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Study of Low Temperature Effect on Preservation of Infectivity, Antigen
Structure and DNA of Infectious Rhinotracheitis Virus

HccnenoBaHo BAMsHUE 3aMOPa)KUBAHKS U JUIMTEIBHOTO XPAaHEHUS NIPH YMEPEHHO HU3KUX TeMIIepaTypax U B )KUIKOM a30Te Ha
COXPaHHOCTh MH()EKIMOHHBIX CBOMCTB, aHTUTeHHON CTPyKTyphl ¥ JIHK BakuMHHOTO M MPOM3BOJICTBEHHOIO LITAMMOB BHpYycCa
unpexmonHoro puHorpaxenra (VPT) kpynHoOro poratoro ckora. YCTaHOBIICHO, YTO HH(PEKIMOHHOCTH B IIEPBOM MACCaXKE MPOSIBIISLIH
BUPYCBI, XpaHUBIIHNECS B TEUEHHE BOCBMHU MECSILIEB U OIYTOpa JIET IPU YMEPECHHO HU3KUX TEMIIEpaTypax, a TAakKe B TEUCHUE JBYX C
HOJIOBHHOM JIET B JKUJIKOM a30Te. VIMMyHO(pepMeHTHBII aHaIu3 IoKa3ajl OTCYTCTBHE INIMKONPOTEHHA B B pa3MOPOXKEHHBIX 00pa3uax
BUpYCa, XpaHUBLIKXCS B Auana3oHe temneparyp ot —18 no —30°C. Crnenuduunocts amminduuupoBannoro ¢parmenra JTHK
MOATBEPIKICHA METOIOM TTOJIMMEPA3HOM IEMHOM peakIiu A1 BCEX MCCIeI0BaHHBIX 00pa3ioB Bupyca UPT.

Kniouesvie cnosa: Bupyc MHOEKIHMOHHOTO PUHOTPaXeHTa KPYMHOrO POraTtoro CKOTa, 3aMOpaKMBaHHE, HU3KOTEMIIEpaTypHOe
xpaHenue, [111P, UDA.

JlocnipkeHo BILTMB 3aMOPOXKYBAHHS 1 TPUBAJIOro 30epiraHHs MpH MOMIPHO HHU3BKHX TEMIEpaTypax i B piIkOMy a30Ti Ha
30epeKeHICTh IHQEKIITHIX BIacTUBOCTEH, aHTUTeHHOT cTpyKTypH i JJHK BakunHHOTO 1 BHPOOHHYOTO MITaMiB Bipycy iHQEKIiHHOTO
punotpaxeity (IPT) Benukoi poratoi Xyno6u. YcTaHOBJIEHO, IO iIHPEKIIHHICTE y MEePIIOMY Macaki BUSBISUTH BipyCH, IO 30epiraiucs
MPOTSTOM BOCBMH MICSALIB i MIBTOpa POKU MPHU MOMIPHO HU3BKHX TEMIIEPATypax, a TAKOXK MPOTSATOM JBOX 3 MOJOBHHOK POKIB Y
pinkomy a3oTi. IMyHO(GEepMEHTHUI aHAITI3 TOKA3aB BiICYyTHICTh DIIKOMPOTEiHY B Yy pO3MOPOXKEHUX 3pa3Kax Bipycy, sKi 30epiranucs B
niamazoHi Temmeparyp Bix —18 mo —30°C. CrnenudiunicTs amrntidikoBanoro ¢parmenrta JJHK miaTBepmkeHa METOAOM MOTIMEPa3HOT
JIAHIIFOTOBOT peakii st BCIX JOCIIIKEeHHX 3paskiB Bipycy IPT.

Knrouoei cnoea: Bipyc iHQEKIIITHOTO pHHOTPAXEITy BEIUKOI poraToi XyJo0H, 3aMOpOKYBaHHs, HU3bKOTEMIIEpaTypHe 30epiranHs,
ITJIP, IDA.

Effect of freezing and long-term storage at moderately low temperatures and in liquid nitrogen on the integrity of infectious
properties, antigen structure and DNA of vaccine and industrial strains of infectious bovine rhinotracheitis (IBRT) was studied. It has
been established that infectivity in the first passage was expressed by the viruses stored for 8 months and 18 months under moderately
low temperatures as well as for 30 months in liquid nitrogen. Immune enzyme analysis has shown the absence of glycoprotein B in
thawed virus samples, stored within the range from —18 to —30°C. Specificity of amplified DNA fragment is confirmed by PCR for all

studied samples of IBRT virus.

Key-words: infectious bovine rhinotracheitis virus, freezing, low temperature storage, PCR, IEA.

Bupyc nH()EKIMOHHOTO PUHOTPAaXEUTa KPYITHOTO
poraroro ckora (UPT) saBnsercs Bo3Oyautenem
BBICOKOKOHTArHO3HOH HH(PEKLUH, XapaKTepHU3yoLIeH-
Csl IOPaKEHUEM PECIIMPATOPHOTO TPaKTa, KOHBIOH-
KTUBUTAaMH, ByJIbBOBarMHUTAMHU, a00pTamu, dHIeha-
JUTaMH 1 0aJTaHOTIOCTUTAMU; OTHOCHUTCS K CEMEUCTBY
Herpesviridae, noncemeiictBy Alphaherpesvirinae,
Buny Herpesvirus bovis 1. 'enom mpencraBieH
JIBYCIIHPATbHONW HEe(PparMeHTUPOBAHHOHN JTHHEHHON
JHK [2].

C nmoMomipl0 MONMMEpa3sHON LENHOW peakuuu
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Virus of infectious bovine rhinotracheitis (IBRT)
is highly contagious germ characterizing with the
damage of respiratory tract, conjuctivites, vulvovagi-
nites, abortions, encephalitis and balanoposthites; is
referred to the Herpesviridae family, Alphaherpes-
virinae subfamily, Herpesvirus bovis 1 species. The
genome is represented by two-helix non-fragmented
DNA [2].

By means of polymerase chain reaction (PCR) it is
possible to reveal low concentrations of virus nucleic
acid which are not found with dot- or blot-hybridiza-
tion. For PCR amplification the genes of either thymi-
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HYKJIEMHOBOM KHCIIOTHI BUpYyCca, KOTOPBIE HE OMpee-
JS0TCS B JOT WM OnoT-rubpunmzanuu. s TP
aMIUTMGUKALUK TPUMEHSIOT WM TeHbl QepMeHTa
TUMUAVHKUHA3BI, HIU IHKONpoTenHoB gB, gC, gD,
gE artoro reprec-Bupyca [6]. i reHoTHIIMYECKOI
i depeHnany BaKIITHHOTO ITaMMa, HETaTHBHOTO
B OTHONIEHWH Te€Ha TIauKonpoTrenHa E m nukumx
ITAaMMOB BHpYca, TaKke Obl1a pa3paboTaHa METOAH-
ka moctanoBku [P [7].

Anturensl UPT BBIBISIOT ¢ TOMOIIBIO TBEPIIO-
¢aznoro nmmyHoepmentHoro ananusza (MPA). B
MOJIEBBIX YCIOBHAX AUAarHocTHueckue trectel DA Ha
rukonpoTrensnsl gB u gE mokaspiBaror cnennduy-
HOCTB J10 96% [ 1], 4TO moATBEpkKAAET IUPOKUI aHTH-
TeHHBIH CIIEKTp BUpYCa.

OO6bruno mst [P ananuza JIHK-cogepskamux
BHPYCOB IPUMEHSIOT OJIHY Tapy MpaiMepoB, KOMILJIe-
MEHTapHBIX OINPEAEICHHOMY YYacTKy T'€HOMHOMU
JHK. B [4] npuBenens! nannsie o BeisiBieHuu JJTHK
Bupyca UPT npu momorm [P B 00pa3uax, momyuen-
HBIX OT OOJBHBIX JKMBOTHBIX, & IO JAHHBIM [3]
TOYHOCTD BBISIBIIEHUS, HAITPUMEP BHPyca HMMYHOJIe-
(uruTa yenoseka, ¢ momonisio [11[P-recToB cocTas-
ns1eT 98%, B TO BpeMs Kak IpH ncronb3oBaHuu MDA —
710 99,9%. CpaBHUTENBHAS OIICHKA TyBCTBUTEIBHOCTH
N®A u 1P npu unearudukanmu sBupyca UPT Taxoke
CBUJIETENBCTBYET O BHICOKON yBCTBUTENBHOCTH DA
[6].

Lens uccrienoBannii — n3ydeHne BIUSHUS PEXKU-
MOB KPHOKOHCEPBHPOBAHHUSA M XPAHEHUS MPOU3BOJ-
CTBEHHBIX M BaKIMHHBIX mTaMMOB Bupyca UPT Ha
COXPaHHOCTH €ro WH(PEKIMOHHOCTH, aHTUTE€HHOHN
CTPYKTYPHl U HYKJIEHHOBOI KHUCIOTHI C IIOMOIIBIO
HUDA u IILP, oOycnoBieHHOE HEOOXOIUMOCTHIO
pa3paboTtku 3¢ (PEKTUBHBIX CIIOCOOOB COXPaHEHUS
3TaJOHHBIX BAKUMHHBIX M MPOU3BOJCTBEHHBIX
LITAMMOB BUPYCOB, HA OCHOBE KOTOPBIX TPOU3BOSATCSA
COBPEMEHHbIE UMMYHOOHMOJIOTHYECKUE MpenapaThl
IJsl TUarHOCTUKH, JICUEHUA U NPOQUIAKTUKH
BupycHoro MPT, orBewarornue TpeboBanusm Hame-
JKarei npon3BoacTBeHHOHN pakTuku (GMP).

Matepunanbl 1 mertoabl

UccnenoBanu Bupyc MHPEKIIMOHHOTO PHHO-
TpaxenTa — MyCTY/UIE3HOTO BYJIbBOBATTHUTA KPYITHOTO
poraroro CKoTa: MpoOM3BOACTBEHHBIN mTamMM “Mor-
JABCKUW~ W BakUMHHBIN “MOHOpPHUH”, MpEeAOCTaB-
neHHble MTHCTUTYTOM SKCHIEpUMEHTATBHOM U KIMHU-
yeckoi BeTepuHapHoil Meaunuuel YAAH. IlItammsr
XpaHWIUCh NIPH YMEPEHHO HU3KHX TEMIIEPaTypax B
xononuibHuKe (B quana3one —18...—30°C) u B xuj-
koM azote (—196°C). [IpomomKUTEeTLHOCTS XpaHSHHUS
cocTasisia 2 roga 6 mecsres npu —196°C u ot 8 me-
csmeB 1o 19 et 7 MecAIeB — Mpu YMEPEHHO HU3KUX
TeMIeparypax.
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dine kinase enzyme or glycoproteins gB, gC, gD, gE
of this herpes virus [6] are applied. For genotype
differentiation of vaccine strain negative in respect of
glycoprotein E gene and wild strains of virus the
formulation method of PCR was designed [7].

IBRT antigens were revealed with solid phase
immune enzyme analysis (IEA). In field conditions
the IEA specificity to glycoproteins gB and gE makes
up to 96% [1] that confirms a wide antigen spectrum
of the virus.

Usually for PCR analysis of DNA-containing
viruses one pair of primers, which are complimentary
to a certain site of genome DNA is applied. In the
paper [4] there are presented the data about the
revealing of DNA virus of IBRT by means of PCR in
the samples obtained from sick animals and according
to the data [3] the accuracy of revealing for example
human immunodeficiency virus by PCR-tests makes
98% meanwhile as when using IEA it was up to 99.9%.

Comparative study of IEA and PCR sensitivity
during identification of IBRT virus corresponds also
to a high sensitivity of IEA [6].

The research aim is the studying of the effect of
cryopreservation protocols and storage of industrial
and vaccine strains of IBRT virus on preserving the
infectivity, antigen structure and nucleic acid using
IEA and PCR. It was necessary to develop effective
ways of preserving reference vaccine and industrial
virus strains on the base of those contemporary
immune biological formulations for diagnostics,
treatment and prophylaxis of IBRT are produced in
accordance with GMP requirements.

Materials and methods

Infectious bovine rhinotracheitis virus: pustulous
vulvovaginitis of the cattle, “Moldavsky” industrial
strain and “Monorin” vaccine one provided by the
Institute of Experimental and Clinical Veterinary
Medicine of Ukrainian Agricultural Academy of
Sciences were under investigation. The strains were
stored at moderately low temperatures in a refrigerator
(within the range from —18 to —30°C) and in liquid
nitrogen (—196°C). The storage duration was 30
months at —196°C and from 8 months to 235 months
under moderately low temperatures.

Virus-containing material was derived during virus
culturing on inoculated culture of sheep kidney cells
in stabilizing medium contained 50% of medium 199,
50% lactal albumin hydrolisate according to the
standard methods [6] after a complete destruction of
cell monolayer at cytopathic effect (CPE) ++++, then
infectious titres of virus suspensions were found and
packed into glass flasks for freezing and storage in
refrigerator and into 1 and 10 ml stainless steel con-
tainers (Special Designing and Technical Bureau with
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Bupycconepxaimii Marepuan noiaydaiu KyJbTH-
BHPOBAaHHEM BHPYCOB Ha MEPEBUBAEMOU KYIBType
KJIETOK MOYKM OBLHI B MOAJEPKHUBAIOLIEH cpene,
cocrosBiier uz 50% cpensr 199, 50% rugponusara
JaKTaap0yMHHA, 10 CTAaHIAPTHOW MeToauKe [6] mocie
MIOJIHOTO pa3pylIEHUsI MOHOCIOS KJIETOK MPH LIUTOMa-
tuaeckoM aevicteuu (LII11) ++++, 3arem onpenensum
WHGEKIHOHHBIE TUTPBl BUPYCHBIX CYCHEH3UH H
pacdacoBbIBaI MaTepHall B CTEKIISTHHBIE (DITaKOHBI
IUTS 3aMOPaKMBAaHUS M XPAHEHHS B XOJIOIWIBHUKE, a
B METAJUTHYECKNE KOHTEIHEPHI N3 HEPKaBEIOIIeH cTa-
au (CKTb u OIl UTIKuK HAH YkpanHbr) eMKOCTBIO
1 u 10 M — ans 3aMopakMBaHUS U XpaHEHHS B
KUAKOM a30Te. B sxuaxoM azore 00pa3iisl 3aMOpaxKH-
BaJIM NIPSIMBIM MOTPYKEHUEM KOHTEHHEPOB C HEOUH-
LIEHHBIM BHPYCCOAEPKAIUM MAaTEpUATIOM CO CKO-
poctsio 300-400°C/MuH.

Bce 0o0pa3upl pa3mopakuBaau Ha BOASHON OaHe
npu 39-40°C B Teuenue 1-2 muH. PazmopoxeHHbIE 00-
pasLbl BUpYCca, XpaHUBIINECA IIPU YMEPEHHO HU3KUX
Temneparypax: mramm “Mongasckuii” ot 30.07.2003
rojia, BpeMs XpaHeHH KOTOPOTO COCTABIISIIO 8 MeCs-
1es, u ero oopasusl ot 11.08.1984 rona, nmpomomxu-
TETHLHOCTh XpaHeHus — 19 jeT 7 MecsIeB, a TakKe
mrramMM “Monopur” ot 09.02.1992 1. ¢ IpOoI0KUTEITE-
HOCTBIO XpaHeHus 11 jet 6 MecsieB u 06pa3ibl 3TOT0
mramma ot 19.09. 2002 r., xpanusimecs 1 rox 6 mecs-
LIEB, — IaCCUPOBAJIA Ha KJIeToYHOU KynsType MDBK
¢ nobasnenueM 10% omaanHON CHIBOPOTKH B TeUe-
HUE TpeX CYTOK.

VmmyHOpEpMEHTHBIN aHaIN3 U MOIMMEPa3HYIO
LEMHYIO PeaKLnIo IPOBOIMIIM Ha 0a3e oT/iena BUPYCo-
noruu BerepunapHoro uncturyta . Ilynassr (ITons-
ma).

I'muxonporeunn B (gB) Bupyca UPT, xpanusierocs
P yMEPEHHO HU3KUX TeMIIepaTypax, BBISBIUIN C
nomotnisio MDA ¢ ncmonp30BaHNEM CTaHIAPTHBIX
JMUarHOCTHYECKUX CBIBOPOTOK IO METOMWKe [6] Ha
MUKpPOIUTAHIIETaX. Y4eT pe3yibTaToB UMMYHOdep-
MEHTHOW pPeaKI1K MPOBOIMIM IO IOKa3aHUSAM ONTH-
YECKOW IUIOTHOCTH NpH JiuHE BOJHBI 450 HM Ha
cuuThIBamoLeM ycTpoiictse pupmbl Dynex Technolo-
gies. Pe3ynprar peakunu cuuTany NO3UTHBHBIM, €CIIH
OTHOLICHHE ONTHYECKOH IUIOTHOCTH HCCIELYyEMOTrO
Marepuaja 1 HeraTUBHOTO KOHTPOJISL COCTABIISIIO HE
meneIe 2 [5]. Kak momokuTenbHbIH KOHTPOIb B MDA
HCTO0JIb30BaIN TauKonporend B (gB) matuBHOTO
Bupyca UPT.

BrisiBneHne HYKJIEMHOBOW KUCJIOTHI BUpyca OCY-
wectBisn MetoaoM [TIIP. PazmMopoxeHHbIe TaMMBbl
naccupoBaiu B KyibType kiaerok MDBK. ITpu atom
HaJM4Yue OUTONATHYECKOro 3¢ ¢deKra CBUACTENbCT-
BOBAJIO O COXPAaHEHWU MH()EKLNOHHBIX CBOHCTB BU-
pyca B polecce JUIMTENBHOT0 €ro XpaHeHus! B 3aMO-
POXEHHOM COCTOSTHUM. DKcTpakuuio BupycHoi JJHK
TIPOBOJIVIIH TI0 CTAHIAPTHOU METOMUKE [6].
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Experimental Unit of the IPC&C) for freezing and sto-
rage in liquid nitrogen. The samples in liquid nitrogen
were frozen by direct plunging of the containers with
non-purified virus-containing material with the rate
0f 300-400°C per minute.

All the samples were thawed on water bath during
1-2 min at 39-40°C. Thawed virus samples stored
under mode-rately low temperatures: “Moldavsky”
strain dated of July 30, 2007 the storage time of which
made 8 months and its sample of August 11, 1984,
and storage dura-tion was 235 months as well as
“Monorin” strain of September 1992 with the storage
duration of 138 months was passed in MDBK cell
culture with adding 10% equine serum for 3 days.

Immune enzyme analysis and polymerase chain
reaction were performed at the base of Department of
Virusology at the Veterinary Institute in Pulawy (Po-
land).

Glycoprotein B (gB) of IBRT virus stored at mode-
rately low temperatures was revealed using IEA with
standard diagnostic sera according to the methods [6]
in microtrays. The records of results of immune enzy-
me reaction were performed on the indices of optical
density at 450 nm with the recording device (Dynex
Technologies). Reaction result is considered as positi-
ve if experimental sample vs. negative control optical
density ratio is higher than two. Glycoprotein B (gB)
of native IBRT virus was used in IEA as positive con-
trol.

The virus nucleic acid was revealed with PCR.
Thawed strains were passed in MDBK cell culture.
Herewith the presence of cytopathic effect testified to
the preservation of infectious properties of the virus
during its long-term storage in a frozen state.
Extraction of virus DNA was performed on the
standard method [6].

At PCR the starters for glycoproteid D (gD) of
IBRT virus were used:

D1 5’- GCTGTGGGAAGCGGTACG-3’

D2 5’ - GTCGACTATGGCCTTGTTGC-3’

PCR products were found with electrophoresis
method in polyacryl amide gel. The reactions of
restriction fragment length polymorphism (RFLP)
such restriction fragments as Hind III, Bg1, Aval, Alu
I were used.

Results and discussion

Manifested cytopathic effect on cell culture in the
first passage was made by the virus strains stored
during 18 months as well as for 8 months within the
range from —18 to —30°C. Herewith cytopathic
changes were characterized with granulation and
rounding of the cells located by groups with their
following exfoliation from the glass and degeneration.

Slightly manifested CPE effect represented as the
monolayer granulation of MDBK culture with follo-
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[Ipu IILIP mpuMeHAnu cTapTepsl A MIUKOIPO-
teuna D (gD) Bupyca UPT:

D, 5'-GCTGTGGGAAGCGGTACG-3',

D, 5'-GTCGACTATGGCCTTGTGTGC-3'.

[pomyxrst [TIP oOHapyXwBaIr METOIOM IEKTPO-
(hope3sa B monuakpuiaMuaHOM reie. B peakiuu onpe-
JIeNeHns] moauMop(du3Ma IIUH PeCTPUKIHOHHBIX
¢parmentoB (RFLP) npumensanu takue (hepMeHTHI
pectpukiuy, kak Hind 111, Bgl I, Ava I, Alu L.

Pe3yAbTatbhl M 00CyXXAeHHe

BrIpaskeHHOE IUTONATHYECKOE EHCTBYE HA KYJIb-
Typy KJIETOK B TIEPBOM IacCake OKa3bIBaJIHM LITAMMBbI
BHpYCa, XpaHUBLINECS MOATOPA rofia, a TAKXKE B TeUe-
HUe 8§ MecCsLEeB B Auana3zoHe Temnepatyp ot —18 no
—30°C. IIpn 3TOM M TONATUYECKUE U3MEHEHUS XapaK-
TEPU30BAMCH 3ePHUCTOCTHIO M OKPYTIICHHEM KIIETOK,
PaCIOJIOKEHHBIX TPYIIIIAMH, C TIOCIEAYIOIIIM UX OT-
CIIOGHUEM OT CTEKJIa U JIeTeHepaIueil.

Heuerxo Beipaxkennoe IIIIJI, mposiBuBIIEECS B
3€pHUCTOCTH MOHOCIOS KyaeTypel MDBK ¢ mocie-
OyIolIe aereHeparnueid, HaOIOIanm B IepPBOM
naccaxe mraMMa “MoHOpHUH”, XpaHMBILEroca NpU
YMEPEHHO HU3KHUX TeMIlepaTypax B TedeHue 11 et 6
MecsaueB. B kneTkax, MHQUUIUPOBaHHBIX BHPYCOM,
xpaHuBmuMcs B teueHue 19 mer 7 mecsues, LIT/]
OTCYTCTBOBAJIO.

Pesynprarel naccupoBanus mramMma “MoHOpUH”,
Pa3MOpPOXKEHHOTO MTOCIE 2 JIET 6 MeCsIeB XpaHEHHS B
JKUJIKOM a30Te, oka3anu BoipaxeHHoe LT[ B kie-
touHoi KynmeType MDBK. Cnenosarensao, nHbek-
LIMOHHBIE CBOMCTBA MITAMMOB BUPYCa, XPAaHUBILIUXCS
IIpH YMEPEHHO HU3KHUX TeMIleparypax /0 MOIyTopa
JIET, ¥ BUPYCOB, XpaHUBIIHXCS ABA C TIOJJOBUHOM rosia
B ’KHJIKOM a30Te€, MPOSABIIAIOTCS B BUJIE XapaKTEPHOTO
IIIJ] Ha 4YyBCTBUTENBHYIO KYJIBTYPY KIETOK.

BaxxnsiM yciioBreM npu pabote ¢ BUpycaMu B IIPO-
Lecce MPOU3BOICTBA MMMYHOOMOJIOTHYECKHX MTpera-
PaToB SBJISETCA COXPAHHOCTh HCXOJHOW aHTUTEHHON
CTPYKTYpBI BUPYCHOTO CBIphs. [lo3TOMy MBI n3ydanu
COXpPaHHOCTh aHTHTEHHON CTPYKTYPHI BUpyca Mocie
3aMOpaKMBaHMs, XpPAaHEHNS U OTOTPEBA B CPABHEHHUHU
C UCXOIHOM.

[IpoBeneHHBII MMYHO(MDEPMEHTHBIH aHATTN3 ITOKA-
3aJ1, 4YTO ONTHYECKAs IFIOTHOCTh UCCIIEIOBAHHBIX 00-
pasuoB He NpeBblaia 0ojee 4eM B 2 pa3a INIOTHOCTH
HEraTUBHOTO KOHTPOJIA. DTO CBUACTENBCTBYET 00
orcyrcTBuu gB y Bupyca MPT nocie 3amopaxuanus
n xpaHeHus. OueBHJIHO, YTO IIMKONpOTeNH B mpu
3aMOpaXMBaHUM B yKa3aHHBIX PEKHMMax HE COXpa-
HSETCS B CTPYKType BUpYca.

CreayrommuM 3TaroM padoThI OBIIIO HCCIICIOBAHNE
BIIMSTHHS HCITOJIb30BAHHBIX PEKUMOB 3aMOPaKUBAHUS
1 XpaHEHUs Ha COXPaHHOCTh HYKJICOTHIHBIX ITOCIIEIO0-
BarelibHOCTEN TeHoMa Bupyca metosioM [IIP. dpar-

NMPOBJIEMbI
KPUOBMOJIOIUM
T. 17, 2007, N22

wing degeneration was observed in the first passage
of “Monorin” strain stored at moderately low tempe-
ratures for 138 months. In the cells infected with the
virus stored for 235 months the CPE was absent.

The results of the passage of “Monorin” strain
thawed after 30 months storage in liquid nitrogen have
shown the manifested CPE in MDBK cell culture. So,
infectious properties of virus strains being stored up
to 18 months at moderately low temperatures and those
stored for 30 months in liquid nitrogen are manifested
as characteristic CPE on cell sensitive culture.

An important condition when working with the
viruses in the production process of immune biological
preparations is the integrity of initial antigen structure
of virus raw materials. Therefore we have studied the
integrity of virus antigen structure after freezing-
storage if compared with initial one.

Performed immune enzyme analysis has shown that
optical density of the studied samples did not exceed
more than twice the density of negative control. This
testifies to the absence of gB in IBRT virus after
freezing and storage.

It is obvious that glycoprotein B during freezing
with the mentioned above regimens is not preserved
in virus structure.

The next stage of work was the study of used
freezing and storage regimens on the intensity of virus
genome nucleotide sequences by PCR. D1 and D2
fragments of genome of IBRT virus were amplified
on the matrix of virus DNA isolated from native and
cryopreserved samples. During the performing of the
reaction with D1 and D2 primers there was obtained
the amplification product with the size of 466 base
pairs. In the samples with “Moldavsky” strain date of
August 11, 1984 no amplification products were
successfully obtained.

Specificity of obtained product was confirmed with
restriction analysis with Hind III, Bgl I, Ava I, Alu |
restriction endonucleases for DNA fragment, obtained
from “Monorin” strains dated of September 19, 2002;
“Moldavsky” date of July, 30 2003, stored at mode-
rately low temperatures (Fig. 1).

Amplification products of DNA fragment was also
obtained for “Monorin” strain stored at —196°C for
30 months. “Cooper” reference strain served as
positive control (Fig. 2). In this case for hydrolysis
Hind III enzyme was used. Analysis of restriction
fragment length (RFLP) confirmed the specificity of
obtained DNA site (Fig. 3).

Conclusions

The performed studies that infective properties ma-
nifested in characteristic for this virus CPE were ob-
served in the viruses stored for 8 months “Moldavsky”
and for 18 months “Monorin” strains within the

PROBLEMS
OF CRYOBIOLOGY
Vol. 17, 2007, Ne22



Puc. 1. Pectpukuuonnslii ananu3 npoaykros IILP.
Hopoxku: M-mapkep; 1-4 — nponykt ammuduxanuu (466
1ap OCHOBAHUI) IPU UCIIONB30BaHUU 3H3UMOB PECTPUKIINU
Hind 11, Bgl I, Ava I, Alu L.

Fig. 1. Restriction analysis of PCR products. Trace strips:
M-marker, 1-4 — amplification subsistence (466 base pairs)
at using Hind III, Bgl I, Ava I, Alu I restriction enzymes.

menTbl D, n D, renoma Bupyca UPT ammmduumpo-
Banu Ha Mmarpuue BupycHoil JJHK, Brinenennoit us
HAaTUBHOT'O U KPHOKOHCEPBUPOBAHHBIX 00pa3oB. [Ipu
NPOBEJIEHUN peakuuu ¢ npaiivmepamu D, n D, Obin
[OJIy4Y€H MPOAYKT aMIUTH(DUKALIMK pa3MepoM 466 nap
ocHoBaHwMi1. B o0pasnax co mramMmMom “MosnaBckuid”
ot 11.08.1984 roxa He ynanoch NOTy4UTh NPOAYKTOB
aMIUTH(UKALIH.

CrnenupruIHOCTh MOJTYYEHHOTO MPOAYyKTa Oblia
MOATBEPKICHA C TIOMOILBIO PECTPUKIIMOHHOTO aHAIHU-
3a ¢ sHpoHykieaszamu pectpukuuu Hind 111, Bgl I,
Aval, Alu 1 ana ¢pparmenta IHK, monyuenHoro u3
mramMmMoB “Monopun” ot 09.02.1992 roga u “Mo-
Hopun” oT 19.09.2002 rona; “MongaBckuii” oT
30.07.2003 roma, XpaHUBIIUXCS NPHU YMEPEHHO
HHU3KHX Temmeparypax (puc. 1).

Mponykrel ammuupukanuu pparmenra JHK
TaKke OBLIM MOJy4YeHBl Uil mTamMMma “MoHopuH”,
xpaHusuerocs npu —196°C B Teuenue 2 jet 6 Mecs-
11eB. [ToJIOKUTEIBHBIM KOHTPOJIEM CITY>KIJI peepeHT-
ve1id mTamMm Cooper (puc.2). B atom cimydae s
ruzponusa ucnons3osanu pepment Hind I11. Ananus
OJIWHB pecTpUKUUOHHBIX ¢parmeHToB (RFLP)
MOATBEPANIT CTICIM(PUIHOCTD HOIYYSHHOTO y4acTKa
JHK (puc. 3).
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Puc. 2. ITponykre! ammumoukannu ¢pparmenta JHK ms
mramMMa “MoHopuHn”, xpanusiierocs npu —196°C B Teue-
Hue 2 et 6 MecsieB u pedepentHoro mramma “Cooper”.
Hopoxkn: M — mapkep; 1 — mramm “MoHopur”; 2 —
OTPHUIATENIBHBII KOHTPOJIb, 3 —peepEeHTHBINH IITaMM
“Cooper”

Fig. 2. Amplification products of DNA fragments for
“Monorin” strain stored at —196°C during 30 months, and
“Cooper” reference strain. Trace strips: M — marker, 1 —
“Monorin” strain; 2 — negative control; 3 — “Cooper” refer-
ence strain.

M 1 2 3 4 5 6 7

Puc. 3. RFLP mrtammos BHV 1, pectpukius pepmertom
Hind III. Topoxxku: M — mapkep; 1-mramm “Cooper”; 2 —
mraMM “MoHOpHH; 3-7 — TEpPUTOPHAIIEHBIE U3OJIATHI.
Fig. 3. RFLP BHV1 strains, by Hind III enzyme restriction.
Lanes: M — marker, 1 — “Cooper” strain; 2 — “Monorin”
strain; 3-7 — territorial isolates.
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BbiBOADI

[IpoBeneHHBIE MCCIENOBAHUS TOKA3aJIM, YTO HH-
(heKIMOHHBIE CBOWCTBA, MPOSBISBIINECS XapakKTep-
HBIM [Tt JaHHoTo Bupyca LI1J], Habmronanuce y Bu-
PYCOB, XpaHUBUIMXCS B TEYEHUE 8§ MECSALEB ITAMMa
“MomnnmaBckuii” u 1 rog 6 MecsieB mramMmma “MoHO-
puH’ B muamaszone temreparyp ot —18 mo —30°C, a
Takke ImraMMma “MOHOpPWH, XpaHUBILIETOCS B KU~
KOM a30T€ B TEYEHHUE IBYyX C MOJIOBUHOM JIET.

N3ydenne coxpaHHOCTH DIMKONpoTenHa gB ¢
nomompio MDA B oOpasmax, XpaHUBIIUXCS MPHU
YMEpPEHHO HU3KHUX TeMIIepaTrypax, MoKa3ajo OTpHIla-
TenbHbIN pe3ynsTar. [lockonsky MDA — BEICOKOUYB-
CTBUTENIBHBIM METOJl, MOXKHO CHENAaTh BBIBOX, YTO B
MpoLiecce 3aMOPaKUBAHUS M XPAHEHHS B YCIOBHSIX
YMEPEHHO HU3KUX TEMIIepaTyp MPOM30ILIa MOTeps
nnu paspymenue gB Bupyca UPT. OgeBuano, uTO
[IMKONIPOTENH B mpu 3amMopa’kuBaHUU C UCIOJIB30-
BaHHEM IPEIOKEHHBIX PEKMMOB HE COXPAHSAETCS B
CTPYKType BHpYyca.

UccnenoBanus BIMAHUS HU3KOTEMIIEPAaTypHOTO
xpaHeHusd npu —196°C u B nuanasone ot —18 nmo
—30°C =a coxpanHocTh cTpykrypsl JHK moxazamnm,
YTO CHEHU(PUIHOCTh aMILTU(DUIIMPOBAHHOTO (hpar-
menrta JIHK moarBepskaeHa 11 Bcex UCCleI0BaHHBIX
00pa3uoB, kpoMe mTamMma “MoJgaBCKuil”, XpaHUB-
merocs 19 yet 7 MecAIeB npu TeMIeparypax B Iua-
ma3oHe ot —18 go —30°C. CnemoBaTeiabHO, BO BCEX
OCTaJIbHBIX 00pa3lax, XpaHUBIIUXCS C UCIIOJIb30Ba-
HHUEM IPEJIOKCHHBIX HAMH PEKUMOB 3aMOpaKHBa-
HUSl, OBUIM COXPaHEHBI crieudrueckue GpparMeHThl
JHK cootBercTBytomue npaiimepam D u D, s
JaHHOTO BUpYycCa.
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temperature range from —18 down to —30°C as well as
the strain “Monorin” stored in liquid nitrogen for 30
months.

Studying of the integrity of glycoprotein gB using
IEA in the samples stored at moderately low tempera-
tures has demonstrated negative result. Since the IEA
is highly sensitive method it may be concluded that
during the processes of freezing and storage under
moderately low temperatures either loss or destruc-
tion of gB of the IBRT virus took place. Glycoprotein
B during freezing using the proposed regimens is not
likely preserved in virus structure.

Investigations of the effect of low temperature pres-
ervation at —196°C and within the temperature range
from —18 down to —30°C on the integrity of DNA struc-
ture have proved that specificity of amplified frag-
ment of DNA is confirmed for all the studied samples
except the “Moldavsky” strain stored for 235 months
within the range of —18 down to —30°C. Therefore in
the rest samples stored using the proposed by us freez-
ing regimens the specific DNA fragments correspond-
ing to the primers D, and D, for this virus were pre-
served.
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