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In Japanese encephalitis (JE) is the leading cause of viral encephalitis in Asia, with up to 70,000 cases
reported annually. Case-fatality rates range from 0.3% to 60% and depend on the population and age.
Rare outbreaks in U.S. territories in the Western Pacific have also occurred. Residents of rural areas in
endemic locations are at highest risk; Japanese encephalitis does not usually occur in urban
areas. The districts situated in northern Bengal witnessed massive loss of life to a deadly fever coupled
with tremor, rigidity & convulsion in later half of 2014 which results loss of more than 100 lives in
northern West Bengal. Japanese encephalitis is a serious threat to particularly rural population and
those lived closely to forest and involved in animal husbandry ,and the main multiplier pigs do not
show any symptom of infestation apart from pregnant sows that faces abortion threat, though 1 in 250
develop deadly encephalitis but recent outbreak clearly delineates its devastating effect on human life.
World health organization stresses on the need for increased regional and national awareness of JE and
for international support to control the disease is urgent. JE vaccination should be extended to all areas
where JE is a demonstrated public health problem. The most effective immunization strategy in JE
endemic settings is a onetime campaign in the primary target population, as defined by local
epidemiological data, followed by incorporation of the JE vaccine into the routine immunization
programme. This approach has a greater public health impact than either strategy separately.
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INTRODUCTION

The districts situated in northern Bengal witnessed massive
loss of life to a deadly fever coupled with tremor, rigidity &
convulsion in later half of 2014 which results loss of more
than 100 lives in northern West Bengal. Causative agent
Japanese encephalitis virus is an enveloped virus of the
genus flavivirus and is closely related to the West Nile
virus and St. Louis encephalitis virus. The positive sense
single stranded RNA genome is packaged in the capsid which
is formed by the capsid protein. The outer envelope is formed
by envelope protein and is the protective antigen. It aids in
entry of the virus to the inside of the cell (He, 2006 and Su et
al., 2002). The virus appears to have originated from its
ancestral virus in the mid-1500s in the Indonesia-Malaysia
region and evolved there into five different genotypes and
spread across Asia (Mohammed et al., 2011). Japanese
encephalitis (JE) is the leading cause of viral encephalitis
in Asia, with up to 70,000 cases reported annually (Campbell
etal.,2011).
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Case-fatality rates range from 0.3% to 60% and depend on the
population and age. Rare outbreaks in U.S. territories in the
Western Pacific have also occurred. Residents of rural areas in
endemic locations are at highest risk; Japanese encephalitis
does not usually occur in urban areas. Countries which have
had major epidemics in the past, but which have controlled the
disease primarily by vaccination, include China, [Republic
of Korea], Japan, Taiwan and Thailand. =~ Other countries
that still have periodic epidemics include Vietnam, Cambodia,
Myanmar, India, Nepal, and Malaysia. Japanese encephalitis
has been reported on the Torres Strait Islands and two fatal
cases were reported in mainland northern Australia in 1998.
There were reported cases in Kachin State, Myanmar in 2013.
The spread of the virus in Australia is of particular concern to
Australian health officials due to the unplanned introduction
of Culex gelidus, a potential vector of the virus, from Asia.
However, the current presence on mainland Australia is
minimal. Human, cattle and horses are dead-end hosts as the
disease manifests as fatal encephalitis. Swine acts as an
amplifying host and has a very important role in the
epidemiology of the disease. Infection in swine is
asymptomatic, except in pregnant sows, when abortion and
fetal abnormalities are common sequelae. The most important
vector is Culex tritaeniorhynchus, which feeds on cattle in
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preference to humans. It has been proposed that moving swine
away from human habitation can divert the mosquito away
from humans and swine. The natural hosts of the Japanese
encephalitis virus are birds, not humans, and many believe the
virus will therefore never be completely eliminated (Ghosh
and Basu, 2009). In November 2011, the Japanese encephalitis
virus was reported in Culex bitaeniorhynchus in the Republic
of Korea (Kim, Heung Chul et al., 2011). Though most cases
are asymptomatic and 1 in 250 develop deadly encephalitis,
this mosquito-borne arboviral disease and is the leading cause
of morbidity and mortality in South East Asia. The outcome of
JE can be fatal in 25 per cent of cases, and it may also result in
residual sequelae in 30 to 60 per cent of cases (Gajanana, 1998
and Kanojia et al., 2003). In India, the disease was first
reported in 1955 and subsequently many epidemics have
occurred in different parts of the country (Gajanana, 1998;
Kanojia et al., 2003; Rao and Arunachalam, 2010; Mourya
et al., 1989 and Mishra, 1984). JE virus (JEV) infects a large
number of susceptible individuals but only a few develop overt
manifestations of the disease (George et al., 1990) JE is
principally a disease of rural agricultural areas, where vector
mosquitoes proliferate in close association with pigs, which
are the principal vertebrate amplifying hosts.

Large aquatic birds may sub serve this function in areas where
pigs are absent. Humans are incidental to the transmission
cycle (Chakravarty et al., 1975 and Rajagopalan and Panicker,
1978). The seasonal incidence of JE varies in different parts of
India. In West Bengal, the disease occurred between May and
October, and was shown to be related to the summer monsoon.
In Assam and Uttar Pradesh epidemics have occurred between
September and December (Reuben and Gajanana, 1997)
During 2011-2012, JE outbreaks occurred in many parts of
north eastern states including Bihar and North West Bengal.
During the recent outbreak JE cases were reported from four
different districts (i.e. Cooch Behar, Dakshin Dinajpur,
Darjeeling and Jalpaiguri) of North West Bengal from the first
quarter of 2011 onwards (Reuben and Gajanana, 1997). A
study conducted on paediatric in Burdwan, Bankura, Purulia
and Midnapore population in a community occupying lowest
level of society and are closely associated with pig shows
clearly that this population are vulnerable to JE VIRUS and in
case of any outbreak they run the risk of being hardly hit
(Chatterjee ef al.,2004).

Human, cattle and horses are dead-end hosts as the disease
manifests as fatal encephalitis. Swine acts as an amplifying
host and has a very important role in the epidemiology of the
disease. Infection in swine is asymptomatic, except in
pregnant sows, when abortion and foetal abnormalities are
common sequelac. The most important vector is Culex
tritaeniorhynchus, which feeds on cattle in preference to
humans. It has been proposed that moving swine away from
human habitation can divert the mosquito away from humans
and swine. The natural hosts of the Japanese encephalitis virus
are birds, not humans, and many believe the virus will
therefore never be completely eliminated (Ghosh and Basu,
2009). In November 2011, the Japanese encephalitis virus
was reported in Culex bitaeniorhynchus in the Republic
of Korea (Kim Heung Chul et al., 2011). There is no
specific treatment for Japanese encephalitis and treatment
is supportive; (Solomon et al., 2000) with assistance
given for feeding, breathing or seizure control as required.

Raised intracranial pressure may be managed with mannitol
(Japanese encephalitis~treatment at eMedicine). There is
no transmission from person to person and therefore patients
do not need to be isolated. A breakthrough in the field of
Japanese encephalitis therapeutics is the identification
of macrophage receptor involvement in the disease severity.
A recent report of an Indian group demonstrates the
involvement f monocyte and macrophage receptor CLEC5A in
severe inflammatory response in Japanese Encephalitis
infection of the brain. This transcriptomicstudy provides
a hypothesis of neuroinflammationand a new lead in
development of appropriate therapeutic against Japanese
encephalitis (Ghosh and Basu, 2009 and Kim Heung Chul
et al., 2011). Infection with Japanese Encephalitis confers
lifelong immunity. There are currently three vaccines
available: SA14-14-2, IC51 (marketed in Australia and New
Zealand as JESPECT and elsewhere as IXIARO) and Chimeri
Vax-JE (marketed as IMOJEV) (Solomon, 2006). All current
vaccines are based on the genotype III virus.

A formalin-inactivated mouse-brain derived vaccine was first
produced in Japan in the 1930s and was validated for use in
Taiwan in the 1960s and in Thailand in the 1980s. The
widespread use of vaccine and urbanization has led to control
of the disease in Japan, Korea, Taiwan and Singapore. The
high cost of this vaccine, which is grown in live mice, means
that poorer countries have not been able to afford to give it as
part of a routine immunization program (Schieler et al., 2007).
The neutralizing antibody persists in the circulation for at least
two to three years, and perhaps longer (Gambel et al., 1995
and Kurane and Takashi, 2000). The total duration of
protection is unknown, but because there is no firm evidence
for protection beyond three years, boosters are recommended
every three years for people who remain at risk (Solomon,
2006). Furthermore there is also no data available regarding
the interchangeability of other JE vaccines and IXIARO and
recommended those previously immunised with other JE
vaccines receive Green Cross or JE-Vax or a primary course of
IXIARO. In September 2012 an Indian firm Biological E
Limited has launched an Inactivated Cell culture derived
vaccine based on SA 14-14-2 strain which was developed
in a Technology transfer agreement with Intercell and is
a thiomersal-free vaccine (Our Bureau, Alison Bryant, 2013).

Though till date vaccination seems to be only sure shot
preventive and protective measure ,research are on in full
swing to found new avenue that can give new ray of hope in
combating this menace, number of drugs have been
investigated to either reduce viral replication or provide
neuroprotection in cell lines or studies upon mice. Though
none are currently advocated in treating human patients but
animal studies shows encouraging results use of rosmarinic
acid, (Swarup et al., 2007) arctigenin, (Swarup et al.,
2008) and oligosaccharides with degree of polymerization 6
from Gracilaria sp. or Monostroma nitidum (Kaztowski et al.,
2012) have been shown to be effective in a mouse model of
Japanese encephalitis. Curcumin has been shown to impart
neuroprotection against Japanese Encephalitis infection in an
in vitro study. Curcumin possibly acts by decreasing cellular
reactive oxygen species level, restoration of cellular membrane
integrity, decreasing pro-apoptotic signaling molecules, and
modulating cellular levels of stress-related proteins. It has also
been shown that the production of infective viral particles
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from previously infected neuroblastomacells are reduced,
which is achieved by the inhibition of ubiquitin-proteasome
system (Dutta et al., 2009). Minocycline in mice resulted in
marked decreases in the levels of several markers, viral titre,
and the level of proinflammatory mediators (Mishra and Basu,
2008) and also prevents barrier damage (Mishra et al., 2009).
Japanese encephalitis is a serious threat to particularly rural
population and those lived closely to forest and involved in
animal husbandry, and the main multiplier pigs do not show
any symptom of infestation apart from pregnant sows that
faces abortion threat, though 1 in 250 develop deadly
encephalitis but recent outbreak clearly delineates its
devastating effect on human life. World health organization
stresses on the need for increased regional and national
awareness of JE and for international support to control the
disease is urgent. JE vaccination should be extended to all
areas where JE is a demonstrated public health problem. The
most effective immunization strategy in JE endemic settings is
a onetime campaign in the primary target population, as
defined by local epidemiological data, followed by
incorporation of the JE vaccine into the routine immunization
programme. This approach has a greater public health impact
than either strategy separately  (http://www.who.int/
biologicals/areas/vaccines/jap _encephalitis/en/)
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