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Sero-prevalence of Japanese Encephalitis in Pigs and Human of 

Rupandehi and Kapilvastu Districts 
 

Dr. S. Ghimire and Dr. D.D Joshi, NZFHRC 

Abstract 
 

A cross-sectional study carried was carried out in Rupandehi and 

Kapilbastu districts to determine the prevalence of antibodies against 

JEV infection in pig and suspected human cases. The study showed 

11.84% (20/181) sero-positivity against JE in pigs and 2.54% in 

suspected human cases. However, no significant difference of JEV 

infection in pigs with districts and with age, sex and breed of pigs 

(p>0.05) was also found.  
 

INTRODUCTION 
 

Japanese encephalitis (JE) is a mosquito borne arboviral disease 

caused by an enveloped positive sense single stranded RNA virus 

belonging to family Flaviviridae (Lindenbach and Rice, 2001). The 

virus exists in a enzootic cycle between mosquito and pigs or 

mosquito and wild birds (ardeids) (Gubler, 2007). The JE has been 

considered as an emerging global pathogen (Ghosh and Basu, 2009) 

with a very dynamic transmission pattern posing potential threat to 

animal, human and environmental health.  
 

The massive outbreak of JE was recorded in 1924 in Japan that 

claimed about 6,000 cases with fatality rate of 60% (Hurk van den et 

al., 2009). The disease then spread and later became endemic in 

South East Asian countries including India. The disease has been 

believed to have spread from the endemic Bihar and Uttar Pradesh 

(Gorakhpur) of India to the Indo-Nepal bordering Terai region. The 

first outbreak of JE was recorded in Rupandehi district of Nepal 

during 1978 (Joshi, 1983; Bista and Shrestha 2005). Since then, JE 

infection has been reported in animal reservoirs and in humans 

throughout the Terai regions (Pant, 2006). The previously endemic 

disease of the Terai was reported from Kathmandu in 1997. In 

subsequent years JE was also reported from other hilly and 

mountainous districts of the country such as Solukhumbu and 

Dolakha, beyond the conventional logic of tropical climate associated 

disease (Pant, 2009 and Impoinvil et al., 2011).  

 

JE was first recorded in Rupandehi district and has been endemic for 

many years (Bista and Shrestha 2005). However, the current status of 

the disease is not adequately known. Therefore, assessment of the 

prevalence of this disease in pig and human being was felt necessary 

in order to develop suitable scientific intervention for effective 

prevention and control of the disease.  

 

MATERIALS AND METHODS 
 

This study was carried out in the randomly selected in  pig farming 

areas including Dudharakshya, Dewdaha, Motipur, Majhagawa, 

Saljhandi, Butwal, Parroha VDC's of Rupandehi and Jayanagar, 

Motipur, Bannganga and Rudrapur VDC’s of Kapilbastu districts. 

During March to September, 2013, a total of 181 blood samples 

comprising 103 and 78 pigs of Rupandehi and Kapilbastu district, 

respectively, were collected. Information on age, sex, breed and 

husbandry practice of pigs were recorded. About 5 ml blood was 

collected from ear vein and centrifuged at 3000 rpm for 15 minutes 

and the serum samples thus separated were transported in ice box to 

the National Zoonoses and Food Hygiene Research Center's 

(NZFHRC) laboratory for further test. The collected pig serum 

samples were tested for antibodies (IgG) against JEV using the IgG-

ELSIA test according to standard protocol of manufacturer- Wuhan 

Unibiotest Co., Ltd, China. 

 

Human serum samples were also collected from suspected patients 

admitted in Lumbini zonal hospital in Rupandehi districts. A patient 

was suspected to be JE infected if there was a febrile illness of 

variable severity associated with neurological symptoms ranging 

from headache to aseptic meningitis or encephalitis (WHO, 2007). 

The serum samples thus collected were then transported in an ice box 

to the laboratory of NZFHRC for further test. The IgM-captured 

ELISA test was performed according to standard protocol of 

manufacturer - Standard Diagnostic, INC, Korea. 

 

RESULT AND DISCUSSION 
 

The prevalence of JE antibodies (IgG) was determined to be 9.70% 

(10/103) and 12.82% (10/78) in Rupandehi and Kapilbastu districts, 

respectively, with an overall 11.04% seroprevalent pigs in our study 

area. There was no significant differences (p = 0.50) in swine sero-

prevalence in these districts indicating that the pigs of both the 

districts were at equal risk to infection by JEV. A similar rate of sero-

prevalence have also been detected (Chapagain, 2012) using ELISA 

test in Kathmandu (15.4%) and Morang (18.0%) districts. However, a 

variable rate of JE sero-prevalence in pigs have been reported 

(Thakur, et al., (2012) in hilly and mountainous districts including 

Sindhupalchowk (16.7%), Dolakha (4.0%), Solukhumbbu (6.6%) and 

Kavrepalanchowk (44.6%) of Nepal. This variation in sero-

prevalence could probably be due to the geography, sample collection 

time, season and test procedure used. The disease has been found 

spreading from tropical to temperate zones posing threat to human, 

animal and environmental health.  
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Present study revealed a sero positivity of JE in all age, sex and breed 

of pigs. However, there was no significant association of JE with 

breed, age and sex group of pigs (Table 1). 

 
Table 1. Sero positivity of JE according to age, sex and breed (N=183) 

Parameters  Total Positive % Negative% P - value 

Age  ≤ 6 months  129 10.85 89.14 0.76 

>6 months  52 11.54 88.46 

Sex  Male 80 10.0 90.0 0.89 

Female 101 11.88 88.11 

Breed  Local 58 12.06 87.93 0.68 

Cross breed  123 10.56 89.43 

 

The higher prevalence of JEV in females and older pigs could be due 

to the fact that female and older pigs were kept for longer duration in 

farm and got more exposure time to mosquito bite. Nepal et al., 

(2012) recorded a seroprevalence of 18.18% in local and 17.65% in 

cross breed pigs. Chapagain (2012) also found a similar 

seroprevalence in nondescript locals (13.5%) and cross breed pigs 

(19.1%).  

 

In this study, serologically confirmed JE was found in 2.54% (4/157) 

of human serum samples collected from suspected JE cases of 

Rupandehi and Kapilbastu district hospitals. 5.3% (5/94) and 25.71% 

(9/35) of JE seropositive human cases were reported from Rupandehi 

and Kapilbastu districts earlier (Shah et. al, 2012). 

 

CONCLUSION 

 

A cross sectional serological investigation showed that JEV was 

circulating in the pigs and human beings of Rupandehi and 

Kapilbastu districts. The disease detected in pigs irrespective of age, 

sex and breed. Further epidemiological investigation was suggested 

for designing appropriate intervention for effective prevention and 

control of JE.  
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Seroprevalance of Toxoplasma gondii in Slaughtered Pigs in 

Kathmandu Valley 

 

Dr. K.C. Ojha, Dr. D.D. Joshi and Dr. S. Ghimire 

Abstract 
 

A cross sectional study was carried out in Kathmandu valley among 

the pigs slaughtered at different slaughter houses to determine the 

seroprevalance (IgG antibody) of Toxoplasma gondii. A 

seropositivity of 10.5% (9/86) was determined against Toxoplasma 

gondiiusing Enzyme Linked Immunoassay test. 

 

INTRODUCTION 
 

Toxoplasmosis is a zoonotic disease caused by an obligate 

intracellular protozoan parasite, Toxoplasma gondii.It is a coccidium, 

with the domestic cat and other felids as its definitive host and a wide 

range of birds and mammals as intermediate hosts. Animals infected 

with Toxoplasma harbor the cysts in their tissues, and human can be 

infected by ingestion of these cysts in raw or undercooked meat 

(Dubeyet al., 1986). The life cycle of Toxoplasma includes asexual 

multiplication in the intermediate host (warm-blooded animals) and 

sexual reproduction in the definitive host (cats and wild felids). All 

hosts, including humans, can be infected by three different life cycle 

stages: tachyzoites, bradyzoites contained in tissue cysts and 

sporozoites contained in sporulatedoocysts (Dubey, 2007). Pigs are 

infected by ingestion of felid fecal oocysts and pose a threat to human 

health through contaminated pork (Dubey, 1986). Toxoplasmosis 

causes abortion and neonatal deaths in sheep, goat, pigs and human 

(Dubey and Beattie, 1988).  

 

The pig farming and pork consumption has been found in increasing 

trend in Nepal. However, very little information is available on the 

infection of toxoplasmosis in pigs and human in Nepal. Therefore, 

this study aimed to determine the seroprevalence of toxoplasmosis in 

pigs. 
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MATERIALS AND METHOD 

 
The study was carried out in slaughtered pigs at various slaughter 

houses of Kathmandu valley during May to July 2013. A total of 86 

blood samples were collected in sterile vials from heart of pigs 

immediately after slaughtering and brought to the laboratory of 

National Zoonoses and Food Hygiene Research Centre, Kathmandu. 

The serum was separated by centrifuging the blood sample at 3000 

rpm for 30 minutes for separation of serum and further testing.  

 

The serum samples were tested to determine the presence of antibody 

(IgG) against Toxoplasma gondii using enzyme immunoassay kits 

(DS-EIA-ANTI-TOXO-G-FAST) manufactured by DSI S.r.l, 

Saronno (VA), Italy. The findings of the test were recorded and 

analysed. 

 

RESULT AND DISCUSSION 

 
A total 86 pig serum was tested for antibody against Toxoplasmosis. 

Out of 86 serum samples, the positivity rate was found to be 10.5% 

(9/86). The highest positive rate was found to be 13% (4/30) in age 

group more than eight months (Table 1.) One previous study in 

Chitwan district had shown 1.27% of sero-positivity of Toxoplasma 

gondii infection in pigs (Bhatt et. al, 2012). The recent finding was 

higher than the one reported from Chitwan district. Higher sero-

prevalence of 16.6% was reported in Spain (Garcia-Bocanegra et. al., 

2010) while lower seroprevalence than our study was reported in 

USA in 2010 (Hill et. al., 2010). The geographical variation, pig 

husbandry practices and the level and standards of anthelmintic used 

may play pivotal role in observed sero-prevalence level of 

Toxoplasma gondii infection in different parts of world and even 

within Nepalese context.  

 
Table 1. Sero-positivity of Toxoplasmosis by ELISA method 

 

Age Total  ELISA Test 

Positive % Negative % 

<8months 56 9.0 91.07 

>8months 30 13.0 86.66 

Total 86 10.5 89.53 

 

Rai et. al. (1994) found 57.9% humans included in their study from 

Chitwan and Mustang districts of Nepal to be sero-positive. In 1996, 

researchers reported 48% and 49% sero-positive rate from different 

districts of Central and Western regions of Nepal (Rai et. al., 1996). 

The prevalence of Toxoplasma antibody in Nepalese pregnant women 

and women with bad obstetric history was once reported to be 55.4% 

(Rai et. al., 1998). All these data indicate the higher sero-prevalence 

status of Nepalese people considering Toxoplasma gondii infection.  

Pig meat is considered as one of the principal meat source of human 

Toxoplasma infection (Dubey, 1986). Raiet. al. (1999) reported overall 

65.3% seroprevalence in Achham and Dang districts of Nepal and 

reported typical role of meat eating habit in high Toxoplasma 

seroprevalence. In such scenarios, the sero-positivity found in pigs 

slaughtered in Kathmandu suggests for its probable role for 

Toxoplasma gondii infection in humans residing in this area and eating 

pork.   

 

CONCLUSION 

 
This study showed 10.5% sero-positivity of Toxoplasma gondii 

infection in pigs slaughtered at different slaughter houses of 

Kathmandu valley. Though it included small sample size, the sero-

positivity observed here indicates a need for screening at larger level. 

Detailed study on pregnant women and other human subjects is also 

essential to understand the disease status and further research is 

needed to explore the transmission dynamics and public health impact 

of Toxoplasma gondii infection in Nepal.   
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How to prevent Japanese encephalitis 
 
Focusing on the mass awareness program on Japanese encephalitis 

control programme, NZFHRC developed Mandala with the 

collaboration of Centre for Coastal Health (CCH), Calgary, Canada 

under the support of International Development Research Centre 

(IDRC), Ottawa, Canada. Third phase of this project main focuses on 

mass awareness programme.  

Previous two years finding suggests that literacy rate and disease 

knowledge in project area is minimal. This pictorial Mandala helps to 

focus group to jot down JE risk factor easily. The main characteristic 

feature of the Mandala is concentric rings in the inner circle. The JE 

cycle is mentioned and outside of the rings, there are different risks 

factors and outside of circle, preventive measures are pointed out.  
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NEWS 
 
Ecohealth Emerging Infectious Diseases Initiative (EcoEID) 
All-Team Conference: 
 

Dr. Durga Datt Joshi, Executive Chairman, participated on the 

"Ecohealth Emerging Infectious Diseases Initiative (EcoEID) 

Research Policy and Forum" on September 15-20, 2013 held in 

Manila, Philippines. The Research Institute for Tropical Medical 

(RITM) was hosted this event in collaboration with the International 

Development Research Centre (IDRC).  
 

The conference aims to hold a forum for knowledge exchange and 

co-learning where EcoEID researchers and experts, and policy 

makers discuss emerging issues and lesions from EcoEID research; 

and where EcoEID researchers will develop an understanding of, and 

the capacity for research translation and application to policy 

development, program guidelines and community health promotion. 

In addition, this will be opportunity to plan for future activities 

beyond EcoEID and build up relationships with the donor agencies 

and other partners.  
 

KDMA Research Award Awarded for the year 2013 (2070): 
 

KDMA research award for the year 2013 (2070 B.S.) was awarded to 

Dr. Anita Ale for her research work titled "Allergy Survey in 

Pregnant Women Admitted in College of Medical Sciences 
(CoMS), Bharatpur, Chitwan, Nepal". 
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