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AHHOTALMA

Haubonee onTtuManbHBIMH IS OMOCUHTE3a aHTUOMOTHKA-TienToiuaa A-70 SBISIOTCS OPraHUYECKHUE
CPENbI C IPOKIKEBBIM U KyKYPY3HBIM 3KCTPAKTOM, TOPOXOBOM M OBCSIHOM MYKOM, IPU KyJIbTUBUPOBAaHUU HA
KOTOPBIX OTMEYCHA BBICOKAas BENWYMHA AHTHOAKTEPHAJIbHON aKTHMBHOCTU KYJIBTYPAJbHOH KHUIKOCTH M
9KCTpakToB M3 Ouomaccel. llomoOpana omTumanbHas NUTAaTeIbHAs Cpeldac IPOXIKEBBIM HKCTPAKTOM H
MENTOHOM,  oOecreunBamomas  MakCUMalbHOE  HaKoIUleHHe  aHTuOmoTmka  A-70,  cymmapHas
aHTHOMOTHYECKas! aKTUBHOCTH Ha KoTopoi coctaisier 1002280 en. pa3senenwms/m.

PesucrentHocTh BO3OYyIMTENCH MH()EKIMOHHBIX 3a00J€BAaHUN K AaHTUOMOTHKAM SIBISIETCS
Bo3pacratoimeil  mpoOneMoil B KIMHHYECKOM — MemumuHe.  OQPQPEKTUBHOCTb  MHOTHX
aHTHOAKTepUANIbHBIX IPENapaToB, TPAAUIMOHHO MHCIOJIB3YEMBIX s JieUeHHs WH(QEKIMOHHBIX
Ooje3Hell, CHUXaeTcd U3-3a BO3PACTAIOLIEr0 pPacHpOCTPAHEHUS YCTOMYMBBIX IITAMMOB
oaxtepwii [1-3]. Konerp XX u Havaja0 HBIHENIHETO BEKa 03HAMEHOBAINCH YCTOWUNBOW TEHCHIIUEH
K TIpeo0iaJaHui0 TI'PaMMOJI0KHUTENbHBIX MHUKPOOPTaHM3MOB B HO30JIOTHUECKOW CTPYKType Kak
BHYTPH-, TaK ¥ BHEOONbHUYHBIX UH(Dek1mi [4,5]. Tak, ¢ koHma 90-X ToI0B MPOILIOrO CTOJNETHS B
CIIEKTPE TOCIMTAIbHOU (JIOpbl OTIENeHUN WHTEeHCUBHOW Tepanuu U peanumanuu (OUTP) nHa
nepBoe MECTO cTanu BBIXO/IUTH PaMITI0JIOKUTEIbHBICTIONNPE3UCTEHTHBIE
KOKKH [6,7]. I'pammonoxurensHbie 6akrepun cTanm BEYLIUMU BO30YIUTENAMU
BHYTpHOOJBHUYHBIX MHEBMOHUH, peructpupyemsix B CIIIA u EBpone co cmeptHOCTBIO 20-50%), a
B OUTP - no 70-90%.

B mnocnennee Bpemsi HaOmomaercsi OecrnpeleieHTHOE YBEIWYEHHE PaclpOCTPAHEHHOCTH
METHIMUTMHPE3UCTeHTHBIX 1mTamMmoB Staphylococcus aureus (MRSA). B TeueHne MHOTHX JieT
METHLMUTMHPE3UCTEHTHBIE CTA(MIOKOKKH PaCCMaTPUBAINCH MCKIIOUUTENBHO KaK TOCIUTAIbHBIE
MaTOTEHbl, OJHAKO B IOCJIEAHEEe BpeMs CUTyallMsl W3MEHWJach B XYIIIYIO CTOPOHY, 3TH
MHUKPOOPIaHU3Mbl BCE 4Yallle BbI3BIBAIOT BHEOOJIbHMYHbIE HH(pekuuu. Ilpaktudyecku BakHOU
0COOEHHOCTBIO ~ METHULMJUIMHPE3UCTEHTHBIX  CTA(UIOKOKKOB  SIBIISIETCS  BBICOKAsh  4acToTa
aCCOLIMMPOBAHHOMN YCTOMYHMBOCTH K aHTHOAKTepUATbHBIM npernaparam pa3HbIX

rpymni. MRSA HedyBCTBUTENBHBI KO BCEM OCTaIaKTaMHBIM aHTHOMOTHKAM: MEHUIMILIMHAM, B TOM
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qrcie MHruOUTOp3aluIeHHbIM, nedanocnopuaam |-1V nokonenuii n kapbanenemam. Yaie Bcero
HaOJIIOAA0T  ACCOLMUPOBAHHYK  YCTOMYMBOCTH K  AMHHOINIMKO3MJAM, MAaKpoJIuAaM U
JMHKO3aMUJaM. Y BeJIMYEHUE YUCIEHHOCTH U IIMPOKOE PaclpOCTPAHEHUE PE3UCTEHTHBIX IITAMMOB
IPaMIIOJIOKUTEIbHBIX MHUKPOOPraHU3MOB IIPHUBEIO K TOMY, YTO B JICUEHUU BBI3BAaHHBIX HMU
MHOPEKIUI  HUCIOIB30BATUCH MPEUMYIIECTBEHHO TJIMKOMENTHU/Ibl, OCHOBHBIM IPEICTaBUTEIEM
KOTOPbIX fBJISICTCA BaHKOMMLMH. OJHAKO MOSBIEHHE LITaMMOBS.QUIEUS ¢ HEJIO0CTaTOYHOU
YyBCTBUTEJIbHOCTHIO K BAHKOMULIMHY U HapacTaHUE UX 4yucia TpeOyeT pa3BUTHUS HOBBIX IOAXOJI0B
K JIEYEHUIO TpaMIIONOXKUTENbHbIX HHOpekuuil [8]. B  ycrmoBusix pacTymeil axTyaabHOCTU
MHOXKECTBEHHOW PE3UCTEHTHOCTH K JIEKAPCTBAM U OTCYTCTBUS AHTHOMOTHUKOB C HOBBIMHU
MeXaHU3MaMH JIeHCTBUS HEOOXO0IMMBI pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX CPE/CTB.

B HMucturyre muxpoOuonorun u Bupyconornn KH MOH PK nonyyeH KommiiekCHbIN
aHTHOUOTHK A-70, BBICOKOAKTUBHBIA MPOTHB KIMHUYECKUX KOKKOBBIX BO30ymuTENeH HH(CKITUI:
CTa(hpUIOKOKKOB, CTPENTOKOKKOB, MHUKPOKOKKOB, SHTEPOKOKKOB W a’3pPOKOKKOB C Ppa3IHYHBIMHU
TUIIAMHM YCTOMUYMBOCTH K JIEKAPCTBEHHBIM IpernaparaM. AHTHOMOTHK A-70 mpencrasisier coOoif
KOMILIEKC COEMHEHUH TPYIIbI ENTOINI0B-T€TEPONENTHI0IAKTOHOB, B €0 COCTaBe OOHAPYKEHbI
STaMUIIMH A ¥ HOBBIC, paHEe HE W3BECTHbIE KOMIIOHEHTHI. AHTHOMOTHK A-70 oOKa3bIBaeT
BBIpOKEHHBIK  JIeyeOHbI 3(@eKT UIsI ONBITHBIX 3apa’KEHHBIX MbIIIEHW HA  MOJAENIU
dKCIIepUMeHTanbHOU cTaduinokokkoBoit (MRSA) undexiuu.

Ilenblo JaHHOTO HCCIeOBaHUS ObLIO U3YUYEeHHUE YCIOBUI OMocuHTe3a aHTUONOTHKA A-70 Ha
CUHTETHYECKUX M OPraHMYeCKHX MUTATEeNbHBIX CpeJax M MoAO0Op ONTUMAIBHOW Cpenbl AJis
MOJIy4€HUsI CTAOUIIBHBIX 0 COCTABY M BHICOKOAKTHUBHBIX MapTU aHTUOMOTHKA.

MartepuaJjbl 1 METObI

g monmyuyeHus crnopoBOoro Mmartepuana mraMMm aktuHomuuera UMB 70 BelpamuBanu B
teuenue 10 aueit npu remneparype 28°C Ha KapTOdeIbHO-IEKCTPO3HOM arape.

['myObuHHOE KynbTHBHpOBaHHWE mTamma aktuHOomuIileTa MMB 70 ocymectBisanu B aBa
sTana. BereraTHBHBIN MOCEBHOM MaTepuain BhIpAllMBAIN B KOJOax DplieHMelepa BMECTUMOCTBIO
750 mi1 B 00beme cpezbl 100 Mt Ha kpyrosoi kadainke (180-200 06/mMun) npu temneparype 28°C B
TeueHne 48 yacoB. Konm4uecTBo MOCEBHOrO Marepuana, MCIOJIb30BaHHOTO NIl MHOKYJIMPOBAHUS
MMOCEBHOM cpepl, cocTaBsio 1% (cycneHsust crop 109/MJ'I). CocraB moceBHOU cpeasl A4 (%):
rimoko3a-1,0; coesas myka-1,0; NaCl-0,5; CaCO3-1,0; pH 7,2-7,4. Konn4ecTBO HHOKYIIIOMA ISt
3aceBa (pepMEHTAIIMOHHON cpeabl cocTaBisio 3% (BereTaTUBHBIM Muienuii). buocuHTe3
aHTUOMOTHKA OCYIIECTBIISUIN B Kos0ax DpieHMelepa BMecTUMOCThIO 750 M B o6beme cpezst 100

MII Ha KpyroBoii kauainke (180-200 06/mMun) npu temneparype 28° C B Teuenue 96 4acos.
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W3ydenne ycrnoBuit 6umocuHTe3a aHTHOMOTHKA A-70 mpoBOaMIM HA 6 CHHTETUYECKUX U 33
OpPTaHUYECKUX Cpelax, MCIOJb3YeMbIX ISl (epMeHTanuu aHTHOMOTUKOB. COCTaB MUTATEIBHBIX
Cpe MpHUBEJIEH B I/JI.

CuHTeTHYECKHE CPEIbIL:
Icpena—cunTeTnueckas cpena Bakemana: riunepun-30,0; KoHPO4-1,0;

MgSQO4x7H,0-0,5; KCI-0,5; FeSO4x7H,0-0,01; NaNO3-2,0; pH 7,2-7,4.

2 cpema — cuHTeTHuUeckas cpena KpacunmpHukoBa: r1ioko3a-20,0; MgSO4x7H,0 -0,5;
K,;HPO,4-1,0; NaCl-0,5; KNOs-1,0;CaCO3-3,0; pH 7,0.

3 cpena — kpaxmano-ammuauHas cpefa: kpaxmain-10,0; KoHPOy4-1,0; NaCl-1,0; (NHy4)2SO4-
1,0; CaCO3-3,0; pH 7,0.

4 cpena cpena 52/6: riroko3a-5,0; kpaxman HepactBopumMbiii-10,0; KNO3-2,0; MgSO4x7H,0-
0,25; K;HPO4-0,2; (NH4)2S04-1,0; NaCl-5,0; KNOs-1,0;

CaC03-1,0; pH 7,0.

5 cpena: rimoko3a-30,0; NaCl-2,0; NH,CI-0,8; K,HPO,4-0,5; CaCO3-5,0; pH 7,0.

6 cpena: rimoko3a-30,0; KNO3 -4,0; K,HPO,-0,2; NaCl-1,0; MgSO4x7H,0-0,5;

FeSO4x7H,0-0,2; ZnSO4x5H,0-0,02; pH 7,0.

Opranudeckue cpebl:

7 cpena: coeBast myka-20,0; ruaposusar kaseuna-10,0; riaroko3a-10,0; NaCl-1,0; pH 7,0.

8 cpena: coeBas myka-20,0; riroko3a-10,0; NaCl-5,0; pH 6,9.

9 cpena: coeBast myka-10,0; rimroko3a-20,0; (NH4),S04-0,65; K,HPO,4-0,45;

CaC03-3,0; ZnSO4x5H,0,FeS0O4x7H,0, MnClxx5H,0- ciensr; pH 7,2-7,4.

10 cpema—cpena Ay4: coeBast myka-10,0; rimroko3a-10,0; NaCl-5,0; CaCOs-1,0;

pH 7,2-7,4.

11 cpena — caxapo3Has cpena: coeast myka-10,0; caxaposa-20,0; KNO; -2,0;

NaCl-3,0; CaC0O3-3,0; pH 7,0.

12 cpema— cpema 5339: coeBas myka-10,0; rmmnepun-20,0; (NH4)2S04-1,5; NaCl-
3,0; CaCO5-3,0; pH 6,8.

13 cpema— cpenma I': coeBast myka-15,0; rmoko3a-20,0; (NH4),SO,4-2,0; NaCl-5,0; CaCO;3-
3,0; pH 7,0.

14 cpena: coeBas myka-20,0; riaroko3a-20,0; kpaxmai-20,0; mpoxokeBoii s3kctpakT-5,0; NaCl-
2,5; CaCO0s-3,0; ZnSO4x5H,0-0,003, CuSO4x5H,0-0,003; MnCl,x5H,0-0,003; pH 7,4.

15 cpena: coeBas myka-20,0; rmoko3a-10,0; kpaxman-15,0; ApOXKKEBOW SKCTPAKT-
1,0;K2HPO,-1,0; MgSO4x7H,0 -1,0;NaCl-3,0; ZnSO4x5H,0-0,002;
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FeSO4x7H,0 -0,01; CuSO4x5H,0-0,07; MnCl,x5H,0-0,008; pH 7,4.

16 cpena: npoxxeBondkcTpakT-5,0; rmoko3a-20,0; nenton-10,0; CaCO3-2,0;

pH 7,3.

17 cpena: kpaxmai pacTBopuMbIii-15,0; rirroko3a-10,0; coeBas myka-20,0;

nposxoxeBor akcrpakT-5,0; NaCl-2,5; CaCOs3-3,0;pH 7,6.

18 cpena— cpena Yareka ¢ IpOXKIKEBBIM SKCTPAKTOM U CaXapo30id: IPOKKEBOM IKCTpakT-4,0;
caxapo3a-15,0; NaNOs-2,0;FeSO4x7H,0-0,01; K;HPO4-0,5;

nentoH-10,0; CaCOs-2,0; pH 7,3.

19 cpena: mnenton-5,0; apoxkeBoil 3KcTpakT-5,0; rimroko3a-10,0; rugponusar KazeuHa-
10,0; NaCl-5,0; pH 7,3.

20 cpema — KyKypy3HO-caxapo3Hasi cpena: KyKypy3Hbld dkcTpakT-30,0; caxaposa-
20,0; pH 7,0.

21 cpena — 1% kykypysHas cpena: Kykypy3ubiii skctpakt-10,0; (NH4)2SO4-3,5;

NaCl-5.0; CaCO3-5,0; pH 7,4-7,6.

22 cpena — 0,7% Kykypy3Has cpena: KyKypy3HbI skcTpakr-7,0; peiOHas Myka-10,0;
rimoko3a-20,0; KoHPO,-0,25; MgSO4 x7H,0-0,5; NaCl-0,25; (NH,4),SOs- 0,4; CaCOs-3,0; pH 6,5-
7,0.

23 cpena: KyKypy3Hblil akcTpakT-10,0; kpaxman HepacTBopuMsIii-10,0;

(NH4)2S04-3,0; NaCl-3,0;CaC0O3-3,0; pH 7,0-7,2.

24 cpena: kykypy3Has myka- 20,0; kpaxman HepactBopumbliii-15,0; NH4NO3-0,7; KoHPO,-
2,0; NaCl-3,0; CaCOs-3,0; pH 7,0.

25 cpena — KyKypy3HO-coeBas cpena: Timoko3a-20,0; coeBas myka-20,0;

KyKypy3HbIi okcTpakT-10,0; kpaxman nepactopumsbiii-20,0; NaCl-3,0; CaCO3-2,0; pH 7,6.

26 cpena — cpena 6613: rmoko3a-10,0; kykypy3usiii sxkctpakT-10,0; KNO3-1,0;

NaCl-5,0; CaCOs-5,0; pH 7,0-7,2.

27 cpena — cpena Yamneka C TIIOKO30M U KYKYpY3HBIM SKCTPAKTOM: KYKYPY3HBIH 9KCTPaKT-

20,0; rmroxo3a-20,0; NaNO3 -2,0; K,HPO,4-1,0; MgSQO4x7H20-0,5;
FeSO,x7H,0-0,01; CaCOs-3,0; pH 7,0-7,3.
28 cpena: peibnas myka-10,0; riroko3a-20,0; makto3a-20,0; kpaxman
HepacTBopuMslii-10,0; nenton-5,0; (NH4)2S0;-2,0; NaCl -5,0; CaCOs; -
3,0; pH 7,0-7,2.

29 cpena: peioHas myka-10,0; rmoko3a-8,0; makro3a-16,0; kpaxman
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HEpacTBOPUMBIii-4,0; nenton-5,0; (NH4)2S04-1,6; K>HPO,-2,8; NaCl-3,0; CaCO; -
5,0; pH 7,0.

30 cpena: peioHas myka-10,0; rmroko3a-20,0; makro3a-20,0; nenton-5,0;

(NH4)2S0,-1,0; NaCl-5,0; CaCO3-5,0; pH 7,2-7,3.

31 cpena: rmoko3a-20,0; ropoxoBas wmyka-15,0; kpaxman HepactBopumbiii-8,5; NaNOs-
5,0; CaCOs3-5,0; menton-5,0; NaCl-5,0; pH 7,5-7,7.

32 cpena: riroko3a-10,0; ropoxosas myka-10,0; menrron-5,0; NaCl -5.0; pH 7,3.

33 cpena: rroko3a -10,0; oBesinast myka-10,0; CaCOs3-2,5; NaCl -5,0; pH 7,0-7,2.

34 cpena: apaxucoBas myka-10,0; coeBas myka-20,0; rimuuepun-5,0; pH 7,2.

35 cpena: otpyou-20,0; riaroko3a-10,0; NaCl-5,0; CaCOs-2,5; pH 7,0.

36 cpena — TIMIOK030-TIENTOHHAS cpefa: Tioko3a-10,0; menrron-5,0; Ko;HPO,4-1,0;

MgSQO4x7H,0-0,5; pH 7,2-7,4.

37 cpena — opranuueckas cpena Bakcmana: rirokosza-10,0; mentoH-5,0; MSCHOW 3KCTpakT-
5,0; NaCl-5.0; pH 7,2-7,4.

38 cpema: rmunepun-5,0; nenron-5,0; KNO3-0,5; K,HPO,4-0,5; NaCl-1,0; MgSO4x7H,0-1,0;
pH 7,2.

39 cpena: acmaparus-10,0; riroko3a-30,0; KH,PO4-5,0; MgSO4x7H,0-5,0;

pactBop conent-1mr; pH 7,2.

D¢ddexTuBHOCT, OMOCHHTE3a aHTHOMOTHKA A-70 Ha MCHOJB3YEMBIX CpPEAax OLIEHWBAIHU IO
BEJTMYHMHE aHTUOAKTEpUATbHON aKTUBHOCTH KYJIbTYPaIbHOM KHUAKOCTH U SKCTPAKTOB U3 OMOMACCHI.
AHTHOAKTEpUANTBHYIO aKTHBHOCTH KYJIBTYpPAJIbHBIX JKHUIKOCTEH M OKCTPAKTOB ONpEACISUIA B
OTHOIICHWH  KJIIMHUYECKOTO  METHIMIIIMHPE3UCTEHTHOro  mramMmaS.aureusNe 9. Otbop
METUIIWJUTMHPE3UCTEHTHOTO  ITaMMa  CTaWIOKOKKa TpoBedeH Ha 0Oaze lleHTpanbHOA
Knununueckoii bonpauibl Menunuackoro Llentpa Ynpasnenus [emnamu [Ipesuaenta PecryOmuku
Kazaxcran. Wnentndukanuio mramma cTaduIOKOKKa W ONpEAETICHHE €ro PE3MCTEHTHOCTH K
JIEKApCTBEHHBIM TIpernapaTaM MMPOBOIMIN Ha aBTOMAaTHYECKOM OaKTEPHUOIIOTHYECKOM aHaIH3aTope
“MINI API” pupmsr “BIO MERIEUX”.S.aureus Ne 9 o6nanan ycTOHYMBOCTBIO K OeTa-TaKTamam,
AMUHOTJIMKO3U1aM (TEeHTaMUIMHY), SPUTPOMHUIINHY, TETPAIIUKINHY, MUHOIIUKIIUHY.

AHTUMUKPOOHYIO aKTUBHOCTh HM3y4JaJld METOJIAMH JBYKPATHBIX CEPUHHBIX pa3BeICHUH M
mud¢y3uu B arap. AHTUOMOTHYECKAsi aKTUBHOCTD BbhIpa)kajlach B YCIOBHBIX €IMHULIAX: | ycliOBHAs
eIMHUIIA OblJIa paBHA MUHUMAIILHOMY KOJIMYECTBY aHTUOMOTUYECKUX BEIIECTB, MPEMSTCTBYIOMUX
pPOCTY TECT-OPraHM3MOB IIPU 3aCeBE€ U3 pacdera 10° cnop Ha Imn cpenbl. MUKpOOpPraHu3Mbl

uHKyouposanu mpu temneparype 37°C B Teuenne 24 4acos.
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PesyabTaTsl ucciienoBanuii

[Ipn wuszyyenun OuocuHTe3a aHTUOMOTHKA A-70 YyCTAaHOBJIEHO, YTO aHTUOMOTHUYECKOE
BEILIECTBO O0Opa3yeTcss Kak B KYJbTYpPaJIbHOW >KHJIKOCTH, TaKk M B Omomacce mramma UMB 70.
JlanHple 1O aHTHOAKTEPUAIBbHOM AaKTHBHOCTH KYJIbTYPAJIbHOM JKHUAKOCTH W OSKCTPAKTOB U3
Ouromacchl IPUBEJICHBI B TAOIHUIIE.

Tabnmuma - AnTHOakTepHanbHas aKTUBHOCTh KyJIbTypalibHOW >kmakocTu mramma MMB 70 Ha

CUHTCTHYCCKHX U OPTaHUYCCKUX Cpeaax

AKTHUBHOCTb B OTHOILEHUH MRSA Ne 9, | Obmas CyMMapHast

Fomep cpeis! €/1.pa3BeACHIS/MIT aKTUBHOCTb,
e/1.pa3BeACHUS/ T

KynbTypanbHas )KUAKOCTh | DKCTPaKTHl U3 OMOMACCHI
1 20 10 20023
2 20 10 20036
3 20 10 20046
4 20 0 20000
5 10 0 10000
6 20 8 20032
7 8 0 8000
8 80 20 80128
9 40 10 40054
10 160 100 160860
11 80 10 80054
12 160 80 160528
13 40 10 40070
14 40 10 40170
15 100 20 100228
16 1000 200 1006900
17 80 40 80552
18 640 160 640896
19 640 80 640544
20 320 80 320880
21 40 10 40182
22 80 10 80100
23 80 10 80132
24 80 10 80086
25 160 20 160108
26 320 40 320336
27 160 40 160504
28 40 10 40144
29 40 20 40308
30 20 0 20000
31 320 40 320472
32 320 40 320224
33 200 40 200344
34 80 10 80146
35 160 20 160144
36 80 20 80096
37 160 10 160038
38 100 20 100020
39 40 10 40112
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AKTHBHOCTb KYJbTYypaJIbHOW JKHJIKOCTM Ha HU3yueHHbIX cpenax NeNel-39 Bapeupyer B
mupokux mnpeaenax, or 0 mgo 1000 en.pasBenenus/mi. Ha cuHTeTnueckmx cpemax NeNel-
6aKTUBHOCTh KYJIbTYpPaIbHOMKHAKOCTH He3HauuTenbHas (10-20 ex.pa3BeneHus/mir). AKTUBHOCTD
KyJIbTypaJIbHOW KHMIKOCTH Ha cpenax ¢ coeBoi Mykout (NeNe7-15) - ymepennas, 1u00 HHU3Kas U
u3Mensiercs ot 8 g0 160 em.pasBenenus/mi. Ha cpemax ¢ poiOHOM Mmykoi (NeNe28-30),
acmapariHoM  (Ne39) akTHBHOCTH KYJIbTYPaJbHOM >KHJIKOCTH TaKkKe HEBBICOKAs W HAXOIUTCS B
npeaenax 20-40 en.pasBeaeHusi/mi. Ha coeBoii cpene Ne 7 ¢ ruaponm3aToM Ka3erMHa aKTHBHOCTH
KyJIbTypaJIbHOW KHJIKOCTH camast Hu3Kas (8 exm.pa3Bemenusi/mi). Takum oOpa3om, BBelIEHHE B
COCTaB CpeAbl PHIOHOM MYKH, acmaparvHa WIM THAPOJIHM3aTa Ka3erMHa OTPHUIATEIbHO BJIHMSET Ha
O6uocunTe3 anTuOMoTHKa. Ha cpemax c apaxucoBoit mykoit (Ne34) u orpyosmu (Ne35) akTUBHOCTh
KyIbTYpPallbHOM KHUAKOCTH YyMepeHHas U cocraBiseT 80-160 en.pa3BeneHus/miu. Beicokas
aKTUBHOCTb KYJbTYpaJbHON HUJAKOCTU HAOJIOJAETCS Ha cpefax € KyKYpPY3HbIM 3KCTPaKTOM (10
320 en.pa3BeneHus/Mi), ropoxoBoil Mykod (320 em.pa3BencHus/MII), OBCSIHOW Mykou (200
en.pa3seneHus/min). Haubonee BbICOKash aKTUBHOCTH KYJIbTYpaldbHOW >KMJIKOCTUHAOIIOTAETCS Ha
OpPraHMYECKUX Cpeax ¢ IPOoXkKeBbIM SKCTpakToM (NeNel6-19) - mo 1000 ex.pa3BeaeHuMs/MII.

Bec Ouomacchl 3HAUMTENBHO HM3MEHSETCS B 3aBUCHMOCTH OT THHa cpel. MuHUMalbHOE
HaKoIUIeHHe OMoMacchl HaOIIOJAETCs Ha CHHTETHYECKUX cpenax: oT 2,3 mo 6,0 r/m. Haubonee
BBICOKOE HAaKOIUIEHHE OMOMacchl 00ecTeuMBaIlOT OpraHudeckue cpeasl: ot 3,8 mo 18,2 r/m.
MaxkcruManbHO BBICOKOE HaKoOIUIeHHe Ouomacchl HabOmromaercs Ha cpenax: 1% KyKypysHO# cpene
No21 (18,2 r/m), coeBoii cpene Nel4 (17,0 r/m), peionoit cpene Ne34 (15,4 r/n).

AHTHOaKTepUaIbHas aKTUBHOCTh SKCTPAKTOB M3 OMOMACCHI 3HAYUTEIHHO HUKE aKTHBHOCTH
KyJIbTYPaJIbHOM HAKOCTM M BapbUpyeT Ha M3Y4YEHHBIX cpenax B mpenenax or 0 mo 200
en.pa3BeneHus/miu. Hambosee BbICOKash aKTUBHOCTH SKCTPaKTOB M3 Ouomaccel mramma MMB 70
Habmomaercss Ha coeBoil cpene NelO- 100 en.pa3BeneHMs/MII, € JAPOXOKEBBIM HSKCTPAKTOM U
nentoHOM Ne 16-200 em.pa3BeneHUs/MII, ¢ JPOXKIKEBBIM JKCTPAKTOM U caxapo3zod Nel8-
160 en.pasBenenust/min. OTcyTcTBHE 00pa3oBaHHsS aHTHOMOTHKAa B OWomacce HaOMIOIaeTcs Ha
cuHTeTnueckux cpeaax NelNe 4-5 | coeBoit cpene ¢ ruapoan3aToM kazenHa Ne 7 u cpene ¢ pplOHOM
Mykoi Ne30.

[IpoBeneH pacyeT BENWYMH CYMMAapHBIX aKTHBHOCTEH KyIbTypalbHOW IKHJIKOCTH U
sKCTpakToB U3 Ouomaccel mramma UMB 70 amns onenku 3¢p¢dekTHBHOCTH OMOCHHTE3a aHTUOMOTHKA
Ha cpegax NeNel-39. HambGonee Bbicokas o00Imas cymMMapHasi aKTUBHOCTh HaOJIOJaeTcs Ha
OpPTraHUYECKUX cpelax: ¢ APOKkKeBbIM 3KcTpakToM-Nel6 (1002280 en.pasenenus/in), Nel8 (640896
en.pa3zBeneHus/n) u Nel9 (640544 en.paszBeneHusi/n); ¢ KyKypy3HbIM dKcTpakToMm - Ne20 (320880
en.passeneHus/n), Ne26 (320336 en.pa3BeneHus/n); ¢ TOpoxoBoM Mykon-Ne3l (320472
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en.pazBeneHus/n), Ne32 (320224 en.pa3BenmeHus/n); ¢ OBCcsHOW  Mykoi-Ne33 (200344
e.pa3BeCHUs/T).

Takum oOpazom, oNTUMaNbHBIMU JUId OuocuHTe3a aHTHUOMOTHKAa A-70 B JaHHOM
WCCIICIOBAaHUH  SIBJSIFOTCS  OPTaHUYECKHUE Cpelbl C  JIPOXOKEBBIM OKCTPAKTOM, KYKYpPY3HBIM
JKCTPAKTOM, TOPOXOBOM MYKOMH, OBCSHOM MYKOW M IENTOHOM, IIPU KYJIbTUBHUPOBAHUU HA KOTOPBIX
OTMEYEHa BBICOKAs BEJIMYMHA AHTUOAKTEpUAIbHOW AaKTUBHOCTH KYJIbTYpPaJlbHOW JKUAKOCTU U
HKCTPAKTOB M3 OHMOMAacchl B OTHOIIEHMM KOKKOBBIX TecT-MUKpoopranuzMoB.Cpega Nel6 ¢
JPOXOKEBBIM OKCTPAKTOM M TENTOHOM SBIsieTCS HauOojiee ONTUMaIbHOW Juis OuWOcHHTE3a
aHTHOaKTepuabHOTO aHTHONOTHKA A-70.

ITonmy4yeHHble 1aHHBIE CBUAETENBCTBYIOT O BHICOKOIM 3HAUMMOCTH COCTaBa MUTATEIbHBIX CPEJl

st OnocuHTe3a agTruomorrka A-70.
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Summary

The most optimal for the biosynthesis of the antibiotic-peptolid A-70 are organic media with yeast and
corn extracts, pea and oat flour, the cultivation in which is characterized by a high value of antibacterial
activity of the culture broth and biomass extracts. Optimal medium with yeast extract and peptonefor
biosynthesis of the antibacterial antibiotic A-70 was selected, in which summary activity equaled 1002280
dilution units/I.

Resistance of infectious agents to antibiotics is a serious problem in clinical medicine. The
efficiency of many antibiotics, traditionally used to treat infectious diseases, is reduced because of
the increasing spread of sustainable bacterial strains [1-3]. The end of the 20th and beginning of the
present century were marked by a steady trend to the predominance of gram-positive bacteria in the
nosological structure of both hospital-acquired and community-acquired infections [4, 5]. Thus,
since the late 90's of the last century in the spectrum of hospital flora in intensive care and
reanimation unit (ICRU) the first place was taken by gram-positive multiresistant cocci [6, 7].
Gram-positive bacteria have become leading pathogenic agents of hospital-acquired pneumonias,
registered in the USA and Europe, with a mortality rate of 20-50%, and in ICRU - up to 70-90%.

Recently the unprecedented increase in the prevalence of methicillin-resistant
Staphylococcus aureus (MRSA) was observed. For years, methicillin-resistant staphylococci were
considered only as hospital pathogens, but not long ago the situation has changed for the worse,
these microorganisms are increasingly causing community-acquired infections. Practically
important feature of methicillin-resistant staphylococci is the high frequency of associated
resistance to antibiotics of different groups. MRSA are insensitive to all beta-lactam antibiotics:
penicillins, including inhibitor-protected, I-1V generation cephalosporins and carbapenems. The
increase in number and wide spread of resistant strains of gram-positive bacteria has led to the fact
that in the treatment of caused by them infections glycopeptides are used predominately, the main
representative of which is vancomycin. However, appearance of S.aureus strains with insufficient
susceptibility to vancomycin and increase in their numbers require the development of new

approaches to the treatment of gram-positive infections [8]. With the increasing importance of

60



multidrug resistance and lack of antibiotics with novel mechanisms of action it is necessary to
develop new drugs.

In the Institute of Microbiology and Virology CS MES RK, the complex antibiotic A-70 has
been developed, high active against clinical coccal pathogens: staphylococci, streptococci,
micrococci, enterococci and aerococci with different types of drug resistance. The antibiotic A-70 is
a complex of compounds of peptolid-heteropeptidolactone group; ethamycinand new and
previously unknown components were found in its composition. The antibiotic A-70 has a
pronounced therapeutic effect for experienced infected mice in the model of experimental
staphylococcia (MRSA).

The study objective was to investigate the conditions for biosynthesis of antibiotic A-70 in the
synthetic and organic media and selection of optimum media for the formation of antibiotic
substance.

Materials and Methods

In order to obtain spore material the strain of actinomycete IMV 70 was grown at 28°C for 10
days on potato-dextrose agar.

The cultivation of the actinomyecete strain IMV 70 was performed in two stages. Vegetative
seed material was grown in Erlenmeyer flasks (750 ml) containing 100 ml of medium on a rotary
shaker (180- 200 rpm) at 28°C during 48 hours. The amount of the seed material, used for the
inoculation of the seed medium, composed 1 % (spore suspension 10°/ml). The composition of the
seed medium A4 (%): soy flour-10,0; glucose-10,0; NaCl -5,0; CaCOs-1,0. The amount of
inoculum’s for the sowing of fermentation medium composed 3% (vegetative mycelium).
Biosynthesis of antibiotic was performed in Erlenmeyer flasks (750 ml) containing 100 ml of
medium on a rotary shaker (180- 200 rpm) at 28°C during 96 hours.

Surveillance of conditions for biosynthesis of antibiotic A-70 was conducted on 6 synthetic
and 33 organic media used for antibiotic fermentation. Composition of media is given in g/I.

Synthetic media

1 medium — Waksman's synthetic medium: glycerin-30,0; K;HPO4-1,0;

MgSO4x7H,0-0,5; KCI-0,5; FeSO4x7 H,0 -0,01; NaNO3-2,0; pH 7,2-7,4.

2 medium — Krasilnikov's synthetic medium: glucose-20,0; MgSQO4x7H,0-0,5; K,HPQO,4-1,0;
NaCl-0,5; KNO3-1,0; CaC03-3,0; pH 7,0.

3 medium — starch-ammonia medium: starch-10,0; K;HPO4-1,0; NaCl-1,0;

(NH4)2S04-1,0; CaCO3-3,0; pH 7,0.

4 medium — medium 52/6: glucose-5,0; indissoluble starch-10,0; KNOs-2,0;

MgSO4x7H,0-0,25; KoHPO4-0,2; (NH4)2S0:-1,0; NaCl-5,0; KNOs-1,0; CaCOs-1,0; pH 7,0.
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5 medium: glucose-30,0; NaCl-2,0; NH4CI-0,8; K;HPO4- 0,5; CaCOs- 5,0; pH 7,0.

6 medium: glucose-30,0; KNOs- 4,0; K;HPO4-0,2; NaCl-1,0; MgSQO4x7H,0-0,5; FeSO4x7
H,0-0,2; ZnSO4x5H,0-0,02; pH 7,0.

Organic media

7 medium: soy flour-20,0; casein hydrolyzate-10,0; glucose-10,0; NaCl-1,0; pH 7,0.

8 medium: soy flour-20,0; glucose-10,0; NaCl-5,0; pH 6,9.

9 medium: soy flour-10.0; glucose-20,0; (NH4)2S04-0,65; K;HPO4-0,45; CaCO3-3,0;
ZnSO4x5H,0, FeSO4x7H,0, MnClx5H,0-traces; pH 7,2-7,4.

10 medium — medium A4: soy flour-10,0; glucose-10,0; NaCl-5,0; CaCOs-1,0; pH 7,2-7,4.

11 medium — sucrose medium: soy flour-10,0; sucrose-20,0; KNO3-2,0; NaCl-3,0; CaCOs-
3,0; pH 7,0.

12 medium- medium 5339: soy flour-10,0; glycerin-20,0; (NH4),S04-1,5; NaCl-3,0; CaCOs-
3,0; pH 6,8.

13 medium: soy flour-15,0; glucose-20,0; (NH4),S04-2,0; NaCl-5,0; CaCO3-3,0; pH 7,0.

14 medium: soy flour- 20,0; glucose -20,0; starch- 20,0; yeast extract-5,0; NaCl-2,5; CaCO3 -
3,0; ZnSO4x5H,0-0,003, CuSO4x5H,0-0,003; MnCl,x5H,0-0,003; pH 7,4.

15 medium: soy flour-20,0; glucose-10,0; starch-15,0; yeast extract-1,0; K;HPO4-1,0;
MgSO4x7H,0-1,0; NaCl-3,0; ZnSO4x5H,0-0,002; FeSO4x7H,0-0,01; CuSO4x5H,0-0,07;
MnClx5H,0-0,008; pH 7,4.

16 medium: yeast extract-5,0; glucose-20,0; peptone-10,0; CaCOs-2,0; pH 7,3.

17 medium: dissoluble starch-15,0; glucose-10,0; soy flour-20,0; yeast extract-5,0; NaCl-2,5;
CaCO03-3,0; pH 7,6.

18 medium —Chapek's medium with yeast extract and sucrose: yeast extract-4,0; sucrose-15,0;
Na NO3-2,0; FeSO4x7H,0-0,01; K,HPO4-0,5; peptone-10,0; CaCOs-2,0; pH 7,3.

19 medium: peptone-5,0; yeast extract-5,0; glucose-10,0; casein hydrolyzate-10,0; NaCl-
5,0; pH 7,3.

20 medium — corn-sucrose medium: corn extract-30,0; sucrose-20,0; pH 7,0.

21 medium — 1% corn medium: corn extract-10,0; (NH4),S0,-3,5; NaCl-5,0;

CaC03-5,0; pH 7,4-7,6.

22 medium — 0,7% corn medium: corn extract-7,0; fish flour-10,0; glucose-

20,0; K2HPO4-0,25; MgSO4x7H,0-0,5; NaCl-0,25; (NH4 ).S0.-0,4; CaCOs-3,0; pH 6,5-7,0.

23 medium: corn extract-10.0; indissoluble starch-10,0; (NH4)2.S0;-3,0; NaCl-3,0; CaCOs-
3,0; pH 7,0-7,2.
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24 medium: corn flour-20,0; indissoluble starch-15,0; NH4sNO3-0,7; K;HPO,4-2,0; NaCl-3,0;
CaCO03-3,0; pH 7,0.

25 medium: glucose-20,0; soy flour-20,0; corn extract-10,0; indissoluble starch- 20,0; NaCl-
3,0; CaC0Os3-2,0; pH 7,6.

26 medium — medium 6613: glucose -10,0; corn extract-10,0; KNOs-1,0; NaCl-5,0; CaCOs-
5,0; pH 7,0-7,2.

27 medium — Chapek's medium with glucose and corn extract: corn extract-20,0; glucose-
20,0; NaNO3.2,0; K,HPO4-1,0; MgSO4x7H,0-0,5; FeSO4x7H,0-0,01; CaCOs-3,0; pH 7,0-7,3.

28 medium: fish flour-10,0; glucose-20,0; lactose -20,0; indissoluble starch-10,0; peptone-5,0;
(NH4)2S04-2,0; NaCl-5,0; CaC0Os-3,0; pH 7,0-7,2.

29 medium: fish flour-10,0; glucose-8,0; lactose-16,0; indissoluble starch-4,0; peptone-5,0;
(NH4)2S04-1,6; K,HPO4-2,8; NaCl-3,0; CaCOs-5,0; pH 7,0.

30 medium: fish flour-10,0; glucose-20,0; lactose-20,0; peptone-5,0; (NH4)>SO4- 1,0; NaCl-
5,0; CaCOs-5,0; pH 7,2-7,3.

31 medium: glucose-20,0; pea flour-15,0; indissoluble starch-8,5; NaNO3-5,0; CaCOj3-5,0;
peptone-5,0; NaCl-5,0; pH 7,5-7,7.

32 medium: glucose-10,0; pea flour-10,0; peptone-5,0; NaCl-5,0; pH 7,3.

33 medium: glucose-10,0; oat flour-10,0; CaC0Os-2,5; NaCl-5,0; pH 7,0-7,2.

34 medium: peanut flour-10,0; soy flour-20,0; glycerin-5,0; pH 7,2.

35 medium: bran flour-20,0; glucose-10,0; NaCl-5,0; CaC0Os-2,5; pH 7,0.

36 medium: glucose-10,0; peptone-5,0; K;HPO4-1,0; MgSO4x7H,0-0,5; pH 7,2-7,4.

37 medium— Waksman's organic medium: glucose-10,0; peptone-5,0; meat

extract-5,0; NaCl-5,0; pH 7,2-7,4.

38 medium: glycerin-5,0; peptone-5,0; KNOs-0,5; K;HPO,4-0,5; NaCl-1,0;

MgSO;4x7H,0-1,0; pH 7,2.

39 medium: asparagine-10,0; glucose-30,0; KH,PO4-5,0; MgSO4x7H,0-5,0; saline solution-1
ml; pH 7,2.

Efficiency of antibiotic's A-70 biosynthesis on these media was evaluated based of the value
of antibiotic activity of the culture broth, extractions from biomass, and accumulation of biomass.
Antibacterial activity of culture broths and extractions from biomass was determined against

clinical methicillin resistant strain S.aureus Ne 9. The selection of methicillin resistant strain of
Staphylococci was carried out at the premises of the Central Clinical Hospital of the Medical
Presidential Center of Kazakhstan. The identification of Staphylococci strain and determination of

its resistance towards medical preparations was performed on the automated bacteriological
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analyzer «MINI API» from «BIO MERIEUX» company. S.aureus Ne 9 was resistant to beta-
lactams, aminoglycosides (gentamicin), erythromycin, and tetracycline.

The antibacterial activity was surveyed by two-fold serial broth dilution method and by agar
diffusion method. Antimicrobial activity was counted in conventional units: 1 conventional unit
equals the maximum amount of antibiotic substances, inhibiting the growth of test-organisms after
sowing at the rate of 10° spores/ml of medium. Microorganisms were incubated at 37 °C for 24
hours.

Research results
When studying biosynthesis of the antibiotic A-70 it was established that the antibiotic
substance is produced both in the culture fluid and biomass of the strain IMV 70. Data on the

antibacterial activity of culture fluid and biomass extracts are given in Table 1.

Table - Antibacterial activity of the culture fluid and biomass extracts of the strain IMV 70 in synthetic and
organic media

Activity against MRSA Ne 9, dilution unit/ml Total summarized
Ne of medium activity, dilution unit/I
Culturebroth Extractsfrombiomass

1 20 10 20023
2 20 10 20036
3 20 10 20046
4 20 0 20000
5 10 0 10000
6 20 8 20032
7 8 0 8000

8 80 20 80128
9 40 10 40054
10 160 100 160860
11 80 10 80054
12 160 80 160528
13 40 10 40070
14 40 10 40170
15 100 20 100228
16 1000 200 1006900
17 80 40 80552
18 640 160 640896
19 640 80 640544
20 320 80 320880
21 40 10 40182
22 80 10 80100
23 80 10 80132
24 80 10 80086
25 160 20 160108
26 320 40 320336
27 160 40 160504
28 40 10 40144
29 40 20 40308
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30 20 0 20000
31 320 40 320472
32 320 40 320224
33 200 40 200344
34 80 10 80146
35 160 20 160144
36 80 20 80096
37 160 10 160038
38 100 20 100020
39 40 10 40112

Activity of culture broth fluctuates significantly in the tested media NeNe 1-39-from 0 to
1000 dilution units/ml. On synthetic media Nel-6 the activity of culture broth was insignificant (10-
20 dilution units/ml). Activity of culture broth on media with soy flourNe7-15 was moderate or low,
fluctuating within 8-160 dilution units/ ml. In the media with fish flour and asparagine (Ne 28-30,
39) the activity of culture broth is low and fluctuates within 20-40 dilution units/ml. On soy
medium Ne7 with casein hydrolyzate activity of culture broth is completely absent (8 dilution units/
ml). Therefore, introduction of fish flour, asparagine or casein hydrolyzate into a medium has a
negative effect on the antibiotic's biosynthesis. In the media with peanut flour (Ne34) and bran
(N\e35) the activity of culture broth is moderate and equals 80-160 dilution units/ml.The high
activity of the culture broth is observed on media with corn extract (40-320 dilution units/ ml), pea
(320 dilution units / ml) and oatmeal (200 dilution units / ml). The highest activity of the culture
fluid in relation to the test microorganisms is observed in organic media with yeast extract (NeNel6-
19) — up to 1000 dilution unit/ml.

Biomass weight varies considerably depending on the type of media. Minimal biomass
accumulation is observed in synthetic media: from 2.3 to 6.0 g/L. Maximum biomass accumulation
is provided by organic media: from 3.8 to 18.2 g/L. The highest biomass accumulation is observed
in media: 1% corn medium (Ne 21-18.2 g/L), soy medium Nel4(17.0 g/L), fish medium Ne34 (15.4
g/L).

Antibacterial activity of extractions from biomass is much lower than the activity of culture
broth and fluctuates within 0-200 dilution units/ml in the tested media. The highest activity of
biomass extracts of the strain IMV 70 was observed in soybean medium Ne 10-100 dilution unit/ml,
medium with yeast extract and peptone Nel6-200 dilution unit/ml, medium with yeast extract and
sucrose Nel8- 160 dilution unit/ml. No production of the antibiotic in biomass is observed in
synthetic media NeNe 4-5, soybean medium Ne7, and fish flour medium Ne30.

The values of total activities of the culture fluid and biomass extracts of the strain IMV 70
were calculated to evaluate the antibiotic biosynthesis efficiency in the tested media. The highest

overall total activity is observed in organic media:with yeast extract - Nel6 (1002280 dilution
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unit/L), Nel8 (640896 dilution unit/L), Nel9 (640544 dilution unit/L); with corn extract - Ne20
(320880 dilution unit/L), Ne 26 (320336 dilution unit/L); with pea flour - Ne31 (320472 dilution
unit/L), Ne32 (320224 dilution unit/L); with oatmeal - Ne33 (200344 dilution unit/L).

Thus, the organic media with yeast and corn extracts, pea and oat flour, the cultivation in
which is characterized by a high value of antibacterial activity of the culture fluid and biomass
extracts against coccaltest microorganisms are optimal for biosynthesis of the antibiotic A-70 in this
study. The medium Nel6 with yeast extract and peptone is the most optimal for biosynthesis of the
antibiotic A-70. The data of the research indicates that the composition of the nutrient media is
highly important for biosynthesis of the antibiotic A-70.
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Koll TO3IMAI J9PLJIEPT'E TYPAKTBI KOKK HHOEKIIUAJIAPTA
BEJCEHAUIIK AEHTEUNI ’)KOFAPBI A-70 HENTOJUA-AHTUBUOTUI'THIH
BUOCHUHTE3IH 3EPTTEY

1EMK«MI/IKpO6I/IOJ‘IOFI/I$I}K9He BUpyconorussuHcTUTyTh» FKBEFMKP, Anmatet
2Ka3aKCTaH Pecrry6mkacer [Ipesuaenti Ic 6ackapMachiHBIH MeTUITHATBIK
OpTajbIFbl, AIIMaThI

Tyiiin

A-70 menTonua-aHTHOMOTHUTiIHIH OWMOCHHTE31 YIIIH AaIIBITKBIIDKOHE JXYTepi JKCTPAaKTaphl, HOKAT
KOHECYJIBI YHIAPBhl KOCBUIFAH OPraHUKAJBIK OpTasap KOJalibl OOJNBIN TaObUIABI, OCHl OpTalapa ecipreHyie
KYJBTYPaJIbIK CYMBIKTBIKTBIH)KOHEOMOMACCa SKCTPAKTAPBIHBIH — aHTHOAKTEPHAIIBIK OCJICEHAUTITIHIH MOHI
JKOFapbl OONATHIHBI OenrineHai. A-70aHTHOMOTHKTI €H JKOFaphl MOIIIIeM/Ie KYPY YIIiH allbITKBIII SKCTPAKTHI
MEHIIENITOH KOCBUIFaH OpTa KOJaWiabl OOJibIn  TaOBLIABLOCHI  OPTAJAKUBIHTBHIK ~aHTHOMOTHUKAIIBIK
oencenainiril002280 cy#bnTy Oipiri/m Kypasbl.
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