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{Abstract] Objective To investigate the prevalence of anti-hepatitis E virus (HEV) and
genotypes of hepatitis E virus in 8 species of animals including swine, cattle, sheep, horse, donkey,
dog, chicken and duck in the suburb of Beijing. Methods Serum samples were collected from the 8
species of animals, and fecal samples of younger swine were collected from 2 stock farms. Anti-HEV
was detected by Double Antigen Sandwich Assay. HEV RNA from fecal samples was detected by a
reverse transcription nested polymerase chain reaction (RT-nPCR). Parts of the PCR products were
cloned and sequenced. The swine HEV sequences were analyzed genetically. Results The positive
rates of anti-HEV in serum specimens of swine, cattle, horse, donkey, sheep, dog, duck and
chicken were 80.43%(481/598) , 15.02%(52/346) , 14.29%(40/280) ,0(0/26) , 9.88%(33/334) , 0(0/
21),3.03%(7/231) and 2.53%(8/316) , respectively. The anti-HEV prevalence of adult swine ( =6
months) and younger swine ( <3 months) were 87.86% (369/420)and 62.92% (112/178 ) respectively.
74 of 111 (66.67% ) pig faces were positive for HEV RNA. Sequence analysis on these positive
samples showed that there were 6 groups of HEV designated as bjswi, bjsw2, bjsw3, bjswd, bjswS and
bjsw6. The 6 strains of HEV shared 94.5%~99.6% sequence identity of partial HEV ORF2 nucleotide
with each other. The identities of HEV ORF2 nucleotide sequences between the 6 strains and genotype
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1, 2, 3 and 4 were 75.6%-78.6% , 75.6%-76.2% , 77.1%-80.7% and 83.7%-94.5% , respectively.
The sequence identity between the 6 strains and human HEV genotype 4d was 90.09%-94.5% .
Conclusion HEV infection was seen in swine, cattle, horse, sheep, duck and chicken in the
suburbs of Beijing. The anti-HEV positive rate appeared the highest in swine and the lowest in dog
and donkey. The six strains of HEV isolated from younger swine belonged to genotype 4d.
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S1 ATGTYCGYATYYTWGTCCA 5887 ~ 5905
s2 TGGCGYTCKGTTGAGACCTCY 5967 ~ 5987
S3 CDGCCGACGA AATCAATTCTG 6369 ~ 6349
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89.7%.83.9% ~ 87.1%H184.0% ~ 85.7%(%2.3),

4. LB 27 . B MEGA 4.0 344 %} 6 # HEV
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4 3 2 1

bjswl 843~936 77.1~77.7 759
bjisw2 843~936 78.6~80.7 759
bjsw3  84.0~945 783~80.1 759
bjswd  84.0~936 798~783 759
bjswS  83.7~939 78.0~80.1 75.6
bjsw6  84.6-939 78.6~80.7 76.2 76.2~77.7 100

1 744~80.1 747~780 75.6~789 100

2 73.2~76.8 71.7~73.5 100

3 74.7~ 804 100

4 100

76.2~78.0 984 99.0 100
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HEVEABFRREHRITH
FEEZE N, GmEH-HEV
PR 2R 7 14.29%(40/280) , 5

REFEEFIRERFHXD




- 50 - PR RIEEE 2010551 AE31%5 18 ChinJ Epidemiol, January 2010, Vol.31,No.1

%3 O6YEHEVEMFS) 5 4 WHEV KW RIBRRFFIH
AP A

4g 4e 4d 4c 4b 4a

bjswl 853 839 90.6~93.3 85.0~89.7 86.7~88.3 82.7~853
bjsw2 857 87.1 90.3~93.6 85.7~87.7 88.3~90.3 84.3~87.7
bjsw3 850 864 90.3~94.3 85.7~87.7 87.0~89.7 83.7~87.0
bjswd 840 857 90.0~93.3 85.7~87.3 86.7~88.7 83.7~87.0
bjsw5 84.7 86.1 90.0~94.0 85.7~88.0 87.3~89.3 83.7~87.0
bjisw6 857 87.1 90.3~93.6 85.7~87.7 87.7~90.3 84.3~87.7
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$ £ x W

[ 1] Matsubayashi K, Kang JH, Sakata H, et al. A case of transfusion-
transmitted hepatitis E caused by blood from a donor infected
with hepatitis E virus via zoonotic food-borne route. Transfusion,
2008,48(7):1368-1375.

[2] Schlauder GG, Mushahwar IK. Genetic heterogeneity of hepatitis
E virus. J Med Virol, 2001, 65(2) : 282-292.

[3] Hagshenas G, Shivaprasad HL, Woolcock PR, et al. Genetic
identification and characterization of a novel virus related to
human hepatitis E virus from chickens with hepatitis-
splenomegaly syndrome in the United States. J Gen Virol, 2001,
82:2449-2462.

[4] Zhao C,Ma Z, Harrison TJ, et al. A novel genotype of hepatitis
E virus prevalent among farmed rabbits in China. J Med Virol,
2009,81(8):1371-1379.

[5]) Meng XJ. Novel strains of hepatitis E virus identified from
humans and other animal species: is hepatitis E a zoonosis? J
Hepatol, 2000, 33(5) : 842~845.

[6] Rutjes S, Schreuder TCMA, Reesink H, et al. HEV genotype 3
reservoirs in the Netherlands. Hepatol, 2006, 44 (4) : 674A~ 675A.

(7] Yazaki Y,Mizuo H, Takahashi M, et al. Sporadic acute or fulminant
hepatitis E in Hokkaido, Japan, may be food-borne, as suggested
by the presence of hepatitis E virus in pig liver as food. J Gen
Virol,2003,84(9):2351-2357.

(8] Feagins AR, Opriessnig T, Guenette DK, et al. Detection and
characterization of infectious hepatitis E virus from commercial
pig livers sold in local grocery stores in the USA. J Gen Virol,
2007,88:912-917.

[9] Tei S, Kitajima N, Takahashi K, et al. Zoonotic transmission of
hepatitis E virus from deer to human beings. Lancet, 2003, 362
(9381):371-373.

[10] Tamada Y, Yano K, Yatsuhashi H,et al. Consumption of wild
boar linked to cases of hepatitis E. J Hepatol, 2004, 40(5) : 869~ 870.

[11] Wei XF, Liang JR, Tang RL, et al. Serum cpidemiological survey
of hepatitis E virus infection among swine, rats and dogs in
Guangxi. Chin J Public Health, 2007,23(2): 228-229. (in Chincse)
LMk K, R, R, B TP B RICRAT &5
TR IMIE #5047, PR3 174 ,2007,23(2) :228-229.

[12] Zhu GZ, Liu T™, Sun ZF, et al. Prevalence of hepatitis E virus
in animals in Changchun area, China. Chin J Biologicals, 2007,
20:570-574.(in Chincse)

FOLTR, Xk, IR, % RAFRIRTEERFBX Y8
I RITHIEARIE. P A Y1l 4 2 7.4, 2007, 20: 570~ 574,

[13] Saad MD, Hussein HA, Bashandy MM, et al. Hepatitis E virus
infection in work horses in Egypt. Infect Genet Evol, 2007, 7:
368-373.

[14] Zhang W, Shen Q, Mou J, et al. Hepatitis E virus infection
among domestic animals in Eastern China. Zoonoses Public
Health, 2008, 55(6) :291-298.

[15]Lu L, Li C, Hagedom CH. Phylogenetic analysis of global
hepatitis E virus sequences: genetic diversity, subtypes and
zoonosis. Rev Med Virol,2006,16(1) :5-36.

[16] Li W,She R, Wei H, et al. Prevalence of hepatitis E virus in
swine under different breeding environment and abattoir in
Beijing, China. Vet Microbiol, 2009, 133(1-2) : 75-83.

[17] Wang Y, Zhang H, Ling R, et al. The complete sequence of
hepatitis E virus genotype 4 reveals an alternative strategy for
translation of open reading frames 2 and 3. J Gen Virol, 2000, §1
(7):1675-1686.

[18] Nakai I, Kato K, Miyazaki A, et al. Different fecal shedding
patterns of two commen strains of hepatitis E virus at three Japanese
swine farms. Am J Trop Med Hyg, 2006,75(6) : 1171~ 1177

[19]) Chang Y, Wang L, Geng J, et al. Zoonotic risk of hepatitis E
virus (HEV) : a study of HEV infection in animals and humans
in suburbs of Beijing. Hepatol Res, 2009,39(12):1153-1158.

(U H 391 : 2009-09-09)
(2 308 AR



