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AHHOTAMA

B crartbe ommcaHel ucclenoBaHUS BHpyca rematuta E, oOHapyXEHHOTO B NTHIEBOAYECKOM
x03s1iicTBe puropoa r.Anmarel (Kasaxcran), BoO BpeMsi BCHBIIIKY 3a00I€BaHKs HEU3BECTHOW ATHOIOTHH
y UBIUIAT MECSIYHOTO Bo3pacTa. B mapeHXwMe medeHW M TOYeK BBISBICHBI 3epHUCTAs AUCTPOGUS U
HEKPOTHYECKHE W3MEHEHUs, Pe3Koe YBEIHMYEHHE pa3Mepa Cele3eHKH u JUMQpouaHbx (ommukyn. Ilpu
OT-IILP k koHCepBaTHBHOMY (pparMeHTy reHa XelIHKa3bl BUpyca renatuta E B ueTbipex uccie 0BaHHbIX
obpasmax odHapyxena PHK Bupyca, moarBepskmaromias Hamnaue Bo30yIUTEIS.

KuroueBble cioBa: nruua, Bupyc renatura E, OT-IILP, rucronoruueckue uccaeaoBaHusl.

Bupychsriii renatut E (BI'E) — 310 uH(pekunonHoe 3a0oieBaHue MTHII, MICKOMHUTAIOIINX
JKMBOTHBIX U 4elloBeka, Bbi3biBaeMoe PHK-comepikamum Bupycom cemeiictBa Hepeviridae. Y
JOMalHuX Kyp renatut E 3apeructpupoBad BO MHOTHX cTpaHax mupa ¢ 80-X rogoB Mpouuioro
cronetusi — B Apctpanuu, CIIA, Mcnanuu, Poccun, Benrpuu, Utanuu, Kurae [1, 2, 3, 4, 5, 6,
7], Kopee, Uexuu, Aurnuu, Y kpaune, [lonbmie, M3paunne [8] no cerogHsAmHuA 1€Hb.

Briepsrie 60se3Hb OblIa OTMEUEHA Y HBIIUIAT ¢ CHHAPOMOM OOJIBIION TIEUYSHH B CEIC3CHKH
(Big liver and spleen — BLS) B8 Ascrpanuu [9]. B CIIIA u Kanane takxke 3aperucTpupoOBaHO
3a00JIeBaHNEe, WU3BECTHOE KaK CHHJPOM TeNaTo-CIJIEHOMeraauu 0e3 KaKuX-1M00 H3BECTHBIX
BO30yauTeNneil W mpoBouUpyrOmUX (aKTopoB. MoIeKynsapHO-TEHETHUECKHE HCCIeI0BaHUS
nokaszanu, 4to Bo3Oymutenun BLS B ABcrpammu u remaro-cruieHomeranuu B CLHA sBisrorcs
paznuuHbiMi BapuaHTaMu BI'E mouTu MaeHTUYHBIMU MO HYKJIEOTHUIHOM MOCIEI0BATEIbHOCTH.
Ha ocHOBe 3HAUMTENBHOTO CXOJACTBA MX T'€HOMOB ¢ TakoBbiMH BI'E wyenoBeka u apyrux
KUBOTHBIX BO30OynuTenb BLS o6o3HaueH ornenbHo kKak BI'E mrwi.

3apa)keHue JAOMAIHUX MTHI] renaTUTOM E mpoucxoauT alluMEeHTapHO, BO3MOYKEH TakKkKe
TpaHCOBapHaJbHbIM MyTh mepenaun Bupyca [10]. 3aboneBanue y Kyp pas3BuBaercs c 24-
HEJENBPHOTO BO3pacTa, M Yy OONBIIMHCTBA KIMHUYECKH He TposBiseTcs. CHIKAOTCS
IPOAYKTUBHOCTh U SHIIEHOCKOCTh MOT0JIOBbS, Y HEKOTOPHIX HAOJIOJAETCsl COHHOE COCTOSIHUE,
IIPOUCXOAUT MAacCOBBIM Naaek 340poBod ¢ Buay nrtuubl [11]. Yacto BupycHsii rematut E
COTIPOBOXIACTCS JKEATOYHBIM TEPUTOHUTOM. JMarHOCTHPOBATh HWH(MPEKIHUIO MOXKHO IO
MaTOJIOT0-MOP(OTOTHIECKHM HM3MEHEHHSIM C O00s3aTeNbHBIM TMOATBEPKJACHUEM C TOMOIIBIO
NDA wmm TI11P.

[leqpr0 MAaHHOTO MCCIENOBAaHMS SIBUIOCH ONpENENICeHUE BO3MOXHOW poau BI'E B
CMEPTHOCTH W CHIDKCHHMH TPOJYKTUBHOCTH y Kyp C CHHJIPOMOM Te€MaTo-CIUICHOMETAIUH B
INTULIEBOTUYECKUX X03s1HcTBax PK.

Marepunajbl M1 METOABI HCCJICAOBAHUS

21.]'[5[ BUPYCOJOTHUYCCKUX, THCTOJIOTMYCCKHX MW TEMATOJOTHMYCCKHUX I/ICCHeJIOBaHI/Iﬁ oT
OOJIBHBIX M MAaBIIMX NTHULl COOPaHBI KJIOAKAJIbHBIE, TPaxXealbHble CMBIBBI, KYCOUKH BHYTPEHHUX
OpraHoB U 00pas3Ibl KPOBH.
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CMBIBBI COOMpany CTEpUIbHBIMH BAaTHBIMH TaMIIOHAMH, MOMeHald BO (DJIAaKOHBI CO
cpenoit 199, coneprkareit koMmrieke aHTHONOTHKOB (reHUIuTMH 2000 ex/mi1, CTpenTOMUIIUH 2
Mmr/mi, reHTamMuniiH 50 Mkr/mi, HuctatuH 50 en/mi) u OBIYMET CHIBOPOTOYHBIA aIbOYMUH
(0,5%/m1). st momeTa U KII0aKaJbHBIX CMBIBOB KOHIIEHTPALIMIO aHTUOMOTHKOB YBEIIMYMBAIH B
nATh pas. [IpoObl 10 BUPYCOTOTHUECKUX UCCIAEAOBAaHUN XpaHUIU B KUAKOM a30Te (-196°C).

JIJIst THCTOJTIOTUYECKUX M TTATOJIOTOAHATOMUYECKHUX MCCIICIOBAHUN TYIIKU BCKPBIBAIH, TIPU
BHEIIHEM OCMOTpPE YUUTBHIBAIU pa3Mephl Teja, BEC, YIIUTAHHOCTb, COCTOSIHUE KOXH, CIU3UCTBIX
obOosiouek. M3 maBmuX WBIUIIAT MOMYyYeHBI KYCOYKHM BHYTPEHHUX OpraHoB (II€YCHb, IMOYKA,
Celie3eHKa, Jierkhe, KumieuyHuk). Tkanu ¢ukcupoBaiiu B 10% HeWTpallbHOM pacTBOpe
¢dopmanuHa, mociae MPOMBIBKM B BOJE HPOBOJIMIN OOE3BOKMBAHHE B CHHPTaX BOCXOJSIIEH
KpPENoCTH, MPONUTHIBAIA NapaduHoM. 3aTeM TOTOBWJIM THUCTOCPE3bl TONIIUHOW 3—5  MKH,
OKpAacKy Cpe30B MPOBOAMIM T'€MAaTOKCHIMHOM W 303MHOM 10 BaH—IM30HY, OKpammBaiu MO
obmenpuHaTon Meroauke [12], MukpodoTo mpenaparoB CHUMAIHM MPU MOMOIIM MHKPOCKONA
mapku «Leicay EVOS XL Core, (Thermo Fisher Scientific). Ma3ku KpoBu OT OOJIBHBIX IBITLIST
¢bukcupoBanu B 96% cnupre U okpammBanu mo PomanoBckomy [13]. s monexymnsipHO-
TeHETUYECKUX MCCIIEeIOBAaHUN MTPOOBI OPraHOB M TKaHEH TOMOTEHH3UPOBAIN B KPHOIIPOOUPKAX €
TPAHCIIOPTUPOBOYHOW Cpefod TMpU TMOMOIINM HEPXKABEIOMIMX CTAJbHBIX IIAPUKOB B
ABTOMAaTHUYECKOM BBICOKOCKOPOCTHOM T'OMOTCHHM3aTope 3akpbiToro tuma TissueLyzer |l
(QIAGEN). Boigenenne PHK u3 roMoreHaToB opraHoB IPOBOIMIM C MCIIOJb30BaHHEM Habopa
QlAamp Viral RNA Mini kit (Qiagen GmbH, Hilden) B cooTBeTcTBHH € peKOMEHIALUSME
npousBogutens. PHK skcrparupoBann u3 140 MK KIMHUYECKUX OOpa3lloB M SIIOMPOBAIH B
OKOHYaTEJIIbHOM 00beMe 60 MKJI J€MOHU3UPOBAHHOMN BOJIBI.

Bupycocnenuduueckne PHK BoisiBasiim B Ouompobe B OJHOLIATOBOM  0OpaTHOM
TPAHCKPHITIIUN-TIOTUMEPA3HON TISTTHON peakiuu ¢ nmpuMeHeHrneM Habopa Access One-Step RT-
PCR Kit (Promega) coriacHO HHCTPYKIIMU C KCIIOJIb30BAHHEM MPAiMEPOB K KOHCEPBATHBHOMY
¢parmenty rena xenmukassl BTE AHEV F: 5°- TGT TAT TCAC CCAC CAA GAAC GTCTG -
3’; Helic R: 5°- CCTCAGTGGACCGTATATCGACCC, oxpatsiBaroiemMy GparMeHt B 452 map
OCHOBaHHH.

Peakuuro mpoBoaunu B Tepmorukiepe Eppendorf Gradient mpu crnenyromux napamerpax:
oOpatHast TpaHckpunuus npu 48°C 45 MuH, HadanpHas 2 MuH JeHartypauus npu 95°C u
ammumndukanus B 40 nMKIOB, BKIOYaromas aeHatypamuio (94°C, 60 cek), OT>KUT TMpaiiMepoB
(42°C, 60 cex) u yanunenue uenu (72°C, 60 cex) ¢ nocieayooiieil OKOH4aTeIbHOW 3JIOHTaluel
npu 72°C, 10 MuH.

Pe3yabTaTsl H 00Cy:KICHUE

Jlerom 2014 1. B OIHOM W3 NTULEXO3AUCTB NpHUTropoja T.AiMarel OOHAPYKEHO
3a00JIeBaHHE€ HEW3BECTHOW DJTHUOJIOTMH, COMPOBOXKABIIEECS THOETBI0 IBIUISAT MECSYHOTO
Bo3pacta. Y OONBHBIX MTHUIl OTMEYald oOlee YrHeTeHUe, IOCTENEeHHOe ocaablieHne ¢
JIETabHBIM UCXOJIOM.

[Ipy BCKpBITUM TpPYNOB YCTAaHOBJIEHBI: 3HAUWTENbHOE yBelIMueHue odobeMa (B 4—6 pa3)
MEYCHU, TECTOBATOCTh KOHCUCTEHIINH, TIOJIKAIICYIbHbIE KpOBOM3NUsHUS B Heil. Cene3eHka Oblia
yBenudeHa B 3—4 pasa, U Ha pa3pe3e HaXOAWINCh MOTYIPO3pavyHble 3epHa. Y TITHUIl HAOTIOJAINCh
CTYCTKHU KPOBH, CEPO3HASI KUAKOCTh B 00JIACTH IPYAHOMN MOJIOCTH.

B Ma3kax KpoBW HaXOIMJIN MHOKECTBO 3epHHUCTHIX JICHKOIIUTOB U OTMEUAIH YMEHBIIICHHE
KOJIMYECTBO JUM(OIUTOB. B mapeHxruMe MeueHu U MOYeK BBISBICHBI 3epHUCTast AUCTPO(Us 1
HEKPOTHUYECKUE M3MEHEHUs. MHOTHE KPOBEHOCHBIE COCYIbI ObUIM CHABJICHHBIMH M ITYCTBHIMH,
0ao4HOEe CTpPOEHHUE MEYCHH MOBCEMECTHO OBLJIO HApYIIEHO, B MPOCTPAaHCTBaX HaOIIOANOChH
OTJIOKEHUE aMWIOUAa. B MEXIOJbKOBOH COCTUHUTEILHON TKAaHW TICUCHW HAXOJMIIA OdYarh
KJIETOYHOW WH(PUIBTpALMU, COCTOSIIHUE W3 JTUMGOIUTOB U DSO3WHO(PHUIOB C TPUMECHIO
TTa3MaTHYECKHUX KICTOK (PHCYHOK 1); BBISBIICHBI THE3/IHBIC CKOIIJICHUS KJIETOYHBIX SJICMEHTOB B
ME3CHXUME, TakKe€ OTMEYEHO pEe3KOe YBEIMUEHUE pa3Mepa CeNne3éHKH U JUMQPOUTHBIX
b oKy
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Pucynoxk 1 — Ileuens naBiero 1pIruieHKa. J(uckoMIuIekcanus 0aaoK U HEKPO3bl TeNaTOIUTOB.,
T'emartoxcumma-303uH. M %10

[TaTosmornyeckue M TUCTOJIOIMYECKHE HM3MEHEHHS C NPEUMYILIECTBEHHBIM ITOPAKEHUEM
IICUYCHHN M CEeJIEe3EHKH, MAaCCOBOCTh 3a00JICBaHUS YKA3bIBAJIM HA BO3MOXKHOCTH MOPAXKEHUS TTHIL
BUPYCHOH MH(eKIMel XapakTepu3yIoIIencs renaToIMeHaIbHBIM CHHIPOMOM.

C nenpio ycTaHOBJICHUSI BO3MOXKHOTO HH(pumpoBanus usiuisaT BI'E nTun npoBogmmm OT-
IIIIP k xoHcepBaTUBHOMY (parMeHTy reHa xenukassl BI'E. B uerbipex wuccienoBaHHBIX
obOpasiax obHapyxena PHK Bupyca, oxBareiBaromias ¢parmMeHT B 452 mapbl OCHOBaHUI

(pucyHok 2).

4C SC 6C 1A 2A 4A 2A1 3Al 4A1 SA1 6A 7A BA M

[Mpumeuanue — M wmonekynspubiii Mapkep, 2C mo 6C mpobsr ntun, 1A mo 8A mpoObl U3
nrunedpadbpuku Nel, 2Al, 3Al, 4Al, 5Al mpo6s! nTutedadprkn Ne2

Pucynok 2 — ¢pparment PHK Bupyca, oxBaTpiBatomuii 452 napbl OCHOBaHUH

B npob6ax nrunedadbpuxu Ne2. — 2Al, 3Al, 4Al, 5Al obnapyxena PHK BI'E, B ocranbHbIX
npob6ax PHK manHoro Bupyca orcyrcTBoBaa.

3aki0ueHue

Bupyc renatura E cBsi3an ¢ cunzapomom Oosbmioi meueHu u cene3énku (BLS), Taxxe
Ha3bIBAEMbIM CHHAPOMOM IenaTo-cljIeHoMeranuu. Briepseie oH oOHapykeH y Kyp B ABCTpaiuu
B 1980-x rr. [1], B EBporne 3apeructpuposan B Utanuu u Benrpuu 8 2004-2005 rr. [14, 15]. B
[Tonpmie BeTepuHapb! HaOMIOMAMH Cirydan 3a0oneBanus BLS B 2007 1., XOTs mepBbie YaCTUYHBIC
MOCTIeI0BATEIbHOCTH IT'€HOB MOJbCckUX M30M8TOB BI'E onucans! u npencrasnensl B GenBank B
2010 . [16].

ITo manubsim X. J Meng, H L Shivoprosad [17] ot cyoknuandeckux ¢popm nrudbero BI'E
CTpaJaroT MPEUMYIIECTBEHHO B3pOCIIbIE HECYIIKH, Opoiliepsl M pabOTHUKH (epM, IIPH ITOM
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MPOU3BOACTBO vl CHIkaercss A0 20% B Hemeno, a CMEPTHOCTh yBenuuuBaeTcs A0 1%,
BO30yIUTEINb TAKXKE BBIACISICTCS OT 3I0pOBBIX Kyp [18].

[Tomumo npyrux ¢akTopoB (Hampumep, HUMMYHHOIO CTaryca ITHUI), T€HETHYECKHE
paznunuust Mexny uzoisraMu BI'E MoryT ObITh IPHUMHON Pa3TUYHON CTENEHN UX MATOTC€HHOCTH
1 UH(OEKITMOHHOM 10361 [19].

OOHapyXeHHbIE B HAIlleM HCCIEJOBAaHMM YBEIWYCHHBIC TIEUYEHb M  CeJe3EHKa,
cyOKarcyJspHble KPOBOU3IHMSIHUS B IEYEHU U KPOBSHUCTAS )KUJIKOCTh B BUCLEPATIbHOM MOJIOCTH
SBIISIOTCS TUIMWYHBIMUA TATOJIOTUYECKUMU ToBpexaeHusmu 1npu BI'E. Takum o0pazom,
ONMCAHHbIE BBIIIE NATOJOINOAHATOMUYECKHE M THCTOJIOTMYECKHE W3MEHEHUs, a TaKke
pesynbratel [IIP ananu3a opraHoB OOJIHBIX HBITUIAT CBUACTENHCTBYIOT 0 Haymuuu BI'E nrui B
xo03sicTBax Ha Tepputopuu PK.

DOUHAHCUPOBAHME
Hacrosimee wuccnenoBanue  ¢unancupyercss Komwurerom Haykn  MuHHCTEpCTBa
oOpa3oBanus u Hayku Pecniy6muku Kazaxcran (rpant NeAP08053014).
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renuka3 reHiHiH KoHcepBaTuBTI ¢parmentine KT-IITP rteprt ynrine Bupycteik PHK asbikTamysr,
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AVIAN HEPATITIS E IN KAZAKHSTAN
doi:10.53729/MV-AS.2022.03.05

Abstract
The article describes the study of hepatitis E virus detected in a poultry farm in the suburbs of
Almaty (Kazakhstan), during an outbreak of a disease of unknown etiology in 30-day old chickens. In the
parenchyma of the liver and kidneys, granular dystrophy and necrotic changes, a sharp increase in the size
of the spleen and lymphoid follicles were revealed. Viral RNA were revealed In reverse transcription
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polymerase chain reaction with primers directed to the conservative fragment of the hepatitis E virus
helicase gene in four samples, confirming with the presence of the pathogen.
Keywords: poultry, hepatitis E virus, RT-PCR, histological studies

Hepatitis E virus (HEV) is an infectious disease of birds, mammals and humans caused by
RNA-containing virus of the family Hepeviridae. In domestic chickens, hepatitis E has been
registered in many countries of the world - in Australia, USA, Spain, Russia, Hungary, Italy,
China[1, 2, 3, 4, 5, 6, 7], Korea, Czech Republic, England, Ukraine, Poland, Israel [8].

The disease was first reported in chickens with Big liver and spleen syndrome (BLYS) in
Australia [9]. A disease known as hepatosplenomegaly syndrome has also been reported in the
United States and Canada without any known causative agents or provoking factors. Molecular
genetic studies have shown that the causative agents of BLS in Australia and hepato-
splenomegaly in the United States are different variants of HEV with almost identical nucleotide
sequences. Based on the significant similarity of their genomes to those of human and other
animal HEVs, the causative agent of BLS is designated separately as avian HEV.

Infection of poultry with hepatitis E occurs in the alimentary way, transovarian route of
virus transmission is also possible [10]. The disease in chickens develops from 24 weeks of age,
and most chickens have no clinical manifestations.The productivity and egg production of the
livestock are reduced, some have a sleepy state, there is a mass death of a healthy-looking bird
[11]. Often viral hepatitis E is accompanied by yolk peritonitis. The infection can be diagnosed
by pathological and morphological changes with mandatory confirmation by ELISA or PCR.

The purpose of this study was to determine the possible role of HEV in mortality and loss
of productivity in chickens with hepatosplenomegaly syndrome in poultry farms of Kazakhstan.

Materials and research methods

Cloacal and tracheal wipes, pieces of internal organs and blood samples were collected
from sick and dead birds for virological, histological and hematological studies.

Washouts were collected with sterile cotton swabs, placed into vials with medium 199
containing a complex of antibiotics (penicillin 2000 U/ml, streptomycin 2 mg/ml, gentamicin 50
ug/ml, nystatin 50 U/ml) and bovine serum albumin (0.5% /I). For litter and cloacal washings,
the concentration of antibiotics was increased five times. Samples were stored in liquid nitrogen
(-196°C) before virological studies.

For histological and pathoanatomical studies, the carcasses were dissected; during an
external examination, the body size, weight, fatness, condition of the skin, mucous membranes
were taken into account. Pieces of internal organs (liver, kidney, spleen, lungs, intestines) were
obtained from dead chickens. The tissues were fixed in a 10% neutral formalin solution, after
washing in water, they were dehydrated in alcohols of increasing strength, and soaked in
paraffin. Then, histosections 3-5 pum thick were prepared, the sections were stained with
hematoxylin and eosin according to Van Gieson, stained according to the generally accepted
method [12], microphotograph preparations were taken using a Leica EVOS XL Core
microscope (Thermo Fisher Scientific). Blood smears from sick chickens were fixed in 96%
alcohol and stained according to Romanovsky [13]. For molecular genetic studies, samples of
organs and tissues were homogenized in cryovials with a transport medium using stainless steel
balls in an automatic high-speed homogenizer of a closed type TissueLyzer 1l (QIAGEN). RNA
isolation from organ homogenates was performed using the QIAamp Viral RNA Mini Kit
(Qiagen GmbH, Hilden) according to the manufacturer's recommendations. RNA was extracted
from 140 pl of clinical samples and eluted in a final volume of 60 pl of deionized water.

Virus-specific RNA was detected in a bioassay in a one-step reverse transcription-
polymerase chain reaction using the Access One-Step RT-PCR Kit (Promega) according to
instructions using primers to the conserved fragment of the AHEV AHEV chelicase gene: 5'-
TGT TAT TCAC CCAC CAA GAAC GTCTG -3 Helic R: 5-
CCTCAGTGGACCGTATCATGACCC, spanning a 452 base pair fragment.
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The reaction was performed in an Eppendorf Gradient thermocycler under the following
parameters: reverse transcription at 48°C 45 min, initial 2 min denaturation at 95°C, and
amplification in 40 cycles including denaturation (94°C, 60 sec), primer annealing (42°C, 60 sec)
and chain extension (72°C, 60 sec) followed by final elongation at 72°C, 10 min.

Results and discussion

In the summer of 2014, a disease of unknown etiology, accompanied by the death of one-
month-old chickens, was found in one of the poultry farms in the suburbs of Almaty. The sick
birds showed general depression, gradual weakening with lethal outcome.

At autopsy, the following were established: a significant increase in the volume (4-6 times)
of the liver, testiness of the consistency, subcapsular hemorrhages in it. The spleen was enlarged
3-4 times, and translucent grains were found on the section. Blood clots and serous fluid in the
thoracic cavity were observed in the birds.

In blood smears, many granular leukocytes were found and a decrease in the number of
lymphocytes was noted. In the parenchyma of the liver and kidneys, granular dystrophy and
necrotic changes were revealed. Many blood vessels were compressed and empty, hepatic bar
structure was disturbed everywhere, amyloid deposition was observed in spaces between them.
In the interlobular connective tissue of the liver, foci of cell infiltration were found, consisting of
lymphocytes and eosinophils with an admixture of plasma cells (Figure 1); nested accumulations
of cellular elements in the mesenchyme were revealed, and a sharp increase in the spleen and
lymphoid follicles was also noted.

[ ¥ (Y % Y :‘ A : I ...‘ . “.. '._:
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Figure 1 - Liver of a fallen chicken. Discomplexation of bars and necrosis of hepatocytes.

Hematoxylin-eosin. M x10

Pathological and histological changes with a predominant lesion of the liver and spleen, the
mass nature of the disease indicated the possibility of birds being affected by a viral infection
characterized by hepatolienal syndrome.

In order to determine the possible infection of chickens with avian hepatitis E viruses, PCR
was performed to identify the pathogen. During RT-PCR to a conservative fragment of the HEV
helicase gene revealed viral RNA covering a fragment of 452 base pairs in the four samples
examined (Figure 2).
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Note - M molecular marker, 2C to 6C bird samples, 1A to 8A samples from poultry farm #1, 2Al,
3Al, 4Al, 5Al samples from poultry farm #2

Figure 2 — RNA fragment of the virus covering 452 base pairs

In the samples of poultry farm No. 2. — 2Al, 3Al, 4Al, 5Al HEV RNA was detected, in
other samples RNA of this virus was absent.

Conclusion

Hepatitis E virus is associated with large liver and spleen syndrome (BLS), also called
hepato-splenomegaly syndrome. It was first discovered in chickens in Australia in the 1980s. [1],
in Europe it was registered in Italy and Hungary in 2004-2005. [14, 15]. In Poland, veterinarians
observed cases of BLS in 2007, although the first partial gene sequences of Polish HEV isolates
were described and presented in GenBank in 2010 [16].

According to X. J. Meng, H. L. Shivoprosad [17], subclinical forms of avian HEV
predominantly affect adult layers, broilers and farm workers, with egg production decreasing to
20% per week and mortality increasing to 1%; the pathogen is also isolated from healthy hens
[18].

In addition to other factors (e.g., the immune status of birds), genetic differences between
HEV isolates may account for their varying degrees of pathogenicity and infective dose [19].

Enlarged liver and spleen, subcapsular hemorrhages in the liver, and bloody fluid in the
visceral cavity found in our study are typical pathological lesions in HEV. Thus, the
pathoanatomical and histological changes described above, as well as the results of PCR analysis
of the organs of sick chickens, indicate the presence of avian HEV in farms in the territory of the
Republic of Kazakhstan.
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