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PT'TI «MaCTHTYT MUKpOOHONITOTHH B BUpycosorum»y KH MOH PK

AHTUBAKTEPHUAJBHBIE CBOMCTBA IPUPOJHBIX AHTUBUOTHUKOB,
OBPA3YEMbBIX AKTUHOMUHOETAMMU I0)KHOI'O KASAXCTAHA

AHHOTAMSA

[Ipupoanbie aHTUOMOTHUKU MPOSBUIIM Pa3HYI0 aKTUBHOCTH, KaK MPOTHB T'PaMIOIOKUTEIBHBIX,
TaKk M TPaMOTPHULATENBHBIX TECT-MUKPOOPIaHM3MOB. YPOBCHb aHTHUOMOTHYECKOM aKTHBHOCTH
npemaparoB u3MeHsics B npeaenax ot 0 go 200000 ex.pa3senenus/mi. Hanbomnee BRICOKYIO aKTHBHOCTh
(100000 - 200000 en.pa3BeneHUs/MII) TMPOTHB TPAMIOIOKHUTENBHBIX OakTepuit (S. aureus 209 P,
MyTaHTOB craduiokokka Y®-2 u Y®-3, Bacillus subtiliSATCC 6633) nposBuim  aHTHOMOTHUKH
KAO03A, KAO10L, KAOISA, KAOI5B, KA027E, KAO87BKAO031C, KA030C, KAO049A; npotus
Escherichia coli J53 pMG223 — antuonotuku KA003A, KAO15A KA015B, KA031C, KA049A.

KiroueBsble c10Ba: IPUPOIHBIC aHTUOUOTUKY, aKTHHOMHIICTHI

Pe3ucteHTHOCT K aHTUMUKPOOHBIM IMpemapaTaM HMEET OrPOMHOE COIMAIbHO-
HPKOHOMHUYECKOE 3HAUYE€HHWE M B PA3BUTHIX CTpaHaX MHpa paccMaTpUBAETCs Kak yrposa
HAI[MOHAJbHOU Oe3omacHOCTH. Ha mpoTsbkeHWH MOCHeAHMX JIET OTMEYaeTcsl, Kak yBeJIHMYeHHe
pacrpoCTpaHeHHUsT PE3UCTEHTHBIX BO30ynuTeneil MHQEKIHH, Tak W BO3pacTaHHE YPOBHS HX
PE3UCTEHTHOCTH K aHTHOakTepuanbHbiM Tpemapatam [1-3]. Coucox  "mpoOGiemHBIX"
BO30yauTENIel HO30KOMHUAIBHBIX HMH(EKUUH MOCTOSHHO pacmmpsierca. Tspkenble HMHQEKIUH
(cercuc, MEHMHTHUT, NMHEBMOHMS), BbI3BaHHbIE YCTONYMBBIMU IIITAMMaMH, COIIPOBOXKIAIOTCS
Oosiee BBICOKOM 4YacTOTOM JseTanbHBIX HcX0n0B [4]. B ciywae 3abosieBaHuii, BbI3BaHHBIX
MOJINPE3UCTEHTHON (IopoM, oOIIasi CTOMMOCTh JICYEHHs YBEIMUYMBAETCS B HECKOJIBKO pa3 3a
cyeT OoJblled UIMTENBHOCTH TMpeObIBaHUs OOJBHOTO B  CTAllMOHAape, HCIOJIb30BAHUS
JIOPOTOCTOSIIINX aHTUOMOTHUKOB BTOPOTO WJIM TPETHEro psijia, AJIUTEIbHOCTH MX MPUMEHEHMUS,
YBEJIMYEHUS YKciia AMarHOCTHYECKUX U JieueOHbIX npoueayp [1,3]. Cpenu rpamoTpuLiaTeTbHBIX
MUKpPOOPTraHM3MOB K Haubosee «IpoOJeMHBIM» CIeAYyeT OTHECTH TaKHMX HpeJCcTaBUTeNei
cemeiictBa Enterobacteriaceae, kak Escherichia coli, Klebsiella spp., Enterobacter spp. [6]. U3
He(epMEHTHUPYIOLIUX MHKPOOPTraHNU3MOB OCHOBHOC 3HAYCHHUC umerot Pseudomonas
aeruginosa u Acinetobacte spp. [7]. Cpemu TpamIIOIIOKUTENBHBIX MHKPOOPTaHH3MOB
MHOYECTBEHHAs JIEKAPCTBEHHAs YCTOMUYMBOCTH HambOosiee pacrpocTpaneHa y Staphylococcus
aureus U KoaryJa30HETaTHBHBIX CTa(HIOKOKKOB, a Takxke Enterococcus spp. [8-9]. Jieuenue
UH(pEKINH, BBI3BAHHBIX STUMHU BO30YIUTENSAMU, SBISETCS OJHOM M3 CaMbIX CJIOXHBIX IpoOiieM
KJIMHUYECKOH XHMMHOTEpAlluu U3-32 TSDKECTH d3TUX 3a00JIeBaHMM M MHOXKECTBEHHOCTH
MEXaHU3MOB YCTOWYMBOCTH Y MUKPOOPTaHU3MOB.

AHTHOMOTUKOPE3UCTEHTHOCTh BO30YyIUTENeH HO30KOMHMAJbHBIX HMH(MEKUUH sBIsSeTCS B
HacTofAllee BpeMsi IiIo0anbHON MpoOIeMON, CYIIECTBEHHO JTUMUTHpYOIIeH 3¢ (eKTHBHOCTh
CTaHJAPTHBIX PEKUMOB SMIIMPUUECKON TEparmuu U onpenensoneil HeoOX0AMMOCTb U3bICKaHUs
HOBBIX BBICOKOA((EKTUBHBIX IPUPOJAHBIX aHTUOMOTHUKOB, aKTUBHBIX B OTHOIIIEHUU ITPOOJIEMHBIX
MOJUPE3UCTCHTHBIX MUKpOOpranu3moB [10-12].

Lenbto MaHHBIX HUCCIIEOBAHMM SBISUIOCH W3Yy4YE€HHE aHTHOAKTEpUaIbHOTO JEWCTBUS
MPUPOIHBIX AaHTUOMOTUKOB, BBIICICHHBIX M3 aKTHHOMUICTOB mouB FOxHoro Kazaxcrana, B
OTHOILLIEHWUU IPAMIIOJI0KUTEIBHBIX U TPAMOTPULATENBHBIX TECT-MUKPOOPTaHU3MOB.
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MarepuaJjbl 1 METOABI

J1J1s oJTydeHus CIIOPOBOTO MaTepHralia MTaMMbl aKTHHOMHMIIETOB BHIPAIIIMBAIIA B TCUCHHE
10 pmueit mpu Ttemmeparype 28° ma arape Ne 1 Tayse mmm oBcsHoM arape. buocunTtes
AHTUOMOTHKOB OCYIIECTBISLIM B Koi0ax OpieHMmeriepa BMecTHMOCThIO 750 Mi B oObeme
nuraressHoi cpeasl 100 M Ha kpyrosoi kauanke (180-200 06/mun) npu temneparype 28° C B
tTeueHue 96 yacos.
[Ipn m3ydeHnn OMOCHMHTE3a AaHTUOMOTHUKOB HMCIOIH30BAIHM M3BECTHBIC MUTATEIBHBIC CPEIIbI
cnenyromero cocrana (%):

Cpena coeBas A4: rmoko3a-1,5; coeBas myka-1,5; NaCl-0,5; CaCO, - 0,2; pH 7,2-7,4.
Cpena ropoxoas: ropoxosas Myka-1,5; caxaposa-2,1; kpaxman-0,85; NaNO, -0,5; CaCO,-0,5;
NaCl-0,5; pH 7,5-7,7.

Cpena ¢ IPOXIKEBBIM IKCTPAKTOM: APOXIKEBOH 3KCTpakT-0,5; menrtoH-1,0; riarokosa-2,0;
CaCO,-0,2; pH 7.3.

AHTHOMOTUKH U3BJIIEKATH U3 KYJIbTYPATBLHOW KHUJIKOCTH IKCTPAKIMEH H-OyTaHOJIOM IIPH

pH 7,0. ByraHonbHBI 5KCTPAaKT YIapHBaid Ha POTALMOHHOM HCIIAPUTENIC, U aKTUBHOEC
BelecTBo nepeomm B 50% sTaHoI.

AHTUMHUKpPOOHYIO aKTMBHOCTb IpENapaToB aHTHUOMOTHKOB U3yyald METOJIOM
JBYKPATHbIX CEpUHHBIX pa3BeJeHUN Ha mnuraTelbHOM OyiaboHe [13]. AHTHOMOTHYECKYIO
AaKTUBHOCTb BBIPQXaJIM B YCJIOBHBIX €AMHHUIAX: 1 ycnoBHas eauHMLA Oblla paBHA

MUHUMAIBHOMY KOJHMYECTBY AHTHOMOTHYECKHUX BEIIECTB, NPEMATCTBYIONINX POCTY TECT-
5

MUKpPOOPTraHW3MOB Tpu 3aceBe u3 pacuera 10° cmop Ha Imn cpeasl. MuKpOOpraHU3MbI

MHKyOupoBany npu Temneparype 37° C B Teuenue 24 4acos.

Pe3yabTaThl M MX 00Cy:KIeHHE

[IpoBeneHo n3yueHue aHTUOAKTEPUATIbHBIX CBOMCTB 26 MpenapaToB-ChIPLIOB MPUPOIHBIX
AHTUOMOTUKOB B OTHOIIEHUH TPAMITOJIOKUTENBHBIX U IPaMOTPULIATENBHBIX Ja00paTOPHBIX TECT-
MHUKPOOPTaHU3MOB.  AHTHUMHKpOOHAsh  aKTHBHOCTh  aHTHOMOTHKOB  HM3y4eHa  IPOTHB
rpaMOoNoKUTENBHBIX (S. aureus209 P, myrantos cradunokokka Y®-2 u YO-3, Bacillus subtilis
ATCC 6633, Bacillus anthracis (I sakiuna Ilenkosckoro), Bacillus anthracoides, Pasteurella
multocida) u rpamorpunarensusix (Commamonas terrigena ATCC 8461, Escherichia coli,
Proteus mirabilis) iaGopaTopHbIX TECT-MHUKPOOPraHW3MOB. JlaHHBIC 1O AHTHOAKTEPHAILHBIM
CBOWCTBaM IpenapaToB aHTUOMOTUKOB MPUBEEHBI B Tabaumax 1-2.

Tabmuma 1 - AdTHOakTepwanbHble CBOHCTBA MNPHUPOJHBIX AHTHOMOTHKOB B OTHOIICHWUH
TPaMIIOJIOKUTENBHBIX TECT-MUKPOOPTaHU3MOB
Howmep AHTHOMOTHYECKAs! aKTUBHOCTB, €]1.pa3BEICHHUS/MII
aHTHOUOT S. Mymaum | Mymanm Bacillus Bacillus Bacillus Pasteure-
uKa aureus | cmaguno | cmagunoxokk | subtilisATC | anthracis, (I | anthra- Ila
209 P | kokka a YP-3 C 6633 BaKI[MHA coides multocida
V-2 I{eHKOBCKOTr0)

1 2 3 4 5 6 7 8
KAO003A | 200000 | 200000 200000 200000 200000 40000 40000
KA004/6 | 20000 20000 20000 20000 20000 2000 200
KAO005A | 16000 16000 16000 6000 6000 4000 100
KAO008A | 16000 20000 20000 20000 16000 1000 800
KAO010F 20000 24000 24000 20000 20000 16000 16000
KAO10L | 200000 | 200000 160000 200000 20000 20000 20000
KAQI5A | 200000 | 160000 160000 200000 40000 24000 24000
KAQI5B | 160000 | 160000 160000 160000 100 100 16000
KAOQISF 8000 2000 2000 4000 1000 4000 4000
KA022D | 8000 4000 4000 4000 4000 4000 2000
KA024A | 80000 80000 80000 80000 8000 8000 8000
KAQ027E 160000 | 160000 160000 160000 4000 0 0
KA030A | 40000 80000 80000 40000 80000 0 0
KA030C | 100000 | 100000 100000 100000 80000 20000 100
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IIpomomkenne Tadmuibl 1

1 2 3 4 5 6 7 8
KA031A | 160000 80000 80000 160000 24000 24000 4000
KA031B | 80000 80000 80000 160000 200000 24000 4000
KA031C | 160000 100000 100000 160000 800 100 800
KAQ35E | 24000 160000 160000 100000 40000 8000 4000
KA038B | 20000 100000 100000 100000 40000 100 0
KA049A | 100000 100000 100000 100000 160000 100 0
KA068B | 4000 4000 2000 4000 2000 0 0
KA075C | 160000 80000 80000 160000 4000 0 0
KA087B | 160000 160000 160000 160000 100 0 0
KAQ094A | 40000 80000 80000 80000 24000 800 100
KA(094B | 8000 10000 8000 4000 4000 0 0
KAQ94E | 800 4000 2000 2000 200 0 0

Haubonee BbICOKyI0 akTUBHOCTH HpOTHB S. aureus 209 P, myrantoB cradunokokka Y O-
2 u Y®-3, Bacillus subtilis ATCC 6633 nposiBuiu antubuotnkn KAO003A (200000
en.pazBenenus/mi); KAO10L, KAOISA (160000-200000 en.pasBeacHusi/mi); KAO15B,
KA027E, KA087B (160000 en. passeaenus /mi); KA031C (100000-160000 ex. pasBemeHus
/mi); KAO30C, KAO049A (100000 exn. passemenus /mi); KAO31A, KA031B, KA075C (80000-
160000 ex. passenenus /mi), KAO35E (24000-160000 ex. passenenus /mi); KA038B (20000-
100000 en.pa3Bencnus/Mi). Beicokoit akruBHOCTHIO mpotuB Bacillus anthracis (I Bakiumb
[lenkoBckoro) obnaganu npenapatel  antuonorukoB  KAO003A, KAO31IB (200000
en.pasBenenus/min) u  KAO049A (160000 em.passemenus/mun). B ormomenun Bacillus
anthracoides u Pasteurella multocida anTrnbroTrky ObUIM 3HAYUTENHHO MEHEE aKTUBHEI, CAMOM
BBICOKOH aKTHBHOCTBIO oOmananu npenapatsl KAOO3A (40000 en. passenenus /mi), KAOISA
(24000 en. paszsenenus /mi), KAO1OL (20000 exn. passenenus /mi), KAO31A, KA031B (4000-
24000 en. paszenenus /min). Autudbuotnku KA027E, KA030A, KA038B, KA049A, KA068B,
KA075C, KA087B, KA094B, KA094E 6wutn HeakTuBHBI ipoTuB Pasteurella multocida.

HawuOonee BBICOKYIO aKTUBHOCTD MPOTUB 1abopaTOPHBIX ITaMMOB
rPaMMITOJIOKUTEIBHBIX TECT-MUKpPOOPraHu3MoB mpossuian aHtuOnotuku KAOO03A, KAO10L,
KAOIOF, KAO15A, KAO31A, KA031B. HauMmeHee akTUBHBIMA B OTHOIIEHHUHU JIAOOPATOPHBIX

HITAMMOB  TPaMIIOJIOXKUTEIbHBIX TECT-MUKpOOpraHu3moB Obuin  aHTHOMOTHKM KAO1SF,
KA022D, KA068B, KA094B, KAOY%4E.
Tabmuma 2 - AdTHOakTepwaiabHblE CBOWHCTBA MNPHUPOJHBIX AHTHOMOTHKOB B  OTHOIICHWUH
I'paMMOTPULATCIIbHBIX TECT-MUKPOOPIraHN3MOB
Howmep antubuornka AKTHBHOCTb, €]1.pa3BeICHHsI/MJT
Commamonas terrigena ATCC 8461 Escherichia coli | Proteus mirabilis
1 2 3 4
KAOO03A 100000 200000 16000
KA004/6 16000 16000 0
KAO05A 2000 16000 8000
KAOO8A 1000 1000 0
KAO10F 16000 40000 2000
KAO010L 80000 80000 2000
KAOI5A 24000 100000 2000
KAO015B 10000 200000 0
KAO15F 2000 8000 0
KA022D 40000 24000 80
KA024A 10000 8000 800
KAO027E 1000 20000 100
KAO030A 100 24000 100
KA030C 10000 80000 0
KAO31A 40000 160000 2000
KAO031B 40000 80000 2000
KAO031C 80000 160000 2000
KAO35E 20000 40000 0
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IIponomkenne Tabnumpl 2

1 4

KA038B 2000 40000 16000
KA049A 0 100000 100
KA068B 0 2000 0
KA075C 16000 8000 0
KAO087B 24000 40000 800
KA094A 2000 80000 0
KA094B 2000 20000 0
KA094E 200 400 0

B oTHOIIEHNN TPaMMOTPHUIIATENILHBIX TECT-MHUKPOOPTaHU3MOB HCCIIEyeMbIC PUPOTHBIC
AHTUOMOTHKM  TaKKe MPOSBHIN BBICOKYIO AaKTUBHOCTh. Hamboree aKTHBHBIMH TIPOTHB
naboparoproro mramma Commamonas terrigena ATCC 8461 6Obun antuOunotukun KAO03A
(100000 en.pazBenenms/min), KAOIOL u KAO031C (80000 en.pa3BeneHus/mi), MPOTUB
naboparopuoro mramma Escherichia coli — antubmormkn KAO03A, KAO15B (200000
en.pazenenus/mn); KAO031A, KAO031C (160000 en.passeacams/min), KAO049A (100000
el.pa3BefieHus/Mi1). HammeHee akTHBHBIMH TMPUPOJHBIE aHTHOMOTHUKH ObUTH MpOTHB Proteus
mirabilis, camyio BbicOkyto akTHBHOCTH mposiBiin npenaparei KAOO3A u KA038B (16000
en.pazBeneHus/min), KAOOSA (8000 en.pa3BeneHHs/MII), OCTadbHbIE OBLIN CIA00AKTUBHBIMU
WJIM HEAKTUBHBIMHU.

Haubosnee BBICOKYIO aKTHBHOCTH HPOTHB JIA0OPATOPHBIX IMMTAMMOB IPaMOTPHIIATEIBHBIX
TeCT-MHKpoopranm3mMoB mposiBim anTuoOnotnkn KAO03A, KAOISA, KAO31A, KAO031C,
KAO049A. Haumenee akTUBHBIMH B OTHOIICHWUH IPaMOTPHIIATEIBHBIX TECT-MHKPOOPTaHH3MOB
ObL11 npupoansie aHTHOMOTUKN KAOSA, KAO1SF, KA024A, KA068B, KAOY4E.

Antubnotuku KAOO3A, KAO15A, KAOI5SB,KA031C, KAO49A mnposiBUIIN BBICOKYIO
aKTUBHOCTh TPOTHB TPAMMIIOJIOKUTENBHBIX  Oakrepuid  (S.aureus 209 P, wmyraHTOB
crapunokokka Y®-2 u Y®-3, Bacillus subtilis ATCC 6633) u, 0IHOBpEMEHHO, MPOTHB
Escherichia coli J53 pMG223 — 100000 - 200000 e.pa3BeacHust/MJI.

Takum oOpazoM, uccrieayeMble MPUPOJHbIE AaHTUOMOTUKHU MPOSBUIN aKTUBHOCTh, Kak
MPOTUB TPAMIIOJIOKHUTEIBHBIX, TaK U TPAMOTPHIIATCIBHBIX TECT-MHKPOOPTAHHU3MOB U MOTYT
OBITH OXapaKTePU30BaHbI KaK aHTHOAKTepHAIbHbIE aHTUOMOTUKU IIIUPOKOTO CIIEKTpa ACHCTBUS.
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OHTYCTIK KABAKCTAHJAATBI AKTUHOMMUUETTEP TY3EJIETIH
TABUT'N AHTUBUOTUKTEPJIBIH AHTUBAKTEPHAJIJIBIK KACUETTEPI.

I'pam-oH xoHE TIpaM-TepicTeCT-MUKPOOPTaHU3MIEPre Kapchl TaOMFH aHTHOWOTHUKTEp Op TYpIi
oencenainik kepcerti. llpenmaparrapasiH aHTHOMOTHKANBIK OenceHmimik nenreni 0-200000 apanbikra
e3repin typaasl. KAO03A, KAOIOL, KAO15A, KAO015B, KA027E, KA087B, KA031C, KA030C,
KAO49A antubunotukrep rpam-oH Oakrtepusiiapra (S. aureus 209 P, myrantoB cradpunokokka Y®-2 u
Y®-3, Bacillus subtilis ATCC 6633) kapcel eH >xorapbl Oencenaiaik kepcerti (100000 - 200000
en.passenenns/min). KA003A, KAOISA, KAO15B, KA031C, KA049A antubuoruktep Escherichia coli
J53 pMG223 kapcel sxorapbl OEJICEHIUTIK KOPCETTi.

TRENOZHNIKOVA L.P., KHASENOVA A.H., ULTANBEKOVAG.D.,
SHAKIEV S.SH., TAUBEKOVA G.K.

Institute of Microbiology and Virology, Committee of Science, Ministry of Education and
Science, Republic of Kazakhstan

ANTIBACTERIAL PROPERTIES OF NATURAL ANTIBIOTICS PRODUCED BY
ACTINOMYCETES OF THE SOUTH KAZAKHSTAN

Summary

Natural antibiotics revealed varied activity against both gram-positive and gram-negative test
organisms. The level of antibiotic activity of the preparations changed from 0 to 200,000 dilution unit/ml.
The highest activity (100,000-200,000 dilution unit/ml) against gram-positive bacteria (S. aureus 209 P,
UF-2 and UF-3 staphylococcal mutants, Bacillus subtilis ATCC 6633) was exhibited by antibiotics
KAOO3A, KAOQ010L, KAO015A, KAO015B, KAO027E, KAO087B, KAO031C, KAO030C, KAO049A,
against Escherichia coli J53pMG223 — by antibiotics KAOO3A, KA015A, KA015B, KA031C, KAO49A.

Key words:  antibacterial properties, antibiotics, actinomycet
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Antimicrobial drug resistance is of great socio-economic importance, and in the
developed countries of the world is regarded as a threat to national security. Over the past years
there is both an increase in the spread of resistant pathogens and growth of their resistance level
to antimicrobial drugs [1-3]. The list of “problematic” agents of nosocomial infections is
constantly expanding. Severe infections (sepsis, meningitis, pneumonia) caused by resistant
strains are accompanied by a higher rate of fatal outcomes [4]. In the case of diseases caused by
multi-resistant flora, the total cost of treatment is increased by several times due to the longer
duration of hospital stay, usage of expensive antibiotics of second or third row, duration of their
administration, increasing the number of diagnostic and therapeutic procedures [1, 3]. Among
gram-negative organisms, such members of the family Enterobacteriaceae, as Escherichia coli,
Klebsiella spp., Enterobacter spp., should be related to the most “problematic” [6]. Of the non-
fermenting microorganismsPseudomonas aeruginosa and Acinetobacter spp. are of primary
importance [7]. Among gram-positive bacteria, multidrug resistance is most common
in Staphylococcus aureusand coagulase-negative staphylococci, and Enterococcus spp. [8-9].
Treatment of infections caused by these pathogens is one of the most difficult problems of
clinical chemotherapy due to the severity of these diseases and multiplicity of resistance
mechanisms in microorganisms.

Antibiotic resistance of pathogens causing nosocomial infections is currently a global
issue, significantly limiting the effectiveness of the standard modes in empirical therapy and
determining the demand for new high-efficiency natural antibiotics active against problematic
multi-resistant microorganisms [10-12].

The purpose of this research was to study the antibacterial activity of natural antibiotics,
isolated from actinomycetes of the South Kazakhstan soil, against gram-positive and gram-
negative test organisms.

Materials and methods

To produce spore material the actinomycetes strains were cultivated during 10 days at a
temperature of 28°C on Gauze No. 1 agar or oatmeal agar. The antibiotic biosynthesis was
carried out in the 750 ml Erlenmeyer flasks in the medium volume of 100 ml on a rotary shaker
(180-200 rev/min) at 28°C for 96 hours.
While studying the antibiotic biosynthesis, the known nutritive media of the following
composition (%) were used:

Soya medium A4 : glucose-1.5; soya flour -1.5; NaCl — 0.5; CaCOs - 0.2; pH 7.2-7.4.

Pea medium: pea flour-1.5; sucrose - 2.1; starch - 0.85; NaNO3 —0.5; CaCO3 -0.5; NaCl-0.5; pH
7.5-7.7.

Yeast extract medium: yeast extract - 0.5; peptone -1.0; glucose -2.0; CaCO3 - 0.2; pH 7.3.

Antibiotics were extracted from the culture fluid with n-butanol at pH 7.0. The butanol
extractswere evaporated in a rotary evaporator, and the active substance transferred to the 50%
ethanol.

Antimicrobial activity of antibiotic preparations was studied using the two-fold serial
dilution technique on nutrient broth [13]. The antibiotic activity was expressed in arbitrary units:
1 arbitrary unit is equal to the minimum amount of antibiotic substances that prevent the growth
of the test organisms at inoculation rate of 10° spores per 1 ml of medium. Microorganisms were
incubated at 37°C for 24 hours.

Results and Discussion
A study on the antibacterial properties of 26 raw preparations of natural antibiotics was
carried out against gram-positive and gram-negative laboratory test organisms. The antimicrobial
activity of antibiotics was studied against gram-positive (S. aureus 209 P, UF-2 and UF-3
staphylococcal mutants, Bacillus subtilis ATCC 6633, Bacillus anthracis(I Tsenkovsky’s
vaccine), Bacillus anthracoides, Pasteurella multocida) and gram-negative (Commamonas
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terrigena ATCC 8461, Escherichia coli, Proteus mirabilis) laboratory test organisms. Data on
the antibacterial properties of antibiotic preparations are given in Tables 1-2.

Table 1 - Antibacterial properties of natural antibiotics against gram-positive test organisms

Number of Antibacterial activity, dilution unit/ml
antibiotic S.aureus | S. aureus | S. aureus | Bacillus Bacillus Bacillus Pasteure-
209 P UF-2 UF-3 subtilis anthracis, | | anthra- lla
ATCC (Tsenkovsk | coides multocida
6633 y’s vaccine)
KAO03A 200000 200000 200000 200000 200000 40000 40000
KA004/6 20000 20000 20000 20000 20000 2000 200
KAO05A 16000 16000 16000 6000 6000 4000 100
KAOO8A 16000 20000 20000 20000 16000 1000 800
KAOIOF 20000 24000 24000 20000 20000 16000 16000
KAOIOL 200000 200000 160000 200000 20000 20000 20000
KAOISA 200000 160000 160000 200000 40000 24000 24000
KAO015B 160000 160000 160000 160000 100 100 16000
KAO15F 8000 2000 2000 4000 1000 4000 4000
KA022D 8000 4000 4000 4000 4000 4000 2000
KAO024A 80000 80000 80000 80000 8000 8000 8000
KAO027E 160000 160000 160000 160000 4000 0 0
KAO030A 40000 80000 80000 40000 80000 0 0
KA030C 100000 100000 100000 100000 80000 20000 100
KAO31A 160000 80000 80000 160000 24000 24000 4000
KAO031B 80000 80000 80000 160000 200000 24000 4000
KAO031C 160000 100000 100000 160000 800 100 800
KAO35E 24000 160000 160000 100000 40000 8000 4000
KA038B 20000 100000 100000 100000 40000 100 0
KAO049A 100000 100000 100000 100000 160000 100 0
KA068B 4000 4000 2000 4000 2000 0 0
KA075C 160000 80000 80000 160000 4000 0 0
KAO087B 160000 160000 160000 160000 100 0 0
KA094A 40000 80000 80000 80000 24000 800 100
KA094B 8000 10000 8000 4000 4000 0 0
KAOQ094E 800 4000 2000 2000 200 0 0

The highest activity against S. aureus 209 P, UF-2 and UF-3 staphylococcal mutants,
Bacillus subtilis ATCC 6633 was revealed by antibiotics KAO03A (200,000 dilution unit/ml),
KAO010L, KAO015A (160,000-200,000 dilution unit/ml), KA015B, KA027E, KA087B (160,000
dilution unit/ml), KA031C (100,000-160,000 dilution unit/ml), KA030C, KA049A (100,000
dilution unit/ml), KA031A, KA031V, KA075C (80,000-160,000 dilution unit/ml), KAO35E
(24,000-160,000 dilution unit/ml), KA038B (20,000-100,000 dilution unit/ml). High activity
against Bacillus anthracis (I Tsenkovsky’s vaccine) was exhibited by antibiotic preparations
KAO003A, KA031V (200,000 dilution unit/ml) and KA049A (160000 dilution unit/ml). The
antibiotics were significantly less active against Bacillus anthracoides and Pasteurella
multocida, the highest activity was revealed by preparations KAOO3A (40,000 dilution unit/ml),
KAO15A (24,000 dilution unit/ml), KAO10L (20,000 dilution unit/ml) KAO031A, KA031V
(4,000-24,000 dilution unit/ml). Antibiotics KA027E, KA030A, KA038B, KA049A, KA068B,
KAO075C, KA087B, KA094B, and KAO94E were inactive against Pasteurella multocida.

The highest activity against laboratory strains of gram-positive test organisms was
revealed by antibiotics KAO03A, KA010L, KAO010F, KA015A, KAO31A, and KAQ31V. The
antibiotics KAO015F, KA022D, KA068B, KA094B, and KAO94E were the least active against
laboratory strains of gram-positive test organisms.
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Table 2 - Antibacterial properties of natural antibiotics against gram-negative test organisms

Number of antibiotic Antibacterial activity, dilution unit/ml
Commamonas terrigena ATCC 8461 | Escherichia coli Proteus
mirabilis
KAO003A 100000 200000 16000
KA004/6 16000 16000 0
KAO005A 2000 16000 8000
KAO008A 1000 1000 0
KAO10F 16000 40000 2000
KAO010L 80000 80000 2000
KAO15A 24000 100000 2000
KAO015B 10000 200000 0
KAOISF 2000 8000 0
KA022D 40000 24000 80
KA024A 10000 8000 800
KAO027E 1000 20000 100
KA030A 100 24000 100
KA030C 10000 80000 0
KAO031A 40000 160000 2000
KAO031B 40000 80000 2000
KA031C 80000 160000 2000
KAO035E 20000 40000 0
KA038B 2000 40000 16000
KA049A 0 100000 100
KA068B 0 2000 0
KA075C 16000 8000 0
KA087B 24000 40000 800
KA094A 2000 80000 0
KA094B 2000 20000 0
KA094E 200 400 0

The investigated natural antibiotics also revealed high activity against gram-negative test
organisms. Antibiotics KAO03A (100,000 dilution unit/ml), KA010L and KAO031C (80,000
dilution unit/ml) were the most active against the laboratory strain Commamonas
terrigena ATCC 8461, antibiotics KAO03A, KAO015B (200,000 dilution unit/ml), KAO031A,
KAO031C (160,000 dilution unit/ml), KA049A (100,000 dilution unit/ml) - against the laboratory
strain of Escherichia coli. The natural antibiotics were the least active againstProteus
mirabilis, the highest activity was exhibited by the preparations KAOO3A and KA038B (16,000
dilution unit/ml), KAOO5A (8,000 dilution unit/ml), and the rest were weakly active or inactive.

The highest activity against laboratory strains of gram-negative test organisms was
revealed by antibiotics KAOO3A, KAO015A, KAO031A, KAO031S, and KAO049A. The natural
antibiotics KAO8A, KAO15F, KA024A, KA068B, and KAO94E were the least active against
gram-negative test organisms.

Antibiotics KAO03A, KAO015A, KAO015V, KA031C, KAO049A showed high activity
against gram-positive bacteria (S. aureus 209, UF-2 and UF-3 staphylococcal mutants, Bacillus
subtilis ATCC 6633), and simultaneously against Escherichia coli J53 pMG223 — 100,000-
200,000 dilution unit/ml.

Thereby, the investigated natural antibiotics were active against both gram-positive and
gram-negative test microorganisms, and may be characterized as broad spectrum antibacterial
antibiotics.
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