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i D KA KA A (Hepatitis E Virus, HEV) &2 AT 204N T4 P, ®EHIAANA HEV &
kwai HEV TTulssfbilf5ds, HOBELA LR ENHNLSFHARSE, ATEBRFZHEMAR LL
HH L OBEATFG IR, ERRARE R A, MYER HEV B EFalt ik, ék%#’&r%&[&% HEV #4715
REHEY ., LPAFPEB RS ANRET @ZFE. BEN. Ld. ARdf S4) # b F3t47 HEV Immunoglobulin-M
(IgM) #= 1gG Fuikb |, 18 i # 4 5 £ K, PCR (RT-nPCR) # 4T HEV RNA #t #= ;¥ & RT-PCR (qRT-PCR) # 47
mEE NG, BRMET BHmiHF HEV RNA FaEf, R 27, EBBEMH T HEV AR SO ATAY. #Hh
7 HEV IgM Foik Fa M & 515 7.6% (26/340), HEV 1gG ik Fa b % 4 1.8% (6/340), HEV RNA Fa % &k 7.6%
(26/340), ok & A3 N &k 1.7x10" copiesmL, 1 H 5 AN XA RE 49 AATA S, 45 R K9\ B A& HEV &%
BASE, AERRITEWRER, ABRASHHZ G IR EFRL.
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Epidemiological investigation of hepatitis E virusinfection in
Tibetan swine population

Gongga, Yifel Wang, Yixicuomu, Qiongda, and Suolangsizhu
Animal Science College, Tibet Agriculture & Animal Husbandry University, Linzhi 860000, Tibet, China

Abstract: Hepatitis E virus (HEV) infection is a main global public health issue. HEV can be zoonotically transmitted
across species, and swine is recognized as a major reservoir of HEV. However, information is lacking on the prevalence of
HEYV infection in Tibet of China, where raw pork and mixed farming of different species of domestic animals are consumed
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traditionally. In this study, swine serum was collected for HEV IgM and 1gG antibodies test from five regions in Tibet of
China. Meanwhile, HEV RNA was detected in swine sera. HEV has a high prevalence trend in Tibetan swine. Swine serum
anti-HEV IgM antibody positive rate was as high as 7.6%, the positive rate of anti-HEV 1gG antibody was 1.8%, the positive
rate of HEV RNA also was 7.6%, the virus titers in serum was above 1.7x10” copies/mL, and there were different epidemic
trendsin five regions. In conclusion, antibody detection and RNA detection showed that swine in Tibet had a higher incidence
of HEV infection. HEV infection in Tibetan swine is more serious and management should be strengthened to avoid
cross-infection between humans and animals and outbreaks in Tibet.

Keywords: Hepatitis E virus, swine, Tibet (China)

Hepatitis E virus (HEV) is a positive-sense,
single-stranded RNA virus, which is the sole
member of the Orthohepevirus genus in the
Hepeviridae family™?. The World Health
Organization has been reported that approximately
20 million people are infected by HEV every year
worldwide!® and caused the high mortality rate of
approximately 20% in pregnant women™.
Moreover HEV also can cause chronic infection in
immunocompromised people®®. Recently, HEV
has emerged as a global public health issue”®. The
main transmission route of the infection was
fecal-oral route!®'?, food-chain and contaminated
water are the main reason for the outbreak™ ™.
Besides, sporadic HEV infection is primarily caused
by consumption of HEV contaminated meat in
industrialized countries™.

HEV mainly exists with seven genotypes
(Gt1-7) and one serotype!®*®*. Gt1 and Gt2 are
only infected to humans and lead to large outbreaks
in developing regions®*®%. Gt3 and Gt4 can be
transmitted zoonotically through the ingestion of
infected meat and cause infections in worldwide!®?",
The Gt5 and Gt6 are isolated from wild boars in
Japan®*?3. Gt7 is isolated from camel in Japan,
which also can be transmitted to humans®®. And
other genotypes have been found in several animal
species, including rat (HEV C1)**? ferret (HEV
C2)!? chicken (avian HEV)!?”, bat (bat HEV)?®
and trout (trout HEV)®%).

Swine are recognized as the main natura
reservoirs of HEVI™® and many research has
reported that the HEV infection is highly prevalent in
swine in many countries®*33¥ including Chinal****".
Tibet Province is located in southwestern China,
where mixed farming of domestic animals is a
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common practice. But the prevalence of HEV in
swine was rarely reported in Tibet, and the only one
report being restricted to serological surveys®®. In
this study, we aimed to assess the prevalence of
HEV in Tibet swine by detecting anti-HEV 1gG and
IgM in Tibetan swine serum. At the same time, we
are the first to report the positive rate of HEV RNA
in Tibetan swine serum.

1 Materialsand methods

1.1 Sample collection

Serum samples (n=340, age=1+0.2 years old,
male, n=209, female, n=131) were collected from the
five cities from November 2016 to Mary 2017,
including Shigatse city (n=140, male, n=87, female,
n=53), Lhasa city (n=55, male, n=38, female, n=17),
Lhoka city (n=54, male, n=35, femae, n=19),
Chamdo city (n=51, male, n=39, femae, n=12),
Nakchu city (n=40, male, n=28, female, n=12). The
samples were stored at —40 °C until use.

12 Detection of anti-HEV 1gG and IgM antibodies

Serum samples were tested for the presence of
anti-HEV 1gG  and IgM antibodies using
commercial enzyme-linked immunosorbent assay
kits (WanTai Beijing, China) containing recombinant
ORF2 peptides from the HEV genome as well as
both positive and negative controls. Samples were
tested in duplicate according to the manufacturer’s
instructions, with cut off values for IgG and IgM
assays set at 0.22 and 0.24, respectively, which were
determined based on the mean optical density 450
values from the negative controls.

1.3 Detection of HEV RNA in serum
Total RNA was extracted from the serum using
the AxyPrepTM Body Fluid Vira DNA/RNA
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Miniprep Kit (Jiangsu, China) according to the
manufacturer’s instructions. Reverse-transcription
was performed using a reverse transcriptase kit
(AMVXL for real-time polymerase chain reaction
RT-PCR; TaKaRa, Japan) according to the
manufacturer’s  directions. A 348-nucleotide
amplicon from HEV open reading frame 2 (ORF2)
was amplified by nested RT-PCR as previously
described!® %2,

1.4 Viral titer in serum

The vira titer of HEV in sample was quantified
using SYBR green-based quantitative RT-PCR
(gRT-PCR) with the specific primers as previously
described™?. In brief, 200 uL serum was subjected
to RNA isolation. Isolated RNA was used to
synthesize the first-strand cDNA, and cDNA was
added as a template for qRT-PCR. gRT-PCR was
performed under the following conditions: 95 °C for
30 s, followed by 39 cycles of 95 °C for 5 s and
60 °C for 31 s. The procedure was conducted using
the BIO-RAD CFX Connect Real-Time System.

15 Statistical analysis

Prism software (GraphPad Software) was used
for statistical analysis. Comparisons between two
groups were performed with Wilcoxon matched
pairs test. Differences were considered significant at
a P-value less than 0.05.
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2 Results

2.1 Seroprevalence of HEV in swine in Tibet
of China

To investigate the seroprevalence of HEV in
Tibetan swine, we collected 340 serums from five
cities in Tibet (China) to detect the anti-HEV
antibody. To our surprise, 26 out of 340 (7.6%)
serum sample were positive to anti-HEV 1gM
antibody, and the Lhoka city has highest positive
rate of anti-HEV IgM antibody up to 18.5% (10/54),
Shigatse city was 5.0% (7/140), Lhasa city was
3.6% (2/55), Chamdo city was 5.9% (3/51) and
Nakchu city was 10.0% (4/40), which were higher than
the seroprevalence of anti-HEV IgM antibody in pigs
in Shandong province of China (1.6%, 16/980) in
2014”3 and was lower than in Yunnan province of
China (9.1%, 1/11) in 2009"% but similar to that in
Bavaria, Germany (7.0%, 36/516) in 2012. The
difference analysis showed that the positive rate of
anti-lgM antibody in Lhoka city was significantly
different from the other three cities (Shigatse, Lhasa
and Chamdo) (P<0.05). But there was no significant
difference between other cities (P>0.05) (Fig. 1A).

And 6 out of 340 (1.8%, 6/340) serum sample
were positive to anti-HEV 1gG antibody, the Lhasa
city has highest positive rate of anti-HEV I1gG
antibody up to 3.6% (2/55), and the Shigatse city
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Fig. 1 Seroprevalence of HEV in Tibetan pigs of five citiesin Tibet, China. (A) The positive rate of anti-HEV IgM
in serum of Tibetan swine. (B) The positive rate of anti-HEV 1gG in serum of Tibetan pigs. NS (not significant),

P>0.05, *P<0.05, ** P<0.01.
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was 2.9% (4/140), but the Lhoka, Nakchu and
Chamdo cities were not tested in this research,
which was lower than the seroprevalence of
anti-HEV 1gG antibody in pigs in Shandong
province of China (66.4%, 651/980) in 20148 in
Yunnan province, China (78.9%, 490/621) in
2011%% in Tibet, China (42.4%, 92/453) in 2015
and in Punjab, India (60.5%) in 2017"%. The
difference analysis showed that there was no
significant difference in the serum prevalence rate
of anti-HEV 1gG antibody between different five
cities (P>0.05) (Fig. 1B).

2.2 High prevalence of HEV infection in
swinein Tibet of China

Up to date, there is no report about the positive
rate of HEV RNA in Tibetan swine serum. In this
study, the swine serum HEV RNA was detected by
RT-nPCR (Fig. 2A). And we found that 26 out of
340 (7.6%, 26/340) serum was positive to HEV
RNA, those positive samples also were all the
positive of anti-HEV IgM antibody, which was
lower than Yunnan province of China (9.1%, 1/11)
in 2011 and in South Brazil (20.0%) in 20171 but
similar to that in Punjab, India (8.7%) in 20177,

And the five cities have different HEV RNA
positive rate, the Lhoka city has highest positive
rate of HEV RNA up to 18.5% (10/54), Nakchu city
was 10.0% (4/40), Chamdo city was 5.9% (3/51),
Shigatse city was 5% (7/140) and Lhasa city was
3.6% (2/55). The difference analysis showed that
the positive rate of HEV RNA in Lhoka city was
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significantly different from the other three cities
(Shigatse, Lhasa and Chamdo) (P<0.05). However,
there was no significant difference between other
cities (P>0.05) (Fig. 2B).

2.3 TheHEV viral titersin serum of swinein
Tibet of China

The viral titers in positive serums (n=26)
were quantified by gRT-PCR. The viral titers of
HEV in serum ranged from 5.5x10° copies/mL to
1.7x10" copies/mL. The high HEV titers in serum
of swine indicate the high risk of HEV infection in
swinein Tibet of China (Fig. 3).

3 Discussion

Zoonotic transmission of HEV has caused a
major potential public health problem in the world®™.
In this paper, we focused on the Seroprevalence of
HEV in swine in Tibet of China and we found the
highly positive rate (7.6%) of anti-HEV IgM
antibody in swine in Tibet of China. The positive
rate of anti-HEV IgM antibody in different regions
was different, and the difference analysis showed
that the positive rate of anti-HEV IgM antibody in
Lhoka region was significantly higher in other three
cities. And we also found the highly positive rate
(1.8%) of anti-HEV 1gG antibody in swine in Tibet
of China. The positive rate of anti-HEV 1gG
antibody in different regions was also different.
These results showed that the HEV infected in
swine was different in Tibet, which may be related
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Fig. 2 Prevalence of HEV infection in Tibetan swine of five cities in Tibet, China. (A) The serum sample HEV RNA
was detected by RT-nPCR. Lanes 1-10 is part of the sample number. M, DNA ladder. (B) The positive rate of HEV RNA
in serum samples of Tibetan pigs of five citiesin Tibet, China. NS (not significant). P>0.05, * P<0.05, **P<0.01.
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Fig. 3 The HEV viral titers in serum of Tibetan pigs of
five cities in Tibet, China. Quantification of HEV
genomic RNA from serum samples of Tibetan pigs. Unit
for serum samples: copies/mL.

the local elevation, feeding methods and the
environment. And we also reported high positive
rate of HEV RNA (7.6%, 26/340) in Tibetan swine
serum, which is the first report in Tibet of China.
We found that anti-HEV IgM antibody and HEV
RNA positive rate were higher in this study, and
different regions of swine serum had high virus
copies, which showed that pigs in Tibet are in the
acute phase of infection and with the risk of
outbreak in Tibet. So management should be
strengthened to avoid cross-infection and outbreaks.

Compared with the previous studies!®****! the
high positive rate of anti-HEV IgM antibody and
HEV RNA were found in serum in Tibetan swine,
but the positive rate of anti-HEV 1gG antibody was
low. At the same time, the positive rate in different
cities were divergent, which may be attributed to the
different elevation, feeding ways of Tibetan swine
and climate. However, compared with the results of
swine HEV infection in Tibet reported in 2017 by Li
et a® our survey involves more regions but
relatively fewer samples in each region, which may
explain why our positive rate is lower than Li et al.
In order to further investigate the epidemic situation
of HEV in swine in Tibet of China, we will expand
sampling areas and sampling quantities in the next
research.

Consuming raw (or uncooked) or undercooked
meat has been confirmed to be associated with HEV
infection®*¥, more importantly, consuming raw
pork meat, liver remain widespread in Tibet of

&: 010-64807509

China, which may increase the risk of HEV infected.
In addition, it has been reported that veterinarian
closely contacted with swine was found with a
higher anti-HEV 1gG antibody titers*?, and mixed
farming of different species of domestic animals
also caused the contact infection. However, due to
various factors, such as conditions and economics,
the different species of domestic animals are still in
mixed farming and grazing in Tibet of China, which
also increases the risk of cross-infection between
animals and humans and that may be the reason why
the swine has high positive rate of anti-HEV IgM
antibody and HEV RNA in Tibet of China.

4 Conclusions

In summary, high anti-HEV IgM and 1gG
antibody positive rate was detected in Tibetan swine
serum. In addition, high HEV RNA positive rate and
high HEV viral titers were also detected to prove
that Tibetan swine are being infected with HEV.
Management should be strengthened to avoid
cross-infection between humans and animals in
Tibet of China.
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