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While it is common to co-exist with jumping 
langoors or thrilling to spot a hopping Chital in a forest, 
it is hard to keep track of all the pathogens they carry. 
Zoonoses today has erased all borders of pathogens 
limited to a specie and it is not just physical contact but 
the air we breathe, water we drink or the mosquitoes 
that bite us, there is a wide array of possibilities how we 
can contract the pathogens. Japanese encephalitis is a 
viral disease endemic to the South and Southeast Asia 
(Mansfield et al., 2017 and Tiwari et al., 2012).  Non- 
human primates and wild herbivores can act as 
reservoirs or carriers of the virus thus, aiding in it’s 
propagation. A carrier is an individual that harbours a 
pathogen but is not affected by it, and shows no signs 
while a reservoir is the habitat where a pathogen lives, 
grows and multiplies and may or may not be affected 
by the pathogen. 
 
ETIOLOGY 

The Japanese encephalitis (JE) virus is a single 
stranded flavivirus of Togaviridae family. It is a RNA 
virus. It is of zoonotic importance as it causes high 
fatality. It is transmitted by Culex mosquitoes- mainly, 
Culex tritaeniorhyncus; although Aedes and Anopheles 
mosquitoes have also been reported to act as vectors. 
Birds also act as carriers to the JE virus. The virus has 
five genotypes (G-I, G-II, G-III, G-IV and G-V) 
however, genotype I, II and III are more common in 
India (Dwivedi et al. 2015).  
 
HOST 

The virus mainly attacks the age group of 3-6 
years of children (Dwibedi et al., 2015). JE begins with 
gastrointestinal signs- vomiting, nausea followed by 
nervous signs like acute flaccid paralysis (Lahre et al., 
2024). The biggest challenge is the gap in reporting and 
diagnosis. Nervous signs in children are often 
misjudged to other factors in rural settings following 
stereotypes or taboos.  
 
EPIDEMIOLOGY 

The virus shows two types of lifecycles- the 
endemic cycle is observed in tropical areas with  

 

 
 
seasonal tendency for wet season and the 

epidemic pattern observed in temperate areas (Vaugh 
and Hoke Jr., 1992).  
 
WILDLIFE AS RESERVOIR  

Shortridge et al. (1974) performed a 
seroprevalence assay in King cobra and found 
significant prevalence and conjectured them to be 
overwintering reservoir to JE virus. Thus, reptiles too 
may serve as reservoirs of the JE virus.  

Nakgoi et al. (2014) captured and examined 
the seroprevalence of Japanese encephalitis in 38 
northern pig- tailed macaques in a protected area of 
Thailand. PRNT (Plaque reduction neutralization test) 
method known to be the gold standard test for detecting 
arbovirus was used for diagnosis and it revealed 13% of 
tested animals infected with JE virus. 

Shimoda et al. (2014) conducted a serosurvey 
of JE virus in captive Japanese macaques (Macaca 
fuscata) in Aichi prefecture, Japan and found 44% 
animals positive for JEV. The antibody titre was found 
higher in aged primates compared to juvenile animals. 
Putra et al. (2022) found seroprevalence against JE 
virus in long- tailed macaques (Macaca fascicularis) 
inhabiting the forest area adjoining the paddy fields in 
Bali, Indonesia.  

Lim et al. (2022) reported the possibility of 
wild birds and migratory birds to serve as reservoir or 
vector for the JE virus in Singapore city. The 
mosquitoes may be infected by biting them and transmit 
the virus to susceptible humans living nearby. Thus, it 
is important to follow precautionary measures to 
discourage the breeding sites of mosquitoes such as 
stagnant water sources. 

While, Lakhotia et al. (2023) examined the 
seroprevalence of JE virus in lion- tailed macaques 
(Macaca fascicularis) and humans who living in 
proximity in Thailand. They found 14.3% monkeys 
positive for antibodies against JE virus. Signficantly 
high levels of  antibodies were detected and thus, 
evident of natural infection and sylvatic cycle in the 
region. Gender or age predisposition could not be 
confirmed due to indiscriminate sampling of wild 
primates.  Thus, the study highlighted the role of non- 

 Popular Article 



 

The Scientific Frontiers, 2025                                         7                                                                        02(11): 6-8 

human primates in the sylvatic cycle of JE virus. They 
may harbour the virus silently and thus need to be 
monitored regularly. 
 
INDIAN SCENARIO 

Walsh et al. (2022) suggested that periodic 
outbreaks of Japanese encephalitis in India is due to the 
involvement of wild hosts like Wild ardeid- cattle egret, 
herons; domestic pigs and the convergence of the 
agricultural wetland habitats and protected areas. The 
proximity of these landforms lead to the co-existence of 
species like pigs, wild birds and the contamination of 
water sources with pathogens. Dwivedi et al. (2025) 
highlighted that Culex mosquito breed in the rice fields, 
stagnant rain water.  It is further known that JE cases 
surge with rise in temperature and high rainfall. Lack of 
adequate drainage facilities lead to contaminated and 
stagnant water sources and thus, the rise of Culex 
mosquitoes.  

The first case of JE was reported in 1955 in 
Vellore, Puducherry. JE was included in the National 
vector borne diseases control program in 2003. Since 
then, it has now spread throughout the country. 
Japanese encephalitis was included in the National 
immunization program in 2006 in 206 districts 
identified as endemic for JE. The vaccine schedule 
includes two doses- first at 9-12 months and second at 
16-24 months (MoHFW, 2025). Bandopadhyay et al. 
(2013) reported that a live attenuated JE vaccine SA-
14-14-2 is administered to people. Tandale et al. (2023) 
emphasised that vaccination programme has helped 
control the incidence of JE in India. 

Kumari et al. (2013) reported four cases of JE 
virus in Delhi and all four had the history of living in 
crowded slum areas- Jahangirpuri, Bawana and Gole 
market. Entomological investigation in these slums 
revealed the presence of Culex mosquitoes mainly and 
JE virus was detected in one pool of mosquitoes. Pigs 
reared by farmers acted as amplifying host for the virus 

leading to rise in the number of infected mosquitoes in 
the region. Bandopadhyay et al. (2013) highlighted that 
more cases were reported in children and teenagers due 
to lack of immunity and probable more activity in the 
open region exposed to mosquitoes. Bhattacharya et al. 
(2021) reported that urban cycle of Japanese 
encephalitis is maintained by primates, domestic pigs 
and wild birds. 

Dwibedi et al. (2015) also reported maximum 
fatality in the children aged less than 10 years. Dash et 
al. (2001) reported that cattle act as buffer for the JE 
virus infection and by sustaining the infective bites 
without development of infection, they aid in 
controlling the JE virus. 
 
WAY FORWARD 

It is important to follow safety protocols like 
wearing a mask while handling non- human primates. 
Non- human primates have also been reported to 
harbour other major pathogens like Rabies virus, 
tuberculosis bacteria, Kyasanur forest disease virus, to 
name a few. It is not possible to control the non- human 
primate population effectively in a settlement, but to 
prevent the breeding of Culex mosquitoes, the stagnant 
water sources should be drained and cleaned. Urban 
societies should maintain appropriate drainage systems.  
Mosquito control can help limit the JE virus 
propagation. Veterinarians can aid in regular 
monitoring and sampling of the non- human primates 
living near human habitats for surveillance of common 
pathogens. Humans living in the endemic areas must be 
encouraged for vaccination.  

The one health concept highlights the 
importance of involvement of medical and veterinary 
faculties as well as ecologists to monitor the vector 
distribution and habitat. Recent studies propose the use 
of deltamethrin infused mosquito bed nets and spraying 
of DDT or other competent insecticides near drainages 
to control mosquito population (Talukdar et al., 2025).
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