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WHAT IS 

JAPANESE ENCEPHALITIS?

Japanese Encephalitis(JE) is an infection of the brain 
caused by the Japanese Encephalitis virus(JEV).

History

Signs & Symptoms

Transmission(Spread)

JE is South-East Asia Region

JE in INDIA

Diagnosis & Treatment

Contribution of  ICMR-RMRC Towards Prevention & Control of  JE



History
 History of clinical recognition and recording of Japanese 

encephalitis(JE) dates back to the 19th century.

 The first clinical case of Japanese encephalitis was 

recorded in 1871.

 In 1924 Japanese Encephalitis Virus(JEV) was isolated 

from human brain.

 The role of Culex tritaeniorhynchus mosquito as a vector 

and the involvement of wading ardeid birds and pigs as 

reservoir hosts was demonstrated in 1938.



 The incubation period is between 4-14 days .

 Most JEV infections are mild (fever and headache) or without apparent 

symptoms, but approximately 1 in 250 infections results in severe clinical 

illness.

 In children, gastrointestinal pain and vomiting may be the dominant initial 

symptoms

 Severe disease is characterized by rapid onset of high fever, headache, neck 

stiffness, disorientation, coma, seizures, spastic paralysis and ultimately 

death.

 The case-fatality rate can be as high as 30% among those with disease 

symptoms.

 Of those who survive, 20%–30% suffer permanent intellectual, behavioural 

or neurological sequelae such as paralysis, recurrent seizures or the inability 

to speak. 

Signs & Symptoms



Japanese encephalitis (JE) virus, a flavivirus, is closely related to West Nile and

St. Louis encephalitis viruses. JE virus is transmitted to humans through the bite

of infected Culex species mosquitoes, particularly Culex tritaeniorhynchus.

The virus is maintained in a cycle between mosquitoes and vertebrate hosts,

primarily pigs and wading birds. Humans are incidental or dead-end hosts,

because they usually do not develop high enough concentrations of JE virus in

their bloodstreams to infect feeding mosquitoes.

JE virus transmission occurs primarily in rural agricultural areas, often associated

with rice production and flooding irrigation. In some areas of Asia, these

conditions can occur near urban centers.

In temperate areas of Asia, JE virus transmission is seasonal. Human disease

usually peaks in the summer and fall. In the subtropics and tropics, transmission

can occur year-round, often with a peak during the rainy season.

Transmission



It is estimated that annually more than 50,000 

cases of Japanese Encephalitis and more than 

10,000 deaths from JE occur in Southeast-Asia.  

India, Nepal, Thailand and Sri Lanka have 

regularly reported have regularly reported JE 

since 1985. Small scale studies on occurrence of 

JE have been reported from Bangladesh, 

Bhutan, Indonesia, Myanmar etc.

JE in South-East Asia Region



JE Scenario in INDIA
• In INDIA, the first human case was reported from Arcot district of 

Tamilnadu in 1955. 

• Until 1973, the disease was confirmed to southern parts of India, 

with low prevalence; subsequently the disease spread to various 

other parts of India.

• The first outbreak of JE was recorded in 1973 from Burdwan and 

Bankura districts of West Bengal.

• The first epidemic of JE was reported in 1978 in Uttar Pradesh.

• In India, while 24 states are epidemic for JE, Uttar Pradesh 

contributed more than 75% of cases during the recent past.

JE Cases & Deaths in 2011

Cases Deaths

Uttar Pradesh 3490 579

Total 7838 1137



Individuals who live in or have travelled to a JE-endemic area and experience 
encephalitis are considered a suspected JE case. A laboratory test is required in 
order to confirm JEV infection and to rule out other causes of encephalitis. 
WHO recommends testing for JEV-specific IgM antibody in a single sample of 
cerebrospinal fluid (CSF) or serum, using an IgM-capture ELISA. Testing of 
CSF sample is preferred to reduce false-positivity rates from previous infection 
or vaccination
Surveillance of the disease is mostly syndromic for acute encephalitis syndrome. 
Confirmatory laboratory testing is often conducted in dedicated sentinel sites, 
and efforts are undertaken to expand laboratory-based surveillance. Case-based 
surveillance is established in countries that effectively control JE through 
vaccination.

Diagnosis

Treatment
There is no antiviral treatment for patients with JE. Treatment is supportive to relieve 

symptoms and stabilize the patient. 



An early warning model for the outbreak of JE has been developed by ICMR-

RMRC(Indian Council of Medical Research-Regional Medical Research centre), 

Dibrugarh with the help of Remote Sensing(RS) & Geographical Information 

System(GIS) in collaboration with NE-SAC, Shillong. The JE prediction/forecast 

model is being applied successfully to 3 most JE prone districts of Assam- Dibrugarh, 

Sivasagar & Tinsukia which have a similar topography, mosquitogenic conditions and 

pig rearing practice. The model can predict a) onset of JE 2-3 months in advance b) 

onset time of JE occurrence, and c)Intensity of JE cases. A 70-85% concordance 

between predicted & observed JE cases in the predicted districts has been observed. 

However, with mass JE vaccination campaigns in these areas, the model needs to be 

adjusted for the intervention method as a confounding factor.

Contribution of ICMR-RMRC Towards Prevention & Control of  JE

Vaccination against JE among adult population was undertaken in Feb-March 2014. 
With this intervention, early warning/forecast model for the disease became 
irrelevant hence was discontinued.
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• In human and birds, corona viruses cause respiratory track infection that can 

range from mild to lethal

•Severe Acute Respiratory Syndrome Coronavirus 2(SARS-CoV-2) is the 

strain of Coronavirus that causes corona virus disease 2019(COVID-19).

• The World Health Organization(WHO) declared the outbreak a Public 

Healthy Emergency of International Concern on 30 January 2020,and a 

pandemic on 11 March 2020.

•The coronaviruses were originally grouped into the family Coronaviridae on 

the basis of the crown or halo-like appearance given by the glycoprotein-

studded envelope on electron microscopy. This classification has since been 

confirmed by unique features of the chemistry and replication of these 

viruses.

About



History

 The earliest report of an illness caused by corona virus 

occurred in the late 1920s,when an acute respiratory infection 

of domesticated chickens emerged in North America.

 Human Corona Viruses discovered in the 1960s using difficult 

methods in the United Kingdom and United States. Other 

Human Corona Viruses like 229E & OC43 continued to be 

studied in subsequent decades.

 Other Human Corona Viruses have since been identified, 

including SARS-CoV in 2003, HCoV NL63 in 2003, HCoVHKU1 

in 2004,MERS-CoV in 2013 and SARS-CoV-2 in 2020.



Structure
::External::                 

a) Corona viruses are roughly spherical on particles with bulbous 
surface projections.         

b) The average diameter of the virus particle is around 125 nm. 

c)   The spikes are 20 nm long there present 74 spikes and the diameter of 
envelope is 85 nm. The viral envelope  consists of a lipid bilayer, in 
which the membrane(M), envelope(E) and spike(S) structural proteins 
are anchored.

::Internal::
The corona virus's surface spikes are homotrimers of S protein, which 
is composed of an S1 and S2 subunit. S1 subunit forms the head of the 
spike and has the Receptor Binding Domain(RBD). The S2 subunit 
form the stem which anchors the spike in the viral envelope and helps 
membrane fusion between the virus and host cell.



Inside the envelope, there is the nucleocapsid, which is 

formed from multiple copies of the nucleocapsid(N) protein, 

which are bound to the positive sense single stranded RNA 

genome. The genome size ranges from 26.4 to 31.7 

kilobases, it is one of largest amount of RNA viruses. The 

genome has a 5' methylated cap and 3' polyadenylated tail. 

The genome organization is 5' leader UTP replicase 

(ORF1ab)-spike(S)-envelope(E)-membrane(M)-

nucleocapsid(N)-3' UTR- poly(A) tail.

Genome



It is thought that human coronaviruses enter cells, 
predominantly, by specific receptors. Aminopeptidase-N and a 
sialic acid-containing receptor have been identified to act in 
such a role for 229E and OC43 respectively. After the virus 
enters the host cell and uncoats, the genome is transcribed and 
then translated. A unique feature of replication is that all the 
mRNAs form a “nested set” with common 3′ ends; only the 
unique portions of the 5′ ends are translated. There are 7 
mRNAs produced. The shortest mRNA codes for the 
nucleoprotein, and the others each direct the synthesis of a 
further segment of the genome. The proteins are assembled at 
the cell membrane and genomic RNA is incorporated as the 
mature particle forms by budding from internal cell membranes.

Multiplication





Impact on HUMAN LIFE

Healthcare:
 Overload on doctors and other medical 

professionals, who are at a very high risk.

 Patients with other disease and health 
problems are getting  neglected and 
disruption of medical supply  chain.         

Economy:
 Losses in national and international 

business.

 Poor cash flow in the market.        

Social: 
Disrupt of cultural celebration and festivals.

Cancellation of large scale sports, movies and   

play theaters.

Social distancing with our family members.            

Education:
Due to this lockdown examination is postponed.

To be accustomed to the online-offline education 

system.

Lack of technology and internet connectivity, 

online classes are not good as expected.



To prevent the spread of COVID-19:: 

 Clean your hands often. Use soap and  water, or an 
alcohol-based hand rub.

 Maintain a safe distance from anyone who is coughing or 
sneezing.

 Wear a mask when physical distancing is not possible.

 Don’t touch your eyes, nose or mouth.

 Cover your nose and mouth with your bent elbow or a 
tissue when you cough or sneeze.

 Stay home if you feel unwell.

Prevention
If you have a fever, cough and difficulty breathing, seek medical attention.



The World Health Organization (WHO), the Coalition for Epidemic 
Preparedness Innovations (CEPI), and the Gates Foundation are committing 
money and organizational resources for the prospect that several vaccines 
will be needed to prevent continuing COVID-19 infection. The CEPI, which 
is organizing a US$2 billion worldwide fund for rapid investment and 
development of vaccine candidates, indicated in April that a vaccine may be 
available under emergency use protocols in less than twelve months or by 
early 2021. On 4 May 2020, the WHO organized a telethon which received 
US$8.1 billion in pledges from forty countries to support rapid development 
of vaccines to prevent COVID-19 infections. At the same time, the WHO 
also announced the deployment of an international "Solidarity trial" for 
simultaneous evaluation of several vaccine candidates reaching Phase II–III 
clinical trials.

Vaccination
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