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ABSTRACT

Background/Aim: Hepatitis E virus (HEV) is a major cause of sporadic and epidemic cases of
enteric non-A non-B hepatitis in humans. It estimated that 14 million symptomatic cases of HEV
infection, with 300,000 deaths and 5,200 stillbirths occur annually worldwide, with developing
countries in the Indian subcontinent, Southeast and Central Asia, the Middle East, and northern and
western parts of Africa being the most affected. This study was carried out to detect the presence of
HEV RNA in commercial chicken and pigs in some parts of Ogun and Lagos states, South Western,
Nigeria.

Materials and Methods: A total of 550 fecal samples were collected from chicken and pigs in both
states. HEV RNA was extracted from the fecal samples and amplified by nested-PCR. Gel
electrophoresis was used to evaluate the nested-PCR products.

Results: HEV RNA was detected in 10(1.8%) of the 550 samples. This comprised of 5(6.7%)
positive from chicken droppings and 5(1.7%) from pigs feces. The result also showed that 3(4.3%)
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of chicken droppings collected from Ogun state were positive while there was no positive cases
recorded in pig feces. Similarly 2(40%) of chicken droppings collected in Lagos state were positive

while 5(1.7%) of pig feces were also positive.

Conclusion: The detection of HEV among commercially available chicken and pigs poses a great
economic danger to poultry farmers and a tremendous public health risk to consumers of pork meat

in Nigeria.

Keywords: Poultry farm; pig farm; virus; stool sample; Lagos State; Ogun State.

1. INTRODUCTION

Hepatitis E virus (HEV) is a non-enveloped,
single-stranded positive sense RNA virus in the
family Hepesviridae and the sole member of the
genus Hepesvirus [1,2]. HEV is composed of
three strains namely mammalian HEV, avian
HEV and cut-throat trout virus. Avian HEV and
cut-throat virus represent a potentially separate
genus to mammalian HEV strains [3] while,
although, avian HEV strains cause big liver and
spleen disease in chickens [4,3], they have
neither been recovered from mammals nor
associated with human cases of hepatitis [5].
Mammalian HEV causes acute hepatitis in
human beings and has a reservoir in pigs and
possibly a range of other mammals [6].

Mammalian HEV isolates can be separated into
at least 4 phylogenetically related genotypes
[7,8], which differ with respect to geographic
distribution, host range, and pattern of infection
[9,10] and as such might be cross-protective.
They include genotype 1 or Asian, North African
and South American strains; genotype 2 or
Mexican and West African strains; and genotype
4 made up of other Asian strains responsible for
large epidemics and sporadic cases of hepatitis
E in areas of endemicity; while genotype 3
causes isolated clinical cases in a sizeable group
of mostly asymptomatic seropositive residents in
developed countries [7]. HEV genotypes 1 and 2
infect only humans while genotypes 3 and 4
infect humans, pigs and other mammals in both
developing and developed countries and at the
same time causes autochthonous infection in
humans [11,3].

HEV is a major cause of sporadic and epidemic
cases of enteric non-A non-B hepatitis in humans
[8,12]. It estimated that 14 million symptomatic
cases of HEV infection, with 300,000 deaths and
5,200 stillbirths occur annually worldwide, with
developing countries in the Indian subcontinent,
Southeast and Central Asia, the Middle East,
and northern and western parts of Africa being

the most affected [13,14]. Though information
about HEV infection is sketchy in Nigeria, cases
have been reported among healthcare workers
[15], animal handlers, rural dwellers, pregnant
women [16], and as a coinfection in HIV positive
patients [17].

Transmission is through the fecal-oral route
involving ingestion of fecally-contaminated water
and food is the most effective means of
transmission of the virus [18,19]. This mode of
transmission is usually associated with large
waterborne epidemics in developing countries
where poor sanitary conditions, scarcity of clean
water, overcrowding and flooding are risk factors
[12]. Zoonotic transmission of HEV has been
documented in some parts of Asia and Europe
[20,7,21]. Consumption of uncooked or
insufficiently heat-treated meat or offal originating
from domestic pigs, wild boar or deer as well as
consumption of contaminated shellfish and direct
contact with infected animals are other risk
factors [22,23]. Direct transmission from human
to human is rare but is common during an
epidemic outbreak [24].

HEV infection might be benign or fulminant with
death rates of <4% in the general population, and
as high as 20-25% in pregnant women during
their third trimester period [24,12]. Symptomatic
disease is observed most frequently in young
people and adults with age range of 14-40 years
[25]. Clinically, hepatitis E manifests as icterus,
malaise, anorexia, fever, hepatomegaly, and
pruritus. These symptoms are accompanied by
laboratory findings of elevated serum bilirubin
levels, markedly elevated levels of liver enzymes,
and mild increase in alkaline phosphatase
activity [24].

No specific treatment exists for HEV. However
the disease is self-limiting and normally does not
lead to chronic liver disease and cirrhosis [26]
except in the case of patients with
immunodeficiency diseases such as HIV, those
undergoing solid-organ transplant, and those
with hematology disorders [27,28].
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In view of the few recorded cases of HEV activity
in the human population in Nigeria this study was
designed to determine the prevalence of the
virus in swine and bird populations in two states
in South-Western, Nigeria.

2. MATERIALS AND METHODS

2.1 Sample Collection

A total of 550 fecal samples comprising 475 stool
samples from pigs and 75 sample of chicken
droppings were collected from four poultry and
piggery farms in Lagos (ljeododo, Ojo, Apa,
Okearo) and three in Ogun (Alagbado , Abule-
Oko, Abeokuta) States, South-Western, Nigeria
between June, 2013 and January, 2014. The
samples were transported to the Virology and
Immunology Laboratory, Central Research Lab,
Department of Medical Microbiology and
Parasitology, College of Medicine University of
Lagos for processing and analysis.

2.2 Sample Preparation

Two grams of chicken and pig fecal samples
were dissolved separately in 2 ml of phosphate
buffered saline (PBS) and vortexed to ensure
complete dissolution. The fecal suspensions
were then stored at -50<C till further usage.

2.3 RT-PCR

RNA  extraction was carried out by
diacetomaceous-earth extraction method using
QIAGEN-QIAamp Viral RNA Mini Kit (Qiagen,
Hilden, Germany) according to manufacturer’s
instructions. Reverse Transcription (RT) and
Nested polymerase chain reactions (PCRs) were
performed using primers designed by Johne et
al. [29].These degenerated primer pair were
constructed from the alignment of 22 full-length
genome sequences of HEV derived from
humans, pigs, wild boar and chicken. The
binding sites are within the open reading frame
(ORF) 1 region of the primer. HEV forward

primer for RT-PCR is
TCGCGCATCACMTTYTTCCARAA while the
reverse primer is

GCCATGTTCCAGACDGTRTTCCA and for
Nested the respective forward and reverse
primers are
TCTGCTCTGTTTGGCCCNTGGTTYCG and
CCAGGCTCACCRGARTGYTTCTTCCA.

The PCR tubes containing the master mix and
template were then transferred to the

thermocycler (Eppendorf Master Cycler) for DNA
amplification using the manufacturer’'s
recommended cycling conditions which included
initial denaturation for 2 m at 94<C, denaturation
for 15s at 94<C, annealing for 30s at 40C,
extension for 30s at 72€C. The final extension
was done for 5 m at 72°C. The total nhumber of
cycles was 40.

The cycling condition for Nested was slightly
different. Initial denaturation was 5 m at 95T,
denaturation for 30s at 95C, annealing for 30s
at 57C, extension for 1 m at 72<C. The final
extension was done for 4 m at 72°C and the total
number of cycles was 38.

2.4 Agarose Gel Electophoresis

After amplification, detection of amplified viral
DNA was done using agarose gel
electrophoresis. Briefly, 1.5 g of Agarose gel
powder was weighed out and mixed with 100 ml
of TAE Buffer and shaken vigorously to form a
colloidal solution. The mixture was then heated
gently in a microwave oven for 5 m at 80C. The
solution was continuously rocked until it cooled to
about 45C and then it was dispensed into the
gel tank with the comb properly positioned. 1.5 pl
of SYBR Safe was then added to the gel. This
setup was allowed to stand for 20 m until the
agarose solidified to a gel form. The gel tank was
placed in the trough that has been filled with TAE
Buffer, and the comb was carefully removed
thereby creating wells in the gel. Each of the
amplicons, including the positive and negative
controls were mixed with the 6x loading buffer
(5 ml:1 ml) and loaded in the wells of the gel. The
trough was then covered and plugged to the BIO-
RAD PowerPac which was connected to the
electricity. The gel was run at 120 volts for 45 m.

At the end of electrophoresis, the gel was viewed
using ultra violet Invitrogen Safe Imager. The
expected base pair of 331-334 bp was then
compared to the ladder to check for positive
cases.

3. RESULTS

Out of the 550 samples 75 of them were from
chicken while 475 were from pigsfeces.70 of the
chicken droppings were collected from Ogun
state while 5 were collected from Lagos state.
175 pig feces were collected from Ogun state
and 300 from Lagos state.

The result as revealed in Table 1 and Fig. 1
shows that a total of 10(1.8%) out of the 550
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samples were positive for HEV RNA. The 10
positive samples consisted of 5(6.7%) from
chicken droppings and 5(1.2%) from pig feces.
The result further revealed that 3(4.3%) of
chicken droppings collected in Ogun state were
positive while there was no positive cases
recorded in pig feces. Similarly 2(40%) of
chicken droppings collected in Lagos state were
positive while 5(1.7%) of pig feces were also
positive.

4. DISCUSSION

Hepatitis E virus is a major cause of hepatitis and
it is estimated that 2.3 billion people are infected
with the virus globally [30]. The fecal-oral route is
the commonest route of transmission of the virus
in endemic regions of Asia and Africa [12].
However, in the developed countries HEV related
hepatitis has been regarded as zoonotic [31-34].
In Africa the circulating strains of HEV either

Table 1. Results of the screening of chicken droppings and pig feces for HEV in Lagos and
Ogun States

Farm location Sample No of samples No of +ve samples
Lagos Ogun
Abeokuta Pig stool 100 0
Abule-oko Chicken droppings 45 3
Alagbado Chicken droppings 25 0
Pig stool 75 0
Apa Pig stool 100 4
lieododo Chicken droppings 5 2
Ojo Pig stool 100 0
Okearo Pig stool 100 1
Total 550 10

12 3 456 789101112131415161718192021 2223 +clad

Fig. 1. HEV RNA detection by nested PCR. Lanes 4-8 are positive for HEV RNA from chicken
droppings while 11, 16, 17&19 are positive for HEV RNA from swine feces
Key:+C = positive control; Lad = ladder
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belong to genotypes 1 or 2 [7,8] but these do not
infect pigs [3]. It is known that avian strains of
HEV do not infect humans and pigs but could kill
a reasonable number of chicken leading to
commercial losses to the poultry farmer [3].

As this study in Lagos and Ogun States, South
Western, Nigeria has revealed, HEV RNA was
detected in 5(6.7%) of chicken droppings and
5(1.2%) of pigs stools confirming that this virus is
prevalent among the animal population in the
country. While Lagos recorded 1.7% and 40%
among the pig and chicken populations
respectively, Ogun had only 4.3% among the
chicks and none in pigs. The pig population
(31.8%) studied is large enough for there to be a
positive result in Ogun and if none was recorded,
it could be assumed that HEV is absent among
the pigs in that State. Studies on HEV among
pigs in other states in Nigeria revealed that there
was higher prevalence of the virus in this animal
population in Delta State (36%), Taraba State
(88%), and Plateau State (76.7%) [35]. In
another study in Plateau State, Junaid et al. [36]
reported prevalence of the virus in pigs (32.8%)
and other domestic animals including goats
(37.2%) and sheep (10.5%).

The reason for the differences observed among
the pigs and chicks in this study may not be
unconnected with the hygienic condition under
which the animals were kept, with pigs known for
their filthy habits having more cases in Lagos
than chicken. Similarly the hygienic status of the
states may also have accounted for the
differences in the level of prevalence of the virus
in each of the states, with Lagos, with its high
human population density, a predisposing factor
to poor environmental sanitary conditions,
recording cases in both domestic animals, while
Ogun recorded only one.

The results of this study, and confirmed by
previous workers has therefore revealed that
HEV is indeed an under-recognized and
significant public health issue prevalent among
domestic animals in Nigeria. Seroepidemiological
data has also shown that HEV is endemic in
Nigeria among the human population [15-17]. In
one study, Adesina et al. [37] conducted a survey
on sick and healthy individuals in Ekiti state for
the presence of antibodies to HEV. The workers
obtained a prevalence rate of 13.4% indicating
that the HEV had been in the community before
the survey.

Sero-epidemiological studies have revealed that
anti-HEV antibodies are present in numerous

animal species including pigs, rodents, chicken,
dogs, cows, sheep and goats from developing
and industrialized countries [38]. HEV RNA has
been detected in pig feces in Spain, China and
Cameroon [39-41]. There have been evidences
showing that pigs are reservoirs for HEV [3] and
humans get infected when they consume
infected pig liver [23]. Residents and indigenes of
Lagos are therefore at risk of contracting this
virus through consumption of pork meat as this
study, which recorded a prevalence rate of 1.7%
among the pig population in the state, has
shown.

In similar studies Hagshenas et al. [42] identified
nucleic acid and viral particles of HEV in bile
samples from chicken affected by hepatitis-
splenomegaly (HS) syndrome in the USA while
Vasickova et al. [43] reported that virus mainly
affects commercial breeds of hens in Australia. In
addition post mortem examination of broiler
flocks in Hungary revealed that 19% of birds with
symptoms of enlarged liver had HEV RNA
detected in their fecal samples. Fecal
contamination of food and drinking water are
likely sources of infection [44]. Avian HEV could
result in commercial chicken farmers incurring
loss in their businesses. This could also occur in
Ogun and Lagos states which recorded
prevalence figures of 4.3% and 40% respectively
and by extension other states in Nigeria.

Poultry, swine farmers and veterinarians are
occupational risk groups to HEV [45] and could
transmit the virus to other members of the
population. Good personal hygiene practices
which include regular hand washing, proper
cooking of pork meat before consumption, proper
disposal of animal wastes and avoiding fecal
contamination of drinking water sources will go a
long way in reducing the risk of transmission of
HEV. In addition, health education and public
enlightenment in the print and electronic media
will, also, indeed assist in preventing epidemic of
HEV in Nigeria. Finally it is absolutely necessary
to conduct a study to characterize the detected
strains so as to determine the circulating strains
of HEV in humans, pigs and commercial birds in
Nigeria.

5. CONCLUSION

The detection of HEV among commercially
available chicken and pigs poses a great
economic danger to poultry farmers and a
tremendous public health risk to consumers of
pork meat in Nigeria.
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