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MPO®UJIAKTUKA U JIEYEHUE OTPABJIEHUI

PEOYKUMA UMMYHHBbIX PEAKLUMA U CUHTE3A LIUTOKUHOB,
CBA3AHHbIX C ®YHKUUEN TH1-, TH2-NUMDOLIUTOB,

N NX KOPPEKUUA NMNOJIMOKCMOAOHUEM IMPU NOAOCTPOM
OTPABJIEHUN ®OCHPOPOPITAHUNYECKMMUN COEOAUHEHUAMMU

M. ®. 3a6poackuir’!, B. ®. Kupnuyk?, U. X. Adaposa2, B.T. llum2, A. A. CBucTyHOB?

B skcrmepuMeHTax Ha Kpbicax Bucrap yCTaHOBIICHO, YTO MPH IIOZOCTPOM OTPABICHHU
dochopoprannueckumu coequnenusiMu (GOC) B cymmapnoii no3e 1 DLsy cynpeccus kie-
TOYHBIX ¥ T'YMOPAJIbHBIX PEAKIUil M CHIDKCHHUE KOHICHTPAIMH B KpoBU HUTOKHHOB (MDH-y,

NJT-4) ¢ ymensuieHreM cootHomenust U@H-y/WNJI-4 cBUIETEILCTBYET O TOM, YTO PEAYKIIUS
¢yrkimyu Thl-mmdormTos o cpaBuennto ¢ Th2-kietkamu 6ornee BeIpaxkeHa. IMMyHOMO-
IyIsSITop moTrnokcnonui (700 MKT/KT) MPH e)KeIHEBHOM TIPUMEHCHHH B TEUEHHE YETHIPEX
CyTOK mpH monocTpoit nHToKcuKarmun GOC BoccTaHABIMBAET KIETOYHBIA M TYMOPAIbHBIHA

I/IMMyHHbIﬁ OTBET U CUHTEC3 HUTOKHWHOB.

KuarueBbie cJioBa:
Th2-1uMpounTHI, IUTOKHHBI, TTOJINOKCHIOHUN

BBEOEHUE

[HIupokoe  wmcrmonb3oBanue  (pochopopraHudecKux
(®OC) B cenbCcKOM XO3SIMICTBE MOXKET NMPUBOIUTH K 3a-
TPSIBHEHUIO MECTHOCTH (TI0YBa, BOJIA), BEI3BIBATH OCTPEIE,
MOAOCTPBIC U XPOHUIECKNE WHTOKCHKAIMU. DTO TPEIIIo-
JaraeT M3y4YeHWE MEXaHU3MOB (OPMHPOBAHHS IOCTHH-
TOKCHUKAIIMOHHOTO MMMYHOAE(UIIUTHOTO COCTOSHHUS TIPH
orpasieHnsix ®OC ¢ 1enbo MpoQWIAKTHKA W JICYCHHS
BO3HHKAIOIIUX TIPH 3TOM HH()EKIIMOHHBIX OCIOKHEHHUH H
3aboseBanuii [1]. He uckimoueHo BOZHUKHOBEHHUE aBapyii-
HBIX CUTYyaIlii Ha MPOMBIIIICHHBIX MPEANPUATHIX U XH-
MHUYCCKUX OOBEKTaX, 3aHUMAIOMINXCS YHHUTOKCHHUEM
TOKCHUYHBIX XUMHKATOB aHTHUXOIWHICTEPA3HOTO CHCTBHS
(pochopopraHnvecKIX OTPABIISIONIUX BEIMIECTB). DTO MO-
KET COIPOBOXKAATHECSI BEIOPOCOM B OKPYIKAIOIIYIO CPEIy
DOC, a Taxxe nmopaxenuem monei [ 1, 4].

B Hactosiimee Bpemst 3a pyOekoM BeayTcsl pa3padOTKh
BBICOKOO((PEKTUBHBIX aHTHIOTHBIX CPENCTB IPH TTOpaKe-
Hun 6oeBbiMu DOC [9, 12, 14], aHATU3UPYIOTCS UX OT/IA-
neHnblie ¢ dexTsl [13].

Pa3paboTka HapsIy ¢ aHTUAOTHBIMH CPEICTBAMH CIIO-
cO0OB CHIDKEHHS TIOPAKEHHST CHCTEMBI IMMYHHUTETA pas-
muaaeiMu @OC mpearnonaraer gaibHEHIIEe U3yUYeHNE UX
HMMYHOTPOITHBIX 3((eKToB ¢ 11e1bi0 000CHOBaHHS CIIO-
c00O0B KOPPEKINH MOCTHHTOKCHKAIIIOHHOTO HapyIICHHS
WMMYyHHOTO TomMeocTasa [ 1, 2].

Mo’KHO ToNIaraTh, 4To B PeajH3allil HMMYHOTOKCHYE-
ckux 3ddekroB npu orpaBieHusx POC cymecTBEHHOE

! CapaToBCKHI BOGHHBII HHCTUTYT OMOJIOTMYECKON M XMMUYECKOH
6€30IacHOCTH.

2 CapaToBCKMIl TOCYIapCTBEHHBI MEIULIMHCKHHA YHHBEPCUTET,
Caparos, 410710, yn. bonpmras Kazauss, 112.
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(dhocdopopraHuuecKkue COCTUHCHHS, HWMMYHOTOKCHYHOCTh, Thl-,

3HayeHue uMeeT mopaxkenue uMu Thl- u Th2-mamdornu-
ToB [2]. JlaHHBIE MHUTEpaTyphl TO3BOJSIOT MPEITOararh,
yT0 TpuMeHeHue monmokcunonus (I10), obmanarorero
UMMYHOCTUMYJIHPYIOIINM AEHCTBHEM B OTHOIICHHH TIpe-
umyniecTBeHHo T-mumdoruToB [3], a TakkKe aHTHOKCH-
JAHTHBIMH, JETOKCHKAIIMOHHBIMH M MEMOpaHOCTaOMIH-
3UPYIONIMMH CBOMcTBaMH [8], cltocoOHO 00ecneynTh BOC-
cTaHOBIIeHHE ToKazareneil T- m B-cucrem mMmyHuTEeTa
nociie orpasienns POC.

Lenpio wmccrienoBaHus SBILUIACH OLCHKA CYHPECCHU
HMMYHHBIX pPEaKIni, CBs3aHHBIX ¢ ¢yHkiued Thl- u
Th2-mumMQonHTOB ¥ MPOIYIUPYEMBIX HMH IHTOKHHOB
(coorBerctBerno MDH-y n 1JI-4), a Takxke nccienoBanme
(pPEKTUBHOCTH TTOIHOKCHIOHUS U KOPPEKIIMH Hapy-
[ICHII IMMYHHOTO TOMEOCTa3a MPU TOIOCTPOM OTpaBie-
nun ©OC.

METOAblI UCCIIEOOBAHUA

OnbITel IPOBOAMIN Ha Kpbicax Bucrap oboero momna
maccoit 180 — 240 r. Orpasnenue Bbi3biBaIM POC — nu-
MeTuiuxiaopsuHmidocharom (AJBD), manatnonom u
aumvertwinaparionom. ®OC npumensiii B no3e 1/4 DL,
B Teuenue 4-x cytok u 1/13 DLs, B Tedenue 13-u cyTok
JUIS OlleHKH cooTBeTcTBeHHO (pyHKimu Thl- u Th2-nmnum-
¢ommroB. DL, /I/IBD, manarnona n auMeTHINapaTHOHA
IPU TTOJIKOKHOM BBEIICHUH COCTABIUIA COOTBETCTBEHHO
64,5+2,3; 8154+28 u 25,3+2,6 mr/kr. Ilpu ouenke
sddextrBHOCTH TMMyHOCTHMY IsITopa [10 ero BBOmMIN
BHYTPUMBIIIEYHO B TeUeHHE 4-X CYyTOK B j1o3e 700 MKT/KT
(execyrouno, ogHokparHo). [lepByro mo3y 1O xuBOTHBIE
MOTYYaIId TPAKTHISCKA OJHOBPEMEHHO ¢ MMMYHHU3AIHEH
sputporuramMu 0apana (3b) u BBeleHHEM TEPBOH 03Bl
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DdOC (JABD, obmagaromum HAUOONBIIEH WUMMYHOTOK-
CHYHOCTHI0). [loKkazarenu cucTEMbl UMMYHUTETA OLIEHH-
BaJM OOLICTIPUHATHIMUA METOJAMH B HKCIIEPUMEHTAIbHOM
uMMyHoTOKcukojoruu [1, 5]. ['ymopaibHyl0 UMMYHHYIO
peaxkuio K TUMyc3aBUCUMOMY aHTHUreny (Ob), xapakre-
pusytoniyto criocooHocTh Thl-muMdponnuTOB y4yacTBOBaThH
B NpOAyKUMU B-mumdonuramu (1mia3MaTHueCKUMH KIIeT-
kamu) [gM, onpeaensuiv Mo YUCITy aHTUTEN000pa3yIOLINX
kieTok (AOK) B cene3enke yepes3 4 CyTOK MOCIE UMMYHH-
3auuy, pyskuuo Thl-TUMQOIUTOB — MO peakuuu Tr'u-
nepuyBcTBUTENbHOCTH 3ameieaHoro tuma (I'3T). dop-
mupoBanue ['3T ucciaenoBanu y sKMBOTHBIX 1O MIPUPOCTY
Macchl CTOIBI 3a1HeH Janbsl B %. Pazperaromnryio no3y Ob
(5 - 10%) BBOZMIM IO AIIOHEBPO3 CTOIBI 3aHEH JIanbl HA
4-e cytku mociie uMmyHu3anuu. Peakiuio 3T oneHuBa-
1 yepes 24 4. Oynkuuto Th2-muMdonuToB ueciaenoBamm
o uucity AOK, cunresupyromux IgG k Ob, B cenesenke
Ha MHUKe NPOAYKLUUHU JaHHOTO UMMYHOIIoOyauHa (14 cyT)
METOIOM HEMPSIMOTO JIOKAJIBHOTO remMosinza B rejie [5].
Kpbic uMMyHu3uposanu Db BHyTpuBeHHO B n03€e 2 - 108
KIJIETOK OIHOBpeMeHHO ¢ mnepBbIM BBereHueM POC. Ta-
KUM 00pa3oM, IpU OLIEHKE BCEX MMMYHHBIX PEAKIHUN KH-
BOTHBIE MOJIy4yald CYMMapHYIO OJKBHJIETAIbHYIO 03y
@®OC (1 DLsy). Konnenrpanutoo murokuHos WMDH-y u
WJI-4, xapakrepusyromux (YHKLUIO COOTBETCTBEHHO
Thl- u Th2-numdouuton [5, 7], onpenensyiu B KpOBH
KpbIC Ha 5-¢ U 14-e cyTku nocine nepBoi nuabekmu POC
METOIOM (PEPMEHTHOIO0 HMMYHOCOPOEHTHOIO aHaJln3a
(ELISA) [PoS5], ucnions3yst Habopsl (ELISA Kits) gpupmsl
“BioSource Int”. Cpoku onpeneneHus UTOKUHOB B KO-
BU COOTBETCTBOBAJIM OCOOCHHOCTAM HMMMYHOI'€HE3a IpH
MMMYHHU3alUH 3pUTpounTamu 6apana. [loiaydyenHsie naH-
Hble 00palaThIBaJIM CTAaTUCTHYECKU C HCIOIb30BAaHHUEM
t-KkpuTepus 1ocToBepHoCcTH CThIOACHTA.

PE3YNbTATbI U UX OBCYXOAEHUE

[on BaustHuem ®OC (Tabn. 1) MPOUCXOMUIIO CHUXKE-
HUE I'YMOPaJIbHOTO UMMYHHOIO OTBETa yepe3 4 CyTOK II0
CPaBHEHHUIO C KOHTPOJIBHBIM YpOBHEM K T-3aBucuMoOMy
anTureny (mo uuciy AOK B cene3eHke), XapaKTepu3yro-
memy cuHTe3 IgM u ¢ynkuuio Thl-mumbpornuros. Tak,

Tabnuua 1. Bausxue nogoctpoii mHTOKcHKanuu ¢ocdopoprannye-
CKMX COeJMHEHM!I Ha TMOKa3aTeld CHUCTeMbl MMMYHHUTETa KpbIC
M+tmyn=17-9)

DyHKIUSL
Th2-mumdonm-
TOB

DyHKIMSA
Thl-mumdounrton
Cepus onbITOB

W e RS
KonTpons 47,5+4,0 40,3 +2.9 58,9 +4.,6
AIBD 20,7 £2,1* 19,5 £2,1% 40,4 £3,7%
Manartnon 25,6 £2,3* 242 +£2,4% 46,0 £ 3,9%
Jumernnmapa- 23,9 +2,5%  223+23% 44,1 +3,6%
THOH

Mpumeuyanne. * — p < 0,05 10 CPaBHEHUIO C KOHTPOJIEM.

II. ®. 3abponckmii u ap.

JAB®, ManaTHOH U AUMETHINAPATHOH YMEHbIIAIU JaH-
HYIO PEaKIuio cooTBeTCTBEHHO B 2,29; 1,86 u 1,99 paza
(p <0,05). Ilpu orpasnenun AJIB®, manarnoHoMm u 1u-
METHJIIIAPATHOHOM OTMEYaach TaKKe CYIIECTBEHHAs pe-
nykuus pyskuun Thl-mumdonuros, oneHnBaemas 1o pe-
akmmu ['3T, coorBercTtBenno B 2,07; 1,67 m 1,81 paza
(p <0,05). Ha 14-e cyTku mociie MMMYHHU3aLUU OTMEYa-
nach cynpeccus nponykiuu IgG (mo unciny AOK B cene-
3€HKE), OTpaxkaiolas NPEUMYIIECTBEHHO (YHKLHUIO
Th2-numdonuros, npu npumenenun JIBD, manarnona
U IUMETUIIapaTHoHa COOTBeTCTBeHHO B 1,46; 1,28 u 1,34
paza (p <0,05).

IToka3zarenu, xapakTepu3yIOLIHE pazIHMYHble UMMYH-
HbIe peakuuu W CBA3aHHYI0 ¢ HuMH (yHkuuio Thl- u
Th2-numdonuros, npu nogoctpom neicreun POC B
CpeIlHEM CHIDKAIHMCh COOTBETCTBeHHO B 1,95 m 1,36 pa3za.
DTO CBUAETENBCTBYET O TOM, 4TO noj BiusiHuem POC B
CYLIECTBEHHO OoblIel cTenmeHn mnopaxaerca (yHKUus
Thl-numdonuros.

IIpuMeHeHre NONMMOKCHIOHHUS BOCCTAHABIMBAIIO (PYHK-
nuto nmumporuToB Thl- m Th2-Ttuna, oneHUBaeMyr O
MMMYHHBIM PEaKLHsAM, 10 KOHTPOJIBHOTO YPOBHS.

JlaHHO€ 3aKJIIOYEHHE TIOATBEPHKAACTCS UCCIIEOBAHUEM
KOHLEHTpAllUd LUTOKUHOB B TMepUPepUuecKoil KpOBU
kpbic (Tabm. 2). Ilpu nomoctpoit untokcukammu B,
MaJIaTHOHOM U IUMETHIIIIAPATHOHOM BBISBJICHO YMEHbIIIE-
Hue koHnenrparmuu WUOH-y B 1,95; 1,77 u 2,09 paza
(p<0,05),a NJI-4 — B 1,57; 1,45 u 1,66 paza (p <0,05)
COOTBETCTBEHHO. [loNyyeHHbIE JaHHbBIE CBUAETENbCTBYIOT
0 TOM, 4TO 10 cpaBHeHuto ¢ NJI-4 xonuentpanus MOH-y
B KkpoBu 1ot BiusiHueM @OC cHukaeTcst B OONbIIEH cTe-
TIEHH.

Vmensbienve cootronrerus UOH-y/UJI-4 xapakrepu-
3yeT CHI)KEHHE (PYHKIHMOHAIBHONW aKTUBHOCTU JTUM(OIH-
toB Thl-tnma mo cpaBHenuto ¢ ¢ynkuueir Th2-kieTok
[5, 6]. Hamu ycranoBneno, uro npu nevicteuu JIJIBD, ma-
JIaTUOHA u JTUMETUINapaTuoHa COOTHOILICHHUE
W®H-y/WUJI-4 GbUIO CYNIECTBEHHO HIDKE KOHTPOIBHOTO
YPOBHSI, paBHOTO 6,6, B COCTABIISIIO COOTBETCTBEHHO 5,3;
5,4 1 5,2. OTO CBUAETENBCTBYET O O0Jiee BHIPAKEHHOU Cy-
npeccun @OC ¢ynkuuu Thl-mumponuroB nmo cpaBHe-
HUIO CO CHI)KEHHEeM akTHUBHOCTH Th2-kietok. BeposrHo,
JaHHbIA 3ddexT o0ycnonneH cnocobHocThio POC akTu-

Tabnuia 2. Bausnue monoctpoii mHToKcukanuu gocgopopranunye-
CKHX COeIMHEHMil Ha colep:KaHne HUTOKMHOB B KPOBH KPBIC, IT/MJI
M+tm,n=17)

Cepus onbITOB UDH-y nJi-4 NOH-y/WJI-4
Kontpoms 905 + 75 138+ 13 6,6
AIBD 465 + 47* 88 + 7% 5,3
Manaruon 510 + 43* 95 + 10* 5,4
Jumerunmapa- 432 +42%* 83 £+ 8* 5,2

THUOH
JJB® +TI10 867 + 70 124 £ 12 7,0

Mpumeuanue. * — p < 0,05 00 CPaBHEHUIO C KOHTPOJIEM.




PeHyKIII(ISI HMMYHHBIX peaxum‘i H CHHTE3a MMTOKHHOB

BHUPOBaTh THIIOTAIAMO-TUIO(HU3aPHO-aJPEHATIOBYIO CHUC-
TEMY, YBEJINYHMBAasi B KPOBH KOHILIEHTPAIHIO KOPTUKOCTEPO-
Ha [1]. IIpu 5TOM M3BECTHO, YTO JaHHBIA TOPMOH B 0OJIb-
el creneHu cHmxkaet GpyHkiuo suMponutoB Thl-Tuma
o cpaBHeHuto ¢ Th2-nmumdpouuramu [5]. Bo3moxkHO Tak-
xe, 40 DOC crnocoOHbI HHTMOUPOBATh B OOJNBIICH CTe-
MEHN aleTUIXOJIMHACTEpa3sy Ha KIETOYHOH MeMmOpaHe
mumdorutoB Thl-tuma u a-HaTHI-AS-ameraracrepasy
1 o-HaTUIOYTUpATICTEPasy B LIUTO30J€ ATUX KIETOK [1],
a 3cTepasbl UTPAIOT OONBIIYIO POJIb B peann3ainuu (QyHK-
it mumdorutoB Thl-Tuma.

[NoyueHHbIe TaHHBIE TIO3BOJISIOT MOJAraTh, YTO OTHO-
CUTENbHOE YBEIMYeHHE aKTUBHOCTH Th2-1uMQOoIuToB 1o
cpaBHeHuto ¢ ¢yHkuueit Thl-kiaeTox mpu oTpaBieHUH
®OC MOXET MPUBOUTH K YBEITUUYCHUIO BEPOSITHOCTH BH-
PYCHBIX HMH(pEKIuH (0 CpPaBHEHHIO ¢ MHUKPOOHBIMH) H
pEeCIHMpaTOpHBIX AJUIEPTUUYECKUX PEeaKLUi BCIEACTBUE OT-
HOCHTEJBHO OoJiee BhICOKOro cuHTe3a B-kitetkamu IgE [5,
7,10, 11].

[IpuMeHeHHe MOTHOKCUAOHMS BOCCTaHABIHBAIO (DYHK-
uuto smMporuToB Thl- u Th2-tuna, oneHuBaemMym Mo
npoxykuuu umMu coorserctBeHHo UDH-y u MJI-4, no xon-
TPOJIBHOTO YpOBHS (Ta0II. 2).

BbIBOAbI

1. ITomoctpoe neiictBue hochopopraHMUECKUX COSH-
Henwii (POC) (JJAB®, manatioH, TUMETHIIIAPATHOH) B
CyMMapHO# 103e, coctapisitomieid 1 DLy, B 6oubiueii cte-
MIEHU CHUXKAeT MMMYHHBIC PEaKIIUU, CBS3aHHbBIE C (DyHK-
et Thl-mum@onuToB, M0 CpaBHEHUIO ¢ IMMYHHBIM OT-
BETOM, 00YyCJIOBJIICHHBIM akTHBanue Th2-mum¢oruTos.

2. Tonm Bmusamem @®OC KOHIEHTpaUsi B KpPOBHU
NOH-y, mponyuupyemoro Thl-numdountamu, cHIKaAET-
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cs1 B Ooubliieit crernenu, yem koHueHTpanus NJI-4, cunre-
supyemoro Th2-knerkamu.

3. IlpumeHeHHE MOJMOKCUAOHUS (€KEAHEBHO, OIHO-
KparHo, B TedeHue 4-X CyTOK B 03¢ 700 MKI/KT) IpH 1mo-
noctpoit naTokcukanuuu ®@OC BoccTaHABIMBAET CHUXKEH-
Hbl€ MIMMYHHBIE PEaKLMU U cuHTe3 uuTokuHoB UDH-y n
WJI-4, cea3anHble cooTBeTCTBEHHO ¢ (yHKImed Thl- u
Th2-nmumdonuros.
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REDUCTION OF THE IMMUNE RESPONSES AND SYNTHESIS OF CYTOKINES
ASSOCIATED WITH TH1 AND TH2 LYMPHOCYTE FUNCTION AND THEIR CORRECTION
BY POLYOXIDONIUM UNDER CONDITIONS OF SUBACUTE INTOXICATION

BY ORGANOPHOSPHORUS COMPOUNDS

P. F. Zabrodskii', V. F. Kirichuk?, 1. Kh. Yafarova?, V. G. Lim?, and A. A. Svistunov®

! Saratov State Medical University, ul. Bol’shaya Kazach’ya 112, Saratov, 410710, Russia

% Saratov Military Institute of Biological and Chemical Safety, Saratov, 410037, Russia

Experiments on Wistar rats showed that subacute poisoning by organophosphorus compounds dimethyldichlorovinyl phosphate (DDVF), malation, and dime-
thylparation (total dose, 1.0 LDs) suppresses both cell and humoral immune responses and significantly decreases the level of blood cytokines (IFNg, IL-4)
and the IFNg/IL-4 ratio in comparison to the control, which is evidence for a greater lesion of Thl cells in comparison to Th2 cells. The immunomodulator po-
lyoxidonium administered for four days in a daily dose of 700 pg/kg under conditions of subacute intoxication with organophosphorus compounds restores the
cell and humoral immune responses and the synthesis of cytokines.

Key words: Organophosphorus compounds, immunotoxicity, Th1- and Th2-lymphocytes, cytokines, polyoxidonium





