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BILIUB IN VITRO AJAIITALIIL 1O
BEH3WINEHIIUJIIHY HA BIOJIOT'TYHI
BJACTHUBOCTI STAPHYLOCOCCUS AUREUS

Hepersarko O.I'., AAruiok F0.A., Cxkasp H.L.,
Kpecreubka C.JL.,
boabmakosa I'.M., Xosoana T.B.

Y «IHcTuTyT Mikpoodioaorii Ta iMmyHos0ril
iMm. L.I. MeunukoBa HanmionajgbHoi akageMii MeIMIHHAX
HayK YKpainu», M. XapkiB

Beryn. Crifikicth 10 aHTUMIKpOOHMX — mpenapartiB
Npe/ACTaBIsie  Io0ambHy  CBITOBY IpoOiemy, sKa
OJJHAKOBOIO MIPOIO CTOCYEThCS SIK PO3BUHEHHX KPaiH, TaK
1 THX, IO PO3BHBalOThCA. Ha cbhoromHi B yChOMy CBITi
yepe3 Hee(heKTUBHICTD JIIKYBaHHS 1HQEKIiH, BUKIHKaHUX
AHTHOIOTUKOPE3UCTEHTHUMH IITaMaMH MIiKpPOOPTaHi3MiB,
IOPOKY OMHParoTh IoHaimMenmie 700 000 mroxeit [1 — 3].
dopmyBaHHs Ta MOUIMPEHICTh
AHTHOIOTUKOPE3UCTEHTHOCTI MIKpPOOpraHi3MiB €
HEMHHYYUM HACJIITKOM SBOJIIOI[IFIHOTO MPOIIECY 1 OJHUM 3
NposBiB ananraiii OakTepiii 1O HECHPHATIUBUX YMOB
icayBaHHs. EQexTrBHOIO popMOI0 amanTaliii € 6iooriyna
IUIACTUYHICTh, IO J03BOJISE OJHAKOBHM 3a T€HOTHIIOM
OakTepissM y BIOMOBIZF Ha BIUIMB  30BHIITHHOTO
cepeloBUIIa cTBOproBaTH pi3HI  ¢eHormnm. Taka
MIHJIMBICTh HE € CIAgKOBOK, OJHAK Ma€ KIHOYOBE
3HA4YCHHS Y 30epeKeHH] MOy IAMii OakTepiil Ta IKUTH B
OCHOBI  crTparerii ~ pO3BUTKY  PE3UCTEHTHOCTI OO
antubiotukiB [4 — 5]. nst cTpuMyBaHHS Ta TOMOJIAHHS
AHTHOIOTUKOPE3UCTEHTHOCTI HEOOXiTHO BHUBUYEHHS
3aKOHOMIPHOCTEH 11 eBOJIOLIT, BHSBICHHS (PaKTOPIB, IO
COPUSIOTh peaji3alii JaHOro MpoleCy, BCTAHOBJICHHS
HaWOUIbII 3HAYMMUX YMHHHKIB BIUIMBY Ha ITiJBHIICHHS

a00 3HW)XEHHS PIBHSI PE3UCTEHTHOCTI.
V 3B’S3KY 3 BUIIIEBKA3aHUM, BUBUCHHSI 010JIOTTYHUX

BJIACTUBOCTEH  MYTaHTHHX BapiaHTiB  OaxTepiii 3
CEJIEKI[IOHOBaHOK  iN  Vitr0  PEe3HCTEHTHICTIO 10
AaHTHOIOTHKIB, € BaXJIMBHM JJIS  YCBIIOMIICHHS
(hyHIaMeHTaNbHIX 3aKOHOMIPHOPCTEH €BOITIOIII

AHTHOIOTUKOPE3UCTEHTHOCTI MiKpOOPTaHi3MiB.
MeTtow po6oTH OyjI0 BHUBYCHHS OI0JOTIYHHUX

BiacTuBOcTel mrTamiB  Staphylococcus aureus  3i
c(OpMOBaHOIO in VItrO  pe3uCTEeHTHICTIO  JI0
OCH3WIMEHIIMITIHY .

Martepiaim Ta Metoau. OO0’exkTH pocmimkeHHS: 12
YYTIMBHX 10 aHTUO10THKIB Pi3HUX TPYII My3eHHUX IITaMiB
Staphylococcus aureus, 1o 30epiraiuch y KOJEKIil My3eto
mikpoopranizmis 1Y «IMI HAMH» y miodinizoBaHoMy
CTaHl 3a NMOMIpHO HM3bKHMX Temmeparyp (4-6 °C). ns
BiJTHOBJICHHSl JKUTTE3NATHOCTI Jio(ii30BaHUX 3pa3KiB
BMICT aMITyii po3unHsui 1,0 MJI MoKMBHOTO OyJIbiHOHY,
MIKpOOHY CyCIIeH3i10 BICiBaJIN Ha KPOB’ STHUM arap, MOCiBH
inKyOyBanu mpu Temmeparypi 37 °C npotsarom 24 roanH
[6]. BusnauenHs dYyTAMBOCTI MIKPOOHHX KyJIBTYp [0
aHTUOIOTUKIB TPOBOAMIN JUCKO-TU(PY3IHHIM METOJ0M
Keurby-Bauer Ta wmeTomoM cepiiHMX pO3BEICHb Y
OynbiioHi [7]. Y mocnmimax BUKOpUCTOBYBaM OynbHOH Ta
arap Miomnepa-Xinrona (Himedia, Inzis); cranmaprtHi
KOMEpIIifHI JUCKA 3 aHTUOIOTHKAMHU: aMITIHIIIHOM,
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AMMINITIHOM-CYJIEOaKTaMOM, CPUTPOMIIIMHOM,
a3UTPOMILMHOM, ToOpamiumHOM («AcmekT», YkpaiHa),

eda3oiHOM, e(pypOKCHMOM, nepTa3uIuMOM,
nedenimMom, e(POKCUTHHOM, TETPAIUKITIHOM,
JOKCHITMKITIHOM, KO-TPUMOKCA30JI0M, pHPaMITIIITHOM,

KkiiHAaMimmHOM («PapMakTuBY, YKpaiHa), aMIiIuIiHOM-
cynp0aKTaMOM, HOPQIIOKCAIIMHOM, THUIPOQIOKCAITHOM,

NeBO(IIOKCAITTHOM, TaTi(IIOKCAIMHOM, TEeHTaMIIIHHOM,
aMIKalMHOM, XJIopaM(EeHIKOIJIOM, BaHKOMILIMHOM,
JHE30J1110M (Himedia, Iupais); AQHTUOIOTUKU:

OeHsmneHinIiH, xnopaMmdenikon («KuiBmennpenapar»,
VYkpaina), aMIinnitiz, aMIinuiIiH-cyis0aktam («Papmekc
I'pyn», Ykpaina), nedazomnin, negypokcum, TeTpanukiiH,
nokcunukimiH  («bopmariBeekuit - X®3»,  Ykpaina),
nedeniM, TeHTaMinuH, amikamuH («Jlexxim», Ykpaina),
toOpamitne  («FOpis-@apm», VYkpaina), mnedrazugumM
(«Canmos I'mM6X», ABcrpis), epurpominmn («Amdipharm
Limited», Ipnawmis). ApanTamito cTadiIoOKOKIB 10
OCH3IINCHILIIIIHY POBOIMIIM IIUIIXOM MacaXyBaHHS Ha
arapi Miomnepa-XiHTOHa, 3i 3POCTAIOYUMHU
KOHIICHTpAI[IIMA ~ OCH3WJINCHIIWIIHY, TOYMHAIYHA 3
cyObakrepuiuaHoi. Jlnst 1HOKyJsuii BUKOPHCTOBYBAIN
MiKpoOHy cycriensiro minbHicTio 0,5 3a crangaprom Mak-
dapnanza, po3seneny B 10 pasis, mociBHa j03a ckiagaia
510" KYO/mn. Jlnd  KOHTPONIO  KUTTE3IATHOCTI
MIKpOOpTaHi3MiB BHKOPHCTOBYBad M arap Mromiepa-
XinToHa 6e3 mojaBaHHS aHTHOiIOTHKA. JIJIS IMOZANIBIINAX
MacaxKiB BiIOWpaNUCh KyIbTYPH, SKi [aBald pIiCT B
MPUCYTHOCTI HAHOINBIIOl KOHIEHTpamii aHTHOIOTHKA.
KynpTypu nepeciBaiy Ha MOXKUBHI CEPEIOBUIIA i3 BUIOO
y 2-4 pa3u KOHICHTPALi€l0 OCH3WINCHIIIIIIHY, B HUJIOMY
nposezaeHo 30 macaxiB. KiHeTuky pocTy mTaMiB BUBYAIN
IIIIXOM BHPOILYBaHHA MIKpPOOHOI cycreH3il LIiIbHICTIO
1,0 3a mxanoro McFarland y 6ynbitoni Mrosepa-Xinrona
npu Ttemnepatypi 37 °C, 3 BH3HA4CHHSAM ONTHYHOI
UIUTBHOCTI JOCIIKYBaHUX 3paskis uepes 0,5, 1, 2, 3, 4, 6,
8,10, 12, 24,36 148 roauH KyJIbTUBYBaHHS 32 IOTIOMOTOI0
mpwiaxy Densi-La-Meter (momxwmHa xBuii 540 HM).
BioxiMigHi BIAaCTHBOCTI CTa(UIOKOKIB BH3HAYaIH 3
Bukopuctanusim APl cucremu ID 32 STAPH (Bio-
Merieux, ®panmis). Bci mocmigym mpoBoAWIH Yy ABOX
napajensx NpH OJHAKOBUX YMOBAax KyJIbTUBYBaHHS.
Craructnuny oOpoOKy OTpHMMaHHMX NaHUX HPOBOJAWIHU 3
BHKOPHCTaHHIM KOMIT f0TepHHUX mporpam Microsoft Excel
2007, STATISTICA 6.1 (StatSoft Inc., CILIA, cepiiiauii
Homep — AGAR909E415822FA).

Pe3yabTaTi Ta 06roBopennsi. Bei B3sTi y gociin mramMu
CTaiIOKOKIB TpH KyJNTUBYBaHHI Ha CEpEIOBHIILI
Mromnepa-XinTona  0e3  Jo#aBaHHS ~ aHTHOIOTHKA
YTBOPIOBAJIM OKPYTJI, omykii abo Iuracki KoJIoHii S —
(dopMH KpeMoBOro abo >KOBTOTO KOJbOPY, po3MipoMm 2-4
MmM. [Ipu KyJIbTHBYBaHHI Ha CEpeIOBHIII 31 3pOCTAIOUYNMHU
KOHLIEHTpALlisIMM aHTHOIOTHKA cIiocTepiranach 3MiHa
XapakTepy poCTy JOCIiKEHHUX IITaMiB, IO MPOSBISIIOCH
y KOJIOHIQTBHOMY HOJIMOP(}i3Mi, 00yMOBICHOMY MOSIBOIO
3HAYHOI KUTBKOCTI KoJIoHi# D-opmu poszmipom 1-1,5 mm
Ta TPUTHIYEHHSAM 3JaTHOCTI JI0 TIrMEHTOYTBOPIOBAHHS
(puc. 1).

IIpn  xoHmeHTpauii  OCH3WINEHILWIIHY Y
cepenosui 0,03 12 mxr/mu mramu S. aureus 16559 (Ne 3),
S. aureus 16569 (Ne 4), S. aureus 16567 (Ne 5) maibxe
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BTPaTWIM 3JaTHICTh JO NIrMEHTOYTBOpeHHs. Pemra
IITaMiB, MIPEJCTABICHUX HA PUCYHKY, a caMe — S. aureus
16552 (Nel), S. aureus 16557 (Ne2), S. aureus 16572 (Ne6),
S. aureus 16573 (Ne7), S. aureus 16577 (Ne8), S. aureus
428 (Ne9) Tta S.aureus 54 (Nel0) mnpu Bkazasiid

KOHLIEHTpalii OeH3WINeHIWIiHy 30epiranm 34aTHICTH
YTBOPIOBATH IIIrMEHT, a NpH 30UIbLICHHI KOHLEHTpALl
agTudioTnka mo 0,0625 MKr/mi crmoctepiraiocs 3HadHE
3HIDKCHHS IIrMEHTOYTBOPEHHSI.

Pucynok 1. XapakrepucTiuka nirMeHTOyTBOPeHHSI IITaMiB S. aUreus npu KyJJbTHBYBaHHI Ha cepeloBHIIIAX 3

Pi3HMMH KOHUEHTPAUisIMU OeH3MINeHiHITiHY

Hamu BH3Ha4eHO TaKOXX POCTOBI BJIACTHUBOCTI
mMTaMiB  CTa(iIOKOKIB /O TIPOBEACHHS aJallTUBHOL
CeJIeKIii, MPU 3HAYCHHAX MiHIMAIBHOI OaKTepHUIMIHOL
kourentpanii (MbuK) Gensunneninmniny 0,250 Mxr/mi,
IO CBIAYMTH NMPO (GOPMYBaHHS PE3UCTEHTHOCTI, a TAKOXK
micis 30-TH KpaTHOTO MacakKyBaHHS Ha CEPEIOBHINI 3

antubiotukoMm. Ilpu BupouryBaHHI cTadiIOKOKIB Ha
TOYKMBHUX cepeIoBHIIaxX 3i 3pOCTAOYUMHU
KOHLIEHTPALIISIMUA aHTHOI10THKA CHOCTEPIrajoch
nocroBipHo 3Hauume (P<0,05) B3HWKEHHS KiJIBKOCTI
KOJIOHIEYTBOPIOIOYMX ~ OJAWHHIB, Yy IOPIBHAHHI 3
MOKa3HUKaMU  KYJIBTYp  JIOCHI/DKEHMX  IITaMiB  Ha
cepenoBuinax 0e3 antubiorrka (tabdmn. 1).

Tadauusa 1. IToka3HUKH POCTOBHX BJACTHBOCTel mITaMiB cTadilokokiB Ha Pi3HMX eTanax aJanTHBHOI ceJeKil

10 OeH3NJINeHINIiny

IMoxkaszuuku pocty (KYO/mi, 1g)

110 ajanTarii npu gocsirHerHi MBiK 0,250 Mkr/mi TTICIIS ITUKITY aJanTarii
M+m M+m p1 M£m p2
2,4+ 1,7+ <0,05 0,6+ <0,05
0,05 0,04 0,02

Ipumimka. p1 - docmogipnicme npu nopienanti noxasnuxie KYO/mn 0o adanmayii ma npu oocsienenni MbyK 0,250
MK2/ML; p2 - 00cmogipHicmb npu nopieusanii nokasnuxie KYO/mn 0o adanmayii ma nicis yuxny adanmayii.

HeratuBHMii BIUIMB aJaNTHBHOI CeNEKII Ha
cTaIOKOKH MiATBEPHKEHO TAKOX JOCIIIKSHHSIMA 10
BUBYCHHIO KiHETHKH POCTY KyJIbTyp S. aureus (puc. 2).
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Pucynok 2. BIuIMB ceJIeKTHBHOI aganTamii S. aureus 1o 6eH3WINMeHiWIiHy Ha KiHETHKY POCTY

BcTaHoBi€HO, 1110 Ui JOCIIIKYBaHHUX LITaMiB
cTaiTOKOKIB 31 CQOPMOBAHOI PE3UCTEHTHICTIO 0
OCH3WINCHINMIIHY Oyla XapaKTepHa 3MiHa ITOKa3HUKIB
KIHeTHKH pocTy. Tak, TpUBANICTh Jar-Gpa3u y 3a3Ha4YeHHX
IITaMIB CKJIaaja TpU Iof, y TOH 4ac, K 0 MPOBEACHHS
amanTUBHOI cenmekuii pesucteHTHocTi — 0,5 rom.
MakcuManbHi 3HaAYeHHS TIOKa3HUKIB POCTY aJanTOBaHUX
J0 OSH3WINEHINWIIHY ITaMiB y €KCIOHEeHLIambHINA (a3i
nocsiranu 3,15 ODsao, y TO# Yac sk KOHTPOJIbHI 3HAUCHHS
nopiaioBasin 5,65  ODsg  (p<0,05). TpusaiicTs
CTalliOHApHOI (ha3u Ta Yac MOSIBH O3HAK perpecii pocTy
CHIBNa/IaIM Y 000X JIOCHIPKYyBaHHUX Ipymnax.

Bcei mtaMu, B3TI Y AOCHITH A MOJCITIOBAHHS
HabyTOi iN VItr0 pe3ucTeHTHOCTI A0 OCH3WINEHINNIIHY,
OynH 9yTIIMBUMH HE TiJBKU J0 OeTa-TakTamiB, aje W 10

AHTHOIOTHKIB IHIIUX TPym — JO aMiHOTJIIKO3UIIB,
MaKpOJTiIiB, TETPAIUKITiHIB, (TOPXiHOJIOHIB,
TITIKOTICTITH/IB, JHKO3aMIHiB, pudamITinuHy,

xyjopaMpeHiKoay Ta KO-TpuMoKcasony. Ilicms 30—tu
nacaxiB CeleKTHBHOI ajanTauii OyJ0 BUBUEHO piBEHb
YyTIMBOCTI JIOCHI/DKEHUX ILITaMiB /0 BUIE3a3HAYEHUX
aHTUOIOTHKIB. 3a pe3yJbTaTaMH JOCII/IKEHb BCTAHOBIICHA
MOXJIMBICTh ()OPMYBAHHS IEPEXPECHOT PE3UCTEHTHOCTI Y
a/IaliTOBaHUX [0 OCH3WINCHIIMIIHY IuTaMiB. Tak, y
mramy S. aureus (16567) aganraiist 10 OEH3WINCHIUITIHY
CYNPOBO/KYBajlack  HAaOYTTAM  PE3UCTEHTHOCTI 0
MakpoJiiiB (MiHiManbHa iHruOytoua koHueHrpamis (MIK)
epurpominmmeEy — 2 MKr/mi), Terpanukiinie (MIK
teTpanukiminy — 4 wmkr/mu, MIK nokcumukminy — 4
MKr/Mi), Ta xaopampenikomy (MIK — 16 mxr/mi). Hltam
S.aureus (16572) micns MKy aJanTHBHOI CENEKINT 10
OCH3WITCHIMITIHY BUSIBUBCSI PE3UCTEHTHUM o
Makpomigis  (MIK epurpomimay 4 Mkr/miu) Ta
terpanukiainiB (MIK rterpamukminy — 4 wmkr/mu, MIK
JOKCHIMKITiHY — 2 MKr/Mi). Y mramy S. aureus (16577)
3’BHUJIACH PE3UCTEHTHICTh 10 amiHormiko3uaiB (MIK
reHTaMinay — 2 Mxr/mi, MIK amikanuny —16 MKr/mo,
MIK Ttobpaminuny -2 Mkr/miu) ta Makpoaiais (MIK
eputpoMinmHy 4 MKr/mi) a y mramy S. aureus 428 — no
terpanukininie (MIK Terpamuxitiny — 8 mxr/mi, MIK
JMOKCHIMKIIHY — 4 Mkr/mu). Bei mocmimkeHi mramMu
30epirayii 4yTIUBICTH 10 IE(POKCUTHHY, BaHKOMIIHHY,
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pudamMminuHy, KO-TPHUMOKCA3011y, JiHe30i 1y,
KIIHAaMIIIHY Ta aHTHOI0THKIB TPYIH (PTOPXiHOIIOHIB.

Cri 3a3HaYATH, IO TIPH KYJIHTHBYBaHHI IITaMiB,
aJlanTOBaHUX hi () BUCOKHX KOHILICHTpaLiif
OCH3WINCHINWIIHY, Ha CepeloBUINI 0e3 aHTHOIOTHKa
BimOyBamock moctynoBe (Bim 8 mo 14 macaxiB)
BiTHOBJICHHS BTPAYCHUX OIONOTIYHUX BIACTHBOCTEH.
Tomy, Ha Ham noruisy, y abeppanTHUX (HOpM cTadiIOKOKIB
CTIHKICTh JI0 aHTHOIOTHKIB TIOB’si3aHa 3 (HOpMyBaHHIM
TUMYacoBoro  (QeHoTHIly, SKMH TP  BIICYTHOCTI
CEJIEKTUBHOT'O THCKY PEBEPTYETHCS Y UyTJIUBHUA. AJe ajst
OibLI  JETaJbHOTO BHBYCHHS MEXaHi3MIB  HaOyTTs
aHTHO10THKOPE3UCTEHTHOCTI iN  Vitro Ta i BTparu
NOTPIOHO MPOBEACHHS NOCTIDKEHP HAa MOJICKYJIAPHO-
TCHETUYHOMY PiBHI.

BusBneni Hamu ~ (EHOTHIIOBI  BiIMIHHOCTI
aJlanTOBaHUX hi () BUCOKHX KOHILICHTpaLiif
OCH3WINCHIWIIHY CyOnomyJamii S. aureus, Ha Haml
HOTJISI, CiJy po3MisAaTH K  Mopdo-pyHKIIOHAIBHY
nepeOymoBy  OakTepiaibHHUX  KIITHH MiJ] BIUIHBOM
antuOakTepiaibHux cnonyk. OrTpumaHi HaMu  jaaHi
Y3rO/KYIOTBCS 3 MO3HIISAMHU IHIIMX JOCHITHHKIB, SKi
pO3MIIAAAI0Th OaKTepialibHy MOMYJSIII0 SIK JTUHAMIUHY
caMoperyJmpmuy rerepoMopdHy U mnonipyHKIIOHATbHY
CHCTEMy 3 BHCOKMM aJaNTallifHAM MOTEHLIaIoM,
CTIpsIMOBAHUM Ha 30epeskenHs Buiy [9 — 12].

BucHoBku. 3a pe3ynbTaMH TPOBEICHUX JOCHIIKEHb
BCTaHOBJICHO, 110 (OPMYBaHHS Y cTadiIOKOKIB HAbyTOT IN
vitro PE3UCTEHTHOCTI bi (o) OCH3MWIIICHITUITIHY
CYIPOBOJIKYBAJIOCh 3HIKEHHSM POCTOBHUX BJIACTHBOCTEH,
BTPATOI0 3JIaTHOCTI JO MIrMEHTOYTBOPEHHS, a TaKOX
3MiHOIO YyTIMBOCTI JI0 iHIIUX TPy aHTHO10THKIB.

Influence of in vitro adaptation to benzylpenicillin on
biological properties of Staphylococcus aureus
Peretyatko O.G., Yagnyuk Yu.A., Sklyar N.L.,
Krestetska S.L., Bolshakova G.M., Kholodna T.V.
Introduction. Antimicrobial resistance is a global
problem that equally affects both highly developed
countries and those that are developing. The formation
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and spread of antibiotic resistance to microorganisms are
the unavoidable consequence of the evolutionary process
and one of the manifestations of the bacteria adaptation to
unfavorable conditions to exist. To contain and overcome
antibiotic resistance is necessary to study the process of
it's evolution, identify factors that contribute the
implementation of this process and establish the most
significant factors of influence to increasing or decreasing
the level of resistance. The aim of the work was to study
the biological properties of Staphylococcus aureus with
resistance to benzylpenicillin, formed in vitro. Materials
and methods. Research objects: 12 different groups of
museum strains of Staphylococcus aureus that were
sensitive to antibiotics from the museum collection of the
microorganisms in NU "IMI NAMN". The sensitivity of
microbial cultures to antibiotics was determined by the
disk-diffusion method of Keurby-Bauer and by the
method of serial dilutions in broth. Staphylococci’s
adaptation to benzylpenicillin was carried out by passage
on Mueller-Hinton agar with increasing of the antibiotic
concentrations, starting with subbactericidal. The Kinetics
of strain growth was studied by growing a microbial
suspension with a density of 1.0 according to the
McFarland scale in Muller-Hinton broth at a temperature
of 37 °C, with the determination of the optical density of
the studied samples after 0.5, 1, 2, 3, 4, 6, 8, 10, 12, 24,
36 and 48 hours of cultivation using a Densi-La-Meter
device (wavelength 540 nm). Biochemical properties of
staphylococci were determined using the API system ID
32 STAPH. Statistical processing of the obtained data was
carried out using Microsoft Excel 2007, STATISTICA
6.1 computer programs (StatSoft Inc., USA, serial number
- AGAR909E415822FA). Research and discussion.
During cultivation on the environment with increasing
concentrations of the antibiotic, there was observed a
change in the nature of the growth of the studied strains —
the prevalence of D-form colonies with a size of 1-1.5
mm, the suppression of the ability to form pigments and
the decrease of number of colony-forming units (in
comparison with the growth indicators of the strains on
the environment without the antibiotic). The negative
impact of the adaptive selection of resistance to
benzylpenicillin on staphylococci was also confirmed by
studies of the growth kinetics of the studied strains of S.
aureus: lengthening of the lag-phase to 3 hours against
0.5 hours in the control. And a decrease in the maximum
values of growth indicators in the exponential phase to
3.15 ODs4 , Versus 5.65 ODsgg in the control (p<0.05).
According to the results of studying the antibiotic
sensitivity of the adapted to benzylpenicillin S. aureus in
four strains was found cross-resistance in various
combinations to other groups of antibiotics — to
macrolides (MIC of erythromycin - from 2 pg/ml to 4
pg/ml), to tetracyclines (MIC of tetracycline - from 4
pg/ml to 8 pg/ml; MIC of doxycycline — from 2 pg/ml to
4 pg/ml), to aminoglycosides (MIC of gentamicin — 2
pg/ml, MIC of amikacin — 16 pg/ml, MIC of tobramycin
— 2 pg/ml ) and to chloramphenicol (MIC — 16 pg/ml).
When the strains that were adapted to high concentrations
of benzylpenicillin were cultivated in an environment
without the antibiotic, there was a gradual (from 8 to 14
passages) restoration of the lost biological properties.
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Therefore, in our opinion, resistance to antibiotics in
aberrant forms of staphylococci is associated with the
formation of a temporary phenotype, which reverts to a
sensitive one in the absence of selective pressure. The
research at the molecular genetic level is required for a
more detailed study of the mechanisms of acquisition of
antibiotic resistance in vitro. In our opinion, found
phenotypic differences of S. aureus subpopulations, that
adapted to high concentrations of benzylpenicillin, should
be considered as a morpho-functional reorganization of
bacterial cells under the influence of antibacterial
compounds. The data we obtained are consistent with the
positions of other researchers, who consider the bacterial
population as a dynamic self-regulating heteromorphic
and polyfunctional system with a high adaptation
potential, aimed at preserving the species. Conclusion.
According to the results of the conducted research, it was
established that the formation of resistance to
benzylpenicillin for staphylococci in vitro was
accompanied by a decrease in growth properties, a loss of
the ability to form pigments, and also a change in
sensitivity to other groups of antibiotics.

Keywords. Museum strains, Staphylococcus aureus,
adaptation to benzylpenicillin in vitro, antibiotic
sensitivity, biological properties.
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