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Integrity of Biological Properties of Enterococcus

Haubonee pactnpocTpaHeHHBIMH UCTOYHUKAMHU
BHYTPHOOJBHIYHBIX ¥ THOWHO-CENTUYECKIX HH(EKIIMit
SBIIOTCSL OakTepuu pona Enterococcus [1, 5]. Jns
pa3pabOTKH METOIOB JUArHOCTUKHU, TPO(DMIAKTUKH 1
Tepanuu 3a00JeBaHNUN, BRI3LIBAEMBIX ITHMH OaKTe-
PpUSIMH, HEOOXOTUMO CO3/JaHHE KOJUIEKITUI 3TaTOHHBIX
IITAMMOB M KIIMHUYECKHX H30JSTOB JaHHBIX OaKTe-
puii. Hanbonee mepcnekTUBHBIN METO[ TOJATOCpOU-
HOTO XpaHEHUS SJHTEPOKOKKOB B KOJIJIEKIIUSAX MUKPO-
OpraHu3MOB — KpUOKOHCepBHpoBaHue. Pabor mo
KPHOKOHCEPBUPOBAHMIO OaKTepuil ponia Enterococcus
B JIOCTYITHOM JIUTEPAType MAJIO ¥ OHU (pparMEeHTaPHBI.

Lens paboTsl — H3y4eHHE BIUSAHUSA PEKHUMOB
OXJIAKACHHSI M COCTaBa KOHCEPBUPYIOIIUX Cpel Ha
JKU3HECTTOCOOHOCTh OakTepuii pona Enterococcus, a
TaK)Ke MCCIIeI0BaHNE COXPAHHOCTH X OMOXHMHUYec-
KHX 1 HEKOTOPBIX OMOJIOTMYECKUX CBOMCTB ITOCIIE KPHO-
KOHCEPBHUPOBAHHUS.

Matepnaabl 1 meToAbI

OO0beKTaMHu UCCIACAOBAHUS CIYXHIH LITAMMBI
E.faecalis ATCC Ne 29213 u kIMHUYECKHE IITAMMBI
E.faecium Nel13 u Nel67, BeieneHHbIE OT OOJIBHBIX
nuenonegpurom. KynbTypbl BeIpamuBaig Ha 3HTe-
pokokk-arape B Teuenne 48 u npu 37°C. bakTepuais-
HBIC KJIETKH CMBIBAIH JAUCTHJUTMPOBAHHOW BOJIOM,
(U3NONOTHYECKIM PACTBOPOM HATPHS XJIOPU/IA U Ca-
xapHbIM Oynb0HOM [4]. CycnieHn3uro OakTeprii BHOCHIH
(mo 1,0 mur) B kpuonpobupku oobemom 1,8 M1 11 3amo-
PaXKUBAIH IO TPEM pekuMam: 1 — OBICTpOe Mmorpyxe-
HUE 00pa3loB B XKUAKHH a30T; 2 — OXJIaXICHHE CO
ckopoctbio 1°C/muH ot 18 1o —40°C ¢ mocneayromum
MOTPY>KEHUEM B KUAKHH a30T; 3 — OXJIaXIEHHE CO
ckopoctbio 2—3°C /mMuH ot 18 1o —28°C, BeIIEpKUBa-
HUE MPU 3TOH TeMIiepaType B TeueHue 15 MuH, U noc-
Jenyrouiee MorpyKeHue B XKUIKUNA a30T. OOpasibl
XPaHWIU B )KUAJKOM a30T€, OTOTPEBAIM HA BOISHOM
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Bacteria After Cryopreservation

The most spread sources of intra-hospital and pyo-
septic infections are Enterococcus bacteria [1, 5].
To develop the methods for diagnosis, prophylaxis and
therapy of the diseases, caused by these bacteria it is
necessary to establish the collections of reference
strains and clinical isolates of these bacteria. Cryopre-
servation is the most perspective method of long-term
storage of enterococci in the collections of microorga-
nisms. The papers devoted to the questions of cryo-
preservation of Enterococcus bacteria in available
literature are inconsiderable in number and fragmen-
tary.

The research aim was to study the effect of cooling
regimens and composition of preserving media on
viability of Enterococcus bacteria as well as to
investigate the survival of biochemical and biological
properties of bacteria after cryopreservation.

Materials and methods

The research objects were strains of E. faecalis
ATCC N 29213 and two clinical strains of E. faecium
N113 and N167 isolated from the patients with pyelone-
phritis. The cultures were grown on enterococcal agar
for 48 hrs at 37°C.Bacterial cells were washed-out
with distilled water, physiological solution of NaCl and
sugar broth [4]. Bacterial suspension of 1.0 ml volume
were introduced into 1.8 ml cryovials and freezing was
performed according to 3 regimens: regimen 1 was a
rapid plunging of samples into liquid nitrogen; regimen
2 comprised cooling with the rate of 1°C/min from
18°C down to —40°C and following submersion into
liquid nitrogen; regimen 3 consisted of cooling with the
rate of 2—3°C/min from 18°C down to —28°C, maintai-
ning at this temperature for 15 min and following
immersion into liquid nitrogen. The samples were stored
in liquid nitrogen and warmed on water bath at 37°C.
Bacterial viability was evaluated with Koch dish method
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6ane pu 37°C. )KuznecnocoOHOCTH OakTepuii OIlCHU-
BaJjM 4ameyHbM MetofoM Koxa [2], a ux Onoxumu-
YecKHe CBOMCTBa M3ydyasld ¢ oMolIbio Habopa EN-
COCCUStest (PLIVA-Lachema Diagnostika, Yem-
ckas pecry0iuka). JJonomHUTENbHO Onpeaessia pe-
3UCTEHTHOCTb OaKTepHi K TEJUTypHUTY KaJlusl, KaTanas-
HY10, TEMOJINTHYECKYIO aKTUBHOCTb U MOJIBUKHOCTD
[3]. CraTuctuueckyto oOpabOTKY MOJYYEHHBIX daH-
HBIX ITPOBOJIMIIH C IOMOIIBIO t-KpuTepus CThIOACHTA,
3raueHns p<0,05 cuntanu JOCTOBEPHBIMH.

Pe3yAbTatbl M 00Cy)xaeHue

Kusznecnocobuocts OakTepuit Enterococcus
faecalis mpu 3aMOpakMBaHWUH 110 BCEM PEKUMaM ObLia
JOCTOBEpHO HMXe ucxonuo (p<0,05), kpome
0akTepuii, CyCIIEHIUPOBAaHHBIX B caxapHOM OyJIbOHE
MocJie OXJIAXACHHUA 1O pexuMy 3 (ocTaBajach Ha
ypoBHe koHTpous). IIpu 3amopaxkuBanum OakTepuii
Enterococcus faecium (mramm Ne 167), cycneH-
JUPOBAHHBIX B AUCTUIUIMPOBAHHOHN BOJIE U CAXapHOM
OynIbOHE, KOTMIECTBO JKHUBBIX KJIETOK, 3aMOPOKEHHBIX
10 peXUMY 3, TOCTOBEPHO CHIKAJIOCH ITI0 CPABHEHHUIO
C KOHTpOJIEM, a B 00pa3Iax, 3aMOPOKEHHBIX MO PEXKH-
MaM 1 u 2, HaOJroanach TEHAEHIMS K MX CHHXKEHUIO.
[Ipu 3amopakuBanuM OakTeprii B (PU3HOIOTHIECKOM
pacTBope 0ONBINYI0 BEDKHBAEMOCTh KIETOK oOecrie-
YUBAJIO OXJIAXKJIEHHE MO PEXUMY 2 (BBDKUBAEMOCTD
KJIETOK Ha YpOBHE KOHTPOJIS), OoJjiee HU3KYIO — IO
pexumam 1 u 3.

B skcnepumenTax c¢ Oakrepusimu Enterococcus
faecium (turamm Ne 113) KU3HECTIOCOOHOCTH KIIETOK,
CYCIICHIMPOBAaHHBIX B IMCTHJUIMPOBAHHON BOXE MO
BCEM peXXHMMaM, I0cJie 3aMOPaXKMBAHUSI OCTaBalach
Ha ypoBHe KOHTpoJisA. KonmnuecTBo KUBBIX KIETOK,
CYCIIEH/IMPOBAaHHBIX B (PM3HOJIOTHYECKOM PacTBOPE IO
pexxuMam 2 u 3, mociie 3aMOpaKUBaHUs TaKXKe OCTa-
BaJIOCh HAa yPOBHE KOHTPOJIA, a 10 pexumy 1 gocro-
BEPHO OTIMYANIOCH OT Hero. HanmpoTus, npu 3amMopaku-
BaHWU UCCIIEAYEMBIX OaKTepuil B caxapHOM OyJbOHE
KOJIMYECTBO YKUBBIX KJIETOK 110 CPABHEHHIO C KOHTPOJIb-
HbIMH 00pa3liaMy JTOCTOBEPHO OTJIMYAIOCH IOCHE
OXJIXJICHUSI 110 PEXKUMaM 2 U 3, a U OXJIaXKICHUH
o pexxuMy 1 — octaBasoch Ha YpOBHE KOHTPOJIAL.

YCTaHOBIIEHO, UTO PEXXHUM OXJaKACHUS U COCTAB
Cpe/bl KOHCEPBUPOBAHUS HE BIHSIOT HA COXPAHHOCTh
OMOXMMHUYECKUX CBOWCTB KPHOKOHCEPBUPOBAHHBIX
Gakrepuii poma Enterococcus. Kpome TOT0, HE BBISIB-
JICHBl U3MEHEHUs KAaTaJla3HOM, FeMOJIUTUYECKOU
AKTUBHOCTH, MOJIBUKHOCTH M PE3UCTEHTHOCTH K
TEJUTyPUTY Kajusl.

BbiBoADI

1. [lokazaHa BO3MOXXHOCTB 3((EKTUBHOTO KPHO-
KOHCEpBUPOBaHUs OakTepuil pona Enterococcus.

2. Ha >x13HecnocoOHOCTh SHTEPOKOKKOB B ITPOLIEC-
ce KPMOKOHCEPBUPOBAHHUS OKa3bIBAIOT BIUSHHUE COC-
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[2]. Biochemical properties were studied using the EN-
COCCUStest kit (PLIVA-Lachema Diagnostika,
Czech Republic). Resistance of bacteria to potassium
tellurite, catalase and hemolytical activities, motility [3]
were additionally determined. The data were
statistically processed using t- Student’s criterion, the
values p <0.05 were considered as statistically
significant.

Results and discussion

When freezing Enterococcus faecalis bacteria
according to the regimens the viability of bacteria was
statistically and significantly lower than initial number
(p=0.05) except the bacteria suspended on sugar broth
after cooling on regimen 3, it remained at the control
level. During freezing of Enterococcus faecium
bacteria N 167, suspended in distilled water and sugar
broth, the number of living cells, frozen on regimen 3,
statistically significantly reduced compared with the
control and in the samples frozen with regimens 1 and
2 had a tendency to the reduction. When freezing the
bacteria in physiological solution the cooling on regimen
2 provided hight survival (cell survival at the control
level) and a lower one according to regimens 1 and 3.

In the experiments with Enterococcus faecium
bacteria, strain N 113 the viability of cells suspended
in distilled water according to all the regimens remained
at the control level after freezing. The number of living
cells suspended in physiological solution according to
regimens 2 and 3 after freezing was also kept at the
control level, and for regimen 1 it differed statistically
from the control level. On the contrary, when freezing
these bacteria in sugar broth the cell number in
comparison with the control samples statistically and
significantly differed after cooling with regimens 2
and 3, and remained at the control level with regimen 1.

When studying the integrity of biochemical proper-
ties of the bacteria under cryopreservation it was
established that cooling regimen and composition of
preservation medium did not affect the integrity of
biochemical properties of the bacteria under study.
Moreover, no catalase and hemolytical activities,
motility, resistence to potassium tellurite change were
revealed.

Conclusions

1. The possibility of effective cryopreservation of
Enterococcus bacteria has been shown.

2. Viability of enterococci during preservation is
affected by the composition of preserving medium,
cooling regimen and initial morphofunctional species
cell peculiarities. Enterococcus faecium bacteria
occured out to be more resistant to freezing. The featu-
res of cell structure of the studied enterococci of this
type are likely to provide their higher resistance to
physical and chemical factors accompanying the pro-

PROBLEMS
OF CRYOBIOLOGY
Vol. 18, 2008, N21



TaB KOHCEPBUPYIOIIEH CPEIbl, PeXKUM OXIKICHUS 1
rcxoaHbie MOph o] yHKIIMOHATFHBIE BUIOBBIE 0COOEH-
HOCTH KJIETOK.

Bonee ycroilunBbIMH K 3aMOpakKHBaHUIO OKa3a-
nuck Oaxrepun Enterococcus faecium. Ilo-Bunu-
MOMY, OCOOEHHOCTH HX CTPOEHHS 00eclneynBaroT
OoJee BBICOKYIO IO CPAaBHEHUIO ¢ OaKTepUsIMH BUAA
faecalis pe3uCTEHTHOCTb K (U3UKO-XUMHYECKUM
(axTopam, COMPOBOKAAFOIIIM POIECCH OXJIAKICHHS
U OTOTpeBa.

3. 3amopaxuanue J0 —196°C npu pa3IndHBIX
peXUMaxX OXJKACHUS U CpellaX KPUOKOHCEPBUPO-
BaHHMs HE BIIMSICT Ha ONOXUMITYECKUE U OMOJIOTHUYECKUE
cBolicTBa Oakrepuii poxa Enterococcus, 9To CBUE-
TeILCTBYET 00 3()(PEeKTUBHOCTH METONa KPHUOKOH-
CEpBUPOBAHUS ITPH IOITOCPOUHOM XPAaHEHHU OaKTEpHid
3TOTO POJa B KOJUIEKIHSIX MUKPOOPTaHH3MOB.
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cess of cooling-warming, if compared with faecalis
bacteria.

Freezing down to —196°C using various cooling
regimens and cryopreservation media does not affect
biochemical and biological properties of bacteria under
study, thereby testifying to the efficiency of application
of cryopreservation method at long-term storage of
Enterococcus bacteria in collections of microorga-
nisms.
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