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PE3IOME

lpencTaBneH aHanu3 nUTepaTypbl, NOCBALIEHHO NpobaeMe pacnpocTpaHeHus Bipyca
rpUNNa NTUL C MHKY6aLMOHHbIM ANLIOM, 1 KauecTBEeHHaA OLieHKa pucka BBo3a B Poccuii-
ckyto DesiepaLinio MHKY6aLMOHHOTO AL B YCIOBUAX AIACTBUA BETEPUHAPHO-CAHUTAPHBIX
Mep 1o rpunny npu umnopte. OTMeueHa BePOATHOCTL Nepeaum HU3KONATOreHHbIX BU-
PYCOB rpunna nTuL Yepe3 NHKyOaLMOHHOR AL NTIL CeNlbCKOX03AICTBEHHOTO Ha3Haue-
HIA, COMPAKEHHAA C BEPOATHOCTbIO KOHTAMMHALIMY TUMM areHTaMu NOBEPXHOCTY AiiLia
M Tapbl. Bbicokas BEPOATHOCTb PACpOCTPAHEHNA BUPYCA FpUNMa MTUL C TOBAPHBIM AiLLOM
0TMeueHa y nepenenoB, UHAEEK, ryceii, kyp. [lokasaTenbcTa UCTUHHOI BepTUKaNbHOI
nepezauin BbICOKONATOreHHOro rpunna nTuLy orpaHUYeHHbl, MU STOM NPU3HAETCA, UTo
UHOEKLNA MPOABNAETCA B BULE CUCTEMHOTO MOPaXKeHus opraHoB (6ypca, TUMYC, ceneseH-
Ka, cepLie, NoJKeNy[ouHan Xene3a, NouKi, FoNoBHOI Mo3r, Tpaxes, Nerkue, Haanouey-
HUKM 1 CKeneTHble MbiLuLibl). 0TMeYaeTea, 4To COXPaHHOCTb BUPYCa MOXET ObiTb 6onee
MPOAOIKUTENbHA HA NepbAX, B MACE NTULbI, A TAKXKe YT 6MaronpuaTHbIMI YCIOBUAMMN
JANA COXPaHEHUA XI3HeCN0COOHOCTY BUPYCa BO BHELLHeI cpese ABNAIOTCA NMOBbILUEHHasA
BNAXHOCTb, HeilTpanbHoe 3HaueHue pH 1 Hu3KaA Temnepatypa. Mepbl no orpaHuyenmo
nepemeLLeHus UHKy6aLOHHOro Aillja paccMaTpuBalTCA Kak Hanbonee afieKBaTHble
[NA NPe0TBPALLIEHNA pacnpoCcTpaHeHus 3aboneBaHua Mexay xo3aiicteamu. NMoguep-
KWUBQETCA, UTO OTCYTCTBUE PUCKOB BOSHUKHOBEHUA Ha CBOEH TEPPUTOPUN FpUnna Ty
B OPHUTOdAYHE HE MOXKET rapaHTUPOBATL HIM OAHA U3 CTpaH. Mepbl no rpunny nTuw, pe-
KOMeHZ0BaHHble BceMupHoii opraHu3avyeil 3paBooxpaHeHIs XUBOTHBIX, NPy UMMOpTe
WNHKY6ALMOHHOrO AL} NPU3HAHbI AZleKBATHBIMM AA NPeLOTBPALLEHINA MeXAYHAPOLHO-
r0 pacnpocTpaHeHns 6one3HM BHe 3aBUCUMOCTY OT MATOTEHHOCTH BUPYCA.

KnitoueBble CfloBa: 3n1300T0N0YSA, aHaNN3 pUCKa MU MMMOPTE, FPUAR NTHUL.

BBEAEHUE

ToBap0o060POT MHKYHALMOHHOTO siliLla B MUPE ABNIAET-
€S OIHVM 13 Hanbonee 3HaUMMbIX AJ1A OTPACV NTULLEBOS-
cTBa GAaKTOPOB ANIA NOAAEPKAHUSA CTaf U TEMIMOB NPOU3-
BoAcCTBa. 1o oueHKe VIHCTUTYTa KOHbBIOHKTYPbI arpapHoOro
pbiHKa (MKAP), o6bembl MMnopTa NMHKY6aLMOHHOro Anla
€ 2010 no 2015 r. yBennunnucb 6onee yem B Ba pasa:
¢ 300-330 mnH go 700 maH B rof. BHyTpeHHee npous-
BOACTBO TOXe AMHAMUYHO Pa3BMBaoCh, €XXerogHo npu-
6aBnaa no 200-300 mAH, 1 K 2015 1. JOCTUTIO KONNYeCTBa
OKOJI0 2,9 MJIPA, XOTA 3KCMepTbl NPU3HAIOT, YTO TOUHOW
CTaTUCTMKM NO 3TOMY ceKTopy He BefeTcA [1]. OgHako, no-
MUMO OYeBUAHbIX BbIrof, 060pOT NHKY6aLMOHHOrO ALa
CONpsAXKeH C pYCKaMmM TPaHCrPaHNYHOroO pacnpocTpaHe-
HMA UHOEKLMOHHbBIX 60ne3Hel NTWL, B TOM YiC/e rpunna
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NTUL, HblOKacCKol 6onesHun, 6onesHn lambopo, 6onesHn
Mapeka, pHOoTpaxeunta UHAeekK, MHPEKLMOHHOTo 6POHXM-
Ta Kyp, MHGEKLMOHHOro NapuHroTpaxemTa NTuL, renatmTa
yTOK, Tda, Nynnoposa, nactepensesa, MMKOMIa3MoO30B
1 ncutTakosa [10].

Momnmo pacnpocTpaHeHus BMpYyca rpunna nTuy B au-
Ko aBrdayHe [24], nocnegHve HECKONbKO NEeT 3HaUNTe Tb-
Hoe BANAHME Ha OrpaHYeHe MeXAYHapO4HOV TOProBIv
npoayKumen NTMLeBoACTBa OKa3blBaeT pacnpocTpaHeHne
BMpYCa cpeamn JoMallHux ntuy [22, 28].

C yyeToM BbICOKOW 3HaUMMOCTM 060poTa NHKy6aum-
OHHoOTrO AnYa ana Poccuinckon Oepgepauunn, B Tom uncne
BBO3a 13-3a pybexa, 1 Hanps>KeHHOCTV MUPOBO 3M300-
TUYeCKON CMTyauuu Mo rpunny ntuy LenecoobpasHo
paccMoTpeTb BONPOC O pPUCKe PacnpoCcTpaHeHs BUpYyca
rpunna yepes MHKybaLMoHHOe ANLO.

MATEPWUANDBI U METO[ bl

B paboTe ucnonbsoBanu opuumnanbHble AaHHble Bce-
MWPHOW OpraHm3auum 34paBOOXPaHEHNA XUBOTHbIX
(M3B) 06 3nM300TUYECKOWN CMTyaL MK MO FrpuUnny NTuy,
Ha TeppuTopun cTpaH mupa [30].

AHanu3 [OKYMeHTOB, Hay4HbIX My6nukauuii n onyonm-
KOBaHHbIX pe3yfibTaToB OLeHKW pr1CKa NpOoBOAWAN TPaau-
LMOHHbBIM METOAOM aHasnn3a JOKYMEHTOB C S1eMeHTaMm
KOHTEHT-aHanm3a B BMAEe COBOKYMHOCTM NOrMYeCcKmx no-
CTPOEHWI, HamnpaBNeHHbIX Ha PaCKPbITE OCHOBHOIO CO-
AepkaHna. OLeHKY CONpsyKeHHOro pycKa no rpunmy NTuL
npu Toprossie NHKYOaLMOHHbBIM ANLOM OCYLLeCTBNANN
C MCNONb30BaHMEM MeTofa KauyeCTBEHHOW OLEHKU pu-
cKa [14] ¢ mogudpukaumsamm no N. Murray [20], npvHumas
BO BHUMaHVe TOBapHO 060CHOBAHHbIV MOAXO[, PEKOMEH-
ayembii M3b [13].

PE3YJNIbTATbI U OBCYXAEHUE

NoeHmudgpukayus onacHocmu. MamoezeH. Mo faHHbIM
M3B, rpunn nTuy onpeaenaeTca Kak MHGeKUMA AOMALLIHNX
NTUL, Bbi3blBaeMasn BUPYCOM rpunna tina A.

C yyeToM NaToreHHOCTV BUpYca 3aboneBaHune pas3gens-
tOT Ha AiBa TMUMa: BbICOKOMATOrEHHbIN Y HU3KOMATOreHHbIN
rpvnn oty (BIM v HIM) [27].

Asnatckaa nuHua BIT nogtnuna H5N1 moxeT nHdmum-
poBaTb MHOrMe BUAbl JOMALLHUX U AUKUX NTUL U Aaxe
mekonuTarowmx. PeaccoptaHTbl faHHOTO NOATMNA, KOTO-
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pble cofepKaT cermeHTbl reHoB Brpycos H5N 1 (Hanpumep,
supycbl H5N2, H5N5 1 H5N8), BbiABAANu cpeam AOMaLLHNX
nTUL 1 Yy MaekonuTatowmx [7].

Bupyc rpunna ntuuy nogtuna HON2 (HIM) nonyuwmn
WIMpPOKOe pacnpocTpaHeHne cpean AOMALIHUX NTUL
B cTpaHax bnvkHero BocToka v A3un 1 6bin BbISIBNIEH Y fio-
nei [15]. Takke AaHHbIA NOATMN BMpPYCca OGHapyKmBanu
y cBUHel 1 cobak [31].

Bupycbl BT H5N1 nmetoT KOpOTKMIN neprof coxpa-
HeHMA B OKpYy»KaloLleln cpefie No CPaBHEHMIO C HMU3KOoMa-
TOreHHbIMK BUpycamu nogtuna H5 [25]. Bupycbl HITI, BbI-
Jensemble OT AMKMX BOLOMIABaOWMX NTHL, OCTAIOTCA WH-
deKkymoHHbIMY Npu Temnepatype 17 °C B TeueHue 207 cyT,
anpwu 28 °C - 102 cyT. Ha coxpaHeHue Bupyca B BOAe BNu-
AeT pag yCcnoBuin: Temnepatypa, pH 1 coneHocTb. Bupychbl
Havnbonee cTabunbHbl Npu pH 7,4-8,2, H13KOW Temnepa-
Type (8-17 °C) n HMU3KoM coneHocTn Bogbl (0-20 000 ppm)
[6, 21].

MoneBble HabnoaeHNA HEKOTOPBIX UCCnefoBaTenen
No3BONAIOT NpeanonaraTb, 4To Bupycbl HITI MoryT BbiKK-
BaTb B pekanmax B TeyeHne 105 cyT B HeyKa3aHHbIX YcC-
NOBUSX, @ B KOHTPONUPYEMbIX 1ab0PaTOPHbIX YCIIOBUAX
BUPYCbl rpUMNa NTyL, 0CTaBaNINCh XN3HECNOCOOHbIMM OT 1
o 7 cyt npu Temnepatype 15-35 °C. Mpwn 6onee HU3KUX
Temnepatypax (4 °C) BbPKMBAEMOCTb BMpYyca B deKanuax
BapburpoBana ot meHee 4 1o 30-40 cyT B pa3HbIX 3KCnepu-
MeHTax. [py 3awwmuTe OT COTHEYHOTO CBeTa CTONKOCTb BU-
pyca Ha pa3HbIXx MOBEPXHOCTAX UM B MOYBE BapbupoBana
oT 2 cyT o bornee YeM 2 Hepi (1, BO3MOXKHO, HECKOJbKMX Me-
cAueB) npu Temnepatypax oT 4 o 15-30 °C. CoxpaHHOCTb
BUPYCa MOXeT 6bITb 601ee NPOACIKUTENIbHON Ha NepPbAX.
B mAce ntuubl (pH 7) BUpYC BbIXKMBaeT B TeueHne 6 mec
npw 4 °C. OT6op Npob B oKpy*atoLen cpeae B Kambopxe
MoKasaJi, YTo BUPYCbl rpurna He MOryT AOJTO COXPaHATb-
CA B YCIOBUAX TpOnmyeckoro knmmata: xota PHK Bupycos
BIM a3unatckmx nuHmin HSN1 o6Hapy»k1Banm BoO MHOTMX 06-
pasuax (Hanprmep, B NoYBeE, CONOME), BblieNneHne BUpyca
6bIJ10 yCMeLHbIM TOJTIbKO U3 OJHOIO CToAYero Bogoema [71.

Poccuiickumn nccnegoBatensaMy Takke oTMeyanoch,
4TO GMAroNpPUATHLIMY YCIIOBUAMMN /151 COXPAHEHNA XKN3-
HecnocobHOCTN BUPYCa BO BHELWHeN cpeae ABAATCA
NOBbILIEHHAA BNaXHOCTb, HENTPanbHaA cpefa 1 HU3Kaa
TemnepaTtypa [3].

Mo cocToAHMIo Ha AHBapb — man 2017 1. B Mmpe 3ape-
rMCTPUPOBaHbI CleaytoLe NOATUMbI BbICOKONMATOreHHOro
rpunna ntmiy Tmna A: H5, H5N1, H5N2, H5N5, H5N6, H5N9,
H7N1, H7N3, H7N9, a supyc H5N8 npeBanvpoBsan no unc-
ny Bcnblwek B Mupe. Benbiwkn BITT cpean gomaliHmnx
N AVKUX NTUL, PErnCcTPUpOBanin B CNeayoLmxX CTpaHax:
AscTpua, Anxunp, banrnagew, benbrua, bonrapua, boc-
HuA 1 fepuerosuHa, BennkobputaHus, BeHrpus, BoeTHam,
lepmaHusa, ToHKoHTr, Mpeuns, JaHua, Ernnet (3HAeMnYeH
€ 2008 r.), N3paunb, NHpuna, Npan, Npnangna, Ncnanua,
Wtanua, KasaxctaH, Kamboprka, KamepyH, Kutai, Kot-
a'Meyap, Kysent, Jlnsus, Jintea, MakegoHua, Manansus,
Mekcuka, Mbanma, Henan, Hurep, Hurepus, Hupepnangbi,
Monbuwa, Moptyranusa, Poccus, PymbiHua, Cepbus, Cnoa-
kuA, CnoeeHua, CoefrHeHHble LLTaTbl AMepurKkn, TaliBaHb,
TyHuc, YraHpa, Ykpaura, Duunangus, ®paHuua, Xopsatua,
Yexus, Lsenuapus, Lseuns, lOxHaa Kopesa, AnoHuna [29].

He6narononyuue no HIM B 2017 1. (c AHBaps No mai)
odurymanbHo peructpuposanocb B lepmaHum (H5NT,
H5N2, H5N3), Kamb6oaxe (H7N3), llusun (H7), Hupep-
nangax (H7N9), CoegnHeHHbix WraTtax Amepukn (H5SN2 -
ankune ntuubl, H7N9), TaneaHe (H5N2), ®paHumn (H5NT,
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H5N2, H5N3, H5N9), Yunun (H7N6), IOxHo-AdprKkaHcKom
Pecny6nuke (H5N2, H7N9) [29].

BepoamHocme pucka nepedayu 8upyca c mogapom. Ains
pacnpocTpaHeHna NHPEKLMOHHbIX 60s1e3HeN NTUL, C NH-
Ky6aLMIOHHbIM ANLOM 3TUONOTUYECKUIA areHT JOKeH
6bITb CMOCO6EH 3apaxaTb LieNieBble BUAbI AOMALLIHEN NTu-
bl ¥ NGO PacnpOCTPAHATLCA B PENPOAYKTVIBHOM TPAKTe
N COXPAHATBbCA Ha MOBEPXHOCTM AlLa, MO0 NPOHUKaTb
yepes ANYHYI0 CKOPAYMY 1 3apakaTb COAEPKMMOe 0 UK
rocse Toro, Kak Ao Obifo CHeceHo.

NHbeKuyma fomaluHel NTuLbl, Bbi3biBaeMas BUpycamu
HIT1, MOXeT MPUBOAUTDL K CHUXEHWIO AVLIEHOCKOCTH, XOTA
yalle perncTpupyroT CMMMITOMbI MOPAXKEHMA pecnupaTop-
Horo TpakTa. bonesHb NposBnsAeTca aTakcmen 1 nHorga
Avnapeen, NTMua yrHeTeHa, onepeHne B3bepolueHo. MNak-
KpeaTnyecknii HeKpo3 onncaH y NHAKoB [8].

CTOWT NpU3HaTh, YTO COObLLEHNI 06 NHOMLMPOBAHMM
nTnYbKX AnL, Bupycamm HITI He 6bin0, XOTA B OTAENbHbIX
paboTax coobLIanoch o CasibMUHIKTE, CONMPOBOXAKOLLIEM-
CA NErknm Unn YyMepeHHbIM CHUKEHVEM ANLEHOCKOCTU
npv nidunumposaHum supycom H7N2 [9].

HecmoTps Ha To uTo B oTHOLWeHWK BITl npusHaeTtca, uto
NHPeKLMA NPOABNAETCA B BULE CUCTEMHONO NOPaXXeHnA
opraHoB (6ypca, TUMYC, ceneseHKa, cepaue, noaxeny-
[lOYHasn Kese3a, NMoukKK, rofIOBHON MO3T, Tpaxes, Nerkue,
HaMOUYEeUYHVKN U CKeNEeTHble MbILLbl), AOKa3aTeNbCTBa
WCTUHHOW BePTMKaNbHON Nepefayn BblICOKONATOreHHOro
rpuvnna Nty orpaHmnyeHHbl [16, 25]. Bupyc BITTH5N2 6bin
BbI€NIEH U3 XKeNTKa 1 6enika AnL, MoslyYeHHbIX OT ecTe-
CTBEHHO 3apaeHHbIX [17] n akcnepumeHTanbHoO nHOK-
LMpOoBaHHbIX Kyp [19]. CornacHo Heony6MKOBaHHbIM MC-
cnegoBaHuam, uutupyembim D. E. Swayne un J. R. Beck [26],
[eMOHCTpUpoBanocb Hanuune supyca BIM B 85-100%
ANUL, 3aN0XKeHHbIX Yepe3 3-4 AHA nocnie 3KCnepuMmeH-
TaNIbHOrO 3apa)keHna gomaluHen ntuubl. OgHaKo BUpYC
BI'TI AaBnAeTca netanbHbIM ANl SMOPUOHOB, U NHKY6aLms
NHOULMPOBAHHBIX ANL B SKCNEPUMEHTE HUKOrAA He 6blnia
NPOAEMOHCTPMPOBaHa. DMM300TONOrMYeckoe paccneso-
BaHWe pacnpocTtpaHeHua BIMT B Hngepnangax B 2003 r.
nokasaso, YTo MexaHn4yeckas nepegaya yepes KoHTaMu-
HMPOBAHHOE ANLIO 1 ANYHbIE TOTKN MOrTa ObiTb BaXKHbIM
baKkTOopOM pacnpocTpaHeHus 6onesHu [23].

B npoaHann3npoBaHHOWN POCCUNCKON HayYHON nuTe-
paType no gaHHOMY BOMPOCY MMeeTCA eAUHUYHBIN CNy-
yall ynoMmMHaH1A o TpaHCoBapmanbHo nepeaaye Brpyca
rpvnna nTuy, a MUMEHHO O BbleNIeHNN U3 K0aKanbHOro
Ma3Ka NTeHLa cepebpucTon Yaliku, He MMEBLUEro KOH-
TaKTa C BHelUHel cpeaoi, Bupyca A/cepebpurcTas vaiika/
AcTpaxaHb 458/85 H13N6 [5].

B npouecce aHanu3a 3apy6eXxHoM 1 poCCMNCKON Ha-
YUYHOW NTepaTypbl He HaLN MHGOPMALIM O KOHKPETHbIX
Cnyyanx 3aHOCa Ha NTULEBOAYECKME NPEeaNPUATAA BUPY-
coB HITI npv BBO3€/NepemeLLeHnn MHKY6aLVIOHHOTO LA,
HO MCX0AA 113 IMEIOLLMXCA fAaHHBIX MOXXHO 3aKJIUUTD, YTO
BEPOATHOCTb Nepepayn Bupycos HIMl yepes nHkybauu-
OHHOe ANLO NTUL, CeNIbCKOXO3ANCTBEHHOMO Ha3HaueHus,
no-BUANMOMY, NMEPBUYHO OrPaHUYMBAETCA BEPOATHO-
CTbi0 KOHTaMUHALMW STUMW areHTaMy MOBEPXHOCTU AL,
Tapbl, B TO BPeMsA KaK Npu OrpaHNYeHHOCTUN floKa3aTesbCTa
BepTMKanbHol nepegaun BI Tl BUpycC BbIAenanu 13 xentka
N C MOBEPXHOCTM ANUa. MNpur 3TOM Npr3HaeTcA CUCTEMHOe
noparkeHue opraHos npu BTl n Bbicokasa BepOATHOCTb
pacnpocTpaHeHusa supycos BITI c ToBapHbIM ANLIOM Y ne-
penenos, HAEEK, rycel, Kyp, YTo MOATBEPKOEHO B Ony-
6NMKOBaHHbIX NccneaoBaHuax [12, 17, 18].
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Mepeoi cHuxeHua pucka. C y4eToM OrpaHMYeHHOCTU
[aHHbIX, CBA3bIBAIOLMX €CTeCTBEHHOe UHULMpPOBaHMe
rpunnom c nepepaver BUpyca yepes MHKybaLUMoHHoe
ANLO, pekomeHaaumm Kogekca 340poBbA Ha3eMHbIX U-
BOTHbIX M3b (nanee - Kogekc) no 6esonacHoi Toproene
VNHKY6aLNOHHbIM ANLOM, BHE 3aBUCUMOCTI OT MaToOreH-
HocTu Bupyca (cT. 10.4.10), 6e3ycIoBHO, afeKBaTHbl Ans
npefoTBpalleHna MexayHapoAHOro pacnpocTpaHeHna
rpvnna NTuL, Npy 3KCNOPTHO-MMMNOPTHbLIX OnepaunaXx.

AHanusnpysa mepbl cTpaH Eeponerickoro coto3a B oT-
HoweHn 60pb6bI € rpynnom NTuy [11], MOXKHO OTMETUTb,
4YTO Cpely NPoYero OHW cofep»<aT 3anpeTbl Ha nepeme-
LeHne ANLa BHe 3aBUCUMOCTM OT MAaTOreHHOCTM rpmnna
ntu. Mpw 3Tom ANLO, a TakKe NTULa, KOPMa, MACO, NoAN
1 npefMeTbl, COAepallmne naTtoreH, paccMaTpmuBatoTCa
B KauecTBe NoTeHUMaNbHbIX MICTOYHUKOB 3aHOCA BMPYCOB
rpvnna B X03AMCTBO UM PAaCNpPOCTPAHEHNA MEXAY XO3Al-
cTBaMMm.

OpHaKko nnemeHHble NpeanpuATAA, KOTOPble NPOon3-
BOAAT MHKYOaLMOHHOE AL U CYTOUHbIX UbIMAAT A1A
3KCMnopTa, NPOBOAAT UCC/eAOBAaHNA B COOTBETCTBUMN
co cT. 10.4.32 Kopekca [27]. MNpun 5ToM OTMETUM, UTO, CO-
rNacHO YKa3aHHOW CTaTbe, AONONHUTESNIbHbIE TpeboBaHMsA
K Hafi30py AnA NOATBepXKAeHNA cTaTyca Xo3AicTBa, 6na-
romnony4yHOro no rpunny ATy, BKIOYaoT JoKa3aTenbCTBa
oTCYTCTBUA MHPULUMpPOBaHUA BUpycamu BIT v HITI. Mtuua,
cofepKallancs B TaKUX XO3ANCTBAX, AO/MKHA ObiTb Nof-
BEeprHyTa nccnefoBaHMAM Ha NpeaMeT BbIABEHUA Ui
BblAeNIeHMA BNPYCa, OCHOBAHHbBIM Ha NPUHLMNE paHZo-
MU3MPOBaHHbIX MPO6, C obpalleHnem K Ceponornyecknm

MeTodam 1 cobnogeHnem obuwmx TpebosaHmin Kogekca.
AHanu3bl fOMKHbI MPOBOANTBLCA C PEryNAPHOCTbIO, 3a-
BMCALLEN OT prCKa pacnpocTpaHeHnsa MHGeKLUN, HO Kak
MUHUMYM Kaxzable 21 cyT.

XOTA NoBCeMeCTHO NPU3HaAETCA ANAarHOCTUYECKas LieH-
HOCTb MacCCOBbIX CEPOIOrMyeckrx obcneoBaHui, He cne-
AyeT HeloOLeHMBaTb 3HAYMMOCTb HafA30Pa, NOCTPOEHHO-
ro Ha KNMHWYECKMX OCMOTpax noronoebA. B rnase 10.4
Kozekca oTMeuaeTca, U4To Lenbio KIMHNYECKOro Haf3opa
ABNAETCA BblABMEHME KIMHUYECKNX NPU3HAKOB rpunna
nTuy, B nepByto ouepedb BITI, Ha ypoBHe cTaga.

OTcnexnBaHne e NPon3BOACTBEHHbIX NOKasaTenen,
TaKUX Kak NoBbllLeHNe Nafexa, CHKeHre notpebneHms
KOPMOB VAN BOAbI, BbIABNEHNE PECNUPATOPHbIX NPU3Ha-
KOB, CHUKEHME ANLEHOCKOCTY, — 3TO OCHOBHOW paKTop
paHHero obHapyxeHus Kak BIT1, Tak n HITI.

CHUXeHne noTpebsieHna KOPMOB U ANLEHOCKOCTU
MHorga ABNAETCA eANHCTBEHHbIM NHAMKATOPOM BblsBNeE-
HuA Bupyca HITI. KnuHnuecknii Haa3op v nabopatopHble
nccnefoBaHmA [OMXKHbI JOMOMHATL APYr Apyra U NPoBO-
OVTbCA NOCNeAoBaTENbHO AN1A NPOACHEHWA CUTYaLun.

Pe3ynbTaTbl ceponornyeckoro o6cnenoBanHns (paHgo-
MU3MPOBAHHOIO NN BEPOATHOCTHOIO) MO3BONAIOT yBe-
peHHO AoKa3blBaTb OTCYTCTBME UHGEKL MU, BbI3BAaHHOW BU-
pycamu rpynna ATuu, B CTPaHe, 30He 1 KOMMapTMeHTe.
B cBA3M € 3TUM 0cO6Oe 3HaueHue nprobpeTaeT TiaTeb-
HOe JOKYMEHTMPOBaHMe NPOBOAMMbIX NCCefoBaHNN [27].

Ncxoma n3 paHHbIX, NpeAcTaBAeHHbIX Ha PUCYHKe, ro-
BOPUTb O HECOMPAXKEHHOCTW PacnpoCTPaHeHMA BUPYCOB
rpunna nTmy ¢ 060poTOM UHKYOaLIMOHHOrO AlLa He Mo-

Puc. Pesynbmambl KayecmeeHHOU OYeHKU pucka no epunny nmuu,

CONpsKeHHO20 € 88030M UHKYb6AaUUOHHO20 Aitiya 8 PO

UWOAEHTUPUKALUA ONACHOCTU

MoryT nu umnopTupyemble MHKYGaUMOHHbIE AliLa ABNATLCA
HOCUTenAMM / NoTeHLMaNBHBIM CPeACTEOM Nepeaadn BMpyca rpunna?

aa

He

MpuUcyTCTBYET K rPUNN NTUL, B CTPaHe-IKcnopTepe?

Aaa

MpucyTcTBYET AK rPMNN NTHLY B cTpaHe-umnopTepe (Pd)?

HeT Aa

B ctpane-umnoprepe (P®) HE BEAETCA oduymansHan
nporpamMmma Haf2opa 3a rpMnnom nTuy?

Hapsop?

Aa HeT

Meppi B OTHOWEHHWH MECTHBIX WTIMMOE BUPYCa
HE3PPEKTHEHBI npoTHEe Tex, KOTOPbIE NPHCYTCTEYIOT

B CTpEHe-3KCnopTepe ?

Aa

| Umnopt conpAMMeH ¢ PUCKOM I
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em, a OTCYTCTBME Ha CBOE TeppuTopun rpunna nTuy
HW OQHOWN CTPAHOW NOKa He [oKa3aHo, M03TOMY COnpsA-
YKeHHbIN PUCK He MOXeT OblTb He3HaUNTENbHbIM (MMMOPT
COMpPSAXEH C PUCKOM), a loKa3aTesibcTa biarononyyms nuc-
TOYHMKa TOBapa MPUMEHMMbI MO OTHOLLEHWIO K OTAENbHbIM
npor3BoAcTBam (KoMnapTmeHTam). [lencTayiowme mepbl
CTaHAaPTHOW KapaHTVHHOM NonuTuky PO, sKkBrBaneHTHON
pekomeHpaumam M3bB [2, 4], MOXKHO paccmaTpuBaTb Kak
3¢bdeKTVBHbIE B OTHOLLEHUN BUPYCOB rpunna nTuy,.

3AKNOYEHUE

BepoATHOCTb NMepefayun HM3KOMATOreHHbIX BUPYCOB
rpunna N1y yepes NHKy6aLMOHHOE ANLLO, NO-BUAVMOMY,
NepBMYHO OrpaHNYNBAETCA BEPOATHOCTbIO KOHTaMMHa-
LK1 NOBEPXHOCTU AL 1 Tapbl, B TO BpeMaA Kak npu He-
[OCTaTOYHOCTM JOKa3aTeNbCTB BEPTMKaNbHON nepegayun
BbICOKOMATOreHHOrO rpunmna BUPYC BbIAENANCA U3 XKenTKa.
C yyeTOM OrpaHM4yeHHOCTM AaHHbIX, CBA3bIBAOLLNX ecTe-
CTBEHHYI0 MH}EeKUNMIO C BEPTMKaNbHON Nepegaven yepes
WHKY6aLMOHHOe ANLo, peKoMeHAauum Kogekca 350poBbs
Ha3eMHbIX XMBOTHbIX M3b Ha cerofiHsa Hanbonee npvem-
nembl ANA NpefoTBPALLEHNA MEXAYHAPOAHOro pacnpo-
CTPaHEeHUA rpunna NTyL, Npu TOProssie BHE 3aBUCMOCTU
OT MaTOreHHOCTM BMpYCa.

Puck, conpsaxkeHHbI C pacnpocTpaHeHnem rpunna
nTuy (BHE 3aBUCMMOCTM OT MATOreHHOCTU) NpW TOprosne
WHKY6aLVOHHbBIM ANLOM, B YCIIOBUAX NPUMEHEHUA Mep,
peKkomeHoBaHHbIX M3b, oueHeH Kak «bonee yem He3Ha-
ynTenbHbIN». [lencTBre CTaHAAPTHOM KapaHTUHHOWM NOnu-
KK Poccniickon Oepepauum yuntbiBaeT peKoMeHAaumm
M3b 1, cnepoBaTtenbHo, 3gpdeKTUBHO NpefoTBpaLlaeT 3a-
HOC BMpYyca rpunna NTuL ¢ MHKY6aLMOHHbIM ANLIOM.
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SUMMARY

Analysis of literature on avian influenza (Al) virus transmission through incubation eggs and qualitative assessment of risk
of incubation egg import to the Russian Federation in the contest of veterinary and sanitary measures against avian influenza
currently in place forimported products are presented. Probability of low-pathogenic Al virus transmission through poultry
incubation eggs due to possible contamination of the egg and package surfaces with the said agents is indicated. Probability
of Al virus transmission through commercial eggs derived from quails, turkeys, geese, chickens is shown to be high. Evidence
of actual vertical transmission of highly pathogenic avian influenza virus is limited, however, it is recognized that the infection
manifests by systemic lesions in the organs (bursa, thymus, spleen, heart, pancreas, kidneys, brain, trachea, lungs, adrenals
and skeletal muscles). It is noted that the virus can persist on bird feathers and in bird meat for a long period. In addition, high
humidity, neutral pH level and low temperature are shown to be favourable conditions for the virus survival in the ambient
environment. Incubation egg movement restrictive measures are considered the most adequate for prevention of the disease
spread between holdings. It is underlined that no country can guarantee the absence of the risk of avian influenza occurrence
inavifauna. Anti-Al measures for incubation egg importation recommended by the World Organization for Animal Health are
considered adequate for prevention of international disease spread regardless of the virus pathogenicity.

Key words: epidemiology, analysis of import-associated risk, avian influenza

INTRODUCTION

Turnover of incubation eggs is one of the most signifi-
cant factors for flock maintenance and production rates
in the world poultry industry. According to the Institute
for Agricultural Market Studies’assessment incubation egg
imports had increased more than twice between 2010 and
2015, from 300-330 min up to 700 mIn per year. Domestic
production also was on rise increasing by 200-300 mIn
annually and reached to 2.9 bin in 2015. While experts
recognize that there are no precise statistical data for this
sector [1]. However, besides evident benefits turnover
of incubation eggs is associated with risks of thransbound-
ary spread of avian infectious diseases including avian
influenza, Newcastle disease, infectious bursal disease,
Marek’s disease, turkey rhinotracheitis, duck hepatitis, fowl
typhoid, pullorum disease, fowl cholera, mycoplasmosis
and ornithosis [10].

Avian influenza virus (Al) spread in poultry [22, 28]
in addition to its spread in wild birds [24] has had a signifi-
cantimpact on limitation of international trade in poultry
products over the last few years.
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Taking into account that turnover of incubation eggs
is of high importance for the Russian Federation, as well
as significance of their import and complicated epidemic
situation on avian influenza in the world it would be worth
considering the risk of Al virus transmission through incu-
bation eggs.

MATERIALS AND METHODS

Official data of the World Organization for Animal
Health (OIE) on avian influenza epidemic situation in vari-
ous countries in the world were used [30].

Documents, scientific publications and published data
on risk assessment were analyzed by traditional analysis
methods using content analysis elements as complex
logical constructions aimed at showing the substantial
content. Assessment of the risk associated with trade
in incubation eggs was performed using qualitative risk
assessment method [14] modified by N. Murray [20] taking
into account commodity-based approach recommended
by the OIE [13].
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RESULTS AND DISCUSSION

Hazard identification. Pathogen. According to the OIE,
avian influenza is an infection of poultry caused by type A
avian influenza virus.

The disease is classified into two types depending on
the virus pathogenicity: highly pathogenic and low patho-
genic avian influenza (HPAl and LPAI) [27].

Asian lineage of HSN1 HPAl is able to infect many poul-
try and wild bird species and even mammals. Reassortant
viruses of such type containing H5N1 virus genome seg-
ments (for example, H5N2, H5N5 and H5N8 viruses) were
detected in poultry and in mammals [7].

HION2 Al virus (LPAI) widely spread in poultry in the Near
East and Asian countries and was detected in humans [15].
The virus of such subtype was also detected in pigs and
in dogs [31].

H5N1 HPAl viruses persist in the environment for a short
period as compared to H5 low pathogenic avian influenza
viruses [25]. LPAI viruses isolated from wild waterfowl re-
mains infectious for 207 days at 17 °C and for 102 days
at 28 °C. Some factors influence the virus persistence
in water: temperature, pH level and salinity. The viruses
demonstrate the highest stability at pH 7.4-8.2, low tem-
perature (8-17 °C) and low water salinity (0-20,000 ppm)
[6, 21].

Field observations carried out by some researchers sup-
pose that LPAI viruses can survive in feces for 105 days un-
der unspecified conditions; Al viruses remained viable for
1-7 days at 15-35 °C under controlled conditions. At lower
temperatures (4 °C) the virus survivability in feces varied
from less than 4 up to 30-40 days in different experiments.
The virus persistence on different surfaces and in soil pro-
tected from sunlight varied from 2 days up to more than
2 weeks (and possibly for several months) at 4 °C up to
15-30 °C. The virus can persist on feathers for longer time.
In bird meat (pH 7.0) the virus persists for 6 months at 4 °C.
Environmental sampling in Cambodia showed that Al vi-
ruses could not persist for a long time under tropical cli-
mate conditions. Despite of frequent H5N1 Asian lineage
HPAIV RNA detection in many samples (for example, in soil
and straw) the virus was successfully isolated only once,
in one stagnant water body [7].

Russian researchers also noted that high humidity, neu-
tral environment and low temperatures could promote the
virus survival in environment [3].

As of January - May 2017, the following type A HPAI
virus subtypes were registered in the world: H5, H5NT,
H5N2, H5N5, H5N6, H5N9, H7N1, H7N3, H7N9 but H5N8
virus prevailed based on the number of outbreaks. HPAI
outbreaks in wild birds and poultry were reported in the
following countries: Austria, Algeria, Bangladesh, Belgium,
Bulgaria, Bosnia and Herzegovina, Great Britain, Hungary,
Vietnam, Germany, Hong Kong, Greece, Denmark, Egypt
(endemic since 2008), Israel, India, Iran, Ireland, Spain, Italy,
Kazakhstan, Cambodia, Cameroon, China, Cote d’lvoire,
Kuwait, Libya, Lithuania, Macedonia, Malaysia, Mexico,
Myanmar, Nepal, Niger, Nigeria, Netherlands, Poland, Por-
tugal, Russia, Romania, Serbia, Slovakia, Slovenia, United
States of America, Taiwan, Tunisia, Uganda, Ukraine, Fin-
land, France, Croatia, Czech Republic, Sweden, Switzerland,
South Korea, Japan [29].

The following countries were officially registered as
LPAl-infected in 2017 (January — May): Germany (H5N1,
H5N2, H5N3), Cambodia (H7N3), Libya (H7), Netherlands
(H7N9), United States of America (H5N2 — wild birds, H7N9),
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Taiwan (H5N2), France (H5N1, H5N2, H5N3, H5N9), Chile
(H7N6), Republic of South Africa (H5N2, H7N9) [29].

Probability of risk for the virus transmission through
commodity. For transmission of avian infectious diseases
through incubation eggs their etiological agents should
be able to infect targeted poultry species or spread in re-
productive tract and persist on egg surface or penetrate
though egg shell and infect the egg content prior or after
egg laying.

LPAIl-caused infection in poultry can result in egg pro-
duction drop but more often symptoms of respiratory tract
infection are registered. The disease manifestations are
as follows: ataxia and rarely diarrhea, depression, ruffled
feathers. Pancreatic necrosis was reported in turkeys [8].

It should be recognized that there were no reports
on infection of bird eggs with LPAI viruses while H7N2 vi-
rus infection-associated salpingitis and slight to moderate
egg production drop were reported in some studies [9].

Although it is recognized that HPAI infection mani-
fests by systemic lesions in organs (bursa, thymus, spleen,
heart, pancreas, kidneys, brain, trachea, lungs, adrenals,
skeletal muscles) the evidence of actual vertical transmis-
sion of HPAI is limited [16, 25]. H5N2 HPAI virus was iso-
lated from yolk and white of eggs derived from naturally
infected [17] and experimentally infected [19] chickens.
According to non-published studies cited by D. E. Swayne
and J. R. Beck [26], it was demonstrated that HPAI virus was
presentin 85-100% of eggs placed for incubation 3-4 days
after experimental infection of poultry. However, HPAI
virus is lethal for embryos and no incubation of infected
eggs has been demonstrated in experiments. Epidemic in-
vestigation of HPAI spread in Netherlands in 2003 showed
that mechanical transmission through contaminated eggs
and egg trays could be significant factor for the disease
spread [23].

Only one case of transovarian AlV transmission namely
A/silver gull/Astrakhan 458/85 H13N6 virus isolation in clo-
acal swab from silver gull youngling that had no contact
with outside environment was described in reviewed re-
levant Russian scientific literature [5].

No information on specific cases of LPAI introduction
to poultry establishments through introduced/moved
incubation eggs was found during the review of foreign
and Russian scientific literature. However, based on avail-
able data it can be concluded that probability of LPAI virus
transmission through poultry incubation eggs appears to
be primarily limited to possible contamination of egg sur-
face, package with the said agents while despite of limited
evidence of HPAI vertical transmission the HPAI virus was
isolated from the egg yolk and surface. Therewith, it is rec-
ognized that HPAI causes systemic lesions in organs and
probability of HPAI virus transmission through marketable
eggs of quails, turkeys, geese and fowl is high and these
are confirmed by published studies [12, 17, 18].

Risk mitigation measures. Taking into account limited
data on association of natural Al infection with the virus
transmission through incubation eggs the OIE Terrestrial
Animal Health Code (hereinafter, the Code) recommenda-
tions on safe trade in incubation eggs regardless of the vi-
rus pathogenicity (Art. 10.4.10) are undoubtedly adequate
forinternational avian influenza spread prevention during
export/import.

It may be noted based on analyzed EU measures for avi-
an influenza control [11] that they, inter alia, include bans
on egg movements regardless of avian influenza patho-
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Hazard ldentification

Can imported incubation eggs be Al virus carriers/potential transmission means?

| BTN

Is there avian influenza in the exporting country?

| N

Is there avian influenza in the importing country (RF)?

no \| I yes

in the importing country?

Is NO official Al surveillance programme CARRIED OUT

yes | |_ no

Surveillance?

country?

Are measures taken against local virus strains NON-
EFFECTIVE against the virus strains present in the experting

yes

| Import poses a risk I

no

Import does not pose a risk

Fig. Results of qualitative assessment of Al risk associated with incubation

egg importation to the Russian Federation

genicity. Therewith, eggs as well as poultry, feeds, meat,
humans and fomites are considered potential sources of Al
introduction to an establishment and Al spread between
establishments.

However, breeding establishments that produce incu-
bation eggs and day-old chicks for export carry out tests
in accordance with Art. 10.4.32 of the Code [27]. There-
with, it should be noted that according to the said Article
additional requirements for surveillance for recognition
of Al freedom of the establishment include evidence
of HPAI and LPAl infection absence. Poultry kept at such
establishments should be tested for the virus detection
or isolation based on randomized sampling and using se-
rological methods in accordance with the Code general
requirements. The tests should be carried out at intervals
that depend on risk of the infection spread but at least
every 21 days.

Although diagnostic significance of serological surveys
is commonly recognized, the importance of animal clinical
examination-based surveillance should not be underesti-
mated. Article 10.4 of the Code states that the main goal
of clinical surveillance is detection of Al clinical signs, first
of all HPAI signs at flock level.

Monitoring of production indicators such as mortality
increase, decrease in feed or water intake, detection of res-
piratory signs, drop in egg production is a major factor for
early detection of both HPAI and LPAI.

Decrease in feed intake and in egg production some-
times is the only indicator of LPAI virus presence. Clinical
surveillance and laboratory tests should complement each
other and be carried out consecutively to clarify the situ-
ation.
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Results of serological survey (randomized or stochastic)
allow the absence of the infection caused by Al viruses
in a country, zone or compartment to be strongly proved.
This underlines the importance of thorough documenting
of performed tests [27].

Based on data presented in the Figure incubation egg
turnover-associated Al virus spread cannot be excluded.
Besides, no country has proved yet Al absence in its terri-
tory that is why, the associated risk cannot be insignificant
(import poses a risk) and evidence of the disease freedom
of the commodity source is applicable to individual pro-
duction establishments (compartments). Standard qua-
rantine measures currently in place in the Russian Federa-
tion that are equivalent to the OIE recommendations [2, 4]
can be considered effective against avian influenza viruses.

CONCLUSION

Probability of LPAI virus transmission through poultry
incubation eggs appears to be primarily limited to pos-
sible contamination of egg surface and package while
despite of limited evidence of HPAI vertical transmission
the HPAI virus was isolated from egg yolk. Taking into ac-
count limited data on association of natural Al infection
with the virus transmission through incubation eggs the
OIE Terrestrial Animal Health Code recommendations are
currently the most appropriate for international avian
influenza spread prevention during trade regardless the
virus pathogenicity.

Risk associated with avian influenza spread (regardless
the virus pathogenicity) during trade in incubation eggs
providing that the OIE recommended measures were
implemented was assessed as “more than insignificant”.
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Standard quarantine policy of the Russian Federation cur-
rently in place in the Russian Federation complies with the
OIE recommendations and, consequently, effectively pre-
vents Al introduction with incubation eggs.
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