3KCn€puM€Hma]leaﬂ Uu Kiurudeckas d?apMaKO/lOZuﬂ

OBb30P JIMTEPATYPbI

2008 Tom 71 Ne2 C. 65— 69

3®DEKTbI MOAYNALUUN XONMUHEPITMYECKON CUCTEMbI

NPU BOCNAJIEHUU

I. . HexuHckas, A. J1. BnagbikuH, H. C. CanpoHos'

AHaJM3 LEHTPAIBLHOTO U TEepH(PEPUYECKOro “XOIMHEPTHUECKOTO MPOTUBOBOCHIAIHUTEIb-
HOIO OTBeTa” IOKAa3all, YTO XOJIMHEPIUUECKUE MEXaHU3MBI SBIISIOTCS BEAYLIUMH B (hapMako-
Jormdeckux 3(QekTax MOTaBICHIs IOKOBOI peaknun. B HeaTomHM4eckoM BapHaHTE IIIOKA
(9H/IOTOKCHYECKUH IIOK) IEHTpajbHble aroHUCTHI m-AchR, amexTpryeckas CTUMYIISLUS
nervus vagus ¥ UMIUIAHTALUS 3JIEKTPUUECKOTO CTUMYJISITOpA nervus vagus, a Ipu aTornuye-
CKOM BapHaHTe MIOKa (aHa(HUIAKTUYECKUH HIOK) aHTaroHUCThl m-AchR u Oenku ruia3mbl
kpoBH 1gG 1 anbOyMHUH CHIDKAIOT HATOXMMHUUECKYIO CTaHIO LI0Ka. MORysIus UMMYHHOM
CHCTEMBI, B YaCTHOCTU B-numdouuTos, MoKeT UMETh 3HaUE€HUE HE TOJIBKO B TEPAIUU LI0KA
Pa3HOro reHesa, HO U B NPOGUIAKTUKE TUIIOKCUU, CTPECCOBBIX 3B U APYTUX 3a00J1€BaHUM.

KuaroueBble cjioBa: M- 1 H-XOJIMHOPEUCITOPLI, aHa(l)I/IJ'IaKTI/I‘IeCKI/Iﬁ 1IOK, BHZ[OTOKCI/I'-IGCKI/Iﬁ

IIOK, B-THMQOIHTBI, CEpOTOHUH

Mopnynsiiusa akTUBHOCTH XosimHopeuenTopoB (AchR)
MIPEJCTaBIsIeT 3HAYUTENIbHBIA MHTEpec A pa3paboTKu
TepaneBTUYECKUX TMOAXOIO0B K JICUECHHIO psija 3aboseBa-
HUI, B MaTOreHe3e KOTOPhIX MMEET MECTO HapyIIEHUE IKC-
npeccuu Win (QyHKIHUA MYCKapHHOBBIX (M) ¥ HUKOTHHO-
BbIX (n) AchR. [Tomumo skcnipeccun m- u n-AchR B Hep-
BHOM TKaHM, OTH pELENnTopbl IMPEACTaBICHbl Ha
SMUTEIMATBHBIX KJIETKAaX PeclUpaTOpHOro TpakTa, Kepa-
TUHOLUTaX, Makpodarax, rumdouutax u ap. [9, 25, 31,
44, 49]. Ha Mozenu SHIOTOKCUYECKOTO IIOKa OBUIH MOKa-
3aHbl 3((EeKThl “XOIMHEPTUYECKOTO MPOTUBOBOCIIAIHTE-
npHOro otera” [16] m “BocmamutenbHOro peduekca’”
[46], peanu3anunio KOTOPBIX CBSI3bIBAJIM C aKTHBALIUEH (-
(hepeHTHBIX BOJIOKOH nervus vagus u o7 n-AchR, nokanu-
30BaHHbIX Ha KJIETKaX MMMYHHOW CHCTeMBbl. M3BEeCTHO,
YTO HHIOTOKCHYECKHUH IIOK — Hauboee Tsxenas hopma
CHUCTEMHOTO BOCHAJIUTENLHOrO OTBeTa (Hampumep, Mpu
CEICHCe, BBI3BIBAIOIIEM MMOBPEKICHUS MHOKAPIHOLMTOB,
u apyrux 3aboneBanusix) [39]. JlexkapcTBeHHas Tepanus
9H/IOTOKCHYECKOTO IIOKa BKIIIOYAET MeMOAWHAMHYECKUE,
AHTHUMUKPOOHBIE U JI€3MHTOKCUKAIIMOHHbIE CPEACTBA U
MaJIo YYUTHIBACT TSKETYI0 TUCHYHKLIUIO HIMMYHHON CHC-
TEMbI, HAOIIOAaeMYI0 TIpH 3Toii narojorud [ 1], xors usse-
CTHO, YTO MPOAYKIMS KJIETKAMA HIMMYHHOM CUCTEMBI (hak-
Topa Hekposa onyxonu (TNF), untepneiikuna-1p3 (IL-10)
U JIpyTUX OpPO- ¥ MPOTUBOBOCIAIUTENbHBIX LUTOKUHOB
HAXOAMTCS MO/l KOHTPOJIEM BereTaTUBHON HEPBHOMU CHCTe-
™Mbl [17]. [Ipeamnonaraercs, YTO aKTUBALUS LEHTPAIbHBIX
XOIIMHEPTUYECKUX MEXaHU3MOB MO3BOJISIET U30€XKaTh MPOo-
SIBICHUS MHOXECTBa IMOOOYHBIX 3(PPEKTOB, BBI3BAHHBIX
YCUJICHHEM XOJMHEPTru4ecKol Mepeaadyn B BEreTaTUBHBIX
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TaHIIMAX, IJI€ OCHOBHYIO pojib urpaioT a3/B4 n-AchR
[15]. Bo30yxnenue anerunxonuHoM o7 n-AchR Ha mak-
pocarax unrubupyer akruBauuio NF-kB — xiroueBoro
(hakTOopa TpAHCKPUIIMH, HEOOXOOUMOro JJisi CHHTE3a
MTPOBOCIATUTEILHBIX ITUTOKUHOB [48].

Bricokue KOHUEHTpalKuy MPOBOCIATUTEIBHBIX Meaua-
TOPOB B o4are BOCHAJICHHs, 00pa3yroluecs NpHu JIOKalb-
HOM HMMYHOIATOJIOTUYECKOM IPOLIECCE, BBI3BAHHOM
MHUKPOOpPraHU3MaMM, NMPU HUIEMUU WJIM MOBPEXKICHHEM
TKaHH, MPHUBOIAT K aKTUBALUH ap(PEPCHTHBIX BOJIOKOH
nervus vagus. Ilocienyioniee pacpocTpaHeHUe CUTHAa
CBSI3aHO INIaBHBIM 00pa3oM ¢ mepejayeil ero B Meaysuisip-
HOE SJIpO COJUTAPHOIO TPaKTa, HEMPOHBI KOTOPOTO KOH-
TAaKTUPYIOT C IIPEraHINIMOHAPHBIMU HEUPOHAMH nervus va-
gus, JTOKaJIM30BaHHBIMU B IOPCAIILHOM MOTOPHOM M JIBOM-
HOM fiipaX NPOJOJroBaTOro Mo3ra. PeuuIpokHbie
B3aMMOOTHOILICHUSI MEX[Y SApamMH BEreTaTUBHON Hep-
BHOI CHCTEMBI B IPOJOJIITOBAaTOM MO3IE C BbILIEIEKALIH-
MU 00pa30BaHUAMH, BKIIOYAIOIIMMH THIIOTAIaMyC, MUH-
JATMHYy U OCTPOBKOBYIO KOpPY, 00pa3yloT ICHTPAIbHYIO
HEHPOHAJIBHYIO CTPYKTYPY, Perylmupyrouyio 3¢depeHt-
HYIO niepesiady nervus vagus. BaxHyo poiib B peaju3anun
POTEeKTOpHOTo pdexTa 3pPepeHTHoN CTUMYIIALUY ner-
VUS vagus UTparoT IMMYHOKOMIIETEHTHbIE KJIETKU B Opra-
HaX PETHUKYJIOIHIOTEINAIbHON CHUCTEMBI (II€YeHb, Ceje-
3eHKa, Jierkue) [36,46]. Ha Momenu 3HIOTOKCUYECKOTO
II0OKa Yy KPbIC NIOKA3aHO, YTO JIEKTpUYECKas CTUMYJISLNS
JUCTAJIbHBIX YYaCTKOB Hervus vagus mocie Ounarepalb-
HOW LIepBUKAJIbHOM BaroTOMUU MPUBOAMUT K CHUKECHUIO B
CBIBOPOTKE KPOBH, IEUEHH U CEJIe3€HKEe KOHUEHTpalHuu
TNF, a Takke HUBEIUPYET BBIPAKEHHYIO THIIOTEH3HIO,
HaOmonaeMyro npu moke [16]. Xupyprudeckas UMILIaH-
Talys EKTPUUYECKOTO CTUMYJSATOpa nervus vagus [24],
aKTHBAIMS d(PPEPCHTHBIX HEHPOHOB MYCKApUHOBBIM aro-
HUCTOM (MHTpaLepeOpOBEHTPUKYIIIPHOE BBEICHUE B Jie-
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BbIif OOKOBOM KeNylnoueK MO3ra YeThIpEeXBaJIeHTHOIO I'ya-
HWITHIpa30oHa) [15] Takyke MPUBOIAT K CHIKEHHIO MTPOSIB-
JIEHUH HHJIOTOKCHYECKOro LI0Ka. Posib MMMYHHOH cucTe-
Mbl B peajH3alyd LEHTPAIBHOIO ‘‘XOJUHEPTUYECKOro
MIPOTHBOBOCIIAJIUTEIBHOIO MyTH CBSI3BIBAIOT CO CHHIKE-
HUEM MPOAYKIHH MaKpodaraMmu npoBOCHATUTEIbHBIX -
TOKMHOB, B 4acTHOCTH, TNF. AKTHBHOCTH Makpodaros
peryaMpyeTcst HaJuuueM HeTOCPEACTBEHHBIX KOHTAKTOB
MEXIy HUMH U XOJHUHEPTrHYECKUMHU BOJIOKHAMH. Bojb-
LIyI0 POJIb B MOAYJISUMH (DYHKIMOHAJIBLHOH aKTHMBHOCTH
MakpogaroB urpaet ceneseHka [37]. Beenenue cruieHIK-
TOMHPOBaHHBIM MbIlIaM, noayyuBmuM LPS (iumononu-
caxapun E. coli), aronucra a7 n-AchR HUKOTHHA yBemH-
yuBaeT NpoAykuuio makpodaramu TNF u konudecTso je-
TaJbHBIX UCXOJ0B y Mbiweii [38]. BmecTe ¢ TeM u3BeCTHO,
YTO NPOTEKTOPHAs posib B-1muMdonuTos B matorenese sH-
JIOTOKCHYECKOr0 LIOKa CBSi3aHa C MPOAYKLUUEH UMMYHOT-
no0ynuHOB Kiacca IgM u akTHBaLMeill KOMILJIEMEHTa,
MPUBOJIS TaKUM O0pa3oM SPUTPOLMTHI, TPOMOOLMTHI U
npyrue kietku Kk muronusy [40]. Cpoxu BKIIOYSHHSA
B-mumdonmros B craguio MaHudecTauy 3HI0TOKCHYE-
CKOT'O IIOKa MPAaKTUYeCKH HeU3BeCTHbI. OJTHAKO HA MoJe-
T HEaTONHWYeCKOTO0 BapuaHTa pPa3BUTUS OPOHXOKOHCT-
PUKTOPHOIO OTBETa Y MBbIIIEH, BBI3BAHHOIO TaNTEHOM
tpuHuTpodenun xinopuaom (TNP), 6but0 moxazaHo, 4To
aktuBanysa B1-TUMQOIUTOB NPOUCXOIUT B IJIEBPAIBLHOM
U MEPUTOHEATILHOM MOJIOCTH B KOPOTKUE CPOKU. AKTHBH-
poBanHbIe B1-muMpounTel MUTpUPYIOT B TUM(paTHYeCKUe
y37Ibl ¥ CENIE3eHKY, I7ie OHU B TeueHue 15 — 30 muH co3pe-
BaloT B IgM-nponyuupyromue B-mumdouuter. B3aumo-
nerictue antu-TNP IgM ¢ korbproratamu TNP-cobcTBeH-
HBIN O6€JI0K OpraHu3Ma B TKaHH JIETKOTO IMIPUBOIUT K 0Opa-
30BaHMIO JIOKAJIBHBIX MMMYHHBIX KOMIUIEKCOB, KOTOpBIE
AKTUBUPYIOT CHCTEMY KOMILJIEMEHTA, BBI3bIBAs BHIOpOC
OpPOHXOKOHCTPUKTOPHBIX MEAHATOPOB [32].

Taxkum 00pa3om, aHANIN3 U3JIOKEHHBIX JTAHHBIX MO3BO-
JISeT NPEANONIOKHUT, YTO B PeaIn3allii dHIOTOKCHYECKO-
IO II0KA, KPOME HEPBHBIX MEXaHH3MOB a)(hepeHTHOH U -
(bepeHTHON CTUMYIALUM nervus vagus, y4acTByeT UMMYH-
HBII KOMIIOHEHT, HEOOXOMMBIN /715 €r0 MaHU(EeCTaHH.

Ponp B-muMm@ornuToB npu atonmdeckoM BapHaHTE pas-
BUTHUSl THUIEPYYBCTBUTENBHOCTH HEMENJIEHHOIO THIIA
(F'HT 1 Tuma) xopomro u3BecTHA. MIMMYHOJIOTHUYECKYIO
CTaHI0 aHA(MITAKTHYESCKOTO IIOKA CBS3BIBAIOT C HAYAJIOM
MPOAYKIUH aJUIepreHcrennpUuecKux aHTUTeI Kiacca
IgE nmm IgG1l u GopmupoBaHreM OpOHXHANBEHON THITEp-
PEaKTUBHOCTH, a IATOXUMHYECKYIO CTa/INI0 — C Pa3BUTH-
€M MEIUaTOPHOI'0 OTBETa TYUHBIX KJIETOK M JPYTUX KJle-
TOK-3()(eKTOpOB cTeHKU OpoHXOB [34]. BaxkHOCTH Tepa-
nuu peakuuid ['HT akTyanbHa B CBSI3U ¢ BBICOKHUM PUCKOM
pa3BUTHSI aCTMaTU4ECKOro CTaTryca, OCTPOro aHTMOHEBPO-
TUYECKOr0 OTeKa, OCTPOM IeHepaln30BaHHON KpanrBHHU-
1161, aHaduIakTdeckoro moka [28]. M3BecTHBIMH TOAXO-
JlamMu naToreHetudeckort tepanuu peakuuii ['HT sBisroT-
Cci  NPUMEHEHHWE  AHTUTUCTAMMHHBIX  IpPErNaparos,
IIPECCOPHBIX areHTOB, OPOHXOAMIIATATOPOB U CHCTEMHBIX
[JIFOKOKOPTUKOCTEPOUIOB, HAIIPABICHHBIX Ha KYIUpPOBa-
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HUe narosiorudeckoro npouecca [12]. [Ipu 3ToM He yuu-
TBIBAIOTCSI MYCKaPHHOBEIE XOJIHHEPTUIECKUEC MEXaHU3MBI,
KOTOPbIE YYaCTBYIOT B PETYISIHMHA OPOHXHAILHOTO TOHyCa
[22]. IIpu XpOHHUYECKHX OOCTPYKTHUBHBIX 3a00JIEBaHUSX
JIETKUX M HEKOTOPbIX BapHaHTaX OpPOHXHAJIbHOM acTMbI
HAOIIIOIaeTCsl aKTHUBAIUS XONWHEPTUUECKUX JIETOYHBIX
HepBoB [13], a Takke MOBBIIIEHHAs YYBCTBUTEIHHOCTD
JIBIXaTeNbHBIX MyTel K JAeHCTBHIO MyCKapUHOBBIX aroHU-
CTOB, MPUBOIAIINX K OpoHXOKOHCTpUKIUH [30]. Orenka
nepruhepUIecKOro XOIHHEPTUIESCKOTO “TIPOTHBOBOCIIAIIH-
TEJNBHOTO OTBETa”, MPOBEACHHAS HAMU HA MOJCH aHa(u-
JAKTHUYECKOTO 1I0Ka (MOPCKHE CBMHKHM), MOKa3ajia, 4To C
MIOMOIIBI0  MYCKapHHOBOTO  AHTAarOHHWCTAa  METaIllHA
(2 mr/kr 3a 40 MUH [0 IIOKa) U AHTHXOJIMHACTEPA3HOIO
npenapara Heocturmuna (0,02 Mr/kr 3a 15 MuH 10 mI0Ka)
MOXHO 3(D(heKTHBHO MPEIyNPEKAaTh aHA(UIAKCHIO. AHA-
(huakTUYeCKHii MHAEKC MO YeTBHIPEXIUTIOCOBOM cHCTeMe
coctasui 0,4 £ 0,2, B kouTpoie — 4 + 0 [5]. BozmoxkHo,
MeTanuH, Onokupys m-AchR, Takum oOpazom mpemy-
MPEXKAAeT BaryCHYIO CTHMYJISIMIO PECIUPATOPHBIX KJle-
TOK JIETKOT'0, BBI3BAHHYIO HOPMaJbHOM JIOIIAJANHON CHIBO-
poTKOW, W omHOBpeMeHHO Onokupyer m-AchR xierok
JIETKOT0, HE OTHOCAIIMXCA K HepBHOM TkaHu. Hopanpena-
JIUH, BBICBOOOXKIAEMBI CHMIATUYECKUMH HEPBHBIMH
OKOHYAHWSIMA M MO3TOBBIM CIIOEM HAJIIIOYCYHUKOB, U aJI-
pCHANNH, BBIACISACMBI MO3TOBBIM CJIOEM HAAMOYCTHU-
KOB, MOJYJIUPYIOT MPOAYKIHUIO IUTOKWHOB M (PyHKIMU
KJIETOK UIMMYHHOH CHCTEMBI uepe3 o- U [-aJpeHopeLen-
Topsl [27]. Baxxnocts O6mokaapl m-AchR moareepxaaercs
TeM, 4TO aroHMCT m-AchR amexnmnnH, BBEIEHHBINH 3a
30 MMH [10 1LIOKA, YUIMHSET aroHaJIbHBbIA MEepUox ¢ 2 10
5 muH [8]. 3BeCTHO TakKe, 4TO alleTUIIXOIUH MOXET He-
MOCPENICTBEHHO cTUMYyIMpoBarh n-AchR B-nmumgponmTos,
MIPUBOJIS K CHIDKEHHIO MX (D)YHKIMOHAIBHON aKTHBHOCTH
[42]. TloaTBepxaaeTcs 3TO TEM, YTO BBEIEHHE TaHIINO0-
JoKaropa Tepu(epUIecKoro JAEHCTBUS TeKCaMETOHHS
MPUBOANT K YCHWJIEHHUIO HIoKoBoM peakuuu [5]. Kpome
TOTO, TIOKa3aHO, YTO COBMECTHOE BBEACHUE HA MATOXUMHU-
YECKOH cTauy MeTalrHa U OEJIKOB I1a3Mbl KPOBH ajlbOy-
muHa, C-peaktuBHoro oenka (CRP), ummyHnornioOynmuHa G
(IgG) m3mensier 3¢ ¢exTsl MeTanuHa W OCTKOB IUIA3MBI
KpOBU. AHTHAHA(PHUIAKTHYECKOH aKTMBHOCTBIO, COTOCTA-
BUMOI ¢ TAKOBOW Y METaIlHA C HEOCTUTMHHOM, 00IagaeT
KoMOMHaIus MetanuHa ¢ IgG, HO He KOMOHMHAIMSI TIpera-
para c anpOymunom wim ¢ CRP [8]. M3BecTHO, 4TO yBenu-
yeHHe KoHIeHTpauuu IgG Ha MaToXUMHUYECKOW CTaauu
aHa(IIAKTHYECKOTO IIOKA TPHBOAUT K OOpa30BaHUIO Ha
TYYHBIX KJIETKax U 0azodmnax xomruiekcoB I1gG ¢ Fey-pe-
LENITOPaMH, TIPETISTCTBYIOMNX ACTPAHYIALIN KIETOK [45].

MOXHO TPEIIOIIOKHUTh, YTO UMMYHHBIC MEXaHHU3MHI,
cBsi3aHHBIC ¢ BiaMsAHHEM [gG Ha aHadumakcuio, BHOCAT
BKJIaJI B YCUJIEHHE OPOHXOIUTHUYECKOrO JIEHCTBUA MeTa-
[IMHa W, HAanpoTuB, ansOymMuH u CRP, Hecnenuduueckn
CBSI3BIBAS MMpeETapar, HUBEIUPYIOT TakuM 00pazoM 3ddek-
ThI aHTaroHucTa m-AchR u anTHanaguiakroreHHsie GyH-
KUK OTHX OCITKOB. YBEIMUCHHE KOHIICHTPALNH alTbOyMH-
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Ha wim CRP nepen manudecranueil maroxuMHU4ecKOM
cTaiuu aHa(MIAKTUYECKOTO II0KA CYIIECTBEHHO CHUKAET
WHTEHCUBHOCTH €ro mposiBieHus [8]. Bo3mokHo, aHTH-
aHaguiaktorenssie 3¢ ¢extsl, B yactHoctH, CRP Moryt
OBbITH BBI3BaHBI €0 B3aUMOJACHCTBHEM C AlETUIIXOIUHOM,
WHAYLUPOBAHHBIM HOPMaJIbHOM JIOIIAAMHON CHIBOPOTKOM.
KocBeHHO 3TO moATBep:kKIaeTcs AaHHBIMH, U3 KOTOPBIX
CIIeIyeT, YTO BBeAeHue cMecH aueTuixoinuna ¢ CRP “ot-
MeHsieT” kapAauoTpornHsle 3pdexTs! anerniaxonuna [2]. He
HCKJIFOYEHO, YTO STH OENKH, BBINOJHAS TPAHCIOPTHBIE U
CBA3bIBAIOIIME (DYHKIIMU, MOTYT SBJISATHCA aJIOCTEpUyYe-
ckuMu moxugpukaropamu m-AchR. M3BectHo, 4TO psif
MIOJIOKUTENBHO 3aPSKEHHBIX OENIKOB, OOraThIX OCTaTKaMH
JU3UHA ¥ aprUHMHA, SBJSIOTCA aJUIOCTEPUYECKHMHU aHTa-
ronucramMd m2-AchR [29], nokanu30BaHHBIX Ha MPECH-
HANTUYECKOM MeMOpaHe XOJIMHEPruuecKkoro cUHarca, ak-
TUBALMSI KOTOPBIX IPEAYyNPEekKIaeT BEIOPOC alleTHIXOIMHA
13 OKOHYaHUi nervus vagus [14, 21]. Bo3aMoxHOCTb B3au-
MozeiicTBus m-AchR ¢ MosekynamMu, HECYIIUMU TTOJIOKH-
TEJbHBIN 3apsijl, CBsI3aHa C HAJMYMEM 3HAYUTEIBHOTO KO-
JIMYECTBa KOHCEPBAaTHUBHBIX OTPHLATEIBHO 3apsiKEHHBIX
OCTAaTKOB acCHapariHOBOM KHCIOTHI B UX TEPBUYHOMN
CTPYKTYpE, KOTOPbIE Y4acCTBYIOT B CBSA3BIBAHUHU KJlacCHYe-
CKHX arOHHCTOB M aHTaronuctoB m-AchR [20].

Taxum o6pazom, Mmoryisius m-AchR ¢ momonipro aro-
HUCTOB W aHTAarOHHCTOB IICHTPAJIbHOTO M Tepudepnde-
CKOTO JEUCTBHS, a TAKKE aIIOCTEPHUCCKIX MO (PHUKATO-
POB OTKPBIBAET BO3MOMKHOCTU PErYJISLUH XOJIMHEpruye-
CKOH Tlepesiauy uepes3 BOJIOKHA nervus vagus.

[IpoTHBOBOCTIATIMTENBHBIE XOMUHEPTUIESCKUE MEXaHU3-
MBI, CBSI3aHHBIE CO CTaOMIM3aIUel KIIETOK BOCITAJIEHHS
(Ty4HbIC KJIETKH, 0a30()MIIbl) HEU3BECTHBI, XOTSI MHTHOU-
TopHble m1-AchR naeHTHUIMPOBAHBI HA TYYHBIX KIIET-
Kax JIeTKUX yenoBeka [41]. OmHako B 9ToH ke paboTe aB-
TOPBI TOKAa3aJd OTCYTCTBHE INOJOOHOTO HMHTHOHTOPHOTO
KOHTPOJIS TYYHBIX KIIETOK Tpaxew KpbIC. ABTOpHI Hoiara-
10T, YTO ATHU Pa3IM4YUsl MOTYT OOBSICHATHCS CYIIECTBOBA-
HHUEM Pa3JINYHbIX CYOMOMYSIMNA TYYHbIX KIETOK U X BH-
JocrenupuueckKuMu 0COOCHHOCTSIMU.

W3BecTHO, YTO IUTOKUHOBBIN MPOQHIH CYIIECTBEHHO
U3MCHSICTCS NpH aHapIIaKTH4ecKoM Inoke. Ha cramum
CCHCHOWIN3AINY U TTaTOXMMUYECKON CTaauu aHa(uiIak-
CUHM KJIIOYEBYIO pOJb UrpatoT uutokunsl IL-4 u IL-13.
Yeunenue npoaykuuu 1L-4 mpuBOIUT K yBETUUYEHUIO YUC-
Jla TYYHBIX KJIETOK M 3HAYUTEIbHOMY MOBBIIIEHUIO YYBCT-
BUTEJIbHOCTU SHIOTEIMAIBHBIX KIETOK K JICHCTBUIO Ba30-
AKTUBHBIX MEIMATOPOB, BKJIOYAs T'MCTAMHH, CEPOTOHHH
(5-HT), hakrop akTuBau TpOMOOLIUTOB U JIEHKOTPUEHBI
[19]. BpouxokoHcTpUKTOpHEIH YPdekt 5-HT, csa3aHHbIH
C €ro ImpsMbIM CTUMYJIUPYIOIIUM JEWCTBHEM Ha
5-HT, ,-perenTopsl IIaAKOMBIILIEUHBIX KJIETOK OPOHXOB Y
MBILIEH, HAXOIUTCS 0] UHTMOUTOPHBIM KOHTPOJIEM KOP-
THUKOCTEPOHA, BIHSIONIECT0 Ha (PYHKIHHU MOJTHCICHUpIYE-
CKOT'0 TpaHcropTepa oprannueckux karuonos OCT3 [18].
BHe mnonst 3peHust ocTaics HeWpOMeIUaTOpHBIH OTBET
JUM(OUIHBIX OPraHoOB, B YacTHOCTH, S-HT-0TBET, MHMIIHK-
HMPOBaHHBIM XOJMHEPrHUECKUMH NpernaparaMu, XOTs U3Be-
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cTHO, uTto 5-HT sBnsieTcst aiocTepuuyeckuM Moaupuka-
TopoM N-AchR u 4TO aneTHUIXOMUH PEryIupyeT YPOBEHb
5-HT [23]. CoOcTBeHHBIE NaHHBIE MOKA3BIBAIOT, Y4TO (-
(bexTHBHAS 3amIUTa OT AaHA(QIIAKTUIECKOTO IIOKa (MeTa-
MUH+HEOCTUTMUH WM MeTalmH+1gG) npubimxaer KoH-
nenrparmo 5-HT B iuMpouaHbIX opraHax (THMyc, cese-
3CHKa, ME3CHTepalbHble JuMpaTndeckue y3ibl) K
0a3aJIbHOMY YPOBHIO, B OTJIMYHE OT CBHHOK, HE MOJTYy4aB-
IIMX TpenapaThl U NEPEKUBIIUX IIOK (KOHTPOJb). Y XKH-
BOTHBIX B TPYIIE KOHTPOJS HAOIIOIAETCs BBIPAKEHHOE
yBenm4eHue koHuneHtpamuu 5-HT B nmumdarndeckux ys3-
Jlax W, HapoTuB, cHWkeHue 5-HT B TUMyce U cene3eHke
[35]. Tlo-BuamMoMy, XOMWHEPTUUYECKUE TPENapaThl, yBe-
JUYMBAIOIINE KOHLEHTPALMIO YHJIOTEHHOTO alleTHUIIXOJH-
Ha, MPUBOIAT K TOMY, YTO B OTBETE THMYCA U CEIIE3CHKU
JOMUHHUPYIOT 3(dekTsl HeHelipoHanbHoro Ach, a B um-
(arrueckux yznax — adexrsl S-HT. Ocraercs HensBe-
CTHBIM, TPOUCXOJHUT JU CUHTE3 W Hakoruienue S5-HT B
HEPBHBIX BOJIOKHAX, MHHEPBUPYIOMIHNX JUM(OHIHEIE Op-
ranel, win 5-HT mMmeeT mapakpruHHOE MPOMCXOXKIIEHUE.
AHaroMmudeckass OMM30CTh Pa3HBIX HEHPOMETUaTOPHBIX
CHCTEM B OpraHe MO3BOJISIET MOTCHIIMAIBHBIM ‘‘HEKAaHOHU-
YeCKUM” JIMTaHJaM IyTeM IU(Qy3un JOCTHTaTh dPeK-
THUBHBIX KOHIICHTPAIMHA B 00TACTH PEIIEITOPOB-MHUIIICHEH.

B ominnume oT maToXuMUUECKOW CTaIuM, SIKCIEPUMEH-
ThI, CBSI3aHHBIE C JECEHCHOMIU3AIMEed MOPCKUX CBHUHOK
Ha HWMMYHOJOTMYECKOH cTaguu aHa(UIaKTHYeCKOTo
IoKa (BBEJIEHHE MPErnapaToB BMECTE C CCHCUOMITH3UPYIO-
e 10301 JIOMIaInHON CHIBOPOTKH), TIOKA3aJIM, YTO yBe-
mueHre koHneHTpanuu CRP unn IgG, Ho He anpOymuHa
U METalHa B 3TU CPOKH MPUBOIUT K CHH)KEHUIO MHTEH-
cuBHOCTH 10Ka [35]. U3BecTHO, uTo ansOymun u CRP 06-
nafaroT Hecnenuduueckoi [26] 1 pa3HOM CTEeTeHBIO dcTe-
pasHoil aktuBHOCTH [2, 33]. Pasublie »¢pdexTs BnusHUA
anpOymuHa 1 CRP Ha CEeHCMOMIM3UPYIONIUKA areHT (HOp-
MaJIbHAs JIOMAJNHAS CHIBOPOTKA) TPEOYIOT AallbHEHIIIETO
n3ydenus. Dpdext IgG npu aHAPUIAKTHYSCKOM IIOKE
CBSI3BIBAIOT ¢ 3amuTHOW (yHkumen [45]. Headdexrus-
HOCTh METalliHa Ha MMMYHOJIOTUYMECKOW CTaJHMM IIOKa,
BO3MO)XHO, BbI3BaHa TEM, YTO Ipenapar, MOMUMO HEIO-
cpeacTBeHHON Onmokaasl m-AchR, cyliecTBeHHO CTHMY-
JUpPYET aHTUTeNoreHe3 [7], 4To He MCKII0YaeT B OTCPO-
YeHHBIX 3 (dekTax MeTaluHa JSHCTBHS €ro MeTabOIMTOB
XOJIMHA U areTara, oopasyrommxcs yepe3 40 — 60 MuH 1o-
cie BBeneHus mpemnapata [11]. MoXXHO TPEANONIOKHUTD,
970 APQPEKTHl “HEKAaHOHMYECKOTo” Jiuranaa m- u n-AchR
xoiuHa [43, 47] nposBIsUIUCH B TOM, YTO OH, CTUMYJIUPYs
AHTHTEJIOTEHE3, TAKMM 00pa3oM yCHIIHBaJ aHa(UIIaKCHIO,
YIUIMHASL Y MOPCKMX CBHHOK aroHaJbHBIA IEepuof o
15 muH, B koHTpONEe — 2 MuH [5]. OueBUIHO, XOJIMH UT-
paer He MeHee BaXKHYIO POJIb B aKTUBAIIMU PA3HbIX MOATH-
moB m- ¥ n-AchR, ueM aneTHIXONHH, BBIJCICHHBLIN W3
HEPBHBIX U “HEHEPBHBIX” CTPYKTYp. BmecTe ¢ TeM cTuUMYy-
nsEst B-muMQouToB B 3aBHCHMOCTH OT CPOKOB BBEJle-
HUSL CTUMYJIITOpA MOXET HMMETh Ba)KHOE KIMHHYECKOE
3HaueHne [3]. Ha mMomenn TMIOKCHYECKOW THITOKCHH I10-
Ka3aHO, YTO MPHMEHEHUE CTUMYIsITopa B-mumdormros B
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pasubie cpoku (3a 1, 5, 14, 21 u 28 cyTOK), a aHTUTHIIOK-
caHTa 3a 30 MUH 10 TUIIOKCUH [TPUBOIUT K HEOANHAKOBBIM
pesynbraram. CyLIecTBEHHOE YIIMHEHHE POJOIKUTENb-
HOCTH JKU3HU MblIIIeil HaOIr01aeTcsl MpU BBEICHUU CTUMY-
naTopa B-nmumdouunTos 3a 14 cyToK, a aHTUTUIIOKCAHTA —
3a 30 muH J0 runokcuu [4]. I[IpuMeHeHHe aHTaroHUcTa
m-AchR meranuHa, kak u ctumynsaTopa B-nmumd@onuros,
3a 14 cyTOK 710 BO3JIEHCTBHUSI BOTOMMMEPCUOHHOTO CTPEC-
ca Ha KpbIC (MaKCUMAaJIbHOE yBEITMUEHUE aHTUTEIOreHe3a,
BBI3BAaHHOE METAIIMHOM) TAK)K€ CBUJETEIbCTBOBAJIO, YTO
9TO sABJIsIeTCs APPEKTUBHBIM MPUEMOM MPEAyNPEKICHUS
00pa3oBaHMsl “CTPECCOBBIX $3B” B JKEIYAKE MXHUBOTHBIX
[6,7,10].

Taxum 00pa3oM, yCTaHOBJIIEHHE 3aKOHOMEPHOCTEH J1ei-
CTBUS BELLECTB, 00NIaJal0IUX JIUTaHIHOW aKTUBHOCTBIO B
OTHOLLIEHUH XOJIMHOPELENTOPOB PA3HbIX MOATHIIOB, IIO-
3BOJIUT 3(P(PEeKTUBHO MCHONB30BaTh BO3MOXKHOCTH MOIY-
JSUUM XOJIMHEPIHYECKUX CTPYKTYP Pa3HbIX YpOBHEU op-
TaHU3ALUH, SBJSIOIINXCS 3BEHBbSIMHU MATOTeHe3a pa3iiny-
HBIX 3a0o0lieBaHMi, BKJIIOYas BOCIHAJICHHE M PEaKIHH
TUIIEPYYBCTBUTEIBHOCTH. MOXHO TOBOPHUTH HE TOJBKO O
HEPBHOM PEryasTOpHOM CeTH B CTPYKTYpe OpraHa, HO M O
XUMHUYECKOH cCucTeMe peryssiiuu, MpeCTaBIeHHOM Bele-
CTBaMH, BBICTYNAIOUIMMU OJHOBPEMEHHO B Ka4eCcTBE HEil-
pOMENUATOpOB U HEUPOMOAYIATOPOB, (HOPMUPYIOIIUX
€MHBIA YpPOBEHb HEHpPOryMOpanbHOTrO0 KOHTPOJS (hyHK-
LIUHA OpraHa.
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MODULATION OF THE CHOLINERGIC SYSTEM
DURING INFLAMMATION

G. . Nezhinskaya, A. L. Vladykin, and N. S. Sapronov

Department of Neuropharmacology, Institute for Experimental Medicine, Russian Academy of Medical Sciences,
ul. Akademika Pavlova 12, St. Petersburg, 197376, Russia

This review describes the effects of realization of the central and peripheral “cholinergic antiinflammatory pathway” in a model of endotoxic and anaphy-
lactic shock. Under endotoxic shock conditions, a pharmacological correction by means of the central m-cholinomimetic action (electrical stimulation of the
distal ends of nervus vagus after bilateral cervical vagotomy, surgical implantation of the stimulant devise, activation of efferent vagal neurons by means of
muscarinic agonist) is directed toward the elimination of LPS-induced hypotension. During the anaphylaxis, peripheral effects of the cholinergic system indu-
ced by blocking m-AChR on the target cells (neuronal and non-neuronal lung cells) and acetylcholinesterase inhibition are related to suppression of the bron-
choconstrictor response. The role of immune system in the pathogenesis of endotoxic shock is associated with the production of proinflammatory cytokines by
macrophages, increase in IgM concentration, and complement activation, while the role in the pathogenesis of anaphylactic shock is associated with IgE, IgG1
augmentation. Effects of B cell stimulation may be important in hypoxia and in the prophylaxis of stress ulcers and other diseases. Plasma proteins can influen-
ce the effects of the muscarinic antagonist methacine: IgG enhance its action while albumin and CRP abolish it.





