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AHHOTAUA

M3yueHo BiHsIHUE MCTOYHUKOB yriieponaa (TJIFOKO3bI, MaJbTO3bI, CaXxapo3bl, Kpaxmaia, MaHHUTA,
TIIMIEpUHA) Ha OMOCHHTE3 aHTHOAKTEPUAIBHOTO aHTHOMOTHKA-TIenTouIa A-70.Y CTaHOBIIEHO, YTO TIIIOK03a
B KoHIleHTparmu 20 r\it obecreunBaeT MakCUMaIbHOE 00pa3oBaHue aHTHOMOTHKA A-70 B KyJIbTypalbHON
xuakocta (1000000 en.pa3Benenus\i), ManbTo3a B KoHIeHTpanuu 30 r\in obecreunBaeT MakCHMaIbHOE
obpasoBanue antuonorrnka A-70 B 6romacce (12600 ex.pazBeaeHus\n).

['pamMnONOKUTENbHBIE MUKPOOPIaHU3MBI 3aHUMAIOT BA)XHOE MECTO B 3THOJIOTHH
MHEKIMOHHBIX Oosie3Hell yenoBeka. Cpean HUX HauOoJiee pacpOCTPAHEHHBIMU BO30YIUTEIAMU
SIBIISIIOTCS MpeCTaBUTEIN poaoB Enterococcus, Staphylococcus u Streptococcus[1-3]. B mociennue
roJibl POJIb MUKPOOPTaHU3MOB, OTHOCSIIUXCS K ABYM IEPBBIM poJiaM, BO3pOCiIa HE CTOJBKO U3-3a
WX IIHPOKOTO PpacHpOCTpaHEHUs, CKOJIBKO H3-3a MPUOOpETEeHUS UMH YCTOMYHMBOCTH K
MIOJIAaBIIAIOLEMY OO0JIBIIUHCTBY JOCTYITHBIX aHTUOAKTEepHAIIbHBIX IIPENapaToB.
Metuunnnuape3uctenTHsle  crapmiokokku (MRSA)  crmocoOHBI  BbI3BIBaTH  pa3HOOOpa3HbIE
KJIMHUYeCKHe (OpMbl BHYTPUOOIBHUYHBIX MH(EKIUH, BKIOYas HauOoyiee TsOKeNble, TaKUe Kak:
OaxkTepreMusi, MTHEBMOHHUSA, CUHIPOM CENTHYECKOIrO IIOKA, CENTHYECKUNA apTPUT, OCTEOMHUENINUT U
ApyTue, KOTopble TPeOyIoT JIUTENBHOIO M JOPOrOCTOsAIIEro JedeHus. [losBieHne ocioXHEeHul,
BbI3BaHHBIX MRSA, npuBOIUT K yBEIMYEHHUIO CPOKOB TOCIIUTAIN3ALIMN, TOKA3aTENEN JIETAIbHOCTH,
3HAYUTEIBHBIM dKOHOMHYECKUM moTepsim [4-5]. B Hacrosiiee Bpems MRSA sBAStOTCS BeAyIIUMHE
BO30YIUTEISIMH BHYTPUOOJIBHUYHBIX HMHQEKIMHA B CTAl[MOHApaXx MHOTHUX CTpaHax Mupa [6-7].
Yacrora ux BbiieneHus B craunoHapax CIHA, Kuras, SAnonun, psaa crpan 3anaaHoi EBpornbl
nocturaet 40 - 70 %.CnoxuBiasicsi cucteMa BbIOOpa mpenapaToB JUIs JISYeHUs CTapHUIOKOKKOBBIX
nH(pEeKIH yduThIBaeT HanboJiee paclpoOCTPAHEHHbIE MEXAHU3MbI YCTOMUMBOCTH, HO MOSBIECHUE Y
MUKpPOOPTaHW3MOB HOBBIX MEXaHHU3MOB aHTHOMOTHMKOPE3UCTEHTHOCTH TpedyeT mepecMoTpa
HEKOTOPBIX YCTOSIBIIMXCA TPEACTABICHUNM W BHEIPEHMs B IPAKTUKY HOBBIX IIPENapaToB.
HccnenoBanne CBOMCTB M pa3pabOTKa TEXHOJOTHH OMOCHHTE3a HOBBIX aHTHUOMOTHKOB aKTHBHBIX
npotuB MRSA, siBisieTCS HACTOSITEIIBHOW HEOOXOAMMOCTHIO.

[lenbr0 NaHHOTO MCCIENOBAaHUA SIBISUIOCH M3YYEHHE BIMSIHMS HMCTOYHHUKOB YIJIEpOJa Ha

O6uocuHTe3 aHTHONOTHKA-TIenToInaa A-70, BeIcOKoakTUBHOTO poTB MRSA.
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MarepuaJbl 1 METO/bI
Jns mosyyeHusi cmopoBoro Marepuana mramm aktuHomuiera UMB 70 BelpamuBaiiv B

teuerue 10 aueit npu remneparype 28°C Ha KapTOdeIbHO-IEKCTPO3HOM arape.

buocunTe3 antubnoTuka A-70 ocymecTBIsuM B Kobax DpieHMeliepa BMECTUMOCThIO 750
M B 00beMe cpeasl 100 M1 Ha Kpyrosoii kadanke (180-200 o6/mun) npu temneparype 28°C B
TeyeHue 96 yacoB. BiusHHe MCTOYHUKOB yriepona (TJIIOKO3bl, MajbTO3bl, Caxapo3bl, Kpaxmala,
MaHHMTA, TJMIEpPHHA) u3y4danud Ha (oHe QepmeHTanmonHoi cpeasl Ne 16, onTtumanbHOW Uis
o6uocunreza antubuoruka A-70. CocrtaB ¢depmenTanmoHHoi cpensl Nel6 (r/m): AposkxkeBOH
skcTpakT-5,0; rmoko3a-20,0; nenton-10,0; CaCO3-2,0; pH 7,3. Bee nuctouHuku yriiepoja BHOCHIN
B cpeny B koHueHnTpanusx: 10, 20, 30, 40 r/n.

Jis omeHKW ypoBHs o00Opa3oBaHHMs ~— aHTHOMOTHKAa A-70 WCHONB30BAIHM CIEAYIOIINE
KPUTEPUH: AaKTHBHOCTH KYJIBTYPAIBbHOW J>KUAKOCTH M JKCTPAKTOB M3 OHMOMACCHI, HAKOILICHHE
Onomacchel. DKCTPAKIHUI0 aHTHOMOTHKA M3 OMOMAcCCHl MPOBOAMIIM allETOHOM B COOTHOMEHHH 1:3
(3mu1 anerona Ha 1 r 6uomacchl). AHTHOAKTEpUAIbHYI0 aKTUBHOCTh KYJIbTYPAJIbHBIX KUAKOCTEH U
HKCTPAKTOB M3 OMOMAcChl ONpEAEsUId B OTHOIIEHUHM KJIMHUYECKOro mramma S.aureus Ne 9
(MRSA). AHTHOaKTepHadbHYH0 AaKTUBHOCTh H3Yy4YaJld METOJaMH JBYKPATHBIX CEPUIHBIX
passenenuit u auddysuu B arap. Bce riccienoBanus BBITOIHEHBI B TPEX TOBTOPHOCTSIX.

Pe3yabTaThl 1 MX 00Cy:KIeHUE

VYrneBoasl SBISIOTCA BAXKHBIMH KOMIIOHEHTaMM IUTATEIbHBIX Cpell U  OKa3bIBAIOT
3HAYUTEIbHOE BJIMSHHWE HE TOJBKO HA HAKOIUICHHMEe OWOMAacchl aKTHMHOMHMIIETOB, HO W Ha
o0pa3zoBaHKe aHTHOMOTHUYECKOTO BEIIECTRA.

B Tabauie npuBeaeHbl JaHHbBIE 110 U3YYEHUIO BIMSHUSA UCTOYHUKOB YIieposia Ha OMOCHHTE3

agTuonoruka A-70.

Tabnuna — AKTHBHOCTH KyJbTYPaJIbHOM YKHJIKOCTH M OKCTPAaKTOB M3 Omomaccsl mramma MMB 70 Ha
cpene Ne 16 ¢ pa3nuyHBIMU HCTOYHUKAMU YTIIEpoAa

Uctou-nuk | Kon- Bec HuameTtp 30HBI | AKTUBHOCTD, O0masa
yriiepoa meHT- | Omomac- ITOJaBIICHHS pocra | ex.pa3BeACHU/ M cyMMapHas
pamus | CbL, T/1 S.aureus Ne9, mm aKTHUBHOCTBE
r/n KynsTypans- buomac | Kynerypane | buomac | a.passene-
Has KUIOKOCTH | ca Has ca HUS/TT
JKHJIKOCTh
I'mroko3a 10 6,5 33 19 600 40 600780
20 11,8 38 29 1000 200 1007080
30 15,0 35 24 800 100 804500
40 15,6 34 23 600 80 603744
Mansroza | 10 12,6 34 21 600 40 601512
20 17,9 36 24 800 100 805370
30 17,5 35 26 800 240 812600
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40 14,3 34 26 600 160 806864
Caxapoza | 10 2,9 20 0 40 0 40000
20 3,3 24 12 100 0 100000
30 3,1 24 14 100 10 100093
40 2,4 25 15 160 10 160072
Kpaxmain 10 9,0 35 25 800 100 802700
20 16,2 35 19 800 40 801944
30 23,5 33 15 600 20 601410
40 38,1 30 15 300 20 302286
MaHHuT 10 13,8 33 23 600 100 604140
20 14,0 35 26 800 160 806720
30 16,0 35 24 800 100 804800
40 17,2 33 23 600 80 604128
Tmunepun | 10 6,6 30 19 400 40 400792
20 10,0 34 25 600 100 603000
30 6,5 31 19 400 40 400780
40 5,6 30 18 400 40 400672

Bce wuccnenyembple KOHIEHTpAaUMM HCTOYHMKOB YIJIEpOJAa 3HAYMTEIBHO BIMSIIOT Ha
HakoruleHne Ouomacchl. Ilpu yBenmMyeHMM KOHLEHTpAlMHM TJIIOKO3bl, Kpaxmajla WU MaHHHTA
HaKOIJICHHE OMOMacChl BO3pACTAaeT; B CIIydae MCIIOJIb30BaHMsI MaIbTO3bl, Caxapo3bl U INIMLEPUHA
BeC OMOMacchl JOCTUTaeT MakcMMyMma Npu KoHueHTpauuu 20 r/n.  JlanbHeliee yBelndeHue
CoJiep’KaHusl JaHHBIX HWCTOYHUKOB YIJIEpo/ia B Cpele MPHUBOJUT K YMEHBUICHHIO HAKOIUJICHUS
6uomaccel. Caxapo3a BO BCEX HCIBITAHHBIX KOHLEHTPALMAX HHTUOUPYET POCT M HAKOIUIEHUE
6uomaccs! mramma UMB 70.

[lonydyeHHbIE JaHHBIE IOKA3BIBAIOT, 4YTO BCE HCCIEAYyEMbIE HCTOYHUKHM YIJEpona, 3a
UCKJIIOYEHHEM  €axapo3bl, MOTYT OBITh HCIOJIB30BaHbl Uil OHOCHHTe3a aHTHOMOoTHKa A-70.
Haubonee BbicoKasi akTUBHOCTb KyJIbTypasibHOM skusikocTH (1000 en.pa3Benenns/mi) HaOI0AaIaCch
Ha Cpejie C TIIOKO030M B KOHLeHTpauuu 20 r/1. YMeHblIeHne KOHIEHTpaluuu Itoko3sl 1o 10 1/, a
Takke ee ypenuueHue 0 30-40 r/nm, mHrubupoano obpa3zoBaHue aHTHOHOTHKA — ;10 600-800
en.pasBeneHust/Mi.  ONTUMaNbHBIMM ~ KOHIEHTPALMAMH, OOECIEUMBAIOIIUMH  MaKCHUMalbHOE
HaKOIUICHWE aHTUOWMOTHKA, JJII MajbTO3bl M MaHHHUTA SBISIOTCS KoHmeHTtpauuu 20-30 1/,
aKTUBHOCTH KYJIbTYypaJdbHOU XUIKOCTH cocTaBisier 800 en. pa3BeneHus/mir B oTHomeHnn MRSA
Ne 9. Tlpu panpHeiiieM yBENIMYEHWHM HMX COAEp)KaHUS B cpelne oOpa3oBaHHE aHTHOMOTHKA
cumwkaerca. Kpaxman B konuentpamuu 10-20 1/m obecrieunBaeT MaKCUMaJIbHBIH OHWOCHHTE3
aHTHUOMOTHKA, MpPH YBEIWYEHHH €ro CoAepKaHHs B cpele, HaOMoJaeTcss pempeccuss  ero
oOpazoBanus. ONTUMaIPHOW KOHIICHTPALUEH IS TIIHMIIEPHHA, 00ECTICUNBAIONIEH MaKCHUMAaJIbHBIN
cHHTe3 aHTHOMOoTHKa A-70, KaK W U IPYTUX UCTOYHUKOB yriepoja, sBIsSeTcs KOHLEHTparus 20
/1. Ilpu yMEHbIICHUH U YBETMUYEHUH €0 KOHIICHTPALMU HAKOIUIEHHUE aHTUOMOTHKA PE3KO IMajaeT.
Caxapo3a oOKa3bIBaeT NPOTHUBOIOIOXKHBEIN 3(dexkt Ha oOpa3zoBanue anTuOMoTHKAa A-70, TpH

YBEJIMUEHUU €€ KOHIIEHTpAIMU B cpele OMOCHHTe3 aHTHOMOTHMKA HE3HAuMTEeNIbHO Bo3pacTaer. B
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I[EJIOM, HCIOJIb30BAHHUE Caxapo3bl B KAY€CTBE MCTOYHUKA YIIIEpOJia OKA3bIBACT WHTHOWPYIOUIUI
sddekr Ha oOpa3oBanue antubuoruka A-70, aKTHUBHOCTP Ha cpeJax ¢ pa3IMYHBIMU
KOHIICHTpalUSIMH caxapo3bl coctaisieT 40-160em. pa3BeaeHus/ MIL.

Ha ocHoBanum pacdera oOIIel CyMMapHOW aKTHBHOCTH IPH HCIIOJIB30BAHUU PA3ITAYHBIX
HMCTOYHUKOB YIJIEpOJa YCTAHOBJICHO, YTO TJOKO3a B KoHmeHTparmu 20 1/1 obecrneunBaet
MakcUMajbHOEe OOpa3oBaHue aHTHOMOTHKA A-70 B KyabTypadbHOW skuakocta (1000000
e/1.pa3BeqIeHus /), ManbTo3a B KOHIeHTpauu 30 r/1 obecrnieynBaeT MakcCMMaibHOE 00pa3oBaHUE

anTroOnoTrka A-70 B 6uomacce (12600 ex.pa3BeneHus/m).
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Summary

There was studied the influence of carbon sources (glucose, maltose, sucrose, starch, mannitol, and
glycerol) on biosynthesis of the antibacterial antibiotic-peptolide A-70. It was determined that glucose in
concentration of 20 g/l maximazies the formation of the antibiotic A-70 in culture broth (1000000 dilution
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units/l), and maltose in concentration of 30 g/l maximazies formation of the antibiotic A-70 in biomass
(12600 dilution units/l).

Gram-positive microorganisms play an important role in the etiology of infectious diseases in
humans. Among them, the most common pathogens are of the genera Enterococcus,
Staphylococcus and Streptococcus [1-3]. In recent years, the role of microorganisms belonging to
the first two genera has increased not only because of their wide distribution, but because of the
acquisition of resistance to the vast majority of available antibiotics. Methicillin-resistant
Staphylococci (MRSA) can cause a variety of clinical forms of nosocomial infections, including the
most severe, such as bacteremia, pneumonia, septic shock syndrome, septic arthritis, osteomyelitis,
and others that require extensive and expensive treatment. The complications caused by MRSA
result in prolonged hospitalization, increased fatality rates, and significant economic losses [4-5].
Currently, MRSA is the leading pathogens of nosocomial infections in hospitals of many countries
of the world [6-7]. The frequency of their isolation in the hospitals of United States, China, Japan,
and a number of Western European countries is 40 - 70%. The current system of selecting drugs for
the treatment of Staphylococcal infections takes into account the most common mechanisms of
resistance, but with the emergence of the new mechanisms of antibiotic resistance there has been a
need for the review of some of the preconceived ideas and introduction of new products.
Investigation of the properties and development of biosynthesis technology for new antibiotics
active against MRSA is imperative.

The aim of this study was to investigate the influence of carbon sources on the biosynthesis
of the antibiotic-peptolide A-70, higly active against MRSA.

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.

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. Influence of different
carbon sources (glucose, maltose, sucrose, starch, mannitol, and glycerol) on biomass accumulation
and value of antibiotic activity was studied with use the fermentation medium number 16, the
optimal for the biosynthesis of the antibiotic A-70. Composition of the fermentation medium
number 16 (g/l) was as follows: yeast extract - 5.0, glucose - 20.0; peptone - 10.0; CaCO3-2.0; pH
7.3. All the carbon sources were added to the medium at concentrations of 10, 20, 30, and 40 g\ I.

To evaluate the level of formation of antibiotic A-70 there were used the following criteria:
activity of culture broth, acetone extracts from biomass, and biomass accumulation.The extraction

of the antibiotic biomass was performed with acetone in a ratio of 1:3 (3 ml acetone per 1 g of
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biomass). The antibacterial activity of the culture broths and the acetone extracts of biomass were
determined against clinical strains of S.aureus Ne 9 (MRSA). The antibacterial activity was
surveyed by two-fold serial broth dilution method with nutrient broth and by agar diffusion method
with nutrient agar.

Research results

Carbohydrates are important components of culture broth and have a significant impact not
only on the biomass accumulation of actinomycetes but also on the formation of the antibiotic
substance.

The table summarizes the data on the effect of carbon sources on the biosynthesis of the
antibiotic A-70.

Table - Activity of culture fluid and the acetone extracts from biomass IMV 70 strain on the medium number
16 different carbon sources

Carbon Concentration, | Weight of | Diameter of | Activity, dilution | Total
source o/l biomass, | inhibition zone of | unit/ml summarized
o/l S.aureus Ne 9, mm activity,
Culture | Biomass | Culture | Biomass | dilution units/I
broth broth

Glucose 10 6,5 33 19 | 600 40 602960
20 11,5 38 29 | 1000 240 1029760
30 15,0 35 24 | 800 100 816700
40 15,6 34 23 | 600 80 613880

Maltose 10 12,6 34 21 | 600 40 605580
20 17,9 36 24 | 800 100 819900
30 17,5 35 26 | 800 200 838900
40 14,3 34 26 | 600 160 825360

Sucrose 10 2,9 20 0 40 0 40000
20 3.3 24 12 | 100 0 100000
30 31 24 14 | 100 10 100340
40 2,4 25 15 | 160 10 160265

Starch 10 9,0 35 25 | 800 100 810300
20 16,2 35 19 | 800 40 807400
30 23,5 33 15 | 600 20 605380
40 38,1 30 15 | 300 20 308720

Mannitol 10 13,8 33 23 | 600 100 615300
20 14,0 35 26 | 800 160 824880
30 16,0 35 24 | 800 100 815550
40 17,2 33 23 | 600 80 615280

Glycerol 10 6,6 30 19 | 400 40 402940
20 10,0 34 25 | 600 100 611050
30 6,5 31 19 | 400 40 402900
40 5,6 30 18 | 400 40 402480

All the surveyed concentrations of carbon sources significantly influenced the accumulation

of biomass. When the concentration of glucose, starch, or mannitol is increased, the accumulation
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of biomass also increases; when maltose, sucrose, and glycerol were used, the weight of biomass
reached its maximum at the concentration of 20 g/l. The further increase of concentration of these
carbon sources leads to the decrease of biomass accumulation.

According to the data, all the surveyed carbon sources with the exception of sucrose may be
used for biosynthesis of the antibiotic A-70. The highest activity was observed in the medium with
glucose in the concentration of 20 g/l. The decrease in concentration of glucose to 10 g/l, as well as
its increase to 30 — 40 g/l, inhibits the formation of the antibiotic. Optimal concentrations that
ensure the maximum accumulation of the antibiotic for maltose and mannitol are 20-30 g/l; activity
of culture broth against MRSA MNe 9 equals 800 dilution units/l. Further increase of their
concentration in the medium decreases the formation of the antibiotic. In the concentration of 10-20
g/l starch ensures maximum biosynthesis of the antibiotic. Further increase of its concentration in
the medium represses the formation of the antibiotic. For glycerol, like for the rest of carbon
sources, the optimal concentration is 20 g/l. Further increase or decrease of its concentration
negatively affects the formation of the antibiotic. Sucrose has a reversed effect on the formation of
the antibiotic A-70; the increase of its concentration in the medium boosts biosynthesis of the
antibiotic, although insignificantly. Overall, sucrose as a carbon source inhibits the formation of the
antibiotic.

Based on the calculations of the total summarized activity with different carbon sources it, it
was determined that glucose in the concentration of 20 g/l ensures the maximum formation of the
antibiotic A-70 in culture broth (900000 dilution units/l), maltose in the concentration of 30 g/l
ensures the maximum formation of the antibiotic A-70 in biomass (12600 dilution units/I).
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A 70 AHTUBUOTUK-IENTOJIMAIHIH AHTUBAKTEPUAJIABIK
BUMOCHUHTE3IHE KOMIPTEI'lI KO3JIEPIHIH OCEPIH 3EPTTEY

'EMK «MuxkpoOuonorus xoHe BUupycosorus HHCTUTyTol» FKBE MKPl, Anmatsl
?KazakcraH Pecniy6nukacer I[Ipesuaenti Ic 6ackapMachiHbIH MeIUIIMHAIBIK
OpTaJ]I)IFI)IZ,AJIMaTLI

Tyitin

A-70  aHTUOMOTHK-TICTITOJUAIHIH  aHTHOAKTEPUANIBIK OHMOCHHTE3IHE KOMIpTeri Ke3JepiHiH
(TIFOKO3aHBIH, MAJITO3aHBbIH, Caxapo3aHblH, KPaXMaJIIblH, MaHHUTTHIH, TJIMICPUHIIBIH) THUTI3€TiH acepi
3eprreninmi. A 70 aHTHOMOTHTIH KyATypaiabl CyWBIKTHIKTa eH kemn menmiepae (1000000 Oip. cyHsTy/mn)
Ty3uTyiH rmoko3a 20 T/ KOHIEHTpalusna Kantamaceld erce, mantoza 30 1/1 koHueHtpauusiza A 70
AHTHOWMOTHUTIH ©H Keml MeJepae Ouomaccana Ty3ydi Kanramachl3 eTeTiHi aHbIKTaiaabl (12600 Oip.
CYWBLITY/I).
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