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ABSTRACT

Japanese encephalitis (JE) is a mosquito borne viral infection of brain. It is prevalent
worldwide, most prominent in eastern and southern Asia. Domestic pigs and wild birds are
reservoirs of the virus; humans get the disease through mosquito bite that carries the virus.

Therefore, the present study was undertaken to uncover the prevalence of antibodies to

Keywords Japanese encephalitis virus and its nucelic acid in naturally infected pigs of Punjab by
Japanese commercial indirect ELISA kit and Reverse Trancriptase-PCR (RT-PCR). A total of 364
encephalitis, sera/blood samples were collected from pigs presented for slaughter at small slaughter
ELISA, RT-PCR, shops located in Ludhiana and Jalandhar districts of Punjab and at a municipal corporation

Pigs and Punjab abattoir in Chandigarh union territory of North India. The serum samples were screened
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diagnostic envelop gene revealed 31.74 % (20/63) molecular positivity in seropositive pigs
with an overall 5.49 % (20/364) molecular prevalence of JEV in pigs from Punjab. This
study concluded that Japanese encephalitis is prevalent in Punjab which put a state at a risk
of zoonotic transmission to human.

Introduction

Japanese encephalitis (JE) is a common
mosquito  borne  flaviviral  encephalitis
prevalent worldwide, mostly in eastern and
southern Asia. Japanese Encephalitis Virus

(JEV) has gained a zoonotic importance due to
its epidemic potential and high fatality rate in
humans and animals (Tiwari et al., 2012). Pig-
mosquito-pig and bird-mosquito-bird are two
basic transmission cycles persist in nature.
Swine plays important role as an amplifying
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host in disease transmission, although
clinically it is often remain under reported in
pig population. It is enzootic in India and most
commonly associated with rice growing fields
in the rural areas where water logging and
irrigation system provides healthy
environment for mosquito breeding. The
epidemiological pattern and virus activity is
greatly influenced by climate, geography and
immune status of the host population (Gubler,
1998). Despite of prevalent environmental and
ecological factors along with host pig
population and mosquito vectors for the
spread of JEV in Punjab, number of reported
human cases is very scanty as compared to the
reported cases in other parts of north India.

Disease history, virus exposure and clinical
features cannot help to diagnose JE
specifically; hence diagnosis must rely on
laboratory  confirmation. Molecular and
immunological diagnostics are reliable for
identification of JEV. In the light of above
mentioned facts and considering the limited
availability of literature on prevalence of
Japanese encephalitis in pigs of Punjab, the
present study was conducted to map the
presence of JEV by detecting 1gG antibodies
to JEV with commercial ELISA kit and also
the viral nucleic acid (RNA) by RT-PCR in
naturally infected pigs of Punjab.

Materials and Methods
Selection of animals and study area

Presence of swine population in peridomestic
area of Punjab greatly influences the risk to
human population. The pigs are the important
risk factor for human infection because of
their role as an amplifying host of virus.
Further, considering Punjab being one of the
largest growers of rice in India, the rice fields
and stagnant water due to irrigation into the
fields, serve as the primary breeding grounds
for some of the mosquitoes spreading JEV.

Also, previous work conducted in and around
the adjoining states of Punjab has shown the
prevalence of mosquito vectors needed for
transmitting JEV. Therefore, in the present
study pigs were screened for JEV infection
considering their role in perpetuation of virus
in nature.

Sample collection

A total of 364 sera and blood samples of pigs
from Chandigarh (206), Ludhiana (108) and
Jalandhar (50) cities were collected from pig
slaughter houses and local retail pork shops
located in the aforementioned places of
Punjab. The blood samples from the same
animal were collected in both EDTA and
EDTA free wvials for  conducting
seroprevalence and molecular studies. The
samples were transported to the laboratory on
ice packs under cold condition. At laboratory
the serum was separated by centrifugation at
5000 rpm for 10 min and stored at 20°C until
used. Blood collected in EDTA vials were
immediately processed for RNA isolation.

Seroprevalence of JEV in pigs using
commercial Enzyme linked immunoassay
kit

For seroprevalence study an indirect, ELISA
was performed using commercially available
porcine JE IgG antibody detection Kit
(Krishgen Biosystem, USA) as per the
manufacturer’s protocol.

Molecular detection of JEV in pig blood
samples by RT-PCR

The ssRNA was extracted with TRIzol-LS
reagent (Invitrogen, USA) as per the
manufacturer’s protocol and was immediately
processed for synthesis of cDNA. Synthesized
cDNA was subjected to the PCR amplification
in a 2 ul reaction volume containing 2.5ul of
10X PCR buffer (without MgCl,), 1.5ul
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MgCl, 2.5 pl of 2mM dNTPs, 1ul each of
diagnostic envelope primers (10 pmol/ul), Sul
Template cDNA, 0.3ul Tag DNA Polymerase
(5U/ul) and NFW up to 25ul. Amplification
was performed in a thermocycler (AB Applied
Biosystem). The results obtained by the
diagnostic primers were cross confirmed by
screening all the positive samples by other two
sets of primers targeting NS1 and Env genes
(Table 1).

Statistical analysis

Chi-squared test was employed to analyze
differences in JEV prevalence between three
districts. A p-value less than 0.05 were
considered to be statistically significant.

Results and Discussion

Seroprevalence of JEV in pigs using
commercial Enzyme linked immunoassay
kit

The results of the present study revealed that
out 364 sera samples from Chandiagrh (206),
Ludhiana (108) and Jalandhar (50), anti JE
IgG antibodies were detected in 48/206,
10/108 and 5/50 pig sera samples from
Chandigarh, Ludhiana and Jalandhar,
respectively. Therefore, an overall
seroprevalence of 17.3 % (63/364) was
reported in pigs from Punjab wherein, 23.30
% (95% CI 29.7-18%), 9.25 % (95% CI 15-
56%) and 10 % (95% CI 19.1-6.6%)
seroprevalence was recorded in Chandigarh,
Jalandhar and Ludhiana districts of Punjab,
respectively. When analyzed the place wise
sero-prevalence the higher prevalence of 1gG
antibodies for JE was observed in sera
samples obtained from pigs slaughtered at
Chandigarh slaughter house followed by pigs
from Ludhiana and least prevalence was noted
in Jalandhar (Table 2). The sero-prevalence of
JEV in pigs from three districts of Punjab was
found to be statistically significant at 5% level

of significance (p = 0.002575, Chi-squared =
11.9238). The obtained overall seroprevalence
of 17.30% (63/364) in Punjab state in the
present study was lower than that reported in
Uttar Pradesh (27.88%) and Tamil Nadu
(65.21%) (Rawat, 2013) since, these areas are
endemic for JE so, seropositivity can go upto
100% in the pig population (Acha and
Szyfrez, 2003). The reported sero-prevalence
of 23.30 % in Chandigarh is in accordance
with the studies from Bareilly and Tamil Nadu
wherein a sero-prevalence of 20.83% and
26.4% was recorded (Kolhe, 2008; Kumanan
et al., 2002). Sstudies from other parts of India
reported variable JE sero-prevalence in pigs as
18% from Haryana and 30.3% by HI; 12.5%
by CFT from Chandigarh (Nagaleelavathi et
al., 2008; Ratho et al., 1999). Higher
prevalence was reported in pigs from the rice
cultivating districts of Kurukshetra (43.8%),
Ambala (10.7%), Karnal (7.7%) and
Yamunanagar (7.1%) in comparison to that in
the non-rice growing Hisar district (3.7%)
(Nagaleelavathi et al., 2008). A sero-
surveillance of JE in relation to temporal and
spatial distribution in swine population of
endemic areas revealed maximum
seroprevalence  from  Tripura (61.53%)
followed by Uttar Pradesh (29.33%) and
Punjab (28.57%) (Dhanze et al., 2014). Kolhe
et al., (2015) recorded 28.89 % overall
prevalence of JE by IgG-ELISA with highest
from North East region of India (35.22%),
followed by Chandigarh (31.03%), Goa
(29.00%), Deonar slaughter house, Mumbai
(25.89%), Bareilly (20.83%) and IVRI Pig
farm (20.00%) for IgG antibodies.

The reason for the high positivity obtained in
the present study could be attributed to the
time of sample collection, difference in the
geographical area and differences in the
socioeconomic status of the people, standard
of living, animal and vector populations, and
favourable environmental conditions
prevailing in the regions.
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Table.1 Oligonucleotide primer pairs

SI. No Gene Primer Sequence (5°-3°)
1. Diagnostic  JEDR-GCTCCTTCGACAACCCTCAA
Envgene  JEDF-ACGATGTAGGAGTCCCCGAA

2. Envelope  JEEF-GAGGTCTAGAATGTTCAACTGTCTGGGAATGGGC
gene JEER-TGGTGCTCGAGAGCATGCACATTGGTCGCTAAG
3. NS1gene  JENF-AGGAGGTCTAGAATGGACACTGGATGTGCCATTG

JENR-TGGTGCTCGAGTAGCACCACATACCTCGC

Table.2 The sero-prevalence of JEV antibodies using an Indirect- ELISA in slaughtered pigs in

Punjab, India
Species Place No. of No. of No. of Sero-prevalence
collected | samples | samples
Chandigarh 206 48 158 23.30% (95% CI 29.7-18%)
Ludhiana 108 10 98 9.25% (95% CI 15-5.6%)
Jalandhar 50 5 45 10% (95% CI 19.1-6.6%)
364 63 17.30%

Table.3 Molecular prevalence of Japanese Encephalitis virus in pigs

Place of Seropositive | RT-PCR | Molecular positivity | Overall molecular
collection samples positive in seropositive prevalence from
samples samples Punjab

Chandlagarh 48
10 3 31.74 % (20/63) 5.49 % (20/364)

Jalandhar 5 0
63 20

Fig.1 RT-PCR showing amplification of diagnostic Env gene of JEV in seropositive samples

3456 7TM8910111213
100bp
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Fig.2 RT-PCR showing amplification of NS1 and Env gene of JEV in seropositive samples

The regions of Punjab from which the sera
samples were collected are well known endemic
regions for JEV persistence. In the present study
sero-positivity in swine from Chandigarh
slaughter house was recorded to be high which
could be attributed to the fact that pigs brought
for slaughter there were mostly from the
adjoining states of India which are JE endemic
regions.

Molecular detection of JEV in blood samples
obtained from pigs by RT-PCR

The results of RT-PCR revealed that 20 out of
63 seropositive blood samples with amplified
720 bp products of JEV envelope gene with
diagnostic primers (Fig. 1). 17/48 seropositive
samples were from Chandigarh, 3/10 samples
were from Ludhiana and none of the five
seropositive samples from Jalandhar were
positive for JEV nucleic acid.

All the sero-negative blood samples turned out
to be negative in molecular assay for JEV.
Therefore, the RT-PCR based molecular
prevalence of 31.74 % was reported in JEV
seropositive  pigs of Punjab. Maximum
prevalence of 35.41% (17/48), followed by 30
% (3/10) and nil was observed in pigs from
Chandigarh, Ludhiana  and  Jalandhar,
respectively. Overall molecular prevalence of
5.49 % (20/364) was recorded in pigs of Punjab
(Table 3). The results obtained by the diagnostic
primers were cross checked by screening all the
positive samples by other sets of primers
targeting NS1 and Env gene which amplified the
expected band size of approximately 1524 bp

1000 bp

500 bp

and 1262 bp, respectively (Fig. 2). The chi
square test was not found significant for
molecular prevalence between Chandigarh and
Ludhiana districts of Punjab (p= 0.945169, Chi-
square= 0.0047). The present study revealed an
overall lower molecular prevalence of JEV in
pigs of Punjab.

Although PCR based assays for diagnosis of JE
in humans have been developed in India (Parida
et al., 2006b; Santhosh et al., 2007), but this
theory remained neglected in swine population.
A study at IVRI reported 4.4% and 17.77%
field swine blood samples to be positive for
JEV by RT-PCR and RT-LAMP, respectively
(Dhanze, 2014). The results of present study
confirm existence of Japanese encephalitis virus
in pigs of Punjab.

The infection risk in pigs has remarkable
importance regarding the transmission of JEV
infection to humans. Therefore, the potential
risk of the disease transmission by mosquito
bites from pigs should be considered as a public
health problem.
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