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Cmamus codepxum pesyiomamol UCcaed08aHUl MUKPOOHOZO hpenapama <bemanpomexmuns, uHzd-
aupyemvie Konuenmpayuu xomopozo na yposne 9,1x10°, 1x107 u 1x10° m.xn/m* saenrsomes sppgphexmusno
deticmeyouuM 1 OKA3LIGAIOM ANNEPLUBUPYIOWUL dDPerm 6 OCHOBHOM AHADUAAKMUUECKO20 U KACOU-
HOONOCPEA0BANN020 TMUNOE 2UNEPUYECMEUMETLHOCTRU, d MAKKE 001a0aIom UMMYHO- U 2eMOMOKCULCCKUMU
ceoticmeanu. C yuemom npednoidzaemor nopozogol u Hedetcmsyiowel KoHyenmpayull 060chosana npe-
0enbHO ONYCMUMAsL KOHUEHMpauus 6 6030yxe padouetl 301wl npenapama na yposue 1x10° m.xi. wmamma
b6axmepui Bacillus subtilis M-22 ¢ 1 »*, I1I kaacc onacnocmu ¢ ommemou <ainiepzens .

Katouegoie carioea: muxpobuvii npenapam «bemanpomexmuns, moxcuueckue, pazopaxaiousue, Cencu-
bunuzUpYIOWUe, UMMYHOMOOYIUPYIOWUE U 2eMOmoKcuyeckue ceolcmea, TT/K.
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SUBSTANTIATION OF THE MAXIMUM ALLOWABLE CONCENTRATION

(MAC) IN THE WORKING AREA’S AIR OF THE MI-CROBIAL

MEDICATION BETAPROTECTINE

The article contains the test results of a new microbial medication BETAPROTECTINE. It’s
atmiatry in the concentration of 9.1x10° 1x107 and 1x10° b.c./m’ has an allergenic effect mainly of the
anaphylactic and cell-mediated types of hypersensitivity as well as it has immunotoxic and hemotoxic
characteristics. Taking into account the presumptive threshold and noneffective concen-tration there
was proved the maximum allowable concentration in the working area’s air of the microbial medication
BETAPROTECTINE which comes to 1x10° b.c. of culture Bacillus subtilis M-22 in m?> (3 class of

danger with the note “Allergen” ).
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TOKCUUECKUX, CEHCUOUAN3UPYIOLLMX, UMMYHOTOKCUUYECKUX
1 MHbIX CBOMCTB HOBOFO MUKPOBHOro npenapara «betanpotekTuH»
060CHOBaTb MMIrMEHUYECKWUIA HOPMATWUB Er0 COAEPXAaHWS B BO3AY-
xe pabouer 30Hbl. COBAIOAEHUE TUTMEHUUYECKOro HopmaTtuea MIMb
6yAeT ABASTbCS Haubonee 3GHEKTUBHOWM MePON NPOPUNAKTUKK He-
6AaronpusATHOrO AEMCTBUSA Ha opraHu3M U obecneunBaTb rMrueHu-
yeckyto 6e30nacHOCTb ANt 3A0POBbsI PABOTHUKOB NPU Ero NPous-
BOACTBE W MPUMEHEHMMU MO Ha3HaYEHWHO.

HoBbI MUKpPOOHBIM npenapar «betanpotektuH» (Aanee -
MMB) noayyeH Ha ocHoBe lWTamma 6aktepuit Bacillus subtilis
M-22 (panee - B.s. M-22), npepHa3HaueH AAS BMOAOTMYECKOM
3alUMTbl CaxapHOM CBEKAbl OT KaraTHOW FHUAM. [peacTaBAsieT co-
60V KyAbTYPaAbHYIO XMAKOCTb CEPO-KOPUUYHEBOTO LiBeTa co crabo-
cneunduUecknM 3anaxom, copepxaluyto 2,2x10° KOE/MA bakte-
pUaAbHbIX KAETOK B.S., KyABTUBUPYEMbIX B MEAACCO-CBEKAOBUYHOM
MWHEpPaAbHOM MUTATEeAbHOW Cpeae, COAepXalled B KauvecTBe
KOHcepBaHTa 4% oT oblero obbema ruaporens «fucuHap» (TY Pb
00280198.032-98).

Ltamm B.s. M-22 penoHupoBaH B KOAMeKUMKU THY «AHCTUTYT
MuKkpobuonorun HAH Beaapycu» 3a Homepom BUM B-439A npea-
cTaBAeH 6akTepuanbHbIMK TPaMMIOAOXKWUTEABHBIMU MaAOYKaMu C
OKPYMAEHHbIMW KOHUamu, pasmepom 0,6-0,7x1-3,3 MKM. KaeTkun
NMOABWXHbIE, criopoobpasytoLipe. KOAOHWM Ha NUTaTEAbHOM cpeae
«MfACo-NenToHHbIV arap» cepoBato-6eAoro LBeTa, rhapkue, MaTto-
Bbl€ C MyYHUCTbIM HAAETOM, KPyrAble ¢ 3ybuaTtbiMu kpasimu. LLtamm
B.s. M-22 siBAsieTCSt @aHTAroHUCTOM GUTONATOreHHOM MUKPODAOPBI.

TOKCUKOAOTO-TUTMEHUYeckoe u3ydyeHue MIB BbINOAHEHO Ha
AabopaTopHbIX XMBOTHbLIX TPEX BUAOB (PaHAOOPEAHbIE BeAble KPbI-
cbl, 6eAble MbILIW Y KDOAMKK) B COOTBETCTBUM C TEXHUUECKUMU HOP-
MaTUBHbIMW TEXHUYECKUMU akTamu [1-4].

Tokcuueckue cBOICTBa Npenapara B OCTPbIX ONbITax

Mo 3akatoueHuto PYI «MHCTUTYT aKCnepuMEeHTaAbHOW BETEpPU-
Hapuu nm. C.H. Bbienecckoro» Wwitamm 6aktepuii B.s. M-22 He siB-

I Iel\b paﬁOTbI - Ha oCHoBe BKCﬂepMMeHTaI\bHOVI OLEHKN

ASIETCA NaTOreHHbIM, TOKCUYHBIM U TOKCUTEHHbIM BO BCEX WU3YYeH-
HbIX KOHLEHTPALMAX B OCTPbIX OMbITax NPU pPasHbIX NyTAX BBEAEHUS
B OpraHu3m AabopaTtopHbIX XUBOTHbIX.

Mpy OAHOKPATHbIX YETbIPEXYACOBBIX anMAMKALMUAX HAaTUBHOIO
MIMB Ha BbICTPUXEHHbIE YYACTKWU KOXM CMUHBI BEAbIX KpbIC B 06be-
mMe 0,32 cm3/16 cm? He BbIABAEHO BUAMMbIX MPU3HAKOB MHTOKCH-
Kaumu 1 rnbeAr XMBOTHbIX Ha NPOTSKEHWMU BCEro nepuoaa HabAto-
AEHUI. ABAEHUS Pa3APaXEHUSI U BOCMIAAEHUS KOXHbIX MOKPOBOB Ha
MecTax annAMKauui (rMnepemMusi, CyxocTtb, OTek) He 0BHapyXeHbl,
YTO MOATBEPXKAAETCH AAHHBIMW MHCTPYMEHTAABHOIO MCCAEAOBAHUSA
TOALLMHbBI KOXXHOMW CKAAAKM Ha OMbITHBIX YY4aCTKax KOXKW KpbIC Yepes
16 yacoB NOCAE BO3AEWCTBHUSA, HE UMEBLLMX 3HAUYUMbIX PA3AMUNIA C
TaKOBbIMW Ha KOHTPOABHbIX «OKOLLKaX».

CnepoBatenbHO, MIMB He MNpoABAAET pasapaxatolwmx KOXy
CBOMCTB.

NHcTUAAALMA 50 MKA HaTUBHOrO MIMB B HUXHWUIA KOHBbHOHKTU-
BaAbHbIVi CBOA Ma3 KPOAWKOB Cpa3y NOCAe BHECEHWA Bbi3blBana Y
OTAEABHbIX XXMBOTHbIX KPaTKOBPEMEHHOE PEePAEKTOPHOE CAe30Te-
yeHue, NpoxoasAlme cnycts 1 yac HabAAeHUs. B nocaepytoLumii
nepvoa HabAOAEHUS UBMEHEHUI CO CTOPOHbI KOHBIOHKTUBBI U APY-
TMX CTPYKTYP rAa3a He OTMEeYeHO.

CAaepoBaTeAbHO, OAHOKpaTHoe Bo3aeincTBue MIMB Ha cAM3u-
cTble 0O0NOYKM TAA3 HE Bbl3blBAET UPPUTATUBHbIE M3MEHEHUS,
CONPOBOXAQETCHA TOABKO KPaTKOBPEMEHHbLIMU aAaNTUBHBIMU Peak-
LMAMW Ha MIHOPOAHOE TENO.

OnpeaeneHUEe CEHCUOUAM3UPYIOLLLETrO AeMCTBUA Npenaparta

BbisiBAEHWE CEHCUBUAM3MPYIOLLETO AEVCTBUSA NMPOBOAMAOCH Ha
LLIECTbIE CYTKM OMbITa MHTPaAHA3aAbHOIO BBEAEHUS BeAbIM Kpbicam
MMB B cTaHaapTHOM Ao3e no 0,1 cm® (1,04x10° M.kn/m3) npoBo-
KaLMOHHbBIM TECTOM onyxaHusa Aanbl (BTOA) nytem BHYTPUKOXHOMO
BBEAEHWSA OMbITHBIM U KOHTPOABHBIM XWBOTHBIM B @anOHEBPO3 KOA-
AaTepaAbHbIX 3aAHUX Aan npenaparta B pAo3e no 1,32x10° M.kA/XMB.
B 06beme 0,06 cms.

Pe3yAsTaTamMu UCCAEAOBaHWIA YCTAHOBAEHO, UTO mpenapart no-
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CAE MSATUKPATHOTO BBEAEHUSI BbI3blBaA Pa3BUTUE Y OMbITHbIX XU-
BOTHbIX CYLUECTBEHHOW TMNEPYYBCTBUTEABHOCTU 3aMEAANEHHOTO
™1na (F3T). Y onbITHbIX XXMBOTHbIX OMPEAEAAAOCh 3HaUMMOE BO3pac-
TaHWe Kak abCOATHOM BEAMUMHBI OTeKa Aanbl (B 2,3 pasa Bbille
KOHTPOAbHOM, P<0,01), Tak U OTHOCUTEAbHOM BeAUuYMHbl BTOA B
6annax, KoTopas Mo CPaBHEHWIO C KOHTPOAEM Takxe Oblna AOCTO-
BepHa (P<0,01).

Mpuuem, no kputeputo «X» (4,29), yunTbiBatOLWMIA BblPaXEH-
HOCTb M YMCAO XMBOTHbIX C MOAOXWUTEABHBIMU PEaAKLMAMU B ONbITe
M KOHTPOAE, pa3HuLa bbina cyllecTBeHHoM (P<0,05).

CaepoBatenbHo, MIMB no Kputepusam annepreHHor crnocobHo-
cTn [4] pvddepeHUMpPoBaH Kak BblpaXeHHbIM anrepreH (2 kaacc
aNAePreHHON aKTUBHOCTH).

OueHKa MMMYHOTOKCUYECKOTOo AEWCTBUA Npenapara npu
WHFaAALMOHHOM MOCTYNAEHUU B OPraHu3aM B MaKCUMAaAbHO
BO3MO)XHOIM KOHUEHTpauuu Ha ypoeHe 9,1x10° m.kn/m®

[MOCKOABKY MMMYHOTOKCUUYECKOE AEWCTBUE MOXET NMPOSBASTb-
CA anneprusaumen, UMMyHU3aLUMeEN U HecneuMpryeckomn MMMyHO-
MOAYASILIMEN OpraHn3mMa, B XPOHUYECKOM MHIaASILMOHHOM 3KCrepu-
MeHTE NMOCAE MECAYHOIO BO3AEMCTBUA B MaKCUMaAbHO BO3MOXHOM
KoHUeHTpaumn MMB Ha ypoBHe 9,1x10° kA/M> 13yueHbl BCe TpU
BO3MOXHbIX MMMYyHOTOKCUYECKUX adpdekTa. lNocne 3aBepLueHus
MECSIYHOTO MHIaAsILMOHHOTO 3KCMNEPUMEHTa Y BeAbIX KpbIC onpeae-
AAAM no BTOA Bo3moxHoe passutre 3T (KAETOUHOOMOCpeAOBaH-
HbIM TMN) 1 THT (akTMBHaA KoXHas aHadUAaKeus).

Y XWBOTHBIX NOCAE BO3AEWCTBUA NpenapaTta BbIBAEHO 3Hauu-
MO€ Pa3BUTUE aKTUBHOM KOXHOM aHadUAGKCHU, T.K. aBCOAIOTHbIE U
OTHOCUTEABHbIE YPOBHM BTOA y KpbIC ONbITHOW rpynnbl ObiAV BbiLLe
(cootBeTCTBEHHO Ha 165 u 171%) U UMeAn CyLLeCTBEHHble pas-
AMYMA C TAKOBbIMM Y KOHTPOAbHbIX XMBOTHbIX (P<0,05). OaHako,
pearMHoBble aHTUTEA@ B CbIBOPOTKE KPOBM MO PATK BbIIBASIAUCH
B OYEeHb HU3KOM TUTPE Y BOAbLUMHCTBA XMBOTHBIX OMbITHOW rPynMbl
CO CPEAHUM YPOBHEM, HUXE KOHTPOAbHBIX Undp (P>0,05). MNokasa-
TeAM abCOAIOTHOTO KoAMYecTBa 6a30PUAOB B OMbiTe KoAnebaAUCh B
npeAenax KOHTPOAbHbIX BEAUYMH.

O pa3BuTUK cUAbHOM 3T y ONbITHBIX XMBOTHBIX MOCAE MECAY-
HOro BO3AEWCTBMA MpenapaTta CBUAETEAbCTBYHOT BbICOKME YPOBHU
abCOAKOTHOIO M OTHOCUTEABHOTO NokadaTeneit BTOA, kotopble BO3-
pactanu B onbiTe yepe3 24 yaca NocAe BHYTPUKOXHOM MPOBOKa-
LMOHHOW Npobbl COOTBETCTBEHHO B 3,4 U 8 pa3s Mo CpaBHEHWHO C
KOHTPOAEM. [TpryemM 1 NO XECTKOMY KpUTEPUIO «X» (4,87) U NO Kpu-
Tepuio t (2,60) ycTaHOBAEHA CyllecTBeHHasA pasHuua (P<0,05).

B TOXXE BPEMS Y XMBOTHbIX OMbITHOW FPYNbl OTMEYAAOCh AAXe
CHWXeHWe peakuuu HCT-Tecta rpaHyAOLMTOB: KOAMYECTBO obpa-
3ytolleroca GopmMasaHa B KAETKax B pesyAbTaTe ero BOCCTaHOBAE-
HUSI KUCAOPOAHBIMU MEeTaboAUTaMKU NPU CTUMYASILIUM TPAaHYAOLMTOB
npenapaTtoM CHU3UAOCH MO CPABHEHWUIO C KOHTPOAbHbIMU Npobamu
B cpepHeM Ha 30,9% (P<0,1). 310 06yCAOBAEHO TEM, UTO CrELMPH-
yeckas akTMBaUMA B FPaHyAOLMTaX KUCAOPOAHOrO MeTaboansma
YyrHeTeHa B pe3yAbTate 3HaUYMMOW aHTUFEHHOW Harpysku Ha ¢aro-
LMTbl KPOBM U CYLLLECTBEHHOIO CHUXEHUS UX GYHKLMOHAABHOW Cro-
COBHOCTM NPOAYLIMPOBATL aKTHBHbIE GOPMbI KUCAOPOAA.

YpoBeHb LMPKYAVPYHOLLMX UMMYHOKOMIMAEKCOB B CbIBOPOTKE
KPOBM BEAbIX KPbIC, NOABEPTLUMXCS BO3AENCTBUIO MIB, Mano oTAM-
YanCsi OT KOHTPOAS, UTO KOCBEHHO CBUAETEALCTBYET 06 OTCYTCTBUMU
rMNEPUMMYHHOTO OTBETA N0 UMMYHOKOMMAEKCHOMY THUMY aAnepru-
YECKUX peakLMUi.

Y XMBOTHbIX OMbITHOW TPyMMbl OTMEYAAOCh HE3HAYUTEAbHOE
NOBbILLEHWE YPOBHS peaKkumu cneurdUyeckoro AeMKoAM3uca, npu
HeCyLLEeCTBEHHOM YBEAMYEHUU U KOMMAEMEHTAPHOW aKTMBHOCTM
CbIBOPOTKM KpoBU (P>0,05), uto CBMAETEALCTBYET O BeCbMa cAaboi
aKTMBaLMKW MEXaHU3MOB anAepru3aLmm No KOMMNAEMEHT3aBUCUMO-
My LIMTOTOKCUYECKOMY TUMY PEeaKLMK.

OnpeaeneHne aHtureHHoctM MIB ocyluecTBASIAM MO oLeHke
€ro BAMSIHUSI Ha daroumTapHyo GyHKLUMOHAABHYIO aKTUBHOCTb rpa-
HYAOLIMTOB KPOBM MO TECTY BOCCTAHOBAEHMWS HUTPOCUHETO TeTpaso-
Ausi (HCT-TecTy) v daroumtapHoi peakumm HENTPOOGUAOB KPOBH.

YcTaHOBAEHO, UTO MHransuMoHHoe Bo3aencTeue MIB BbI3bl-
BaAO Yy XWMBOTHbIX CHWXEHUE CTMOHTaHHOIO YPOBHS reHepauun da-

rouMTamMu CynepoKCUAHbIX pasukanoB Ha 19,0% no cpaBHEHUIO
¢ KoHTpoAeM (P<0,1). Mpu CTUMYASILMKU TPAHYAOLIUTOB M3BECTHbLIM
aktueatopom HCT-Tecta ONCOHM3UMPOBAHHLIM 3UMO3aHOM Orpe-
AENSINACb YXe 3HauUTEAbHOE CHWXeHWe (B 2,27 pa3a) B KAeTKax
YPOBHSA KUCAOPOAHOrO MeTaboanama (P<0,001), npu atom B 2,5
pasa CHWXaAacb M BEAMUMHA daroumTapHoro pesepsa $paroumToB
(P<0,001). Cpean M3y4yeHHbIX MNokasateAel oarouutapHon pe-
aKLWKU HERTPODMAOB KPOBU MPU UX CTUMYASILIMUM MUKPOOHOM TecT-
KyAbTYPOI YCTAHOBAEHO B OMMbITE€ HE3HAUUTEABHOE YTHETEHUE NOKa-
3aTenei MorAoLatoLLen U nepeBapuBatoLLen a3 paroumtosa, 4to
CBUMAETEABCTBYET O BbIPaXEHHON aHTUreHHOW neperpyske npena-
paTtoM GarouMToB OMbITHbLIX XWBOTHbIX, COMPOBOXAAIOLLENCS YrHe-
TEHUEM GYHKLUMU daroumUTapHO-KAETOUHOrO 3BEHa UMMYyHUTETa.

AKTMBHOCTb KOMMNAEMEHTa, COAEPXaHWE AU3OLMMa B CbIBOPOT-
Ke KPOBW U MHTErpaAbHbIV NokasaTeAb aHTUMUKPOOHOM pe3nCTeHT-
HOCTU KpoBW BACK 6eAbIx KpbIC OMbITHOW U KOHTPOABHOM rpynn cy-
LLLeCTBEHHO He oTAnYanmcb (P>0,05); He BbIABAEHO CYLLECTBEHHbIX
CABWIOB CO CTOPOHbI OTHOCUTEAbHbLIX U @BCOAIOTHBIX NMokasaTenei
CoAepXaHusl B KPOBKU T-AMMGOLIUTOB, UTO B COBOKYMHOCTU CBUAE-
TeAbCTByeT 006 OTCYTCTBMU WMMYHOMOAYAMPYIOLLEW CMOCOBHOCTU
npenapata B UCMbITAHHOW KOHLEHTPaLMK.

KauecTBEHHO-KOAMYECTBEHHbIE NOKa3aTeEAN KPaCHOTO KPOBET-
BOPEHMA Y XMBOTHbIX NMOCAE MHFAASILMOHHOTO Bo3aenctBus MIB
Mano OTAMYAAUCH OT TaKOBbIX B KOHTPOAE. CO CTOPOHbLI 6enoit KpoBH
ONpeAensinacCb TEHAEHUMA K BO3PACTaHUIO Y OMbITHbIX XMUBOTHbIX
KOAMYECTBa AeMKoumToB (Ha 153,4%, P<0,1), B pe3yAbTaTte Yero Ao-
CTOBEPHO BO3PACTan0 KOAMYECTBO B Nepudepruyeckoin KpoBu cer-
MEHTOSIAEPHBIX HEMTPOPUAOB U 303MHOPUAOB, HA POHE CHUXEHWUSA
yAEAbHOro Beca Aumooumtos (P<0,01).

CnepoBaTEABHO, AAMTEABHOE WHIaASILMOHHOE BO3AEWCTBUE
MIB B 6OAbLLOM KOHLEHTPALMU Ha OPraHW3M XUBOTHbIX CONPOBO-
XAETCA 3HAYUMbIMU FEMOTOKCUUYECKUMU NMPOSIBAEHUAMMU CO CTOPO-
Hbl «6ENOWM» KPOBMU.

OueHKa aAnepreHHOro, UMMYHOTOKCUYECKOTO U FeMOTOK-
CUYECKOro AeMCTBUA Npenaparta Npu UHraAILUOHHOM NMOCTYNAe-
HWUU B OPraHU3M B CHWXKaIOLLIUXCA KOHLLEHTPaLMAX

MHranaumMoHHoe Bo3aenctBre MIB B KOHLIEHTPALUKN Ha ypOB-
He 1,0x107 M.kn/m3 (1 onbITHasi rpynna) Bbi3bIBAAO MHAYKLIMIO Y
BCEX OMbITHbIX XWBOTHbIX BbIPAXEHHON aAAepryeckor peakumu
aHadUNaKTMUYECKOrO TUMa, BbIABAEHHOM MO BbICOKUM YPOBHAM
abconatotHoro (B 1,77 pas, P<0,05) 1 oTHOCUTEABHOTO B Hanrax (B
2,21 pa3 Bbllle KOHTPOAS, P<0,05) nokasaTtenel akTUBHOM KOXHOWM
aHaduaakcuu. Npu 3TOM BeAMUMHA OTHOCUTEABHOTO MoKasaTeAs
AKA B onbITe BbICOKO AOCTOBEPHO MpeBbIlana KOHTPOABHYHO M MO
Kputeputo «X» ( 5,45, P<0,01).

Y XMBOTHbIX 2 OMbITHOM rpynnbl Ha Bo3aencTere MIB B KOH-
LeHTpauun Ha ABa nopsipka HUxe (Ha ypoBHe 1,0x10° m.kn/m3)
[HT BbisiBAEHa TakXe y BCcex 0cobeil, 0OAHAaKO BblipaxeHHOCTb AKA
6blA@ HWXE, UTO OTPA3UAOCh Ha HECYLLLECTBEHHOM MO OTHOLLEHUIO K
KOHTPOAIO BO3pacTaHWio abCOAOTHOMO NokasaTeAns aHaduAaKTnye-
CKOWVI peaKkumu, HO cpeAHUI NnokasateAb AKA B 6annax AOCTOBEPHO
npeBbllan KOHTPOAbHbIVM ypoBeHb B 1,93 pasa, P<0,05 no kpw-
Tepusim CTbropeHTa (2,16) 1 «X» (3,92). OaHako ypoBHM cneundu-
YeCcKoW AerpaHyAsiMu TyUHbIX KAeTOK B PATK y XMBOTHbIX 06eux
OMbITHBIX FPYMN BbIAU AAXE HUXE, YEM Y KOHTPOABHbIX, BO3MOXHO,
BCAEACTBME UX UCTOLLEHUS MPU pearnsaLmn runepuMMyHHOro oT-
BeTa HEMEAAEHHOrO TUna.

TOABKO Y OTAEAbHbIX XMBOTHbIX 06enX OnbITHbIX rpynn (3-4 13
10) ycTaHOBAEHbI MOAOXWUTEAbHbIE MPOBOKALMOHHbBIE KOXHbIE pe-
akumu yepes 24 yaca nocae TectMpoBaHusl. B pesynstate atoro
KakK abCOAIOTHbIN, TaK U OTHOCUTEAbHbIN Moka3atean BTOA He3Ha-
YUTEABHO MPEBbILLAAM TaKOBbl€ B KOHTPOABHOM rpynmne XWBOTHBbIX,
YTO yKasblBaeT Ha GOpMUPOBaHUE Yy BEAbIX KPbIC OMbITHLIX TPymmn
HW3KOro YPOBHA MMNEPUMMYHHOIO OTBETA MO 3aMEAAEHHOMY TUMy
rMNepyYyBCTBUTEABHOCTH.

B 710 Xe Bpems MHAEKC aHTUreHcneundUUeckon CTUMYAALMK
T-nvimdoumntoB MIMB B cneundnyeckor peakumm MTT-TecTa y X1BOT-
HbIX OMNbITHOM 1 rpynnbl 2,3 pa3a NpeBbillaA TAaKOBOM B KOHTPOAE
(P<0,05), uto OoTpaxaeTt ceHcUbuansaumo AMMOOLUTOB Npenapa-
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TOM W UX aKTUBHYIO NPoAUdEpaLIMIO, CBUAETEABCTBYET O NpoLeccax
KAETOYHOOMOCPEAOBAHHON an\ePrUUYECKON peakLmn y XMUBOTHBIX. Y
XXMBOTHbIX 2 OMbITHOM rPyMbl HE YCTAHOBAEHO 3HAUYMMbIX Pa3AUUUi
B MHAeKcax PCMTT no cpaBHEHUIO C KOHTPOAEM.

Bbipa)eHHyto runepuyBCTBUTEABHOCTb CMELLAaHHOIO TUMa Yy XU-
BOTHbIX 1 OMbITHOM rpynnbl Ha MHraAALMOHHOE Bo3aencTere MIb
NMOATBEPXAAHOT BbICOKME BEAUUYUHBI BO3PACTAHUS K KOHTPOAK YPOB-
Hs (B 2,2 pasa, P<0,01) u 0cobEHHO MHAEKCA CTUMYASALIMKU B rpa-
HyAOLMTaX KPOBU KUCAOPOAHOTO MeTaboAr3Ma Npu UX MHKybaLmK ¢
npenapatoM (Ha 120 %, P<0,001). Ha 6oAee HU3KYIO KOHLEHTPA-

Tabanua - 3HAUMMOCTb CABUIOB M3yUEHHbIX MOPHODYHKLMOHAABHBIX MO-
Kazatenel y 6eAbIX KPpbIC MOCAE MECSIYHOTO MHIaAILMOHHOTO Bo3aencTBua MIMb

B Pa3HbIX KOHLUEHTpaUMAxX
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umto MIMNB y XKWBOTHbIX 2 OMbITHOM FPyMMbl CYLLLECTBEHHO BO3pacTan
TOAbKO MHAEKC cneunduryeckon ctumyasaummn PCHCT (P<0,05).

Y 6enbix KpbiC 06eUnx OMbITHbIX FPYNMN CPEAHUE BEAUYUHBI pe-
aKUMKu Ccneunmpruyeckoro NeMKOAM3NCa, KOMMAEMEHTAPHOW aKTUB-
HOCTW CbIBOPOTKM KPOBU U COAEPXKAHWUA B KPOBU LIUPKYAUPYHOLLMX
MMMYHOKOMMAEKCOB MaAO OTAMYAAUCH OT TAKOBbIX Y KOHTPOABHbIX
XMBOTHBbIX, YTO CBUAETEALCTBYET 0O OTCYTCTBUMW B OPraHu3Me Xwu-
BOTHbIX MPOLECCOB KOMMAEMEHT3aBUCUMOrO LIUTOTOKCUUYECKOTO U
MMMYHOKOMMAEKCHOTO TUMOB aAAEPTUUECKMX PEaKLMM.

Mo cpaBHeHUtO ¢ BO3pencTBMEM MIB B MakcMMaAbHO BO3-
MOXHOW KOHLEHTPaLMK Y XXMBOTHbIX 1 U 2 OMbITHBIX rpymnn
Ha MHraAsLMOHHOE MOCTYNAEHWe B OpraHu3M npenapara
B 3HAUWUTEABHO OOAEE HM3KUX KOHLEHTPaLMAX OTMeua-
eTcsl He yrHeTeHwe, a, HaobopoT, 3HaUMMas aKTUBaLMS

McnblTaHHble KOHUEHTPaLMu, M.KA./ M3 3MMO3aHCTUMYAMPOBAHHOIO YPOBHS KUCAOPOAHOIO Me-
Mokasareu, €A. USMepeHns 9,1x10° | 1x107 | 1x10° | 1x103 TaboAM3Ma B rpaHyAOLMTax U B LIEAOM BO3pacTaHue Be-
%' 107 . . o o AMUMHbI UX q)a[ouwTapHoro pe3epBa, 0COOEHHO Y XMBOT-
) Bam - ++ " 0 HbIX 1 OMbITHOW rpynMbl.
13T 102mm . 0 0 0 OTMEeYanoCb AOCTOBEPHOE BO3PaCTaHUe Y XXMBOTHbIX
Bar + 0 0 0 1 OMbITHOW rPyNMbl BEAUUYMHBI MHTEMPAABHOIO MOKa3aTe-
Al @HTUMUKPOOHOM Pe3UCTEHTHOCTU KpoBW BACK, uto
PATK: y.eA. 0 0 0 0 CBUAETEALCTBYET 06 aKTMBMPYIOLLEM WMMMYHOMOAYAU-
pyloLlemM AENCTBUM mpenapata B AAHHOM WCMbITAHHOM
PCAA: % 0 0 0 0 KOHLLEHTPALMHN.
Ha ctumyaaumio T-AMMQOULMTOB KPOBW XMBOTHbIX
LMK, y-€A. 0 ° 0 0 06eunx onbITHbIX rpynn MutoreHom OTA (B po3e 15 MKr/
MA MOAHOW NMUTaTEABHOMN CPEABI) BISBAEHO HE3HAUWUTEAD-
F;%ZSTK KOHT., % ) r 0 0 HOe NOBbILIEHHE UHAGKCA CTUMYAALMM npoandepaumu,
-UHAGKS CTAMYA., VA, 0 o — 0 uTO CBMAETEALCTBYET O HEKOTOPOW aKTUBALMK X bYHK-
PCMTT: LIMOHAAbHOW aKTMBHOCTU. AHAAOTMUYHO YCTAHOBAEHA AO-
-MHAEKC CTUMYASILIAK, v.€A. H.0. ++ 0 0 CTOBEPHas TEHAEHUMSA K MOBbILEHUIO GYHKLMOHAABHON
KomnAaemeHTapHas akTMBHOCTb AKTUBHOCTU T-AMMGOLIMTOB CynpeccopoB Y XMBOTHbIX 1
CbIB. KPOBM, Y-€A. 0 0 0 OMbITHOW PYNMbl, T.K. UHAEKC UX CTUMYASILMU MUTOTEHOM
/E\Z?J(:(LMM B CbiB. KDOBH, Z;O 8 g 8 8 KoHKaHaBaAMHOM A (ConA) Ha 158% npeBsbillan TakoBoii
m CT—T’eCT TDAnyAOLITOB = B KOHTpoAe (P<0,1), uTo OTpaxKaeT pPeryAsTOpHYH akTMBa-
CrOHTaHHbIL, -BO3P. K KOHTP., % 0 0 0 0 MO CYNPeccopHOro MMMYHHOIO OTBETA U CHUXEHWE pas-
3H-CTUMYAMPOB.: BUTWA anAePrMyeckoro npouecca, 0coberHo no 3T,
-BO3P. K KOHTP. Np., % — e+ 0 0 Y 6enbiX KpblC 06erX OMbITHLIX FPYMN YCTAHOBAEHbI
-UHAEKC CTUMYASAILIAM, y.eA. — ++ +++ 0 3HauUMMble CABUMM MoKal3aTeAel «KpaCHOW» KPOBW: CHU-
Beanunta daroumt. pesepsa, % — ++ +Ht 0 XEHWe KOAMYECTBA 3PUTPOLMTOB C BO3PACTAHUEM UX
%%:SP 102/ o o BapuaLuM U CTaHAAPTHOTO OTKAOHEHMS, yMeHblleHue
CgeAzc.)%ében(n 3|)3’, y.eA/. o o 0 0 KOHLEHTPALMW B KPOBWU reMornobuHa, 4to OTpa3nAOChb
Koadd. BapuaLym 9P, Y.en. H.o. it . 0 Ha AOCTOBEPHOM CHWXEHUW MO OTHOLLEHWUIO K KOHTPOAO
CTaHA. OTKAOHEHMe JP, v.en. H.O. . + 0 nokasatenst remMaTokpuTa, He3HAUUTEAbHOE CHWXEHWe
remMorno6uH, /A 0 — - 0 KOAMYECTBA TPOMOOLMTOB, HO Ha GOHE CYLLECTBEHHOIO
CpeaH. copepx. Hb B3P, /A 0 0 0 0 BO3pacTaHusi UX cpeApHero ob6bema M KOAMUYECTBEHHOM
?DeAHeK/\eTOHHbIH Hb,  MKr/Kka 8 0 0 8 BapuaLmMu. BbiABAEHHbIE CABUIM HanBOAEE BbIPaXeHbl B
EMaToKpuT, Y-€A. - - 1 onbITHO rpynne.
E%%“:SSET;LSS%Y ;.(e):;/./\ 8 O O 8 ‘Co CTOPOHbI KAETOYHbIX 3AEMEHTOB Mepudepuye-
Koabd. BapuaLm Tp, V.en. H.o. " 0 CKOW KpoBW obpallaeT Ha ceba BHUMaHUe CHUXEHUE OT-
Tpom6ouuTapHas Macca, Y. e. H.O. Ftt 0 0 HOCUTEABHOTO KOAMYECTBA 303UHOPUAOB MPU TEHAEHLMM
NeMKOLMTHI, 109/ + 0 0 0 KOMMEHCATOPHOro BO3pacTaHUsi yAEAbHOTO Beca U KOAU-
Nelkorpamma: 0 yecTBa MOHOLIMTOB.
- HEUTPODUABI, % ++ 0 0 Takum 06pa3om, MMB B KOHLEHTPALMAX Ha YPOBHE
_303';{4'0%“3' 1029/" +O+ 8 O 8 1x107 1 1x105 M.KA./M3, NPOSIBASIET 3dHEKTUBHOE anmep-
/- ’ 10%/1 i - 0 0 reHHoe, MMMYHOTOKCMUYECKOE U TeMOTOKCUUYECKOe AeW-
AUMbOUMTE, % 0 0 0 cTBUE, C npeobrapatolMM anAepPruyeckrM 3bdeKTom
/- 10%/a 0 0 0 0 HEMEANEHHOTO aHaPUAAKTUUECKOTO TUMNa. TO ONpeAeAr-
-MOHOLIMTBI, % 0 0 + 0 AO HEOOXOAMMOCTb M3yUYeHWUs BUOAOTMUECKOTO AENCTBUS
-//- 10%/n 0 + + 0 MIB B KOHLEHTPALMK eLLe Ha 2 NOPSAAKA HUXKE UCTbITaH-
-6a30PHAbI, % 0 + 0 0 HbIX - Ha ypoBHe 1x103M.KA./M3.
//- 10%/a 0 0 0 0 Y 6enbIX KpbIC, NOABEPTLLUMXCS UHFAASILMOHHOMY BO3-
T Ao, % 0 8 0 0 Aejncmmo MIMB B KOHLEHTpaumMK Ha ypoBHe 1x10°M.KA./
" 10%/a 0 0 0 0 M3, CpeAHUe BEAUUMHBI BCEX M3YyUYEeHHbIX UMMYyHOAAAEP-

O oTCyTCTBME AOCTOBEPHBIX CABMIOB MOKa3aTeAs MO OTHOLIEHWIO K COOTBETCTBYHOLLEMY
KOHTPOAID; + WMAM - CTaTUCTUUECKas TEeHAEHUMA K BO3PACTaHUIO MAU CHWXEHWIO no
OTHOLLEHWMIO K KOHTPOAO Npu P<0,1; ++ UAK - AOCTOBEPHOE BO3pacTaHne AW CHUXEHKE NO
OTHOLLIEHMIO K KOHTPOALO Npu P<0,05; +++ UAW -—— AOCTOBEPHOE BO3PaCTaHUE UAU CHUXEHUE
MO OTHOLUEHUIO K KOHTPOAK npu P<0,01; ++++ UAM — AOCTOBEPHOE BO3pacTaHue UAU

CHUXEHWE N0 OTHOLLEHUIO K KOHTPOAKO Npu P<0,001. H.0. He oNpeAeAsiAv.

FOAOTUYECKMX U TEeMATOAOTMUYECKUX MOKasaTenel Mano
OTAMYAAUCH OT TAKOBBIX Y KOHTPOABHbIX XMBOTHbIX.
OueHkKa AMCOUOTUUECKOTO AEHCTBUA
AAA M3ydeHna noBpexaatowero paevicteus MIMb Ha
ayTodAOpy AabopaTopHbIX XMBOTHbIX B KayecTBe TecT-
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CUCTEMbI WCMOAb30BaAW MWKPOOUOLIEHO3 TOACTOTO KMLUEYHUKA.
Bakreprvonormyeckne WCCAEAOBaAHWUA AAS OMpeAeneHus Ancouo-
TUYECKOrO AEWCTBUSA NMPOBOAMAM Ha camuax 6enblx AabopaTopHbIX
KpbIC B AMHAMUKeE: A0 3aTpaBKK (POH) M NocAe 4-X HEAEAb UHTans-
LIMOHHOW 3aTpaBKM.

Cxema npoBeAeHWsi BAKTEPUONOTMUYECKUX UCCAEAOBAHWM, MU-
Kpobronormyeckne mnokasateau, coctaB M Cnocob MPUroTOBAEHUS
nUTaTeAbHbIX CPEA, UCMOAB3YEMbIE Pa3BEAEHUS MOCEBHOMO Matepu-
ana, yCAOBUSI KYABTUBUMPOBaHUSI MUKPOOPraHn3MoB, crnocob pacyeta
KOAMYECTBA KOAOHWEOOPa3yHOLLMX EANHHML, MUKPOOPTraHn3mMoB Ha 1 1
MUCCAEAYEMOro MaTeprana CoOTBETCTBOBAAU TpeboBaHuAM [5].

Mpwn onpeaeneHnn aucbroTMueckoro poencteus MIB nccaepo-
BaAMCb Tpu rpynnbl N0 10 XMBOTHbIX — KOHTPOAb, OMbIT 1 (KOHLEH-
Tpaumus npenapata 1x10” M.kA./M3), onbIT 2 (KOHUeHTpauus MIb
1x10° M.kA./M3). B X0A€ MCMbITaHUiA M3yyanucb BakTepuonornye-
CKWE NoKasaTeAr MUKPOPAOPBI KULLEYHMKA XUBOTHbIX (GOH U 4 He-
AEAU 3aTpaBKu). KOAMUYECTBO KOAOHWMEOOpasytoLmx eanHul, (KOE)
ONpPEeAENIAN KaK AECATUYHBIA AOTapPUOM UYUCAE YUTEHHBIX KOAOHUH,
BbIpocLUMX B 1 rpamme obpasua. Pe3ynbtatbl UCCAEAOBaHUI Npea-
cTaBAeHbI B Tabauue 5.

B noceBax dekanuii 3KCMEepPUMEHTAAbHbIX XMBOTHbIX, KaK B
OMbITHBIX, TAK M B KOHTPOABHOW rpynnax, npeobrasara TMNUYHas
KULIEeYHast naAouka, TUTp buduaobakTepuini CoCTaBASA HE MeHee
10°B 100% cayuaeB, a TUTPp AaKTobauuAn — He MeHee 107 B 100%
CAyYaeB, UTO TUMUYHO AN HOPMaAbHOM MUKPOGDAOPBI KULLEUYHUKA.
M3yueHne MUKpPODAOPBI B AMHAMUKE MOKa3aAo, YTO AaHHble Mo-
KasaTeAu CyLLEeCTBEHHO He W3MEHWAUCb U Mocne 4-x HepeAb 3a-
TpaBKM AaboPaTOPHbIX XMBOTHBLIX. He BbISBAEHO CABWIOB BHYTPW
MUKPOOHbIX COOTHOLLEHWMA U AMHAMWKU Pa3MHOXEHWS YCAOBHO-
naToreHHbIX U NaToreHHbIX MUKPOOPraHW3MOB, TaKXe, Kak U3MeHe-
HWUI KaYeCTBEHHbIX XapaKTePUCTUK KULLEYHON NaNOUKH.

B pesyasTate 4-x HepeAbHOW 3aTpaBKWU AabopaTopHbIX XKMUBOT-
HbIX NpenapaTom ObIAO BbISBAEHO, UYTO COCTOSIHUE MUKPOOUOLLEHO-
3a KMLEYHUKa CYLLECTBEHHO HEe U3MEHUAOCh. Pasanunsa B pesynb-
TaTax He ABASIAUCb AOCTOBEPHbIMM.

CnepoBaTENBHO, MHTAASILMOHHOE Bo3aencTBUE MITB B McnbITaH-
HbIX KOHLIEHTPaUMAX Ha ypoBHe 1x107 u 1x10° M.KA./M® He MPUBOA-
AO K CYLLLECTBEHHOMY AUCOMOTUUYECKOMY AEMCTBUIO HA HOPMAAbHYHO
MUKPODAOPY TOACTOTO KULLEYHWKA AaBOPaTOPHbIX XUBOTHBIX.

Auccemunupyouwee aericteue MNB

OnpeaeAeHWe nopora AMCCEMMUHALLUKM BO BHYTPEHHWUX OpraHax
MWKpOOpraHuama-npoayueHta MMb - B.s. M-22 -ocyLLeCTBASAM
nyTeM noceBa KPOBMW W OTNEYaTKOB BHYTPEHHUX OPraHoB (Aerkue,
cepALe, MeyeHb, Cene3eHKa, MOYKU) Ha MSACO-MENTOHHbIM arap ¢
NMOCAEAYHOLUMM MUKPOCKOMMPOBAHUEM BbIPOCLLWX KOAOHWI. Ucche-
AOBaHUsi MPOBOAMAM MOCAE 3aBEPLUEHUS UHFAAALMOHHOIO BO3AEH-
CTBMS npenapata B ABYX KOHUeHTpaumax (1x107 u 1x10° M.ka./mS).
AAs onbiTa oT6MPaAY METOAOM CAyYaMHOMN BbIBOPKK MO 6 XMBOTHbIX
KaXAOM rpynnbl.

B pesyAbtate 06HapyXeHO, YTO MUKPOOPraHWU3MbI-NPOAYLIEHTbI
He BbICEAHbI U3 BHYTPEHHWX OpPraHoB AABOPAaTOPHbIX XWUBOTHbIX.
CnepoBaTENBHO, MHTaAALMOHHOE Bo3aelcTBre MIB B KoHLUeHTpa-
umsx Ha ypoBHe 1x107 1 1x10° M.KA./M® He COMPOBOXAAAOCH AWC-
ceMrHaumMen MUKpoopraHMamMoM-npoayueHtom Bacillus subtilis
M-22 BHYTPEHHUX OpraHoB AAbOPATOPHbLIX XMUBOTHbIX, YTO CBUAE-
TEAbCTBYET 06 OTCYTCTBMM AUCCEMUHUpYIOLLEro AeicTBua MMB B
UCMbITAHHbIX KOHLEHTPALMAX U HEBO3MOXHOCTU TPaH3UTOPHOIO
6aLMANOHOCHUTEABCTBA.

Kputepuu u o060cHoBaHUE TMITMEHUUYECKOTO HOPMUPOBAHUA
Mnb

OKCcneprMeHTanbHbIMU  UCCAEAOBAHUSAMU YCTAHOBAEHO, YTO
MMB B OCTpbIX OMbITax HE MPOABASIET CYLLECTBEHHbIX BUPYAEHTHbIX,
TOKCWUIE€HHbIX, TOKCUUYECKMX W Pa3ApaxatoLLMX KOXY M CAU3UCTblE
o060on0uKK cBOMCTB. ObrapaeT BbipaXeHHOW CEHCUOUAU3UPYIOLLIEN
CNOCOBHOCTBIO (2 KAACC aANEPreHHON aKTUBHOCTH).

Mpn mecsiyuHom Bo3pencTBUM MIB B KOHLEHTPALMSX Ha ypOB-
He 9,1x10° 1x107 u 1x10° M.KA.,/M® Yy XMBOTHbIX OMbITHbIX FPYMnN
BbISIBAEHbl aA\eprusnpyownin aGGeKkT B OCHOBHOM aHadUAaKTH-
YEeCKOro ¥ KAETOYHOOMOCPEAOBAHHOIO TUMOB FMNEepPUYyBCTBUTEABHO-

CTW, UMMYHOTOKCUYHOCTb, NPOSIBASIIOLLASICA BHAYaAe YrHEeTEHUEM,
a 3aTeM aKTMBaLMeln GparoumMTapHO-KAETOUHOTO 3BEHa UMMYHUTETa,
CYLLECTBEHHbIE MPOSIBAEHWUSA FEMOTOKCUMUYECKOTO AeNCTBUS. Bbipa-
XEHHOCTb M3yYeHHbIX MOPPO-GYHKLUMOHAABHBIX MOKa3aTenen ume-
Aa AO30BYHO 3aBUCMMOCTb (TabauLa). McrbiTaHHblE KOHLEHTpaLMu
MTIB siBASIAUCH 3OPEKTUBHO AEMCTBYHOLLIMMU.

MHranmpyemas koHueHtpaums MMB Ha ypoBHe 1x10° M.KA./
M3 iIBASIAGCb HEAEMCTBYIOLLLEH, MOCKOAbKY BCE M3yYeHHble MOPGO-
dYHKUMOHAAbHbIE NoKa3aTeAn OpraHn3mMa XWBOTHbIX OMbITHOW rpyr-
bl MAAO OTAMYAAUCH OT TAKOBbIX B KOHTPOABHOW rpynne (Tabauua).

BeanunHa MAK MUKPOOHbIX NpenapaToB ycTaHaBAMBaETCA UC-
XOASl U3 AMMWTUPYIOLLEEFO MOpOra XPOHUYECKOrO0 MHIaAALMOHHOIO
AEUCTBUSI U C yUeTOM crieumodunyeckux adpdektos. Mpu aTom Koad-
dULMEHT 3anaca C y4eToM NPOABAEHUSI aAMEPTEHHOTO U UMMYHO-
TOKCMUYECKOro AEWCTBUSI yCTaHaBAMBaeTCst Ha ypoBHe 10, a oblie-
NPUHATBbIE KO3POULMEHTI AAST TIAK MUKpPOOHBLIX MpenapatoB B
BO3AyXxe pabouelt 30Hbl K MOpory AeMCTBUSA NPUHUMAETCA PaBHbIM
10 [1]. KpuTepuem rmrueHM4ecKoro HOpMMPOBaHUS B BO3AYXE pa-
604ell 30HbI aAAepProonacHbIX NPOMbILIAEHHbIX BELLECTB SIBASETCS
BEAMUYMHA GaKTMUYECKOW MaKCUMaAbHO HEAEWCTBYIOLLEV MO aAnep-
rmyeckomy addeKTy KoHueHTpaumu [4].

MockonbKy KoHUeHTpauus MIMB Ha ypoBHe 1x10° M.KA./M3
ABASINACb AEWCTBYLOLLIEN, @ Ha ypoBHEe 1x10° M.KA./ME HEAEMCTBYIO-
Ler, To Hanbonee BEPOSITHO, YTO MOPOroBas KOHLEHTpaLMA npena-
pata no AMMUTUPYIOLLLUM NoKa3aTeAsiM aAAEPrUYECKOro U UMMYHO-
TOKCHYECKoro apdekToB ByaeT Ha ypoBHe 1x10*M.ka./Mm3. C yueTom
BEAMUYMHbI KO3dduMUMeHTa 3anaca 10 K npeanoraraemoli nopo-
roBOM KoHUeHTpauun MIMB no kKpuTepuio BEAYLLETO BPEAHOMO an-
AEPr1MYEecKoro 1 MMMYHOTOKCUUYECKOTO AEMCTBUS Ha ypoBHe 1x10%
M.kn/ M3, ero MAK B Bo3ayxe paboueli 30Hbl ByAET COOTBETCTBOBAThL
YCTAHOBAEHHOW GaKTUUECKU HEAEMCTBYIOLLIEN KOHLIEHTPALIUN.

Takum 06pa3oM, PEKOMEHAOBAH K YTBEPXKAEHUIO TMIMeHnYe-
CKWUI HOpMATWB COAEPXaHUsSi B Bo3ayxe pabouelt 3oHbl (MAK) mMu-
kpobHoro npenapata betanpotekTuH Ha ypoBHe 1x10° M.KA. WTam-
Ma 6aktepuit Bacillus subtilis M-22 B 1 m3, IV Knacc onacHoCTH ¢
OTMETKOW «@nnepreH».

ABTOpbI MPU3HATEAbHbI HayYHbIM COTPYAHMKaM rocyaap-
CTBEHHOIO yupexaeHus «PecnybAMKaHCKUI Hay4YHO-NMPaKTUUYECKMUM
LUEeHTp rurmeHsbl» E.B.YepHbiwoBon, A.B.ByriHuukor, C.A.Ywwkosy,
NN YwkoBo#, T.0.K03/0BO¥ 3a MOMOLLb MPU MPOBEAEHMM UCCAE-
AOBaHMI.
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