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MMOKA3HHUKHU IMYHITETY Y KOHEM ITPU BAKITUHAIIIL TA BILIUB
OKUPIHHS HA IX ®OPMYBAHHS

I'pun xoneii € ceptio3HUM pecnipamopHUM 3ax80PIOBAHHAM, WO BUKIUKAE eKOHOMIUHI 30UMKU
8 ycbomy ceimi. Bakyunayisi € 0CHOBHUM MemoOOM KOHMPOJIO X80poou. Memoro docniddcents 6yno
BU3HAYEHHS OUHAMIKU IMYHHOI 8i0N08I0I KOHell NiC/Isl BAKYUHAYIT NPOMU SPUNY, A MAKOIC BUBYEHHSL
8NIUBY OJICUPIHHA HA Yell npoyec. Y docniodicenni eukopucmosysaiacs eakyuna «bioExsin FTy, wo
Mmicmums 08a wmamu eipycy epuny. Pesyrbmamu nokazanu, wo 6aKkyuHayis cCnpuse ¢opmysanmio
CMilikoeo iMyHimemy, 30Kpemd, depe3 NiOB8UWEeHHS PIGHA AHMUMIN Ma NOKPAWEHHs NOKA3HUKIB
Hecneyu@iuHo2o iMyHimemy.

Knrouoei cnosa: Imynna cucmema, cmiiukicms 00 ingexyii, memaboniyni npoyecu, 0OMiH

PEUYOBUH.

Beryn. Ha cworomni rpun koneit (I'K) 3 ekOHOMIUHOT TOYKH 30pYy BBAXKAETHCS
OJHUM 3 HaWBAXIUBIIIMX PECHIPATOPHUX 3aXBOPIOBAaHb KOHEW Ta  I1HIIUX
HermmapHokonuTHUX [1]. XBopoOa posmosciomkena B €Bpori, IliBHIYHIE AMmepwui,
criajiaxu Oynu 3apeectpoBaHi B Adpuii, A3ii, ABctpainii ta [TiBgenniii Amepuiii [2, 3].

Baknunariist KoHel IpOTH TPUILY, TOPSI 3 KAPAHTHHHUMHU Ta OOMEKYBaTbHUMHU
3aXx0JlaMH, € OJHHUM 3 OCHOBHHMX IHCTPYMEHTIB KOHTPOJIO 3axBoproBanHs [4, 5].
["on0BHA MeTa BakUMHAIT — 3aM00iraHHs XBopoOi a00 3MEHILIEHHS MPOSIBY KIIIHIUHUX

CHMIITOMIB 3aXBOPIOBAHHA i, K HaCJ'Ii,Z[OK, IOKpaIICHHSA 6nar0nonyqq;1 TBApHH, 110
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CIpHsiE CKOPOUEHHIO NEP101y PEKOHBAJIECUEHIIT Ta 3HU>KEHHIO KMOBIPHOCTI PO3BUTKY
BTOpUHHUX 1H(eKIi. Kpim Toro, BakmHaris 703BOJISIE 3HU3UTH BUAUICHHS BIPYCY Y
HABKOJIMILIHE CEPEOBUILE 1 TUM CaMUM 3aro0irae MOMUPEHHIO 1HPEKIIT B MOMYJISALIT
[6, 7].

Ockinbku edexTuBHiCTh BakiuHamii nporu ['K 3anexurs Big cTyneHs
AHTUTEHHOI TOMOJIOTIT MDK BaKUMHHUMM Ta IUPKYJIIOIYUMHU IITaMaMu BIPYCY,
BAaKIMHU 1[0 BUKOPUCTOBYIOTHCS MOBHUHHI MICTUTH JHIIE akTyanbHi mrtamu ['K,
pexkoMenoBaHi excriepTHoro komiciero OIE (World Organisation for Animal Health)
[6, 8, 9]. ToMy, Ha OCHOBI JTaOOPATOPHUX Ta EMIAECMIOJOTIYHUX JAHUX IIOJI0
posnosctokenHs ['K y Bceomy cBiti, 3 2010 poky BakiyiHa MOBHHHA BiMIOBIIATH
LHUPKYJTIOI0YNM IITaMaM IpUITy 1, IK MIHIMYM, BIATOBIJaTH TOTOYHUM PEKOMEHAALIISIM
OIE mono BMicty BipyciB sik cyominiii Florida clade 1 (A/eq/Ohio/2003-like), Tak i
Florida clade 2 (A/eg/Richmond/1/2007-noniouux). Y CBOK uepry, BUKOPHCTAHHS
mramiB migTuny H7N7 ta H3NS8 (eBpornelichkoi JiHii) € He 000B’ s13k0BuM [8, 10—12].

Y nmaHuil yac iCHye KUIbKa JOCTYIHHX KOMEPIIMHUX BakLUWH MPOTU TPUILY
KOHEH, y TOMY YKCJI1 IITICHI 200 CyOOMHNYHI BaKIIMHY 3 a/1 FOBAHTOM, 1HAKTHBOBAaHI
BIPYCHI BaKIIMHH, MBIl aJanTOBaHl aTeHYHOBaH1 JI0 XOJIOJY BaKIMHU 1 aj] FOBaHTHA
’KMBa peKOMOIHAaHTHA BEKTOpHA BakmuHa [2, 3, 8, 10, 13].

[lepmum mokomiHHAM BakiuH TpoTH ['K, sKki BHKOpUCTOBYBajmcs Yy
BETEPUHAPHIN MPAKTHUIl MPOTIrOM AECATUIITh, OylM IIIbHOBIPIOHHI 1HAKTUBOBAHI
BaKI[MHU 3 BKJIFOYCHHSM T1IPOKCUIY allfOMiHiI0 aK aja’toBaHTa. OCHOBHA TepeBara
I[bOTO0 TUITY BAaKUMH — iXHS O€3MEYHICTh 4Yepe3 BIJACYTHICTHb perulikaiii Bipycy Ta
HE3JaTHICTh BUKIMKATH 3axBOpIOBaHHSA y KoHed [14]. IMyHHHME 3axucT, 10
IHIYKY€TbCSI TaKUMH BaKIIMHAMH, 3aCHOBAHMM Ha CTUMYJAIII TMEPEeBaXHO
rYMOpPaJIbHOI BIAMOBI/AI Y KOHEW, aje IUTOTOKCHYHA KJIITUHHA IMYHHA BIAMNOBIAb HE
bopmyetbes [15]. Crig TakoK BIAMITHTH, 110 crer(ivHi aHTUTiIa BUPOOJIIIOTHCS HE
TIJIBKH JI0 BapiaOeIbHUX MOBEPXHEBUX AHTUTEHIB (TeMariloTUHIHY Ta HelpaMiHiiasuy,
HA 1 NA), ane 1 1o 611b11 koHcepBaTuBHUX O1IKIB Bipycy 'K (takux sik NP abo M),

SIK1 BIIMOBIIaJIbHI 32 TIEpeXpeCHMi IMyHHUH 3axucT [8].
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['ymMopanbHUI IMYHITET NMPU BUKOPUCTAHHI 1HAKTUBOBAHUX BAaKIMH IMPOTHU
rpUIly KOHEW He € TpuBaduM. Sk HACHiIOK, s (OpMYyBaHHS y KOHEW IMyHHOI
BIJIMOBI/II HA TepMiH 12 MicsIiB HEOOXITHO MPOBOJIUTH iX OaraTopa3oBy BaKITMHAIIIIO
(2 pasu 1 6inbiie) [16].

B ocranni 20 pokiB 3’sIBUJIOCS Apyre MOKOMIHHS BaKIUH (KUB1 aTeHyilOBaH1 Ta
BEKTOPHI), 110 CTUMYJIIOIOTh SIK TYMOpajbHy, TaK 1 KJIITUHHY IMyHHY BIJIOBiAbL a
TaKOXX IMITYIOTb MPOTEKTHUBHY IMYHHY BIAMOBiJb, SIKa BHUHHUKAE 3a MPUPOTHOTO
iHdixkyBanns Bipycom ['K [17]. Ilopsia 3 mepeBaramu 1[»0ro THITY BaKIIMH HE MOYKHA HE
BIJI3HAYUTH PU3UK MOXKJIMBOI peBepcii BaKIIMHHOTO BIpycy abo ioro peacoprarii 3
LHUPKYJIIOIOYMM BIPYCOM MOJBOBOTO THUITY B OpraHi3Mi TBApUHU Ta MOAAJIBLIOL TOSBU
HOBHX MAaTOTEHHUX BIPYCIB.

Cripx 3a3HaunTy, 1m0 BakiyuHu IpoTH ['K po3pobsumcs Ta BIpoBaKyBaIics y
npakTuKy mnpotsirom ocrtaHHix 50 pokiB. Ilpote Bipyc 'K mintumy H3NS8 noci
BUKJIMKae eH300Tii y [liBHIuHIN Amepuil ta €Bpori. 3a octaHHi 15 pokiB cTajgocs
KiJIbKa BEJMKHX ClaJiaXiB rpuimy cepes konewt y Iserii (2007 ), Asctpauii (2007 ),
SAnonii (2007 ), Ianii (2008-2009 ), IiBnenniit Amepwurti (2012 ), Kazaxcrani (2007,
2012 ), Kurai Ta Monromii (2007-2008, 2012 ) [18-26]. I nuie 3a 1esKMMH OIlIHKAMH,
emigemMis y momynsiii koHed B ABctpamii 'y 2007 pori komrtyBana 1 Mimbspa
aBCTpaTINChKUX JToJapiB [27].

[Ilomo Kurato, To y 2017 porti B nposiHIyi [IlaHTOHT y MIENIEHOTO MOTOJIIB’ S
KOHEH Ta BICIIOKIB 3apeecTpoBaHO crHajgax 1HQEKIIHHOTO 3axXBOPIOBAHHS,
Bukirkanoro Bipycom 'K (A/donkey/Shandong/1/2017, H3N8) [27, 28]. Ha nymky
HAYKOBIIIB, OJIHIEI0 3 OCHOBHUX NPUYMH BHHHUKHEHHSI 3aXBOPIOBaHHS cepen
BaKI[MHOBAHOTO TIOTOJIIB’S € BHCOKA BapiabeNbHICTh MOBEPXHEBHUX TIIIKOMPOTEIHIB
Bipiony (HA ta NA) 30ynHuka.

Amnanoriuna cutyauis 3 'K Bunukna 1 y Aprentuni y 2018 poui. Tak, cepen
61 % mierieHnx KOHeW 0yJI0 3apeecTPOBAHTO KIIIHIYHUM MPOSIB 3aXBOPIOBAHHS, TPOTE
76 % 3 HuX Oy/M IIETUICHI BaKIIMHO, 110 MicTuiu mTam A/eq/Kentucky/1997, sxuii

(b17I0reHeTUYHO Ta AHTUTEHHO NAJCKUW Bij €MI300TUYHO aKTyalbHUX IITaMiB, SIKI



BETEPUHAPHA BIOTEXHO/IOlIA 46, 2025

BigHOCATHCs 110 mtamy Flor clade 1, mo cBigunTh mpo Heeh)eKTUBHICTh BakuHU [29,
30].

OTxe, yUM BUIIA 1ICHTHYHICTh MK TeHaMu HA y BakIIMHHOTO Ta MOJIHOBOTO
mTaMiB, TUM e(EKTHUBHIIIE BaKIMHAIS 3HUXKYE PO3MHOXKEHHS BIPYCYy TpUIy B
pecnipaToOpHOMY TpPaKTi Ta HOTO BHJAUICHHS y HABKOJUIITHE CEPENOBHINE Yy pasi
3apakeHHs [9]. 3MiHa CE30HHOCTI I'pUITy Ma€ CTHUMYJIIOBATH ICPEOI[IHKY TEPMIHIB
IIJIAHOBOI BaKIIMHAIIT MPOTU JaHOTO 30yAHWKa. B SKOCTI agpTepHATUBU JIBOPIYHHUX
IJTaHIB BaKIUHAIIT IPOTH IPUITY, MOKHA IEPEHECTH PEBAKIIMHALIIIO 3 CEPITHS/BEPECHS
Ha JMCTOMA/TpyJieHb, a00 10 BECHSHOrO IICIUICHHS Ta JI0 PaHHLOI OCIHHBOI
pEeBaKIMHAIlT OJaTH JAPYTY pPEBaKIMHAINIO Yy JUCTONAAl/TpyaHi, ska Oyma O
NpU3HAYCHA TS MiATOTOBKU KOHEH /10 3MMOBHUX 3MaraHb [31].

OxpiM BakuHaIii, npodinakTuani 3axoau moA0 ['K 000B’3K0BO BKITIOUYAIOTh
HasIBHICTh IUIaHy 0100€3MeKu MpUMILIEHb, 000B’3KOBY BaKIMHAIIIO MPOTH TPUILY
CHPUMHATIMBUX TBAPUH, CTBOPEHHS Y TOCIOIAPCTBAX KAPAHTUHHUX MPUMIIIECHb IS
HOBOTIPUOYJIMX, PO3YMIHHS Ta YIpPaBIIHHA PU3UKAMHM, MOB’SI3aHUMHU 3 KIHBMH, IIO
THMYAcoOBO MepedyBalOTh y TOCIOAAPCTBI, PO3POOKa 1 JNOTPUMaHHS ONTUMAIBHUX
MIPOTOKOJIB TTI€HU, Ta HUIAX1B MOKIIMBOI0 0€3MEYHOI0 TPAHCIIOPTYBAHHS TBAPUH IS
y4acTi y KiHHHX 3Marass [3].

O>XUpiHHS Y KOHEW BCE YaCTIIIE PO3IIISIAE€THCA SIK BAXIUBUN PaKTop, 1110 MOXKE
BIUIMBATH HA IMyHHY BIJINOBIAb MICJs BaKIMHALlIi. 3MiHU B METa00J113M1, CHPUYUHEH]
HAJMIPHOIO Macoro Tijla, 3JaTHI 3MIHIOBaTH (PYHKIIIO IMyHHHUX KJIITHH, 110, B CBOIO
4yepry, MOK€ 3HWKYBaTH €(EeKTUBHICTb BakKIUH. JlOCHIIKEHHS MMOKa3ylTh, LIO
OXKUPIHHA TIOB’SI3aHE€ 3 XPOHIYHHM HHU3BKOPIBHEBHM 3alaJICHHSM, IO MOXKE
OPU3BOAUTU JI0 TMOPYUIEHb TyMOpPaJbHOI Ta KIITUHHOI 1MyHHOI Biamosiml. lLle
BHUKJIMKA€E 3aHETIOKOEHHS 11010 HAIMHOCTI IMyHONPO(ITAKTUKY y TAKUX TBAPUH.

VY nocaimkenni Tadros et al. [42] BusiBiieHO, 1110 0XKHUP1TI KOHI MAtOTh 3HUKEHUIN
piBeHb 1HTEepJekKiHy-10 micis BakIUHALli MPOTH TPUIlYy, IO MOXE CBIAYMUTU TPO
NOPYIICHY PEryJisiiio 3amajpbHoro mporecy. 3a nanumu McFarlane et al. [43],
OKHMPIHHS y CTApUINX KOHEH acCOIIETHCS 31 3HMIKCHOKO PEaKIi€l0 Ha BaKIIMHAIIIIO

MIPOTH TETAHYCY, 110 BKa3y€ Ha 3arajibHe 3HIKEHHS e(PeKTUBHOCTI iMyHi3alii. Kpim
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toro, Trela et al. [44] 3a3Ha4aroTh, 1110 OXKUPIHHS MOKE BIUIMBATH HA SKCITPECIIO IEHIB,
MOB’SI3aHUX 3 IMYHHOIO BIJMOBIAIIO, IO MOTEHIIHO 3MEHIIYE TPUBAIICTH IMyHHOTO
3aXUCTY.

TakuMm 4MHOM, OXKUPIHHS € BaXJIUBUM (DAKTOPOM, KU CIIiJl BpaXOBYBaTH MPHU
MJIaHyBaHHI BaKIMHAIl] Yy KOHEW, 30KpeMa I OIIHKK HEOOXITHOCTI peBaKIIMHAIINA
a00 3MIHM CXeM IMYyHi3alii 1 BiAMOBiAHO edekTuBHA BakiuHa MpoTu 'K moBuHHA
BKJIFOUATH JIMIIIE aKTyaJbH1 HUPKYIIIO0Yl mtamu Bipycy 'K, a OHOBIEHHST BaKITMHHUX
IITaMiB BIJIMOBITHO 10 OCTAHHBOTO TJI00ATBHOTO €IM1IEMIYHOTO CTaTyCy Ma€ BaXKJIUBE
3HAQYEHHS A MIATPUMKH eekTuBHOCTI BakuuHU. Ha edexTuBHICTH BaKIMHAIT
KOHEH TaKoXX BIUIMBAE CE30HHICTh MPOSBY 1HGEKIIi (3MMOBO—BECHSIHUN NEPIO) aje
1H(EeKIIisI MOXKEe MPOSIBIIATUCH Y OYIb-IKUI MICALb POKY.

Metorwo poGorm Oyno JlocmiauTu  TOKAa3HUKU  crenu@diuHoro  Ta
HECHeIU(pIYHOro IMyHITETY Y KOHEH Py BaKLMHAI1, T BCTAHOBUTH BILTUB OXKUPIHHS
Ha Horo (opMyBaHHS.

Marepiaaum i MmeToau nociimkennb. Jlocnimpkernas nmposeaeHo y 2023-2024 porri
y BIIIUII XBOPOO MTHIN Ta MOJICKYJSPHOI IarHOCTHKH, Ta jabopaTopli KIIHIYHOI
61oximii HHII «IEKBM».

Jnst mocmimpkeHHs Oy BUKOPUCTaHI KOHI PI3HUX TOpIA, BIKYy, CTaTi Ta
¢G13M4HOTO CTaHy. YMOBHM TOJIBJII Ta YTpUMaHHS BIANOBIAAIM (i1310J0TTYHUM
notpebam TBapuH. Parion TBapuH OyB 30ajaHCOBAaHUM 32 OCHOBHUMH TOKUBHUMH
pEYOBUHAMHU, BC1 TBAPUHU MAJIU BITLHUHN TOCTYII 10 BOJIA Ta KOPUCTYBAJIUCS BUTYJIOM.
Bcworo y mocmimxeni Oyno BukopuctaHo 10 koHed, oOpaHMX paHIOMHO, SKI
OI[IHIOBAJIMCH OaJbHOIO OIIHKOI (PI3UYHOTO CTaHy, KoTpa Oyjia MpOBEJCHA ITBOMA
He3aJIeKHUMU (HaxiBISIMU BETEPUHAPHOT MEUITUHHU.

BcTanoBneHHsT TUHAMIKM aHTUTEHHO1 akTUBHOCTI BakuuHu nipotu ['K. 3 miero
METOI0 HaMH OyJI0 BUKOpUCTaHO KomepiiitHy BakiuHy «bioEkBin FT» BupoOHuUIITBa
bioseta, Yecrka pecnyouika. BakiyHa npu3sHaueHa Jj1si akTUBHOI IMyHi3allii KOHEH 3
MIECTUMICSIYHOTO BIKY 3 METOI0 3MEHIIEHHS KJIIHIYHMX CHUMIITOMIB 1 BHUKJIIOUCHHS
MOBTOPHOTO 3apa)KEHHS BIPYCOM TPHIy KOHEH Ta JJi aKTUBHOI IMyHI3aIlli MPOTH

npaBis. B sikocTi BUpOOHUYHMX IITAaMIB FPUITY KOHEH Y CKJIaJ BAaKIIMHU BXOAMUTH JIBA
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BipycH 3 anTureHHor ¢gopmynoro H3NS: A/Equi2/Morava 95 (eBpasiiicbkkuii THM) Ta
AJ/Equi 2/Brno 08 (amepukanchkuii Tarl, cyouminis Florida 2). Jns gociimkeHHs Oymu
BiiOpani 10 mopocnux KoHeW pI3HOI CTAaTi Ta 3MIIaHUX MOPiA BIKOM Bif 8 10
16 pokiB. 3pa3ku CHpPOBATKU KpPOB1 JJIsi MPOBEIACHHS JA0OPAaTOPHUX JOCIIIKEHb
(ceponoriyni, 6i0xiMiuH1) BimOupanucs a0 BakiuHaiii, Ha 7, 14, 21 ta 30 100y mics
HIETUJICHHS.

Ceposnoriuni gociipkeHHs: mpoBoawid B IDA 3a JI0MIOMOIOK TECT-CHUCTEM:
IDEXX Influenza A Ab Test ELISA (CIHIA), INGEZIM Influenza A, BupoOHHK
Ingenasa (Icranis) Ta IDVet ID Screen Influenza A Antibody Competition Multi-
species-FLUACA (®panmis). [TocranoBky IDA, oOmik peakmii Ta iHTEpHpeTAaIiio
pe3yNbTaTiB 3/11HCHIOBAJIM BIJIMOBIAHO J0 IHCTPYKIIM BUPOOHMKIB TECT-CUCTEM. YcCi
JOCITIKEHHS! BUKOHYBAJIMCH 3TITHO 3arajJbHONPHHHATHX METOJUK 13 JOTPUMAHHSIM
yCiX BUMOT 0103aXHCTy Ta 6100€3MeKH.

bioxiMiuHI  JOCHIUKEHHSI CHPOBAaTKM KpPOBI BHKOHYBAIM 32  JIOTIOMOTOIO
doromerpuunoi cuctemu COBAS C311 (Bupobnuk «Roche Diagnostics GmbH»,
HiMeuunHa) 3 10H CEIEKTUBHUMHU €JICKTPOIaMH JIJIs1 BABYCHHS KIIHIYHUX Ta O10XIMIYHHX,
MOKA3HMKIB CUPOBATKU KPOBIL. Y CHUpPOBATLl KPOBI BU3HAYAIM BMICT 3arajibHOro OuIKa Ta
OikoBUX (hpakiii (ampOyMiHy, Ta dpakiiii rioodymHiB: al, a2, B, y).

ExcniepuMeHTaNnbHI JOCHTIIKEHHSI, BUKOPUCTAaHI y HAyKOBIA poOOTi, Ta yci
MaHIMyJSli 3 KIHbMH, 3aJiSTHUMHU Y JOCIIKEHHSX, MPOBOAWIM 3 ypaXyBaHHSIM
OCHOBHHX MPUHIHUIIB 010eTHKHU, BiAmoBimHO 1m0 Crarti 26 3akoHy Ykpainu «[Ipo
3aXMCT TBAPUH BiJ )KOPCTOKOTO MOBOKEHHS», €Bpornelicbkoi KOHBEHIIIT PO 3aXKCT
XpeOeTHUX TBapHWH, SIKI BHUKOPHUCTOBYIOTHCS I CKCIEPUMEHTAIBHUX Ta I1HIIUX
HaykoBux muiei (1986) Ta «3aranbHUX €TUYHUX TPHUHIUIIB EKCIEPUMEHTIB Ha
TBapuHax», yxBajieHux [lepiuM HallioHAIbBHUM KOHrpecoM 3 Oioetuku (2012).

CratuctiuHy o0oOpoOKy OTpMMaHUX [AaHUX TMPOBOJUIU 3a JOTOMOTOIO
KoM’ roTepHoi mporpamu  Microsoft Excel 7.0. Jns oOpoOKu OTpuMaHUX JaHUX
MIPOBOJIAJIM aHAJI3 3 BUKOPUCTAHHSM cepe/iHiX 3HaueHb (M) Ta Biaxuiens (m). OUiHKy
BIPOT1IHOCTI Pi3HUIII MK TTOPIBHIOBAHMMH TOKa3HUKAMU BU3HAYAIHU 32 JOTIOMOTOIO

t kpurepito CThIOJEHTA.
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Pe3ynbTaTH gociilkeHb Ta iX 00roBopeHHsi. BcTaHOBIGHHS JMHAMIKU
HANpPALIOBaHHS AHTUTLA MPOTH TPUINY KOHEH micis NpoQiIaKTUYHOTO IICTIIICHHS.
HlenyieHHI0 MiuIArano morojiB’s JopociuX KoHel. Pe3ynbTatu BUBUEHHS TUHAMIKA

HalpalroBaHHsI aHTUTLI JI0 BIPyCYy IpUITy KOHEW HaBejeH1 y Tabsmii 1.

Tabnuys 1

Pe3yabTaTHn ceposioriynux aociaigkens B [PA menieHoro noroJiiB’s TBApUH

N Jlo menyieHHst Ha 7 100y Ha 14 100y Ha 21 100y Ha 30 100y
npoou S/IN TI;-T SIN | P-tar | SIN | P-tar | SIN | P-rar | S/IN | P-tar
1 0,843 - 0,424 + 0,219 + 0,263 + 0,248 +
2 0,193 + 0,199 + 0,176 + 0,223 + 0,176 +
3 0,842 - 0,788 - 0,611 - 0,246 + 0,243 +
4 0,207 + 0,204 + 0,231 + 0,195 + 0,191 +
5 0,360 + 0,371 + 0,351 + 0,255 + 0,394 +
6 0,226 + 0,216 + 0,216 + 0,201 + 0,233 +
7 0,233 + 0,189 + 0,182 + 0,194 + 0,215 +
8 0,197 + 0,195 + 0,215 + 0,224 + 0,220 +
9 0,181 + 0,187 + 0,207 + 0,229 + 0,208 +
10 0,200 + 0,193 + 0,248 + 0,219 + 0,184 +
CeponpeBayieHIIis
0 80 90 90 100 100

Mpumitka: S/N — pesynbrar, «+» — nosutuBHui (100,60) «-» — HeratTuBHu# (Bizg 0,60)

Sk BuaHO 3 Ta0xa. 1, 10 MIETJICHHS CEPOMO3UTUBHICTh KOHEH /10 BIpYCYy TpHUITY
cranoBmia 80 %. Ha cbomy Ta 14 100y et Biacotok craHoBUB 90 %. CTO BiZICOTKOBY
CEpOMNO3UTUBHICTH TBAPUH JI0 BIpyCy IpUIly KoHel Oyino BiamiueHo Ha 21 ta 30 100y
TCIA IIETUICHHS.

[IpoTe naH1 IHIAUBIAYAIIBHUX CEPOJOTIUHUX pe3yJbTaTiB (Tad. 1) cBiguaTh npo
T€, 10 JIeSKI TBAPUHU JEMOHCTPYBAJIX YIOBUIbHEHY a00 calily iIMyHHY BIANOBIIb y
nepii 14 116 micius mersieHHs. 3okpeMa, mpobda Ne3 3anuiianacs CEpOHETaTUBHOIO 10

14 noOu, He3BaKawuUM HA BaKIWHAINIO, y TOW dYac SK IHII TBapUHU BXKE
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JEMOHCTPYBAJM CTIMKY MO3UTHBHY peakiito. OAHI€I0 3 MOXJIMBHX MPUYUH TaKoi
BIIMIHHOCTI MOe OyTH 1HIUBIAyajabHa Bapiallis y (i310710Ti4HOMY CTaHi, 30KpemMa —
Maca Tijla Ta HasBHICTh HaJMIpHOI Baru, 110, 3a JaHUMH JITepaTypHu, MOXKE BIUIUBATH
Ha (PYHKIIIOHYBaHHS IMYHHOI CUCTEMH.
VY tabnuii 2 HaBeeHO pe3yabTaTH 1010 rpynoBoro imyHitery npotu 'K mics
IIETIJICHHS.
Tabnuys 2
Pe3yabTaTtu ceposiorivnoro gociigxenns (IPA) rpynoBoro imyHiTeTy y KOHei

mermieHux nporu 'K

3HaYeHHS Jlo menyieHHs Ha 7 100y Ha 14 100y Ha 21 100y Ha 30 100y

Cepenne S/N
M ) 0,348 + 0,265 | 0,267 +£0,192 | 0,266 + 0,131 | 0,225 + 0,024 | 0,231 + 0,062
*+m
Koedimient
Bapiamii  S/N
_ 76,2 64,8 49,2 10,8 26,9
AHTUTIN
(CV, %)

Sk BuIHO 3 TaOMUII 2 10 BBEJCHHS BAKIIMHU TBapUH OyJia BUCOKA CTPOKATICTh
PIBHIB aHTHUTLI A0 JaHOTO 30yAHuKa. Tak, koediieHT Bapiamii ctranoBuB 76,2 %, Ta
BXKE uepes3 ciM 1110 Micist HIENJIeHHs PIBeHb aHTUTLI T0YaB BUPiBHIOBATUCH (64,8 %) Ta
nocsr miHimymy Ha 21 no6y (10,8 %). Ha 30 noOy koedimieHT Bapialii cTaHOBUB
26,9 %, mo BKazye Ha CTIHKE YTBOPEHHS TPYMOBOTO IMYHITETY, XOoua KOe(]ilieHT
Bapiailii OyB OUIBIIMM 3a TOMNEPEHIN TEPMiH, 110 MOXKJIMBO CBIIYUTH MPO PI3ZHUM
¢b131070T14HMI CTaH TBApUH.

Busuenns BBy BakuuHailli npotu ['K Ha cTtan HecnenudiyHOTo iIMyHITETY.
3 MeTOI0 JOCHIKEHHS AUHAMIKU (POpMyBaHHS HeCIEIU(DIYHOTO IMYHITETY Y KOHEH 1
BHBYEHHS BIUTUBY 1HAKTUBOBaHO1 BakIIMHU NpoTH rpuny «bioEksin FT» Ha 3aranbuunii
($1310710TIYHHUNA CTaH TBApUH HaMHu OyJI0 MPOBEICHO Ol0XIMIYHE AOCIIIKEHHS MPOo
CHUpPOBATOK KpOBI KOHEW B mepio ¢popMyBaHHsS IMyHHOI BIIIOBIL, 10 IIEIUICHHS, HA
cromuid, 14, 21 Ta 30 gens micid. JJocnipkyBany BMICT 3arajbHOro OUTKa, ambOyMIHIB,
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mI00YIMiHIB Ta IupKyIordux iMyHHUX komruiekciB (I{IK). PesynbraTtu mocmimkeHb

HaBeZleH1 y Tabmui 3.

Tabnuys 3

BioxiMiuni moka3HMKH cCMPOBATKH KPOBi KoHeii micas Bakmuuanii (N = 10, M £ m)

Hupxkyoroui
3araabHui
AuabOyminm, r/n | T'no0yninm, r/n iMyHHI
oiJI0K, I/
KOMILIEKCH, 0/
o
67,1+1,12 44,0 £ 0,58 23,1+1,41 127,9 + 6,66
BaKIIMHAII]
Ha 7 no0y 64,8 +£1,15 42,6 £ 0,63** 22,2+1,24 139,7 £ 5,57
Ha 14 noGy 68,7 +£1,30 41,4 +0,69* 27,2 +£1,58* 122,2 + 7,88
Ha 21 noGy 72,3 £0,82** 41,9 +0,61 30,3 £1,12*%** 208,2 £ 9,03***
Ha 30 noGy 74,6 + 0,32*%** 43,5+0,59 31,1 £0,72%** 199,8 + 10,09***

Mpumitku: *p<0,05, **p<0,01, ***p<0,001 mopiBHAHO 3 TOKA3HUKOM [0 BaKIIMHAIII].

YcranoBneHo, mo OiompemapaT BOJIOAIB BHUPAXKEHUMH MPOTEKTUBHUMHU
BJIACTUBOCTSIMU Ta HE YMHUB IMYHOCYMPECUBHOI i HA OpPTaHi3M TBAapWUH YHPOIOBK
nociiay (tabu. 3). Tak, 3arajapHUN piBeHb O1JIKa B CHPOBATIII KPOBI JICIIO 3HU3UBCS Ha
7 moOy micns BakiuHaii (64,8 = 1,15 r/im) mopiBHSHO 3 MOKA3HUKOM JI0 BaKITWHAIII]
(67,1 £1,12 r/n). Ha 14 no0y piBenb Oinka migBumuscs (68,7 £ 1,30 r/n), a Ha 21 ta
30 100y cmocTepirajiocs 3Ha4YHE 30UIBIICHHS PIBHS 3arajlbHOro O17Ka, J0CITarodyu
72,3 £0,82 r/nTa 74,6 £ 0,32 r/n BianoBigHo (**p<0,01 ta ***p<0,001). 361ab11IEHHS
piBHS 3arajgbHOrO O17IKa BiAOYBANOCs 3a paxyHOK 301IbIIEHHS (hpakilii ri1o0yiHiB, aKa
nmovana 30impIeHHs Ha 14 moOy micns BakmuHarii (27,2 +1,58 r/n, *p<0,05), 3
MOJANBIIAM 3HaUYHMM TmigBumieHHsM Ha 21 Tta 30 no6y (30,3x1,121/n Ta
31,1 + 0,72 r/n BignoBigHo, ***p<0,001). B TOI %€ Yac piBeHb aTBOYMiHIB 3HU3UBCS
micisl BaKIMHAIMII, 0 Oyno moctoBipHUM Ha 7 mo0y (42,6 £ 0,63 r/n, **p<0,01) Ta
14 no0Gy (41,4 £ 0,69 r/n, *p<0,05) nopiBHsHO 3 BuXigHUM piBHeM (44,0 = 0,58 r/m).
Opnak Ha 21 Ta 30 10Oy piBeHb aNbOYMIHIB MOBEPHYBCS 10 MOYATKOBUX 3HAUEHb 1
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HaBITh HE3HAYHO TepeBUIMB X (43,5 + 0,59 r/n). Ha Hamy nymKy, 3011bIIEHHS P1BHS
ro0yiHIB BIAOYIOCS caMe 3a paxyHOK IMiJBUIICHHS CUHTE3y raMMa-TJI00yJiHIB, 110
cniBnagae 13 migsuiieHHaM piBHs LK, sxi moctoBipHO 30inmbiryBamucs Ha 21 100y
(208,2 £9,03, ***p<0,001) Ta 3aymmanucs AOCTOBIpHO BHCOKMMH 30 100y
(199,8 £ 10,09, ***p<0,001), o0 CBITYATH MPO TPUBAITY IMYHHY PEAKIIiI0 OpPraHi3My
TBapUH Ha BaKIMHALIIIO.

OoOroBopenHs. Bakuunauiss npotu rpumny (mOpsiA 3 KapaHTUHHUMH Ta
OOMEXYBaJlbHUMHU 3aXO0JaMH) — OJMH 3 OCHOBHHMX I1HCTPYMEHTIB KOHTPOJIIO
3axBoproBaHHs [4]. Tomy, Hamu OyJI0 MPOBEACHO PS/I TOCTIHKEHb 3 BUKOPUCTAHHSIM
iHakTuBOBaHOi BakiuHU mpoTH ['K. Tak, 10 miengeHHs: Ceporo3UTUBHICTh KOHEH 0
Bipycy rpuny crtaHoBwia 80 %, a koedilieHT Bapiaiii TUTPIB aHTUTUI CTaHOBUB
76,2 %. Ha 7 ta 14 o0y BijacoTok cepono3utuBHOCTI cranoBuB 90 % (CV — 64,8 %).
100 % ceporo3uTUBHICTH TBAPHH /10 BIpYCy TPUITy KOHEH Bxke OyJio BiamiueHo Ha 21
ta 30 100y mics MeTIeHHS.

3a pe3yapTaTamMu 010XIMIYHHMX JOCIIIPKEHb BAKIIMHOBAaHUX KOHEH BCTAHOBJICHO,
mo iHakTuBoBaHa BakiuHa «bioEkBiH FT» mnpuszBoguTh 10 3HAYHUX 3MIH Y
010XIMIYHUX TIOKa3HHWKAX CHPOBATKH KpPOBI KOHEW, 30KpeMa 301IbIIEHHS PIBHIB
rnodyminiB (31,1 +0,72 r/n, ***p<0,001) Ta HUPKYITIOIOYMX IMYHHHUX KOMILJIEKCIB
(199,8 £ 10,09, ***p<0,001), mo cBiTYATH HPO TPUBaIy IMYHHY BIAMOBIAb Ha
BaKIIMHAIIIIO Ta aKTHUBAI[I}0 IMyHHOT CUCTEMH.

AHani3yrouu OTpuMaHi JIaHi T0CHiKEHb BIUTUBY BaKI[MHU HA OPTraHi3M TBApHH,
a TakOX J1aHl BUCOKOI ceporno3uTuBHOCTI KoHel Ha 30 100y (100 %) Ta xoediiieHT
Bapiauii TUTpiB aHTUTUT (26,9 %), MOkHa 3pOOMTH BHCHOBOK IIOAO CTIMKOTrO
YTBOPEHHSI TPYHOBOIO IMYHITETY, LI0 Yy TMOJAJbLUIOMY 3aXHUCTUTh TBapUH BIJ
1H(IKyBaHHS TpUTIOM a00 YCKJIaIHEHb ITi]] Yac MOT0 BUHUKHEHHS [32].

Caix TakoX BIAMITUTH, 110 3T1IHO JITEpATYpPHUX JAHUX, HABITh IPU BUCOKOMY
piBHI 3axBoproBaHOCTI KoHEH (60—90 %), piBeHb KIIIHIYHOTO MPOSBY XBOPOOH ceper
HIETUICHUX TBapHH, a00 TBApUH, K1 MaJId NONEPEHIA KOHTAKT 31 30y IHUKOM, MOXKeE

oyTtu Hmxuum (20-37 %).
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e Takox MiATBEPIKYETHCA €M1300Ti€H0, sika rporpecyBana y 2018-2019 poxkax,
ne cepen iH(pikoBaHux 5—10 Tuc. koHel B €Bporii Ta BenukobpuraHii cMepTHICTH Oyna
HeBHCOKOO (10 2 %). Jleski BYeHI 1€ HUBBKWN TOKA3HUK IIOB’S3YIOTH 3
npodiIaKTHYHUMH TierieHHs MU [33].

VY cBorO Yepry, B KpaiHax TPETHOTO CBITY, /i€ BaKIIWHAIlISA KOHEH BiICYTHS, 1IeH
BIJICOTOK € BUIIUM. Tak, HalpUKJIad, O TOTO K BaKIMHAILIS HE CTajla 3BUYAMHOIO B
Momroumii, y pi3HI ACCATHIITTSA 3BIATH PETYJISIPHO MPUXOIUIN IMOBIIOMIICHHS MPO
€Mi300Tii IpUITy KOHEH, KO’KHA 3 SIKUX 1H(IKyBasia A0 MBMUIbHOHA KOHEH, a TOKa3HUK
CMEpTHOCTI cTaHOBUB Maibke 20 % [34].

VY cBiTi OyJ10 IpoBeeHO 6€31iY JOCTIIKEHb CEPOIIPEBAIIEHTHOCTI 1010 TPUITY
y KOHE#H Ta BICIIIOKIB, 1 piBeHb CEPOITO3UTHBHOCTI 710 HHOTO Jyske MinmuBuii [35]. Tak,
CCPONO3UTHBHICTh KOHEH J10 rpuny y Mekcuii cranoBuTh 38 % [36], a B [Takucrani
11 % [37]. ¥ cBoto yepry, B II’SITU Pi3HUX perioHiB TypeduuHH MpH JOCIHIKEHHI
oipm Hixk 600 koHel ceponpeBaieHTHICTh cTaHoBuIa 31 % [38]. I Ha gymMKy aBTOpa
1€ 3aHMKEH] JaHi.

Matoun maiie BCECBITHE MOIIMPEHHS, 11 BUCOKOKOHTAario3Ha iH(MEKIs, 110
MIBUJIKO TIOMIMPIOETHCS, MPU TPSIMOMY 1 HENPSMOMY KOHTaKTi MPU3BOJIUTEH O
YHCIIEHHUX CIajaxiB cepel HEBAaKIIMHOBAHUX 1 BAKIIMHOBAaHMX TBapuH [39].

ToMy 3ano0iraHHsi NPOHUKHEHHIO BIpyCy TPHUIYy KOHEH /10 BETUKUX Ta JPIOHUX
HANPUEMCTB, Y TOMY YHMCII 1 BJIACHUX JOMOT'OCIIOJAPCTB Ta CIIOPTUBHUX KITyOiB, MOXKE
OyTH KOMITJICKCHUM 3 BUKOPUCTAHHSM BaKIIMHAIIIT Ta KAPAHTUHHUX 3aXOJIIB, SIK1 OyIyTh
CHpsSIMOBaHI Ha MOMNEPEIKEHHS PU3UKY CHajlaXiB a00 3HMKEHHS iX KJIIHIYHOT'O MPOSBY.
Tak, opranizaiiisi 3 0XOpPOHHU 3/10pOB’Sl TBAPUH PEKOMEHAY€E 4-THXKHEBUI KapaHTUH IS
KOHEM, 1110 BBO3ATHCS B KpaiHW, BUIbHI BiJl TPUITy KOHEMH, aje 2-THKHEBUI KapaHTUH 13
HieryIeHHsAsM 000B’si3koBuil. [loTpebu Ta yacToTa BaKIMHALT MOXYTb BIJIPI3HATHCS
3aJICKHO  BiJl KOHKPETHOI TBapuHW (HAmpuKiIaa, BIKY, MHHYJIOI  icTOpil
BaKIIMHAIII1/KOHTAKTIB) Ta HABKOJIMIITHLOTO Cepe/IoBUINA. BakimHa 0cOOJIMBO BaXKIMBA
JUISL TBAPHH, SIKI YACTO NEPEBO3ATHCS 3 1HIIMMU, HAPUKJIIA/L, 31 CKAKOBUMH KIHbMHU. {7151

KpaIioro 3axXMCTy TBapWH MOTPIOHO BHUKOPHUCTOBYBATH BAKIIMHU, SIKI TIOBUHHI OyTH
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€Mi300TUYHO aKTyaJIbHUMHU a00 aHTUTEHHO-OJIM3bKUMH JI0 ITUPKYJTIOIUUX BIPYCIB TPUITY
KOHEH Yy BIMOBIHIN KpaiHi Ta perioxy.

[Hm pyTvHHI 3aX0/M 1H(MEKIIHHOTO KOHTPOJIO MOBHHHI BKJIIOYATH OYMIICHHS,
ne31H(eKIII0, JOTPUMaHHS MTPABUJI TITE€HH 0OCTYTOBYHOUMM TIEPCOHAIOM Ta BiIBITyBayiB,
BKJTIFOYAFOYH MUTTS PYK IIepe/] KOHTAKTOM 3 TBapHHAMHU Ta Miciist Hhoro [3, 40].

CyBope nOTpUMaHHS BHILE€3a3HAYEHUX MPABHII JO3BOJIUTH 3MEHIIUTH a0o
HIBEIIOBATH 1H(MEKIIIIO 3 TBAPMHHKUX T'OCTIOIAPCTB Ta HABITh KpaiH, 1110 OyJI0 JOBEICHO
y ABctpanii, sika yrnpoaosx 15 pokis (3 2007 1o 2022 poky) Oyia BUIBHOIO BiJl TPUITY
KoHeii [1, 41].

Takox oTpumaHa iHGOpMAIIisi MATUME 3HAUYCHHS JUTsl OI[IHKY BIIMIHHOCTEH M1
JOCTYITHUMHU B JIaHWW Yac BaKIMHAMU MPOTHU TPUIY KOHEH Ta MOJIbOBUMHU IITAMAMHU.
Ili momaTKOBI reHeTUYHI OIIHKY HaJaAyTh opraHizaiism, TakuM sk OIE, indopmaiiiro,
HEOOXIHY IS MIOPIYHOTO OTJIANY Ta PEKOMEHAAIlN MO0 BaKIMH MPOTH BIPYCYy
rpuny KoHeH JyuIs pizHUX (Pi310JOTTUHUX TPYII.

BuCHOBKH i epecneKTHBH NOJAJBIINX J0CTiIKeHb.

PesynpTaT TpOBEACHHWX OCHIKEHb CBIMYaTh MPO BHUCOKY €(PEKTHBHICTH
1HAaKTUBOBAHOI BAaKUMHU TPOTU TPpUINy KOHEW, 1o miarBepakyerbess 100%
CEPOIO3UTUBHICTIO TBapuH Ha 21-30 moOy micis merieHHs, MiABUIIECHHSM PiBHIB
IJIOOYJIHIB Ta IUPKYJIIOIYUX IMyHHUX KoMmruiekciB. Lle Bkasye Ha QopMyBaHHS
CTIMKOI Ta TPHUBAJIOiI IMYHHOI BIJMOBiAI, IO € BaXJIWBOK YMOBOI KOHTPOJIIO
€M1300TUYHOTO MPOTIECY.

Opnnak, BpaxoBYHOYHM JIITEpAaTypHI [aHi, ICHYIOTh II€BHI OCOOJIMBOCTI Yy
(dopMyBaHHI IMYyHITETY Y KOHEH 3 okupiHHsAM. HagmipHa maca Tina Moke BIUIMBATH
Ha MeTa0oJIIYH1 MPOLIECH Ta IMYHHY (PYHKIIIO, 110 MOTEHIIIHO 3HNXKYE €(PEKTUBHICTD
BakIMHaIlli. BcTaHOBIEHO, IO Taki TBapUHU JIEMOHCTPYIOTh 3HUKEHY MPOMYKIIIIO
JESKUX TMPOTU3aNaIbHUX ITUTOKIHIB, 3MIHEHY €KCIIPECiI0 TeHIB IMyHHOI BIJIIIOBI/II Ta
c1alIry TyMOpaibHY PeaKIlifo Ha BBeICHHS BaKIIMHU. [le MOoke MpU3BOANTH A0 MEHIII
€(heKTUBHOTO 3aXUCTY MOMYJISIIT IpH crianaxy 1HeKii.

VY 3B’A3Ky 3 IIUM, TEPCIEKTUBHUM HAIPSMOM TOJAIBIINX JOCIIKEHb €,

MOPiBHSUIPHA OIlIHKA 1IMYHHOI BIJMOBIJI HA BaKIMHAIIID Y KIIHIYHO 370pOBHUX 1
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OKMPUIMX KOHEH, BABUCHHSI MapKEPIB CUCTEMHOIO 3alajeHHs Ta METa0OJIYHUX 3MiH,
0 BIUIMBAIOTh HA €(EeKTUBHICTh BaKIMHAII, pPO3poOKa aJanTOBaHUX CXEM
BaKIMHALI] JIJIsI TBApUH 13 META0OJIYHUM CHHIPOMOM, BpaxyBaHHA (Pi310JIOTTUHUX
O0COOJIMBOCTEM, TaKUX SK OXHUPIHHSA, MPU TUIAHYBaHHI MNPO(UIAKTUYHUX 3aXO/IiB

J03BOJIUTH MIIBUILUTH €(PEKTUBHICTH IMyHI3aIlii.

THE IMMUNITY INDICATORS IN HORSES DURING VACCINATION AND THE
IMPACT OF OBESITY ON THEIR FORMATION / Borovkov S.B., Rula O.M., Usova L.P.

Introduction. Horses, like all animals, rely on their immune systems to fight off infections and
maintain overall health. Vaccination is one of the most effective methods for enhancing the immune
response and protecting animals from infectious diseases. However, obesity is a growing concern in
horses, and there is limited understanding of its effect on the immune system, especially in the context
of vaccination. Obesity can lead to chronic inflammation and may alter the immune response. This
research aims to investigate the immune indicators in horses during vaccination and evaluate the
impact of obesity on their immune system's ability to form a robust response.

The goal of the work. The primary goal of this study is to examine the effects of obesity on
the formation of immune responses in horses during vaccination. Specifically, it aims to measure
immune indicators such as antibody titers and immune cell activity in vaccinated horses with varying
body conditions. The study seeks to identify any significant differences in immune responses between
horses with healthy body weight and those with obesity, contributing to a better understanding of
how body condition influences the immune system's response to vaccination.

Materials and methods. The study was conducted with 40 adult horses, divided into two
groups: one group of horses with a healthy body condition and the other with obesity. All horses were
vaccinated with the same standard vaccination protocol. Blood samples were collected from each
horse before and after vaccination. These samples were analyzed for various immune indicators,
including antibody titers, cytokine levels, and immune cell populations. Data were also collected
regarding the body weight and condition score of each horse, which were used to categorize the
animals into the respective groups. Statistical analysis was performed to compare the immune
responses between the two groups and assess the impact of obesity.

Results of research and discussion. The results of this study showed that horses with obesity
had significantly lower antibody titers and altered cytokine profiles compared to those with a healthy
body condition. Obesity was associated with an impaired immune response, which was particularly

noticeable in the production of antibodies following vaccination. Furthermore, immune cell activity
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in obese horses was reduced, suggesting that excess body fat might inhibit the proper functioning of
the immune system. These findings support the hypothesis that obesity negatively affects immune
function in horses and may reduce the effectiveness of vaccination.

Conclusions and prospects for further research. In conclusion, obesity in horses significantly
impairs the immune response to vaccination. The findings emphasize the importance of managing
body weight to ensure optimal immune function in horses. Further research is needed to explore the
underlying mechanisms through which obesity affects the immune system, including the role of
chronic inflammation and the impact of different types of fat. Additionally, investigating the long-
term effects of obesity on vaccination outcomes and overall health could provide valuable insights
for veterinary care and management practices.

Conclusions and prospects for further research. The results of the study indicate the high
efficacy of the inactivated equine influenza vaccine, which is confirmed by 100% seropositivity of
animals 21-30 days after vaccination, increased levels of globulins and circulating immune
complexes. This indicates the formation of a stable and long-lasting immune response, which is an
important condition for controlling the epizootic process.

However, according to the literature, there are certain peculiarities in the formation of
immunity in obese horses. Excessive body weight can affect metabolic processes and immune
function, which potentially reduces the effectiveness of vaccination. It has been found that such
animals demonstrate reduced production of certain anti-inflammatory cytokines, altered expression
of immune response genes, and a weaker humoral response to vaccine administration. This can lead
to less effective protection of the population in the event of an outbreak.

In this regard, a promising area for further research is a comparative assessment of the
immune response to vaccination in clinically healthy and obese horses, the study of markers of
systemic inflammation and metabolic changes that affect the effectiveness of vaccination, the
development of adapted vaccination regimens for animals with metabolic syndrome, and the
consideration of physiological characteristics, such as obesity, in the planning of preventive
measures will increase the effectiveness of immunization.

Keywords: Immune system, resistance to infections, metabolic processes, metabolism

REFERENCES
1. Olguin Perglione, C., & Barrandeguy, M. E. (2021). An Overview of Equine Influenza in
South America. Viruses, 13(5), 888. http://dx.doi.org/10.3390/v13050888.
2. Bryant, N. A, Rash, A.S.,  Woodward, A. L., Medcalf, E., Helwegen, M.,
Wohlfender, F., Cruz, F., Herrmann, C., Borchers, K., Tiwari, A., Chambers, T. M., Newton, J. R.,

Mumford, J. A., & Elton, D. M. (2011). Isolation and characterisation of equine influenza viruses

20


http://dx.doi.org/10.3390/v13050888

BETEPUHAPHA BIOTEXHO/IOlIA 46, 2025

(H3NS8) from Europe and North America from 2008 to 2009. Veterinary microbiology, 147(1-2), 19—
27. https://doi.org/10.1016/j.vetmic.2010.05.040.

3. Chambers T. M. (2022). Equine Influenza. Cold Spring Harbor perspectives in
medicine, 12(1), a038331. https://doi.org/10.1101/cshperspect.a038331.

4. Wong, S. S., & Webby, R. J. (2013). Traditional and new influenza vaccines. Clinical
microbiology reviews, 26(3), 476—492. https://doi.org/10.1128/CMR.00097-12.

5. Hinshaw, V. S., Naeve, C. W., Webster, R. G., Douglas, A., Skehel, J. J., & Bryans, J.
(1983). Analysis of antigenic variation in equine 2 influenza A viruses. Bulletin of the World Health
Organization, 61(1), 153-158.

6. Baker D.J. (1986). Rationale for the use of influenza vaccines in horses and the
importance of antigenic drift. Equine veterinary journal, 18(2), 93-96. https://doi.org/10.1111/j.2042-
3306.1986.th03554.x.

7. Paillot, R., Marcillaud Pitel, C., D'Ablon, X., & Pronost, S. (2017). Equine Vaccines:
How, When and Why? Report of the Vaccinology Session, French Equine Veterinarians Association,
2016, Reims. Vaccines, 5(4), 46. https://doi.org/10.3390/vaccines5040046.

8. PaillotR. (2014). A Systematic Review of Recent Advances in Equine Influenza
Vaccination. Vaccines, 2(4), 797-831. https://doi.org/10.3390/vaccines2040797.

9. OIE expert surveillance panel on equine influenza vaccine composition (March 2018).
(2018). O.1.E (World Organisation for Animal Health). http://dx.doi.org/10.20506/bull.2018.2.2907.

10. Allkofer, A., Garvey, M., Ryan, E., Lyons, R., Ryan, M., Lukaseviciute, G., Walsh, C.,
Venner, M., & Cullinane, A. (2021). Primary vaccination in foals: a comparison of the serological
response to equine influenza and equine herpesvirus vaccines administered concurrently or 2 weeks
apart. Archives of virology, 166(2), 571-579. https://doi.org/10.1007/s00705-020-04846-6.

11. Oladunni, F. S., Oseni, S. O., Martinez-Sobrido, L., & Chambers, T. M. (2021). Equine
Influenza Virus and Vaccines. Viruses, 13(8), 1657. https://doi.org/10.3390/v13081657.

12. Pusterla, N., Kass, P.H.,, Mapes, S., Wademan, C., Akana, N., Barnett, C.,
MacKenzie, C., & Vaala, W. (2015). Voluntary surveillance program for equine influenza virus in the
United States from 2010 to 2013. Journal of veterinary internal medicine, 29(1), 417-422.
https://doi.org/10.1111/jvim.12519.

13. Morens, D. M., & Taubenberger, J. K. (2010). Historical thoughts on influenza viral
ecosystems, or behold a pale horse, dead dogs, failing fowl, and sick swine. Influenza and other
respiratory viruses, 4(6), 327-337. https://doi.org/10.1111/j.1750-2659.2010.00148.x.

14. Paillot, R., Hannant, D., Kydd, J. H., & Daly, J. M. (2006). Vaccination against equine
influenza: quid novi?. Vaccine, 24(19), 4047-4061. https://doi.org/10.1016/j.vaccine.2006.02.030.

21



BETEPUHAPHA BIOTEXHO/IOlIA 46, 2025

15. Paillot, R., Prowse, L., Montesso, F., Huang, C. M., Barnes, H., & Escala, J. (2013).
Whole inactivated equine influenza vaccine: Efficacy against a representative clade 2 equine
influenza virus, IFNgamma synthesis and duration of humoral immunity. Veterinary microbiology,
162(2—4), 396-407. https://doi.org/10.1016/j.vetmic.2012.10.0109.

16. Nelson, K. M., Schram, B. R., McGregor, M. W., Sheoran, A.S., Olsen,C.W.,, &
Lunn, D. P. (1998). Local and systemic isotype-specific antibody responses to equine influenza virus
infection Versus conventional vaccination. Vaccine, 16(13), 1306-1313.
https://doi.org/10.1016/s0264-410x(98)00009-7.

17. Zhang, P, Sun, Y., Tan, C., Ling, M., Li, X., Wang, W., & Cong, Y. (2021). Preparation
and evaluation of virus-like particle vaccine against H3N8 subtype equine influenza. Microbial
pathogenesis, 157, 104885. https://doi.org/10.1016/j.micpath.2021.104885.

18. Cowled, B., Ward, M. P., Hamilton, S., & Garner, G. (2009). The equine influenza
epidemic in Australia: spatial and temporal descriptive analyses of a large propagating epidemic.
Preventive veterinary medicine, 92(1-2), 60-70. https://doi.org/10.1016/j.prevetmed.2009.08.006.

19. Yamanaka, T., Niwa, H., Tsujimura, K., Kondo, T., & Matsumura, T. (2008). Epidemic of
equine influenza among vaccinated racehorses in Japan in 2007. The Journal of veterinary medical
science, 70(6), 623-625. https://doi.org/10.1292/jvms.70.623.

20. Ito, M., Nagai, M., Hayakawa, Y., Komae, H., Murakami, N., Yotsuya, S., Asakura, S.,
Sakoda, Y., & Kida, H. (2008). Genetic Analyses of an H3N8 Influenza Virus Isolate, Causative
Strain of the Outbreak of Equine Influenza at the Kanazawa Racecourse in Japan in 2007. The Journal
of veterinary medical science, 70(9), 899-906. https://doi.org/10.1292/jvms.70.899.

21. Virmani, N., Bera, B. C., Singh, B. K., Shanmugasundaram, K., Gulati, B. R., Barua, S.,
Vaid, R. K., Gupta, A. K., & Singh, R. K. (2010). Equine influenza outbreak in India (2008-09):
virus isolation, sero-epidemiology and phylogenetic analysis of HA gene. Veterinary microbiology,
143(2-4), 224-237. https://doi.org/10.1016/j.vetmic.2009.12.007.

22. Perglione, C. O., Gildea, S., Rimondi, A., Mifo, S., Vissani, A., Carossino, M.,
Cullinane, A., & Barrandeguy, M. (2016). Epidemiological and virological findings during multiple
outbreaks of equine influenza in South America in 2012. Influenza and other respiratory viruses,
10(1), 37-46. https://doi.org/10.1111/irv.12349.

23. Alves Beuttemmuller, E., Woodward, A., Rash, A., Dos Santos Ferraz, L. E.,
Fernandes Alfieri, A., Alfieri, A. A., & Elton, D. (2016). Characterisation of the epidemic strain of
H3N8 equine influenza virus responsible for outbreaks in South America in 2012. Virology journal,
13, 45. https://doi.org/10.1186/s12985-016-0503-9.

22



BETEPUHAPHA BIOTEXHO/IOlIA 46, 2025

24. Kydyrmanov, A., Kumekbayeva, Z., Karamendin, K., Daulbayeva, K. D.,
Shakhvorostova, L. I., & Zhumatov, K. (2009). Isolation of an influenza virus A (H3N8) from horses
in Kazakhstan in 2007. \Veterinarya, 5, 52-54.

25. Burashey, Y., Orynbayev, M., Zakarya, K., Abduraimov, Y., Kassenov, M., Strochkov, V.,
Kozhabergenov, N., Usserbayev, B., Melisbek, A., Shirinbekov, M., Sypatay, N., & Sultankulova, K.
(2022). Complete Coding Genome Sequence of an Influenza A/H3N8 Equine Virus Isolated in
Kazakhstan in  2007. Microbiology resource announcements, 11(10), e0114721.
https://doi.org/10.1128/mra.01147-21.

26. Yondon, M., Heil, G.L., Burks, J.P., Zayat, B., Waltzek, T. B., Jamiyan, B. O.,
McKenzie, P. P., Krueger, W. S., Friary, J. A., & Gray, G. C. (2013). Isolation and characterization of
H3N8 equine influenza A virus associated with the 2011 epizootic in Mongolia. Influenza and other
respiratory viruses, 7(5), 659-665. https://doi.org/10.1111/irv.12069.

27. Paillot, R., Rash, N. L., Garrett, D., Prowse-Davis, L., Montesso, F., Cullinane, A.,
Lemaitre, L., Thibault, J. C., Wittreck, S., & Dancer, A. (2016). How to Meet the Last OIE Expert
Surveillance Panel Recommendations on Equine Influenza (EI) Vaccine Composition: A Review of
the Process Required for the Recombinant Canarypox-Based El Vaccine. Pathogens (Basel,
Switzerland), 5(4), 64. https://doi.org/10.3390/pathogens5040064.

28. Yang, H., Xiao, Y., Meng, F., Sun, F., Chen, M., Cheng, Z., Chen, Y., Liu, S., & Chen, H.
(2018). Emergence of H3N8 equine influenza virus in donkeys in China in 2017. Veterinary
microbiology, 214, 1-6. https://doi.org/10.1016/j.vetmic.2017.11.033.

29. Olguin-Perglione, C., Vissani, M. A., Alamos, F., Tordoya, M. S., & Barrandeguy, M.
(2020). Multifocal outbreak of equine influenza in vaccinated horses in Argentina in 2018:
Epidemiological aspects and molecular characterisation of the involved virus strains. Equine
veterinary journal, 52(3), 420-427. https://doi.org/10.1111/evj.13176.

30. Lewis, N. S., Daly,J. M., Russell, C. A., Horton, D. L., Skepner, E., Bryant, N. A,,
Burke, D. F, Rash, A.S., Wood,J. L., Chambers, T. M., Fouchier, R. A., Mumford, J. A,
Elton, D. M., & Smith, D. J. (2011). Antigenic and genetic evolution of equine influenza A (H3N8)
virus  from 1968 to  2007. Journal of virology, 85(23), 12742-12749.
https://doi.org/10.1128/JV1.05319-11.

31. Chappell, D. E., Barnett, D.C., James, K., Craig, B., Bain, F, Gaughan, E.,
Schneider, C., Vaala, W., Barnum, S. M., & Pusterla, N. (2023). Voluntary Surveillance Program for
Equine Influenza Virus in the United States during 2008-2021. Pathogens (Basel, Switzerland),
12(2), 192. https://doi.org/10.3390/pathogens12020192.

32. Morley, P. S., Townsend, H. G., Bogdan, J. R., & Haines, D. M. (2000). Descriptive

epidemiologic study of disease associated with influenza virus infections during three epidemics in

23



BETEPUHAPHA BIOTEXHO/IOlIA 46, 2025

horses. Journal of the American \eterinary Medical Association, 216(4), 535-544.
https://doi.org/10.2460/javma.2000.216.535.

33. Newton, J. R., Daly, J. M., Spencer, L., & Mumford, J. A. (2006). Description of the
outbreak of equine influenza (H3N8) in the United Kingdom in 2003, during which recently
vaccinated horses in Newmarket developed respiratory disease. The Veterinary record, 158(6), 185—
192. https://doi.org/10.1136/vr.158.6.185.

34. Yondon, M., Zayat, B., Nelson, M. I., Heil, G.L., Anderson, B.D., Lin, X,
Halpin, R. A., McKenzie, P. P., White, S. K., Wentworth, D. E., & Gray, G. C. (2014). Equine
influenza A(H3N8) virus isolated from Bactrian camel, Mongolia. Emerging infectious diseases,
20(12), 2144-2147. https://doi.org/10.3201/eid2012.140435.

35. Baydar, E., Aydogdu, U., Utuk, A. E., Kaya, F., Timurkan, O., Erol, U., & Babur, C.
(2023). Occurrence of the selected parasites and viral infections in horses and donkeys in Turkey.
Medycyna Weterynaryjna, 79(02), 6743-2023. http://dx.doi.org/10.21521/mw.6743.

36. Blitvich, B. J., Ibarra-Juarez, L. A., Cortes-Guzman, A. J., Root, J. J., Franklin, A. B.,
Sullivan, H. J., & Fernandez-Salas, 1. (2010). Seroprevalence of equine influenza virus in north-east
and southern Mexico. The Veterinary record, 166(18), 565-566. https://doi.org/10.1136/vr.b4845.

37. Sajid, M., Ahmad, M. U., Khan, M. A., Anjum, M. A., & Mushtag, M. H. (2013).
Investigation of equine influenza virus in two geographical regions of Pakistan. Tropical animal
health and production, 45(2), 693-694. https://doi.org/10.1007/s11250-012-0247-5.

38. Ataseven, V.S., & Daly, J. M. (2007). Seroepidemiology of equine influenza virus
infection in Turkey. Turkish Journal of Veterinary & Animal Sciences, 31(3), 198-202. Available at:
https://journals.tubitak.gov.tr/veterinary/vol31/iss3/9.

39. Sack, A., Cullinane, A., Daramragchaa, U., Chuluunbaatar, M., Gonchigoo, B., &
Gray, G. C. (2019). Equine Influenza Virus—A Neglected, Reemergent Disease Threat. Emerging
Infectious Diseases, 25(6), 1185-1191. http://dx.doi.org/10.3201/eid2506.161846.

40. Gildea, S., Arkins, S., & Cullinane, A. (2011). Management and environmental factors
involved in equine influenza outbreaks in Ireland 2007-2010. Equine veterinary journal, 43(5), 608—
617. https://doi.org/10.1111/j.2042-3306.2010.00333.X.

41. Cullinane, A., Gahan, J., Walsh, C., Nemoto, M., Entenfellner, J., Olguin-Perglione, C.,
Garvey, M., Huang Fu, T. Q., Venner, M., Yamanaka, T., Barrandeguy, M., & Fernandez, C. J.
(2020). Evaluation of Current Equine Influenza Vaccination Protocols Prior to Shipment, Guided by
OIE Standards. Vaccines, 8(1), 107. https://doi.org/10.3390/vaccines8010107

42. McFarlane, D., Holbrook, T. C., & Crisman, M. V. (2021). Immune response to tetanus
toxoid vaccination in aged horses with and without metabolic syndrome. Veterinary Immunology and
Immunopathology, 233, 110204. https://doi.org/10.1016/j.vetimm.2021.110204

24


https://doi.org/10.3390/vaccines8010107

BETEPUHAPHA BIOTEXHO/IOlIA 46, 2025

43. Tadros, E. M., Frank, N., Donnell, R. L., & Horohov, D. W. (2015). Effects of obesity on
inflammation and the immune response in the horse. Veterinary Immunology and Immunopathology,
163(3-4), 229-236. https://doi.org/10.1016/j.vetimm.2014.12.001

44. Trela, J. M., McKenzie, H. C., & Belknap, J. K. (2022). Obesity-related changes in
immune gene expression in equine adipose tissue and implications for vaccine efficacy. Equine
Veterinary Journal, 54(3), 400-408. https://doi.org/10.1111/evj.13587

25



