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YCTOMYMBOCTb  PacTeHMn K CTpecc-pakTopam OKpyXkaiouwen CpeAbl BO
MHOIOM 3aBUCUT OT COCTOSHUSI aHTMOKCMAAHTHON cucTembl (AOC). Baxneniummm
AHTMOKCMAAHTAMN PAaCTEHWH, HENOCPEACTBEHHO 0GE3BPEXMBAIOLIMMN aKTUBHbIE
(hOPMbl  KUCAOPOAQ, BBICTYNAIOT CNELMAAN3UPOBaHHbIE (PePMEHTHbIE CUCTeMbl
(CynepoKcMAaAMCMYyTa3a, KaTaAasa, FAYTaTMOHMEPOKCMAA3a M T.A.), CNOCOGHbie
TOPMO3UTb MAM YCTPAHATb CBOGOAHOPAAMKAABHOE OKMCAEHME OpraHUYecKux
sewects. MepmeHtol AOC NpUHMMAIOT yuacTe B peryAsumm MmetaboAmsma
M umeloT 0cobyl0 BaXHOCTb B obGecneyeHnu ObICTPOI NPUCTIOCOBAEHHOCTH
K TMOCTOSIHHO MEHSIOLMMCS YCAOBUSIM BHEILHe CpeAbl. LleAblo Hawero
UCCAEAOBAHUS NBASIAOCb M3YYEHWE BAMSIHUS Pa3AMuHbIX KOHUeHTpaumu BAB
HaA3EMHOM M NMOA3EMHOM 4acTein kepmeka (Limonium gmelinii) u aessicuaa (In-
ula britannica) Ha ¢yHKuMoHMpOBaHUE (PEPMEHTOB AHTMOKCMAAHTHOW CUCTEMbI
MPOPOCTKOB SUMEHS NPU AEWCTBUM 5 MI/A HECUMMETPUYHOIO AUMETMATMAPa3UHa
(HAMTI). B pe3yabrate GUOXMMUUYECKMX MCCAEAOBAHUM YCTAHOBAGHO, YTO B OTBET
Ha aencTene HAMI NpoMCXOAUT aKTUBALMS 3aLUMTHOM AaHTUOKCUMAAHTHOM CUMCTEMbI
B 2-AHEBHbIX NMPOPOCTKAX AUMeHS. BbISIBAGHO NOBbileHHOEe coAepXaHne MAA u
yBEAMUEeHUe aKTUBHOCTM KaTaAasbl M0 CPAaBHEHWIO C KOHTPOAeM. YCTaHOBAEHO,
yTO coueTanHoe Bo3aencTene HAMI n BAB Ha cemeHa SuMeHs Cnoco6CTBOBAAO
CHWKEHMIO MHTEHCMBHOCTM MMOA 1 aKTMBHOCTM KaTaAaasbl. HenocpeACTBeHHO 3T0
CBMAETEALCTBYET 0 TOoM, 4yTo BAB kepmeka [MeAanHa u aeBsicuAa GpuraHckoro
006AaAQIOT aAANTOreHHbIMM CBOMCTBAMM.

KAloueBbie CAOBA: HECUMMETPUUHDIM AUMETUATMAPA3UH, NPOPOCTKN SUMEHS,
kepmek TmeanHa Limonium gmelinii, aecscua Gpuranckumin Inula britannica L.,
MAAOHOBbIN AMAAbAETMA, CYNepOKCMAAMCMYTA3a, KaTaaasa.

Plant resistance to environmental stress factors largely depends on the state
of the antioxidant system (AOS). Essential antioxidants of plants as a specialized
enzyme systems (superoxide dismutase, catalase, etc.) directly effect on reactive
oxygen species are liable to hinder or eliminate free radical oxidation of organic
substances. AOS enzymes are involved in the regulation of metabolism and are of
particular importance in enabling rapid adaptation to constantly changing external
conditions of environment. The aim of our research was to study the influence of
different concentrations of bioactive substances extracted from aboveground and
underground parts of Limonium gmelinii and Inula britannica on the functioning of
antioxidative enzymes of barley seedlings under the unsymmetrical dymethylhy-
drazine (UDMH). It is found that UDMH activated protective antioxidant system in
2-day barley sprouts. Revealed a high content of malondialdehyde and increasing
catalase activity compared with control. The combined impact of UDMH and bio-
active substances of plants reduce the intensity of lipid peroxidation and catalase
activity in barley sprouts. This directly indicates that bioactive substances of Limo-
nium gmelinii and Inula britannica have adaptogenic properties.

Key words: unsymmetrical dimethylhydrazine, sprouts of barley, Limonium
gmelinii, Inula britannica |., malondialdehyde, superoxide dismutase, catalase.

KoplwiaraH OpTaHblH CTPeCC-(PaKTOPAApbIHA  ©CIMAIKTEPAIH  TO3iIMAIAIr
kebiHece aHTMOKCMAAHTTBIK, XyiteHiH (AOX) XaraanbiHa TayeAAi. OCIMAIKTEPAIH
AHTMOKCUMAQHTTAPbIHBIK POAIH ApHAMbl MAMAHAAHABIPBIAFAH (DEPMEHTTIK XyiHeAep
(CynepoKCMAAMCMYTa3a, KaTaAasa, ryTaTMOHNEPOKCMAA3a XxoHe T.6.) atkapaabi,
oAap oOTTeridii, GeaceHAi  (hOPMacbiH  3apapCbi3AAHABIPbIN,  OPraHUKAABIK,
3arTapAbiH 60C paaMKaaAbl TOTbIFybIH TexXernal. AOX thepmeHTTepi 3aT aAMacyAbl
perTeyre KarbiCaAbl XoHe KOpliaFaH OpTaHbiH KyOblAMaAbl >XarAanAapbiHa
OCIMAIKTEPAIH XbinaaM GeriMAeAYiH KaMTamacbi3 €TyAe aca MaHbi3Abl OpbiH
aAnaabl. 3epTTey XyMbICHIMbI3ABIH MakcaTbl kepmek (Limonium gmelinii) xoHe
aHAbi3 (Inula britannica) ©CIMAIKTEPIHIH XepyCTi XaHe XepacTbl MylueAepiHeH
aAbiFaH BB3 apTypAi KoHUeHTpaumsiaapbibbig 5 Mr/A CAMI acepine ywbiparaH
apna OCKIHAEpi aHTMOKCMAAHTTBIK JKYMeCiHIH (DepMEHTTEpIHIH KYMbICbIHA
ocepiH 3epTTey. BUOXMMUSABIK, 3ePTTEYAEPAIH HOTUXECIHAE aprnaHbif 2 KYHAIK
ockinaepinae CAMI  acepiHe Xayan peTiHAe aHTMOKCMAAHTTBIK, XKYHECIHIH
AKTUBALMSCHI XXYPETIHAIT aHbIKTAAAbI.

TyiiH Ce3Aep: CUMMETPUSAbI eMeC AMMETMATMAPA3WH, apra ecKiHAepi,
aHTMOKCUMAQHTTBIK, Xy#ie, [MeanH kepmeri Limonium gmelinii, 6puTaHAbIK aHAbI3
Inula britannica L., MAaAOH AMAAbAETMAI, CYNepOKCMAAMCMYTa3a, KaTaAasa.
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BBenenune

B HacTosee BpeMsi BEACTCSA aKTHBHBIH IOHCK ¥ H3yYCHHE IIPH-
POJHBIX CPE/CTB, NPU3BAHHBIX MPEJOTBPANIaTh WIH, N0 KpaHHEH
Mepe, YMCHBIIHTh BO3/ICHCTBHC XMMHYECKHX ar€HTOB HA ICHCTH-
YeCKHi anmapar 4YeJOBEKa U MHOTHX APYTHX XXHMBBIX OPraHM3MOB.
OnHMM M3 NCPCIIEKTUBHBIX HCTOYHHKOB OHOIOrHMYECKH aKTHBHBIX
semects (BAB), o6iafaommx NPOTEKTOPHBIMU CBOHCTBaMH (aH-
THOKCHJIQHTHOH M aHTHMYTAareHHOH), SBJIAIOTCS JICKAPCTBEHHBIC
pacrenns [1]. @uronpenapatsl u3 pacteHui posaa Inula obnapaior
NPOTHBOBOCIIAIMTEILHBIMH, AHTHMHKPOOHBIMH, OGpOHXOJMTHYE-
CKMMH, NMPOTHBOALIEPTHICCKMMH, CCKPETOPOJIHTHYECKUMH, XKeJl-
YErOHHBIMH, OTXAPKHBAIOLIMMH, PaHO3KUBIIAIOIIMMH, MOYETOH-
HBIMHM CBOMcTBaMH [2]. DKCTpakThl M3 pacTeHMH poaa Limonium
cemeiictBa Plumbaginaceae o6nanaioT MpOTHBOBOCTIATIMTENILHBIM,
AHTHOKCH/IAHTHBIM aHTHKaHIEPOrCHHBIM, IPOTHBOBUPYCHBIM, HM-
MYHHOMOJIYJTHPYIOILM, aHTHMYTAareHHbIM noTeHuuanom [3]. Kak
npaswio, BAB 00nafaror HU3KOH TOKCHYHOCTBIO W AUIEPreHHO-
CTBIO, & TAKKE BO3MOXKHOCTBIO JUIMTEIHHOTO NPUMEHEHHS 6€3 no-
60unbIX 3¢ ¢ekroB. OHAKO MHOTOUHCIICHHBIC MCCIIEA0BAHMsA T10-
Ka3bIBaIOT, YTO JICKAPCTBEHHBIE PACTCHHS B 3aBHCHMOCTH OT J103bI
NPUMCHCHHA MOTrYT 00J1ajaTh MyTareHHOH M aHTHMYTAarcHHOM aK-
THBHOCTBIO [4].

Hecummerpuansiii qumermnruapasusd (HAMI) npeacrasaser
coboii TokcHuHOE BemecTBo 1 xiacca onacHocTH [5, 6]. Kpome 06-
merokcuyeckoro aeicreus, HIMI pacet oraanennsic 3¢dexrs —
MyTareHHbli, KAaHIEPOTCHHBIH, TOHA/10- B SMOPHOTOKCHYECKHii [7].
OCHOBHBIM aHTPOTIOTEHHBIM MCTOYHHKOM noctyrwieHus HJAMI B
OKPYXAIOIIyIO Cpedy ABJACTCA adPOKOCMUYECKasA OTPACiib, [1€ OH
HCIIONB3YETCA B Ka4eCTBE IOPIOYEro KOMIIOHEHTA B PAKCTHOM TO-
wmse [8].

BaxHeHm“M MeXaHH3MOM yCTOHMYHMBOCTH M aJ[aliTallMH Pacre-
HHMH B YCJIOBHAX NPOMBILIUICHHOTO 3arpA3HCHHS ABIAECTCH aKTHBH-
3anus OHOXHMHYECKOH MHOTOYPOBHCBOH M MHOIOKOMIIOHEHTHOH
CHCTEMBbl aHTHOKCH/IAHTHOM 3aIiUTHL. B pacTCHUM 1MOA JeHCTBHEM
OJIHOTO WJIM HECKOJIbKHX CTpecC-(haKTOpOB MPOHCXOAUT HHIYKIHUS
3a0IMTHOTO OTBETA, KOTOPHIA MO3BOJSCT €My BBDKMBATH M ajall-
THPOBATBCA K M3MCHUBLIMMCS BHEIUHHM YCJIOBHAM. BhDKuBaHHC
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BriisiHHe GHONOTMYCCKN aKTHBHBIX BEIECTB M3 pacTeHuit Limonium gmelinii ...

PAaCTCHMii NpPEANONAracT NMpPOTEKAHHE JBYX Kaye-
CTBEHHO PasJIMYHBIX 9TaNoB: GBLICTPOro crpeccop-
HOT'O OTBETa (CTPECC-PEaKUMH) H 0T OBPEMCHHOMN
(ceumanu3upoBaHHON) ananTauuu. DTy jBa dTana
BBINIOJIHAIOT pasnu4Hbie GHONOrHYeckue (yHKIuH.
Cramus cTpecc-peakumn obecrnednBaeT b Kpa-
TKOBPEMCHHYIO 3aIllHTY 32 CHET MOOMJIM3ALNH WIH
HHIYKIHH CHCTEM OBICTPOrO OTBETA. DTH CHCTEMBI
SHEPrOeMKH M He crnenmbnansl. Ha craguu ananra-
1 06bMHO POPMUPYIOTCS SPBEKTHBHBIC ONTO-
BPCMEHHBIC 3aLIMTHLIE MEXaHH3MBI [9].

W3BecTen nembiif psx cneuManv3upoBaHHBIX
MEXaHM3MOB, HH/[YLHPYEMBIX PACTCHHEM TIPH JIeH-
CTBHH OIIPE/ICNICHHOro crpeccopa. OmHako B mo-
ClIETHCE BPEMSA HAKOILUIEHbI MHOTOYHCIIEHHBIC JaH-
HBIE O TOM, YTO OOIIMM MHTEIPATBHBIM HPOLIECCOM,
XapaKkTCPU3YIONIMM HETaTHBHOC JICHCTBHE CTPECCO-
POB Pa3IHYHO| OPUPO/IbI, ABJIAETCH YCHICHHUE TeHE-
paumu akTHBHBIX hopm kucinopoaa (ADK) [10-13).

[osbimennoe o6pasosanne ADK npoucxonur
B XJIOPOIUIACTaX H MHTOXOH/JPUAX B TOM CiIyvae,
KOT/la aKLeNnTOPOM 3JIEKTPOHOB BBICTYHACT KHUCIIO-
PO M3-3a UCTOLICHHOCTH ITyJla JPYTHX aKIENTO-
poB a51eKTpoHOB (Hanpumep, HAJI®) [10, 14, 15].
Kpome Toro, ucrounnkom A®K srsercs poromsi-
XaHHE, CKOPOCTh KOTOPOro KOHTPOJUPYETCH COOT-
HomenueM CO, /O, u Temneparypoit. Bzaumopneii-
crBue ADK c Genkamu, munumamu, HYKJICHHOBBIMH
KHMCJIOTaMH TNPHBOIMT K HAPYIICHHIO CTPYKTYpPhI H
(yHKuHH MeMOpaH, aKTHBHOCTH (epMEHTOB, MyTa-
TeHe3y H, B HTOI'€, K OCTAHOBKE KJIETOYHOIO IMKJIA
1 anonrrosy [16].

B orBer Ha ycmncnue renepamun ADK, xak
NPaBWIO, HAOMIONACTCS AKTHBALMA JJIEMCHTOB aH-
THOKCHAAHTHOM 3amMTHOH cucTteMbl. IlogBieHue
Y pa3BHTHE Y OPraHM3MOB AHTHOKCHIAHTHOH CH-
CTEMBI, INO3BOJIAIOWIEH KOHTPOJMPOBATH YPOBEHb
A®K, npoHcXoamIo OHOBPEMEHHO C TIOSBIICHHEM
H pasBUTHEM (OTOCHHTE3HPYIOUMX OPraHH3MOB
[17,18].

AHTHOKCH/IAHTHAsi 3aIWTHAA CHCTEMA KICTKH
PacTeHHA — MHOXECTBO B3aHMOCBA3aHHBIX OKHC-
JIMTENTBHO-BOCCTAHOBHTEINIBHBIX PEaKHH, B KOTO-
PBIX YYaCTBYIOT AHTHOKCHAAHTHBIC (EPMEHTHI M
HH3KOMOJICKYJIpHBIE MeTaboMuThL. B HOpMansHBIX
YCIIOBUSAX U IIPH OKHCIMTEIFHOM CTPECCE aHTHOK-
CHJIAHTHBIC (PEPMCHTBI, B YHCIIE KOTOPBIX CYTIEPOK-
CHITNCMYTa3bl, Pa3iIMYHbIE MTEPOKCH/IA3BI, KaTaja-
3a ¥ (epMEHTHI acKOpOAT-IITyTaTHOHOBOIO LIMKJIA,
MIpaloT BaXHYIO POJb B MOJJICPIKAHHA OIpEHe-
JenHoro GesomacHoro yposus A®K. B nocnemnee
BPEMs aKTHBHO 0OCYXJIaeTcsi BOIPOC O Crocob-
HOCTH A®K BBICTYynaTe B KaueCTBE CHIHAILHBIX
MOJICKYJl W PETyJATOPOB 3KCIPECCHH I'CHOB, Jic-

TCPMHHUPYIOMIHX 3aUIATHBIA OTBET pactexus [19].
Takoli ypoBens HeOOXOAMM Ul NpOTEKaHHMS P
MeTaboTMYECKHX PEaKIMi B KIICTKE H HE BHI3bIBACT
noBpex/eHus 6uomonekyn [10, 17]. AnbTepHaTHBs-
HBIM 3aILMTHBIM MEXaHH3MOM Y PAaCTCHHH SBIACTCA
CTPECC-3aBHCHMOE HAKOIUIEHUE HHU3KOMOJIEKYJIAP-
HBIX OPraHHYeCKMX aHTHOKCHIAHTOB: acCKOpOHHO-
BOH KHCJIOTBI, A-TOKO(EpOIa, IIyTaTHOHA, TIPOIH-
Ha, nouaMuHOB (TTA), KapoTHHOM10B, aHTOLUAHOB
H IPYTHX COCAUHEHHH.

Takum o6pa3om, o6pasoBaHHE MOBBIMICHHOTO
koymuecTBa A®K omacHo B ToM ciryuae, kora npo-
MCXOJHMT HapymieHue Gananca Mexay o6pa3oBaHu-
eM A®K u ux paspymenuem [10-12]. Hmenso 31o
HapylICHHE H SABISETCS HETATUBHBIM WHTCIPANb-
HBIM MPOUECCOM, TIOMYYHBIIMM Ha3BAHUE OKHCIIH-
TEJIBHOTO CTpecca.

Lens nanHOro McCiea0BaHHS 3aKIOYANAch B
H3y4CHHH (YHKIMOHMPOBAHMS KATalashl W CyTie-
POKCHJUIMCMYTa3hbl, @ TaKkKe COACPXKAHUS Malio-
HOBOTO JHANbACTHAA B KOPHAX 2-JAHCBHBIX IIPO-
POCTKOB suMeHs npu JckctBun HJAMIT u BAB,
COZICPXKAMHKXCA B 3KCTpakTe Kepmeka (Limonium
gmelinii) u nepscuna (Inula britannica).

MaTepuaJlu H METOAbI HCCJIEAOBAHHSA

B xadecTBe 06BEKTOB HCCIIEOBAHMI HCTIONB30-
BaJIM KOPHH CEMSsIH IPOBOTo siaMeHs copra «baiime-
HICK», PaiOHHUPOBAHHOTO B AJIMaTHHCKO#H 06nacTy.
Oro6pannbie, NPOCTEPUIIM30BAHHBIE CEMEHA 3aMa-
YMBAJIH IPH KOMHATHOM TeMIeparype B TeucHue 24
4aCOB B Pa3/IMYHbIX BAPHAHTAX:

1) KOHTPONB (IMCTHILIMPOBAHHAA BOAA);

2) 50 Mr/n 3KCTpaKTa MOA3EMHOM YacTH neKap-
CTBEHHOT'O PaCTEHHS;

3) 100 mr/n sxcTpaKTa OA3EMHOM 4acTH JIeKap-
CTBEHHOTI'O PaCTCHHS,

4) 50 Mr/n 5KCTpaKTa HAJ[3EMHOM YacTH JeKap-
CTBECHHOTO PaCcTCHHS;

5) 100 Mr/n 5KkcTpaKTa HaA3EMHOM 4acTH JieKap-
CTBEHHOT'O PaCTCHHS.

3aTeM cemeHa npopanmBan B yamkax Ilerpu
10 50 WTYK HPH TEX XKE YCIOBUAX HA AUCTHILTHPO-
BaHHO# BOJIE (KOHTPOIIb) H 5 MI/Jl HECHMMETPHYHO-
ro numerunruapasuna (HAM) B teuenue 2 cyTok.

B kagecTBe HCTBITYEMBIX BEIIECTB HA TOKCHYE-
CKYI0 M MYTarcHHYI0 aKTHBHOCTh OBUIM B3STBHI BO-
JHbIE PAaCTBOPHI IKCTPAKTOB W3 HAA3EMHOH M MOJ-
3CMHOH YacTel pacTeHWi aeBACHIa GPHTaHCKOro
(Inula britannica L., cem. Compositae). Onpenere-
HHC Co/CPXaHus obuiero 6enka B BHITSHKKAX MPO-
BOJIJIM KOJIOPHMETPHYCCKHM MeTo0M 10 Jloypu
[20]. OnTHYEeCKYyIO IIOTHOCT PACTBOPOB H3MEPSIH
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Komymb6aesa C.K. u p.

Ha cnekrpogoroMerpe Jenway 6405 UV/Vis (Be-
JMKOOPHTAHUA) MPHU JUIMHE BOIHBI 740 HM NPOTHB
XOIIOCTOH NMpoOBI ¢ TUCTHIUTUPOBaHHOH BOJOH. Pac-
4eT BeJIH 10 KATHOPOBOUYHOMY rpadHKy, B KauecTBe
CTaH/IApTa MCIOJb30BAIK: ObIYMH CHIBOPOTOUHBIN
ansOymus (PAA Laboratories, ABcTpus).

ConepikaHHe MAJOHOBOTO JHAIBACTHJA OIpe-
JIEJSUTH 110 peakUH ¢ 2-THOOapOUTYypOBOH KHCIIO-
TOi, rae oOpa3oBaBIIMICS OKPAIICHHBIH TPAMCTH-
HOBbIH KOMIUIEKC MMEET MAaKCHMYM IOIJIONICHHS
npu 532 uM. IlpH pacuere MCHONB30BAIH KO-
(HUUHCHT MOJSIPHOH DKCTHHKIMH TPHMETHHOBOTO
komiuiekca — 1,56 - 10° [21]. Conepxxanue MajOHO-
BOT'0 JMAJIbETH/IA BHIPAXKAIM B MKMOJIAX / T CBIPOM
MacCCHI.

AKTHBHOCTh CYNEPOKCHAMCMYTa3bl
(K® 1.15.1.1) ompenensiid METOAOM, ONHCAHHBIM
Ch. Beauchamp u 1. Fridovich, ocHoBanHOM Ha TOp-
MoxcHuu cynepokcumucmyrasor (COJI) Boccra-
HOBJICHHs O€CLBETHBIX TETPA30JIMEBBIX COJIEH Cy-
NEPOKCHIHBIMH AHHOHPAJUKAJIAMK, NPH KOTOPOM
OPOMCXOJIUT MX NPEBpALIEHHE B OKPAIICHHBIE COe-
JuHeHUs Gopmasansl [22]. ONTHYECKYTO TUIOTHOCTH
Kax/104 npo6b1 u3Mepsy npu 560 HM. AKTHBHOCTB
CO/l Bblpaxkanu B OTHOCHTENBHBIX €AMHHIAX aK-
THBHOCTH 0.€.a. / Mr 6enxa.

AxtuBHOCTh Kartanassl (K® 1.11.1.6) onpene-
JBUIM IO METOJy, OCHOBaHHOMY Ha CIOCOOHOCTH
NEPOKCH/Ia BOAOPOAa 00pa3oBkIBaTH ¢ MOIHOAATOM
aMMOHHS CTOMKHH OKpaICHHbIH KOMIUIEKC C MAKCH-
MymoM niortomeHus npu 410 um. Ilpu pacuere uc-
NONb30BATH KO(POULHCHT MONAPHOH HKCTHHKIHH
nepokcua Bogopoaa — 22,2 - 10[23]. AKTHBHOCTB
Karanasbl Beipaxan B Mkmossax H,O, /1 - Mun - Mr
Genka.

Pe3yabTaThl Hec/IeIOBAaHHA H HX 00CyKIeHHEe

JUis nokasatenbCcTBa pa3sBHTHA OKHCIMTEIBHO-
ro cTpecca Npy ACHCTBHH BEIOpPaHHOrO CTpeccopa B
KOPHSIX OTNIBITHBIX PAaCTeHHH ObUI H3MEPEH YPOBCHB
colepKaHuA MaloHoBoro auampacruaa (MJIA) —
NOKa3aTeNns pa3BUTHS MCPCKHCHOTO OKUCIEHHUS JIH-
mazos (I1OJI).

Ha pucynkax 1 u 2 npescTaBiieHsl pe3yabTaTsl
3KCIICPUMCHTA 110 OTpeJeneHnIo konuuecTsa MJIA
B KOPHSX 2-JIHEBHBIX IIPOPOCTKOB AUMEHA TOJ ACH-
creuem HJIMI™ u BAB, skcTparupoBaHHBIX U3 Hajl-
3EMHOMH ¥ MMOJ3CMHOM YacTH KEPMEKa H JEBACHIIA.

AHanu3 pe3ysbTaToB MOKa3aj, YTO HKCTPAKTHI
DOA3CMHOM M HAJ3eMHOM 4YacTeH KepMeKa CHHXKa-
10T coziepxanne MJIA B KOpPHSIX SYMEHS, TaK €CIIU B
KOHTPOJIBHBIX 00pa3iax KOHIIEHTPALUs COCTaBHJIA
122,44+17,51, To mpu 100,0 Mr/n skcTpakTa moa-
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3CMHOM 4YacTH (MHHHUMAJBHBIA 3(QEKT) NaHHBIA
noKazaTelb CHu3mICs 10 87,54+19,85 mxM/mr Gen-
Ka. MakcumanbHbli d¢dext nabmonancs npu nei-
CTBHH SKCTPAKTOB KEPMEKa M3 MOJA3EMHON 4acTH B
koHneHTpanuu 50,0 Mr/n. B aToM BapuanTe coaep-
xanue MJIA 1o CpaBHCHHMIO C KOHTPOJIEM CHM3H-
sock B 1,67 paza (p<0,05). AHaslorH4HbIE pe3yabTa-
TaThl OBUIH MOJyYEHBI H IPH H3YYCHHU IKCTPAKTOB
U3 HaJ3eMHOH 4acTH. IIpH 5TOM CpaBHHTEJIbHBIH
aHamm3 aciicteus BAB Ha copepxanne MJIA B
KOPHSX SYMEHS NOKa3al, YTO CTATHCTHYCCKH 3Ha-
YHMOTO Pa3IHyHs MEXJy KOHLEHTpauusmMu 1 BAB
Y3 MOA3EMHOM M HA/J3€MHOH 9acTAMH PACTCHHH HE
Habmonanocs. HecHMMETpHYHBIH AMMETHITHApPA-
3ud (HAMI') B xonuentpauuu 5,0 Mr/i BbI3bIBAI
CTaTHCTHYECKH 3HaYuMoe yBenuueHue (p<0,05) co-
Jaepxanus MJIA B KOpHSX S4YMEHs IO CPaBHEHHUIO
€ KOHTpOJIeM. DKCTPAKThl W3 TIOJJ3¢MHOH U Ha/3EM-
HOM 4vacTed kepMmeka ['MelHMHa MpOSBUIM NPOTEK-
TOpHOE JeHCcTBHE npH cTpecc-Bo3ackcTeun HIAMI
B MCIIONIb30BaHHOM KOHLEHTpauuH. Bo Bcex BapH-
aHTax 3KCIIEPUMEHTA He Ha0II0AaN0Cch CTaTHCTHYC-
CKH 3HAYMMOrO IPCBHIMICHAA KOHTPOJIHOTO 3Ha-
genns. [IpenoGpaborka cemsn skctpaktaMu BAB
camwxkana aevicrsue HJIMI'. Tak, npenoGpaborka
cemsiH ssumeHs BAB U3 nmoaseMHo# 9acTH kepMeka
B koHneHTparuu 50,0 u 100,0 mMr/n cHmkana He-
ratuBHoe acHcrBue HIAMI B 2,10 (p<0,01) n 2,73
(p<0,01) paza, coorBercTBeHHO. IIpemobpaborka
ceMmsH sumeHs BAB u3 Hag3eMHOM 4acTH KepMeka
B koHueHTpauuu 50,0 u 100,0 mr/n camxana neu-
creiue HIAMT B 1,18 u 2,71 pa3sa (p<0,01), coorBer-
CTBEHHO (PHCYHOK 1).

Ananu3 pe3ysbTaToOB MOKa3all, YTO IKCTPAKTEI
HAQJ3CMHOM M TNOA3EMHOM YacTel JieBsACHIA
yBEIMYHUBATH coaicpkanue MJIA B KOpHAX AYMEHS,
OJIHAKO, JAHHOC YBCIMYCHUC CTATHCTHYECKH HE
3HAYMMO, 3a HCKIIYCHHEM JckictBus BAB u3
HA/[3¢MHOM 9acTH JeBscuia B KonuenTpauuu 100,0
mr/n (p<0,05). ITpu npeno6paboTke ceMsH IKCTPaK-
TamMd BAB ieBsicHiia HE HaOMIOMQIOCH CHHXKAHHUSA
nevcteus HIIMI, 3a uckimouenneM npenobpabor-
ki BAB u3 nopizemMHo# 4acTH AeBACHIA B KOHLICH-
tpauuu 50,0 mr/n (p<0,01) (pucyHok 2).

CO/] sBNIsAETCH YHHKAIBHBIM KITIOYEBbIM AaHTHOK-
CHIaHTHBIM ()epMEeHTOM. Pe3ynbTaThl Hece10BaHUH
no iausHuo HJIMI™ u BAB, skcTparupoBaHHbix U3
NOJ3€MHOH M HAJ[3CMHOM YacTeH KEpMCEKa M JICBS-
cuna, Ha (epMenTHYI0 akTHBHOCTE COJl B KOpHSX
SYMCHS Npe/ICTaBIeHbI Ha pucyHkax 3 u 4. Ipu npo-
paimquBaHuu ceMsH Ha BAB M3 moasemuoi v Haj-
3EMHOH YacTCH KepMeka HaOMoAAIOCh YBCITHUCHHE
axtuBHOCTH COJI 110 cpaBHEHHIO ¢ KOHTponeM. T1pu
9TOM CTaTUCTHYCCKH 3HAYUMOEC YBEITHYCHHE 110 CPaB-
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HECHMIO C KOHTPOJIEM HaOIIOAaIoch NpH JEHCTBHH
BAB wu3 Haja3eMHOM 4YacTd B KoHueHtpaimu 50,0
mr/xa (B 6,2 pasa; p<0,01). Ycranornero, yro HIMI'
B HCIOJIb30BAaHHOW KOHIIEHTPAllMM HE BBI3BIBAJI
OKHMCJIMTCIIBHOTO CTPECCa, Ha YTO yKa3blBacT aKTHUB-
HOCTh (epmenTa, cocraBumas 0,06+0,01 o.e.a./ mr,
a B KOHTpOJIC 3T0T mokasarens cocrasua 0,05+0,01

o.c.a./ Mr Genka, coorBercTseHHo. [Ipu npemobpa-
6otke ceman BAB u3 kepmeka I'memmHa ¢ nocneny-
foIMM npoparmuBanueM Ha pacrBope H/IMI™ He Ha-
OIOAIOCH CTATHCTHYECKH 3HAYHMOTO YBEJIMYCHHUS
10 CPaBHEHMIO C BapuaHTOM Oc3 npenobpaboTkH, BO
Bcex BapmanTtax aktuBHOcTh COJ| 6bU1a Ha ypoBHE

KOHTpOJIsi (PHCYHOK 3).

xoHuenTpagan MJLA, Mmx M/mr Geaxa

:
]
X
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1000 miva

Pucynok 1 — Konnentpaims MJIA B KopHAX 2-/THEBHBIX MPOPOCTKOB SYMEHA
non aevicrsueM HJIMI™ u BAB kepMmeka
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i 4acTh l | 9acTh HaCTh
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Pucynok 2 — Konnertpaius MJIA B KopHSAX 2-THEBHBIX POPOCTKOB AYMEHS
non neicrsuem HJAMI™ u BAB nessacuna
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Pucynok 3 — Biuaaune HIMI™ n BAB kepmexa Ha aktusHocTs COJ[
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Pucynok 4 - Bmusune HIIMI u BAB jessicuna Ha aktusrocts COJ|
B KOPHSX 2-IHEBHBIX TIPOPOCTKOB AYMEHS IO/ ICHCTBHEM

Ilpn npopamuBanuu cemsn Ha BAB u3 nox-
3EMHOM U HAJ3EMHOH YacTel JACBACHIIA aKTHBHOCTh
COJl 6bula Ha ypOBHEC KOHTPOJIBHBIX 3HAYECHHIH.
ITpu npenobpabotke cemsn sumers BAB u3 jess-
cuJ1a GPUTAHCKOTO C MOC/IEYIOMM IPOPALIHBAHH-
em Ha HJIMT" He Habmionanock CTaTHCTHYECKH 3Ha-
YHUMOT'O YBEJIMYEHHS TI0 CPABHECHHIO C BapHaHTOM
6e3 npenobpaborku. AxruBHocts COJ| Gsuta Ha
YPOBHE KOHTPOJI, 33 HCKIIOYEHHEM NpeaobpaboT-
k4 BAB u3 Han3eMHO# YacTH JEBSCHIA B KOHIICH-
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tpamuu 100,0 Mr/i, XoTs JaHHOE yBEIHYEHUE ObLIO
HE CTATHCTHYECKH 3HAYHMO (PHCYHOK 4).

B OOBIMHBIX yCHIOBHMAX CYIIECTBOBAaHHA Op-
raHu3ma TMOJVIEPXKHBAcTC OajJlaHC MEXAy IMpo-
Aykumei pamukanoB O,” ¥ MX CBOCBPEMCHHBIM
ynanenueM. Ilpu neiicTBUM  HEOGIArONPUATHBIX
daxTopoB yBenuumBaeTcs o6pa3oBaHHE aKTHBHBIX
(opM KHCIOpOZa, B TOM YHCIIE U PAIMKAIIOB CyTIC-
pokcuaa. AktuBHocTh COJl npu 3TOM M3MeEHseTcs
Pa3HOHANPABJICHHO: B OJHHUX CIIy4YasiX OTMEYEHO €€
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YBEIHYEHHE, B IPYTUX — CHIDKCHHUE, YTO 3aBUCHT OT
HaNpsHKCHHOCTH JICHCTBUS CTPECCOBOro (akropa
(MHTCHCHBHOCTH H JUIMTEIbHOCTH BO3ZICHCTBUA),
a TaKKE OT BOCOPHHMYHBOCTH OPraHM3Ma, CTa/{HH
pa3BuTHsA pacTeHud u ap. [15]. Tak npu mocru-
KCHHH ONPE/AEICHHOTO YPOBHA OKHCIHUTETHHOIO
CTpecca MPOUCXOAUT CHIXeHHe akThBHOCTH COJI.
Hanpumep, B JTUCTBSX ITNICHHIIBI B YCIaoBHAX 3a-
CyXH BHa4aje OTMEYanach aKTHBALHA (epPMEHTa,
3aTEM C YBEIMYECHHEM JUTHTEIBHOCTH BO3/ICHCTBHS
NPOHCXONWIIO CHMDKCHHE AKTHBHOCTU. Takas xe
TCHJCHIMS OTMEYEHA IIPH YBEIMYCHHH HE TOJIHKO
JUTHTEIIbHOCTH BO3JICHCTBHSA, HO ¥ €0 HHTCHCHBHO-
CTH: IIPH BOAHOM JeHIIHTE, IEPEYBIDKHEHHH, CO-
JIEBOM cTpecce, 00paboTke abcuu30B0i KHCIOTO#H U
TSOKEIbIMA MeTaiuiamu, Gymuraumu HF u ap. [15,
24, 25].

CHmxeHne aKTHBHOCTH ()epMEHTa MOXeT npo-
HCXOMTh M O€3 ero NnpeaBapUTeNLHOM aKTHBALMH B
Cry4ae JI0BOJIbHO HHTCHCHBHOTO BO3JEHCTBHSA, 4TO
OTMEYCHO NpH 00paboTKe pacTeHMIt TKEIBIMHA Me-
Tayuamu, UV-C-o06mydenns, conesom cTpecce, 0X-
JIQXJICHHH, TCILIOBOM CTPECCE, 3aTOILUICHHH, HHOKY-
JAIMH naToreHamH u JIp. [ 15, 25-29]. ITocrenennoe
CHIXeHHEe akTHBHOCTU COJ] oTMEYEHO B KNIeTKax U
TKaHAX PaCTeHHi NPH UX cTapeHuH. [IpuunHEI cHE-
xenus aktuBHOCTH COJI MoryT 6biTh pazHoo6pas-
HbIMH, HaNpPHMCP, WMCTOIICHHE Mmyna (EPMEHTOB
YCHJICHHBIM €r0 pacXo[0BaHHCM Ha TaIlEHHE pa-
nukanoB O,”. Kpome Toro, nockonsKy akTHBHOCTS
CO/] sBnsictcs pe3ynbTaToM Kak ee CHHTE3a, TaK
H JIerpajlaliid, yMEHBIUCHHE AKTHBHOCTH MOXET
OBITh CNE/ICTBHEM CHXCHHMA CHHTE3a W/MIM TIO-
BeimeHHs aerpajganuu COJl. B unaktuBanmu u ne-
rpagaunn CO/I MoryT npuaumats yuactae ADK —
THAPOKCHIIBHBIC PA/IHKANIBI M NEPOKCH/| BOJAOPO/A.
B vacrHoCTH, H,O, Moxer BoccranasnmBats Cu,t+
B aKTHBHOM HeHTpe ¢epmenTa o Cu+, KOTOpBIi,
B3aHMOJICHCTBYS C HOBOH MOJIEKYJIOH MepoKCHIa
Boziopoza, obpasyer Cu,+OHe. 3tot cBs3anHsIH in
situ pajiukan OH* BBI3HIBACT OKHCITHTEIBHYIO MOJTH-
(HKxanMo aMHHOKHCIOTHBIX IOCIIEA0BATENLHOCTEH
B aKTHBHOM HLEHTPE ()EPMEHTA, 4TO PUBOJMT K €ro
HHAKTHBaUMH. He TONbKO CBsi3aHHBIE, HO ¥ CBOGO-
Hble pajukanst OHe nospexaaior mMonexyst COJI,
BbI3bIBasA MX (parmentammio [15, 30]. Cumxenue
aKTHBHOCTH (h€pMEHTa NIPH HEGIArONPHATHBIX BO3-
AEHACTBHAX COCOOCTBYCT AanbHeimeMy yBennye-
HHIO npoayKuuH ADK 1 pasBUTHIO OKHCITHTENBHBIX
TIOBPEX/ICHHH KJICTOK U TKaHCH pacrenwii [15, 24).

Hecummerpuunbrii AUMCTHITHIPA3HH JIETKO
BOCCTaHaBJIMBAcT Kuciaopoa. Ilpu oaHO2/IEKTPOH-
HOM BoccTaHoBieHHH O, 06pasyercs cynepokcHi-

HOH, KOTOPbIi MOXET NPEBPamaThCs B Apyrue Gop-
Mbl kucnopona (H,0,, HO™, O,"). CoBpemennsic
JaHHbIE OJHO3HAYHO rOBOPAT O TOM, yro HJIMI
BBI3BIBACT PC3KOC YBEIMYCHHEC YPOBHS AKTHBHBIX
¢opm kucnopona u Hakomwienue npoxyktos [10J1
B TKaHAx opranusma [30-34]). C nomompsio /ux-
OHOCEHCOPOB pPAZIOM aBTOPOB GBUIH TPOBEICHHI
HCCJIICAOBAHHUA I10 H3YYCHHIO MEXaHH3MOB TOKCH-
yeckoro aciicreuas HJMI. Topsaun U.U. ¢ co-
aBTOPaMH MOKa3aJi, YTO aKTHBALMA MPOMOTOPOB,
CHCHM(PHUYCCKH [CTEKTHPYIOMHUX OKHCIIATCIbLHBIH
crpecc, noBpexaenus 6enxos n JIHK, npoucxomu-
J1a 3a cder obpasosanus B pactBope HIAMI nepe-
KHucH Boaopoza. [Ipu sTom ecin npoucxomut Gosee
riaybokoe oxucienne HJIMT, To o6pasyiorcs npo-
AYKTBI OKHCJICHHS, B TOM YHCJI€ HUTPO30ANMETHIA-
MHH, KOTOPBIH 001/1a€T BHICOKOH aNKMIMPYIOMICH
crioco6HocTEIO [34]. B ApyroM HccneioBanmy ¢ mo-
MOMIBbIO /ux-6HOCCHCOPOB GBI TOKA3aH YCTKHiA OT-
seT Ha HIIMI' y E. coli, necymeii npomotopsi katG
M SOXS, PCarupyIomyx Ha OKUCITUTENBHOE TOBPEIHK-
ACHHE, a TAKKE IeCA, PearupyIoIero Ha MOBPEK-
neuus JIHK. ABTopsl Taioke aenaror BBIBOJI, YTO
aeiicreue HIIMI™ Ha GaKTepHaTbHBIC KITETKH MOXET
OBITH CBA3aHO C 0GPA3OBAHMEM IIEPEKHUCH BOZIOpOza
[31].

Taxum o6pa3om, HE BHISBICHHBIH OKHCIHTETH-
HBIH cTpece npH BoszaeicTsun HJIMI, cBs3anHbIii
¢ akTuBHOCTBIO COJI, MOXeT ObITh 06yC1OBICH HC-
TOLICHHEM ITyJIa (PEPMEHTOB YCHICHHBIM €TI0 pac-
XOJIOBaHHEM Ha ramienne paaukanos O,”. Veemn-
ucHue aktuBHocTH COJI npu npeno6paborke BAB
€ mocnenyromuMm npopamuBandieM HJIMIT moxer
OBITh CBA3aHO C BOCCTAHOBNEHHEM IIyjIa ¢depmen-
TOB 3a CYCT JACHCTBHs ()IABOHOMIOB, MyGHIBHBIX
BCIIECTB, BUTaMHHA C, KOTOPHIC NPOSBIAIOT BbI-
COKYI0 GHONIOrMYECKYIO aKTHBHOCTE M COZICPHKATCS
B OKCTPAaKTaX JEBSCHIAa GPHTAHCKOrO M KepMmeka
I'menuna.

B cnenyromeit cepun sxcnepuMenToB namu -
cienoBano BinusHHe BAB JeKapCTBEHHBIX pacTe-
Hui 1 HIMI" Ha axTMBHOCTB Katamassi B KOPHSX
2-IHEBHBIX TPOPOCTKOB suMeHA. KaTamasa sBis-
€ICS TEMCO/ICPXKAIMM TETPAMEPHBIM (PEPMEHTOM,
OCYIICCTBIAIONIMM PEAKIHIO Pa3OKEHHS Iepe-
KHCH BOJIOPOZia C OOpasoBaHHEM MOJIEKYJIAPHOTO
kucnopo/a v ozl Ilpadem stor npouecc, ¢ oxHo#
CTOPOHBI, HE TPeOyeT APYruX COCAHHEHHI CO CBOI-
CTBaMH BOCCTaHOBHTEIN, & C JIPYro# CTOPOHBI, pa-
6OTacT TONBKO B YCHOBHSX BHCOKOH KOHLICHTpAIMH
1IEPEKHCH BonOpoaa [4, 40]. ‘

Ipn npopammeanrs demsn Ha SKcTpakTax fe-
BSICHJIA KaK W3 NOA3CMHAON; TAK W HaI3eMHOIi YacTeil
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AKTHBHOCTH KaTaja3bl ObUla HEONHO3HAYHOM. JKC-
TPAKThl H3 NMOA3EMHOMN B KOHueHTpamuu 50,0 mr/n
U Haa3eMHOM yacTeil B koHueHrpauuu 100,0 mr/n
KEpMEKa J0CTOBEPHO YBEJINYMBAIN aKTHBHOCTH Ka-
Taja3sl B KOPHAX NpopocTKoB. [Ipyu npopammBaHuu
CeMsiH Ha pacTBope 3KcTpakToB BAB u3 nonzeMuoi
yacTH B KoHueHTpamuu 50,0 Mr/n nHaGmopmanoch
MOBBIIIEHHE AKTHBHOCTH Kartajasel 1o 3,4110,14
MkM H,O,/n*munemr Genka. [pu npopamusanuu
CEMSIH Ha pacTBOpPE SKCTPAKTOB M3 HAJI3EMHOH 4Ya-
CTH KEPMCKa aKTHBHOCTH KaTaslassl YBEJIHYMIIACh

TONBKO 1pH KoHueHTpammu 100,0 Mr/n 1 cocraBmia
2,76+0,11. CpaBHHTCIILHBIH aHAJIH3 C KOHTPOJIbHBI-
MM 3HaYCHUAMH MOKa3aJl yBEJIMYEHHE aKTHBHOCTH
Karanassl cooTBercTBeHHO 2,18 (p<0,01) m 1,77
(p<0,01) paza. HAMI' B koHuenrtpauuu 5,0 mr/mn
HIOBBICHJI aKTUBHOCTH (hepMenTa Jio 2,58+0,30, uto
B 1,65 pasza (p<0,05) BbIE KOHTPOJIBHOIO YPOB-
Ha. BAB u3 noi3eMHoO# U HaJI3eMHO#M YacTCH Kep-
Meka ['MeuMHa CHH)KAJIM KaTalasHyK AKTHBHOCTH
TIPH BO3/ICHCTBHH JJAaHHOTO cTpecc-akTopa (pucy-
HOK 5).
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Pucynok 5 — Bmusane H/IMI™ u BAB kepmeka Ha aKTHBHOCTB KaTaiaszbl
B KOPHSX 2-JIHEBHBIX IIPOPOCTKOB stuMmeHs (yOpars 50 Mr/n noazeMHoi)

Heomno3naunbie pe3ynbTaThl OBUTH MOTY4EHBI
¥ IIPH U3YYEHHH KaTala3HOH aKTHBHOCTH B KOPHSAX
2-THCBHBIX MPOPOCTKOB SYMEHS, MPOPAIMBAEMBIX
Ha SKCTPAKTax U3 HAJ3EMHOH M MOJ3CMHOM YacTei
aepsacuia 6puranckoro (pucyHok 6). U3 npencras-
JIEHHOTO PHCYHKa BHJHO, yT0 BAB u3 Haja3eMHoi
yacTH B KoHueHTparuu 100,0 Mr/it moBbICHII aKTHB-
HOCTb Katasassl B 1,60 pasa (p<0,05), uro ykassi-
BACT Ha MHJYKIHIO OKHMCIIMTENIBHOTO CTpecca IO
BO3ICHCTBHEM OJKCTpakTa. Bo BcexX OCTaJBHBIX
BapHaHTaX OIBITa aKTHBHOCTH KaTanaspl ObUia Ha
ypoBHe konTpouns. [Ipu npenobpaborke ceMsaH s4-
meHs BAB ¢ mocienyiomum npopaiiMBaHHEM Ha
pactBope HIIMI B koHueHTpauuu 5,0 Mr/in ormede-
HO CHHXKCHHMC aKTUBHOCTH KaTaJIa3bl, YKa3bIBAIOIIEE
Ha AHTHOKCHJJAHTHOE NCHCTBHUEC SKCTPAKTOB AEBS-
cwia. IIpu 3aMaunBaHUM CCMAH SYMEHA B IKCTPAK-
Tax BAB u3 noazemHol 4acTH B KOHIEHTpAIL[HH
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50,0 u 100,0 Mr/n ¢ MOCACAYIOMAM OPOPALIMBAHH-
eM Ha HIIMI" akTMBHOCTB KaTajla3bl CHU3HJIACh 110
CpaBHEHMIO ¢ BapHaHTOM 6e3 npenobpaborkun BAB
B 3,00 u 1,80 pa3a, coorBercTBenHo. [Ipn 3amaumn-
BaHMH CCMsAH sUMEHA B dKcTpakrax BAB u3 nap-
3eMHOH YacTH B KoHUeHTpauuH 50,0 u 100,0 mr/n ¢
nociaeayomumM npopamusanuemM Ha HIIMI™ aktus-
HOCTh KaTajla3bl CHU3UJIACH 110 CPABHECHUIO C BapH-
anToM 6e3 npenobpaborku BAB B 1,41 u 9,02 pasa,
COOTBETCTBCHHO (PHCYHOK 6).

IloBbimenne Karajma3HOM AaKTHBHOCTH TIOJ
Bo3zicicTBHEM u3ydaeMbix BAB TpeOyer jpomosn-
HHUTEJIBHOI'O HCCICAOBAHMA, IIOCKOJIBKY B IIaHHOﬁ
CEpUH DKCIICPMMCHTOB OHM IPOSABHIM OKCHIAHT-
HYIO0 aKTHBHOCTb, B TIPOTHBOIIONIOXHOCTh OXHJIa-
C€MBIM pe3yJIbTaTaM M pe3yJibTaTaM, MOJy4YE€HHBIM
Ha MHMKpPOOHOJIOTHYECKMX H PACTHTCIBHBIX TECT-
CHCTEMaX.
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Pucynok 6 — Bmsane HIIMI™ n BAB neBsicuna Ha akTHBHOCTB KaTasiasbl
B KOPHSX 2-JIHCBHBIX MIPOPOCTKOB SYMCHA TOJ| IEHCTBHEM

Takum o6pasom, HJIMI' B KOHICHTpauuu
5,0 Mr/n MHAYUHPOBAJI OKHCIHTENbHBIA CTpEcC B
2-THEBHBIX TMPOPOCTKOB SYMEHS, T.K. B KIETKax
KOpHsl YBEIIMYHBAIOCH coaepxanne MJIA u akTus-
HOCTb KaTaJjia3sl 110 CPaBHEHHMIO ¢ KoHTpoJeM. Ilpu
coucranHoMm Bosaeicteun HJIMIT u BAB n3 sxc-
TPAKTOB HA/J3¢MHOM W IOJ3EMHON 4YacTed KepMme-
Ka M JIEBACHJIa Ha CEMCHA AYMEHS CIIocOOCTBOBAJIO
cHwkenuro uHreHcuBHOCTH [1OJ] M akTHBHOCTH Ka-
Tanasel. Bo3aMoxHo, i nposiBicHus Gonee BhIpa-
MEHHOro MPOTCKTOpHOro jeictBus BAB kepMmeka
u jepsicuna Ha pore HJIMI™ Heobxonumo HCnosb-
30BaTh APyrHe KOHLEHTPalMH. MeXaHu3Mbl CTONb
pasnmuyHoro aeiicrsusa BAB jiekapCTBEHHBIX pacre-

Huii Ha (pone HAMI NOJDKHBI IBHTHCS TIPEAMETOM
JaJbHCHINIETO HCCIICIOBAHHUS.
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