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an outbreak of HPAI in poultry was reported in the Primor-
sky Kray, when H5N1 virus was isolated. The strain differed
from the one isolated in 2005 and was first assigned to
Clade 2.3.2 and then due to updated classification to Clade
2.3.2.1.In September 2014 the virus from this genetic clade
was isolated from poultry in the Altai Krai. Tests for pro-
tective activity of the «conventional», Novosibirsk strain-
based vaccine that had been used since 2006 demon-
strated, following the challenge of the vaccinated poultry
with new epizootic strain «Primorsky», that the protection
of poultry from clinical signs and death was maximum
70%. The serological tests also confirmed variability of the
virus of the two genetic lineages within one strain. It is
necessary to note that the monitoring tests carried out in
some RF subjects demonstrated low immunity level to H5
Al virus in backyard poultry, thus, suggesting insufficient
scope of vaccination leading to non-effective Al preventive
measures. In addition to it, there may be certain difficul-
ties when drafting vaccination strategy for future, since it
is impossible to predict which AIV might be introduced to
the RF territory. The risk of AIV introduction from adjacent
countries is still there, primarily from South East Asia and
the Far East, where HPAI viruses H5N1, H5N2, H5N8 and
LPAI virus H7N9, H10ON8, HON2 circulate. Asymptomatic Al
in wild migratory birds simply conceals the virus carrier
state and hampers early detection of potential threats.

Y. Sakoda (Hokkaido University, Sapporo, Japan) thinks
that vaccination against Al cannot be a useful alternative
to drastic measures, in addition to it, it poses great risk as-
sociated with the virus reassortment and can be a reason
for the following unpredictable epizooties caused by new
mutated strains. The author points to the fact that vacci-
nation against HPAI can be a precondition for selection of
new antigenic variants of the virus [8].

Taking into account current epizootic situation in the
world, it is reasonable to put amendments into the control
strategy. It will be acceptable to cancel preventive vaccina-
tion against H5 AlV in the Russian Federation, if reserves of
efficient vaccine are maintained in order to ensure ring vac-
cination around the affected areas in case of an outbreak.

High-level biosafety is definitely the most effective way
to prevent Al virus from penetrating into closed-type poul-
try farms. Monitoring measures taken in the RF facilitate
timely detection of Al introduction and outbreaks [2]. Back-
yards and small commercial farms with free-range poultry
are still most vulnerable. In order to early detect the threats
and timely respond to them, it is appropriate to ensure
monitoring in populations of wild and synanthropic birds
for specific antibodies and for infectious agents and to iso-
late new AlV variants. Research into the new virus variants
will help to rapidly develop a set of preventive measures to
control the new risks. Taking into account that the two lat-
est outbreaks of HPAIH5N1 (2008, 2014) reported in poultry
in Russia were caused by the virus introduced to the back-
yards with hunting trophies, it is required to pay special
attention to public awareness campaign for Al prophylaxis.

The following major priority directions can be, thus,
determined to control Al:

1. Epizootic monitoring with the risk assessment for
potential Al virus introduction to the RF territory.

2. Reserves of efficient vaccines against Al shall be
maintained in order to rapidly block major routes of infec-
tion transmission.

3. Development of inactivated vaccines against cur-
rently circulating epizootic AlV strains and monitoring
their efficiency.
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4. Study Al virus circulation in natural biotopes of wild
waterfowls and birds of anthropogenic areas using active
monitoring tools.

5. Control of possible import/export risks in compli-
ance with the recommendations of the World Organiza-
tion for Animal Health (OIE) and common veterinary and
sanitary requirements of the Customs Union.

6. Serological and virological monitoring of backyard
poultry and poultry on the open-type commercial farms
in order to establish if they may have any contact with the
field Al virus.

7. Control of ensuring high level of biosafety at com-
mercial closed-type poultry farms.

8. Public awareness campaigns for Al prevention.

9. Development of economic loss compensation pro-
grams for poultry owners implemented during outbreak
eradication (social and economic aspect of Al control).

CONCLUSION

Epizootological monitoring is a key element in the
overall Al control strategy. Future monitoring tests shall
be planned in accordance with the epizootic situation in
Russia and in the world (historical and geographical plan-
ning), density of the agricultural poultry population in the
country and migration routes.

The strong need to strengthen epidemic and epizootic
surveillance and to improve control tools and methods is
explained by the rapid evolution of type A Al virus, rapid
changes of its pathogenic properties, wide spread in the
wild and its ability to overcome interspecies barriers, wide
range of susceptible animals; the virus pandemic potential
and unpredictable consequences of its penetration into
the commercial farms.
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PE3IOME

/3yyeHa BO3MOXHOCTb NpuMeHeHUA nuTatenbHoi cpefsl ynb6ekko DMEM/F12 Ham ana kynbu-
BUpOBaHMA BUpyca 6one3Hn Mapeka B kynbType knetok dubpobnactos 3mbpuoHoB kyp. Onpegenu-
/W, 4TO NPV ONTUMANbHO NOA06PaHHBIX NapameTpax KyNbTUBMPOBAHUA BUPYCa B MOHOCIIOE KNETOK
UCNoNb30BaHMe JAHHON Cpefibl N03BONAET NOMYUUTb BUPYCHDIA MaTepUan ¢ BbICOKOI MHGEKLMOH-
HOIA aKTUBHOCTbIO areHTa.

KnioueBble cnoBa: Bupyc 6one3qn Mapeka, kynbTypa knetok Gprbpo6nactos 3MOpuoHoB kyp,
nuTatenbHad cpea lynb6ekko DMEM/F12 Ham, uhdeKumoHHan akTMBHOCTb.
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SUMMARY

The opportunity of using Dulbecco’s Modified Eagle’s Medium DMEM/F12 Ham for Marek's disease
cultivation in chicken embryo fibroblasts was studied. It was determined that if appropriate virus
cultivation parameters are chosen the abovementioned medium enables to prepare virus material
with high agent infectivity.

Key words: Marek’s disease virus, chicken embryo fibroblasts,
Dulbecco’s Modified Eagle’s Medium DMEM/F12 Ham, infectivity.
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BBEJEHUE

B kauecTBe 61onOrnYeckomn cuctTembl 4na KynbTUBUPO-
BaHMA BUpyca 6onesHn Mapeka (BEM) B npoussogcTee
NCMONb3YIOT MEPBUYHO TPUNCUHU3NPOBAHHYIO KyNbTypy
Knetok ¢pubpob6nactoB smb6puoHoB SPF-kyp (DIK) [4, 5].
BEM o6nafaet BbICOKOW CTEMEHbIO aCCOLMALN C KNETKOM.
Mo3TomMy OCHOBHas 3afjaya 3aK/YaeTca B NoayyYeHun
Hanbonblero KoNMyecTBa XM3HeCrnocobHbIX BUPYCCo-
JepaLlmx KneTok. [inA }n3Hecrnoco6HOCTN KNeToK in vitro
Heob6XOAUMO YUnTbIBaTb PAJ GUINKO-XMMUYECKNX N MeTa-
6onnyeckux GpakTopoBs. M3BecTHO, UTO Ha Npouecchl pop-
MUPOBaHUA MOHOCJIOA KYJbTYpbl KNIETOK CyLIeCTBEHHOE
BIMAHNE OKa3blBAlOT COCTaB M KayecTBO MCMOJNIb3yeMON
nuTaTesIbHOW Cpefbl, B KOTOPOI cofep aTtcs Bce Heobxo-
OVIMble ANA 3TOro KOMMOHEHTbI (MaKpo-, MMKPO3JIEMEHTbI,
AMWHOKWMCOTbI, BUTaMMWHbI, FI0KO3a). Kpome Toro, nprime-
HeHe pasnnYHbIX MOAAEPKMBAIOLMX NUTATENbHBIX Cpeq
nocne MHOGULMPOBAHUA MOHOCOA OKa3blBAeT BUSAHME
Ha pe3ynbTaTbl HAKOMNEHMA BUPYCa B KNeTKax, YTo oby-
C/IOBNMBaeT BapbrpoOBaHue nokasarteneil UHGEKLMOHHOM
AKTUBHOCTM NOJTyYaeMbIX BUPYCCOAepKaLLMX NpenapaTos
[1,3].

TexHONOrNA NPOMBILLNEHHOTO KYNbTUBMPOBAHNA Kyb-
Typbl kKnetok O3K B OIBY «BHUN3X» n nponssoactso
BUpYyccopepallen cycneHsmn BBM ocyuwectenaertca
C UCMONb30BaHNEM NUTaTENbHON Cpefbl, COCTOALLEN 13
paBHbIX YacTen cpegbl 199, irna n rngponnsaTa nak-
TanbbyMunHa Ha coneBom pacTBope XeHkca ([TTAX) ¢ po-
6aBrieHreM CbIBOPOTKY KPOBU KPYMHOIO pOraToro CKoTa.
M3BecTHO, UTO Npu KYNbTUBMPOBAHUN KIIETOK Pa3fINYHbIX
TUMOB, B TOM UnCie HeTPaHCHOPMMPOBAHHDBIX KIETOK U M-
6praoB, WMPOKO NpuMeHsatoT cpedy Mrna B mogudurkauum
lynb6ekko (DMEM) c cogepxaHuem F12 Ham v fBONHbBIM
cofiepXaHnem aMmMHOKUCIIOT.

Llenb HacToswen paboTbl 3aKnoyanacb B UCCIeno-
BaHMMN BO3MOXHOCTV NPUMEHEHUA NUTaTeNIbHON cpeapbl
Jynb6ekko DMEM/F12 Ham gna kynbtusupoBaHua BBM
B KynbType Knetok O3K.

MATEPWANTbI N METO[ b

Bupyc. BakunHHbI NPOU3BOACTBEHHbIN WTaMm «3004
N2109-AEM» BBM.

Kynemypa knemok. [Ina KynbTMBUPOBaHUA BUpyca
N onpepeneHnsa ero MHGEKUMOHHON aKTUBHOCTU UC-
Nonb3oBann MNEPBUYHO TPUMCUHU3NPOBAHHYIO Kyib-
Typy Knetok ®3K, KoTopyto nonyyanu n3 11-CyTOUHbIX
3mb6puoHoB SPF-kyp ¢upmbl Valo Biomedia (fepmanus).
KynbTuBrpoBaHue Kynbtypbl kneTtok ®3K ocywectsnanm
Ha BHYTPEHHel NOBEPXHOCTU CTEKNAHHbIX POIEPHbIX
cocynoB eMKOCTbIo 3 am® npu Temnepatype 38,5+1,0 °C
B TeueHne 24-48 u. [loceBHasA KOHLUEHTpaLuMA cocTaBnAna
1,34£0,08 MfiH KN1./cM?, 06beM 3aceBaeMoii CycrneH3nmn —
300 cm®.

[na onpepeneHna NHGEKLMOHHOW aKTMBHOCTY BpYyCa
Ky/NbTYpYy KNeTOK BblpallnBany B KynbTypasibHbIX MiacTu-
KoBbIxX dnakoHax prpmbl Corning (25 cm?) npu Temnepaty-
pe 38,5+1,0 °C. CpeHAA NOCEBHAA KOHLEHTPaLMA KNeToK
6bina 0,8+0,03 MNH Kn./cv3.

Pacmeopesl u peakmusbl. B paboTe ncnonb3oBanu: nuta-
TeJIbHYI0 Cpefy, COCTOALLYIO U3 PaBHbIX YacTen cpeapbl 199,
Wrna n [TTAX (KOHTPOSIb), 1 KOMMEPYECKYI0 NUTaTeNbHYo
cpepy ¢unpmbl Sigma Alynbb6ekko DMEM/F12 Ham. [na
pocCTa KNeToK NPUMEeHANM NuTaTeNbHylo cpepy C fobas-
neHvem 10% CbIBOPOTKM KPOBUW KPYMHOMO POraToro CKoTa,
a AnA noAfepKaHuA KynbTypbl KNETOK NPOLIEHT CbIBOPOT-
KU cHmkanu go 2-5%. BennumHa pH pocTosbix 1 noaaep-
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>KMBalOLWMX cpef cocTaBnana 6,9-7,2. ina gesarperayumn
UHMumnposaHHoro moHocnoa O3K npumeHanm 0,25%
pacTBopa TpuncuHa.

KynemusuposaHue supyca. B BbipalleHHylo B ponnep-
HbIX cocypax KynbTypy knetok ®3K ogHOBpeMeHHO ¢ 3a-
MEHOW POCTOBOV Cpefbl Ha MOAAEPXKMBAIOLLYI0 BHOCUIN
BBM B go3e 10* ®OE/cm? Ha cocypn. BBM kynbTuBupoBanu
npu Temnepatype 38,5+1,0 °C B TeueHne 72-96 4. Kon-
TPONb 3a COCTOAHNEM UHOULIMPOBAHHOIO MOHOCIOA Kile-
TOK NPOBOAMIIN C MOMOLLbIO eXKeAHEBHOW MUKPOCKOMUN.
Mpu pacnpoctpaneHuun LUMNA supyca Ha 75% nnowaan
MOHOCN0A KyNbTypy KNeTOK nofgseprany gesarperaumm
pacTBOpOM TpuUMcMHa U ueHTpudyruposanu. Bupycco-
JeprKalme KneTKu pecycrneHimpoBany B nutatesibHOM
cpepe c pobaBneHnem 10% CbIBOPOTKM KPOBU KPYMHOro
poraToro ckoTa B pacyeTe 10 cm® Ha cocya. B nonyyeHHbIx
obpasuax onpefenanm KOHLEHTPaUMIO KNeTok 1 MHbeK-
LIMOHHYI0 aKTVMBHOCTb BMpYCa.

OnpedeneHue KOHUeHMpayuu Kiaemok. Knetku nogcum-
TbiBasnv B Kamepe lopseBa. Yncno knetok B 1 cm® cycneH-
3un onpepenany no dopmyne:

C=A/nx2,5x10°%B,

roe C— uncno KneTtok B 1 cm® cycneHsnu;

A — KONINYeCTBO YUTEHHbIX KIEeTOK;

n — yncno 60nbLINX KBaLpPaTOB, YYacTBYIOLWMUX B NOA-
cuerte;

B — KpaTHOCTb pa3BefeHuna cycneHsunm.

OnpedeneHue uHpeKyUoOHHOU akmusHocmu 8upyca.
NH$eKUMOHHBIN TUTP BUpPYyCa onpeaenann no ynuciy ¢o-
Kycoobpasytowmx egunul (OOE) B MoHocnoe Knetok O3K,
BblpalleHHbIX BO ¢riakoHax. Micnonb3oBanu metog nocne-
[oBaTeNbHbIX Pa3BefleHN BUPYCCofepKaLlelt CyCneH3nu.
[lnAa oueHKM TUTpa BMpYyCa YCTaHaBAMBaNN HaMMeHbluee
pa3BeneHue, npu kotopom ymncino OOE 6bino Makcumanb-
HbIM, 63 cnuAHWA GoKycoB. BennuunHy Tntpa onpegenanu
rno cneaywoulein Gopmyne:

T={l(b,+b,+...+b )/n]x10%}/V,

roe T— tutp Bupyca, OOE/cm3;

b,b, ... b, — konnyectso poKycos BO GprakoHe;

N — KONMYECTBO UCMOJIb3yeMbIX GIakoOHOB;

V — 06bem cycneH3nm BUpyca, BHECEHHDI BO GnakoH,
oV’

a — nokKasaTesib CTENEHUN Pa3BeAeHNsA BUpyccodepxa-
Lero matepuana.

O6pabomka pe3ynbmamos 3KkcnepumeHmos. Micnonb-
30Banu o6LWeEeNnpPUHATbIE METOAbI BbIUNCIIEHUA CPeAHNX
3HaYeHUin 1 CTaHAAPTHBIX OWNGOK (+m) [2]. AnA Bblumcnu-
TeNbHbIX onepawmii ncnonb3osanu nporpammy Microsoft
Excel.

PE3YNbTATbI U OBCYXAEHKE

WcnbiTaHnA Kaxgon 13 nuTaTenbHOM cpes NpOBOANN
He MeHee yeM Ha 9 ponnepax ¢ Kynbtypoin Knetok O3K.
BennmunHa ncxodHoOM NOCEBHOM KOHLUEHTPALUN KNEeTOK
OblNla NOCTOAHHONM U cocTasnana 1,3+0,08 MAH Kn./cv3.
B BapmaHTe N2 1 (KOHTpPOMb) UCNONb30BaNu NUTaTesb-
HYI0 Cpefy, COCTOALLYI0 U3 paBHbIX YacTen cpedbl 199,
Wrna n TNAX, a B BapnaHTe N2 2 — cpepy [ynbbekko
DMEM/F12 Ham. ViccnegoBaHna No CcpaBHEHUIO ABYX
BapuaHTOB KynbTnBMpoBaHuA BBM B KynbType KneTtok
O3K oueHUBanu No BbIXxOAy BUPYCCOAepPKaLLMX KNEeTOK
(C, mnH K./ cm3), a TakKe Mo nokasaTento MHGeKUMOHHOM
aktuBHocTu (T, Ig ®OE/cm?). MonyyeHHble pe3ynbTaTbl
npeactasunam B Tabn. 1.

[JaHHble Tabn. 1 cBMAETENbCTBYIOT O CYLECTBEHHOM
pasHuLe KOHLUEHTPALMKN BUPYCUHPULIMPOBAHHBIX KNETOK
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B cycneH3um (p<0,05), nonyyeHHOW Npu NCNONb30Ba-
Hun cpepbl ynbbekko DMEM/F12 Ham, B cpaBHeHUM co
cpepon, cocToAwen 3 paBHbIX YacTer cpeabl 199, Urna
n MMAX, B 1,2 pa3a. 310 MoxeT 6bITb 00YCNIOBIEHO Ha-
nuuriem 6onbliero Habopa pPocToBbIX GaKTOPOB B NTa-
TenbHol cpepe dynbbekko DMEM/F12 Ham, Bcneactaue
yero nponudepaums KNeTok NPoncxoamnna MHTEHCMBHee
1, BEPOATHO, MIIOTHOCTb MOHOC0A Ha 1 cm? 6Gbina Bbilwe,
yem B BapuaHTe N 1. OgHaKo 1 NUMUTHpPYIOLLMe YCIOBUA
B BapuaHTe N2 2 co cpepoii lynbb6ekko DMEM/F12 Ham
HacTynanu 6bicTpee, YemM B KOHTPOJSIE, BCIEACTBUE YEro
Habnoganu gereHepauuio MHGULMPOBAHHOTO MOHOCOSA
K MOMEHTY OKOHYaHUA KynbTUBMpPOBaHus. [pr cpaBHeHUN
NH}EKUMOHHON aKTUBHOCTU BUPYCa 3HAUYMMbIX Pa3nnynii
MeXay ABYMA BapvaHTaMun KyNbTVBUPOBaHMA He 0bHapy-
XeHo. B BapuaHTe N2 1 (KoHTposb) Ha 1 MAH Kn./cm® npu-
xoaunock B cpegHem ~0,37 Ig ®OE/cm?, a BO BTOpOom —
~0,32 Ilg ®OE/cm3. 3TO 03HauaeT, uTo pacnpocTpaHeHne
BUpYca C NpumeHeHnem cpepabl ynb6ekko DMEM/F12
Ham npowvicxoauno meaneHHee OTHOCUTENIbHO KOHTPONS.
BbiwenepeuncneHHble 06CTOATENbCTBA MOFIN CKa3aTbCA
Ha MoKasaTenAax Nosly4YeHHOro BMpyccofepaliero mate-
puana.

MockonbKy UHGEKLUMOHHBIN TUTP KYNbTUBMPOBAH-
HOrO BMpYCa ABNAETCA Hanbonee BaXXHbIM MoKasaTenem
AnA npouecca Npoun3BOACTBa BakUMH NPOTMB 6onesHu
Mapeka, nccnegoaHua 6o npogoxKeHbl. Ha cnepy-
loLiem 3Tane paboTbl MCXOAHAA NOCEBHAA KOHLEHTpaums
ansa cpefbl Aynb6ekko DMEM/F12 Ham 6bina cHukeHa o
1,01 maH Kkn./cm® (T.e. B 1,2 pa3a). MoceBHy0 KOHUEHTpa-
ymto knetok OIK gns KOHTponA He meHAnw. Mpounssoannm
OLIeHKY M0 TeM Xe MoKasaTtensm, UTo 1 paHee (Tabn. 2).

Mo faHHbIM Tabn. 2 BUAHO, YTO TaKme NoKasaTenu, Kak
ypoxai KneTok 1 MHGEKLMOHHBIN TUTP BUpyCca C Npume-
HeHviem cpeabl llynbbekko DMEM/F12 Ham, 6binu Bbiwwe
aHaNoOrMyHbIX NOKasaTenen KOHTPONA, OfHAKO CTaTUCTU-
YeCKMX OT/IMYMI BbISIBNEHO He 6bino. [lereHepaTBHbIX U3-
MEeHEHMNIN MOHOCNOA Npu KynbTuBMpoBaHuu BBM B Kynb-
Type knetok ®3K ¢ npumeHeHuem cpeppbl [ynbbekko
DMEM/F12 Ham B 3agaHHbIX YCNOBUAX MOCTAHOBKM 3KC-
nepumeHTa He Habnodanu.

BblweckazaHHOe NO3BOMAET CUMTATb, UTO AJA KYNbTU-
BMPOBaHUA MOHOCNOA KynbTyp KneTok 3K c nocnepy-
WM NHGUUNPOBaHMEM U HakonieHnem BBM MoxHO
ycnewHo npumeHATb cpefy fyns6ekko DMEM/F12 Ham.
Mpu onTmMu3lauumn ycnosun KynbtusuposaHua BBM
B KynbType Knetok 3K ¢ ncnonb3oBaHnem faHHOW cpefpbl
BO3MOXHO MOJNyYnTb BUPYCCOAep»Kalluii MaTepman C Bbl-
COKOWN MHPEKLMOHHOIN aKTUBHOCTbBIO areHTa, YTo HEMano-
Ba)KHO Mpy NPon3BOACTBe 3GPeKTUBHbIX BUPYCBAKLNH
npoTve 6one3Hn Mapeka.

3AKNIOYEHUE
YcTaHOBREHO, YTO NuTaTenbHaa cpefa Aynbbekko
DMEM/F12 Ham moxeT 6bITb yCrewHo npumeHeHa Ana
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Tabnuua 1
Pe3ynbTatbl OLeHKY KyNbTUBMUPOBaHMA BUpYca 6one3nu Mapeka
B KynbType Knetok 03K
(n=4)
Ne KoHueHTpauua knetok, HdeKwumoHHan akTUBHOCTb BUpY(a,
BapuaHTa MIH Kn./cv? Ig OOE/cm?
1 16,87+0,44 6,18+0,21
2 19,60+0,49" 6,33£0,20

¥ CYLeCTBEHHOCTb CPeAHEro KOHTPACTa onpeaensnn npoBepKoil BbINOTHUMOCTI HePaBEHCTBA,
umeloLLero Bug t=tp, rae tp — Tabnuuxoe 3Hauenne (tbloeHTa Ana n36paHHOro ypoBHs
3HauUMocT (p) 1 AaHHOTO Yncna cTeneHeli cBobogbl (v=n1+n2-2).

Tabnuua 2
Hakonnenue Bupyca 6onesnn Mapeka B Kynbtrype knetok OK
(n=4)
Ne KoHueHTpaLua knetok, WHeKumoHHan akTUBHOCTb BUpY(a,
BapUaHTa MIH Kn./ow? Ig OOE/cm?
1 17,78+0,37 6,64+0,18
2 18,87+0,39 6,90+0,15

— CYLLeCTBEHHOCTb CPEIHEro KOHTPAcTa onpeAeNnanu NpoBepKoii BbINOMHUMOCTI
HepaBeHCTBa, UMeloLLero BIA t>tp, rae tp — TabniuHoe 3HaueHue (TblofeHTa Ans
136paHHOr0 YPOBHA 3HAUMMOCTY (p) M IAHHOTO UnCa cTeneHeii cBo60abl (v=n1+n2-2).

KynbTuBmpoBaHua BBM B KynbType knetok ®3K B Kaye-
CTBe aNibTEPHATMBHOrO BapuaHTa cpefbl, NCMOJSib3yeMol
B OI'BY «BHUW3X». Mpn onTumanbHO nogobpaHHbIX na-
pameTpax KynbTYBMPOBaHMA BUPYCa B MOHOC/IOE KNeTOoK
®3K ncnonb3oBaHne AaHHOW cpefbl NO3BOJIAET NONYUYUTb
BMpYyccofepKaLlMin MaTepuan C BbICOKON MHGEKLNOHHOW
aKTVBHOCTbIO areHTa.
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