
OCYIIECTB/IAIOT CHenVpUYeCKyI0 HEraTUBHYIO

Temamuueckue cmamblu

perynuio TyMOPa/JIbHOTO MIMMYHHOTO OTBETa
IIPOTUB AHTUTEHA-UHAYKTOpa JAD, OBMMc ue-
pes VIAW BsaumopencTBu.
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IDIOTYPICAL MECHANISMS OF INDUCTION AND REGULATION
OF AUTOIMMUNE REACTIONS IN EXPERIMENTAL AUTOIMUNE
ENTSEPHALOMYELITIS IN RATS

P.V. Ivanov, I.V. Menshikov, L.V. Beduleva

Federal State Budgetary Educational Institution of Higher Education
«Udmurt State University», Izhevsk, Russia.

The aim of research was to confirm that induction and regulation of autoreactive lymphocytes in model
of the experimental autoimmune encephalomyelitis (EAE) in rats is carried out indirectly through idiotip-
antiidiotipic (IAI) interactions with participation of the lymphocytes producing antiidiotipic antibodies
with rheumatoid factors (RF) properties. Methods. Rats were immunized by the main guinea pig myelin
protein (MMPgp). The kinetics of antibodies and autoantibodies formation during the immune response
was investigated. MMPgp antibodies and MMP rats autoantibodies were determined by ELISA. RF was
determined during agglutination test of tannised loaded IgG erythrocytes. The presence of IAI interac-
tions was studied by competitive ELISA method. Results. Existence of IAI interactions between MMPgp
antibodies and RF on the one hand, and, between MMP rats antibodies and RF on another hand was
demonstrated. Association between RF high level in a blood and lack of clinical signs of EAE was found
in immunized animals. Conclusion. The mechanism of induction of MMP rats autoantibodies during
MMPgp immunization is mediated by IAI interactions of that clones of lymphocytes, which producing
antiidiotipic antibodies with RF properties. Antiidiotipic antibodies with RF properties is carry out a spe-
cific negative regulation of a humoral immune response against a heterological antigen inductor of EAE,
MMPgp through IAI interactions.

Key words: multiple sclerosis, experimental autoimmune encephalomyelitis, rheumatoid fac-
tor, idiotip-antiidiotipic interactions
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