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Properties of Cattle Viruses, Preserved at Moderately

Low Temperatures
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npe}lCTaBJ’leHbI PE3YIIbTAThI HCCHC}IOBaHI/Iﬁ IO U3YYCHHIO HH(beKLIMOHHbIX, AHTUI'CHHBIX, UMMYHOTI'€HHBIX CBOJCTB BHUPYCOB,
XpaHUBIIUXCSA B YCIIOBUAX YMEPEHHO HU3KUX TEMIIEPATYP. YcTaHOBIIEHO CHIKEHUE PIH(beKLIPIOHHOﬁ AKTUBHOCTHU U UMMYHOI'CHHBIX
CBOMCTB BHUPYCOB B IIPOLECCE JOJITOCPOUYHOI0 XpaHCHUA. HeKOTOpre IITAMMBI ITIOJIHOCTHIO NHAKTUBUPOBAJIMCH B JTaHHBIX YCIOBUAX.
Kniouesvie cnosa: ymepeHHO HU3KUE TeMIepaTyphl, aHTUT€HHAs clieln(pUYHOCTh, UIMMYHOTEHHBIE CBOICTBA, HH(EKIMOHHAS

AKTHBHOCTb.

IIpeacraBieHo pe3yabTaTH JOCHTIPKEHb 110 BUBYCHHIO iH(QEKUiIHHMX, aHTUTCHHUX, IMyHOT@HHUX BJIACTHBOCTEH BipyCiB, IO
30epiraaucsi B yMOBax MOMipHO HU3bKUX TEMIIEPATyp. YCTAHOBJICHO 3HIKEHHs iH(EKIIHHOT akTUBHOCTI i1 IMyHOT'€HHHUX BIaCTUBOCTEH
BIpYyCiB Yy IIPOIIECi JOBrOCTPOKOBOTO 30epeskeHHs. JlesKi ITaMu LiJIKOM iHAKTUBYBAJIUCh Y TAHUX YMOBaX.

Knrouogi cnosa: nomipHO HU3BKI TEMIIEPATypH, aHTUT€HHA CrIel(BiUHICTh, IMyHOT'€HHI BJIaCTUBOCTI, iH(pEKIii{HAa aKTUBHICTb.

The results of investigations on the study of infectious, antigenic and immunogenic properties of viruses stored under moderately
low temperatures are presented. The decrease of infectious activity and immunogenic properties of viruses is found during a long-term
storage. Some strains are completely inactivated under these conditions.

Key words: moderately low temperatures, antigenic specifity, immunogenic peculiarities, infectious activity.

Cornacao tpeboanusam Good Manufacturing
Practice (GMP) obGecnieueHne kadecTBa BHPYCHBIX
OHMOJIOTUYECKUX MPETapaToB HEBO3MOXKHO Oe3 pa3pa-
OOTKM HaJEKHBIX METOIOB XPaHCHHS HCXOMTHOTO
BHPYCHOTO CHIPbS, 3TAJIOHHBIX U MPOU3BOICTBEHHBIX
IITaMMOB BUPYCOB. /|0 HacTOSIIIEero BpeMEHH MHOTO-
YHUCJICHHBIC IITAMMbI BUPYCOB, KOTOPBIE HCIIOJIb3YIOT
JUTSL U3TOTOBJICHHSI OMOJIOTHYECKUX MPEnaparos,
XPaHSAT B YCIIOBUSAX YMEPEHHO HU3KHUX TEMITEPaTyp.

Henp Hamux uccnenoBaHU — U3yUYEHUE CBOUCTB
BHPYCOB, 3aMOPOKEHHBIX W 3aJI0KEHHBIX Ha JIOJTO-
cpouHoe xpaneHue npu -18°C (coxpaHHOCTh UHPEK-
LIMOHHOW aKTUBHOCTH, AaHTHT'€HHOW CIIEIIM(PUIHOCTH U
MMMYHOT€HHBIX CBOMCTB BUPYCHBIX CYCIICH3HH ).

MaTtepnanbl 1 meTOAbI

UccnenoBanus 0butn nipoBenensl Ha 11 oOpa3max
4 [TaMMOB BUpyca MH(PEKLINOHHOTO pUHOTPAaXEnTa -
MyCTYJIJIE3HOTO BYyJBBOBArMHUTA KPYITHOTO POTaTroro
ckora (MPT-UIIB): “Mongasckuii”, “TK BHUOB”,
“Monopun”, “OpeHOypr’”’; maTH oOpa3uax HeOunIIeH-
Horo Bupyca naparpumnia-3 (I1I'-3) mrammos “M-87”,
“3KCM”; nByx obpasrax BHpyca AWAPEH KPyITHOTO
poraroro ckora mrtamMMoB “Oregon C-24V”,
“YHAIEB-25”. Bupychl 6butn npenocrasiensl UH-
CTUTYTOM DKCIIEPUMEHTAIIBHON 1 KIIMHUYECKON BETe-
puHapHOM MeauHb YAAH. XpaHUInCh B XOIOAHIIb-
Huke rpu -18°C. bronorudeckyro akTMBHOCTh BUPY-

According to the Good Manufacturing Practice
(GMP) requirements it is impossible to provide the
quality of viruses of biological preparations without the
invention of the methods of preserving the initial viral
sources, standard and industrial strains of viruses. Till
nowadays numerous strains of viruses, used to produce
biological preparations, are stored under moderately
low temperatures.

The aim of our research was the study of the
viruses’ peculiarities of frozen and subjected for a
long-term storage and the effect at -18°C on keeping
an infectious activity, antigenic peculiarity and
immunogenic peculiarities of viral suspensions.

Materials and methods

There were investigated 11 samples of 4 virus
strains of infectious rhinotracheitis, pustular cattle
vulvovaginitis (IRT-IPV):”Moldavskiy”, “TK VIEV”,
“Monorin”, “Orenburg”; five samples of paragripe-3
virus (PG-3) of “M-87”, “ZKSM? strains; two samples
of diarrhea cattle virus of “Oregon C-24V”,
“UNDIEV-25 strains. The viruses were provided by
the Institute of Experimental and Clinical Veterinary
Medicine of UAAS. They were kept in the refrigerator
at -18°C.The biological activity of viruses was
recovered by their cultivation during one passage in
sensitive recultured cell cultures on sheep’s kidney
(SK), calf’s trachea (CT), calf’s coronary vessel
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COB BOCCTAaHABJIMBAJIM KyJIbTUBHPOBAHHEM HX B Te-
YEHHE OJTHOTO Macca)ka Ha YyBCTBUTEIbHBIX IEPEBU-
Bae€MBIX KJIETOYHBIX KyJabTypax mouku oBIsl (I110),
Tpaxen TeneHka (1Tp), KopoHapHBIX cocyqax TeIeHKa
(KCT). Tutp na(heKIMOHHON aKTUBHOCTH ONIPEEIISIIH
no uutonarnyeckomy neiicrauto (LII1J[) Bupycos Ha
IepeBUBaeMble KyJIbTYpbl KIETOK [2]. AHTUTEHHYIO
cneruduanocts Bupycos UPT-UIIB uccnenosanu B
Ka4eCTBEHHOM peakliny HeHTpanu3anuu [4], BUpycoB
[II'-3 — B peakuuy TOPMOKEHUSI TeMarrOTHHALUN
[2], amapen — METOIOM HIMMYHHOM 3JIEKTPOHHOM MHK-
pockonu# [3]. UMMyHOTEHHBIE CBOICTBA BUPYCOB, HE
MHAKTUBHPOBABILUXCS B IIPOLIECCE XPAaHEHUS, U3ydalln
MyTEM ONpeesICHUS TUTPa Clenn(PUUECKIX TPOTHBO-
BHPYCHBIX aHTUTEN B CBIBOPOTKAX KPOBH UMMYHHU3H-
poBanHbIX BUpycoMm UPT-UIIB mwrammom “Mouiias-
CKHIT” MOPCKUX CBUHOK; IITaMMOM “MOHOpHH” — Kpo-
JIMKOB. Bupychl BBOAWIN 110 2 MJI BHYTPUMBIILIEYHO B
3a/IHIOI0 KOHEYHOCTHh C MHTEPBAJIOM MEXIY BBEe-
HusMu 14 guei, a uepe3 14 gHeii mocie BTOpOro BBe-
JeHust XUBOoTHOE o0eckpoBiuBaiu [1]. Turp cneuudu-
YECKHUX NMPOTHUBOBUPYCHBIX AHTHUTEN ONpPENEISIN B
peaxnuu HeHTpanu3anuu [4].

Pe3yAbTaThl M 00Cy)XAeHHe
PeBy.]'ILTaTBI BBISIBJICHU A I/IH(I)GKI_[I/IOHHOf;I AKTHB-
HOCTH BHUPYCOB, XpaHUBIIUXCA PaA3JINYHOC
BpEMs B YCJIOBHUAX YMCEPCHHO HU3KUX TEMIIC-
patyp, npeacrasieHsl B Tabauue. M3 Tadbmumb
BHUJIHO, 4TO HH(EKI[HOHHAS aKTUBHOCTh BAKIIMH-

(CCV). The titer of infectious activity was indicated
by cytopathic influence of viruses on recultured cell
cultures [2].The antigenic peculiarity of viruses IPT-
IPV was analyzed in qualitative reaction of neutraliza-
tion [4], the one for PG-3 viruses was done in the
reaction of gemagglutination inhibition [2], for diarrhea
by the method of immune electron microscopy [3].
Immu-nogenic peculiarities of viruses which were not
inactivated in the process of storage were observed
by determining the titer of specific antiviral antibodies
in blood serum of guinea pigs immunized with IPT-
IPV “Moldavskiy” strain, and for rabbits by “Monorin”
strain. Viruses were injected by 2 ml intramuscularly
into posterior extremity with the intervals of 14 days,
and in 14 days after the second injection the animal
was dehematized [1]. The titer of specific antiviral
antibodies was examined in the neutralization reaction

[4].

Results and discussion

The results of the exposure of infectious activity of
viruses, which were stored within various time periods
under moderately low temperatures are shown in the
Table. The table demonstrates that the infectious

Pe3ynbrarsl BeISIBICHUS HHPEKINOHHON aKTUBHOCTH BUPYCOB
KPYITHOTO POTraToro CKOTa, XpaHUBIIKXCs 1pH -18°C
The results of revealing of infectious activity of cattle viruses,

which were kept at-18°C

Horo mramma “TK BUDB”, xpanusierocs ot Aara Bpewst Briisaenue
10 mo 17 ner npu -18°C, Gblaa MOIHOCTHIO Hasnariie Hasparme | oawopa— | XPEOSE | HUBECHONTON
H p ’ BHUpYycCa mTaMMa JKUBAHUSA S(;())rg};)e EI;’\T]I;;]I;I;);T(‘)I/;
yTepsiHa. Takke MHAKTUBUPOBAIHCH MH(]EK- Virus Strain f?:;;g; term infectious
nnoHHbIE cBolicTBa Bupyca MPT-UIIB snu3o- ) (years) activity
oTHYeCcKoro mramma “OpeHOypr”, XpaHHUBIIIE- 11.04.85 17 -
20.04.87 15 —
TOCS B JAHHBIX YCJIOBUAX B TEYCHHE 17 ner. TKBIISE 100788 o 7
CHmwxeHne HHPEKIMOHHON aKTUBHOCTH LITAM- TKVIEV 07.07.69 13 -
Ma “Momgasckuii” ot 12.03.93 1 20.04.00 Ha6- 25.01.92 10 -
JIOIAJIOCH Ha 2 MOpsAAKa IO CPAaBHEHHUIO C .
& “ WPT—IITB Opendypr 24.10.85 17 -
ucxogHoi. TuTp MH(EKINOHHOW aKTMBHOCTH IRT—IPV "Orenburg” 10-
BaKIIMHHOTO MTaMMa “MoHOpHUH” Tmocie pas- 31084 8 -
"MoApaBcKun" o
MOpa)KMBaHMsI CHU3WIICA Ha 3 TIOPSI/IKA ITO CpaB- Moldavskiy | 120893 9 +
HEHHUIO C UCXOAHBIM. XapakKTep LHUTONATH- -
YECKOTO NEHCTBUS BUPYCOB Ha KJIETOUHBIE "Moropun’” 29.06.94 8 n
Monorin
kynsTypsl [1O u KCT He u3menwmiics (puc.1-4).
BoccraHoBieHre reMarriiOTHHUPYIOMIAX B égggg; ﬁ -
CBOJCTB BHpYCOB naparpuiia mramma “3KCM” T3 05.02.01 1 +
- 02.04.01 1 +
CTaJI0 BO3MOKHBIM JIMIIb 11OCJIE NMPOBENCHUS PG-3
15 maccaxei Ha nepeBuBaeMoi Kynsrype 110. BKeM? 08.06.89 1 _
[Ipu 3TOM THTp reMarrTIOTUHAIUU COCTABHII
3,5 reMarmIIOTHHAPYIONINX SIUHHUIL IIPH HYyJIe- Bupyc ”Orez%}, (S 08.02.92 10 +
BOM 3HA4YCHUU THUTpa MHPEKIMOHHOH aKTHB- [uapen
l1arrnea " "
HOCTH Npu 10-KpaTHOM pa3BeleHUU BHpYcCa. virus HACE 25 | 06.02.92 10 +
Onpenenenne TUTPa NHPEKITMOHHOM aKTHB-

HOCTH BHpYyca naparpurmmna mramma “M-87” ot
05.02.01 n 01 02.04.01 mpu 10-kpaTHOM pa3Be-
JEHUH TaK)Ke M0Ka3aJI0 HyJeBble 3HAYECHNUS.
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le/lMe‘laHl/lﬂ: + - I/IH(i)CKIII/IOHHaﬂ AKTUBHOCTb BUPYCOB BBIABJICHA;
- - HH(I)CKLII/IOHHB.SI AKTUBHOCTB HC BbIABJICHA.

Notes: “+” :
activity is not found .

@ 9

infectious activity of viruses is found ; : infectious
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Puc. 1. lutonatuueckoe neiictsue Bupyca UPT-UIIB

i’ ot 20.04.00 Ha KynBTypy NEpPEBU-

mTaMM “MongaBcKuit
BaeMbIX KiteTok [10. 48 4 mocne 3apaxenus. X200.

Fig. 1. Cytopathic influence of virus of IRT-IPV ”’Moldo-
vian” strain of 20.04.00 on the culture of recultured cell of
SK, 48 hrs after infection. X200.

R~ (VIR v A

Puc.2. uronaruueckoe ae

“MonnaBckuii” ot 12.03.93 Ha KyneTypy IepeBHBacMbIX
kietok [10. 72 a mocne 3apaxenus. X200.

Fig.2. Cytopathic influence of virus of IRT-IPV ”Moldovian”

strain of 12.03.93 on the culture of recultured cell of SK, 72
hrs after infection. x200.

Nudpexumonnas akTUBHOCTh BHpYycCa AUapeu
srajgonHoro mramma “Oregon C-24V” cHU3WIACH Ha
3 1g. Heckosibko MeHbIIIEE CHIYKEHUE HHPEKIIMOHHON
aktuBHOCTH (1,5 — 2,0 1g) Habaroganocek y 3nu300TH-
yeckoro mramma “YHIAIEB-25”. Takum o6pasom,
BCE UCCJICOBAHHBIE IITAMMBI BUPYCOB, KOTOPbIE HE
noTepsuin MHQEKIMOHHYI0 aKTUBHOCTh B IIpoIecce
XpaHEeHMs, CHU3HIIU €€ IOKa3aTeld 10 CPaBHEHHIO C
WCXOIHBIMU 3HAYCHUSAMU. AHTUTCHHAs crienupud-
HOCTb BHPYCOB C BBISIBJICHHBIMH MH()EKINOHHBIMHU
CBOWMCTBaMM COXPaHUJIACh IOJHOCTBIO.

[Ipu n3y4eHn IMMYHOTE€HHBIX CBOWCTB BUPYCOB,
KOHCEPBHPOBAHHBIX B JAaHHBIX YCIOBHUAX, OBLIO
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activity of “TK VIEV” strain, which was under storage
from 10 to 17 years at —18°C , was completely lost.

The infectious properties of IRT-IPV viruses of
“Orenburg” epizootic strain, which was kept under
these conditions for 17 years were inactivated as well.
The reduction of infectious activity of “Moldovskiy”
strain of 12.03.93 and 0f 20.04.00 was observed by 2
orders in comparison with the initial one. The titer of
infectious activity of “Monorin” vaccine strain after
freeze-thawing was reduced by 3 orders in comparison
with the initial one. The character of the cytopathic
influence of viruses on cell cultures of SK and CCV
has not changed (Fig.1-4).

The reduction of infectious properties of paragripe
viruses of “ZKSM?” strain became possible only after
15 passages in recultured SK culture. In this case the
titer of haemagglutination made 3.5 haemagglutinating
units at zero value of the titer of infectious activity at
10-fold virus dilution.

The determination of the titer of haemagglutinating
activity of paragripe viruses of “M-87” strain of
05.02.01 and 0of 02.04.01 at 10-fold virus dilution has
also shown the zero value.

The infectious activity of diarrhea virus of “Oregon
C-24V” standard strain was reduced down to 3 Ig. A
little bit lower reduction of infectious activity (1,5-2,0
1g) was observed for “UNDIEV-25” epizootic strain.
Thus, all the investigated virus strains, which have not
lost the infectious activity in the storage process, reduce
the indices in comparison with the initial value. The
antigenic peculiarity of viruses with the exposed
infectious peculiarities has remained as a complete.

During the studying of imunogenic properties of
viruses which were preserved under these conditions
we have noticed the diminution of the titer of special

Puc.3. Quronarnaeckoe aeiicteue Bupyca UPT-WUITB mramm
“Monopur” oT 29.06.94 Ha KyIBETypy EpEeBUBAEMBIX KJIETOK
[1O. 48 g mocne 3apaxenus. x200.

Fig.3. Cytopathic influence of virus of IRT- IPV “Monorin”

strain of 29.06.94 on the culture of recultured cell of SK,
48 hrs after infection X200.
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Puc.4. Huronarngeckoe aeiicteue Bupyca MPT-UIIB mramm
“MonopuH” 0T 29.06.94 Ha KynBETYypy EpEeBUBAEMBIX KJIETOK
[1O. 72 g nocne 3apaxenuns. X200.

Fig.4. Cytopathic influence of virus of IRT-IPV “Monorin”
strain of 29.06.94 on the culture of recultured cell of SK,
72 hrs after infection. X200.

OTMEYEHO CHIDKEHHE TUTPA CIISIU(PUISCKUX TIPOTUBO-
BHUPYCHBIX aHTUTEI B CHIBOPOTKAX UIMMYHU3UPOBAHHBIX
KHUBOTHBIX. TUTp crienn()UUECKUX IPOTHBOBUPYCHBIX
AQHTHTEIN Y )KUBOTHBIX, UMMYHH3UPOBAHHBIX BUPYCOM,
KOHCEPBUPOBAHHBIM B YCJIOBHUSX YMEPEHHO HU3KHUX
TeMrneparyp, coctaBuia 1:32, a UMMYHHU3UPOBaHHBIX
HaTUBHBIM BUpycoM — 1:128.

BbiBOADI

Takum o00pa3om, 3aMOpakMBaHUE M XPaHEHHE
HCCIIEIOBAaHHBIX IITAMMOB BUPYCOB B YCIOBHSX
YMEPEHHO HU3KHUX TeMIIepaTyp BEAYyT WM K MOJTHOH
rorepe X HHPEKITHOHHOW U UMMYHOT€HHOM aKTUBHOC-
TH WIA K CHIDKEHHUIO 3HAUYEHHUH 3THX MOKa3aTesel.
[TosToMy HeoOxonuma pa3paboTKa ONTHMAaJbHBIX
PEKHMOB KOHCEPBUPOBAHUS MpH Oojiee HU3KUX
TeMmieparypax, 4yeM -18°C, 03BOJISIFOIINX COXPAaHUTh
HCXOAHBIE OMOJIOTHYECKUE CBOICTBA BUPYCHBIX
CYCHEH3HMA, UCTIOJIb3YEMbIX B OMOTEXHOJIOT U IPOH3-
BOZICTBA OMOJIOTHYECKHX MIPETapaToB,
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Puc. 5. HezapakeHHast iepeBrBaeMasi KJIIETOYHAsI KyJIbTypa
I1O. x200.

Fig. 5. Non-infected recultured SK cell culture. X200.

antivirus antibodies in the serum of immunized animals.
The titer of the special animal antivirus antibodies
which were immunized by virus preserved under
conditions of moderately low temperatures made 1:32,
and those immunized by native virus made 1:128.

Conclusions

Thus, freezing and storage of the studied strains of
viruses under moderately low temperatures leads to a
complete loss of their infectious and immunogenic
activity or to the reduction of the values of these indices.
Therefore the working-out of optimum preservation
regimens at the temperatures under -18°C is needed.
This will help to keep the biological properties of virus
suspensions, used in biotechnology of biological
preparations’ production.
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