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Pedbepat: BuBueHHs 4yTnMBOCTI MIKPOOHUX KynmbTyp A0 aHTMBIOTWKIB MPOBOAWMN ANCKO-AMMY3IHUM METOAO0M, METOAOM Cepiii-
HWX po3BefeHb y OynbiOHI Ta MeToAOM CepiliHUX po3BefeHb B arapi. BigHOBMEHHSA XWTTE34aTHOCTI Ta BUSIBMEHHS aHTMBIOTMKO-
PEe3NCTEHTHOCTI Yy My3enHux wwTamis Escherichia coli, wo TpuBanui vac 36epiranucb y niodinisoBaHOMy CTaHi, CBiAYMTb MPO Te, Lo
cybnimauinHe BWCYLLIYBaHHA y MOEAHaHHI 3 MOMIPHO HU3bKUMMK TemnepaTypamy HacTynmHOro AOBFOCTPOKOBOrO 30epiraHHs € edek-
TUBHVMM METOAOM YTPUMAaHHS KONEKUIHUX LUTaMiB MIKpOOpraHiamiB y (yHKUIOHanbHO CTabinbHOMY CTaHi, y TOMy 4uchi 3i 36epexeH-
HAM PE3UCTEHTHOCTI 0 aHTMBIOTUKIB. Y ogHOro 3 21 gocnigXeHoro LWTaMy BCTAHOBIEHO PE3UCTEHTHICTb A0 amniuuniHy, aMmniununiHy-
cynbbakTtamy, uedanocnopuHis |-Ill nokoniHb, y ABOX wWTamiB — A0 XropamdeHiKony, HeYyTnMBUMK A0 TeTpauukniHy bynu 4yotupm
wramu. BraBneHHs pe3ncTeHTHOCTI 40 LedanocnopyrHiB Ta 3axuLLeHWUX MeHiuuniHiB y wramy E. coli, BunyyeHoro y 1963 p., we
[0 BMpOBafXeHHSA BKasaHWX rpyn aHTMBIOTWKIB Yy KNiHIYHY NpakTUKy, MiATBEpOXYe TOW (akT, WO aHTUBIOTMKOPE3UCTEHTHICTb —
eHOMEH, MOB’A3aHWIA CKOpille i3 3aranbHUMKW MexaHi3aMamu aganTauii 30yaHUKIB 0O HecnpuATniMBMX (DaKTOPIB 30BHILLHLOIO cepe-
[OBWLLA, HIX 3 LLMPOKUM BUKOPUCTaHHSAM aHTUMIKPOOHNX npenaparis.

KntouyoBi crnoBa: nioginizoBaHi My3enHi Lutamm, NOMipHO HU3bkKi TeMnepaTypu, Escherichia coli, aHTMBIOTMKOPE3NCTEHTHICTb.

Abstract: Sensitivity of microbial cultures to antibiotics was determined using disco-diffusion method, broth serial dilution and
agar serial dilution. Restored viability and detection of antibiotic resistance in the museum Escherichia coli strains stored for a lasting
time in a lyophilized state indicates that freeze-drying in combination with moderately low temperatures for subsequent long-term
storage is an effective method of maintaining collection microorganism strains in a functionally stable state, including preservation
of their antibiotic resistance. It was found that one of the 21 studied strains was resistant to ampicillin, ampicillin-sulbactam, cephalo-
sporins of the |-Ill generations, two strains were resistant to chloramphenicol, and four strains were insensitive to tetracycline. Detection
of the resistance to cephalosporins and protected penicillins in E. coli strain isolated in 1963, long before the discovery and use
of these antibiotics in clinical practice, confirms that antibiotic resistance is a phenomenon associated rather with the general mecha-
nisms of adaptation of pathogens to adverse external environmental factors than with the widespread use of antimicrobial
drugs.

Key words: lyophilized museum strains, moderately low temperatures, Escherichia coli, antibiotic resistance.

Ha cporogni B CBITI HACTUIBKM TOCTPO CTOIThH
npobieMa pe3sUCTEHTHOCTI MIKpOOpraHi3MiB A0 aH-
TUMIKpOOHUX mpenapatiB, mo XXI cromitrs mo
IpaBy MOXKHA HAa3BaTH «EpOI0 aHTHOIOTHUKOpE3HC-
teHTHOCTI» [3, 12]. Ilupoke po3MOBCIOHKEHHS
AHTHOIOTUKOPE3NCTEHTHOCTI  MIKPOOpTaHi3miB 1,
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Today worldwide the problem of microorga-
nisms’ resistance to antimicrobials is so acute that
the XXI century can rightly be called the ‘era of
antibiotic resistance’ [14, 11]. The widespread
antibiotic resistance of the microorganisms and,
as a consequence, the dramatic decline in the
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SIK HACIIOK, pi3Ke 3HWKEHHS e(EeKTUBHOCTI €TioT-
pomHOi Teparii iH(QEKUiHHUX 3aXBOPIOBaHb € Cep-
HO3HOIO 3arpo3010 OJIaromnosyy4ro i 340pOB’I0 JIIOJI-
cTBa. Y KpaiHax €BpOCOIO3y IIOPIYHO PEECTPYETHCS
maibke 400 THCSY iHQEKIiH, BUKINKaHUX aHTHOI10-
TUKOPE3UCTEHTHUMH 30yIHUKAaMH, BiJl SKUX THHYTb
OMM3bKO 25 THCAY YOJNOBIK, a (hiHAHCOBI BHTpATH
Ha JIIKyBaHHS MepeBUITYIOTh 1,5 mMipa eBpo [8, 16].
Y CHIA, 3a maHuMH IEHTPY 3 KOHTPOJIO Ta IPO-
¢inaktuku 3axBoproBanb (CDC), monaliMeHmn 2
MUTBHOHM JIOJe IMOpiYHO 1HQIKYIOTbCS CTIHKH-
MU JI0 aHTHUOIOTHKIB OaKTEpisMHU, YUCIO JIETaIbHUX
BHITAJKIB BHACIHIZOK HEC(PEKTHBHOI aHTUOIOTH-
KoTepamii HaOMMXKYyeTbCcss A0 23 THUCSY YOJIOBIK,
a eKOHOMiuHi 30WTKH, TMOB’s3aHi 3 Mi€l0 mpolie-
MOIO, OILiHIOWTECA Big 21 mo 32 mupn nonapis
Ha pik [7]. BBaxkaeTbcs, MO TOJOBHOK MPUYHHOIO
(hopMyBaHHS ¥ IIBHAKOTO PO3MOBCIOIKEHHS pe-
3UCTCHTHOCTI € CEJIGKTMBHUH THCK Ha MIKpOOp-
TaHIi3MH dYepe3 AaKTUBHE 3aCTOCYBaHHS AaHTHMIK-
pOOHMX TpenapariB y TBapUHHHITBI Ta Hepario-
HaJbHE IXHE BUKOPUCTAHHS Y KIIHIYHIA MeaMIuHI
(OespenenTypHull MPOAaX aHTUOIOTHKIB, HEaJeK-
BaTHE JI03yBaHHS, JIIKyBaHHS aHTUMIKPOOHUMH
mpenaparaMu JIETKHX (GopM iH(EKIiiHOro mnpore-
cy Ta in.). [Ipore ocTaHHIMH pOKaMHU BCE YacTilIe
3’SBISIIOTHCS MOBIIOMIIGHHSI MPO Te, IO CTIHKICTh
0 aHTHOIOTHKIB BHUHHMKJIA BHACIIIOK CKJIQTHUX
EKOJIOTIYHUX Ta EBOJNIIOMIMHUX CTOCYHKIB MiX ca-
MHMH OaKTepisMH, SKi CKJIQINCHh 3aT0BrO J0 IIO-
SBU JIIONWHHW 5K OiosorigHoro Bumy. lliaTrBep-
JUKCHHSIM IIbOMY € YHCENbHI IOBITOMIICHHS TIPO
BUSIBIICHHSI PE3UCTEHTHOCTI JIO aHTUOIOTHKIB y Mi-
KpOOpraHi3MiB, BUIIyYEHHX i3 3pa3KiB, 110 HE Iijia-
BaJIMCh AaHTPOIIOreHHOMY BILTUBY [4, 13, 15]. 106 oT-
pUMaTH BiANOBIAb HA 3alMTaHHS, AaHTUOIOTHKO-
PE3UCTEHTHICTh €  PE3yJBTAaTOM  CEJIEKTUBHOTO
TUCKY, a00 CTIMKICTh 0OyMOBIIEHa EKCIPECi€l0
BXKE HAsSBHHX TCHIB, HEOOXIHO JOCIIKyBaTh MY-
3eifHi IITaMd MIKPOOPraHi3MiB, 130JIbOBaHI SIK
B JIOQHTHOIOTUYHHIA TIEpiof], TaK i B MEPiOAX BIPO-
Ba/DKEHHS Ta IIUPOKOTO BUKOPHCTAHHS PI3HHUX
rpyn aHTHOIOTHKIB. OMHUM i3 CIOCOOIB yTpHUMaH-
HS MIKpOOPTaHI3MIB Yy KOJIEKIiAX € cyOmnimariifae
BUCYIIyBaHHsl (Jriodimizaisi) 3 MOAalIbIINM JIOBrO-
CTPOKOBUM 30€pIraHHsSM 3a MOMIPHO HU3BKHX TEM-
neparyp. OpnHak, y mnpoueci jiodimizamii ta mo-
JANBIIOT0 JOBFOCTPOKOBOTO 30epiranHs Oaktepii
MiAAI0ThCs  CTPECOBUM  (pakTopaM, IO MOXKYTb
BIUIMHYTH SIK HA BIDKUBAHHS MIKpOOPIaHi3MiB, TaK
1 Ha 1XHi 010JIOT1YHI BIACTUBOCTI [14].

Mertoro mociimkeHHs 0yl0 BUBYSHHS Yy TIHBOCTI
0 aHTHUOIOTHKIB Yy My3eWHux mramiB Escherichia
coli, sxi TpuBanMii yac 30epiramuch y miodimizoBa-
HOMY CTaHi 3a IIOMipHO HU3BKUX TEMIIEpaTyp.
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effectiveness of etiotropic therapy in infectious
diseases is a serious threat to the well-being
and health of mankind. Nearly 400,000 infections
caused by antibiotic-resistant pathogens are reported
annually in the EU countries, killing about 25,000
people and, meanwhile treatment costs exceed € 1.5
billion [6, 16]. In the United States, according to the
data of Centers for Disease Control and Prevention
(CDC), at least 2 million people are infected
with antibiotic-resistant bacteria each year, the
number of fatal cases resulting from ineffective
antibiotic therapy is approaching 23,000, and
the economic costs associated with this problem
are assessed from $ 21 billion to $§ 32 billion
a year [5]. It is believed that the main reason for
the formation and rapid spread of resistance is
selective pressure on microorganisms through the
active use of antimicrobials in animal breeding
and their inefficient use in clinical medicine (over-
the-counter sale of antibiotics, inadequate dosage,
use of antimicrobial drugs for mild forms of
infectious process, etc.). However, recently it has
been increasingly reported that the emergence of
antibiotic resistance is the result of sophisticated
environmental and evolutionary relationships bet-
ween the bacteria themselves, long before humans
emerged as a biological species. Numerous
reports on the detection of antibiotic resistance
in microorganisms isolated from samples not sub-
jected to anthropogenic influence have been
confirmed [2, 12, 15]. To answer the question
whether antibiotic resistance is the result of se-
lective pressure, or that is due to the pre-existing
genes expression, it is necessary to exa-
mine the museum strains of microorganisms
isolated both during the pre-antibiotic period
as well as during the administration and wide-
spread wuse of different antibiotic  groups.
One of the methods of long-term storage of
microorganisms in collections is freeze-drying
(Iyophilization). However, in the process of
lyophilization and subsequent long-term storage,
bacteria are exposed to stress factors that can affect
both the survival of microorganisms and their
biological properties [13].

The aim of the research was to study antibiotic
sensitivity of E. coli museum strains after long-
term storage in a lyophilized state at moderately
low temperatures.

Materials and methods

The subject of the study was 21 strain of
E. coli provided by the Museum of Microorga-
nisms of the State Institution ‘I.I. Mechnikov
Institute of Microbiology and Immunology,
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Marepianu i MeTonH

OO0’extom pmocmimkeHHs Oy 21 mram E. coli
3 Myseo MikpoopranismiB Jlep:kaBHOI  yCTaHOBH
«IHCTHTYT MiKpoOionorii Ta imyHonorii imM. L.I. Meu-
HUKOBa HarioHaneHOT akajgeMii MEIUYHHX HayK
Ykpainm» (IMI (X)). ILlramm ©Oyrmo  i30760BaHO
B pI3HUX KpaiHax CBITy 1 TepemaHo Ha 30epiraH-
HA 10 My3seto MikpoopranismiB 3a uaciB CPCP:
8 mramiB E. coli BumineHo Ha TepUTOpii YKpaiHu
(M. XapkiB), 3 mTamMmu — B [HCTHTYTI BakIMH
i cuposarok im. JI. Ilacrepa (m. Jleninrpan, IBC (J1)),
3 10 mramiB konekmii ®penepika, 1m0 HAMINANDIMA 3
Jlep>kaBHOTO IHCTUTYTY CTaHJIApPTU3allii Ta KOHTPOIIO
im. JL.O. TapaceBruua (M. Mockga) ([ICK), 8 Oymo i30-
mpoBaHO y Himewuwni, 2 — y Iuxpil (Tabmurs).
JliodimizoBaHi 3pa3ku 30epirainch y KONEKINi Bif
44 nmo 56 pokiB 3a TIOMIPHO HHU3BKHX TEMIIEpaTyp
(4-6°C). M BimHOBICHHS JTIO(UTI30BaHUX 3pPa3KiB
mTaMmiB E. coli BmicT amimymu pozumbsia 1,0 Mot
MOKUBHOTO OyNBHOHY, MIKpOOHY CYCIIEH3ii0 BHCIBAIN
Ha KpOB’SIHUH arap, IOCIBU 1HKyOyBaJli TIPH TeMIiepa-
Typi 37°C nipotsrom 24 ronuH [ 14]. Bu3HaueHHS 9y T/H-
BOCTI MIKpPOOHMX KYJIBTYp 10 AaHTHOIOTHKIB MpO-
BOJWJIM  JIUCKO-IU(Y3IMHUM  METOJIOM,  METOJIOM
CepIHUX pO3BEICHL B OyIbHOHI Ta  METOIOM
cepiiiHux po3BenieHb B arapi [2, 9, 17]. YV mocmimzax
BUKOPHCTOBYBaJIM OyNbHOH Ta arap Mioriepa-XiHToHa
(Himedia, Inpist); craHmaprHi KOMEpIHHI HCKUA 3
AMITIITIHOM, KapOSHIIMTIHOM, TIKapIFIIiHOM, Tinepa-
mwtiHOM («ActiekT», Ykpaina), 3 1edazominom, nedy-
PpOKCHMOM, TiehTaznauMoM, TieherriMOM, TETPAITUKITIHOM,
JOKCHUITMKITIHOM, ~ KOTPEMOKca3osioM  («DapMakTHBy,
VYkpaiHa), 3 aMITi I HOM-CYJIbOaKTaMoM, HOpdioKkca-
LIMHOM, LMIPOJUIOKCAIIMHOM, JICBO(WIOKCAIIMHOM, —TIaTi-
(hrIoKCAIMHOM, TEHTAMILHOM, aMIKaIMHOM, XJIOpam-
(enixoniom (Himedia, [His); aHTHOIOTHKY: aMITIIVJIIH,
amminuniHcyapOakTam, — minepamuitiH - («Dapmexc
Ipym», VYkpaina), uedasomiH, medypokcuM, TeTpa-
LIUKITH, JOKcUIUKIiH («bopmariBebkuit  XD3y,
VYkpaina), nedermnim, reHraMinuH, amikanue («Jlek-
xim», YkpaiHa), nedrazmmuM, Tikapipotie («CaHmos
I'M6X», Ascrpis), xmopamdenikon («KuiBmemmperna-
par», Ykpaina).

[IpuroryBanHs CycreH3ii MiIKpOOpraHi3miB i3
BU3HAYCHOK KOHIICHTPAIIEI0 MIKPOOHHMX KIJIITHH MPO-
Boawin 3a mkanoww McFarland 3 BukopucraHHsIM
enektporHoro npuiany «Densi-La-Meter» (PLIVA-
Lachema Diagnostika, Yecbka Pecniy0utika).

Craructnyny oOpoOKy oTpuMaHuX JaHux |[1]
MIPOBOAMIIM 3 BUKOPUCTAHHSIM IPOrPaMHOTO 3a0e31e-
yeHHs «Statistica 6.1» (StatSoft Inc., CLLIA).

Pe3ysbTaTn T2 00rOBOpEeHHS
BcTanosneHo, mo mig 9ac peKyiIbTHBYBaHHS JIi0-
¢dimizoBaHnx mTaMiB E. coli KUTBKICTH JKUTTE-
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National
Ukraine’.

Academy of Medical Sciences of
The strains were isolated in different

countries of the world and transferred
for storage to the Museum of Microorga-
nisms during the USSR: 8 strains of

E. coli were isolated in the territory of Ukraine
(Kharkiv) in the Mechnikov Institute of Micro-
biology and Immunology (IMI), 3 strains — in
the L. Pasteur Institute of Vaccines and Serums
(Leningrad, former USSR) (IVS (L)), out of 10
strains of the Frederick collection that came from
the L.O. Tarasevich State Institute of Standardi-
zation and Control (Moscow, former USSR) (SISC),
8 were isolated in Germany, 2 — in India (Table).
Freeze-dried samples were stored in the col-
lection within 44-56 years at moderately low
temperatures. To restore the lyophilized samples
of E. coli strains, the contents of the ampoule
were dissolved in 1.0 ml of nutrient broth, the
microbial suspension was sown on blood agar,
bacterial inoculations were incubated at 37°C for
24 hours [13]. The sensitivity of microbial cul-
tures to antibiotics was determined by the disc
diffusion, serial broth dilution in broth and serial
agar dilution [10, 7, 17]. The Muller-Hinton broth
and agar (Himedia, India), standard commercial
discs with ampicillin, carbenicillin, ticarcillin,
piperacillin (Aspect, Ukraine), with cefazoline,
cefuroxime, ceftazidime, cefepime, tetracycline,
doxycycline, co-trimoxazole (Farmaktiv, Ukraine),

with ampicillin-sulbactam, norfloxacin, cipro-
floxacin, levofloxacin, gatifloxacin, gentamicin,
amikacin, chloramphenicol (Himedia, India);

antibiotics: ampicillin, ampicillin-sulbactam, pipe-

racillin (Pharmex Group, Ukraine), cefazoline,
cefuroxime, tetracycline, doxycycline (Borsh-
chagivskyi KhFZ, Ukraine), cefepime, genta-

micin, amikacin (Lekhim, Ukraine), ceftazi-
dime, ticarcillin (Sandoz GmbH, Austria), chloram-
phenicol (Kyivmedpreparat, Ukraine) were used
in the experiments.

Microorganisms suspensions with a deter-
mined concentration of microbial cells was
prepared by the McFarland scale using Densi-La-
Meter electronic device (PLIVA-Lachema Diagnos-
tika, Czech Republic).

The results were statistically processed with
non-parametric statistics methods [1] using the
package of licensed statistical software ‘Statistica
6.1’ (StatSoft Inc., USA).

Results of and discussion

It was established that during the reculti-
vation of lyophilized E. coli strains, the number
of viable cells in the samples was equal to 104 to
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[NoxogkeHHa gocnigkyBaHux wramis E. coli
Origin of the E. coli strains under study

HasBa wramy |HBEHTapHuI HoMep [xkepeno, micue, pik BUAINEHHA YcTaHoBa, 3 AKOI HAAIMLWIOB LUTAM, PiK HagXOOXKEHHA
Strain name Identification number Place and year of isolation Where the strain was taken from, year of arrival
E. coli 026 01004 X,fﬁ:,'ﬁ,v1 sesr. HIVII\}IIXKatE):rIzlv1 5085’

E. coli 013 01032 ”f:AT,ZS?SJ foas” lBI?/SU-:)L’) ,1 1983

E. coli 4008 01036 ”ESQTSS?SJ prcly IBl\c/s“-:)ﬁ) ,1 To63"

E. coli 4011 01037 ”f:::;gf;‘c’,j 9,020 |B|$/s(n(=_'),1 roas
E. coli 830 01038 X,?ﬁ:,iﬁgvT se3r. ”I\AI\}I’I,XISE)::EVT oo
E. coli 173 01041 Kharkiv, 1965 "I, Kharciv, 1966

E. coli Ca-18(B) 01042 Eel?f):ril?r;, 119553?'érZZZfiﬁfﬂczfee‘i?f:a ﬂ!sﬁgkj To6e
E. coli 406 01046 Kharkiv, 1674 "I, KCharkiv, 1974

E coli 3193 01047 AT "I, Kharkv, 1974
E. coli 3866 01048 X.?ﬁ:riﬁivi o "|VI|\}|'|,XKar$:riEi'v1, Yo7
E. coli 4081 01049 X.?ﬁ:,iEEVT 9179‘;4‘1) ’ ”I\AI\}III,XKar?:riEivT 5179432 '

E. coli > 01050 Kharkiv, 1965 "IV, Kharkv, 1965
can | ows o s
cain | o S s
s | oo | S e s i
srcesmn | oo | e O
E. coli Ca-57(C) 01056 Ee;;il?r;,119553?.I;rzzzl:izl-lfﬂcz:’ee:t?c?;}(a msclgk,1 1968
E. coli Ca-42(F) 01058 pepnin 1963 péekrﬁg?mm Frencpre ASisk, 168

1963, Frederick Collection !
E coliCa7(V) 01059 " e, 1063 Fredonck Calotton Sisk. 1568
E. coli Ca-30 01060 BepniH, 1963 p., konekuia ®penepika [ICK, 1965 p.
(E1+ V) Berlin, 1963, Frederick Collection SISK, 1965
courow | oos | g Dp o e LA
Mpumitkn: IMI — [HcTUTYT MmikpobGionorii Ta imyHonorii iM. |.I. MeuHukoBa (M. Xapki); IBC (J1) — IHCTUTYT BakuwuH i

cuposarok im. J1. Mactepa (m. Newinrpan); AICK — OepxaBHuii iIHCTUTYT cTangapTusadii Ta koHTponto im. J1.0. Tapacesu-

ya (M. Mocksa).

Notes: IMI — Mechnikov Institute of Microbiology and Immunology, Kharkiv, Ukraine; IVS (L) — L. Pasteur Institute
of Vaccines and Serums, Leningrad, former USSR; SISK — L.O. Tarasevich State Institute of Standardization and
Control, Moscow, former USSR.
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3[aTHUX KIITHH y 3pa3kax JopiBHIoBana Bim 107
a0 5 x 108 KYO/mn (BuxigHa KOHIICHTpAIliSl MiK-
poopranismiB y cycnensii mix wac Jiodimizamii
ckmagana 10° KYO/mi). Pesynsrard  BHBYCHHS
YYTIMBOCTI  JOCHI/DKEHUX  elepuxid 1o  aH-
THOIOTHKIB TICHIIMIIIHOBOTO POy ITOKa3aIH, IO
4acToTa PO3IMOBCIOKEHHS HEYYTIIMBAX IO AaMIIi-
nuiIiny mramiB ckiaamana (4,8 £ 2,7) %. Pesuc-
TeHTHUM g0 amminwiiny (MIK 64 wkr/mi) Bu-
sBuBcst mtam E. coli «» (01050), BumydeHwuit
y IMI (X) B 1963 p., sikuii Takoxx OyB CTiHKUM
10 amminuiiny-cynsoakramy (MIK 64 Mkr/mo).

Crnig 3a3HauuTH, MO B HAIIOMY JOCIiKEHHI
OyJll0 BHBYEHO TaKOX PiBEHb YYTIMBOCTI iCTOpHY-
HUX IITaMiB KWIIKOBOI TaJMYKH O TaK 3Ba-
HUX «IPOTUCUHBOTHIMHHUX» TIpenapariB — Kap-
OokcuneHImmiHIB  (kapOeHiIMIIiHY Ta  TiKap-
LWITIHY), OCKIIBKM 3a3HadeHi aHTUOIOTHKH IIUPOKO
BUKOPHUCTOBYBINCH y KIiHIUHIA TipakTuil 70-80-x
POKIB MHUHYIIOTO CTOMITTA IS JKyBaHHA iH(eK-
i, cnpuunHeHux E. coli, Pe3UCTEHTHUMHU
no amminwiny [5, 6, 11]. Jo xkapOokcuneHi-
LHWIIHIB, a TaKoXK 0 aHTHOIOTHKAa Tpynu ypei-
JOTECHIIWIIHIB — TiNepauniiHy — BCl IITaMH
BUSIBUINCH Yy TIMBUMH.

Pesynbratn BHBUEHHS aHTHOIOTHKOYYTIMBOCTI
E. coli nokazanu, mo cepes mTaMiB JOCIIIKYBaHOL
TPyIM  4YacToTa PO3MOBCIOPKEHHS PE3UCTEHTHOCTI
no tedasominy (redangocnopud | mokomiHHA), Iie-
(dypokcumy (medanocniopus Il mokomiHHA) Ta Ted-
tazumuMy  (medanocniopus Il moxommiHHA) — CKiTa-
mama (4,8 = 2,7) %. PesuctentHEM 10 TIedario-
CTIOPUHIB BUSIBUBCS BHIE3a3HaYeHU mTam E. coli
«I» (01050) — MIK 32 mkr/mi. CrifikocTi 1o nederri-
My (tedanocrnioput [V mokoIiHHs) HE BUSBICHO.

AmHamiz  pe3ynpraTiB  BU3HAYCHHS  YyTIIHU-
Bocti E. coli o xinopam@eHikody IOKa3as,
mo 2 mramu 3 21, mo ckmagano (9,5 + 3,7) %,
Oyau PpE3WCTEHTHHMH JI0 JIaHOTO TIpemnapary:
mraM E. coli «II» (01050), ta mram E. coli 4008
(01036), mo mHamimoB mo Hamoi komekiii 3 IBC
(JI) y 1962 p. — MIK anTubioTHKIiB CcKiIamanga
32 ta 64 MKI/MJI BIQIIOBIIHO.

BuBuenns dyTnuBOCTI emepuxiii 10 aHTHOIO-
TUKIB TETPALMKIIHOBOIO PsIy I10KAa3aji0 BUCOKY
AKTUBHICTh  JIOKCHIMKIIIHY — yCi  JIOCHIiJIHI
KyJAbTYypH OyllM YyTIMBUMH JO LBOTO Iperapary,
y TOH yac sIK A0 TeTpauukiiny BusiBieno (19,1 +
+ 8,5) % HeuymMBUX InTaMiB. Pe3ucTeHTHICTH
70 TETpPAaUUKIiHy BCTaHOBJICHA Yy BHIIE3a3Haue-
Hux mramiB E. coli «/I» (01050) (MIK 32 mxr/mi),
E. coli 4008 (01036) (MIK 32 wmkr/miu) Tta y
mramy E. coli y (01051) 3 womekmii ®Ppenepika,
BrmydeHoro y 1963 pomi B Iaaii (MIK 16 Mxr/mo).
[TomipHO-cTifikKM 110 TeTpanukiiny (MIK 8 Mxr/mit)
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5 x 108 CFU/ml (the initial concentration of
microorganisms in the suspension during lyo-
philization was 10° CFU/ml). When studying
the sensitivity of the studied E. coli to anti-
biotics of the penicillin series, it was found that
the proportion of ampicillin-resistant strains
amounted (4.8 =+ 2.7) %. Ampicillin-resistant
(minimal inhibiting concentration (MIC) 64 pg/ml)
was the E. coli ‘D’ strain (01050) obtained
in IMI (Kh) in 1963, which was also resistant
to ampicillin-sulbactam (MIC 64 pg/ml). It
should be noted that our study also examined
the level of sensitivity of historical E. coli strains
to the so-called ‘anti-Pseudomonas aeruginosa’
drugs — carboxypenicillins (carbenicillin and
ticarcillin), as these antibiotics were widely
used in the 1970s — 1980s in clinical practice
for treatment of the infections caused by
E. coli resistant to ampicillin [3, 4, 9]. All strains
proved to be sensitive to carboxypenicillins as well
as to ureidopenicillin (piperacillin).

The results of the E. coli antibiotic sensitivity
study showed that among the strains of the ana-
lyzed group, the share of resistance to cephazolin
(first generation cephalosporin), cefuroxime (second
generation cephalosporin) and ceftazidime (third
generation cephalosporin) amounted (4.8 £ 2.7) %.
The above-mentioned E. coli ‘D’ strain (01050) —
MIC 32 pg/ml was found to be resistant to
cephalosporins. Resistance to cefepime (IV ge-
neration cephalosporin) was not found.

Analyzing the results of determining the
E. coli sensitivity to chloramphenicol revealed
that 2 strains out of 21 ones, which amounted
(9.5 = 3.7) %, were resistant to this drug: it was
“D” strain of E. coli (01050), and E. coli
strain 4008 (01036) that came to our collection
from IVS (L) in 1962 — MIC of the antibiotic
was 32 pg/ml and 64 pg/ml, respectively.

Studies of E. coli sensitivity to antibiotics
of the tetracycline series showed high do-
xycycline activity — all of the cultures tested
were sensitive to this drug, whereas (19.1 =+
8.5) % of strains were detected to be non-
sensitive to tetracycline. Tetracycline resistance
was established in the above strains of E. coli
‘D* (01050) (MIC 32 pg/ml), E. coli 4008 (01036)
(MIC 32 pg/ml) and E. coli 0 (01051) from
Frederick collection, isolated in India in 1963
(MIC 16 pg/ml). Moderately sensitive to tetra-
cycline (MIC 8 pg/ml) was the E. coli 3193
strain (01047), IMI (Kh), isolated in 1974.

According to the results of our studies it was
found that aminoglycosides, fluoroquinolones
and co-trimoxazole showed high efficiency:
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BusiBuBcs mram E. coli 3193 (01047), IMI (X),
1974 poky BuAiICHHS.

3a pe3ynabraTaMu NPOBEACHUX HAMU JOCHIHKEHb
BCTAHOBJICHO, III0 aMiHOTIIIKO3UAU, (TOPXiHOJIOHU
Ta KO-TPUMOKCA30JI IPOSIBISUIN BUCOKY €(EKTUB-
HICTh — HEUYYTIMBUX [0 BHILE3a3HAYCHUX AaHTU-
OloTukiB cepen mramiB E. coli TpoaHamizoBaHOI
IPYIIU HE BCTAHOBJICHO.

Takum dmHOM, cepen My3eWHux E. coli, BuIy-
yeHnx y 1662—-1974 pp., BUSABIEHO IITaMH 3 aco-
LIHOBAHOI CTIMKICTIO JIO JIGKUIBKOX TPyl aHTHOIO-
tukiB: E. coli 4008 (01036), crifikuii 10 XJopam-
¢enixony Ta Terpaumkiiny; E. coli «» (01050),
CTIMKMH [0 aMIminwiIiHy, aMIinuIiHy-cyab0aKTa-
My, uedanocnopuniB I[-III mokomine, xmopamde-
HIKOJTY Ta TeTPAIHUKIIIHY.

Chix  3a3HauuTH, 1O CepeA  JIOCIiIKECHUX
HaMU My3eWHHX mmTaMiB E. coli HailOinpm BHCO-
KUMH Oyau TIOKa3HWKH PE3UCTEHTHOCTI OO0 Te-
TPaAIUKIIiHY, 0 Yy3TOMKYEThCS 3 MaHUMH 1HIITAX
nociniaaukie  [10]. Januit QeHOMEH, MOXKIIHUBO,
OOyMOBJICHHI CEJICKTHBHUM THCKOM Ha MIKpO-
OpraHi3MH uepe3 IIUPOKE BUKOPUCTAHHS TeTpa-
muKmHy y 50-60-x pokax MHHYJIOTO CTONITTS.
[Ipote, ocobnaMBYy HAayKOBY WIHHICTh, Ha HAIl IOT-
T, MOXE MPEACTABISITH PE3UCTEHTHICTh 10 [-
naktamiB 'y mramy E. coli «» (01050), sxuit
OyB BumimeHuit y 1963 p., 10 BIpOBaKEHHS
y KJIHIYHY TPaKTUKy IeQaJOCIOPUHIB Ta 3aXH-
MeHUX TeHinmIiHiB. Tak, meda3oiH CHHTE30BaHO
y 1971 p., nmedpypoxkcum — y 1977 p., nedra-
3sumuM — 'y 1983 p., a BHUKOPUCTaHHS aMIIi-
HWIiHY-Cynb0akTaMy movanock nume y 1987 p.
Jlo Toro », BHUSBJICHHS PE3UCTCHTHOCTI 10 Med-
tazuaumy (tiedanocnopuny 1l nokoxiHHS) CBITYNTH
PO HASBHICTH y JNAHOTO ITaMy [(-lakTama 3 po3-
mmpenoro criektpy (ESBL) [2].

BucnoBkn

1. Tloka3HWKHW BiJIHOBIIEHHS JKUTTE3ATHOCTI
Ta BUSBJICHHA aHTHOIOTHKOPE3WCTEHTHOCTI y MY-
3eiHMX mTaMiB E. coli, mo TpuBaiMi dac (Bif
44 o 56 pokiB) 30epirammch y JniodinmizoBa-
HOMY CTaHi, CBiguarh Mpo Te, IO CyOmiMariiiHe
BHUCYIITYBaHHA y TIOETHAHHI 3 TIOMIPHO HU3bKUMHU
TeMIieparypamMyu HacTYITHOTO JIOBIOCTPOKOBOTO 30epi-
raHHsi € e()eKTUBHUM METOJIOM YTPUMAHHS KOJICKIIiH-
HUX IITaMiB MIKpOOpraHiamiB y ()yHKLIOHAJbHO CTa-
OiIbHOMY CTaHi, y TOMYy 4YHCHi 3i 30epeKeHHSIM
PE3UCTEHTHOCTI JI0 aHTHO10THKIB.

2. Cepen My3eHHHX KynbTyp E. coli, BUITyuYeHHX
y 60-70-x pokaXx MHHYJIOTO CTONITTS, iIeHTH(DIKO-
BaHO IITaMH 3 PE3UCTEHTHICTIO JI0 aMITIUJIiHY, aM-
MinuTiHY-cyas0akramy, nedanocnopunis [-II1 mo-
KOJTiHb, TETPAIMKIIIHY Ta XJIOPaMQPEHIKOITY.

120

no E. coli strains resistant to the above anti-
biotics among the analyzed group were detected.

Thus, strains with associated resistance to
several antibiotic groups were identified among
museum £E. coli isolated in 1662-1974: E. coli
4008 (01036), resistant to chloramphenicol and
tetracycline; E. coli ‘D’ (01050) resistant to ampi-
cillin, ampicillin-sulbactam, cephalosporins genera-
tions I, II, III, chloramphenicol and tetracyc-
line.

It should be noted that among the studied E.
coli museum strains, the highest were the indices
of tetracycline resistance, which was consistent with
the data of other researchers [8]. This phenome-
non may be stipulated by a selective pressure on
microorganisms due to the widespread use of
tetracycline in the 1950s and 1960s. However we
believe that the resistance to B-lactams in E. coli
‘D’ strain (01050), which was isolated in 1963,
prior to the introduction of cephalosporins and pro-
tected penicillins into clinical practice, may be of
particular scientific value. For example, cefazolin
was synthesized in 1971, cefuroxime in 1977,
ceftazidime in 1983, and the use of ampicillin-
sulbactam only started in 1987. In addition, the
detected resistance to ceftazidime (third generation
cephalosporin) indicates the presence of extended
spectrum B-lactamase (ESBL) in this strain
[10].

Conclusions

1. The indices of wviability restoration and
detection of antibiotic resistance in museum FE.
coli strains stored for a long time (from 44 to 56
years) in a lyophilized state indicate that freeze-
drying in combination with moderately low
temperatures for subsequent long-term storage
is an effective method of maintaining col-
lection microorganism strains in a functionally
stable state, including preservation of their anti-
biotic resistance.

2. Among E. coli museum cultures isolated
in the 1960s-1970s, the strains with resistance
to ampicillin, ampicillin-sulbactam, I-III generation
cephalosporins, tetracycline and chloramphenicol
were identified.

3. Detection of the resistance to cephalo-
sporins and protected penicillins in E. coli strain
isolated in 1963, long before the discovery and
use of these antibiotics in clinical practice,
confirms that antibiotic resistance is a pheno-
menon associated rather with the general mecha-
nisms of adaptation of pathogens to adverse
external factors environment than with the wi-
despread use of antimicrobial drugs.
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3. BusBieHHs pe3ucTeHTHOCTI 10 wHedano-
CIOPHHIB Ta 3axWIIEHUX ICHINWIIHIB Yy MmTaMy
E. coli, Bunydyenoro y 1963 p. (1o BOpoBamKeHHS
BKa3aHUX TPyl AaHTUOIOTHKIB y KIIHIYHY TIpaK-
TUKY) MiITBEPDKYE TOH (HaKT, 0 aHTHO10THKOPE3H-
CTEHTHICTL — (DEHOMEH, OB’ sI3aHUK OITBII 3a BCE
3 3araJbHAMH MeXaHIi3MaMH aJanTaiii 30yTHUKIB
0 HECTIPUATANBUX (PAKTOPIB 30BHINIHBOTO Cepe-
JIOBUIIIA, HDK 3 INMUPOKUM BHUKOPHCTAaHHSM aHTH-
MIKpOOHHUX Iperaparis.
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