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MDeHo- i reHOTUNOBI O3HAaKU BMAIAEHMX i3 Pi3HMX OioTonis
KAiHiYHnMX wrtamiB Escherichia coli nicasa kpiokoHcepByBaHHS Ta
30epiraHHsi MiA Ba3eAMHOBOKO OAI€I0
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Effect of Cryopreservation and Storage under Mineral Oil
on Pheno- and Genotype Features of Escherichia coli
Clinical Strains Isolated from Different Biotopes

Bcranosneno po36ixHoCTi B aHTHOIoTHKOUYy TIMBOCTI miTamiB Escherichia coli, siki Oyio BuaineHo 3 pi3Hux 6iotomis. [Tokazano, 1o
30epiranns npu —196°C mpotarom 5 pokiB (TEpMiH CIIOCTEpexeHHs) OakTepiil, 3aMopokeHux mix 3axuctoM 10%-ro po3uuny
JUMETHICYIb(OKCHTY, HEe BIUIMBAE HA CIIEKTP aHTHO10THKOpe3uCcTeHTHOCTI OakTepiil. [Tpu 30epiraHHi mix mapom Ba3eniHOBOI oIii mpu
temmeparypi 6...8°C 3 nepioAHYHUMH MepeciBaMy YacTHHA IITAMiB BTpayalia Pe3UCTEHTHICTh 0 [-IAKTaMHUX aHTHOIOTHKIB, 110
OB’ SI3YETHCS 3 BTPATOIO CIIEM(DIYHUX IUIa3MiJL.

Kniouosi cnosa: 6axrepii Escherichia coli, 6ioTon, aHTHO10THKOYY TIMBICTb, I1a3MiTH, KPIOKOHCEPBY BAHHSI.

YcTaHOBIIGHBI pa3nuuKs B AHTUOHOTHKOYY BCTBUTEIIBHOCTH INTaMMOB Escherichia coli, BeIieNeHHBIX U3 pa3HbIX OnoTonos. [lokasaHo,
yTo XpaHenue npu —196°C B teuenue 5 yer (Cpok HaOmroneHus) OakTepui, 3aMOpOXKEHHBIX noj 3auuToi 10%-ro pacTBopa
JUMETUICYIb()OKCH I, HE BIIUSIET Ha CIIEKTP aHTHOMOTUKOPE3UCTEHTHOCTH OakTepuii. [Ipyu XpaHeHNH 110 CJI0eM Ba3eIMHOBOTO Maciia
npu temmeparype 6...8°C ¢ nepHoIHYeCKUMH IIEPECeBAMHU YaCTh IITAMMOB TEPsUIa PE3UCTEHTHOCTS K [3-TaKTaMHBIM aHTHOHOTHKAM,
4TO CBSI3aHO C IOTepeil Cien(pUISCKHIX IITa3MUI.

Kniouesvie cnosa: 6axrepuu Escherichia coli, 6noron, aHTHOMOTHKOYYBCTBUTEIBHOCTb, ITa3MH/IbI, KPHOKOHCEPBUPOBAHHE.

The differences between the spectra of sensitivity to antibiotics of Escherichia coli strains isolated from different biotopes were
found. It was found that storage at —196°C during 5 years (observation term) of bacteria frozen under protection of 10% dimethyl
sulfoxide solution did not change the spectrum of antibiotic resistance. After storage under the layer of mineral oil at the temperature
of 6...8 °C and subculturing some strains lost their resistance to B-lactams, that was probably due to the loss of specific plasmids.

Key words: Escherichia coli, biotope, antibiotic sensitivity, plasmids, cryopreservation.

leneTnyHa MIACTUYHICTH 30y THUKIB IHPEKITITHIX
XBOPOO, BHCOKA 3J]aTHICTh 10 TpaHC(OpPMAITii TTa3mi
MIPU3BOJATH 10 popMyBaHHS IITaMiB 3 HOBUMH 0i0J10-
TYHUMH BIACTUBOCTSIMH, B MIEpPLIy Yepry 1e ix cTiid-
KIiCTh /10 Iii NpOTUMIKPOOHMX mpenapatiB. AHTHOIO-
TUKOPE3UCTEHTHICTh OAKTEPiil KOJYETHCSI B OCHOBHO-
My TI03aXpOMOCOMHUMH (hakTopamu criaakoBocTi (R-
IJIa3MiJIaMH) 1 9aCTKOBO — XpOMOCOMHHMH T€HAMH.

st BUpimeHHst mpooiieM aHTHO10TUKOPE3UCTEHT-
HOCTI, BUBUEHHS MEXaHI3MiB ITaToreHe3y iHQeKIinHIX
3aXBOPIOBaHb Ta T€HETUYHUX JIOCHTIJKEHb, 30KpeMa
IpU po3po0O1Li G10TEXHOIOTH 3 METOIO BiZOOPY HOBUX
[ITaMiB-TIPOJYIIEHTIB, CTBOPIOIOTH KOJIEKIIii I1a3mij-
HUX IITaMiB OakTepii. YMOBOIO iCHyBaHHS TaKUX KO-
JIeKLil € 30epekeHHs FTeHETHYHOr0 MaTepialy B CTaHi,
MaKCHMAaJbHO OJIM3BKOMY J0 ITOYATKOBOTO.

KpiokoHcepByBaHHS € HAWOUIBII IEPCIEKTUBHUM
METOJIOM JTOBTOCTPOKOBOTO 30epiraHHs MiKpOOpTraHi3-
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Genetic plasticity of infectious agents, and their high
ability to transformation of plasmids result in formation
of strains with new biological properties, first of all in
terms of their resistance to antimicrobial preparations.
Antibiotic resistance of bacteria is coded mainly by
extrachromosomal factors of inheritance (R-plasmids)
and partially by chromosome genes.

The collections of bacterial plasmid strains are
created to solve the problems of antibiotic resistance,
for studying pathogenetic mechanisms of infectious
diseases and genetic investigations, in particular during
development of biotechnologies to select new strains-
producers. The condition for existence of these collec-
tions is the preservation of genetic material in the state
maximally close to the initial one.

Cryopreservation is the most perspective method
of long-term storage of microorganisms [2—4, 6-8].
But there are only few publications on its impact on
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MiB [2, 4, 6—8]. Ha meii yac icHYrOTb JInIIIe TOOAHHOKI
myOJiKamii moJ0 Horo BIUIMBY Ha KUTTE3IATHICTh
IJ1a3MiJHUX TaMiB OakTepiit Ta 30epeKeHICTh TU1a3-
MIJ B KIIITHHAX.

MeToro pobotH Oys10 MOPiBHSUIbHE BUBYEHHS CTICKT-
PiB aHTHOI0THKOYY TIMBOCTI KIIIHIYHUX TaMiB Esche-
richia coli, BUIIIEHVX 13 pi3HUX O10TOIIIB, TICIIS JJOBIO-
CTPOKOBOTO 30epiraHHs NIISIXOM KPIOKOHCEPBYBaHHS
Ta IIepEeCiBiB y HAIIBPIAKOMY M’ SICOTIEIITOHHOMY arapi.

MartepiaaAn Ta meTtoaM

Hns mocmimkenas Oyno Bimiopano 120 mramis
E. coli, Buninenux 3 naroaoriyHoro Matepiainy: 38 Bu-
Jy4€HO 3 CEUYOBUBIAHUX LUISXiB; 44 — 3 CTaTeBUX LU~
XiB; M0 2 — 3 TUXAJBHUX MUISXIB 1 JUISTHOK IMIKipH Ta
M’SKUX TKaHUH; 34 — 3 KUMIEYHUKY 0Ci0 3 qucOakTe-
pio3oM. B SKOCTi KOHTPOIIIO BUKOPHCTAHO 25 MITaMiB
E. coli, BunineHnx 3 KMIIEYHUKA 310POBUX 0CI0.

306epexeHICTh ITa3Mia BU3HAYAIH JBOMA METOIa-
MU — 32 (DEHOTHUIIOBUMH MapKepamu OakTepiil Ha ce-
JIEKTUBHUX CEPENOBHIIAX 1 110 30€PEKEHHIO CTPYKTYPH
Ta KUJIBKOCTI IJIa3Mijl, BCTAHOBJIEHHUX 3a IOTIOMOTOIO
eeKTpodopesy.

UyTtnusicTts O6aktepiit E. coli 1o anTHOAaKTEpiab-
HUX IpenapariB BU3HAYaIH JUCKO-TU(Y3iHHIM Me-
togom Keurby-Bauer 3 BUKOpUCTaHHSIM CTaHIAPTHUX
komepuiitHux auckiB (HULID, Pocis ta TOB «Ac-
MeKT», YKpaiHa) Ha cepenoBuili Mromiep-XiHToHa
(«HiMediay, [aais). IIpoayxkiito B-makTama3s po3iiu-
penoro cniektpa aii (BJIPC) nocnimkyBanu meTogom
«TONBIMHUX AUCKIBY. Pe3ymbTaru poOoTH iHTEpIIpETY-
Bany BiamoBinHo 10 Hakasy MO3 VYkpainu [3].

[Mna3MigHui CHIeKTp KITiHIYHUX i30J18TiB E. coli
BHUBUAJIU 32 JOIIOMOTOIO JIyKHOTO MeTony [5]. Mome-
KynsipHy Macy turasmigaux JJHK BuzHauanu 3a kai6-
POBOYHOIO KPUBOIO, SIKY CKJIaJaJId 32 MapaMeTpamMu
MapkepHoi wiazmign Lambda-pUC mix Marker 4
(«Fermentas», Canada).

JoBroctpokoBe 30epiraHHs BUIIYYCHHX IITaMiB
3aiiicHIOBaNH: | — y HaMiBPiIKOMY M’ SICOTICITOHHOMY
arapi (MIIA) g mapom Ba3eniHOBO1 Ol Ipu TemIie-
parypi 6...8 °C (TepmiH 30epiranHs — 5 pokiB 3 mepeci-
BaMH KOXHi 6 MicsIIiB); 2 — y KPiOKOHCEPBOBAHOMY
craHi npu Temmepatypi —196°C (Tepmin 30epiranHs —
5 pokiB). [TouaTkoBa KOHUEHTpalis KIiTHH E. coli
ckaanana 10-108 KYO/mn. Kpionporekropom OyB
10%-# BOIHUH PO3YUH NUMETHICYIbGOKCULY
(AMCO). Hdo cycnensii Oaktepiii y criBBiIHOIIEHH]
1:1 nomaBanu po3uun JMCO 3 koHueHTpauiero 20%.
[Ticns exBiniOparii 3 kpionmpoTeKTOpoM mpoTsiroM 30 xB
[IpY KIMHATHIHM TemMriepaTypi 6akTepiiiHi cycrieHsii BHO-
CHJTH B Kpionpobipku («Nuncy, Jlanist) 06’emom 1,8 mi
Ta 3aMOPOXKYBAJIM Y PiIKOMY a30Ti.

OTpumaHi pe3ynbTaTd AOCIiIKEHb CTaTHCTUYHO
00pOOIISAIH 32 JJOTTIOMOTOI0 KOMIT FOTEPHOT MTPOrpaMu
«SPSS Statistics 17.0». PiBenb qocToBipHO{ BiporiTHOC-
Ti cxiranas p < 0,05 [1].
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viability of bacterial plasmid strains and preservation
of plasmids in cells.

Research aim was to compare the antibiotic sensiti-
vity spectra of Escherichia coli clinical strains isolated
from different biotopes after long-term storage by cryo-
preservation and subculturing in semiliquid meat infused
agar.

Materials and methods

For investigation we have selected 120 E.coli
strains isolated from pathological material, 38 from
urinary tract, 44 from reproductive tracts, by 2 from
respiratory tract, skin and soft tissues, 34 from intestine
of patients with dysbacteriosis. As a control we used
25 strains of E. coli isolated from intestine of healthy
persons.

Preservation of plasmids was assessed by two
methods: bacterial phenotype markers in selective
media and preservation of structure and number of
plasmids assessed by electophoresis.

Sensitivity of E.coli bacteria to antibacterial medi-
cations was assessed by Keurby-Bauer’s disc diffusion
method using standard discs (Research Center of
Pharmacotherapy, Russia and Aspect Ltd, Ukraine)
in Mueller-Hinton Broth (HiMedia, India). Production
of extended spectrum [-lactamases (ESBLs) was
studied by double-disc method. The results of inves-
tigation were interpreted according to the Order of
the Ministry of Health Care of Ukraine [3].

Plasmid spectrum of E.coli clinical isolates was
studied by alkaline method [5]. Molecular mass of
plasmid DNA was determined with calibration curve
plotted by the parameters of marker plasmid Lambda-
pUC mix Marker 4 (Fermentas, Canada).

Long-term storage of isolated strains was perfor-
med by the following methods: in semiliquid meat infu-
sed agar (MIA) under the layer of mineral oil at 6...8°C
(time of storage was 5 years with subculturing every
6 months) and in frozen state at —196°C (time of storage
was 5 years). Initial concentration of E.coli cells was
10’-10* CFUs/ml. As a cryoprotectant we used 10%
aqueous solution of dimethyl sulfoxide (DMSO). 20%
DMSO solution was added in 1:1 ratio to bacterial sus-
pension. After 30 min of equilibration with cryoprotec-
tant solution at room temperature the bacterial sus-
pensions were placed into 1.8 ml cryotubes (Nunc,
Denmark) and frozen in liquid nitrogen.

The obtained results were statistically processed
with SPSS Statistics 17.0 software. The level of signi-
ficance was set as p < 0.05 [1].

Results and discussion

Overall results of studying the antibiotic resistance
of the E.coli isolated strains have been summarized
and are presented in the Table. The differences in
antibiotic sensitivity of strains derived from different
biotopes have been found.

problems
of cryobiology

Vol. 22, 2012, Ne4



Pe3yAabTatn Ta 0OrosopeHHs

CymapHi pe3ynbTaTd BHBUEHHS aHTHOIOTHKOpE-
3UCTEHTHOCTI BUIUIEHUX IITaMiB E.coli y3aranbHeHO
ipeacraBieHo B Tabnwuili. BctaHoBieHO po30iKHOCTI
B QHTHO10TUKOYY TVIMBOCT] IITAMIB, BITYUCHHUX 3 Pi3HHUX
GioTomiB.

B xoni mocmimkenns cepen 31,7 % (46/145) mrami
E. coli 13 3HIKEHOI0 Yy TIUBICTIO IO OJHOTO 3 Hedalo-
cnopuniB IIl Gymo BusiBneno rpymy (18,6% Bin 3a-
rajbHOT KiTbKoCTi 200 27/145) mrramiB E. coli, siki ipo-
nykyBanu BJIPC, o 06yMoBmroBaio Bi OB IHUI pi-
BEHb PE3MCTEHTHOCTI 10 MEHIIIiHIB 1 1e(haOCIIOpHHIB
II-1II moxominnus. [Ipugomy Ginpmiicts BJIPC-pony-
KYFOUMX IITaMiB OyJo BUIIEHO 3 cedi —55,6% (15/27).

BcraHoBneHO BHUCOKY PO3MOBCIOIKEHICTH MOJIi-
AHTUO10TUKOPE3UCTEHTHHX IuTamiB E. coli: Bin (49,2 +
9,8)% cepen BUIIIEHNUX 3 KUIIEYHUKA 3IOPOBUX 0Ci0
1o (87,2 £ 5,4)% — cepen ypoHnaTOreHHHUX ILTaMiB.
Yci mramu, sxi Oyno BUAIEHO 3 TUXANBHUX IIISAXIB 1
JUTSTHOK LIKIpH Ta M’ SIKMX TKAHUH, XapaKTePHU3yBaIUCS
MHOKHHHOIO PE3UCTEHTHICTIO /10 BUBUEHUX aHTHO10-
THKIB, III0 BIACTHBO TOCIITATHHUM IITaMaM.

[MokazaHo, 1m0 KPiOKOHCEPBYBaHHS Ta JIOBFOCTPO-
KOBE 30epiraHHs MPOTATOM 5 POKIB HE BIUIMBAIO HA
Yy TIUBICTH MTaMIB E. coli, BUIIIEHHX 13 pi3HUX Oi0-
TOTIB, IO aHTUOAKTEPIATBHHX Mpenaparin (TaOInII).
Ha Bigminy Big KpioKOHCEpBYBaHHS Iicis Iepioguy-
HUX [IEPECiBIB KyIBTYD, 5Ki 30epiranu y HamiBpiAKoMy
MIIA min mrapoM Ba3eniHOBOrO Macia NpH TeMile-
parypi 6...8°C, BusiBieHo, 1o npodiss aHTHO10THKO-
pesuctentHocTi BJIPC-iponykyrounx mramis uepes
pik 30epiranns (Apyruii nepecis) 3mMiHuBcs y 77,8%
Takux i301TiB. [Ipy BUBUEHHI BIacTUBOCTEH IITAMIB,
ki cuaTe3y10Th BJIPC, MeTOTOM «ITOABIHIX TUCKIBY»
BCTaHOBJIEHO, IO 3 27 MITaMiB TUTbKH y 6 OyB HasIBHUN
cunte3 bJIPC (pucyHok).

[pu nocnimpKkenHi a3MigHoro npoditto 12 mramis
E. coli, BunineHux i3 CEYOBUBIAHUX IIIJIAXIB Ta BariHH,
OyJ10 BUSIBJICHO, 1110 BOHU Mauu Bix 1 1o 8 miasmiz 3
po3mipamu 1-24 kbp. [{nsa 66,7% Takux mramis Oyna
XapaKkTepHa MHOXXHHHICTh BMICTY mia3miz (ToOTO
Oinpie 3). Y OLIBIIOCTI BUNAAKIB OJHOYACHO 3 BEJIH-
KHMMH I1a3M11aMH B KIIITHHAX OJJHOTO M TOTO XK ILTaMy
MIiCTHJIHCh HeBeNHKI KimbleBi 3aMkHyTi JIHK 3 nuck-
peTHUME po3Mmipamu Big 1 g0 4,2 kbp. V Bcix mtamis
E. coli BusBnsinacs ruasmina posmipom 19,3 kbp, npu-
YOMY IIi IITaAMH MaJIi BUCOKHUI PIBEHb PE3UCTEHTHOCTI
110 aHTHO10THKIB (110 6—10 aHTUOIO0THKIB OJJHOYACHO).

PesynbraTy BUBUEHHS TU1a3M1IHOTO MPOQLITIO IITa-
MiB E. coli micist KpioKOHCepBYBaHHS Ta 30epiraHHs
METOJIOM MEPIOIMYHIX ITEPECiBIB KOPEIIOIOTH 3 OIHCa-
HUMHU BH11IE (EHOTUIOBUMH MPOSIBAMU aHTHO10THKOpE-
3UCTEHTHOCTI.

Bci mrramu 3rigHo 3 enektpodoperpamamu JJHK
Mmiclis KPiOKOHCEPBYBaHHs 30epiranu KiIbKiCTh Ta
cnextp rasmigaux JJHK. IMicns 36epiranas MmeTogom
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The investigation revealed that 31.7% (46/145) of
E.coli strains with a decreased sensitivity to the one
of cephalosporins III contained the group (18.6% of
total number or 27/145) of E.coli strains which
produced the ESBLs. This stipulated the resistance to
penicillins and cephalosporins of II-III generation.
Moreover, the most ESBL-producing strains have been
isolated from urine (55.6% or 15/27).

A high distribution of polyantibiotic resistant E.coli
strains has been noted: from (49.2 + 9.8)% among
isolated from intestine of healthy persons to (87.2 +
5.4)% among uropathogenic strains. All strains derived
from respiratory tract, skin and soft tissues were cha-
racterized by multiple resistance to the studied antibio-
tics, inherent to the hospital strains.

It was found that 5 years of long term storage of
cryopreserved E. coli strains derived from different
biotopes did not affect their sensitivity to antibacterial
preparations (Table). Unlike the cryopreservation the
subculturing of the cultures stored in semiliquid MIA
under the layer of mineral oil at 6...8°C resulted in the
changes in the antibiotic resistance profile of ESBL-
producing strains after one year of storage (the second
transfer) in 77.8% of the isolates. Assessment of ESBL
synthesizing strains by double-disc method showed that
only 6 from 27 strains possessed ESBL synthesis
(Figure).

Investigation of plasmid profile of 12 E.coli strains
isolated from urinary tract and vagina revealed that
these had 1 to 8 plasmids of 1-24 kbp. Multiple plasmids
(i. e. more than 3) were characteristic for 66.7% of
these strains. In most cases the cells of the same strain
along with large plasmids had small closed circular
DNA with discrete sizes from 1 to 4.2 kbp. Plasmid of
19.3 kbp was revealed in all the E.coli strains, and
moreover these strains had a high level of antibiotic
resistance (up to 6—10 antibiotics simultaneously).

The results of assessing the plasmid profile of E.coli
strains after cryopreservation and subculturing correla-
ted with the above-mentioned phenotypic manifes-
tations of antibiotic resistance.

Analysis of DNA electrophoregrams showed that
all the strains preserved a number and spectrum of
plasmid DNA after cryopreservation. It was found that
storage by subculturing resulted in disappearing of some
plasmids in several strains, e. g. M1/284 bacterial strain
lost the plasmid of 4.2 kbp; M475 did the plasmid of
5.5 kbp; MA1 lost the 7.7 kbp plasmid; and B132 did
the 23 kbp plasmid.

Thus, the clinic strains of E.coli derived from diffe-
rent human biotopes had various spectrum of sensitivity
to antibiotics. The most part of resistant strains was
revealed in E.coli isolates from urine, especially at com-
plicated infection of urinary tract. The most sensitive
to antibacterial medications were the strains isolated
from intestine of healthy people.
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AHTHO10THKOPE3UCTEHTHICTD IITaMiB E. coli, BUAIICHUX 3 Pi3HUX 010TOMIB (3arajibHa KUTbKICTh 3pa3kiB 71 = 145)
Antibiotic resistance of E.coli strains, isolated from different biotopes (total number of strains n = 145)

TTouaTKOBUI CIIEKTP
AQHTUGIOTUKOPE3UCTEHTHOCT, CrieKTp aHTHOIOTHKOPE3UCTEHTHOCTI MicAd S5-piuHOro 36epiraHus
Initial spectrum of resistance to Spectrum of resistance to antibiotics after 5 years of storage
AHTHOIOTHK antibiotics
Antibiotic
KpiokoHncepByBaHHs IMepioanyHi nepecisu
Cryopreservation Perpetual transfer
R I S
R I S R I S
B-rakramu [-lactams
;AID;IIIEIHCPIIHMIE 129 6 10 129 6 10 122 7 16
o e, 135 4 6 135 4 6 112 23 10
Agﬁgi‘fgﬁf 110 14 21 110 14 21 60 34 51
ucegf):;fl’l‘;f‘ 70 38 37 70 38 37 70 38 37
gggﬁiﬁflﬁ 112 21 12 112 21 12 99 24 2
Léeg;iﬁg;ﬁl“ 53 31 61 53 31 61 53 31 61
Hedypoxcu 105 17 23 105 17 23 100 18 27
Hedoraxcam 46 35 64 46 35 64 40 37 68
Heqrpiaxcon 33 19 93 33 19 93 28 20 97
Léi‘ﬁgifiﬁ;‘ 35 16 94 35 16 94 31 16 08
IDI%?EE;M 3 2 140 3 2 140 3 2 140
Awminoraiko3uam Aminoglycosides
rceggt?:ﬁilff 32 51 62 32 51 62 32 51 62
Netimicin 21 30 o4 21 30 o4 21 30 o4
AnKam 1 18 116 1 18 116 1 18 116
®dropxinonronu Fluoroquinolones

ulg%‘;g}’l‘g)fggfﬂ 17 1 17 17 1 17 17 11 17
Hopdoxcana 32 36 77 32 36 77 32 36 77
Ogﬁ%ﬁ‘;ﬁ‘;‘{ 23 15 107 23 15 107 23 15 107
Tlepdaoxcanus: 16 12 117 16 12 117 16 12 117
Tarudrokcanie 6 5 134 6 5 134 6 5 134

Gatifloxacin

Terpanukninu Tetracyclines

?ﬁfg’;ﬁﬁ: 89 28 28 89 28 28 89 28 28

Ipumirka: R — criiiki mramu; [ — moMipHo cTiiiki mwTamu; S — 4y TiIMBi IITaMH.
Note: R — number of resistant strains; I — strains with intermediate resistance; S — sensitive strains.

npo6nembl 465 problems
Kpuobuonorum of cryobiology

T.22,2012, Ne4 Vol. 22, 2012, Ne4




[EPi0IMYHHUX TIEPECiBiB OyJI0
BCTAaHOBJICHO, 1[0 PSII IIITa-
MiB BTPaTUB JAESKI I1a3Mi-
nu: Oakrtepii mramy M1/
284 — ma3Migy 3 po3Mipom
4,2 kbp; M475 — nnazminy 3
po3mipom 5,5 kbp; MA1 —
wia3Mizy 3 po3mipom 7,7 kbp;
B132 — nna3miny 3 po3wmi-
pom 23 kbp.

TakuM YrHOM, KITIHIYHI
mramu E. coli, Bunineni 3
pi3HUX OiOTOIIB JIFOJUHU,
MAaIOTh PI3HUHN CIIEKTp YyT-
JUBOCTI JI0 aHTUOIOTHKIB.
HaiiGinpiia yactka pesuc-
TEHTHHX IITaMiB 3ycTpiya-
nach y i3omArtiB E. coli B ce-
4i, 0COOJIMBO ITPU YCKJIaIHE-
Hil iH(EKIT ce40BUBIIHOT
CHCTEeMH. Binbin uy TIMBUMH
110 aHTHOAKTepiaIbHUX Ipe-
rapariB OyJIH IIITaAMHU, BHTi-
JIeH1 3 KUIIIEYHUKA 3/TOPOBUX JIONICH.

Bimomo, 1110 m1a3Miiu, siKi A€TEPMIHYIOTh CHHTE3
[B-makramasu, matoTh pos3mipu 5,4 Ta 7,6 kbp [9].
BusiBiieHi B HamoMy AOCIiIKEHHI TUTa3MiNA TaKOK
BIIHOCATHCS 110 IbOTO Kiacy. [licis 30epiranus mpo-
TaroM 5 pokiB npu Temreparypi —196°C yci mramu
E.coli manu (eHOTHIIOBI CIIEKTPH aHTHO10THKOPE3HUC-
TEHTHOCTI Ta Iia3MiaHui npodink. Ile cBiaunTh po
Te, IO KpioKOHCepBYBaHHs KiiTuH E. coli B 10%-my
po3unHi JIMCO 3abe3neuye 30epekeHHs TeHETHYHOL
cTaOUIbHOCTI OaKTepiii Ta HE MPU3BOAMUTD 10 CTPYK-
TYypHHUX 3MiH 11a3Mig abo 1X BTpar.

B nporeci 30epiranns y nanispigkomy MITA mig
[IapoM Ba3eJIiHOBOI oii pu Temmeparypi 6...8°C gac-
TUHA mTamiB E. coli BTpadaa ria3Miay, B TOMY YUCIi
Ti, sIKi geTepMinytoTh cunte3 BJIPC. BiporiaHo, 1o
BIJICYTHICTh (DeHOTHIIOBO BHSBJICHOI [3-TakTamMa3HOT
akTHBHOCTI y IitamiB M475 1 MA1, Buninenux 3 cevo-
BHBIIHUX IIJIAXiB, 00YMOBJIEHA BTPATOIO came Iia3-
Mif. Y 3B’SI3Ky 3 LIUM IIe# MeTo1 30epiraHHs He Biamo-
BiJja€ BUMOTaM JI0 METOJIiB KOHCEPBYBaHHsI OaKTepiit
[IPY CTBOPEHH1 KOJIEKII MiKPOOpPIaHi3MiB.

BucHoBku

1. Iloka3aHo BHCOKY pO3MOBCIO[KEHICTb IeTep-
MIHAHT PE3UCTEHTHOCTI JI0 aHTHOIOTUKIB Cepet 1301s1-
TiB E. coli — ipeicTaBHUKIB HOPMaJIbHOT MikpodiopH,
110 POOMTH 1X MOTEHILIHHUM JKEPEIOM HOUTHPEHHS
AHTUOIOTHKOPE3UCTEHTHOCTI CEPel CBOTO BHTY Ta CIIO-
pinHeHNX BUAiB OaKkTepii Pi3HUX TAKCOHOMIYHHUX IPYIL.

2. Binpuiictes BUBYeHUX mTaMiB E. coli mae ne-
KiJIbKa [1a3Mijl, IPU [IbOMY Y MOJIIPE3UCTESHTHHX (10
6—10 aHTHOI0THKIB OJHOYACHO) JOCIIKYBaHHX IITa-
MiB BHSBIISIIACH Ia3Mina po3mipom 19,3 kbp.
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Busisrienns npoykiii BJIPC 3a qormoMororw MeToay «IIOABIHHAX TUCKIB» 110 (A) Ta
micuist S-pivnoro 36epiransst mramis E. coli mpu—196°C (B) abo y Hamipinkomy MITA
i1 mapom BazeliHoBoi ouii pu Temieparypi 6—8°C (C). CrpiikamMu o3Ha4€HO po3-
LIMPEHHS 30HH 3aTPUMKH POCTY HAaBKOJIO jaucka 3 1edanocnopurom 11 mokomiHHS
HAIpOTH JUCKA, 10 MICTHTh KjaByJaHoBy kuciotry. [lo3Hauenns muckiB: AMC —
amMokcuIIin/knaBynanosa kuciora (20/10 mxr), CTX —niedorakcum (30 mkr), CEP —
nedrogokcum (10 Mkr).

Revealing the ESBL production by double-disc method prior to (A) and after storage
during 5 years at —196°C (B) and in semiliquid MIA under the layer of mineral oil at 6—
8°C (C). Arrows point to the extended zone of growth inhibition around the disc with
cephalosporin of III generation opposite the disc containing clavulanic acid. Notations
of discs: AMC — amoxicillin/clavulanic acid (20/10 mg), CTX — cefotaxime (30 mg),
CEP —cefpodoxime (10 mg).

It has been known that size of plasmids determining
the synthesis of B-lactamase is either 5.4 or 7.6 kbp
[9]. The plasmids revealed in our research are referred
to this class too. After the storage during 5 years at
—196°C all the E.coli strains had phenotypic spectra
of antibiotic resistance and plasmid profile. This testifies
to the fact that freeze-thawing of E.coli cells in 10%
DMSO provides preservation of genetic stability of
bacteria and does not result in structural changes of
plasmids or their loss.

The storage in semiliquid MIA under the layer of
mineral oil at 6...8°C led to a deprivation of plasmids
in some of E.coli strains, including those determining
synthesis of ESBLs. Seemingly, the lack of phenotypi-
cal 3-lactamase activity in M475 and MA strains isola-
ted from urinary tract was resulted from the deprivation
of plasmids. That is why this way of storage does not
comply the requirements to the methods of bacteria
preservation in banks and creation of microbial collec-
tions.

Conclusion

1. It was shown a high distribution of antibiotic
resistance determinants among isolates of E.coli (re-
presentatives of normal microflora) that could be the
potential source of antibiotic resistance distribution
among the same species as well as the related bacterial
species of different taxonomic groups.

2. The most part of the studied E.coli strains has
several plasmids, moreover in polyresistant (up to 6-
10 antibiotics simultaneously) strains under study the
plasmid of 19.3 kbp was revealed.

3. It was experimentally found that storage of
isolated strains in 10% DMSO at —196°C for 5 years

problems

of cryobiology 4

Vol. 22,2012, Ne4




3. ExcnepuMeHTaIBHO TOBEICHO, 110 30epiranHs
BuAineHux mrtamiB y 10%-My BOIHOMY poO3dmHI
JAMCO npu craniit Temnepatypi —196°C npotsirom 5
POKIB (TepMiH criocTepekeHHs) 3abe3neunio 30epe-
KEHHS CIIEKTPiB YyTIMBOCTI A0 aHTHOAKTEepialbHUX
mpenapaTtiB Ta MmiasMigHuid npodinb (KUIBKICTh Ta
PO3Mip miIa3min).

4. BcraHoBIEHO, 110 npH 30epiraHHi y HamiBpia-
komy MIIA mix mapom Ba3emiHOBOI Ol mpy Temrie-
parypi 6...8°C nuIIXoM MepiogiyHHX IMepeciBiB HA MPO-
Ts31 BCBOT'O CTPOKY CIOCTEPEXKEHHS (5 POKIB) y 1esi-
KHX IITaMiB 3MiHIOBaBCs CIIEKTP Yy TIUBOCTI 10 [3-J1aK-
TaMHUX aHTHO10THKIB.

ITomaneIii 1oCTiKEHHS B JAHOMY HayKOBOMY Ha-
MPSMKY J03BOJISITH BIPOBAANUTH B IPAKTHKY CTBOPEH-
HS1 KOJIEKL[i MIKpOOPTaHi3MiB TEXHOJIOTii JOBrocTpo-
KOBOTO 30epiraHHs MmiasMiIHUX MTaMiB OakTepiil Ta
3a0€e3MeYUTH MOJIEKYISIPHO-TEHETHYHI /10 CJTiPKEHHSI
MeXaHi3MiB aHTHO10TUKOPE3UCTEHTHOCTI Ta i mozo-
JaHHS Y TaTOT€HHHUX Ta YMOBHO-IIATOTEHHUX IPEN-
CTaBHHKIB Pi3HUX TAKCOHIB.

Jlocnioowcenns euxonysanu 8 pamxax npoexmy Jlepocas-
Ho2o Dondy ynoamenmanvHux 0ocuiodcenv Minicmep-
cmea oceimu i nayku Ne 14.4/027 «Kpiokoucepeysarmsi
wWmamie MiKpoopeanismie — 00 ’€kmieé HO8ux GiomexHo-
noeiuy (nomep Oepocpeecmpayii 0107U006895).
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(observation term) provided the preservation of spectra
of sensitivity to antibacterial medications as well as
their plasmid profile (plasmid number and size).

4. It was established that the storage in semiliquid
MIA under the layer of mineral oil at 6...8°C and
corresponding subculturing during the whole observa-
tion term (5 years) resulted in changed spectrum of
sensitivity to [3-lactam antibiotics.

The further investigations will enable to implement
the technology of long-term storage of plasmid strains
of bacteria into the practice of creation of microbial
collections and to provide the molecular genetic investi-
gations of antibiotic resistance mechanisms and its
overcoming in pathogenic and opportunistic pathogenic
agents of different taxons.
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