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B wu300pereHNE TpeANioKEHBI TPOTHBOTPHUOKOBAs KOMIIO3HIMS, COACp)Kamas MPOTHBOTPHOKOBOE
coenunenue Gopmynsl R-S+H(R'), nimm R-N+(R");, rne R npencrasisier co6oit C,7-Cs, Hepa3BeTBICHHbIH
WM Pa3BETBICHHBIN alKWI; a KaXAbli R' He3aBHCHMO mpeAcTaBisieT co0OW METHI, STHI, IpPOIHI,
H30TPOIIHI WA OyTHIT, U IPUMEHEHISI YKa3aHHOW KOMIIO3HIIMHU B KaUECTBE MPOTHBOTPHOKOBEIX arcHTOB.

TIpOTHBOrPHOKOBAA AKTHBHOCTH 1 TOKCHHOCTH SACC

CinG* Cis. TMA* Cis.DMS*

1. Toxewunocts b Z. tritici

DparveHTALI MITONOHAPHIT* 6,64 1.55 1.72

MHrHGUPOBAHIE ABINAHIS* 032 0,14 0,25

THGeth K1eToR 32,29 89,27 66,47
2. TOKCHYHOCTH B KICTKAX YEI0BEKA

DparmMeHTaLHA MHTOXOHAPHIT* 33,10 44.5 50,00

MHrHGUpOBaHHE AbINAHIS* 16,10 10,50 1335

OTHOCHTEIbHAA TOKCHYHOCTB' 50,31 75 53,4
3. TOKCHYHOCTE B 300ITAKTONC

TuGeas Daphnia magna® 0.41 2,01 3,63

OTHOCHTE AN TOKCHYHOCTS 13,23 179.43 241,29
4. Tokenunocts B pactenmsix’'

CBA3AHHBIC C THCTBAMH CHMIITOMBI Y MIICHHLIBI >1000 >1000 >1000

CBA3AHHBIC C THCTBAMH CHMIITOMBI Y PHCA >1000 >1000 >1000
4. TipoTuBorpuGKoBas samuma

3amuTa OT CeNTOPHO3HOI MATHHCTOCTH TICHNLbI 5,00 1,57 0,22

3amura o nupHKy1APHO3a pica’ 17.19 12,45 2,67

Mnaykums samutst pactenms™ 14,4 6,2 64,9

*OueHouHas KoHUeHTpaums (MKr/mm) npi 50 % spdexre (ECsp) uepes 30-45 mun 06padOTKH

*#*[TPOLCHT MEPTBBIX KICTOK Z. fFifici B AKX KYTbTYPaX 4epes 25 4 HKyGawm npi 10 mr/s

“Jlons swavenmit ECso 1 WHTHOMPOBAHISA YETOBEUCCKOTO ALIXAMS W TPHOHOTO ABINAHIA

SOuenouHas KoHUCHTPams (MKI/M) MU 50 % HEMOABHAKHBIN/HE OTBCHAIOMIIX BOAAHBIX 610X Hepes 24 u
“Tubens B Z. tritici, yMHOKCHHAS HA THOCTB B Daphnia,, yKa3biBaeT Ha TOKCHYHOCTb NPH TAKOI e
(ppexTHBHOCTH

HauMeHbIAS KOHUCHTPALHS (TIT/MIT), IPH KOTOPOii BOSHHKACT X003 uepes 7 AHCi HHKYGAIHH.
SCpeaHss MI0WA b THCTHEB C MHKHIAOI (%0): 21 -IHCBHAS MUICHHLA, ONPBICKAHKAA 100 MKI/MI 1
HH(HUUHPOBaHHAs Yepe3 24 U

'Cpeanss naowa b i (%); mcTea 4 o pica, 2 125 MKr/Ma |
HHUUIpOBaKHBIC Yepes 24 U

“DAB-0KpawCHHAS IIOMALb THCTHEB YEPE3 6 1 00PAGOTKH 150 MKI/MI, NPHBEACHHAS B BHAIC NPOLCHTA OT
TOJIOKHTECILHOTO KOHTPOJIS.

IV 8LET61C0T
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IMTPOTUBOI' PUBKOBBIE KOMIIO3UILIHN

OO6nacTh TEXHUKH H300pETEHHS

JlanHoe n300peTeHne OTHOCHTCA K MPOTHBOIPHUOKOBBIM KOMIO3HMLIUSM, COJEPKAIlUM
KaTHOHHBIE TPOTUBOTPHOKOBBIC COEAMHEHUS C OJHOW AJKWJIBHOW Ienblo. JOTONHUTENBHO
n300peTeHne OTHOCHTCSI K IPUMEHEHHUIO KaTHOHHBIX COCIMHEHUH ¢ OMHOM aJKMIIbHON LIEMBbIO B
KAa4eCTBE IMPOTUBOIPUOKOBBIX areHTOB. B 4acTHOCTH, W300peTeHHe OTHOCHTCS K
POTHBOTPUOKOBBIM KOMIIO3HULIUSM, CIIOCOOAM U MPUMEHEHUSIM.

YpoBeHb TEXHUKU N300pEeTEHUs

I'pubbl TpencTaBAsSIOT OOHY W3 HAMOOJBIINX OHOTHYECKHX YIrpo3 Ui 3I0POBbS
KYJBTYPHBIX PACTEHUH U, CIENOBATEIbHO, sl O€30MaCHOCTH MUILIEBBIX MPOAYKTOB. JTa yrpo3a
ycyryOmsieTcss MpakTUKOH WHTEHCHUBHOTO 3€MJIENIENNS, TAKOW KaK BbIPAIMBAHUE MOHOKYJBTYD,
KOTJ1a OOIIMPHBIE MOJISI TEHETUYECKH OTHOPOIHBIX COPTOB 00ECTEUNBAIOT HICANBbHYIO CPENy IS
MIOSIBJIEHHSI HOBBIX PE3UCTEHTHBIX K (PYHTHIMIAM ITaMMOB. PaKTUYECKH CKOPOCTH MOSIBJICHHS
PE3UCTEHTHOCTH K (PYHTUIIMIaM TPEBBILIAET CKOPOCTh Pa3padOTKU MPOTUBOTPHOKOBBIX CPENCTB.
B  mpomecce  pa3paOoTKM  HAXOAWTCS  JHIIb  HEOOJBIIOE  KOJUYECTBO  «HOBBIX)
NPOTHBOTPUOKOBBIX CPEACTB, HO OHHU SIBISIFOTCS IPOU3BOAHBIMH OOBIYHO HCIOJB3YEMBIX
XHUMHKATOB, HAIPIMep, HALEJICHHBIX Ha OMOCHUHTE3 3PTrOCTeposia MM KOHKPETHBIE KOMILIEKCHI
LIENH MUTOXOHPUAIBHOTO bixaHus. CyIecTBYeT sIBHAs HEOTJIOXKHAsT HEOOXOAMMOCTh B HOBBIX
NPOTHBOTPUOKOBBIX CPEACTBaX C HOBBIM OOpa3oM IeHCTBHs, HHM3KOW TOKCHYHOCTBIO JUIS
MUIEKOITUTAIOLINX U KOTOPBIE SIBJISTFOTCS HKoJIorndecku OezonacHbiMu. Kpome Toro, cymecTsyer
pactyuiast mOTPeOHOCTh B OTKPBITHMH HOBBIX MPOTUBOTPUOKOBBIX CPEICTB JJIS JIYUIIESH 3aIHUThI
JKUBOTHBIX (BKIJIFOUAs! JIFOZEH) OT rpHOKOBBIX 3a0oseBanmii. OHa BO3HHKIJIA HA (POHE pacTyLiel
PE3UCTEHTHOCTH K MPOTUBOTPHOKOBBIM CPEACTBAM B CIIy4ae UCIOJB3yEMbIX B HACTOSIIEE BPEMSI
KJIMHUYECKUX JIEKAPCTBEHHBIX NpemnapaToB (a3osos). Takxke KelaTeJbHO 3aMEHUTh a30Jbl B
Ka4eCTBE aHTUCENTUYECKOH 00pabOTKU AJIst MAJSIPHBIX KPACOK M MPOMTUTAHHON APEBECHHBI.

OnmHUMH HM3 MOTEHLHUAIbHbIX MUIIEHEeW HOBBIX (DYHTHLHAOB SIBJSIFOTCS MUTOXOHIPUH
rpuboOB. OTH OpraHeNjbl Y4acTBYIOT B IIHPOKOM CHEKTPE KJIETOYHBIX IMPOLECCOB, HO, HTO
HanboJyiee Ba)KHO, conepaT (PePMEHTHI U OKHCIUTENbHOTro (ochOpUIMPOBAHUS, KOTOPOE
ofecrieunMBaeT  XMMHYECKYI0  OHEPrHI0O sl «TOIUIMBa»  KieTkd.  OKUCIUTENbHOE
dochopunpoBaHne  3aBUCUT OT IEPEHOCA  OSJEKTPOHOB  HYepe3  KOMIUIEKCHI  IIeNn
MUTOXOH/IPHAJIBHOTO IbIXaHUS BO BHYTPEHHEH MHMTOXOHIpUaibHON MemOpane (Hirst, 2013).
I'pnubHBIE MUTOXOHIPHH OTJIMYAIOTCS OT CBOMX aHAJIOTOB Y MIIEKOITUTAIOIINX 110 KOMIO3HLIUN U
(YHKLNHU OBIXaTENbHBIX (PEPMEHTOB, UTO JENaeT UX MPHUBJIEKATEIIbHBIMA MULIEHAMH JJI1 HOBBIX

¢yHrunuaos. JleWCTBUTENBHO, Ba W3 TPEX JUAMPYIOMHUX HAa PbIHKE (YHTHLHUIOB C OJHUM
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CaTOM-MHIIEHBIO, KOTOPBIMU SIBJISIFOTCSI MHTHOMTOPBI CykuuHataerunporenassl (SDHI) wu
CTPOOWITYPUHBI, Pa3pyLIAOT LEMb MUTOXOHAPHAIBHOTO JbIXaHHs IPHOOB MyTeM HAleTHBAHHS
Ha npixarenbHble KoMmruiekesl 11 u III. MuToXoHApHH TakKe BbIpaOaThIBAIOT aKTHBHBIE (POPMBI
kucinopona (mROS) B xommnekce 1 u III, koTOpBle B Cilydae HapyIIEHUs] PETYJSIMMA MOTYT
NOBPEXKIAaTh OCJKU U JIMITUABI BO BHYTPEHHEH MHTOXOHAPHAIBHONW MeMOpaHe U MHULIMUPOBATH
aTrlONITOTUYECKYI0 THOENb KJIETKH. YBEJIMUYMBAIOIIEeCS KOJHYECTBO JAHHBIX IO3BOJISIET
NPEANOJIOKHTD, YTO TAKOH MyTh 3aIPOTPAMMHUPOBAHHON TMOEIH KJIETOK CYILIECTBYET B rpubdax, a
HALIEJIMBAHUE HAa 3TOT MYyThb SIBJIIETCS TMEPCIEKTUBHOM cTparteruei aisi pa3paboTKH HOBBIX
POTHBOTPUOKOBBIX CPENCTB.

IlepeHoC 37E€KTPOHOB dYepe3 AbIXaTEJNbHYIO Liellb WHULMUPYET TPAaHCIOPT IMPOTOHOB
Yyepe3 BHYTPEHHIOI MHUTOXOHAPHAIBHYID MEMOpaHy. JTO OCTaBISIET MATPHUKC OTPHLATEIBHO
3apSKEHHBIM H, CIIENOBATEIbHO, OH CTAHOBUTCS MULICHBIO ISl JIMMTO(HIBHBIX KATHOHOB. JTH
MOJIEKYJIbI, B KOTOPBIX KATHOHHAS TOJIOBHAS IpymIa oObeAnHeHa ¢ TUMOPIIbHBIM (parMeHToM,
NPOXOAAT dYepe3 KIeTOYHble MeMOpaHbl W HAKAIUIMBAIOTCS BO BHYTPEHHEH MeMOpaHe
MUTOXOH/APHOHA, OCTaBJIsIsl KATHOHHBIA (PPAarMEHT OTKPBITBIM CO CTOPOHBI MAaTpUKca. ITO
MOBE/IEHNE MO3BOJIAET OCYILECTBIATh AOCTABKY TEPareBTUYECKUX CPEICTB B MUTOXOHAPUHU, HO
TAK)K€ MOKET HMHTHOMpPOBATH AbIXaTeJbHbIE (epMeHTBl. XOTs Takod d>¢¢exkT Ha QyHKIHH
MUTOXOH/APUI 3aTPyAHSET NPUMEHEHHE IUNO(UIBHBIX KAaTHOHOB B MEIHUIIMHE, OH MOXKET
MOCIY)KUTh KJIFOYOM Uil NPUMEHEHUs JIMMO(HIBHBIX KAaTHOHOB B KAa4eCTBE PACTHUTEIbHBIX
(YHrHIMIOB/TIPOTUBOTPHOKOBBIX CPEICTB.

JlumoduibHbIE KATHOHBI MIUPOKO HCIOJIB3YIOT B KAUECTBE E3UH(PUIIUPYIOLUINX CPEACTB
HA OCHOBE «KATHOHHBIX ITOBEPXHOCTHO-aKTHBHBIX BELIECTB» WJIM B KadecTBe N00ABOK B
KOCMETUYECKHX M (apMaleBTHYECKUX CcocTaBaX. KaTHOHHbIE TOBEPXHOCTHO-AKTHBHBIC
BEIECTBA M, B YACTHOCTU COEIMHEHUS] YETBEPTHYHOIO aMMOHHMs, M3BECTHbI Oynaromapsi CBOei
aHTHOAKTEPUAbHON aKTHBHOCTH, HO C HENABHUX MMOp NPHUBJIEKAIOT BCE OOJbLIE BHUMAHHS B
CBSI3M C WX MOTEHUUAJIBHBIM TNPUMEHEHHEM Uil OOpbOBl C YEJNOBEUECKUMH IaTOrE€HHBIMH
rpubamu. TepMHH «KaTHOHHOE IOBEPXHOCTHO-aKTUBHOE BEILIECTBO» IIOPA3yMEBAET, YTO
Ouonornyeckass akTUBHOCTb 3THUX COEOUHEHUH NPOUCXOTUT HA TIOBEPXHOCTH IIaTOTEHA.
JIeliCTBUTENBHO, B CBS3H C UX aM(pUPUIBHON CTPYKTYPOH OJKUAAETCS, YTO 3TH MOJEKYJIbI OyayT
BCTPAaWBATbCSI B IUIA3MaTHUECKY0O MeEMOpaHy, a BCE H3BECTHBIE B HACTOSIIEE BPeMs
NPOTHBOTPUOKOBbIE  JIMMO(GHIBHBIE KATHOHBI C N-AJIKUJIBHOW LI, IO-BUAMMOMY,
YHHYTOXKAIOT KJIETKH TPHOOB IMyTeM U3MEHEHHsI IPOHULIAEMOCTH HITH (PYHKIMH IJIa3MaTHIECKON
MeMOpaHbl WJIM IyTeM B3aUMOJEHCTBHsSI C KJIETOYHOW CTeHKOW rpuba. DTO Kacaercs
TUNO(QUILHOTO KaTHOHA ¢ onxHOW ajkwibHOH wHenbto (SACC) monmeuwmiaryaHuguHusi (naiee

HazpiBaeMoro «C12-G+»), KOTOpBIH SABISETCS AKTUBHBIM HMHTPENUEHTOM (DYHTHIHIA JOAWHA.
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JlonuH sBISieTCS 3AIMUTHBIM (PYHTMLIHAOM, KOTOPBIA IOIUPOKO HCIHOJB3YIOT AJsi OOphOBI C
napuoi GpyKTOBBIX pacTeHUI 1 OOJIE3HSAMU JIMCTHEB B (PPYKTOBBIX CaiaX. XOTsI CUUTAETCS, UTO
C12-G+ mnepmealbunu3upyer TPUOHBIC KIETKH, OH TaKK€ NPOHUKAET B KIETKU M, Kak
coolmanoch, MHrUOMpyeT >KU3HEHHO BakHbIe Merabonmueckue (epMeHThl. SBisiercs
BHYTPUKJIETOYHAsT AKTUBHOCTb OCHOBHBIM MexaHu3MoM neictBust C12-G+ wnm crnencrsueM
NPOTEKAHMS KIJIETOK BCIICACTBHE MOBBIIEHHON MPOHULIAEMOCTH KJIETOK, HEU3BECTHO.

Xotst C12-G+ npumeHHM B KadecTBe (PYHTHLUAA, OH UMEET HEKOTOpbIE MPOOJIEMBI C
TOKCUYHOCTBIO. B wacTHOCTH, TOKCHuHOCTh C12-G+ myist Daphnia magna (BoasiHbIx 6J10X) U T. 1.
MOJKET TNPHBECTH K SKOJOTUYECKHM MpoOJieMaM, €ClId €ro HCIOJb30BaTh HA KYJIBTYPHBIX
pPaCTEeHMsIX WM MOYBaX, IMOCKOJBKY 3TO MOKET NMPUBOAHTDH, HANPUMED, K MOMAAAHUIO BOJIBI B
BOJIOEMBI, TAKHE KaK 03epa M PEKH.

Kpome Toro, xors C12-G+ mpumennMm B kadecTBe (pyHrumuma, ero 3¢¢eKTUBHOCTD
OTpaHHYEHA MPH UCIOJIB30BAHUHU MPOTHB ONpeNeNeHHbIX rpudoB. Hampumep, npu npuMeHeHHH
Ui TIoAaBlieHus: Zymoseptoria tritici wim Magnaporthe oryzae Ha mimeHune W puce,
cootBeTcTBeHHO, C12-G+, XOTS W SBIsIeTCS HOMHHAIBHO 3(P(PEKTUBHBIM, HE ITOJHOCTBIO
NOJABJISIET BO3HUKAIOIIME B  Pe3YyJbTaTeé CENTOPHO3HYK IISITHUCTOCTh IMIUICHWUIBI |
MUPUKYISIPHO3 PHUCA, JaKe B HOMHHAJIBHO BBICOKHX KOHLEHTparusax (75 mxia/mi — 100 Mxi/mi
C12-G+).

CymectByer mnocrosiHHass mnoTpeOHocTh B Oonee 3¢ddexruBHOl 00padoTke MPOTHB
NIATOr€HOB KYJIBTYPHBIX PACTEHHUH Ul TOrO, 4TOOB! Hama OyAyiuas MUINeBas MPOAYKIHs Oblia
Oe3omacHON. bricTpoe pasBUTHE PE3UCTEHTHOCTH K (PYHTHIMIAM B CiIydae JHIUPYIOIIUX Ha
pPBIHKE XHUMHUKATOB JeNIaeT WACHTU(UKALUIO HOBBIX (YHTHIHUIOB NPUOPUTETHOH. OTH
¢byHrunuael 1OJUKHBI (1) OBITE AKTUBHBIMU MPOTHB MOBPEXKIAIOIINX KYJIBTYPbI MaTOTeHOB, (ii)
OBITh HalleNeHbl Ha (PYHIAMEHTAIbHBIA MPOLIECC B HECKOJIbKUX CAWTaxX IJIsl CHIDKEHUS Pa3BUTHS
PE3UCTEHTHOCTH U (111) IMETh HIU3KYI0 TOKCUYHOCTD IS JIFOJEH U OKPYKaroIel cperbl.

CnenoBarenpHo, Obuto  Obl  LEIECOOOpPAa3HO  NPENOCTABHTH  JOTOJHHUTEIbHbIE
POTHBOTPUOKOBbIE COCTUHEHUSI Ha OCHOBE KaTHOHHOTO MOBEPXHOCTHO-aKTUBHOTIO BEINECTBA,
KOTOpblE  HMMEIOT  VIY4YIIeHHYI0 3(p(EeKTUBHOCT 1O  CPAaBHEHHIO C  HM3BECTHBIMH
NPOTHBOTPUOKOBBIMH COETUHEHUSIMH Ha OCHOBE KAaTHOHHBIX ITOBEPXHOCTHO-AKTUBHBIX BEILIECTB,
takuMu Kak C12-G+, mpOoTHB KOHKPETHBIX IPUOOB WJIHM MPOTUB MIMPOKOTO CHeKTpa rpudos. B
KOHTEKCTE JAHHOTO JOKYMEHTAa TEPMHUH «IIPOTHBOTPUOKOBBII» OTHOCHUTCS K IIUPOKOMY CIIEKTPY
TOKCUYECKUX 3(PPEKTOB MPOTHB MPEACTABUTENEH BCEX TUIIOB IPUOOB 1 OOMHLIETOB.

Taxke Opuio ObI mEIECOOOpPa3HO MPENOCTABUTH JOTIOJHUTENbHBIE MPOTHBOIPHOKOBBIE

COCAUMHEHNA Ha OCHOBE KATUOHHOI'O0 TMNOBCPXHOCTHO-aKTHBHOI'O BEIICCTBA CO CHIDKEHHOI
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TOKCUYHOCTBIO ISl OKPYIKAIOIeH Cpelbl W/WIN YeJIOBEKa U CO CBOMCTBAMHU 3AIMUTHI KPACKH W
IUTSL IPENOTBPAIIEHUST PA3JIOKEHHSI TPOIYKTOB U3 IPEBECHHBI.

Kpome Toro, Obuto Obl menecoobpasHo mpenoctaBuTh Oojee 3ddexTuBHBIC
MPOTUBOTPUOKOBBIE COCIUHEHHSI HA OCHOBE KATHOHHOI'O MOBEPXHOCTHO-aKTUBHOTO BEINECTBA,
KOMITO3UIIUHN U CPEeNCTBa 00pabOTKH, KOTOPBIe HalleJeHbl Ha MeTabO0JIU3M IPpuOOB B HECKOJIBKUX
caiitax B omHOM wujau Ooyiee Meraboinuecknx myTsx. B wupeanme B Takux (HyHTHIUAAX
UCTIOJIb30BAJICST Obl MEXaHWU3M JEHCTBUSI B HECKOJIbKMX CaiTax, KOTOPBIM HAlEeNeH Ha
(byHIaMeHTaIbHbBIE TIPOLIECCHI B TATOTEHHOU KIIETKE.

Kpome Toro, Obuio Obl wLenecooOpa3HO MpenocTaBuTh 3(P(GEKTUBHBbIE OHOLMIHBIC
COEMHEHUS] HA OCHOBE KAaTHOHHOTO TOBEPXHOCTHO-aKTHUBHOTO BeleCTBa, 3((HheKTHBHBIC MPOTHUB
MaTOTE€HOB YeJIOBEKA W/WJIM KUBOTHBIX, TAKUX KaK MATOTE€HHBbIE rpuObl, a Takxke 3(PdeKkTHBHBIX
MPOTUB PACTUTEIHHBIX MMATOTEHOB.

CrnenoBaresbHO, HENBI0 BAPUAHTOB OCYIIECTBJICHHUS] HACTOSIIETO N300PETEHUS SBISETCS
MPEOAOJICHHEe WM YMEHBbIIEHHE MO MEHbIIeH Mepe OJHOH mpoOJieMbl WU3BECTHOTO YPOBHS

TCXHUKU, ONMCAaHHOI B AaHHOM JOKYMECHTC WJIU HET.

CyurHocTh u300peTeHust

B cooTBercTBHM ¢ TEpPBBIM aCIEKTOM H300pETEHHs MPEUIOKEHA KOMITO3UIIHS,
coziepsKamas poTuBorpubkosoe coenuuene (A) gopmyist R-S™(R’), um R-NT(R);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBIECHHBIN UIIH Pa3BETBIECHHBIN KU, U

Kaxabldi R’ HE3aBUCHMO MpencTaBiisieT COOOM METWJI, STWJI, MPOIMUJ, H3OMPOTIHI
iy OyTHIL.

Coenunenne (A) MoOkeT conep:kaTh 000N MOAXOASINUN TPOTHBOWOH, TaKOH Kak
Opomua, XJIOpU, HOAWN, TUAPOKCHI, cyibdar, runpocynbdar u pocdar.

[IpennoyTHUTENPHO KOMIIO3UIUS TIPEACTABISIET COOOM KOMITO3HUIMIO MPOTUB I'PUOOB, HO
TAKXKE€ MOJKET MPEICTABISITh COOOH KOMITO3ULMIO MPOTUB OAKTEPHH I MPOTHB MPOCTEHUIINX
wii o0y X KOMOMHAUWIO (HampuMmep, KOMIIO3WULUIO MPOTHB TPUOOB W OaKTepwid, WIIH
KOMIIO3ULIUIO TIPOTUB TPUOOB, OaKTepUil U MPOCTEHIINX).

B wm3o00pereHnn Takke mnpemyiokeHa (papmarieBTHUeCKass KOMITO3ULMS, COAEpIKalnas
coennaeHne (A) u ¢dapMaleBTHUECKH NMPUEMIIEMbIH HOCUTENb WM SKCLUMHEHT, NMPUMEHEHHUE
coemuHeHusi (A) B KadeCcTBe MPOTUBOIPUOKOBOTO areHTa © CHOCOO  YHUYTOXKECHWS,
KOHTPOJIUPOBAHMS WM TIOAABJIEHHs rpuba MyTeM NPUBENEHUs KOMMO3ULNH (A) B KOHTAakT C
yKa3aHHBIM TPUOOM.

B mpennmoututenpHbIX BapwaHTax ocymecTBieHuss R mpexncrasisier codoit C18-C24,

MPEANOUTUTENBHO Hepa3BeTBieHHbINH ankui, C18-C22, mpeanouTUTENbHO Hepa3BeTBIEHHbIN
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ankun  win C18-C20, mnpeamouTHUTENbHO  HEPa3BETBJICHHBIH  ankmil. B ocobeHHO
MPEINOYTUTENBHBIX BapuaHTax ocymecTsiieHus: R npencrasmnser codoit C18 HepasBeTBICHHBIM
AJKUIL.

B HexoTOpbIX BapuaHTax OCYILIECTBJIEHHs MO MeHbliell Mepe oauH R’ mpencrasisier
coOOW MeTHJ WJIM 3T, a B MPEANOYTUTENbHBIX BapHAHTaX OCYIIECTBICHUS Bce R’
NPEACTABISIFOT COO0I METHII.

B ocobeHHOoCTH mNpPUMEHMMBIMH B KadecTBe coenuHeHHs (A) B KOMIO3MLUSX,
NpUMEHEHHsIX U crmocobax mo  m3oOpereHmro  sBisitorest  C18-gmmermncynbpornii
(oKTamenMIIUMeTHIICYIb()OHUN WJIH «C18-DMS+») " C18-TpumernnaMMOHHIA

(oxtrageunnrpumerniaMmmornii mim «C18-TMA+y), nMeromue cooTBETCTBYOLNE (POPMYIIBI:
CHa
I

//'(
CH3(CH2)16CH> CH,

G

+—CH
~ \ 3
CH3(CH2)16CHaz CH,

KoMrmo3nnmst MOKeT BKJIIOYaTh, HAPHIMEP, PacTBOP, CYCHEH3HIO, IMYJIbCHIO, TIOPOLIOK,
NacTy, TPaHYJbI, TeJb, MyCC UJIH MyIpY.

Kommo3nnmst MoxxeT conepkarb HOCUTeNb. HocuTenb MOXKET BKIIIOYATh PACTBOPHTEIb,
KOTOPBI MOXKET NPEACTaBIsATH COOOM BOAY WM BOOHBIA PAacTBOPUTENb. TakuM oOpazom,
KOMIIO3ULIUST MOKET TMPEACTABIATh COOOH BOIHYIO KOMITO3UIMIO COeNUHEHHs (A) B BOJE WIIH
BOJHOM pacTBOpUTENe. BOMHBIA pacTBOPUTENh MOXKET COIEpPXKAaTb BOAY M COPACTBOPHTEIb,
KOTOPBII MOKET ObITh BBIOpaH, HAIIPUMEP, U3 METAHOJIA M STAHOJA.

IIpoTuBOorprOKOBast KOMIO3HULIUS MOXKET COAEPKaTh coenuHeHue (A) B KOHLEHTpAIUU
no menbiei mepe 0,1 mxr/mu, 0,2 mxr/mi, 0,3 mxr/mi, 0,4 mxr/mi, 0,5 mxr/mi, 0,75 mMxr/mi, 1
Mkr/mi, 1,5 Mxr/min, 2 Mr/mo, 2,5 mxr/mo, S5 mxr/mi, 7,5 mxr/mn, 10 mxr/ma, 15 mxr/mi, 20

Mkr/min, 30 Mxr/mi, 40 mxr/mia, 50 mxr/ma, 60 mkr/mi, 70 MKr/mi, 75 MKIr/Mi, 1O MeHbIIeH
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mepe 100 mkr/mi, o mensieit mepe 200 MKr/mii, o MeHblIeH Mepe 250 MKI/MiI, IO MEHbLIEH
mepe 500 mxr/mn win o MeHblner Mmepe 1000 MKT/MIT KOMITO3ULTHH.

B HexoTOpBIX BapuaHTaX OCYLIECTBJICHHUS KOMIIO3HMLHUS COACPKUT coenuHeHune (A) B
koHueHTpauuu 0,1-1000 mxr/mn, Hanpumep 0,1-250 mxr/mi wmu 0,1-200 MKr/mt.

B ciydae HEKOTOPBIX MPUMEHEHUH, TAKUX KaK HAHECEHHWE KOMITO3MLIUK Ha KYJIbTYPHBIE
pacTeHust (HampuMep, MIIEHWLY, SYMEHb, OBEC, PUC, COpro, OaHaH, KyKypy3y, KapTodems,
OBOIIM WJM (PPYKThI), IUIOAOBBIE DPACTEHHS U AEPEBbs, KOMIIO3ULUS MOXKET COIEepPKaTh
coennaenne (A) B korueHtpauun 10-1000 mxr/mi, Hanpumep 20—-500 mkr/mi, 25-250 MKr/mi
wi 10-100 Mxr/mut.

B HekoTOpBhIX BapHaHTaxX OCYIIECTBJICHHS KOMITO3HLHS MOXKET CONEepKaTh aIbIOBAHT.
AZIBIOBAaHT MOXKET TMOBBIATH 3((PEKTUBHOCT MPOTUBOIPUOKOBOrO coenuHeHHs (A).
MexaHu3Mbl ASHCTBUS MOIXOMALINX aAbIOBAHTOB BKIIOYAIOT 3a0ydepruBanue Boasl 10 pH, npu
KOTOPOM KOHKPETHOE€ NPOTUBOTPHOKOBOE COENMHEHUE SBISIETCS Haubojiee aKTHBHBIM,
KOHIMIIMOHUPOBAHHUE BOBI (HapuMep, NPy MPUMEHEHHH JKECTKOHW BOJBI JIsl PACTBOPEHUS WUIIH
pa3BeleHUs] MPOTUBOIPUOKOBOTO COENWHEHHMs OHH MOTYT CHHJKAaThb IOTEHLHMAJIbHBIE
uHruoupyromue >(QGeKTbl MHHEPAJNOB, TAKUX KaK KaJbLUi WM MarHui), YMEHbLICHHE
MIOBEPXHOCTHOTO HATSDKEHHs BOIBI (KCMAaYMBAIOIIHME areHThD») TakK, YTOOBI MPOTUBOrPHOKOBAS
KOMIIO3ULIUSL UMena OOJBIINI OXBAaT MOBEPXHOCTH, HA KOTOPOK OHA HAaHECeHAa. AIBIOBAHTHI
MOTYT BKJIIOUaThb PACTBOPHUTENH, KOTOPBIE [ENAlOT TOBEPXHOCTH (Takue Kak, HaIrpuMep,
cepo3Hble OOOJIOUYKM JIUCTBEB PACTCHUH, HA KOTOpPbIE HAHOCAT KOMIIO3MIHIO) Oosee
NPOHHUIIAEMBIMHU JJIs1 IPOTUBOTPHOKOBOTO COEAMHEHUST, HJIH OHU MOTYT COJEPKATh MMUTATEIbHbIE
BEIIIECTBA, KOTOPblE MOTYT JIOMOJHSTh NPOTUBOTPHOKOBOE COENWHEHHE NPU HAHECEHHH Ha
KYJbTYpBl HJIM IPYTU€ PAcTEeHUs, HAIPUMEpP, CIOCOOCTBOBATH POCTY PACTEHMH; WJIM KOTOPBIE
nenaroT coenuHeHue (A) 6oree 3ppekTHBHBIM MPOTHB aKTHUBHO PACTYLINX pacTeHuil. Jlpyrumu
NOIXOAALIUMH aIbIOBAHTAMHU SIBJIIIOTCS  aBIOBAHTBHI, KOTOPBIE CHH)KAIOT CHOC BO BpeMs
pacrbUIeHUs] TPOTUBOTPHOKOBOTO COEAWHEHHs, W aabIOBAHTHI, KOTOPblIE MOIYT CHHXKATh
UCTIAPEHHE U JIETYYECTh MPOTUBOTPHOKOBOIO COCMHEHUSI.

AIBIOBAHT MOKET TPEACTaBNIATH CoOOH coenmHeHue, BbiOpaHHOe u3. pH-OydepHoro
areHTa, areHTa Uil KOHIWLHMOHUPOBAHHUS BOJABI, CMAYMBAIOLIETO areHra, CpPEACTBa,
oOJieryaronmero MNPOHUKHOBEHHE 4Yepe3 CEepPO3HYI0 OO0OJIOUKY JINCThEB W/MIU  KJIETOYHYIO
MeMOpaHy, YCHJIUTENs] pOCTa PACTeHH; OOECIIEeHNBAIOLIETr0 areHTa, areHTa JJIsi YMEHbIICHHS
CHOCA TP PaCTbUICHUH;, W/UJIM ar€HTa JJIsl CHU)KEHUS HCTIAPEHUS; HUTH JIF0OOH MX KOMOMHALINY.

AZIBIOBAaHT MOXKET UMeTh (opMy HOOABKH Ui 3AIMUTHI PACTCHUN B BUAE CIIpest W/WIN
MIOBEPXHOCTHO-aKTUBHOTIO BEINECTBA. AIIBIOBAHT MOXKET IMOBBIIIATH MPOHHLAEMOCTh CEPO3HOM

00OJIOUKH W/MIIN KJIETOYHBIX MeMOpaH pacTeHUl. AABIOBAHT MOXKET MpPEACTABIATh COOOM



PCT/GB2020/050691 7 WO 2020/201698

HEHMOHHOE CpeICTBO, OOJjerdaromee pacTeKaHWe ¢ TNPOHUKHOBEHHWE, W/WIM CHHXKATh
MOBEPXHOCTHOE HATSDKEHHE KOMITO3HIIMH.

AZBIOBAHT MOJKET MOBBIIATH (PYHTHIMIHYI aKTUBHOCTb YKa3aHHOTO coenuHeHus (A),
HApUMep, TMOBBIIAs MPOHHLAEMOCTb CEPO3HONW OOOJOYKHM W/MIHM KJIETOYHBIX MeMOpaH.
AZIBIOBAHT MOXET IMOBBIIATH (PYHTHLUUAHYIO AKTHBHOCTD COEIMHEHMS (A), HApUMep, MOBbIIIAs
MPOHHUIIAEMOCTb CEPO3HOHN 000JI0UKHU U/UITH KJIETOUYHBIX MEMOpPaH pacTeHUH.

AZIBIOBAHT MOXKET MPENCTAaBIATh COOOH, Hampumep, A00AaBKY ISl CIIPEEB IS 3alUThI
pacTeHui, Takyl Kak MOBEPXHOCTHO-aKTHBHOE BELIECTBO, HEMOHHOE CPEACTBO, obierdaromee
pacTekaHne U MPOHUKHOBEHUE, U/WUJIH CHIDKATD MOBEPXHOCTHOE HATSHKEHNE KOMITO3ULIMH.

AZIBIOBAHT MOXKET BKJOYATh AKTUBUPYIOIIMHA AaIbIOBAHT WM (DYHKUMOHAJIBHBINA
aJlbIOBAHT.

AKTUBUPYIOIINE aTbIOBAHTHI MPEACTABISIIOT COOOH COENWHEHHs, KOTOpBbIe TIpU
no0aBJIeHUN K KOMIO3ULINY, coneprKalieil coequHenne (A), IOBBIIAIOT €€ MPOTHBOTPHUOKOBYIO
AKTUBHOCTb. AKTHBHPYIOIINE aTbIOBAHTHl BKIFOYAIOT, HANMPUMEp, MOBEPXHOCTHO-AKTHBHBIC
BEIIIECTBA, MACISTHBbIE HOCUTENH, TaKHe Kak macia «(puToOneHn» (He BpensIie PacTeHUsIM),
Maclia Ui 3alIUThl KYJbTYP, MAaCJISTHUCTBIE KOHLEHTpaThl s 3amutel KyapTyp (COC, anrm
«crop oil concentrates»), pacTUTEIbHBIE Macyia, METHIMPOBaHHbIE Macia u3 ceMsH (MSO, aHrm.
«methylated seed oils»), HedTsHBIE Macia W CHIMKOHOBBIE MPOHM3BOIHBIE, & TAK)KE A30THBIE
ynoOpeHusl.

OyHKIMOHATBHBIE  aTBIOBAHTBI, KOTOpPBIE HWHOIAA HAa3bIBalOT MoAH(UKAaTOpaMu
pAacIbUIEHHSI, U3MEHSIOT (PU3NYECKHUE WIIM XUMHYECKHE XapaKTePUCTUKH KOMIIO3HLINY, obnerdast
ee HaHEeCEHUEe, HAIPpUMep, 3a CUET MOBBIIEHUs €€ aAre3NBHOCTU K MOBEPXHOCTH PACTEHHH TaK,
YTOOBl OHA C MEHBIIEH BEPOSITHOCTHIO CKATHIBAJNACh, WJIM TOBBILICHHUS €€ COXPAaHHOCTH B
OKpy>Karollen cpene.

B kadecTBe agbIOBAHTHOTO HOCHTENS WM pasz0aBUTENst Al coenuHeHus (A) MOXKHO
HCTIONIB30BATh OHO Wi OoJiee Maced.

Taxke B Ka4eCTBE aKTMBHPYIOLINX aJbIOBAHTOB MOJKHO HCIIOJIb30BATh COJIH, HAIPUMeED,
9TOOBl TOBBICUTH TOTJOLIeHHE U 3((EeKT NPOTHBOrPUOKOBOTO COENWHEHHsS] HAa ILENIEBBIX
MOBEPXHOCTH, MaTePHaJIe WIN PACTEHUU B TEUEHHE BPEMEHU.

B xomno3uumu MOryT NpPUCYTCTBOBATH OOMH HJIM 0OO0J€e MOBEPXHOCTHO-aKTHBHBIX
aIbIOBAHTOB, YTOOBI OOJNErduTh WM TMOBBICUTH 3MYJBIHPYIOIIHE, AUCIEPTHPYIOLIUE,
CHOCOOCTBYIOILINE PACTEKAHHIO, KJIEHKHE HITM CMAa4MBAOLINE CBOHCTBA KOMIIO3ULIUH.

IToBEpXHOCTHO-aKTHBHbIE  BEIECTBA CHIKAIOT [MOBEPXHOCTHOE HATSIKEHHE B
pACIIbUIEHHBIX KAaIUAIX KOMITO3UIMH, KOTAa KOMITO3WIMIO HAHOCIT Ha MaTepuas (Takoi Kak

NMOBEPXHOCTD, JIUCThA paCTeHI/Iﬁ U T I[.), YTO IOMOTa€T KOMIIO3UIIUN PACTEKATHCA U MMOKPbIBATH
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LIEJIEBO MaTepHall TOHKOH IJICHKOH, mpuBoas Kk Oonee 3¢pdexTuBHON nim ObIcTpoit abcopOruu
KOMIIO3ULIUK MaTepuaioM. I[lOBepXHOCTHO-aKTHUBHBIE BELIECTBA TAK)KE MOTYT BIHSITH Ha
abcopOIMI0 KOMMNO3ULIMK TIPH PACTIBUICHUH HAa CTEONM WM JINCThSl PACTEHUH MyTeM H3MEHEHUs
BSI3KOCTH U KPUCTAJUIMYECKOH CTPYKTYPBl BOCKOB Ha TOBEPXHOCTH JIUCTHEB M CTeONeH Tak,
9ToOBI OHU OBLTH OOJIee MPOHUIIAEMBIMHU JJISt COSAUHEHHS (A) KOMIO3HLINH.

IToBEpXHOCTHO-aKTHBHOE BEINECTBO MOXHO BBIOMPATh TaK, YTOOBI OHO IOBBIIIAJIO
MPOTUBOTPUOKOBBIE CBOWMCTBA KOMIIO3WIIMU 3a CYET OIHOrO Wi Oojiee 3. a) obecmedeHus
0ojee paBHOMEPHOrO pACTEKaHMsS KOMIIO3ULMM MO MaTepualy, Ha KOTOPbIH HAHOCST
KOMIO3ULINIO; b) MOBBIEHUs yaep:kaHus (UIH «IPUKIEHBAHU») KOMITO3UIIMYA HA MaTepHale;
C) B Cydae NMPUMEHEHMs I 3alIUThl PACTEHUH MM KYJIbTYP, MOBBIIEHHsS NMPOHUKHOBEHUS
KOMIIO3ULIUK 4Yepe3 BOJIOCKH, YEINyWKH WM APYrUe TOBEPXHOCTHBIE CTPYKTYPBI JIUCTHEB
pacrenust;, d) mpenoTBpaleHnsT KPUCTAJUTU3ALUH KOMITO3ULIMH W/HIIH €) 3aMEJICHUS BbICHIXaHHSI
KOMIIO3ULIUH.

Kaxxpoe MOBEpXHOCTHO-aKTHBHOE BEIIECTBO MOJKET OBITh BBIOPAaHO M3 HEMOHHOTO
MOBEPXHOCTHO-aKTUBHOTO ~ BEINECTBA,  HOHHOI'O  IOBEPXHOCTHO-aKTUBHOTO  BEINECTBA,
aM(pOTEpPHOTO TMOBEPXHOCTHO-aKTUBHOTO BELIECTBA WJIM LBHUTTEPHOHHOTO IOBEPXHOCTHO-
AKTHUBHOTO BEIECTBA MU JIFOOOH MX KOMOMHALINY.

HenonHble MOBEPXHOCTHO-aKTHBHBIE BEINECTBA B OOIIEM  CJydae  SIBIISTFOTCS
OuopasznaraéMbIMi M COBMECTUMBIMH CO MHOTUMH YIOOPEHUSMH H TIO3TOMY MOTYT OBITh
NPEANOYTUTENBHBIMU B KOMITO3ULHSX MO H300PETEHHIO TIPU MPUMEHEHUH JUTSI 3aIHUThI KYJIbTYP
M pacteHnid. HekoToprie HEMOHHBIE MOBEPXHOCTHO-AKTUBHBIE BEIIECTBA MPEACTABIIIOT COOOH
BOCKOIIOIOOHBIE TBEPbIE BEIIECTBA U TPEOYIOT JOOABIIEHHS COPACTBOPUTENS (TAKOTO KaK CIIUPT
WIA TJIMKOJIb) JJIsl PACTBOPEHHs 1O JKHUAKOTO COCTOsiHMA. B ofmem ciydae TJIMKOJEBbIE
COPAaCTBOPUTENHN MPEANOUYTHTENbHEE CIUPTOBBIX, TTOCKOJIBKY MOCIEIHHIE SBJISIOTCS TOPIOYUMI,
OBICTPO UCTIAPSIFOTCA U MOTYT YBEJIMYMBATH YUCIIO Karejb crpesi (MOBBIas BEPOSITHOCTb CHOCA
COCTaBa MPH PaCIbUICHUH).

Henonnoe NOBEpPXHOCTHO-aKTHBHOE BEIIECTBO MOXKET BKJIIOUATh KPEMHHHOPraHMYECKOE
WIH KPEMHHUHCOIEpIKAlee IOBEPXHOCTHO-AKTHBHOE BEINECTBO (BKJIOYAs CHJIOKCAHBI M
opraHocuiiokcanbl). KpeMHUHOpraHU4eckne MOBEPXHOCTHO-AKTUBHBIE BEINECTBA CYIIECTBEHHO
CHIDKAIOT TMOBEPXHOCTHOE HATSHKEHHE KOMIO3MLMH, o0ecrnednBas TpU NPUMEHEHHH
BO3MOJKHOCTb OOpa30BaHUsI KOMIIO3HUIIUEH TOHKOTO CJIOSI HA TIOBEPXHOCTH JINCTHEB MM CTebIei
pactenuii. KpemHuiicomepxalqyue TMMOBEPXHOCTHO-aKTUBHBIE BELIECTBA TAKXE CHIDKAKOT
MOBEPXHOCTHOE HATSKEHHE U TO3BOJISIIOT KOMIIO3WIMH TPOHUKATh B YCThUIA JIHCTHEB
pacrenuii. KpemHuiiconepkaiire MOBEPXHOCTHO-aKTHBHBIC BEINECTBA TaKXKe OOECTeuMBarOT

KOMIIO3ULIUSIM TIO M300pETeHHIO 3aIUTHBINA 3P QEKT, CUIBHO 3aTPYAHSS CMBIBAHHE KOMITO3ULIHII
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nociie ux HaHeceHHs. KpeMHuiiconepskamue noBepXHOCTHO-aKTUBHBIE BEIIECTBA TAKXKE MOTYT
BJIUSITH Ha YPOBEHB/CKOPOCTh abcopOumu coenuHeHus (A) depe3 CepO3HYIO 000JIOUKY JINCTHEB.

B npyrux BapuaHTax n300peTeHUs] HEHOHHOE MOBEPXHOCTHO-AKTUBHOE BEIECTBO MOXKET
BKJIFOYATh KapOaMHUIHOE MOBEPXHOCTHO-AaKTHBHOE BEIECTBO (TAK)KE N3BECTHOE KaK MOYEBHHHOE
MIOBEPXHOCTHO-aKTUBHOE BeriecTBo). KapOamMunHoe MOBEPXHOCTHO-aKTUBHOE BEIECTBO MOXKET
cozlepsKaTh, HAIPUMEP, TUTHIAPOCYIbhAT MOHOKapbaMua.

[Nonmxonsiue WOHHbIE MOBEPXHOCTHO-AaKTHUBHbIE BEIIECTBA BKJIIOYAOT KAaTHOHHBIE
NOBEPXHOCTHO-aKTHBHbIE BEIECTBA W AHMOHHBIE MOBEPXHOCTHO-AaKTHBHBIE BEIIECTBA.
INonmxonsiiye KAaTHOHHBIE MOBEPXHOCTHO-AKTUBHBIE BEIIECTBA BKJIIOYAOT ITOKCHIIATHI TAJIJIOBBIX
amuHOB. [lomxopsiune aHUOHHBIE MOBEPXHOCTHO-aKTHUBHBIE BELIECTBA BKJIOYAIOT CYJIb(aTh,
kapOokcunatel U (pocdatThl, NpUCOEAUHEHHBIE K JUMO(PUIBHBIM YIJIEBOAOPOIAM, BKIIOUAS,
HaTpuMep, JINHEHHbIE AJTKIIIOCH30JICYIb(OHATHI.

AmoTepHbIe MOBEPXHOCTHO-aKTUBHBIE BEILIECTBA COAEPIKAT KaK MOJIOKUTEIbHBIN, TaK U
OTpHULATEJbHBIA  3apsA, M, Kak MpaBWiO, (QYHKUUOHHPYIOT aHAJOTHYHO HEHOHHBIM
MOBEPXHOCTHO-aKTHBHBIM BeliecTBaM. [lomxonsiiue amQpoTepHble MOBEPXHOCTHO-AKTUBHBIE
BEIIIECTBA BKJIIOYAIOT, HATPUMED, JeUUTHH ((pochaTHIMIKOINH) U aMUAOTPOTIHIIAMIHBL.

@OyHKUMOHAJBHBIE aTbIOBAHTBI, KOTOpbIE MHOIZIA HA3bIBAIOT MOIU(HUKATOpaMHU
pacmbUIeHUs, U3MEHSIOT (U3NYECKHe WM XHMHYECKHE XapaKTePUCTUKHA KOMIIO3HMLUH 10
n300pereHuro, olyeryasi HAHECEHHE KOMITO3UIMM, YTO MOJKET IMOBBILIATH €€ aAre3UBHOCTh K
MOBEPXHOCTU PACTEHHH TaK, 4TOOBI YMEHBLIMTb PUCK yOAJNCHHsS KOMIO3ULUH C YKa3aHHOH
MOBEPXHOCTH; WJIM TMOBBICUTH COXPAaHHOCTh KOMIIO3MLIMU B OKpYXKAalOIIEeHW cpene HIM Ha
obpabaTbIBaeMOI MJIOLIAAH, TTI€ TPUCYTCTBYET KOMIIO3UIIHSI.

[Mpumepbl pasHbIX (YHKLUHOHAJBHBIX KaTerOpHi (PYHKIMOHAIbHBIX aJbIOBAHTOB,
MOJXOSIIUX IS UCTIOIb30BAHUS B KOMITO3HLIMSIX M MPUMEHEHUSIX 10 U300PETeHHIO, BKIIFOYAIOT
CMauYUBAIOIINE areHTbI, areHThl, CIIOCOOCTBYIOIINE PACTEKAHUIO, areHThI JUIsI KOHTPOJSI CHOCA,
NeHoOOpa3yIoIIUe AareHTbl, KPAaCUTENH, 3aryCTHUTENH, AareHThl NIl HaHeceHus (KIehkue
BEIECTBA), AareHTbl JJsi KOHOMLMOHUPOBAHUS  BOXbL,  yBiaxHutenan, pH-Oydepsl,
00eCTIeHNBAIOLITNE AreHTh, MMPOTHBOBCIEHUBAIOLINE AreHTHl M MOTJIOTUTENH Y P-M3iydeHus.
Hekotopeie (QyHKUMOHAJbHbIE ATXBIOBAHTBI MOTYT HMMETh (QYHKLHUIO OoJjiee 4eM OTHOH u3
BBILIENPUBEACHHBIX KaTeropuit. HekoTopbie akTHBHPYIOLIHE aqbIOBAHTBI TAKKE SIBISIFOTCS
(YHKLIHOHABHBIMH aIbFOBAHTAMH.

CMmaumBarole areHTbl WM AareHThl, CHOCOOCTBYIOIIME PACTEKAHMIO, CHHKAIOT
MOBEPXHOCTHOE HATSDKEHHE KOMITO3UIMH W TO3BOJIIIOT KOMIO3HLUUSAM OOpa3OBbIBATh OOJIBINON
TOHKHH CJION Ha JINCTBSIX U CTEOJSIX LeJIeBOro pacreHus. [I0CKOIbKY 3TH areHThl, Kak MpaBUJIo,

ABJIAKOTCA HCUOHHBIMU TNOBCPXHOCTHO-dAKTHBHBIMU BCIICCTBAMU, PACTBOPACMBIMU BOI[OI\/'I,
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CIUPTAMH WJIH TJIMKOJSIMHM, OHHM TaKXX€ MOTYT MUMETh (YHKLUU aKTUBUPYIOIIHMX aIBIOBAHTOB
(TTOBEPXHOCTHO-aKTHBHBIX BemecTB). OHAKO HEKOTOPbIE CMAYMBAOLINE HITH CIIOCOOCTBYIOIIHE
PAaCTEeKaHUIO areHThl BIMAKOT TOJBKO HAa (PH3MUECKHE CBOICTBA KOMITO3WIIMM M HE BIMSAIOT Ha
MOBE/IeHNE KOMIIO3UIINH NTOCJIE €€ KOHTAKTa C PACTEHUSMHU.

ATeHTBI AJi1 KOHTPOJISI CHOCA MOXKHO HCIIOJIb30BaTh JJIl CHUXKEHHUS] CHOCA KOMIIO3ULIMU
IIPU paclblIeHUH, HaIpUMep, KOrAa KOMIIO3ULIMIO PACIbUIAIOT HA pacTEHHe, YTO yallle BCero
MPOMCXOIUT, KOTTa MeJkue (auamMerpoM < 150 MKM) Karuti cripest CHOCATCS C LIEJIEBOTO y4acTKa
MOTOKAaMU BO31yXa. AT€HTHI JUJIsl KOHTPOJIA CHOCA U3MEHSIOT BA3KOYIPYIrHe CBONCTBA pacTBOpa
IUIl pacmbUIeHUs, oOecredynBas 0Oojee KPYMHOUACTHYHBIA Crpeid ¢ OOJNbIIMMU CPEeIHUMHU
pasMepoM M Maccod Kameidb M MUHUMHU3HPYS UYHUCIO MENKHUX, JIETKO YHOCHMBIX BO3AyXOM
karenb. [logxoasinue areHThl 1711 KOHTPOJIsl CHOCA MOTYT BKJIFOUAaTh KPYITHbIE MTOJUMEpPHI, TaKHue
KaK MMOJHaKPUIAMUBI, MOJUCaxapyubl U ONPEeIeHHbIE TUITbI KaMeel.

IMopxonsmue areHTbl ANl HaHeCeHMs (KJIeHiKMe BEINeCTBA) BKIFOYAKOT, HAIMpPHUMED,
IUIGHKOOOpAa3yloIue pPacTHTENbHbIE TeNH, OSMYJIbTUPYEMble CMOJIbL, 3MYJIbIHPYEMBbIe
MUHEpaJibHble Macja, pacTUTeNbHblE Macjia U BOAOPACTBOPUMbIE NOJUMEpPHI. ATrEHTBl AJs
HAHECEHMs] MOXKHO MCIIOJb30BaTh /Il YMEHbIIEHHUS OTEPh KOMIIO3ULMHN Ha 1IEIEBOM PacTeHUU
BCJIEICTBUE MCMApEHUs] KOMIIO3ULIUU C IIeJIeBON MOBEPXHOCTHU WJIM CKAaTbIBAHUS U OMNaJeHus
KOMIIO3ULMU. ATeHTbl [JIsl HAaHECEHWs, B YACTHOCTH, NPUMEHHUMbI AJ KOMIIO3ULUN IO
n300peTeHuo B popMe CyXUX (CMauMBaE€MbIX) MOPOLIKOBBIX U TPAHYJIBHBIX COCTABOB.

ObecnennBaroniue M NPOTHBOBCIEHHUBAIOIINE AreHTbl CHWKAKOT, TMOAABISIOT WIIH
yCTPaHAIOT 00pa30BaHME MMEHbI B KOHTEHHEPax, B KOTOPBIX MOTYT COAEPKATHCS KOMITIO3ULIUH TI0
n3zobperenuro. Ilomxopsmme oOecnieHMBAIOIINE areHThl BKIIOYAIOT, HANpUMEp, Macha,
MOJUANMETHIICUIIOKCAHBI U IPYTHe CUIIMKOHBI, CIIUPTHI, CT€apaThl U TIIUKOJIH.

AnbroBaHT WiH anbroBaHTel MOTYT BKIouaTh BREAK-THRU® S 240, BREAK-THRU®
SP 131, BREAK-THRU® SP 133, BREAK-THRU® S 233, BREAK-THRU® OE 446, Aduro
(RTM) w/mmm Transport Ultra (RTM). BREAK-THRU® S 240 mnpeacraBiser coOoif
noMM3(QUPTPUCHIIOKCAH, KOTOPbIE TIPUAAET CYINeppacTeKaeMoCTb M CHJIBHO  CHIDKAeT
nosepxHocTHoe HaTsbkeHne. BREAK-THRU SP131 cocTouT M3 MONUIIMLEPUHOBBIX >KMPHBIX
CJIIOKHBIX 3(QUPOB W TMOJHUIJHKOJIEH M YyIy4INaeT XapaKTEePUCTHKH MPOTHBOTPHOKOBBIX
COETMHEHUN.

BREAK-THRU® SP 133 ocHOBaH Ha MOJIUTITULEPHHOBBIX CIOKHBIX 3(UPax U CIOKHBIX
spupax kupHbix kucinoT. BREAK-THRU® S 233 mnpencraBnser coOol  HEMOHHOE
MOBEPXHOCTHO-aKTHUBHOE BELIECTBO HAa OCHOBE TPUCHJIOKCAHA, KOTOPOE IOBBbIIIaeT HaHECEHUE
arpOXUMUYECKUX CIIPEEeB U yJydllaeT MPOHUKHOBEHHE aKTUBHBIX KOMIIOHEHTOB MECTUIIUJIOB B

tTkanu pacteanii. BREAK-THRU® OE 446 npencrasnsier co0oii momn3GuproIuCHIIOKCaH.
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Transport Ultra (RTM) comep:kuT cMeCh HEMOHHBIX TOBEPXHOCTHO-aKTHBHBIX BEIECTB,
AMMOHHU3HPOBAHHBIX HOHOB, areHTOB st KOHIULIUOHUPOBAHHS BOJIBI u
NPOTHBOBCIIEHUBAOIIETO AreHTA.

Aduro (RTM) conep:kut nuruapocyibdat MOHOKapOaMuaa U aIKHIAMUHITOKCHIIATHL

B HEKOTOpBIX MPENMOYTUTENbHBIX BAPHAHTAX OCYIIECTBJICHUS IO MEHbLIEH Mepe OAHMH
aIbIOBAHT BBIOpPAH W3 CHJIMKOHA, CHJIOKCaHA, aJKWJIAMHUHITOKCHJIATA WM KapOamuna.
Yka3aHHbIE aTbIOBAHTBI, B YACTHOCTH, IPUMEHUMBI JUIs1 YCHIIeHUs 3 (heKTa mpOTHBOTPUOKOBOTO
COEIOMHEHHUS WIN TOBBIMEHUS] MM YCKOPEHHs IMOTJIOMIEHUsT MPOTHUBOIPUOKOBOTO COEIMHEHHS
pacTeHusIMH (B YaCTHOCTH, COCYIUCTBIMH PACTEHUSIMH U MXaMH) HHBIM 00pa3zoMm.

B HekoTOpbIX BapuaHTaX OCYLIECTBIEHHs aJbIOBAHT MOXKET BKJIIOYaTh. HEHOHHOE
MOBEPXHOCTHO-aKTUBHOE BELIECTBO, W/WIM TPOTUBOBCIICHUBAIOIIMN AareHT;, W/MIM HOHBI
aMMOHUS, W/WJIU areHT i KOHIWLMOHUPOBAHUS BOJBL, W/WIHM comoiuMep mnoauddupa u
MOJIMMETUJICUIIOKCAHA, W/WUIM TMOJU3()UPIIOIUCHIOKCAH, W/WIM TOJUTIHLEPHHOBBIE SKUPHbIE
CJIOKHBbIE 3(QUPBI U TMOJUTITUKONN, W/HUIN TMOJUTIHLEPHHOBBIC CJIOKHBIE 3(PHUPBI U CIOKHBIE
3(UPBI JKUPHBIX KUCIIOT, W/ HEMOHHBIN TPUCHUIIOKCAH.

B mpennouTHTenpHBIX BAPUAHTAX OCYLIECTBICHHSI KOMITO3UIHS CONEPKUT IO MEHBIIEH
Mepe OJHO MOBEPXHOCTHO-AaKTHBHOE BEIIECTBO, KOTOPOE MOXKET MPENCTABIATh COOOH HEMOHHOE
MIOBEPXHOCTHO-aKTUBHOE BEIIECTBO. B HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS KOMITO3UIIHS
COIEPKHUT 1O MEHbLIEH Mepe OJUH CUIMKOH WJIM CHJIOKCAH, KOTOPble MOTYT INeHCTBOBATH Kak
MOBEPXHOCTHO-aKTUBHOE  BELIECTBO, H/WJIM  NPOTHBOBCIEHUBAIOIIMI  areHT,  W/WJH
CMAa4YUBAOIIUN areHr.

B nononHenue k coennHeHUI0 (A) MPOTUBOrPHOKOBAsT KOMITIO3ULIUSI MOXKET COIEpIKaThb
OnIMH wiau OoJjiee  JONOJHUTENBHBIX TMPOTUBOTPHOKOBBIX  areHToB. JlOMOJHHUTENbHbIE
NPOTHBOTPUOKOBBIE AareHTbl MOTYT OBITb BBIOPaHBI W3  A30JI0B, AMHUHOIPOHU3BOIHBIX;
CTpOOWJIYPUHOB;, CHeU(PUUECKNX COEAMHEHUH TMPOTUB MENEeNNLbl, AHWINHINPUMHUINHOB;
OEH3MMHIA30JI0B M WX AaHAJOIOB, IUKAapOOKCHMMHUIOB, MHOTOTAJOT€HHBIX (PYHTHLUIOB;
UHIYKTOPOB CHUCTEMHOM mnpuobpereHHON yctoWumBocTd (SAR, aHrn. «systemic acquired
resistance»);  (pEHWINMUPPOJIOB,  AIMJIAJAHUHOB,  AHTUIEPOHOCIOPOBBIX  COCIUHEHHIA,
OUTHOKapOaMaToB; apuiiaMUIUHOB, (GOCHOPHON KHUCIOTHI M €€ MPOU3BOAHBIX; (DYHTHIIMIHBIX
COEIMHEHUH Ha OCHOBE MEH; PACTUTENIbHBIX Macen (O0TaHWYEeCKHX); XUTO3aHa, PYHTUIIHIOB HA
OCHOBE Cepbl;, PYHIHIUAHBIX AMHJIOB; U @30THBIX T€TEPOLMKIIOB; HIIH JIFOO0H MX KOMOMHAIIUHL.

B cooTBercTBMM €O BTOPBIM AaCHEKTOM H300PETeHUs MpPEIJIOKEHO NPUMEHEHHE
6uomumHOro coemuuenus (A) dopmynsl R-S™(R’), um R-N'(R”);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBIECHHBIH UIIH Pa3BETBIECHHBIN KU, U
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Kaxabldi R’ HE3aBUCHMO MpencTaBiisieT COOOM METWJI, STWJI, MPOIMUJ, H3OMPOTIHI
Wi OyTuI,

B KQueCTBE areHTa MpPOTHB rPUOOB, OAKTEPHUil UM MPOCTEHIIHX.

Coenunennie (A) MOXKET COOTBETCTBOBATb OMMCAHHMIO M OMPEAEICHHIO BBILIE JJIsI
NepBOro acriekta  u300peTeHwHs u NPEINOYTUTENIEHO npexactaBisier  coboi
OKTaAeLMIAUMETHIICYIb(POHNI Win okTageunnTpumeruiaMmmonuit. CoenuHenne (A) MOKeT
HAaXOIMTHCS B MPOTUBOTPUOKOBON KOMITIO3ULIMH MO TIEPBOMY aCIEKTy H300pETeHUs.

B cooTBercTBUM ¢ TpeTbHM acCMEeKTOM H300peTeHHs MpPEAJOKeHO  OHOLMAHOE
coenunenue (A) Gopmymst R-S'(R”), um R-N'(R);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBIECHHBIH UIIH Pa3BETBIECHHBIN KU, U

Kaxabli R’ He3aBUCHUMO TpeAcTaBiisieT COOOW METWII, STWJ, MPOMHJI, U30MPOIMUI N
Oyrwi,

ISl TPUMEHEHWUs Tpu JieueHHH 3a00JIeBaHUs, MPEANOYTHTENbHO T'PUOKOBOIO
3a00s1eBaHUsL.

Coenunenne (A) MOXKET COOTBETCTBOBATH ONMCAHHUIO W OINPENENICHUIO BBbIIE U
NPEANOYTHTENBHO NPEeCTABIISIET coboit OKTaJeLMIIUMETHICYIbQOHUIT WIH
oktaneuuntpumerwnammonnii. Coenunenrne (A) MOKET HAaXOAUTbCS B MPOTUBOIPUOKOBOMH
KOMITO3HLIUH IO MEPBOMY aCMEKTy H300peTeHHUS.

3a0oneBaHre MOXET TPEACTaBIATb COOOH MaTOreHHoe 3a0oJieBaHWE PACTEHMUS.
[TaTorennoe 3aloneBaHME PACTEHHS MOXET MPENCTAaBJATbH COOOH mMaToreHHoe 3aboJeBaHNE
pacTeHUs] WM ero CeMsiH, TAKOTO Kak, Hampumep, 3epHOBbIe (IIIEHHLA, STUMEHb, POXKb, OBEC,
puc, KyKypy3a, cOpro u T. 1.), QpykroBble pacTeHusi (sOJOHUW, TPYIUH, CIUBBI, MEPCHKH,
MHUHIaJb, BULIHH, OaHaHbI, BUHOTpaj, KJIyOHHMKA, MajHMHA, 4YEpHash CMOpPOAMHA U T. 1.),
LUTPYCOBBIC PACTeHHs (AMeNbCUHBI, JIMMOHBI, MaHAAPHHBI, TpedndpyTrsl U T. 1.), 600OBbIE
(600bI1, roporrek, yeueBnLa, cost U T. A.), OBOIIHM (IUIMUHAT, JATYK, CIap:kKa, Kamycra, MOPKOBb,
JyK, TOMAT, KapTodenb, OakiakaH, mepew U T. 1), TPIKBeHHbIC (TbIKBA, LIyKHHH, OTYpEL, AbIHS,
apOy3 U T. 11.), MacIM4YHbIe pacTeHus (MOACOTHEUHUK, PariC, apaxuc, KIeIeBHHA, KOKOC U T. II.),
tabak, kode, 4aii, KOKOC, caxapHasi CBEKJIa, CaXapHbIil TPOCTHUK, XJIOMIOK U CaJ0BbIE PACTEHHS.

Buapl pacTUTENbHBIX MATOTEHHBIX TPHUOOB U OOMHLETOB, MPOTHB KOTOPBIX MOKHO
UCTIOJIb30BaTh coeanHenne (A), BrirodaroT Basidiomycetes, Ascomycetes, Deuteromycetes win
HecoBepiieHHble rpudnl, Chytridiomycetes, Zygomycetes, Microsporidia u Oomycetes. K Hum
OTHOCSITCS, HO He UCKJIIoUHMTENbHO, Puccinia spp., Ustilago spp , Tilletia spp., Uromyces spp.,
Phakopsora spp., Rhizoctonia spp., Erysiphe spp., Sphaerotheca spp., Podosphaera spp.,
Uncinula spp., Helminthosporium spp., Rhynchosporium spp., Pyrenophora spp., Monilinia spp.,
Sclerotinia spp., Septoria spp. (Mycosphaerella spp., Zymoseptoria spp.), Venturia spp., Botrytis
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spp., Alternaria spp., Fusarium spp., Cercospora spp., Cercosporella herpotrichoides,
Colletotrichum spp., Pyricularia oryzae, Sclerotium spp., Phytophthora spp., Pythium spp.,
Plasmopara viticola, Peronospora spp., Pseudoperonospora cubensis, Bremia lactucae.

UHpekunn KOHKPETHBIMH BHUAaMH TIPUOOB, MPOTHUB KOTOPBIX MOYKHO HCIOJb30BATh
coenunenue (A), BkmouaroT: Erysiphe graminis B ciydae 3epHOBBIX, Zymoseptoria tritici B
ciydae 3epHOBBIX (B OCOOEHHOCTH MIIEHHUIBI), Magnaporthe oryzae B ciydae 3epHOBBIX (B
ocobennoctu puca), Erysiphe cichoracearum m Sphaerotheca fuliginea B ciiy4ae ThIKBEHHBIX,
Podosphaera leucotricha B cimywyae s6mokx, Uncinula necator B cimydae BHHOTpanza, Venturia
inaequalis (mapma) B ciyuae 610k, Helminthosporium species B ciaydae 3epHOBBIX, Septoria
nodorum B ciy4yae mmeHWnbl, Botrytis cinerea (cepas ImieceHb) B ciy4dae KIYOHUKH H
BuHorpana, Cercospora arachidicola B ciydae 3emusiHbIX opexoB, Pseudocercosporella
herpotrichoides B ciyuae mmennns! u stamenst, Pyricularia oryzae B ciayvae puca, Bunbsl Fusarium
u Verticillium B ciiydae pa3nuuHbIX pacTeHui u BUAbI Alternaria B ciydae GppykToB u oBOIIEHi.

ITpumeps! rprOKOBBIX 3a00JEBaHUN PACTEHUH, MPOTHB KOTOPHIX MOYKHO HCIIOJIB30BATh
coenuHeHrne (A), BKIIOYAIOT, HO HE OTrPAHMYHMBAIOTCS 3THM: ISITHUCTOCTh (B YACTHOCTH
ISITHUCTOCTh MIIEHMLBI), THUJIb, COCyAucTOoe 3adoneBaHue Fusarium, pak pacTeHUH, 4YepHYIO
KOPHEBYIO THIIIb, KOpHeByr0 HIIb Thielaviopsis, mupukynsapros (B 4aCTHOCTH NMHUPUKYISIPHO3
puica), XJIONKOBYI) THWIb, TOJIOBHIO, PJKaBYMHY COH, P)KAaBYMHY 3€pPHOBBIX, (UTO(HTOPO3
Kaptodens, MUIIBIO, KHIy, aHTPAKHO3, BbIMOKaHHe, THWIb Rhizictonia, MPpUKOPHEBYIO THUJIb,
BAABJCHHYIO  MSTHUCTOCTb, MHIIEHEBUAHYIO  IISITHUCTOCTb,  MOBPEXKICHHUE  JIMCTHEB,
CEeNTOPHO3HYIO MSITHUCTOCTD, KOJBLEBYIO MSTHUCTOCTh, YEPHYIO HOXKKY, MOBpEKAeHUE cTelel,
YepHbIE CYYKH, CIIOPBIHBIO, My3bIPYAaTOCTb JIUCTHEB, MAapLIy, CHEKHYIO IUIECEHb, YepHb M
yBsimaHue, Bei3BaHHoe Verticillium.

B HekoTOpBIX BapHaHTaX OCYIIECTBJICHHs 3a00JI€BaHHE MOKET MPENCTABISTH COOOH
natoreHHoe rpuOkoBoe 3a00JIeBaAHHE KUBOTHBIX, KOTOPOE MOKET, B HEKOTOPBbIX BapHaHTax

OCYIIECTBJIEHUs], OBITH HE3AaBUCUMO BBIOPAHO 13 3a00JIeBaHUH 13 TaOJIHUIIbI HUKE:

Tun Muko3bl Bozbyaurenu
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IToBepxHOCTHBIE OTpyOeBunHBIN NUIIAMA Manacce3noHHbIN
(mepmatouTo3b) UepHblii TuImIai aepMaTuT
benas neeapa/depHass  Exophiola wemeckii
nbeapa Trichosporon
HepmaTopuTo3sl beigelii/Pieddraia hortoe
(cTpurymmmii Tuniai) Buxn Microsporum, BuA
Trichophyton u

Epidermophyton floccosum
Candia albicans u ppyrue
Kangumno3 kosku, Hortek Buabl Candida

WY CJIU3UCTBIX 000JI0YEK

INonkoxHbIE Cnopotpuxos Sporothrix schenckii
XpoMoOIacTOMHKO3 (mumopdHBIi)
(peonnnubie rpuobI — Phialophora verrucosa,
BbIPa0aTHIBAIOIIE Fonsecaea  pedrosoi wu
MTUTMEHT HUTEBUHBIE JpYTHe
rpuOBbI)
Muneroma Pseudallescheria  boydii,

Modurella mycetomatis wu

ApyrHe
CucremMHbIE, I'mcronnasmos I'ncronnasmer
NepBUYHbBIE KokunanpuaomMukos Coccidioides immitis
(mumopduble rpuder)  biacTomMuko3 Blastomyces dermatitidis
[TapakoKIUANOUTOMHKO3 Paracoccidioides
brasiliensis
Cucremusie, Kangnnos, cuctremnbiii  Candida albicans u mpyrue

yCIOBHO-NIATOTE€HHBIE  (posokenonoOHble kiaeTkn)  Buabl Candida
Acnepruiies (HureBuansiii) Aspergillus  fumigatus u

npyrue Bunel Aspergillus

KpunTokokkos Cryptococcus neoformans
(npoxckeBoit) Buner Rhizopus, Absidia,
MykopoMuko3 (3uromuko3)  Mucor u apyrue

HUTEBUIHbBIN Zygomycetes
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Takum oOpasom, coenuHeHHe (A) MOXKHO UCIONB30BATh I JICUEHHS] MHOTHUX
pacrpoCcTpaHeHHbIX IPUOKOBBIX HH(EKINI YeJIOBeKa U JKUBOTHBIX, BKIFOUAs KAHAUI03, YEPHBIN
aumai u 1epMaTo(puTO3bL.

B cooTBercTBHM C YETBEPTHIM ACMEKTOM HW300peTeHHsT MPEIIOKEeH Crocod
YHUYTOXKEHHsI, KOHTPOJS WM TIOAABJIEHUs rpuba MyTeM MpHBENEHUs rpuda B KOHTAKT C
coenunenneM (A) Gopmynst R-S™(R’), numm R-N"(R”);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBIECHHBIH UIIH Pa3BETBIECHHBIN KU, U

Kaxabld R’ HE3aBUCHMO MpencTaBisieT cOOOM METWJI, STHJI, MPOIMUJ, H3OMPOTIHIT
iy OyTHIL.

Coenunenne (A) MOXKET COOTBETCTBOBATH OIUCAHUIO U ONPEACNCHUIO BBIMIE U
NPEANOYTUTENBHO NPEACTaBIISIET coOoi OKTaIELMIIANMETUICYIb(pOHNN 12001
oktanerunTpuMeTnaaMmonnii. CoennHenne (A) MOXKET HaXOAWTHCS B IPOTHBOTPUOKOBOM
KOMIIO3ULIUH TI0 TIEPBOMY aCIeKTy H300PeTEHUsI.

Crocob6 MokeT BKJIIOYATh TNPUBEACHHE TpuOa B KOHTAKT C MPOTHBOIPUOKOBOM
KOMIIO3ULIEH 110 TEPBOMY acIeKTy U300pETEHHS.

KonTpons wnu mnomaBneHune rpuda MOXKET BKIOYATh KOHTPOJb pOCTa W/WIH
MPOAOIDKUTEIBHOCTH KU3HU rpuoa.

Crnoco0 MOKeT BKIIOHYATh YHHUYTOXKEHHE, KOHTPOJIb WJIM TOJaBjeHue TrpudoB,
UHQUIHMPYIOIINX pacTeHus (BKIIOYAs CpPE3aHHble WM PAcTYIIHE pPAaCTEeHHs WU YacTH
pacTeHui), ceMeHa, >KMBOTHBIX (BKJIIOUAs JIIOAEH, OTIMYHBIX OT JIFOJAEH MIEKOMUTAIOLINX H
APYTUX OTIUYHBIX OT JIFOAEH KUBOTHBIX ), TIOUKY MIIH SKOCHUCTEMY.

B cnywyae BHecenms coemuHeHHs (A) WIM €ro KOMIIO3ULMHM B IOYBY WM 3€MIJIIO
SKOCHUCTEMY YPOBEHb BHECEHHsS] MOXKeT cOocCTaBysiTh oT 0,02 mo 3 kr uiam OoJjiee aKTUBHOTO
UHTPEIMEHTa Ha FeKTap B 3aBUCHMOCTH OT THIA HeoOxonumoro 3¢ dekra.

Pacrenne mMoxeTr npencTaBisTh COOOH COCYANCTOE PAaCTEHUE U, B HEKOTOPBIX BapHaHTaX
OCYINECTBJICHUs, BBIOPAHO W3 KyJNbTYpHOro pactenmst wiu nepea. Coemunenue (A) win
KOMIIO3ULIMIO, COAEPIKAINyI0 coennHeHne (A), MOXXHO HAHOCUTH IyTEM OIpPBICKUBAHHS WIIH
OTIbUIEHUS] PACTEHUI aKTUBHBIMU WHTPENUEHTaMU M 0Opa0OTKH CEMsIH PaCTEHHH aKTHBHBIMHU
UHTpenueHTaMu. X MOMKHO HaHOCUTH O MJIH IMOCJe WHPUIMPOBAHUS PACTECHUN WM CEMSH
rpubOM WM rpudbaMu.

B npyrux BapmaHTax OCYIIECTBIICHHUS CIIOCOO MOJKET BKJIOYATh YHUYTOXKEHHUE, KOHTPOJIb
WIA TIOJaBJICHHE T'PUOOB B CTPOUTENLHOM MaTepHalie WM KOHCTPYKLHOHHOM MaTepHuale.

CrtpoutenpHplli MaTepual WM KOHCTPYKLMOHHBIM MaTepuan MOXKET BKJIOYaTb JPEBECUHY
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(ceIpyro wn 0OpabOTaHHYIO), MOKPBITHE IJISl CTeH, KUPIHUYH, OJOKH, TUIICOKAPTOH, TOKPBLITHE
IUIS TIOJIOB MJTH KPAcCKYy.

IMopxonsmue TOKPBITHS BKIIOYAKOT, HANpuMep, OOMMBKY, 000OHW, KepaMHYEeCKHe
MOKPBITUSL ANl CTeH (TakWe Kak IUTUTKA), PE3HWHY, MOJHUMEPHbIE MOKPBITHS, KPAcKy U Jak.
ITokpbITHS TSI TOJIOB BKJIFOYAIOT, HATPUMED, KOBPBI, IUHOJIEYM, AEPEBSIHHBIC JOCKH M OJIOKH,
KepaMU4ecKyro TUMTKY U Jak. CoennHeHue (A) WM KOMIO3HLHUIO, COMEPIKAIIYI0 COEAUHEHHUE
(A), MO’)KHO HAHOCHTH Ha MOKPBITHE JIJIsI CTEH WM MOKPBITHE IJIS TIOJIOB IyTEM OIPBICKUBAHHS
WIA ONBUICHUS TIOKPBITUS WJIM TMyTeM TPOMUTKUA TMOKPbITHA coequHeHneM (A) win
KOMITO3UIUEH, coneprkaineii coequHeHue (A).

Kommnoznnmu, copepkamme coeauHeHue (A), Takue Kak pacTBOPBI, SMYJIbCHH,
CYCHEH3HH, MMOPOIIKHU, MACThI, MPHUCHINKA U TPAHYJIbl, MOXKHO HAHOCUTb HA CTPOMTENBHBIA WIIH
KOHCTPYKLIMOHHBIM MaTepuaj, HampuMmep, IyTEM ONPBbICKHBAHMS, ATOMH3ALUH, OIBUICHHS,
pa30pbI3ruBaHusi, 0OPaOOTKH WITH YBIAKHEHHSI.

B cooTBercTBUHM C MATBIM aCMEKTOM HM300pETeHMs MPEIIOKEHbI CTPOUTENbHBIE HWIIH
KOHCTPYKLIMOHHBbIE MaTepHall WM KOMIIO3UIMsA, conepkamme coenuHeHne (A) ¢opmynsr R-
S'(R’), wm R-N"(R’);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBIECHHBIH UIIH Pa3BETBIECHHBIN KU, U

Kaxblii R’ He3aBHCHMO mpencTaBiisieT coO0H METHIT MITH 3THJL.

Coenunennem (A) MOXHO, HampuMep, MPOIMUTBIBATE  CTPOUTENbHBIE  WJIH
KOHCTPYKLMOHHBbIE MaTe€pHajl MJIH KOMIIO3ULUIO HJIH K€ OHO MOXKET COCTABIISITh MOKPBITHE HA
HUX. CTPOMTENBHBIA MM KOHCTPYKLMOHHBIH MarepHuaj MOTYT ObITh BBIOPAaHbBI U3 APEBECHHBI
(ceipoit mnu 0OpaOOTAaHHOMN), MOKPBITHS AJsl CTEH, KUPIHYEH, THICOKAPTOHA, MOKPBITHSA IS
TMIOJIOB MJIM KPACKH.

CTtpouTenpHble WM KOHCTPYKLMOHHbIE MAaTEPHa WIH KOMIIO3HLIUS MOTYT MPEACTABIISTh
coOoli MaTepual WIM KOMIIO3ULUIO, KOTOphle Obutn 0OpaboTaHbl (HampuMmep, IyTeM
pAacIbUIEHHSI, MOKPBITUS WIIK IPOMUTKH) CIIOCOOOM IO YETBEPTOMY aCIeKTy H300PETEHHS.

B cooTBercTBMM C IIECTHIM acCHEeKTOM H300peTeHHs MpemiokeHa (apmaneBTHUecKas
KOMIIO3ULIUS, COAeprKamas mpoTUBorpudkoBoe coepnneHue (A) ¢popmyner R-S+(R’), nimm R-
N+R’)3

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBICHHBIN UIIH Pa3BETBIECHHBIN KU, U

Kaxabldi R’ HE3aBUCHMO MpencTaBiisieT COOOM METWJI, STWJI, MPOIMUJ, H3OMPOTIHI
Wi OyTuI,
U (papMareBTUYECKH MPUEMJIIEMbII HOCUTENb WA KCIIUITHEHT.
Coenunenne (A) MOXKET COOTBETCTBOBATh OINMCAHHMIO U OMNPEACICHHIO BBIIIE IS

NEPBOro  acCIicKTa I/1306peTeHI/I$I H, B IMPEANOYTUTCIIBHBIX BapUaHTaX OCYILICCTBIICHUA,
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NpeCTaBIIsIeT co0oit OKTaJEeIMIIANMETHIICYIb(pOHUN («C18-DMS+») WIH
oktanerunTpuMeTHaaMMoHuH («C18-TPP+»).

dapmareBTHYECKHEe KOMIIO3MIMM [0 BTOPOMY aCHEeKTy H300peTeHHs MOKHO
UCIIOJIb30BaTh MAJIA JIeUEHUs JIIOJed WM OTJIMYHBIX OT JIFOAE€H >KUBOTHBIX, B HYaCTHOCTH
OTJWYHBIX OT Jiroae miekonutaromux. [loaxoasiue oTiMYHBIE OT JIFOAEH MJIEKONMUTAIOLINE
BKJIIOYAIOT, HATIPUMeEP, OBEIl, KO3, KOPOB, CBUHEH, co0aK, KoIleK U jomanen. [[pyrue ;kuBOTHbIE
MOTYT BKJIFOUATh, HAIIPUMED, KypP, TYCEH, YTOK, MHACEK WU APYTUX MTHULL.

dapmMalleBTUUECKH NPUEMJIEMbIH HOCHUTENb MM OKCIUIHEHT MOXET IPelCTaBisTh
co0oli pacTBOpUTETH W MPEANOYTHTEIHLHO MPENCTaBIseT COOON BOIHBIM pacTBOpPUTENb. B
HEKOTOPBIX BapHAHTaX OCYIIECTBJICHHS] BOJAHBIM PACTBOPUTENb MOKET MPEACTaBIATH COOOM
BoAy. B Apyrux BapuaHTax OCYIIECTBJIEHUS BOJIHBIH PacTBOPUTEIb MOXKET COAEpXkaTb CMeCh
BOABI U copacTBopuTesss. COpacTBOPUTENh MOKET MPEACTABNIATh COOOW CITUPT M MOKET OBITh
BbIOpaH M3 METaHOJIA, STAHOJIA U UX KOMOWHAIINH.

dapmarieBTHyeckass KOMIO3ULIUS MOKET HaXOAWTbCS B (GopMe Uil  MECTHOTrO
npuMeHeHns. TakuMm oOpaszom, ¢apMareBTHUECKas KOMIO3ULIUS MOXKET MPEACTaBIATb COOOM
(bapMaLeBTHUECKYI0 KOMITO3UIHIO ISt MECTHOTO ITPUMEHEHUSL.

TepMHUH «MeCTHOE NMpPUMEHEHHE» OTHOCUTCS K HAaHECEHMIO BEIleCTBa Ha NOBEPXHOCTH
Teja, TAKyIO KakK Koka. B mpenmnouTurenbHbIX BapUaHTaxX OCYLIECTBJIEHUS MECTHOE NPUMEHEHNe
SIBJIIETCSI HAKOXKHBIM (HEMOCPENCTBEHHO Ha IMOBEPXHOCTh KOXKH), YTO TAaKXKE H3BECTHO Kak
«JlepMaNbHOE IPUMEHEHHUEY.

dapmareBTHUECKast KOMITO3UIMSI MOXKET OBbITh NMPEJOCTaBJICHA B JIFOOOW MOIXOASILIEH
¢dopMe 1T MECTHOTO MPUMEHEHUsI, BKIIFOYasi, HO HE OTPaHMYHMBAsICh 3THM, Ma3H, T'€JIH, KPEMBI,
JIOCBOHBI, TEHBI, CIIPEH, MYCChI, IJIACTHIPH, TOPOIIKH, MACThI, TUAPOTENH, SMYJIbCHH (BKIIOYAs
SMYJIBCHH THIIA MACJIO B BOJE, BOJA B MacJje, Macio B BOJE B Macie, BOAA B Maclie B BOJE) HIIH
o0yl MX KOMOHWHAIMIO. B HEKOTOPhIX NPEANOYTHTENBHBIX BapHUAHTaX OCYLIECTBICHHS
apmMarieBTHUECKAas] KOMIIO3ULMS TNPEAOCTaBJIEHA B BHUIE KpeMa, Mas3H, JOChOHA WJIHM TeJs,
HanOoJiee MPENMOYTHTEIBHO — KpeMa UM Mas3u.

B HekoTOpBIX BapuaHTAaX OCYLIECTBIEHUS HOCHTENb WK pa3daBUTENb MOXKET
NPEACTaBIATh COOOW BOAHBI HOCHUTENb MM pa30aBUTENb, KOTOPBIH MOJKET BKJOYATh CaAMy
BOJy, Hampumep, AEUOHM3UPOBAHHYIO BOJYy, WJIM CMECb BOJBl U JPYrOro pacTBOPUTEIS.
[Moxxonsmue cMecH COAepIKaT, HaIpUMep, BOAY M MOJISIPHBIA MPOTOHHBIA PacTBOPUTEIND (TaKOH
KaK METaHOJI, TAHOJI, MPOTAHOJI, H30TIPOTIAHO 1 OYTaHOIT).

B anbrepHaTMBHOM BapuaHTE HOCHUTENb WM pa3daBUTENb MOXKET BKJIOYATh
ruapooOHBI HOCHTENb HITH pa30aBUTENb, KOTOPBIH MOKET OBITh BBIOPAH M3 Macia Wi JKHpa,

NPUPOAHOTO BOCKA, HE(PTSIHOTO BOCKA, YIrJIEBOIOpOna WM JI0OOH moaxonsiied ux cmecu. B
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ANbTEPHATUBHOM BapHaHTe HOCHUTENb WIM pa30aBUTENb MOXKET BKIOYATh OPraHHYECKHH
pPacTBOPUTED.

IMopxonsmue NpPUPOIHBIE BOCKH BKJIOYAIOT MUETUHBIA BOCK (BKIOYast Oenblil win
JKENTBIA IMYENUHBIA BOCK), KapHAayOCKMI BOCK, WLIEPCTSIHON BOCK, JIAHOJNWH (Takol Kak
OYMUIIICHHBIN JTAHOJIMH WK O€3BOAHBIN JIAHOJIMH) WX JTFOOVIO TIOIXOISIIYI UX KOMOWHAIUIO.

IMoxxonsmue HedTsAHbIE BOCKH BKJIIOYAIOT TBEPABINA MapaduH 1 MUKPOKPUCTAIUTNIECKUN
BOCK.

[Moxxonsimue yriaeBogopoabl BKIFOUAKOT KUAKUH napaduH, MIrkuii napadus (BKIOUYas
Oenblii mnm >kenTeld mapaduH), OENblii MeTPOJATyM, SKEITHIH METPONaTYM WIH JIEFOOYIO
MOJIXOASALIYI0 UX KOMOMHALUIO.

dapmarieBTHYeCKass KOMIIO3ULUSI MOXKET COIepKaTh JIO0OH Ipyrod mMOAXOAsIui
HOCHTEJNb WIIN pa30aBUTENb, HAIIPUMED, ONMCAaHHBIA B bpuranckoii papmakonee m3nanus 2017
r. uin 9-om uznanuu EBponeiickoii hapmakomnee.

IMopxonsmue opraHUYecKHe PACTBOPUTENN BKJIOYAIOT, HO HE OTPAHHYUBAIOTCS 3THM,
HETIOJSIPHBIE PACTBOPHTENH, IMOJISIPHBIE ANPOTOHHBIE PACTBOPUTENHM M MOJSIPHBIE MPOTOHHBIE
PacTBOPUTEIH.

IMopxonsmue HEMOJSPHbIE PACTBOPUTENM BKIIIOYAIOT AJKaHbl (TakhMe KaK TeKCaH H
NIEHTAaH), UUKJIOAJKAHBI (TaKUe KaK [UKJIOMEHTAH U LIUKJIOTeKCaH), O€H30J1, TOIYOJI, XJI0pohopMm,
IVBTIBGUP U IUXIIOPMETAH.

[Mopxonsmue NOJSIPHBIE AaNpPOTOHHBIE PACTBOPHUTENIHM BKJIIOYAIOT TETParuapodypas,
STHJALETAT,  ALeTOH, AUMEeTHI(OPMAMHI,  ALETOHUTPWI,  AUMETWICYIbPOKCHO |
NPONHJIEHKapOOHAT.

ITonsipHBIE TPOTOHHBIE PACTBOPHUTENH BKJIIOYAIOT, HO HE OTPAHUYHUBAIOTCS 3TUM, CITPTHI
(TakMe Kak, HAIpUMEp, METAHOJ, STAHOJ, MPOIAHOJI, U30MPOIMAHON B OYyTaHOJ), MypPaBbHHYIO
KHCJIOTY M YKCYCHYIO KHCJIOTY.

IIpuMeHeHne OpraHMYecKOro pacTBOPUTENE MO ONPEAETICHUIO BBbIME  SIBISIETCS
UCKJTFOUUTENIbHO 11eJIECO00pa3HbIM, HampuMep, A (papMaleBTHYeCKUX KOMIO3ULUN B Qopme
cipeeB. Criper MOKHO HCIIOJIb30BaTh, YTOOBI rapaHTHPOBATH MOKPBITHE (hapMaleBTHUECKIMHU
KOMIO3ULIUSAMH TPYAHOAOCTYIHBIX YYaCTKOB KOXKH, HANpPHUMEp, MEXIY KOMBITAMH WU TIOX
CKJIAZIKAMH KOXKHU.

B  HekoTOprIXx BapWaHTaX OCYIIECTBJeHHsS coenuHeHue (A) Moxker OBITh
MHKATCYJIMPOBaHO. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJIEHUs coenuHeHne (A) MOXKeT ObITh
BKJIFOYEHO B JIMIIOCOMBL. B ciydae Kak WHKAINCYJIMPOBAHHOTO cOeAuHeHus (A), Tak H
3aKJIFOYEHHOTO B JIMIOCOMax coeanHeHus (A) ¢apManeBTHUECKHE KOMIIO3UIMU  TI0

n300pEeTEeHNI0 MOTYT COJEpKaTh BOIHBIA HOCHTENb, BKIOYas camy Boxy. CoenuHenne (A)
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MOKET OBITh MHUKPOMHKAICYJIUPOBaHO. [lomxonsimue WHKANCYIATOPbI ISl UHKATCYJISILAN WUITH
MUKPOUHKANCYJSILUK BKIIFOUAIOT, HAmpUMep, IPOACKEBbIE KIETKH, MaTepuaibl BHELIHEH
000JI0YKH criop (HampuMep, U3 MbUIbLIEBBIX 3€PEH) U T. 1.

dapmarieBTHYeCKass KOMIO3HLUS IO M300PETEHUI0 MOXKET JOTOJHHUTENBHO CONEpPIKaTh
onuH win Ooyee (papmaneBTHYeCKNX SKcuunueHtoB. Iloxxomsimue QapmaneBTUdeckue
SKCLUMHUEHThl BKJIIOYAIOT, HO HE OrPAHMYHBAIOTCS STUM, SMYJIBraTOPbl, MOBEPXHOCTHO-
AKTHUBHbBIC BEIECTBA, PACTBOPUTEIH, COPACTBOPUTENH, KOHCEPBAHTBI, CTaOUIN3aTOPbI, Oydepsr,
COJIFOOMITM3ATOPBI, IUCHEPTUPYIOIINE AreHThl, AHTHOKCHIAHTBI, 3aryCTHTENH, CMSTYUTENH,
JTyOpPUKAHTBI, SMOJIEHTBl U OAMH WM O0Jiee NOTOJHUTENbHBIX areHTOB AUl 3QKUBJICHHS WIIH
KOHIULIUOHUPOBAHHS KOXKH.

dapmarieBTHYeCKass KOMIO3HLUS IO M300PETEHUI0 MOXKET JOTOJHHUTENBHO CONEpPIKaTh
onuH win Ooyee (papmaneBTHYeCKNX SKcuunueHtoB. Iloxxomsimue QapmaneBTUdeckue
SKCLUMHUEHThl BKJIIOYAIOT, HO HE OTPAHMYHBAIOTCS 3THUM, 5SMYJbraTOPbl, MOBEPXHOCTHO-
AKTHUBHbBIC BEIECTBA, PACTBOPUTEIH, COPACTBOPUTENH, KOHCEPBAHTBI, CTaOUIN3aTOPbI, Oydepsr,
COJIFOOMITM3ATOPBI, IUCHEPTUPYIOIINE AreHThl, AHTHOKCHIAHTBI, 3aryCTHTENH, CMSTYUTENH,
TyOpPUKAHTBI, SMOJIEHTBl U OAMH WM O0Jiee NOTOJHUTENbHBIX areHTOB Ui 32)KUBJICHHS WIIH
KOHIULIUOHUPOBAHHS KOXKH.

IMopxonsmue KOHCEPBAHTHI BKJIIOYAIOT OOUMH WM OOJiee areHTOB, BBHIOPAHHBIX W3
NepeYHs], BKJIIOYAIOINErO: COCAMHEHHE YETBEPTHYHOIO aMMOHHS, TakKoe Kak, HaIrpuMep,
Oenzankonmnss  xyopun  (N-Oen3mi-N-(C8-C18-amkmn)-N,N-IUMETHIaMMOHUSL  XJIOPHN),
OEH30KCOHMS XJIOPU, OEH3ETOHUS XJIOPH, IETPUMHUL (TeKCaTeIITPUMETIIIAMMOHIS OpOMUL),
CeMa3OHusl XJIOPHI, LUETWIMUPUANHUSA XJOPHH, noMH(eHa OpoMHI U T. I.; COCAMHEHHUS Ha
OCHOBE KBAaTEPHU3UPOBAHHOIO aMMOHUS M LUKJIOAEKCTpUHOB (coennnernst QACD, onmcaHHble,
Hanpumep, B US 3453257 umu US 5241059); ankun-pTyTHbIE COJIA THOCATULMIOBON KHCIIOTHI,
Takue Kak, HalpuMep, THOMEpCas, HUTpar (GeHWIPTYTH, anerar (EeHWIpTyTH uiau Oopar
benmnpTyTH; napaOeHbl, Takue Kak, HapuMep, METWINapadeH MK MpOMmuiInapadeH; CIUpThI,
TaKue Kak, Hampumep, XJopOyTaHOJ, OEH3WIOBBIH CHUPT WIH (EHWI3TUIOBBIA CIUPT,

MPOU3BOAHBIC 6I/IFyaHI/II[OB, TakKHe Kak HaIrpumep, XJIOPreKCuauH 50)041

)
MOJINTeKCAaMETHIICHOUTYaH!, mepOopaT HaTpUs;, WMHUAA3OJIHIUHIIMOYEBUHY, COPOUHOBYIO
KI/ICJ'IOTy; CTa6I/IJ'II/I3I/IpOBaHHbIe OKCI/IXJ'IOp-KOMHJ'IeKCbI; IIOJIUTTTUKOJICBBIC-TIOJIMAMUHHBIC
KOH/ICHCAIMOHHbIE CMOJIbI, CTAOMJIM3UPOBAHHBIA MEPOKCHUA BOAOPOAa, oOOpasyemblli U3
UCTOYHUKA TEPOKCHIa BOIOpoAa JUis obecmeueHus: 3(PQPEKTUBHOTO CIENOBOTO KOJUYECTBA

MOJIy4aeMOTO B Pe3yJIbTaTe MEPOKCHAA BOAOPOJA, HANPUMED, TaTparuapar nepdopara HATPHSL,

u/Wn TO0YI0 MOIXOASIIYI0 UX KOMOMHAIUIO.
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IIpennodTuTenbHBIMU KOHCEPBAHTAMH SIBJISIIOTCS COEUHEHNs] YeTBEPTUYHOIO AMMOHMUS,
B YaCTHOCTH OEH3aJKOHUS XJIOPH, HeTPUMHL 1 (PeHMISTIIIOBRIH criupT. [Ipyn HEOOXOQUMOCTH B
(apMaLeBTHUECKYI0 KOMITO3UIHIO AO0ABJISIOT AOCTATOYHOE KOJIUYECTBO KOHCEPBAHTA, YTOOBI
00ecreunTh 3alIUTy OT BTOPUYHOTO 3arPsi3HEHHS BO BPEMs HCTIOIb30BAHUSI.

Ilopxonsamue NOBEPXHOCTHO-AKTUBHBIE BEIECTBA WM 3MYJbraTOPbl BKIKOYAKOT, HO HE
OrPAaHUYUBAIOTCS  OTHM, HEHOHHbIE IOBEPXHOCTHO-AaKTHBHBIE  BEIIECTBA, AHUOHHBIC
MOBEPXHOCTHO-AKTUBHBIE  BELIECTBA, KATHOHHBIE  IOBEPXHOCTHO-AKTUBHBIE  BEILIECTBA,
am(poTepHbIe MOBEPXHOCTHO-aKTUBHBIE BEINECTBA U LBUTTEPHOHHBIE MMOBEPXHOCTHO-AKTHBHBIC
BELIECTBA.

Ilogxonamue KaTUOHHBIE MOBEPXHOCTHO-aKTHUBHBIE BEIECTBA BKIIIOYAKOT, HANpPUMeED,
CONM YEeTBEPTUYHOrOo aMMoHusA. lloaxopsiuue aHHOHHBIE MOBEPXHOCTHO-AKTHUBHBIE BELIECTBA
BKJIFOYAIOT KapOOKCHJIATBI, TaKW€ KaK HATPUEBbIE WJIM KAJHEBbIE COJHM JKUPHBIX KHUCIOT, U
cynb(darbl conell KUPHBIX KHCJIOT, TaKHe Kak, HalpuMep, JaypercyiabdaT HaTpus H
nonenuiIcyibdar HaTpHs.

Ilonxonamue HEUMOHHBIE MOBEPXHOCTHO-aKTHUBHBIE BEINECTBA BKJIKYAKT, HO HE
OTPaHUYHMBAIOTCS 3TUM, (PUPBI KUPHBIX CTUPTOB, CIOXKHBIE 3(PUPBI TIOJUOJIOB, CIOKHBIE 3(PHUPHI
MOJIMOKCUATHIICHA, MOJHOKcaMepsl U T. 1. lloaxonsmue cioskHble 3(UpPBI MOJHOKCUITHIICHA
BKJIFOYAIOT, HO HE OTPAaHUYMBAIOTCS 3TUM, noausTuieHrmkois (I1910). Togxopsmne cinoxHbIe
3pUpPbl MOJMOJOB BKJIIOYAIOT, HO HE OrPAHHYUBAIOTCS 3THUM, CJIOXHbIE 3(PHUPBI TIUKOIS U
TJIULEpUHA U TIPOU3BOAHBIE COPOUTAHA.

Cnenyer moHumarb, 4TO (apMalEeBTHYECKHE KOMIO3HLUU IO H300PETEHUIO IS
MECTHOIO NPUMEHEHUs] HE JOJDKHBI COAEPKATb WHIPEAUEHTBbI, KOTOpPbIE MOTYT BBI3BIBATH
pazzapaskeHue KOXKHU, Nake TPU JUIMTEIbHOM UcTonb3oBaHuU. Crenyer n3deraTb COeNMHEHHMH, K
KOTOPBIM MOXKET BO3HHMKHYTb CeHCHOmnm3auusa. Takum oOpasoMm, B KadeCTBE IMOBEPXHOCTHO-
AKTUBHOTO BEINECTBA MOIYT OBITh NPEANOYTUTENBHBI COANlaHCHPOBAaHHbIE aM(pOTEpHbIE
MOBEPXHOCTHO-AKTUBHbBIE BEIECTBA.

Tepmun «amdoTepHOE TOBEPXHOCTHO-AKTHBHOE BEIIECTBO» XOPOIIO HW3BECTEH
CHeLHAINCTaM B JAaHHOW OONacTH TEXHHWKH. Takue TIOBEPXHOCTHO-aKTHBHBIE BELIECTBA
(KOoTOpBIE TakKe MOTYT OBITh M3BECTHbI Kak aM(OJIUTHUYECKHE ITOBEPXHOCTHO-AKTHBHBIC
BEIIECTBA) MMEIOT 0 MEHbIIeH Mepe OAHYy AHHOHHYI TPYIy M MO MEHbIIEH Mepe OnIHY
KaTHOHHYKO TPYMIY W, CJIENOBATENbHO, MOTYT MMEThb AHHOHHBIC, HEMOHHBIC WM KATUOHHBIE
cBoiicTBa B 3aBucuMocTtu oT pH. Ecnu n3osnexrpudeckas ToO4ka MOJIEKysIbl npuxoautcs: Ha pH

7, TOBOPAT, YTO MOJIEKyJia cOanaHCcupoBaHa. AM(OTEpHbIE TOBEPXHOCTHO-AKTHBHBIE BELIECTBA

2

MOTYT UMETh ACTEPreHTHbIC U Ne3nHpuImpyromme ceorictsa. CoamancupoBaHHble aM(OTEpHbIE

MOBEPXHOCTHO-AKTUBHBIC BCIICCTBA MOTYT, B HaCTHOCTH, HEC BbI3bIBATbh Pa3ApaKCHUE KOXU WU,
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CJIEZIOBATENBLHO, OBITH MPEANOYTHTENBHBIMA B MECTHBIX (PapMaLleBTHUECKUX KOMITIO3ULIUAX IO
HU300pETEHUIO.

IMopgxonsmue  ampoTepHBIE  MOBEPXHOCTHO-aKTUBHBIE  BEIIECTBA  BKIFOYAIOT
aAMUHOKAapOOHOBBIE KHCJIOTBI, MPOU3BOIHBIE AMHHOINPONHOHOBOH KHCIOTBI, TMPOU3BOAHBIE
UMHUIAQ30JIMHA,  JOAMLMH, TEeHAEKaMaWH WM  JUIMHHOLICTIOUEYHblE  O€TauHbl,  WJIH
KOKaMUIOTIPOTTHIIOETANHBL.

[Moxxonsmue KOMIIIEKCOOOPa3yIoLIHe areHThl BKIIIOYAIOT, HO HE OTPAHUYHBAIOTCS 3THM,
BbIOpaHHbIE W3. JBYHATPUEBBIH STUJICHAMAMUHTETPAALETAT, JTHJICHINAMHHTETPAYKCYCHYIO
kuciory (BATA);, xenmatupyromue areHTbl, UMeImue Tpynmbl (ocHOHOBONM KUCIOTHI WIH
¢dochonaToB, npeAnoOUTUTENHHO OPraHogocOoHATOB, B YACTHOCTH aMHUHO TPU(HHU3IINX
ANKUIJICHOBBIX (POC(OHOBBIX KHCIOTHI) M T. I, LHMKJIOACKCTPHHBI, HAmNpumep, O-, - wim y-
LIUKJIOAEKCTPHH, Harpumep, ANKUIINPOBAHHBIE, THIPOKCHANKUIIMPOBAHHBIE,
KapOOKCHAIKMJIUPOBAHHBIE WJIM  AJKIJIOKCUKAPOOHMJIAJIKIWINPOBAHHBIE TPOU3BOJIHBIC, WM
MOHO- WJIM JAMTJIMKO3WI-O-, B- WITH Y-IHMKJIOAEKCTPUH, MOHO- WM ITUMaNbTO3Wil-0-, B- nim y-
LUKJIOACKCTPHUH WIIM TAHO3UJI-LIUKJIIOACKCTPHH, U JFOOYIO MX MOAXOISAIIYIO CMECh.

dapmareBTHIECKIEe KOMIIO3ULINH MO HACTOSIIEMY H300PETEHHIO MOTYT JOMOJHHUTEIBHO
conepaTb AHTHMOKCHIAHTBI, TaKMe KaK acKOPOMHOBAsl KHCIOTA, ALETHILMCTEHH, LUCTEHH,
THAPOCYIb(UT HATPUs, OYTHIIMPOBAHHBINA MMIPOKCHAHHU30J, OYTUIMPOBAHHBIN THAPOKCUTOIYO
WA TIPUPOJHBIE WJIH CHHTETUYECKHUE MPOU3BOAHbIE BUTAaMUHA E, Takne xak, Hampumep, ainbda-
Tokodepon i anbda-Tokodepona anerar.

B npyrom BapmaHTe OCYIIECTBJIEHHS OIMHCAHHAS B JaHHOM IOKYMEHTE KOMITO3HUIIHS,
comepxamasi coeauHeHue (A), TaKKe€ MOXKET COAEP)KaTb BTOPOH areHT (BTOPOH AaKTHBHBIH
UHTPEIUEHT, BTOPOH aKTUBHBIN areHT), KOTOPhIi o0anaer HeoOXOANMMOH TeparneBTHIECKOH UITH
PO UIAKTUYECKOH aKTHBHOCTBIO, OTJIMYHON OT aKTUBHOCTU MPOTHBOIPUOKOBOTO COEIUHEHHS
(A). Takoii BTOpPOW aKTHBHBIM areHT MOJKET BKJIIOYATh, HO HE OrPAaHUYUBATBHCS 3THM,
JOTIOJIHUTEIbHBINA IPOTUBOTPHUOKOBBIN areHT, aHTUOUOTHK, aHTUTEINO, TPOTHBOBUPYCHBIH areHT,
NPOTHBOPAKOBBIM AareHT, aHaJbIeTHK (HAmpuUMep, HECTEPOUAHBIN IMPOTHBOBOCMAJIHTEIBHBIN
nekapcrBeHHblil  mpermapat  (NSAID), aumerammusaoden, ommounn, wunruoutop COX-2),
UMMYHOCTUMYJIUPYIOIINH ~ areHT (Hampumep, LHUTOKWH), TOPMOH (NIPUPOAHBIA  WIH
CHHTETHUYECKUH), CTUMYJIATOP LeHTpanbHOH HepBHOH cuctemsl (LIHC), mpOTHBOPBOTHBIN areHr,
AHTUTUCTAMUH, 3PUTPOIOETHH, CTHMYJISITOP KOMIUIEMEHTA, CEAaTUBHOE CPENCTBO, MBIIIEYHBIH
pENaKCaHT, AHECTETHK, MPOTHUBOCYIOPOKHBIM AareHT, AHTHIENPECCAHT, AHTHIICUXOTHYECKHIM
areHT M UX KOMOWHAIIHH.

B cooTBeTcTBUM C CENbMBIM acMEKTOM HU300pPETeHUs MPEIIOKEHO coennHeHne (A) s

NPpUMEHECHUA B JICUCHUU FpI/I6KOBOFO 3a00/IeBaHUsT YEJIOBEKA HIIH MJICKOITUTAOIIECTO.
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Coenunenne (A) MOXeT HAXOAUTHCS B (PapMaleBTUIECKOH KOMIIO3HULIMH, OMTMCAHHON BBIIIE IS
HIeCTOro acmekra uszoOpereHusi. ['pubkoBoe 3abojieBaHHE 4YeNOBEKA WM MIIEKOTHTAIOIIErO

MOJKET MPENCTABIATE COOOH OMIUCAHHOE BBILIE.

ITonpoOHOe onucanne N300peTEHHS

Jns Oonee SICHOTO TOHUMAaHMA HM300PETEHHsI TENepbh HCKIIOUUTENBHO B KAaueCTBE
npuMepa OyAyT ONMHMCAaHBI BAapHAHTBI €r0 OCYINECTBJICHHS CO CCBUIKOH Ha TNpujaraeMble
rpadpuyuecKkue MaTepuabl, Ha KOTOPBIX:

Ha ®ur. 1 npuBemena Ttabnuma (tabnuma 1), WLTFOCTPHPYOIMAS OTHOCHUTEIHHYIO
spdpextuHocts C12-G+, C18-TMA+ u C18-DMS+ B OTHOWEHHH MPOTHBOIPUOKOBOM
AKTUBHOCTH M TOKCHYHOCTH JUISl IBYX I'PUOKOBBIX MH(pEKUUH pacTernii (Z. tritici Ha MIIEHUIe U
M. oryzae Ha puce);

Ha ®ur. 2 uzobpakens! 4 rpaduka, WLTOCTPUPYIOIHUX HHrHONpyromuit s¢pdpext SACC
C18-TMA+ u CI8-DMS+ Ha MUTOXOHApPUAJBbHBIA MOTEHIMAN sl ABYX MaTOr€HHBIX AJis
pacTeHUH U ABYX MAaTOT€HHBIX [T YEJIOBEKa IPHOOB.

Ha ®ur. 3 wmzobpaxkensl 3 rpaduka, o00OIMAOINX PE3yIbTaThl SKCIIEPHUMEHTOB IO
OKpAIIMBAHUIO B OTHOIIEHHH >XUBBIX/MEPTBBIX KIJIETOK, KOTOPBIE HCIOJB30BAIH JJISI OLCHKH
ruden ot C18-TMA+ u C18-DMS+ oaHOro MaTOreHHOTO JUIsl paCTEHUH rpuda, BbI3BIBAIOIIETO
CENTOPUO3HYIO TIISITHUCTOCTh TMIIeHWIpl, W AByX BuaoB Candida, KOTOpbie BBI3BIBAIOT
UH(EKIHMOHHBIE 3a00JIeBAHNS Y JIFOACH.

Ha @ur. 4 npusenen rpaduk, WILTFOCTPUPYIOIUH TOTIOTHUTENbHBIN MEXaHU3M NeHCTBUS
(reHepalMI0 MUTOXOHAPHANBHBIX akTHBHBIX (opm kucimoponma) CI18-DMS+ mma  Ttpex
MATOTEHHBIX JJIsl PaCTeHUH TpuOOB, BBI3BIBAOIIMX MUPUKYIsSIpUo3 puca (Magnaporthe oryzae),
CENTOPUO3HYIO IMATHUCTOCTh MIIEHHULBI (Zymoseptoria triticl) W My3bIpYATYIO TOJIOBHIO
kykypy3bl (Ustilago maydis); u nByx BumoB Candida, kOTOpbIE BBI3BIBAIOT HH(PEKIMOHHBIE
3a00JIeBaHus Y JIIOIEH;

Ha @wur. 5 npusenen rpaduk, WILTFOCTPUPYIOMUI TOTIOTHUTENIbHBIN MEXaHU3M ACHCTBUS
(MHOYKLUHUIO 3aIpOTrPaMMHUPOBAHHON rHOEH KIIETOK, MPOAEMOHCTPHUPOBAHHON ABYMsI METOAMHU
oKpammBaHus B Zymoseptoria tritici) C18-DMS+;

Ha ®ur. 6 npusenen rpaduk, WITFOCTPUPYOMUi nosbleHHbIA moteHunan C18-DMS+
B OTHOUIEHWH 3alIUTBl KYJBTYpP TMPOTHUB CENTOPHO3HOW TISITHUCTOCTH TINEHUIBl U
MUPUKYIISIPHO3a PUCA.

Ha @ur. 7 npusenen rpaduk, WILTFOCTPUPYIOIUH TOTIOTHUTENbHBIN MEXaHU3M NeHCTBUS

(MHAYKIUIO 3amuTHOM cuctembl pactenus) C18-DMS+;
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Ha ®ur. 8 mnpusenena tabmuma (tabmuma 2) €O CpaBHEHHEM OTHOCHUTENbHOU
s¢pdexruBHOoCTH M TOKcHuHOCTU C12-G+ 1 C18-DMS+ ¢ ucroipb30BaHUEM NaHHBIX U3 TaOJIHIIbI
Ha @ur. 1; u

Ha @ur. 9 mnpomwmumoctpupoBana wmozaenb 3¢pdexkra SACC Ha OKHCIUTETBHOE

dbocdopunrposanue rpudoB.

Onpenenenue >¢dexkra NOASHVITYaHUAWHHS (JOIMHA) HA IEJIOCTHOCTh TPUOHON
IUIA3MaTHYEeCKOH MeMOpaHbI

UccnenoBann ¢usnonorndecknii 3¢pdexkr m mMexanusm pedctsus (manee — «MJI»)
M3BECTHOTO MPOTUBOTPHOKOBOTO coeanHeHus noauHa (nanee — «C12-G+») Ha O6asuananbHbINA
rpub my3pIpUaTOi roJIOBHU KyKypy3sl U. maydis u cymuaTsiii rpud ceNnTOPHUO3HOHN MSTHUCTOCTH
neHnnbl Z. tritici. Oba rpuba sSBIASIOTCS OCHOBHBIMH 3KOHOMHUYECKH Ba’KHBIMU MAaTOT€HAMU
KYJbTYPHBIX PACTEHHUH, JIsI KOTOPBIX HENABHO ObUTH pa3pabO0TaHbl TEXHOJOTHU U HHCTPYMEHTHI
KJIETOYHOH Omosornuy, BKIIOUas (pIyopecleHTHble MapKepbl Ul BU3YAIM3allMd OPraHell
JKUBBIX KIJIETOK.

Ha arapoBeix mmanmerax, nomnoiHeHHbIXx C12-G+, mpoucxomuno WHrHOMpOBaHUE
rpuOKOBOTO POCTa 3aBUCHUMBIM OT KOHLEHTpaLUU oOpa3oMm, mpuueMm Z. tritici Obl1 B ~ 4 pas
6onee uyBcTBUTENbHBIM K C1o-G+, yem U. maydis (koHuentpauus mpu 50 % uHrubupoBaHUH
pocra: ECsy, Z. tritici: 0,6 mxr/mi; ECso, U. maydis: 2,3 mxr/mi. Ilocne sToro uccrenoBaiu
ToKCHYHOCTh C12-G+ B JKHMAKUX KYJBTYpax KIETOK, 3KCIPECCHPYIOMNX (PIIyOpecLeHTHbIH
Mapkep miasMarudeckoir memOpanel 3®Pb-Ssol, wuCmonb3yst OKpallMBaHHE B OTHOIICHHU
JKUBBIX/MEPTBBIX KJIETOK. B 3THX aHanmm3ax >KUBble KJIETKU OBUTH 3€JI€HBIMH, HO CTAHOBHJIHCH
JKENTBIMU MM KpacHbIMU mocie rubenn. CHosa, C12-G+ Obin Gonee 3¢pdexktuBHbIM B Z. tritici,
gem B U. maydis, u yauuroxan > 80 % kuerok depe3 1 4 mpu 100 Mkr/mi (1o CpaBHEHHIO C
~ 15 % yanutoxkenus B U. maydis B Takux xe ycnoBusix). [locne 30—45 MuHyT MHKyOanu ¢
C12-G+ npu xonuentpanmu 10 50 mxr/mi (U. maydis) wmu 100 mxr/mu (Z. tritici) OOJNBIIHHCTBO
KJIETOK BCE €Il[€ OCTABAJINCH JKUBBIMH, YTO TO3BOJIIET MPEATIONOKUTD, YTO U3YUEHHE KIIETOK B
3THUX YCJIOBUSAX MOYKET JIaTh MPEICTABICHHE O TIEPBUYHOM KJIETOYHOM OTBETE Ha Ipernapar.

Cuuraercsa, uro Cl12-G+ geiictByer Ha TpuOHYI IUIa3MaTHYECKYIH0 MeMOpaHy.
Habmromanmu 32 THOABEPrHYTHIMH ~ BO3MEHCTBHIO  KJETKAMH,  SKCIPECCHUPYIOIIUMHU
bayopecuenTHbiii Mapkep 3®Pb-Ssol, 4ToOBI ONpenenuTh W3MEHEHHs] BO BHEIIHEM BHJE
miasmMaTudecko MemOpaHnbl. Boicokune konuentpanuu C12-G+ uHaynupoBanun oOpasoBaHUE
«3amary 3Pb-Ssol Ha mepudepun kietok oboux rpudoB, HO Z. tritici ObuT B ~ 2 pa3 MeHee

gyBcTBUTENbHEIM K C12-G+ (mpu 50 wmxr/mi). HMccnemoBaHusl ¢ MOMOIIBIO 3JEKTPOHHOM
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MUKPOCKOTIMU BbIIBMIIM, 4TO oOpabortaHHble C12-G+ KJIETKHM AEMOHCTPUPYIOT MHBArHHALIAIO
IUTA3MaTHIEeCKOH MeMOpaHbl. TH CTPYKTYpPBl paclo3HaBainch aHTutenamu Kk 3®b, nokasbiBas,
4yTO OHU npeacTasisoT 3amnaTtku 3Pb-Ssol. Cunraercs, 4TO MHBarvMHaLMs MJ1a3MaTUYECKON
MeMOpaHbl MOKeT ObIThb mociencrsueM us0biTouHoro BcrpauBanus C12-G+ B rpuOHyRO
MIa3MaTHYECKYI0 MEMOpaHy M MO3TOMY OTCIEKUBaNU jarepaibhyo nuddysuro 3Pb-Ssol B
obpaborannbix C12-G+ knerkax. Ilom Bo3neicTBHEM CBeTa MPOUCXOAWIIO OOECIBEUHMBAHHUE
periopTepa B IUIa3MaTUYECKOW MemOpaHe, W HAOJIONaTu BOCCTAHOBJIEHUE (DJIyOpecleHLINH,
KOTOpOE YKa3bIBaJIO Ha JlaTepalibHOE nepeMenienne HeoOecuseueHHOTo 3®Pb-Ssol. JlobaBnenne
> 10 mxr/mn C12-G+ cymectBeHHO CHIKano monBmwkHOCTE 3PbB-Ssol B U. maydis, onHako
sToT 3dpdext He Habmomamu B obpaboraHHeix C12-G+ kjerkax Z. tritici, 4TO TMO3BOJISIET
MPEINnoNOKUTh pasHully BO BiausiHIN SACC Ha mia3MaTHYECKyr0 MeMOpaHy JBYX IpUOOB.
3areM ompeneysuId WHAYLUHMPOBAHHYIO IPENapaToM YTEYKy HOHOB M3 KJIETKH MyTeM
BU3yAIM3AIlM W3MEHEeHUN MeMOpaHHOro mnoTteHnuana B oOpadoranubix C12-G+ kierkax,
UCIIOJNIB3YsI MOTEHLMAJI-UyBCTBUTENbHbIN ¢bnyopecueHTHBIH 30H] ouc-(1,3-
aOyTHIOapOUTYPOBO  KUCIOTHI) TpUMETHHOKCOHON, DiBAC4(3), koTopblii OKpammuBaeT
TOJIBKO JETOJSIPU30BaHHbIe KJIETKH. Bbicokme koHueHtpaunun C12-G+ yBenMUMBAIM YHCIO
JETONSIPU30BaHHbIX KJIeTOK B U. maydis, HO OKa3bIBaJH JIMIIb HEOONbIIOE BIMSHUE Ha Z. triticl.
3ot pesynbrar noarsepxkaaer, uto C12-G+ umeer Oosbluee BiusHUE Ha mia3my B U. maydis,,
yeMm B Z. tritici. Onnako mmskuii 3pdexr C12-G+ Ha mmasmatudeckyro memOpaHny Z. tritici He
COOTBETCTBYET €ro TOKCUYHOCTHU it 3Toro rpuda (cmotpute Bhime). CrenoBareabHO, 3P QeKT

Ha TUTa3MAaTHYECKYI0 MeMOpaHy, BepOsITHO, He siByisieTcsi ocHOBHbIM M C12-G+ B rpubax.

Onpenenenue >pdexra C12-G+ Ha MUTOXOHIPHANbHBIE OPraHHU3AIMIO W JIbIXaHUE
rpuboB

Uccnenosanu munoduibhbiii katuoH C12-G+, uToObl OnmpeneinTh, HAIENeH JIU OH Ha
OTPHULIATENILHO 3apsUKEHHbIE MUTOXOHApPUHU TpubdoB. HakoruieHne nuno(uiIbHBIX KaTHOHOB BO
BHYTPEHHEH MeMOpaHe MHIyLUHUPYeT U3MEHEHUs] B TOHKOH CTPYKType MUTOXOHApUH. Dddexr
C12-G+ wuccnenoBany, WCHOJB3Ys INTAMMBI TPUOOB, KOTOpBIE COAEpkKalu (PIyopecLeHTHBIH
mapkep (QuyopecueHTHble penoprepHble O€JKH) B OTHOLIEHMH MUTOXOHApuiA. Huskue
koHHeHTpaunu C12-G+ cunbHO BAWsIM Ha (OPMY MHUTOXOHIPHA H  HHAYLHPOBAIU
(parMeHTaluI0 OpraHeul. JJEKTPOHHAS MHUKPOCKONHS TI03BOJIUJIA BBISIBUTH HM3MEHEHHUE
OpraHu3alyi BHYTPEHHEH MHTOXOHIPHUAIBHON MeMOpaHbl C Pa3yNnopsiAOYEHHBIMU U B3OYTHIMU
KPUCTaMHU. OJTOT pe3yJNbTaT CBUAETENbCTBYeT B Mojib3y Toro, urto Cl2-G+ HaueneH Ha
MUTOXOH/APHUH M BCTPAUBAETCd B WX BHYTPEHHIOIO MeMOpaHy. JTa MeMOpaHa COIEpIKHT

OeNKOBBbIE KOMITJIEKCHI JBIXaTEJIbHOW IIeMH, KOTOpbIE CO3JAI0T MEMOpPAHHBIM MOTEHLUAJ,
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HeoOxonumelid st cuHTe3a AT®. Takke onpenensm, Biausier U C12-G+ Ha OKUCIUTENBHOE
dochopummpoanne, myrem oxpammsaHus oOpaboTanHbix C12-G+ KIETOK KpacuTeneM B
OTHOIIEHHUH MUTOXOHAPHAIBPHOTO TOTEHIHANA, TETPAMETHWIPOJAMHHA METUJIOBBIM 3(PHPOM
(TMRM), u oOHapyxwmu, uTto paxke HmKkue koimuectsa C12-G+  pemonspuzoBaiu
mutoxoHapun B U. maydis. U3smepeHue mnoTtpeOieHnss BHYTPUKJIETOYHOTO KHUCIOPOIA B
KJIETOYHBbIX CycreH3usx mnoareepamio, uto Cl2-G+ wuHrubupyer KIETOYHOE JbIXaHUE.
Amnanorudssiii 3pdext Ha MeMOpaHHbBIN MOTeHIHMAT HaOMIOAau B Z. tritici, a Z. tritici Obu1 B ~ 4
pa3 Oosee uyBcTBUTENBHBIM K 00paboTke C12-G+, yem U. maydis. DTo cooTBeTCTBYET B ~ 4 pa3
NOBBIIIEHHOW rHOenu kierok Z. tritict B mnpucyrcreun  C12-G+  (cmoTpure BbIIIE).
CrnenoBatenpHO, BEpPOATHO, 4TO HHrHOupyrommid 3¢dexr Ha BbpaboTKy AT® sBnsercs
ocaoBHbIM M/J] C12-G+ B rpubax.

O¢ddexTr Ha MHUTOXOHIPUU MOTYT OBITH O0OycnoBieHsl cnermpuaaocTero C12-G+ B
oTHOoweHNn rpudoB. YUrobsl wuccnemoBath 3710, ¢uOpoOmacTel koxku dYenoseka C109
obpabarsBanu C12-G+ u orcnexxuBanu ero 3¢gdextsr Ha GOpPMy MUTOXOHAPHA U MEMOpaHHBIH
MOTEHIHA.

C12-G+ oxa3piBaeT HeOosbIIONH 3(dekT Ha MUTOXOHAPHANBHYIO OpPraHU3alHI0 B
KOHIEHTpauusix 10 20 MKI/MJI, HO BBIIIE 3TOW KOHIEHTPALMH BBI3BIBAET (PparMeHTALHIO
OpraHeyl W B3AyTHE KPHUCT. DTO TMO3BOJSIET mpennosioxkutb, uto C12-G+ BcTpamBaercs: B
MUTOXOH/APHAJIBHYI0 BHYTPEHHIOIO MeMOpaHy 4deJoBeKa, HO MNpH B ~5 pa3 Oosblieit
KOHIIEHTpPALIMK, 4eM B Z. tritici (kak mokazaHo B Tabnuue | vHa @ur. 1; cpapauTte 3HaueHue ECS0
s (pparMeHTanMu MUTOXOHIpHI). MBI Takxke oOHapykuimu ymepeHHblid 3¢pdexkt C12-G+ nHa
MOTEHIINAJl MUTOXOHAPHAJIBHOW MEeMOpaHbl — 4YeJIOBEUEeCKHe KJIeTKH Obutd B ~ 50 pa3 MeHee
YyBCTBUTEJIbHBIMU K JIMIIUIHOMY KaTHOHY (Kak rokaszaHo B Tabmuue 1 Ha ®ur. 1; cpaBHUTE
3Hauenne ECS50 nns nenonsipuzaumu B Tadnuue 1). Takum oOpazom, nHruOupyrouuii 3¢ gext Ha
MUTOXOH/IPHAJIBHOE JIbIXaHHE HanboJyiee BEPOSTHO sIBJIsIETCS] OCHOBOM cneruduunocTn C12-G+

B OTHOIICHUH IPUOOB.

Omnpenenenne >ddexra Oosee ATUHHOH aNKWIBHOH LENMM HAa MPOTHBOTPHUOKOBYIO
AKTHBHOCTb

PaspaboTraB aHaau3bl, KOTOPbIE MO3BOJISIOT KOJMYECTBEHHO OTCiexuBath d¢pdexr C12-
G+ Ha MUTOXOHJAPHHM, MPOBOIMIN CHHTE3 U HIACHTHU(PUKALHUIO HOBBIX KATHOHOB C OIHOM
ankuibHOH 1enbro (nanee — «SACCy»). Coolmanoce, 4To roJIoBHast IpyIna KaTUOHA U JIMHA
ankwibHOU 1iern ompenensitoT akTuBHOCTh SACC. Takum obpasom, cunresupoaiu SACC, B
KOTOPBIX OBUIM CKOMOWHUPOBAaHBI pa3Hble KATHOHHbIE (M OAMH AHUOHHBIH) (pparMeHTsI,

BKJIFOYast TOJIOBHYIO TPYIIIMY Cy.]'II:;(I)OHI/Iﬂ, C AQJKWIBHBIMHU LECIIAMHA paSJIPI‘{HOfI JJIMHBI, H
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uccnenoBanmu ux >¢dekr Ha MUTOXOHApHUM Z. tritici. B kauecTBe moxasaTensi BCTpAaUBaHUS B
MUTOXOH/IPHAJIbHBIE MEMOpPAHbl OTCJIEKHBAIN CTENEHb (PArMEHTALMH, a [ETOJIPH3ALMIO
MUTOXOHJPUI U3MEPsIH, UCNIONIb3ys OkpamnBanue TMRM.

Brii cHHTE3MPOBAHBI CIIEAYIOIINE COCTUHEHHUS:

(1) C12-ankunpHbIE KATHOHBI C PA3JINYHBIME (pparMeHTaMU:

(mopgeumntpudenundocdonuii — nanee «C12-TPP+y;

nopeunntTpuMerunamMmmonuii — ganee «C12-TMA+y;

nopeunntpusTHiIaMMonnii = C12-TEA+;

noneminuMeTwicynbdonnii — manee «C12-DMS+y),

(1) munoduIIbHBIE KATHOHBI ¢ KOPOTKUMHU CO-aNKHIBHBIMH LIETISIMH:

(rexcuntpumermnaMmMonnii — nanee «C6-TMAy;

rekcunauMeTcyab(ponnit — nanee «C6-DMS+») u

(1ii) munodubHbIe KAaTHOHBI ¢ 6oJiee NTUHABIMU C 18-aIKHIIbHBIMY LETISIMU:

(okrapeumntpumerniaMmmonnii — nanee «C18-TMA+y;

oktagenmanMeTuicynbponnii — nanee «C18-DMS+y;

(iv) muno¢uibHbIE AJKUIbHBIE AHHOHBI:

nonermidochar — manee «C12-PO4-»)

(V) cuMMeTpuuHBIH JUNOQUIBHBIA KaTHOH ¢ (parMeHTamMH IUMETWICYJIb(POHUS B
kaxxaoM koHue C12-ankunbHoi nenu:

(momexan-1,12-munnouc(aumeruncyibsdonnii — nanee «++HDMS)2-C12»)

B Huskoli xoHueHtpanmu (2,5 MKI/MI) TOJIBKO MOJeEKysbl B rpymme (i) u rpymme (iii)
UHIYLIHUPOBAIH CYLIECTBEHHYIO MUTOXOHAPHAIBHYIO (hparMeHTALHUIO.

Uccnenosann EC50 nHa Z tritici st kKakaoro coeauHeHust rpynmsl (1) u (1il) 1 noaydunu
CJIEYIOLIHE PE3YJIbTATHL:

EC50 [C12-GH]: 6,63 mkr/mur; EC50 [C12-TPP+]: 6,63 mxr/mu;, EC50 [C12-TMA+]:
3,85 mkr/ma; EC50 [C12- TEA+]: 2,38 mxr/min, EC50 [C12-DMS+]: 7,39 mxr/mi; EC50 [C18-
TMA+]: 1,55 mxr/mur; EC50 [C18-DMSH]: 1,72 mMkr/mn).

Pe3ynbraThl MOKA3bIBAIOT, YTO TOJIBKO KATHOHHBIE aM(pUIATUYECKHE MOJIEKYJIbl C
JUTMHHBIMHU QJIKUIIbHBIMH LIETISIMH BCTPAUBAIOTCSI B MUTOXOHIpHAIbHYIO MeMOpany. OnHaKo npu
UCCJIeIOBAaHMN MUTOXOHJpHaNbHON Aenossipuzanuu tonbko C12-TPP+ u nBa xatuona ¢ C18-
ankmnpHOH — menbto  (C18-TMA+, C18-DMS+) npoaeMOHCTpHPOBAIN  CYLIECTBEHHOE
UHTUOMPOBaHNE MUTOXOHIPUANBHOTO AbixaHust B Z. tritici. Bece tpu SACC uccnenosanu B
OTHOIIEHUH WX CIOCOOHOCTH JACTMOJIIPU30BATH MUTOXOHJAPHHM B MATOT€HHBIX JJISI PAaCTeHHUH

rpubax Zymoseptoria triciti (BBI3bIBAIOIIUX CENTOPUO3HYIO IISITHUCTOCTh MIIEHULIBI) |
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Magnaporthe oryzae (BpBbIBatOLIMX NUpHKYIspuo3 puca). Kpome toro, CI18-TMA+, C18-
DMS+ nccnenoBanu B OTHOLIEHUH aHAJOTHYHOTO 3((ekTa Ha MUTOXOHIPHAIBHBIN MOTEHIHAI
B Candida albicans u Candida glabrata (00a BbI3BIBAIOT pa3aHuHbIe HHPEKIIUOHHBIE KAHAUIO03bI).
Bce coemuHeHMs CHMXKAOT MHUTOXOHAPHAJNBHBIA moTeHUuan (Pur. 2), HEOOXOTUMBIA A
cuare3a AT® (ocHOBHas (PYHKLHS MHUTOXOHAPHI). DTO TOBOPHUT B MOJIB3Y 3AKIFOYECHUS, UTO
UHTUOMPOBAaHNE [bIXaHUS SIBJIIETCST OCHOBHBIM (usuosornueckuMm sdpdextom SACC. B
COOTBETCTBUH C BJIHMSIHHEM Ha BaKHbIA KieTouHblid myTh C18-TMA+, C18-DMS+ sddexTrBHO
yHHUTOXanu Z. tritici  (BosmeiictBue 12—-14 4, 10 mkr/mu) u oba Buma Candida (@ur. 3;
pe3yJibTaThl U3 SKCIEPUMEHTOB IO OKPAIIMBAHUIO B OTHOLICHWH JXHBBIX/MEPTBBIX KJIETOK),
npudem C18-DMS+ Obu1 Hanbonee TokcuunbiM B C. albicans (Bo3zeficteue 5 4, 100 Mkr/mn).
O6a C18-TMA+ u C18-DMS+ Obutu B 2—7 pas Oosee TokcHuHbIME [t Z tritici, uem C12-G+.

B pesynbrare 3TOr0 SKCHEpUMEHTA Ui MOCIEAYIOLIEr0 HCCIENOBAHUS HCIIOIB30BATIH
tonbko omnpeneneHHple C12 m oba C18 SACC, mockonbky Opumio sicho, uto C6 SACC nu
Hekotopble n3 C12 SACC He moagxomunu B KadecTBEe 3(PQPEKTHUBHBIX MPOTUBOIPUOKOBBIX

Ar'€HTOB.

Omnpenenenne Tokcnunoctu C18-TMA+ u C18-DMS+ B uenoBedeckux KJIETKaxX U
Daphnia magna

Huskass TOKCHYHOCTb [JIs1 JIIOAEH M OKPYKAIOIIEH CpeAbl SBISETCS BaKHBIM
tpeboBanueM s Gyurumunos. [losTomy uccnenosamu TokcndHocTb C12-TPP+, C18- TMA+ u
C18-DMS+ Ha ¢ubpobnacrax koxu uenoeka C109. MUTOXOHOPHUATBHYIO OPraHU3ALUI U
MUTOXOHAPHAJIBHBIA MEMOPaHHBIH MOTEHINAN OTCIIEKHUBAIHN TOCIEe HHKYOANU € Pa3TUYHbIMUA
KOHLIEHTPALMMU COEIUHEHUN. ODTH OKCIIEPUMEHTHl MO3BOJWUIM BbiABUTH, uro C12-TPP+
okasbiBaj HebobInow 3¢ dexT Ha opranuzanmio yenosedeckux mutoxouapuit (EC [C12-TPP+]:
5,62 WMKr/mit), HO BIHSUI Ha YeJOBEYECKOE MHTOXOHAPUATBPHOE JbIXaHWE B HHU3KOH
koHuentpauuu (EC50 C12-TPP+: 0,355 MKkr/mit) u, ClieqoBaTelbHO, €ro MOCYUTANN CIUIIKOM
TOKCHYHBIM B KadecTBe 3(P(EKTUBHOTO MPOTUBOTPHUOKOBOIO areHTra Uit OOJIbLIMHCTBA
MIPUMEHEHUHN.

B ornmuume ot storo, karuonsl ¢ Cl8-ankunbabiMu nensivu C18-TMA+ u C18-DMS+
UHIYLIUPOBAIN W3MEHEHHsT MUTOXOHApPHANbHOW Mopdonorun B rpmbax mpu 1,5-1,8 Mxr/mi,
TOTJa KaK YeJIOBEUYEeCKHe MHUTOXOHAPHH ObUIH B ~ 29 pa3 MeHee UyBCTBUTEIbHBIMH K OOOUM
SACC mno cpaBuenuto ¢ C12-G+ (xax mokazano B tabmuue 1 Ha @ur. 1). Kpome toro, oba
COEOMHEHNSI MHrHOMPOBAIM MUTOXOHAPHAIBHOE IbIXaHWE B Z. tritici MpH HAMHOTO MEHbLIEH
KOHIICHTPALIMY, YeM B UEJOBEYECKHUX KJIETKax, YTO ykasbiBaeT Ha B ~ 75 pa3 (C18-TMA+) u

~ 53 pa3 (C18-DMS+) Gonpmyro crenuduuHocth 0boux SACC B OTHOLIEHHH IPUOOB, YEM B



PCT/GB2020/050691 28 WO 2020/201698

OTHOIIEHUH JIroAer (kak moka3aHo B tabmuue | mHa ®ur. 1). AHajormyHoe WHTHOMpPOBAHHE
MUTOXOHAPHAJIBHOTO JbIXaHUs OblI0 0OHapykeHOo B yenoBeueckux naroreHax Candida albicans
u Candida glabrata (®uwr. 2).

Kpowme toro, uccnenoanu TokcudHocts C12-G+, C18-TMA+ u C18-DMS+ Ha BonsHbIX
omoxax Daphnia magna. D10 mpecHOBOAHOE pakooOpa3HOe SBIAETCS OOLIENPU3HAHHBIM
pEToOpTEpPHbIM OPraHU3MOM B HCCIeNoBaHUsIX TokcuuyHocTH. CHauama Daphnia magna
obpabarbiBain 1 wmir/mn C12-G+, C18-TMA+ u C18-DMS+ B Teuenue 30 MuHYT C
MOCJenyroiell BU3yann3aluel MUTOXOHAPHAIBHOrO TMOTeHIHana ¢ nomoubpio TMRM. Dta
oOpaboTka He BIMsJIa HAa MOABIKHOCTb pakooOpasHbXx. BopasHble OMOXH, KOTOPBIX
WHKYOUpOBaNM ¢ KOHTpOJbHBIM pactBoputenieM (6e3 SACC), neMOHCTPUPOBAIH KPACHYIO
(byopecLeHINIo, YTO MO3BOJISIET MPEAIIONOKNTh, YTO UX MUTOXOHAPUHU Oblan 370poBbl. C12-
G+-o0paboTaHHbIe OPraHU3Mbl YTPAYUBAIH OOJIBIIVIO YaCTh CHTHAJA, YTO YKA3bIBAET HA TO, UTO
naxxe Hu3Kue kojuuectBa C12-G+ ObICTPO HAUMHAKOT BJIUATH HA MUTOXOH/APHAIBHOE JBIXaHUE
Daphnia magna. B oriuuue ot 31oro, katroHbl ¢ C18-alKuIbHBIMU LEMSMU UMENN CJ1a0bIii
3¢ exT WK He BIUSUIN HA MUTOXOHIPHAIBHBIN TTOTEHLIHAI.

ITocne »sToro BomsHbIX OJoX oOpabaTeiBasu B TedeHHe 24 Y pa3IMYHBIMU
KoHLeHTpauusaMu Bcex Tpex SACC u OTCHAeKUBAN UX JBUTATEIbHYIO0 aKTUBHOCTh U «PEAKLUIO
nu3beraHusy» B KauecTBe MHAMKaTopa rudenu. B stux skcnepumenrax C12-G+ yHHUTOXAN BCe
Daphnia magna npu ~ 1 mkr/mn, Torna kak C18-TMA+ u C18-DMS+ npu Takoii KOHIIEHTpaIuu
okasbBaM HebombInoH 3pdexr. bonpmue xommyectBa obonx C18 SACC B KOHEUHOM HTOTE
yauuroxanu Daphnia magna, npudem C18-TMA+ Obut B 1,8 pasza 6onee TokcuunbiM, uem C18-
DMS+. Onnako o6a C18-ankuiapHbIX KaTHOHA OBLIH B ~ 5—8 pa3 MeHee TOKCHUHbIMY, ueM C12-
G+ (xak mokasaHo B Tabnmue 1 Ha @ur. 1).

IlonBonsa uTOrH, 3KCHEPUMEHTHI MO TOKCHMYHOCTU nokaszanu, 4yto CI8-TMA+ u CI18-
DMS+ neMOHCTPHPYIOT HH3KYH0 TOKCHYHOCTb [UISI KYJIBTYP YEJOBEUYECKHUX KJIETOK M

IPECHOBOJHOTO 300TUIAHKTOHA, B 0cobeHHoCTH 1o cpaBHeHmio ¢ C12-G+ u C12-TPP+.

Onpenenenue, uHrnOupyroT jgu C18 SACC uenb MHUTOXOHIPHANBHOTO JbIXaHHS
HECKOJIbKUMU MyTSIMU

PesynpTaThl ONUCAHHBIX BbILIE 3KCHEPUMEHTOB MpojaeMoHcTpupoBany, uro C12-G+,
CI18-TMA+ u CI18-DMS+ nenonsspu3yrOT BHYTPEHHIOK MHTOXOHAPHAIBHYI0O MeMOpaHy B
NATOr€HHBIX JJIs1 PACTEHUH W 4YeJoBeka rpubax. B KieTkax MIIEKONMUTAOIIUX JUNO(UIBHBIN
katnoH C12-TPP+ oGecneunBaer takoil s¢ddexr, neicTBys kak mpotoHOGop. Mbl pemuin
uccienosathb, umMeroT i C12-G+, C18-TMA+ u C18-DMS+ aHaNnOru4YHBIA MEXaHU3M JIEUCTBUS

B Z. tritici. IlpoToHOQOpPEI MOBBIIAT OO0pa30BaHHE MHUTOXOHIPHAIBHBIX AKTUBHBIX (hopm
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kuciopona (mROS), koTopble MOKHO OOHAPYKUTb B JKUBBIX KJIETKAaX, HWCIONB3Ys
¢bnyopecueHTHBIH  KpacuTenb auruapoponamuH-123  (DHR-123).  Knerkm Z.  tritici
obOpabarbiBaiu B TeyeHne 30  MHHYT  NpOTOHOGOPOM  KapOOHWILHMAHUA M-
XJOPPEHMITHAPA3OHOM (CCCP), KOTOPBIi MOATBEP AN MOBBIIICHUE YpOBHEM
MUTOXOH/IPHAJIBHBIX aKTHBHBIX (GopMm kuciopona (manee — «mROSy», anrm. «mitochondrial
reactive oxygen species»). [Totom m3mepsum yposau mROS B knetkax, oopadorannsix C12-G+
u C18-TMA+. B ormuuue ot CCCP, oba coenuHeHus CHwxanu KoHueHTpammu mROS, yto
MO3BOJISIET TPENINOJIOXKUTh, YTO OHU AeHCTBYIOT OTiM4HbIM OT CCCP obOpazom (®ur. 4,
Zymoseptoria tritici). Takum o0Opa3oM, aKTUBHOCTb MPOTOHO(OpPa MOKET OBITh YHUKAJIBHOU B
C12-TPP+.

C12-G+ u C18-TMA+ cymectBenHo cHmkann mROS B knerkax Z. tritici (Dur. 4).
Amnanornunoe cHmwxkeHne mROS Obuto obHapykeno miusi obpadoranHbix C18-TMA+ kieTok
naToreHHoro 1 yenoseka rpuda C. glabrata (@ur. 4). OcHoBHBIM caliToM oOpasoBanuss mROS
B MUTOXOHAPHUSIX SIBJIAECTCS AbIXaTEJIbHbI KOMIUIEKC I, U B MeHbLIEH Mepe — IbIXaTeJIbHBII
xkomrutekc 11, Mcnone3oBanu cnenuduyecknii ”HrUOUTOP KOMILIEKCa | POTHHOH M aHTUMULIH
A, uro0bl OnokupoBaTh akTUBHOCTH komiiekca I w III, coorBercTBeHHO. biokupoBanue
komrutekca I cHmkano yposarn mROS u Obuto B 3—4 pasa 6onee s¢dexruBubiM, yem C12-G+ u
C18-TMA+. Takum obpaszom, oba SACC uHrubupyroT KOMIUIEKC I, HO He Tak CHJBHO, Kak
poTeHoH. MTHruburop aHTUMHLMH A OJIOKUPYET CBSI3bIBAHHE BOCCTAHOBJIEHHOTO KodepmeHTa Q
Ha komruiekce 111 u rakum obpasom cHkaer mROS B knerkax muexonuraromux. Habmonanocs
nosbimeHne MROS B oOpaboTaHHbIX aHTUMHLUMHOM A kietkax Z. tritici. OHO OblIO
cymectBeHHO cHKeHO B npucyrcteuu C12-G+ u C18-TMA+. Takum obpasom, B Z. tritici o0a
SACC cHmXanm AOCTaBKY 3JIEKTPOHOB MOCPEACTBOM KodepMmeHTa Q. DTO CBHIETENBCTBYET B
noJsb3y npeanoosxeHus, uto SACC MOryT BAUSTH Ha paHHHE 3Tallbl EPEHOCA BJIEKTPOHOB BO

BHYTPEHHEH MUTOXOHIPUAIBHON MeMOpaHe.

Omnpenenenne, nanyuupyer jau C18-DMS+ Bripadorky mROS u 3anporpaMMHpOBaHHYO
rudesb KIeTOK rpudoB

Takxe onpenensimu BoipadoTky mMROS B oOpaborannbix C18-DMS+ kietkax B
NATOT€HHBIX U pacTeHuil rpudax Z. triciti, U. maydis u M. oryzae, u 4eJI0OBEYECKHX NMaTOreHax
C. albicans u C. glabrata. Heoxunanao C18-DMS+ nefictBoBanu otnndHbiM oOpazom ot C12-

G+ u CI8-TMA+;

2

MOCKOJIbKY ypoBHH MROS ObuTH B 3HAYUTENBHON CTENEHH WHAYIIMPOBAHBI
STUM COETMHEHHUE BO BCEX UCCIIEyeMbIX Tpubdax, Kak nmokasano Ha @ur. 4. Xots B Z. tritici 5TOT
s¢pdext umutuposan 3¢gdexr CCCP, 24-qacosas nakyOanusi ¢ CCCP cumxana mROS, Torna

kak 24-dacoBas oOpadorka C18- DMS+ mHIynmupoBaia AOMOJHUTENbHYIO BbIpadoTKy mROS.
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Korpa knerku Z. tritici nHKyOupoBanu ¢ uHruouTopom komruiekca I porenonom, C18-DMS+ He
nosbimai ypoBHu mROS. Takum o6pasom, BepostHO, uto C18-DMS+ urnynupyer BeipaboTKy
mROS B npixarenbHoM komruiekce 1. ITocne 3Toro mucciaenoBanu BaXXKHOCTb JJIMHBI alKMIIBHOM
uernn i criocobroctn C18-DMS+ unnnmmposats oOpazoBanne mROS. B ¢Bsi3u ¢ 3TUM Takxke
CHUHTE3MPOBANN KaTHOH auMmerwicyiabporus ¢ Clo-amkunpaoil nensto (C16-DMS+). 3Oto
coenunenue u C12-DMS+ (cMoTpuTe BBIIE) HCCIENOBAIM B OTHOIIEHHH WX CIIOCOOHOCTH
uHayuuposatb BbIpaboTky mROS B Z. tritici. 30 mMunyT mHKyOammm ¢ obommmu SACC He
nosbimain ypoBHH mMROS, Hu npu 5 mkr/mu, HU npu 20 Mxr/mi. Takum oOpa3om okazanocs,
YTO U TOTO, YTOOBI coenuHeHus ankwi-DMS+ mormu unayuuposate mROS, HeoOxommma
6onee uem C16-anKupHas LETb.

VYBenuuuBaromeecs: KOJIUNIeCTBO JAHHBIX MMO3BOJIET MPEANOIOXKUTb, YTO TPHUOBI MOTYT
MOJIBEPraThCsl 3aMpOTPAMMHUPOBAHHON rHOENH KIeTOK, U cumraercs, uto mROS umHaymmpyroT
3TOT NyTh. TakuM 00pa3oM, UCCIeNOBAIN 3aIPOTrPAMMHUPOBAHHYIO THOENb KJIETOK B KIeTKax Z.
tritici, oopaboranneix C12-G+, C18-TMA+ u C18-DMS+. HMcnonp3oBanu ¢iryopecLeHTHBIH
mapkep aktuBHOCTH kacmasbl CaspACE™ FITC-VAD-FMK, xotopeiii MO3BOJISI€T BBIABIATH
aTroNTOTHYECKYI0 rubenb B rpudax. [IpoBoain COBMECTHOE OKPAIIMBAHNE POMTUANN HOAUIOM,
peropTepoM  LEJOCTHOCTH  IJIa3MaTHYeCKOW  MeMmOpaHbl, YTOOBI  OTJIMYUTH  paHHUE
aTrIONITOTHYECKHE KIETKUA OT MEPTBBIX MOCTANIONTOTHYECKHX KieToK. Uepes 24 u obpaboTtku C18-
DMS+ Obuto 0OHapy:K€HO 3HAYUTEIBHOE IOBBIIICHHE KOJUYECTBA PAHHHUX AMONTOTHYECKHX
kiIeTok (mosoxkutenbHblX B oTHomeHnn CaspACE™ FITC-VAD-FMK, HO oTpuLaTeNbHBIX B
OTHOILIEHUH Nponuani Hoauna, nokasano Ha Pur. 5). Ilocne unkydauuu ¢ C12-G+ nnmm C18-
TMA+ Obuto OOHApPYKEHO JIMIIb HECKOJBKO AMONTOTHYECKHUX KIJIETOK. ITOT pe3yJbTar
NONATBEPAIIIM,  HUCIOJNB3Ysl  OKPALIMBAHME  aHHEKCUHOM-V-(JIyopecuenHoM  OTKPBITOrO
docharuaunceprra B mIa3MaTHUECKOW MeMOpaHe paHHHX amoNTOTHYECKHX KieTok. CHOBa,
CBsI3aHHAsi ¢ MeMOpaHOH (IIyopecLeHIHs B AMTONTOTHYECKUX KJIETKaxX Obljla OOHAPYKEHA TOJIBKO
B oOpabortanneix C18-DMS+ kierkax, kak mnokazano Ha ®ur. 5. Takum oOpaszom,
uHnyuuposanHas C18-DMS+  Beipaborka mROS  mpuBoguT K akTHUBALMHM — INYTH
3amporpaMMHUpPOBAHHON THUOETN KJIETOK B Z. tritici, W O4YeHb BEPOSITHO TAaKXKE B IPYTUX

PaCTUTCIIBHBIX U YCJIOBCUCCKUX MATOTCHAX.

Onpenenenne 3amutel C18-DMS+ u CI18-TMA+ pacreHuil mnpoTuUB HHQPEKIHH
CeNTOPUO3HOMN ISITHUCTOCTH IMIIEHULBI H MPHUKYJISAPHO3a PHCA.

Kakx Opio ompeneneno Bbime, C12-G+, C18-TMA+ u C18-DMS+ nenossipusyroT
MUTOXOH/APHAIBHYI0 MeMOpaHy u MHruOupyroT cuHTe3 AT®, TeM caMbIM OTCEKasl ITOCTABKH

sHeprum» B narorene. Kpome toro, C18- DMS+ unayuupyer Bbipabotky mROS, 4Tto nmpuBoauT
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K OKHCIUTEIbHOMY TOBPEXACHUI0O MUTOXOHIAPUN M HHULMHPYET 3amporpaMMHPOBAHHYIO
rulenp KJIeTOK. lMccnenoBanyu TMOBBIIIEHHYIO 3alIUTy 3TOrO MHOXECTBEHHOTO MEXaHHU3Ma
JEWCTBUSL TPOTUB PACTUTENBHBIX TIATOTEHOB B aHaNM3aX HHOEKIMH JUCThEB. PacTeHus
NIICHUIBI, YbU JIUCThSI ObUIM TpeaBapuTenbHO oOpabotanel BceMu SACC, MHOKYIHpPOBAJH
nyreM pacmbuteHusi Z. tritici IPO323. Kpome toro, uccnenosanu crnocobnocts C12-G+, C18-
TMA+ u C18-DMS+ 3amumars JUCThs prica MPOTHB Ipuda MUPUKYISIpHo3a pruca Magnaporthe
oryzae. beuio oOHapykeHo, 4TO Bce wuccienoBaHHbie SACC momaBisii TpopacTaHue W
npekpaman odpa3oBaHUe anmpeccopusi cropoduroB M. oryzae — Ba)KHBIX 3TANOB Pa3BUTHS
IUTSL TOCTIeNyoImero HHGUIUpoBaHus prca. B TeueHne 3 4 Ha CTEKJISIHHBIX Claliax KOHHIUH,
00paboTaHHBIE KOHTPOJIBHBIM PACTBOPHUTENIEM, MPOpacTaid M OOPa30BBIBAIN ANIMPECCOPUH.
HeiicteutensHo, SACC wmHrnOuposanu stor mpouecc, npudeM C18-TMA+ Obim1 HEMHOTO
sdpdexruBnee, yem C18-DMS+. D10 COMpOBOKAATOCH MUTOXOHAPHAIBHON (hparMeHTalleH,
U3MEHEHMSIMU B OPTaHU3aLlMH BHYTPEHHEH MeMOpaHbl U Aenojsipu3aueil MUTOXOHApui. Takxe
onpenensiu ypoearn mROS B npucyrcteun Becex SACC u oOHapyskwu, uto Toiapko C18-DMS+
uHAyIupoBan BeipadoTky mROS. DT pe3ynbTaThl NOATBEPKIAIOT HaOMOneHus B Z. tritici u
MO3BOJISIFOT NIPeAnoiokutb, 4to C18-DMS+ MokeT uMeTh MOBBIEHHBIM MOTEHIHAN B
OTHOLIEHUHU 3aIIUThI IPOTUB MUPHUKYJSIpHO3a puca. B kauecTBe NOMOJHUTENBbHON MOATOTOBKHU K
SKCMEPUMEHTaM MO UH(PHUIIMPOBAHUIO PACTEHHH, UCCIETOBAIH, SBIISTFOTCS JIU JIUCThS MIIEHULIBI 1
pucy uysctBurenpHbiMU K C12-G+, CI8-TMA+ wm C18-DMS+. lLlenbie pacreHus
OTIPBICKMBAJIM 10 COCTOSIHUSI «CTEKaHUs C JIMCTbEB» BONOH, coaepskamiel HeOobLINe
KOJINYECTBA PACTBOPUTENST MeTaHojia (= oTpuuareibHblii KOHTposb), 10% Tsur 20 (=
NOJIOKUTENbHBI  KOHTpodb) u 1000 wmkr/mn C12-G+, C18-TMA+ u CI18-DMS+ B
pacTBopuTENe/BOIE, COOTBETCTBEHHO. HecMOTpsl Ha 3TH BBICOKHME KOHLIEHTPALMM, HU OAWH M3
SACC He MHIyUupOBaJ XJIOPO3 WM HEKPO3 B JIMCTHSIX MIIEHULIBI WJIM pUcCa Yepe3 7 IHeH. ITo
nemoHcTpupyer, uyro Hu C12-G+, wu CI18-TMA+ wumu CI8-DMS+ He sABIsIIOTCS
(PUTOTOKCHYHBIMHU.

Ilocne sToro mnpoBOAWIM KOJMYECTBEHHBIM aHalW3 JUCTbEB MUIEHUIBI U pHCA.
Pasnuunblie koHueHTpamu Bcex 3 SACC pacnbuiaiy Ha MIIEHULY U PUC U OCTaBJISIM PACTEHUS
Ha 24 4 nepen HaHeceHuem Z. tritici (mmramm IPO323) m M. oryzae (mrtamm Guyll), u
KOJINYECTBEHHO OLIEHUBAJIM TIOSIBJICHHE CBSI3aHHBIX C 3a00JieBaHHEM MOpaskeHU/cuMnToMoB. B
KOHTPOJIbHBIX SKCIIEPUMEHTaxX Z. tritici 00pa30BBIBAJI TEMHBIE MITHA HA XJOPOTHYECKUX JTHCThSIX
yepe3 21 neHb, 4TO MpeACTaBiseT MEJNAHW3UPOBAHHYIO MHUKHUAY, CUMITOMATUYECKYIO AJIs
CEeNTOPUO3HON MATHUCTOCTH mmeHunbl. Muadekmus M. oryzae mpuBoauiia K 0OOpa3sOBaHUIO
KOPUYHEBBIX CBSI3aHHBIX C 3a00jieBaHHEM NOpaXeHWi udepe3 4 nHs uHKyOaumu. PasButne

CHMIITOMOB WHTHOHPOBAJIOCh, KOTAA JUCThA 00enx KyJabTyp Obutn oOpadortansl C12-G+, C18-
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TMA+ wmmu C18-DMS+. Dror 3ammurtHbeI 3¢¢ekT 3aBucen OT KOHUeHTpauuu. Jlaxe mpu
BBICOKMX KOHIEeHTpauusx C12-G+ mosHOCThI0 He onasisi1 nHpekuro Z. tritici wiu M. oryzae,
a CI8-TMA+ mOJAHOCTREO HE 3alIHUINal OT CENTOPUO3HOW TSITHUCTOCTH TMINEHULBI U
MUPUKYJSIPUO3a pUca, Kak nokasaHo Ha Pur. 6. B ornuuue ot storo, C18-DMS+ npaktuuecku
YCTPaHsJI pPa3BUTHE CUMNTOMOB Ipu 75 u 100 MKI/Mi y MIIEHULBI U pUcCa U, CIEAOBATENBHO,
SIBJIIETCSI UCKJIFOUUTENBHO TIOJIE3HBIM B Ka4deCTBE MPOTHUBOIPUOKOBOrO areHTa AJISl 3alUTh
KyJbTyp. JleHCTBUTENBHO, NpPSMOE CPaBHEHHs IIOSBJICHUS CHUMITOMOB 3a00JI€BaHUS IIPH
BBICOKMX KOHLEHTpauMsAX BbIABUIO, 4To C18-DMS+ 3HaunTeNnbHO NMydine 3amumaet ot Z. tritici

u M. oryzae (kak noka3aHo B Ta0nuie 1 Ha @ur. 1 u Tabnmune 2 Ha Dur. 6).

Habmrogaemoe moBbieHne 3aumutsl pacteHuil co ctopoHbel C18-DMS+ moxer ObITh
00yCcIIOBJIEHO MHOKeCTBeHHBIM M/ B rpubHoM matoreHe. OqHako BO3MOKHO, 4to C18-DMS+
TAKXKE WHIYLHUPYET BPOXKIEHHYIO 3alINTy B PACTEHHSIX, TEM CaMbIM TOTOBS pAacTeHHE K
NOTEHINAbHOHN aTake MaToreHoB. Takoe MPUMHPOBAaHNE MPUBOAUT K OKUCIUTENILHOMY B3PBIBY,
BKJIFOYAsl BBIPAOOTKY TMEPOKCHIA BOAOPOAA, KOTOPBIH 3aINMINAET PACTEHHs OT BHEAPEHHUS
naroreHoB. Tpu SACC uccnenoBanu, 4ToObl ONPEAETNTb, HHAYLHUPYIOT JIM OHU TaKOW PaHHUM
3aIUTHBIN OTBET pacTeHus, myreM oopaboTku aucteeB puca 150 mxr/mn C12-G+, C18-TMA+ u
C18-DMS+ ¢ mocnenyromuM okpamuBanueM auamuHoOeH3uauHoMm (DAB). OtoT kpacutenb
BCTymaer B peakuuro ¢ JokaiabHbIM H,0,, uTo mpuBOAMT K 0Opa3OBaHUIO KPacHOBATO-
KOPUYHEBOTO OCagKa, KOTOPBIM YKa3bIBAET HA 3aLIUTHYI0 pPEAKIHI0 pacTeHus. JIUCThs,
o0paboTaHHBIE PACTBOPUTENEM, MPAKTHUECKH HE NeMOHCTpupoBanu ocaaka DAB, torma kak
obpabotka 15 MM camuIUIOBOH KHCJIOTOH NPUBOAMIA K KOPHUYHEBOMY OKPAIIWBAHUIO.
Ob6padorka C12-G+ u C18-TMA+ uHnyuupyer HeOOJIbIIYIO0 BBIPAOOTKY Mepokcuaa yepes O d,
HO Oonee cunpHyr0 peakunto DAB naOmonanm, korma nuctbs onpeickusainn C18-DMS+ (kak
nokazaHo Ha @wur. 7 u B Tabmuue 1 Ha @ur. 1). ITo nmo3BossAeT npeanonaoxurb, uro C18-DMS+
NPUMHPYET PAaCTeHHE B OTHOIIEHHM aTAKU MAaTOTEHOB, YTO MOBBIIAET 3AIIUTHYK aKTHBHOCTb

storo SACC.

[IpMeHeHus u mpeuMyIiecTBa H300peTeHus

Mpsl Hy)XKAaeTcsi B HOBBIX (DYHTMUMAAX IJIsl 3AIMUTHI HALINX KAJOPHHHBIX KYJIbTYP OT
rpuOKOBBIX 3a00JIeBaHUI 1, TaKUM 00pa3oM, obecredeHns: 0€30MaCHOCTH MHLIEBBIX MPOAYKTOB
U 3aI0UTHI 3I0POBbsI YEJNOBEKA/)KMBOTHBIX M SKOCUCTeMbl. ClienoBaTeNbHO, 3aadyel SBISIETCS
pa3paboTka MPOTHUBOIPUOKOBBIX Ar€HTOB, B KOTOPBHIX OOBENWHEHBI HU3KAs TOKCHYHOCTDH IS
YeJOBeKa C HU3KMM BIUSHHEM Ha OKpY)Karollyr cpeay. Kpome Toro, Takme XUMHUYECKHE

BEIICCTBA JOJIKHBI OBITD FI/I6KI/IMI/I, TO €CTb UMCTh MCXaHU3MBbI I[efICTBPIﬂ B HECKOJIbKHX CaﬁTaX,
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KOTOpBIE HEJb3sl JIETKO MPEO0JIETh MyTEM Pa3BUTUsl PE3UCTEHTHOCTU. MUTOXOHAPUU SBJSAIOTCS
3HAYUMBIMH ~MHILICHSAMH Uil pa3paboTKu  (YHTHULUAOB, TOCKOJIBKY STH  OpTaHeNJIbl
obecieunBaroT KieTouHbIH AT®, HO Takke KOHTPOJMPYIOT TOMEOCTa3 JIUMHIOB H
3amporpaMMHUpPOBaHHYI0 rudenb kierok rpudos. CuHTesupoBamm HoByro rpymmy SACC c
JUTMHOM aJIKMIJIBHOM 1enu GoJiee 16 1 MCIIONIb30BaIM B KAUECTBE MPOTHBOIPHOKOBBIX areHTOB. B
gactHocty, nBa SACC, C18-TMA+ u C18-DMS+, obbenusstoT B cebe MpOTHBOTPUOKOBYIO
AKTUBHOCTb C OTHOCHUTEJIbHO HHM3KOM TOKCHYHOCTBIO Uil Jiroped, Daphnia magna u pacTeHuil.
C18-DMS+, B 4acTHOCTH, IE€MOHCTPUPYET HHU3KYID TOKCHYHOCTb M OOpeTcs ¢ IpUOKOBBIMH
NaTOreHaMU  HECKOJIBKMMU  TYTSMH, a HWMeHHO: (1) UHrUOHpYs  OKUCIIHTENIbHOE
docdopunmposanme, (i) uHAYLIUPYS oBpekaaromre mROS, (iil) MHUOUUPYST anONTO3 TPUOOB

u (1v) IpUMHUPYsI 3AIIUTY PACTCHHUS.

KatuoHsl ¢ 01HOHN aNKUIBHO LIETIBbIO HallEeJIeHbl Ha PACTUTENIbHbIE MUTOXOHAPUU

JlumodunbHble KAaTHOHBI JAaBHO W3BECTHBI Ojaromapst CBOeH aHTHOAKTEpHAIbHON
TOKCUYHOCTH M HENABHO TOJIYYMJIM NMPU3HAHHE B KaYeCTBE NMPOTHBOTPHOKOBBIX COEAMHEHHUH B
MEIUIUHCKUX TpuMeHeHHsax. K OwommmHeiM katroHam otHocatcst SACC, B KOTOpPBIX
oObenMHEeHbl KAaTHOHHAs TOJIOBHAsl TPYyNNa W JJIWHHAS N-aJIKWJIbHAs Lenb. JTa NpocTas
ampunaTuyeckas OpraHM3alus TNO3BOJsieT mpeanojoxutb, uyto SACC BcTpamBarlOTCsS B
MeMOpaHbl. J[eliCTBUTEIPHO, MHOTOYUCIICHHBIE UCCIIeOBaHUs MokasbBaroT, 4to SACC, Takue
kak CTAB (uermnrpumermnammonusi Opomun) win C12-G+ (momenmnryaHMOUHHNA, TaKxkKe
U3BECTHBIN KaK JOJUH), U3MEHSIOT MPOHULIAEMOCTh WIN (YHKIHIO MJIa3MaTHYECKOH MeMOpaHBbI.
ITepen Tem, kak SACC nDOCTMrHYT IUTa3MaTHYECKON MeMOpaHbBI, OHH JOJDKHBI Tepeceyb
KJIETOYHYIO CTEeHKY rpuda. Bo BpeMs 3TOro mpoxokIeHHs OHU MOTYT MEHATb MOBEPXHOCTHBIH
3apsA CTeHKH rpuba, 4To OBUIO ONMHCAHO KakK MEepBUYHBbIA 3(QeKT, nexamuii B OCHOBE
TOKCUYHOCTH 3THUX COenuHeHMH Uit rpuboB. Takum oOpasom, cuuTaercs, 4YTO
NPOTHBOIPUOKOBBIE JTMITUAHBIE KaTHOHBL, BKItoyass SACC, nelicTBYIOT Ha TOBEPXHOCTH CTEHKU

FpI/I6a, 4qTO 0T06pa>1<eHo B Ha3BAHHUU «KKATUOHHBIC MOBEPXHOCTHO-AKTUBHBIC BEILLICCTBAY .

OnHako MHOTOYHCIIEHHbIE PE3YJIbTATHI IPOTUBOPEUAT 3TOMY MPEANOIOKUTETbHOMY M/]
B rpubax. IlepBbie cooOmeHuss Mo MexaHU3My NEHCTBHs IOAWHA MOKA3aJld, YTO B BBICOKHX
KOHIIEHTPALUAX 3TOT (YHTHIHI NepMeaduin3upyeT IUIa3MaTHYeCKyI0 MeMOpaHy, HO KJIETKU
rpuboB ObLIH YK€ MEPTBBIMU. B npyrux cooOmmeHusx ObLIO BBICKA3aHO MPEANOJIOKEHHE, UTO
JOOIUH UHTHOUpyeT MeTaboaudeckue pepMeHThI, MO3BOJIsIS MPEATOIOKUTh, YTO JTUNO(IITbHBIHI
KaTHOH TepeceKaeT IJIa3MaTHYeCKyl0 MeMOpaHy U OKa3bIBA€T CBONW OCHOBHON TOKCHYHBIHM IS

rpuba >¢dext BHyTpH KieTku rpuda. Ilocne Toro, kak OHM OKa3bIBAIOTCS 32 IUIA3MATHUECKOM
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MeMOpaHoH, nojoxuTeabHo 3apspkeHHble SACC BEpOSTHO HAKAIUIMBAKOTCS B OTPHLIATENIBHO
3apSOKEHHOM  MUTOXOHAPHAJIBHOM MATpPUKCE, TIZl€é OHH BCTPAMBAIOTCS BO BHYTPEHHIOKO
MUTOXOH/PHAIBHYI0 MeMOpaHy. Pe3ynbrarhl, mogpoOHO ONHCAaHHBIE B JAHHOM JIOKYMEHTE,
CBHUJIETEJIbCTBYIOT B IOJIb3Y 3TOM KOHLENIHU. XOTs BbicOKUe KOHUeHTpauuu C12-G+ BiaustoT
Ha TasMatuueckyro memOpany rpuda (EC50 ~ 20-50 mMkr/mn B Z. tritici), Bce UCCIEJOBAaHHbBIS
SACC wuHAynMpOBald MHUTOXOHAPHAIBHYIO (parMeHTALMI0 W M3MEHSJIM BHUJ BHYTpPEHHEH
MUTOXOHApHanbHOH MeMOpanbsl (ECS50 <7 wmkr/mn B Z. tritici). Kpome Toro, Bce 7
uccienoBaHHbIX JMHHOLIETouedHbIXx SACC neMoHCTprpoBau 0ojiee CUIIbHOE HHIHOUPOBAaHUE
MuToxoHApuanibHOoro nbixanusi (EC50<2 wmkr/mn B Z. tritici). DT pe3ynbTarthl ObLH
noareepsknensl B U. maydis u M. oryzae ¢ wucnojr3oBaHueM BbiOpaHHBIX SACC. Takum
obpazom, cumraercs, uto SACC HaueneHbl HA MHUTOXOHAPUU U BIIUSIOT HA OKUCIUTENBHOE

dochopunpoanue B rpudax.

MHoxecTBeHHbIe  3(QQEKTBl  KaTHOHOB €  OOHOH  aNKWIbHOM  LENbI0  HA
MHUTOXOHJIPHAJILHOE JIbIXaHUE

IlepeHOC 31€KTPOHOB Yepe3 KOMIUIEKCHI LIENMH MUTOXOHAPUAIBHOTO AbIXaHUs 3aKauuBaeT
IIPOTOHBI BO BHYTPEHHEE MUTOXOHJPHUAIBHOE MPOCTPAHCTBO, OCTABJIA MATPUKC OTPULIATEIBHO
3apsKEHHBIM. DTO MPOCTPAHCTBEHHOE pas/iefieHHe 3apsiia CO3/1aeT MPOTOHHO-ABIDKYIIYIO CUITY,
koTopas ucnons3yercs s cuHte3a AT®. SACC nenonsipus3yrOT BHYTPEHHIOI MEMOpaHy H,
TakuM 00paszoM, mnpekpamaT BbIpabOoTKy AT®, uro 3¢(eKTHBHO «OTCEKaeT» MOCTABKU
SHEpruM KJIeTKu Tpuda. B mpenpiaymed paboTe C BBIOENIEHHBIMA MUTOXOHIPHSIMH OBLIO
nokasaso, uyto C12-TPP+ nenonsipusyeT MUTOXOHAPUY IIyTEM B3aUMOJEHCTBUS C OTPULIATEIEHO
3apSUKEHHBIMH OCTaTKaAMU JKUPHBIX KHCIOT, W 3TO TPUBOAUT K CJaOOMy pacUeruIsioIieMy
sdpdexty. Takum obpazom, uccienoanHsie SACC MoOryT ciocoOCTBOBaTh HEKOHTPOIHPYEMOMY
NePEeHOCY MPOTOHOB B MUTOXOHIpHAIbHBIN MaTpukc. OnHAKO oTciekuBaHue BeipaboTkn mROS
B Z. tritici mo3Bosmiio BeisiBUTH, 4T0 SACC nelicTByr0T oTiimyHbiM OT npotoHodopa CCCP
obpazom. Kpome Toro, mis pacuemsiromnedi  aktuBHoctu  C12TPP+  HeoOxoawmbl
JIeIOKaIN30BaHHble KaTHOHHBbIE 3apsabl, Torna kak SACC HecyT JOKalHM30BaHHbIE 3apsifibl.
Takum obpasom, CI12-TPP+ wmoxker uMeTh YyHUKalbHbIH 3¢¢exkT Ha TpubHYIO Lenb
MUTOXOH/APHAIBHOTO JIBIXaHUS, YTO MOKET OOBSICHUTD €r0 BBICOKYIO TOKCHYHOCTh. OIHAKO 3TH
pe3yJbTaThl HE MOTYT UCKITFOUHTH cliabbiii pacueryisironuii agdexr uccnenopannbix SACC.

He orpannunBasice Kakon-1n00 TEOpUEH CUUTAETCs, YTO JUNO(UIbHBIE KATHOHBI MOTYT
WHTHOUPOBATD JbIXaTeNbHbIN KoMIuteke | w/mnn komruieke 111 B BbIeIeHHBIX MUTOXOHAPUSX. B
rpubax  komruiekc | nmomomHeH  rpuOHBIMH  CHeUM(PUYECKMMU  albTePHATHBHBIMHU

neruaporeHasamu. O6e BOCCTaHABIMBAIOT KOQepMeHT Q, KOTOPBIH IOCTABISIET 3JIEKTPOHBI K
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komruiekcy III. B kauectBe moOouyHOro mnponykra kak komruieke I, tak u xommiekc III
BbIpabateiBatoT Huskue ypoBHum mROS. C12-G+ u CI18-TMA+ cHmwkaroT 0a3oBble ypOBHH
mROS B Z. tritici 1 Takke CHUXKAIOT HHAYLHPOBAHHOE aHTUMHIIMHOM-A oOpazoBanue mROS B
komrutekce III. Takum obpaszom, SACC moryTt okasblBaTh BIMSHUE Ha PAHHHX 3Tanax B IEMU
nepeHoca 3JMeKTpoHOB. OHUM U3 BO3MOXKHBIX MyTEH SBJSIETCS TO, YTO BCTPOEHHBIE B MEMOpPaHy
SACC u3MeHSIIOT MOBEPXHOCTHBIN 3apsi 3THX MEMOPAaHOCBSI3aHHBIX (PEPMEHTOB, TEM CaMbIM
npenaTcTBysi ux akTuBHOCTH. Kpome toro, SACC MOryT U3MEHSITh TEKy4eCTh MEMOPAHbI U TEM
CaMbIM TPEMATCTBOBATh COOpKe U (PyHKIMU KOMIUIEKca [, MOCKOJIBKY sl 3TOro HeoOXOoamma
ero nugy3us yepe3 BHYTPEHHIOI MeMOpaHy, U ObLIO MOKAa3aHO, YTO 3TO 3aBUCUT OT JIMITUIHOM
KOMIIO3ULIMK  BHYTpeHHeH MemOpaHel. Kpome Toro, mumoduibHblE KAaTHOHBI MOTYT
HETIOCPEICTBEHHO CBSI3bIBATBCS C O€JKaMHM JbIXaTEJIbHBIX KOMIUIEKCOB. JleHCTBHUTENBHO,
cneuupuyeckuii  wHruOuTop  Komruiekca I 2-meumn-4-xmnHazonmmHmiamMuH - (DQA)
HENOCPEACTBEHHO CBSI3bIBAETCA C OYHINEHHBIM KoMIUlekcoM | M mo mnporHosam sBisercs
TunopUIbHBIM KaTHOHOM Tipu (usuonorndeckom pH. Takum oOpa3om, BIUsSHHE HAa paHHHUX
JTamax ABIXaTENIbHON Lenu MyTeM WHIHMOMPOBAaHUS TPUOHBIX abTEPHATUBHBIX AECTHAPOreHas3
NADH w/mnu cremuduueckux TrpuOHbIX OenkoB B KoMIulekce | mosker oOycrnaBimBaTth

cnerupuaHOCcTh SACC B OTHOILIIEHUU KJIETOK FPHOOB.

C18-DMS+ u CI18-TMA+ Ooprorcs ¢ TpHOKOBBIMH MAaTOr€HAMH IOCPEACTBOM
HECKOJIbKUX MEXaHHU3MOB JIEHCTBHUS.

Kak nokaszano Ha ¢urypax, naubosnee spdexkruapiM SACC mpotus Z. tritici siBisieTcst
C18-DMS+. DT0 coennHeHne sBIsieTcs: 0ojiee TOKCUYHBIM JUIs TPHOOB M MHTHOUPYET JbIXaHHE
6onee spdexrurHo, uem C12-G+ (kak nmokazaHo B Tadauue 2 Ha Pur. 8), U3BeCTHBINA PYHTHLIN,
UCTIOJB3YeMbIH il OOppOBI € MaToreHaMu (PYKTOBBIX NEPEBBEB. UTO Ba)KHO, MOBBIIICHHAS
npotusorpudkosas 3gdexrusrocTs C18-DMS+ conpoBosknanace 60j1ee HU3KOH TOKCHYHOCTBIO
s genoBedeckux kietok W Daphnia magna. Xots C18-DMS+ 6bin MeHee 3QQeKTHBHBIM B
UHTUOMPOBAHNN OKHCIHUTEIBHOTO (POCHOPUINPOBAHHS, Y€M KAaTHOH YETBEPTHYHOTO aMMOHHMS
C18- TMA+ (kak moka3ano B Tabnuie 1 Ha @ur. 1), oH 3((HeKTUBHO 3alTUINAT MIISHUL H PUC
NPOTHB TPUOKOBBIX MATOT€HOB 3Ha4YWTENbHO Jyumre, deM npyrue C12-G+ u C12-TPP+
BeposiTHO, 4TO 3TH yIy4IIEHHBIE 3aLIUTHBIE XaPAKTEPUCTUKN CBA3aHBI C HECKOJBKUMH MyTSIMH,
nocpenctBoM koTopeix C18-DMS+ u CI18-TMA+ «atakyroT» TpHOKOBBbIH mnatored. B
gactHocTH, C18-DMS+ nemMoHCTpUpOBaja MOAABICHHE M YHHUYTOXXEHHE IPUOOB MOCPENCTBOM
HECKOJIbKUX JneicTBui, a uMmeHHO: (1) kak m npyrue SACC, 3TO coeanHEHUE HHTHOHpYET
okucnuTenpHoe ¢ochopunrpoBanre, numas TakuM obOpasom kietky rpuda AT®; (il) oHO

uHayuupyer BeIpaboTky mROS, Hambonee BeposATHO C mNpHUBIEYEHHEM Komruiekca [, dTo
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NPUBOAUT K OKUCIIUTENIEHOMY MOBPEXKACHHUI0 MUTOXOHAPHAJIBHBIX JTUTUAOB U Oenkos; (iii) C18-
DMS+ Hanpasisier maToreH Ha HeoOpaTUMBIH MyTh 3aPOTrPAMMHUPOBAHHON THOENN KIETOK; (1v)
u HakoHen, C18-DMS+ umHHMuMupyer oOpa3oBaHHe MEPOKCHAA BOIAOPOAA B PACTEHUSIX, UTO
SIBJIIETCSI TIOKA3aTeIeM OKHCIIUTENBHOTO B3pPbIBA, KOTOPBIM HHULUUPYET PAHHUI 3aIUTHBINA
otBeT pactenus. Takum obpazom, C18-DMS+ npumupyer pacTeHHe NpOTHB aTaKd MaTOT€HA U
TAKUM 00pa30oM CHMKAET IAHCHI YCIEIHOTr0 HHPUIIUPOBAHHS IPHOAMH.

C18-TMA+ u CI8-DMS+ oOTau4aroTCsi TOJBKO CBOEHM TOJIOBHOM TPYIIIOH, YTO
MO3BOJISIET TPEANONIOKUTh, YTO JIOTIOJIHUTENbHbIE (pru3Hogornueckue 3PQeKTl B KIETKax
rpuboB 0OOycCiOBIEeHBI (parMeHTOB nuMeTHiCcyabdoHus. KiodoMm k  Qu3uoigormyeckomy
s¢pdexty C18-DMS+ B rpudax sBisieTcsi ero cnocoOHOCTh MHAYLHPOBaTh BeIpadboTKy mROS.
Jto ObuTO OOHapykeHo B Z. tritici, M. oryzae u U. maydis u, Takum obpa3om, sSBISETCs OOIIUM
npusHakoM C18-DMS+. Uto unTepecHo, pparmMeHT nuMeTuiIcynbGorus He naaynupyer mROS
npu npucoeanHeHud kK C12- unu C16-ankunbHOM 1ienu Aake B BBICOKMX KOHLIEHTpAaLUsIX. DTOT
pe3yJibTaT AEMOHCTPUPYET, UYTO JJIMHA AJKWJIBHOW LEMH SIBISIETCS KPUTHUECKOW U (PyHKIIHH
KATHOHHOW TOJIOBHOH TpyNIbl. JTO OTKPBITHE SIBJISETCS YAWBUTENBHBIM, TOCKOJIBKY ke
HeMHOTO MeHbinasi ruapodobHas Cl6-ankuibHas nenb 3pQGEeKTUBHO HE WHTETPUPOBATIACH BO
BHYTPEHHIOIO MUTOXOHIPUAIBbHYIO MeMOpaHy, W TOJNbKO wnernu anuHON Oomee C16

JIEMOHCTpHUpPOBaIU UHAYKIHIO MROS.

BriBoanl

C18-DMS+ u C18-TMA+ oka3anuch Ha yIUBJIEHHE HaAMHOTO Oousee 3¢pdekTuBHBIMU
NPOTHBOTPUOKOBBIMH areHTaMH, 4YeM JII0Oble M3 MCCICNOBAHHBIX COENWHEHWH C JUIMHOM
ankmipHOH 1ern C6 wim C12. O6a C18-DMS+ u C18-TMA+ B uemom Obumn Oojee
s¢dextuBHbiME (M B ciydae C18-DMS+ mpakTU4ecKd B OTHOILIEHUH KaXIOTO MeEXaHHU3Ma
JEeWCTBUS) MPOTUB Tpuba My3bIpyaToil ToNOBHHU KyKypy3sl U. maydis, maroreHa centopuo3HON
NSTHUCTOCTH TIIEHWnbl Z. tritici m rpuba mupukynspuoza puca M. oryzae, uem Ipyrue
uccnenosanHele SACC. Bmecte uccrnenoBaHHblE NMATOT€Hbl MOPAXKAOT KYJIbTYPbL, KOTOpBIE
o0ecrevynBarOT ABE TPETH KaJOpWUi B paipioHe 4enoBeka. B tabmuie 1 Ha Pur. 1 mokaszana
ynydmeHHass 3¢ ¢QeKTUBHOCTh U CHWkeHHass TokcnmdHocTh C18-DMS+ u CI18-TMA+ mo
CPaBHEHHMIO C XOpPOIIO H3BECTHBIM MNPOTHBOIPUOKOBBIM SACC-coenuHEeHHEeM IOIWHOM, a B
tabmune 2 Ha Pur. 8 TakKe MOKa3aHO, HACKOJBKO Ooinee 3¢ dexTuBHbIM siBisiercs C18-DMS+
10 CPaBHEHUIO C IOAUHOM.

Bo-Bropeix, kak C18-DMS+, Ttak u C18-TMA+ HaueneHbl Ha ABIXaTENbHYIO LEMb

rpuboB 3a cuer pasnuuHbx myrtei, npuueM C18-DMS+ BoeizpiBaeT obpasosanne mROS B
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IBIXaTENIbHOM KOMIUIEKCe [, UTO 0kMaaeMo MoBpeXIaeT MUTOXOHAPHAIbHBIE OSJTKH M JIMITUABIL,
HO TaKke WHUIMHUPYET aronTo3 rpuooB, Kak mokasaHo Ha ®wur. 9.

U nakoneu, uccnenosannsie C18 SACC npoaeMOHCTpUPOBAIA OTHOCUTEIBHO HU3KYHO
TOKCUYHOCTb B KYJIBType 4YeJOBeUeCKHXx KJIeTok u B Daphnia magna (mo cpaBHEHUIO C
u3BectHbiMU (pyHrununamu SACC), mpuuem C12-TPP+ npomeMOHCTpUPOBaT HEOKHUAAHHO
BBICOKYIO TOKCHYHOCTb B OTHOLICHHH KYJBTYPbI UEIOBEYECKHX KIETOK, Toraa kak C12-G+ He
3aIHUINAJ PACTEHUs OT MATOT€HOB B IOJDKHON CTENEHH.

Unentudukanus C18-DMS+ u C18-TMA+ u nocneayromast uaeHTU(PUKALUS KATHOHOB
¢ C17-C32 ankunpHON LENbO, UMEIOUINX JUANKWI- WM TPUANKWI-3aMelleHHble KaTHOHHbIE
(parMeHThl, B Ka4eCTBE B OCOOEHHOCTH 3(p(PEeKTHBHBIX MPOTUBOTPUOKOBBIX Ar€HTOB, KOTOpPbIE
JEWCTBYI0O TOCPENCTBOM psila MEXaHU3MOB JEHCTBHSI U KOTOPbIE MMEIOT CYILIECTBEHHO
MEHBIIYI0 TOKCUYHOCTD (TOKCUYHOCTb JJISI YeJIOBEKa U/WITH OKpyskaromei cpensl), uem C12-G+,
JIEMOHCTPUPYET, YTO COCAMHEHHUS MO HM300PETEHHI0 W KOMIIO3MLUU MO HM300PETEHUI0 UMEIOT

OTPOMHBIH MMOTEHLIMAN B Ka4eCTBE (PYHTMLIUAOB IJIS 3AIUTHI KYJIBTYP.

Jpyrue npumMeHeHus

Bbrnaromapsi cBoeli HU3KOH TOKCHYHOCTH IS YesoBeka 1 3(ppeKTHBHOCTH MPOTHUB rpuboB
komnozuumn C17-C32 SACC mno wu300peTeHHt0 MOXKHO HCIOJIB30BaTh it  0OpabOTKH
(mpodunakTHUECKOH MM ISl YIYUIIEHUs) CTPOUTEIbHBIX U KOHCTPYKIIMOHHBIX MaTepHAJIOB, B
YaCTHOCTHU JAPEBECHHBI, MOKPBITHH IS CTeH (TaKUX Kak 000M), MOKPBITUH AJIS TIOJIOB (TaKUX Kak
KOBpBI win JinHOJNeyM) u B kpacke. Kommosuimun SACC MoryT ObITh BKIIFOUEHBI BO BpeMs
NPOM3BOJICTBA CTPOUTENBHOIO MM KOHCTPYKLIMOHHOTO MaTepuana, WJId HMH MOKHO
NPONUTHIBATH WIIM TIOKPBIBATH MAaTE€PHAa IOCIIE IPOU3BOICTBA.

Komnosunmnu SACC no u300peTeHn0 Takke MOKHO HCTOJBb30BATh B OUHINAOIIUX HJIH
CTEPIIIN3YIOIUX KOMITO3ULIMSIX, KaK MPOTHB IpHOOB, TaK U MPOTHB IPYTUX MUKPOOPTAHHM3MOB
(HampuMep, OOMHIIETOB, MPOCTEHINNX), KOTOPbIE MOJKHO HCIOJIb30BaTh MPOQPUIAKTHUECKH,
HaTpuMep, Ul TPENOTBPAINEHUs] POCTa TATOTEHOB HA TMOBEPXHOCTH WM U YCTPAHEHUs
3apakeHUs C MOBEPXHOCTH.

Komnosunmnu SACC mo u300peTeHHI0 MOKHO JOMOJHUTENBHO HCIOJB30BATh HA MOYBE
WIA Jpyrod cpeme [Uid pOCTa PacTeHMH ISl YHUYTOXKEHHs TpUOOB, OTrpaHUYECHUS
pacrmpocTpaHeHusi rpuOOB WM KOHTPOJST pocta TpuOOB. X MOKHO HAHOCUTH JIHOOBIM
NOIXOAALTUM 00pa30M, HaIpUMep, IMyTEM ONPBICKUBAHUS UM PACTIBLICHHSL.

C18-DMS+, C18-TMA+ u apyrue kommnosunmu C17+ SACC nmo u300peTeHnto MoryT
OBITh BKJIFOUEHBI B (hapMalleBTHYECKHE KOMIIO3ULNY, B YACTHOCTH JII MECTHOTO NMPUMEHEHUs

AJI HEJTOBEKA, OTJIMYHBIX OT YCJIOBEKA MIICKOMMUTAOIUX U APYTUX JKUBOTHBIX.
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BbIH.IerI/IBeI[eHHbIe BApHUAaHTbl OCYHIECCTBJICHUA OMNHNCAHbl UCKIHOYUTCIIBHO B KaUE€CTBC
npuMepa. BO3MOXKHO MHOKECTBO BapHwanuii 0e3 OTCTyIJieHHs: OT oObemMa H300peTeHus,

OTIPENEISIEMOTO MpHIIaraeMoi GopMyIol H300peTeHMs.
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DOOPMVIJIA U30BPETEHHMA

I. [IpoTuBorprOKOBast KOMITO3UIMS, COAEPIKaIIasi MPOTUBOTPUOKOBOE COEAMHEHHUE
dopmymsr R-S7(R”), umu R-NT(R);
rrne R npencrasmisier coboti C17-C32 Hepa3BeTBICHHBIN HITH Pa3BETBICHHBIN aJIKUI, U
Kaxabldi R’ HE3aBUCHMO MpencTaBiisieT COOOM METWJI, STWJI, MPOIMUJ, H3OMPOTIHI
iy OyTHIL.

2. IIpotuBorpuOkoBass KOMIIO3ULMS MO 1. 1, oTIMYamoImasics TeMm, 4Yto R

,
npezacrasisier codoit C18 ankunpHyro rpymmy.

3. IMpoTuBorpudOkoBass KOMIO3UIMS MO M. | Wiu M. 2, OTIMYAIOMIAsCS TeM, YTO
Kaxplid R’ mpencrasiser co0oii MeTHIL.

4. [IpoTuBorprOKoOBas KOMIO3UIMS MO JIIOOOMY U3 mil. 1-3, OTJIMYAIOMIAsCS TEM,
YTO NMPOTHBOIPUOKOBOE COCAMHEHHE MPEACTABIsIET COOOH OKTamelMITPUMETHIAMMOHUHA HITH
OKTaACLIMJITUMETHIICY T OHMIA.

5. [IpoTuBOrprOKOBast KOMIO3HMLMS IO JIOOOMY U3 TPEABIAYIIUX MYHKTOB,
OTJIMHAIOIIASACSA TEM, YTO MPOTHBOIPUOKOBOE COENUHEHHE CONEPKUT MPOTUBOMOH, BHIOPAHHBIN
u3 xyiopuna, Opomuna, oauna, ruapokcuna, cyibdara, pocdara, ruapocynbdara Ui amerara.

6. [IpoTuBOrprOKOBast KOMIO3HMLMS IO JIOOOMY U3 TPEABIAYIIUX MYHKTOB,
OTJIMYAIOIIASICA TEM, YTO MPOTHUBOTPHOKOBOE COENUHEHHE PACTBOPEHO WIIM CYCIEHIUPOBAHO B
BOJIHOM HOCHTEIIE.

7. [IpoTtuBorprOKOBasi KOMIIO3ULIMA IO JIEOOOMY U3 MPEObIAYIIUX IYHKTOB,
OTJIMYAIOIIASICS TEM, YTO KOMIIO3HLIUS AOTIOJHUTEIBHO CONEPKUT OAUH WU 0OJiee aJblOBaHTOB,
BbIOPAHHBIX M3 CMAaYUBAIOIINX areHTOB, areHTOB, CIIOCOOCTBYIOIIMX PACTEKAHUIO, ar€HTOB IS
KOHTPOJII CHOCA, MEHOOOPa3yIOIIMX areHTOB, KpacHUTeNeH, 3aryCTHTENeH, areHTOB Ul
HaHeCeHMs! (KJIEHKNX BEINECTB), areHTOB JJII KOHAMLHMOHUPOBAHUS BOABI, YBIaXHHUTENeH, pH-
OydepoB, OOECIEHHBAIOIINX areHTOB, MPOTHBOBCIICHUBAIOIINX AreHTOB, MOrjoTuTeneh YO-
U3JIYYEHUS, TOBEPXHOCTHO-AaKTHBHBIX BEINECTB, MACJSHBIX HOCHUTENEH, Macen Ui 3allHThI
KYJBTYp, MACJISHUCTBIX KOHLEHTPaToB st 3amuthl KyibTyp (COC), pacTUTENbHBIX Macer,
METHJIUPOBaHHbIX Macen u3 ceMsH (MSO), HedTsSHBIX Macen, NMPOM3BOAHBIX CHIIMKOHA WU
a30THBIX YAOOpEHHI.

8. IIpoTuBorprOKOBast KOMIIO3UIUS MO JIFOOOMY M3 MPEIBIAYIINX MYHKTOB, KOTOpast
COIEPIKHUT OJIUH HITH OOJiee JOTIOJHUTENIbHBIX TPOTHBOIPHOKOBBIX areHTOB.

0. [IpotusorputKkosoe coenuHenue popmysl R-S'(R), wm R-N(R’);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBICHHBIN UIIH Pa3BETBIECHHBIN KU, U
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Kaxabli R’ He3aBUCHUMO TpeAcTaBiisieT COOOW METWII, STWJ, MPOMHJI, U30MPOIMUI N
Oyrwi,

1T IPUMEHEHHS TTPU JICYEHUN TPHOKOBOTO 3a00JI€BaHMUS.

10.  TIpormBorpubOkoBOE COEAMHEHHE MO I. 9, OTIMYAIOIIEEeCs] TEM, YTO COCOMHEHUE
npeacTaBisieT COOOH OKTaNSLMITPUMETHIIAMMOHUH MITH OKTaIeIMIIANMETHIICYIb(POHUH.

11.  TIpumenenue coemunenns popmyasl R-S™(R), wm R-N"(R’);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBIECHHBIH UIIH Pa3BETBIECHHBIN KU, U

KAl R’ He3aBUCHUMO TpeAcTaBiisieT COOOW METWII, STWJ, HPOMHJI, U30MPOIMUI N
OyTuI;

B Ka4€CTBE MPOTUBOTPHOKOBOIO areHTa.

12.  Cnoco® yHUYTOKEHHUS, KOHTPOJIS HJIM TOAABIEHHs TIpuda MyTeM MpHBEISHHS
rpuba B KOHTAKT C IPOTUBOTPUOKOBEIM coenuHerneM popmyisl R-S'(R”), wm R-N'(R’);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBICHHBIN UIIH Pa3BETBIECHHBIN KU, U

KAl R’ He3aBUCHUMO TpeAcTaBiisieT COOOW METWII, STWJ, HPOMHJI, U30MPOIMUI N
OyTHIL.

13. Croco6 mo m. 12, oTnnyaromuiics Te€M, YTO NPOTHUBOTPHOKOBOE COENUHEHHE
HAHOCAT B BHJIE KOMIO3UIUH, copepskarueii 0,1-200 MKIr/mMIl coeTMHEHUsL.

14. Cnoco6 mo m. 12 wnu m. 13, OTIUYAOLIUIACS TE€M, YTO CIOCOO BKIIIOYAET CIIOCO0
3aIUTBl PACTEHHs, a MPOTUBOTPHOKOBOE COEOMHEHHE WM KOMIIO3ULHIO, COAEPIKAIIYIO
NPOTHBOTPUOKOBOE COCIMHEHNE, HAHOCAT HA PACTEHUE, YaCcTh PACTEHUS WM CEMEHA PacTEHHS,
UMEIOIIEro rPUOKOBYIO WH(EKIIHIO.

15. Cnoco6 mo m. 12 uu 1. 13, OTIUYArOLUNHCS TEM, YTO CIOCOO BKJIFOYAET JICUEHHE
rpuOKOBOI MH(EKIINHU YeTOBEKa HITH JKUBOTHOTO.

16.  Cnocob mpenoTBpaliieHusi rpuOHOrO PoCTa Ha WM B MaTepuale, BKIIOYAIOIUH
HAHECEHHe Ha MAaTepHaJ POTHBOTPUOKOBOTO coenuHenns popmynsl R-S'(R*), mwm R-N'(R’);

rrne R npencrasmisier coboii C17-C32 Hepa3BeTBICHHBIN UIIH Pa3BETBIECHHBIN KU, U

KAl R’ He3aBUCHUMO TpeAcTaBiisieT COOOW METWII, STWJ, HPOMHJI, U30MPOIMUI N
OyTHIL.

17. Cnocob no n. 16, oTiuyaronuiicss TeM, 4TO MaTepuaj BKIIIOYAET MOYBY, CPENy
Il pOCTa, APEBECUHY, TOKPBITUE JUJIsl CTEH UJIU MOKPBITHE AJIS MTOJIOB.

18. @dapmarieBTHUECKAsT KOMITO3ULIUS, COAEpIKAIasi MPOTUBOIPUOKOBOE COSTHMHEHUE
dopmyisl R-S+HR’), umu R-N+(R’)s

rrne R npencrasmisier coboti C17-C32 Hepa3BeTBICHHBIN HITH Pa3BETBICHHBIN aJIKUI, U

Kaxabli R’ He3aBUCHUMO TpeAcTaBiisieT COOOW METWII, STWJ, MPOMHJI, U30MPOIMUI N

Oyrwi,
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U (papMareBTUYECKH MPUEMJIIEMbII HOCUTENb WA KCIIUITHEHT.
19.  Tlpumenenue, crocod min (papmaueBTHYECKass KOMIIO3ULIUS MO JFOOOMY U3 IIII.
11-18, oTmuyarouIMecs TeM, YTO TPOTUBOTPUOKOBOE COEAMHEHHE TMpPEACTaBisieT CoOOi

OKTaI[eL[I/IJ'ITpI/IMeTI/IJ'IaMMOHI/Iﬁ 50)041 OKTaI[eLII/IJ'II[I/IMeTI/IJ'ICY.]'Ib(I)OHI/II\/'I.
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Taoauna 1. [TporuBorpuOKoOBas AKTUBHOCTH M TOKCHIHOCTE SACC

Ci.G" Ci3. TMA" C;3. DMS”

1. TokcmanocTs B Z. tritici

®parMeHTAUHA MUTOXOHAPHIA® 6,64 1,55 1,72

WurubupoBanue JpIXaHAT® 0,32 0,14 0,25

T'ubenp KaeTOK** 32,29 89,27 66,47
2. TORCMYHOCTH B KJIETKAX Y€JI0BEKA

®parMeHTAUHA MUTOXOHAPHIA® 33,10 445 50,00

WurubupoBanue JpIXaHAT® 16,10 10,50 13,35

OTHOCHTEIPHAS TOKCHYHOCTB® 50,31 75 53,4
3. TORCHYHOCTD B 300MJIAHKTOHE

I'ubens Daphnia magna§ 0,41 2,01 3,63

OTHOCHTCTBHAS TOKCHIHOCTD 13,23 179,43 241,29
4. TOKCHYHOCTH B PACTEHHSIX |

CBsI3aHHBIC C TUCTHSIMH CHMIITOMBI ¥ IIICHHUIIBI >1000 >1000 >1000

CBs13aHHBIC C TUCTHSIMH CHMIITOMBI ¥ PHCA >1000 >1000 >1000
4. IIpoTuBOrpuOKOBAN 3ANIUTA

3ammura 0T CCHTOPHO3HON MATHACTOCTH IMIICHULBL 5,00 1,57 0,22

3ammTa OT MHPHKYIAPHO3a prca’ 17,19 12,45 2,67

HWHnayknusa 3amuTsl paCTeHI/I}I& 14,4 6,2 64,9

*OuenouHas koHIEeHTpanua (MKr/Mi) mpu 50 % sddexre (ECsg) uepes 30—45 muH 00padOTKH.

**[IponeHT MEPTBBIX KICTOK Z. fritici B »KUAKUX KyIbTypax 4depes 25 1 makybanmu npu 10 nr/mur.

* ons 3uavenuit ECsy 111 HArHGHPOBAHHMS YEIOBEUECKOTO ABIXAHHIA H TPHOHOTO TBIXAHKA.

SOueHOYHAS KOHIEHTPAIHS (MKI/MT) TIPH 50 % HEMOABHKHBIX/HE OTBCUAKOIIHX BOIMHBIX OIOX yepes 24 u.
Twubens B Z. tritici, YMHOKEHHAsI HA THOETD B Daphnia,, yKa3pIBaeT HA TOKCHYHOCTD IIPH TAKOI e
3((HECKTHBHOCTH.

"HanMeHbImas KOHIEHTpanus (Ir/MJT), IPH KOTOPOH BOBHHKACT XJIOPO3 uepe3 7 AHCH HHKYOAIHH.
$Cpem{;1;1 IJIOMAb TUCTHEB ¢ MUKHUTOH (%0); 21 -1HeBHAA mmeHNNA, onprICKaHHas 100 MKr/MI u
nHGUIHPOBAaHHAA Yepes 24 1.

'Cpenuss mroma s mopakeruii (%); THCThS 4-THCBHOTO PHCA, OMPBICKAHHBIC 125 MKI/MIT H
nHpUIHPOBAaHHbIE Uepes 24 .

“D AB-0KkpaIIeHHAS [IOMAb THCTHEB UYepe3 6 1 00paGoTKH 150 MKI/MII, IPHBEICHHAS B BHIE MPOLCHTA OT
MOJIOKUTETHHOTO KOHTPOILS.
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Candida glabrata

Candida albicans

Zymoseptoria tritici
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Ustilago maydis
n=52-60

Zymosepioria tritici

Magnaporthe oryzae
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Ta6auua 2. Cpasrenne Cs. DMS™ u moxuna

Kparaocts
W3MEHEHMUSI
1. TokcuaHoCTh B Z. tritici
®parMeHTanMsd METOXOHAPUT +3,9
Warnbuposanne IpIXaHusd +1,3
I'ubenp KIeTOK +2,1
2. TOKCHYHOCTH B KJICTKAX YCJI0BECKA
®parMeHTanMsd METOXOHAPUT +1,5
Wnarubuposanne nprxanus™® -1,21
OTHOCHTCIBHAS TOKCHIHOCTD +1,06
3. TOKCHYIHOCTE B 300ILIAHKTOHE
Tubems Daphnia magna +8,9
OTHOCHTCIBHAS TOKCHIHOCTD +18,2
4. TOKCHYHOCTH B PACTCHHAX
CBs3aHHBIC C TUCTHIMHU CHMITOMBI ¥ be3 u3meHeHni
TIIICHAIIBI
CBs3aHHBIC C TUCTHIMHU CHMITOMBI ¥ be3 u3meHeHni
puca
5. IIporuBorpudKoBast 3anmura
Ot cenTopHO3HOH IATHHCTOCTH +22,7
TIIICHAIIBI
Ot mupuKyIIpHO3a puca +6,6
WHayKuus 3aIuThl paCTCHAS +4,5

Bce 3Ha4CHNA YKA3BIBAKOT KPATHOCTH H3MCHECHHUS
MPOTHBOTPHOKOBOM 3(PPEKTHBHOCTH HIIH TOKCHIHOCTH
C18-DMS+ no cpasuenmto ¢ C12- G+; 3HaUCHUS OCHOBAHBI HA
JAHHBIX, IPUBEICHHBIX B Ta0mIe 1; yaydmenue
3(()ECKTHBHOCTH YKA3aHO 3HAKOM «+» H BBIACICHO KHPHBIM
mpu@TOM;, CHIDKCHUC 3(PPCKTUBHOCTH YKA3aHO 3HAKOM «-),
3HAYCHHE | yKa3pIBACT HA HACHTHIHYIO 3(PHEKTHBHOCTS.

Our. 8
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SACCs
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MUTOXOHAPHATBHBIN MATPHKY

SAAC: KaruoH ¢ oot ankumbHOR nenbro SDHI: Murubutop cykumsaraeraaporenasst CytoC:
Iuroxpom C NDH-2: anprepratusHas Aeruaporenaza NADH xnacca 2 CoQ: Iy kodepmenTa Q

Owr. 9
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