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Baxmepuanvhvie u pumoniasmenHvie 6071€3HU CeIbCKOXO3AUCMBEHHBIX KYIbNYP

OJIHAKO, HE OKa3bIBaeT CYIIECTBEHHOIO BJIMAHUS Ha
pe3yNbTarhl JUarHOCTUKY NaToreHa.

BHecenue kcTpakTa Kaprodens Kk odpasuam mno-
cJie BaKyyMHOIi CylIKU U 6e3 He€ (KOHTPOJIb) NPHBO-
JMJIO K YBEJWYEHUIO 3HAUYEHWH MOPOroBbIX IMKJIOB
npu nocraHoBke [TIIP-PB B o6oux ciyuasx, onHa-
KO €ro BIMSHHE HE 3HAYMTEJILHO CKa3blBajoCh Ha
pe3ysibTaThl AMArHOCTHKM MCCJIEyEMOro mnaroreHa
JIaHHBIM METOZIOM.

OueHKy BIMsiHUS (DaKTOPOB COZEPXKAHHs, TeMmrie-
parypbl ¥ BPEMEHHM XpaHEHWs Ha 4YyBCTBUTEILHOCTH
JMarHOCTUKM BO30yauTens Oypoil THUIM KapTodens
metonom I1LIP-PB npoBoaunu ¢ oOpa3suamu moclne
BaKyyMHO# CylIKM U Oe3 He€. BbUIO BBISBICHO, YTO
naHHbIi MeTos mo3Bosis1 obHapyxuts JTHK R. sola-
nacearum Npu KoHueHtpauuu ot 10° o 10* kieTok
Bo30ymuTestst B 100 M1 oKcTpakTa Kaprodens. XpaHe-
H1e 00pasLoB Mpu Temneparype paBHoi +4°C npuBo-
auno k Tomy, 4to meton T1LP «B peasbHOM BpeMEHN»
C MccliemyeMbIMH 00pa3LiaMy NOC/Ie BAKYYMHOM CYIIKH
no3Bosis1 o0HapyxuTh JIHK Bo30OyauTens B KOHLICH-
tpaumu He meHee 10° KOE R. solanacearum B 100 M1
KapTo(eIbHOro SKCTPaKTa, y 00pasLos 6e3 BaKyyMHOH
CYLIKH — B KOHIIeHTpaLmu He MeHee 102, TTo-Buaumomy,
BaKyyMHas CyLIKa BJIHACT Ha KOJIHYE€CTBO LICJICBOI?
JIHK naroreHa B npo0e, OJHAKO pa3jivuusi B I1OPOro-
BBIX LIMKJ1aX HE BBIPA)KEHHO 3aBHCENM OT CPOKa XpaHe-
HUS ¥ KOHLIEHTPALMU KJIETOK NaToreHa B CyCIeH3UM.

Metopn ITIIP «B peanbHOM BpeMeHM» 0Opa3sLioB
npu Temneparype XpaHenust +28°C no3Bossia UIcH-
tuduumposars JIHK Bo3Gymutens R. solanacearum
BO BCEX MCCIICAYEMBIX CYCNEH3UAX C KOHLEHTpaLHs-
mu Ki1etok ot 10° o 10° B kapTodeabHOM 3KCTpaKTe
cryctsi 28 jqHedl. B oTAenbHOM 3KCNEepUMEHTe ObLIO
MOKa3aHo, YTO MPH XPaHEHUH KOHTPOJIBHBIX 00pas-
1oB Ralstonia solanacearum nns MCH npu Temnepa-
Type -20°C B TeyeHue 6 MecsleB HabMoOIAIOCh CHU-
enue uyscteutenbHocTH [TLP-PB Ha 2.0 nukia Ct.

Takum 06pa3om, KOHTpObHbIE 00pasupl Ralsto-
nia solanacearum nns MCH, npeaHasHa4eHHbIC IS
TPaHCTIOPTUPOBKH, JOJDKHbI MPE/CTaBIATh COOO# BbI-
cyleHHbIi noa BakyyMoM npu 60°C kaprodenbHbIi
SKCTPAKT C COJAEp)KAaHHEeM KJIETOK AaHHOro (uTo-
naroreHa B Konuentpauuu ot 10° 1o 10° B 100 mMkn
SKCTPaKTa, XpaHEHHE KOTOPBIX OCYLIECTBIAIOT TMpH
temneparype paBHoil -20°C. JlomyckaeTcsi XpaHeHHe
o6pa3uos npu temreparype +28°C ne 6onee 30 nHei.

Jlutepatypa

1. JlnarHocTika GakTepuanbHOil Oypoil THuIM KapTodens
¥ Mepbl 60oprObl ¢ Hell / Metonuueckue ykasa-
Hus / BHUU ¢uronaronorun PACXH. —Mockea,

1994. 39 c.

2. CTO BHHUHKP 4.009—2011 «Bo36yantenp 6ypoii 6aKTte-
puanbHOM rHuM Kaptodens Ralstonia solanacearum
(Smith) Yabuuchi et al. MeTonsl BEISIBI€HUS U UJEH-
TUDUKALIN .

AHTHUBAKTEPHAJIBHASI AKTHUBHOCTh AHTUBHOTHKOB B COUETAHUA
C IPEINAPATOM CEPEBPA «(3EPOKC®» ITPOTUB BO3BYIUTEJIENA
PSIIA BAKTEPHO30B PACTEHHM

M.B. Xonsikuna®®, B.A. ITonuteiko®, E.W. Keiposa’, }0.A. Kpytsakos®*,
I1.M. XKepe6un®, A.H. Urnaros'**

email: an.ignatov@gmail.com

'Llentp «buourxenepusi» PAH, Mockga; 2 MockoBcKHii rocy1apCTBEHHBIN yHUBepcuTeT nMeHn M.B. JlomoHocoBa, Mocksa;
3THY BHUM ¢uronaronorum ®PAHO Poccuy; * ['pynna komnanuii « ArpoXumIIpom», bapHay;
SPoccuiickuit yHUBEpCUTET APy KObl HAPOIOB

ANTIBACTERIAL ACTIVITY OF ANTIBIOTICS AND SILVER COMPAUND “ZEROKS®”
AGAINST SOME PLANT PATHOGENIC BACTERIA

M.V. Khodykina®*’, V.A. Polityko?, E.I. Kyrova’, Y. Krutyakov?**, P.M. Zherebin?, A.N. Ignatov'**

! Centre “Bioengineering” Sciences, Moscow; ?* Moscow State University, Moscow,
? State Research Institute of Phytopathology Fano Russia;
* Group “AgroChimProm”, Barnaul, ° Russian University of Peoples’ Friendship

Summary
The synergy effects of antibiotics and “Zeroks® ~ against strains that are resistant to antibiotics was
found. It is noted that the strain # 9 Agrobacterium rhizogenes, causing root mat disease of cucumber, was
highly resistant to all antibiotics except highly toxic polymyxin, and chloramphenicol, and may carry genes
for universal antibiotic resistance. This pathogen is released from fresh fruit cucumber grown on infected
plants, and can serve as a donor of antibiotic resistance to human pathogens living in the digestive tract.
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[losiBienune ycroituuBocTn GakTepuii K aHTHOMO-
TUKaM SBJISIETCS OHOM M3 Ba)KHEHIUMX npobiiemM Mme-
JAWLIMHBI ¥ 3aIIUThl pacTeHuid. Cneunanvcramu Xu-
MuyecKoro W buonoruyeckoro dakynsreros MI'V
umeHn M.B. JlomonocoBa npu mnommepxkke ['pynne
Komnanuii «ArpoXumIIpom» cospatorcs M m3yua-
IOTCSl Mpernaparbl Ha OCHOBE KOJUIOMAHOTO cepelpa,
MOBEPXHOCTHO MOAM(PULMPOBAHHOTO  pa3IMYHBIMH
Ouonoruuecku aktuBHeiMH [TAB u monumepamu,
NIPUTOJTHBIE VIS MCIONB30BaHUS B CEJIbCKOM XO3Si-
CTBE B 3((PEKTUBHBIX KOHTAKTHBIX (DYHIMLMIOB M
GakreprunaoB. OIHUM U3 MpernaparoB, pa3paboTaH-
HpIX KojuiektuBoM MI'Y umenn M.B. JlomoHOcoBa
npu nopaepkke I'K «ArpoXumIIpom» siBisercs KoH-
TaKTHbIH Gakrepuumna u pynruuma «3epokc®» (BKP),
AEUCTBYIOLIMM HA4aJioM KOTOPOTO BBICTYMAKOT YaCTH-
Libl HAHOpa3MepHOro cepedpa, creLraIbHbIM 00pa3oM
Moau@uruMpoBaHHbIe GHOpa3iaraeMbiM MOBEPXHOCT-
HO-aKTUBHBIM BeIleCTBOM. B cooTBercTBuM ¢ mpo-
rpaMMOl PErMCTPaLIMOHHBIX MCTIBITAHUN MECTHLUAA
«3epokc™» (BKP), yreepxkaennoit MCX P®, 8 2014 1.
MPOBOJATCS PErUCTPALMOHHBIE MOJIEBbIE MCIBITAHUS
npernapara Ha pa3JIM4HbIX KyJabTypax. Llensro paGotsl
Obl1a OLEHKa B3aUMOIeHCTBHs «3epokc®» ¢ GakTepu-
LMIHBIMHK BELIECTBAMU LIMPOKOTO Kpyra akTHBHOCTH.

OuenKy ycToHuMBOCTH GaKTepHii K aHTMOMOTUKAM
NPOBOIMIIM METOAOM JHUCcKOB. Mcmosb3oBanu nura-
TenbHylo cpeny NBY ciexyrowero cocraBa cpepi,
I/71 BOBL: MUTATEbHBIN GYIb0H — 8; IPONKEBOH JKC-
TPaKT — 2; Kanmuil GocHOPHOKHUCIBIN JBYX3aMELIEH-
HBIH — 2; Kanuit docOopHOKKCIIBIN OHO3aMeLLEHHBII
—0,5; arap — 17-20. [1ocne aBToK/1aBUpOBaHuUs 106aB-
asmd 50 ma 10% miroko3sl 1 1M 1M ceproKkucioro
maruus. bakrepuu BeipaiinBaiu B TeueHue 24 4acos B
XuUIKoM cpene LB, coctas (I/11): ApoXoKeBO#t SKCTpakT
— 5, TpuntoH — 10, XJOpUCTBIii Harpuii — 5. 3arem
MPOU3BO/INIIM NTOCEB OaKTepUil MPU MOMOLLM ILTATENs
Hpuraneckoro. YUyBCTBUTENBHOCTD MPOBEPSIIA METO-
JIOM JIMCKOB, COAEpKallMX aHTUOMOTHKHM. Hannume
30H C OTCYTCTBMEM POCTA yKa3bIBaeT Ha GaKTepUIIn/I-
Hbli 30 dekT. PesynsTar peructprposanu Ha 3-5 qeHs.
OnbIT OBUT MOCTABIEH B IBYX MOBTOPHOCTSIX.

[ITamMmBl, HCIONB30BaHHBIE B paboTe, ObIIM MO-
JydeHsl U3 Kojuiekuuu BHUU®. Ouu Brirouanu:
#1368 Xanthomonas campestris (Kanycra)

#At-2  Agrobacterium tumefaciens (po3a), 2001
#Ca 5+ Agrobacterium tumefaciens (po3a), 2013
#1944 Pectobacterium carotovorum (xaptodenn)
#33  Dickeya dianthicola (kaptoden)

#9 Agrobacterium rhizogenes (orypen)

#S-38 Pseudomonas syringae (10ACONTHEYHUK)
1209  Clavibacter michiganensis (kaptodes)

[porecTupoBan HabOp aHTHOMOTHKOB, MpPECTAaB-
JISIOLMX Pa3HbIE KJIaCChl aKTUBHOCTH: 1) MEHULIMIUINH,
2) nedanocrnopuH, 3) BaHKOMHIIMH, 4) HUKKOMULIMH,
5) HuctatuH, 6) xinopamdenukon, 7) MOIMMMKCHH,

8) crpentomuumH, 9) sputpomuums, 10) TeTpauu-
KiuH, 11) ®@urtonarun-300, 12) Guronnasmus.

[leHUUMNIMH JefcTByeT MO TNy HapylueHUs
CHHTE3a KJIETOYHO! CTEHKH MOCPEJACTBOM WHIUOHU-
pOBaHMs CHHTE3a MNENTUIOITIMKaHA, BaHKOMHLIMH
CTUMYJIMpYeT 00pa3oBaHus AMMEPOB U UX MepeHoca
K pacTylMM LIENsAM MENTUAOINTUKAaHA, HUKKOMHUIIMH
HapyllaeT CHHTE3 XUTUHA- U TMOJOOHBIX BEIIECTB,
HUCTAaTUH BbI3BIBAET HapylleHHe (YHKUHOHMpPOBa-
HUsl MeMOpaH - HapylleHHe LEeTOCTHOCTH MeMOpaH,
CTUMYJIUpYeT 0Opa30BaHUE MOHHBIX KaHAJIOB, CBS-
3bIBAHUE WOHOB B KOMILIEKChI, paCTBOPUMEBIE B JIU-
MUAAX, W MPEpbIBAET UX TPaHCIOPTHPOBKY. Terpa-
LUMKJIMH U CTPENTOMMULMH HapyIIAIOT CUHTE3 OesKa:
MHTMOMPYIOT aKTUBALMIO M MEPEHOC AMHHOKHCIIOT,
HapywaT ¢GyHkuun pubocom. XiopamdeHuKon
YTHETaeT CUHTEe3 OaKTepuabHbIX OENIKOB, a B 0OJIb-
IIMX 033X BbI3bIBAET OakTepuLMAHBIH 3ddekT. Jle-
BOMHIIETHH 00/1a1a€T IIMPOKUM CIIEKTPOM JIEHCTBUSL.
Hucratvn — u3 rpynnbl XuMUYeCKHMX BELIECTB, CIIO-
COOHBIX pa3pylIaTh MeMOpaHy KJIE€TOK MUKPOCKOMH-
YECKUX TPUOKOB, BbI3bIBAs X IHOEIb.

PesyabraThl

ITo Bo3pacTaHIO aKTHBHOCTH aHTUOMOTUKH ObLITH
paHXXUpOBaHbl B ciedyroueM nopsake: Hucranus,
Bankomuuun, HanuamkcoBas k-Ta, DpUTPOMHLMH,
bensunnenvuuanun, IMonumukcun, Kanamuius,
Ammuumnun, CtpentomuuuH, JleBomuueTuH, [eHTa-
MULIMH, TeTpauukimH.

HauGonbiyro BOCOpMUMYHBOCTL KO BCEM aHTH-
Onorrkam nokasan wramm 1209 Clavibacter michi-
ganensis, HAaMMEHbIIYIO — WTaMM #9 A. rhizogenes.
Bce mramMel nokasanu crienMuuHyro ycTOHUM-
BOCTb XOTs OBl K OJHOMY aHTHOMOTHKY. Jlake Hau-
Oonee BocnpuuMuuBbIiA wtamm 1209 Clavibacter
michiganensis Gbl1 YCTOWYUB K HaJIMMKCOBOH K-Te.
Bee wrammel, kpome #S-38 Pseudomonas syringae,
TOKa3al1 BOCIIPUMMYUBOCTD K «3epokc®» B npume-
HsBLUEHCS 103€.

BoisiBiien addexr cuHeprusma AeHCTBHMS aHTH-
OMOTMKOB M mnpenapara «3epokc® B OTHOLIEHUH
LHITaMMOB, YCTOMYUBBIX K JEHCTBHIO aHTHOMOTHUKOB.
Bmecte ¢ TeM, npakTHYeCKH HE OTMEYEHO YCUIIEHUS
AeicTBUS 3PPEKTUBHBIX aHTUOUOTHKOB MpU 100aB-
JIEHHMH Tipernapara cepeGpa.

OrmeueHo, yto wramm #9 Agrobacterium rhizo-
genes, BbI3bIBAIOILMIA GOponaTtocTh orypua, OblUl Bbl-
COKOYCTOMYHB KO BCEM aHTUOMOTHKaM, KPOME BhICO-
KOTOKCHUYHBIX U MaJOCNeUM(PUIHBIX MOJMMHUKCUHA U
JIEBOMHMLIETHHA, U MOXET ObITh HOCUTEJIEM I'eHOB YHH-
BEpPCAIbHOM yCTOWYMBOCTU K aHTUOMOTHKam. JlaH-
HBIH MATOTeH BBIIEIAETCS U3 CBEXKHX II0I0B Oryplia,
BBIPOCILUMX Ha MOPAXXEHHBIX PACTEHHSX, U MOXET I10-
CJIy)KMTb JIOHOPOM YCTOWYMBOCTH K aHTHOMOTHMKAM
AJIs TIATOTEHHBIX JUIS Y€JOBEKa MUKPOOPraHHW3MOB,
OOMTAIOIIMX B JKETyI0YHO-KMILIEYHOM TPAKTE.
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