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ABSTRACT

Introduction: Encephalitis is defined as inflammation of the brain parenchyma associated with neurologic dysfunc-
tion. AES occurs in explosive epidemics or in a non-epidemic (sporadic) form. Epidemic in India have been attributed
to Japanese encephalitis virus (JEV) infection. Herpes simplex virus (HSV) is responsible for most sporadic cases of
AES. This study was undertaken to detect JEV and HSV from CSF samples. Method: Two to three ml of CSF was col-
lected in a dry sterile container. Samples were divided into 2 vials and kept at -200C. One vial was used for ELISA test
in while the other vial was used for PCR. Result: Of 90 cases, 61 were males (68%), 29 were females (32%).Majority
belonged to 1 month-5years in 34 (38%) cases followed by 6-10 years in 23 (26%) cases. The commonest symptom
was fever in 90 (100%) cases followed by change in mental status in 86 (95.6%).0f 90 samples 2 (2.2%) was positive
for JEV in PCR while only 1 (1.1%) was positive in ELISA. A total of 9 (10%) samples were positive for HSV 1&2, of
which 8 (8.9%) samples were positive in ELISA assay and 8 (8.9%) were positive in PCR assay. In our study only 2
(2.2%) samples were positive for JEV in PCR while one was negative in ELISA. 9 (10%) samples were tested positive
for HSV which signifies the sporadic nature of the virus in this region. Conclusion: PCR was found to be more sensi-
tive in detection of JEV, while in HSV detection both ELISA and PCR were equally sensitive.

Keywords: Acute encephalitis syndrome, Enzyme linked immunosorbent assay, Herpes simplex virus, Japanese B
encephalitis virus, Polymerase chain reaction.

INTRODUCTION person and 16 cases per 100,000 children worldwide
[3]. AES was reported from171 endemic districts in
17states of India. AES occurs in explosive epidemics or
in a non-epidemic (sporadic) form. Epidemic in India
have been attributed to Japanese encephalitis virus
(JEV) infection and have predominantly a ected chil-
dren. Various novel agents have been reported more
recently as cause of AES including Enterovirus, Chan-
dipura virus and Nipah virus [4]. Herpes simplex virus
(HSV), Varicella zoster virus (VZV), Ebstein-Barr virus
(EBV), Mumps, Measles and Entero virus are responsi-
ble for most of the sporadic cases of acute viral en-
cephalitis [5].Herpes simplex encephalitis (HSE)is one of
the most common and serious sporadic encephalitis.
Over 90% of cases are caused by herpes simplex virus
type 1 (HSV-l) and the remaining cases were due to
herpes simplex virus type 2 (HSV-2) [6]. Diagnosis of
AES is done by examination of cerebrospinal fluid, sero-
logical testing, CT,MRI, electro-encephalography, and
brain biopsy [1].Recent introduction of reverse tran-
E E DOI: 10.5455/ijcbr.2017.34.07 scriptase polymerase chain reaction (RT-PCR)based

molecular technigue have proved to be rapid and sensi-
tive in detection of JE viral isolates [7-8].The evaluation
E eISSN: 2395-0471 of an antibody response against HSV is interpreted with

The term encephalitis corresponds to an inflammation
of the brain parenchyma. Viruses are the most com-
mon infectious agents associated with acute encephali-
tis. The cardinal symptoms and signs of acute viral en-
cephalitis are fever, altered level of consciousness,
headache, focal neurological deficits, and seizure [1].
According to World health organization (WHO) defini-
tion, clinically, a case of acute encephalitis syndrome is
defined as a person of any age, at any time of year with
the acute onset of fever and a change in mental status
(including symptoms such as confusion, disorientation,
coma, or inability to talk) and/or new onset of seizures
(excluding simple febrile seizures). Other early clinical
findings may include an increase in irritability, somno-
lence or abnormal behavior greater than that seen with
usual febrile illness [2].Annual incidence of acute en-
cephalitis ranges between 3.5-7.5 cases per1,00,000

pISSN: 2521-0394 care because of the possible cross reaction with varicel-
la zoster virus(VZV) antibodies during VZV infection of
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the CNS, and of a polyspecific antibody response as
found in multiple sclerosis and certain other autoim-
mune diseases of the CNS. Recent studies have suggest-
ed that detection of HSV DNA by PCR increases the sen-
sitivity of viral infection detection compared to antigen-
ic detection or cell culture methods [9].Keeping in view
of the above facts, this prospective study was carried
out to assess the incidence of Japanese encephalitis,
Herpes simplex encephalitis and to compare between
ELISA and PCR for detection of JEV & HSV in acute en-
cephalitis syndrome after obtaining permission from
the institutional ethics committee.

MATERIALS AND METHODS
Study design: Prospective

Ethics approval: Approved by the institutional ethics
committee

Study period: The study was done from October2014
toSeptember2016

Study place: This is a prospective study conducted in
SCBMCH, Cuttack in collaboration with RMRC, Bhuba-
neswar

Sample size: 90

Inclusion criteria: which comprised of ninety patients
admitted to di erent departments of SCB Medical Col-
lege & Hospital presenting with fever or history of fe-
ver(>38°C),encephalopathy altered level of conscious-
ness persisting for > 24 hours and seizures, lethargy/
irritability, change in personality and behaviour.

Exclusion criteria: Patients with aseptic meningitis
without encephalopathy, patients with non-infectious
CNS disorders due to hypoxic, ischemic, vascular, toxic
and metabolic causes, patients with CNS disorders
lasting less than 24 hours were excluded from the
study.

Sample collection: Two to three ml of CSF was collect-
ed in a dry sterile container from the patients, which
were divided into 2 vials and keptat-20°C. One vial was
used for ELISA test in our laboratory while the other
vial was used for PCR assay which was done at RMRC,
Bhubaneswar. Precautions were taken to prevent re-
peated freezing and thawing of the samples.

Method:

For ELISA test, HSV (1+2) IgM ELISA kit (Calbiotech, CA,
USA) and JEV specific IgM antibodies by ELISA kit
(InBios, Seattle, USA) were used. Test was done as per
manufacturer’s instruction.

For PCR detection of JEV, viral RNA was extracted from
CSF using QIA amp Viral RNA Minikit (Qiagen GmbH,
Germany). The oligonucleotides for nested PCR were
selected from the conserved regions of the E protein
genes;Outerprimer:JEC3:5-AGG ~ AATCCTGGCTATGCT
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TATGCT TTCCTG-3'andJEC1:5'-AGC ATG CAC ATT-
GGTCGC-3',Innerprimer:JEC4:5’-GTG CAC ATG CCA-
TAGGT-3'andJEC2:5'GTG CATGGAACC ACC ACT-3'.For
the second round of PCR, 5 ml PCR-lamplicon was tak-
en as the template and the inner set of primers was
used, implementing the same protocol. Next, 1.5% (w/
v) agarose gel electrophoresis (0.5 mg/ml containing
ethidium bromide) was performed in order to visualize
the 488-bp amplified product.

Extraction of viral DNA(HSV 1&2) done with QIA amp
viral RNA kit as per manufacturer’s instruction
(QIAGEN Ltd, Crawley, United Kingdom). The oligonu-
cleotides for nested PCR were selected from the con-
served regions of the Glycoprotein D genes. Outer
primer: ATC CGAACG CAG CCC CGCTG-TCC GG(G/C)
GGC AGCAGG GTG CT, Inner primer:-GCG CCGTCA
GCG AGG ATAAC- AGCTGTATA (G/C)GG CGA CGGTC.
Amplification products were identified by their mo-
lecular weights following electrophoresis of 10 ml of
the secondary reaction mixture through an ethidium
bromide- stained 2% agarose gel and UV light transil-
lumination.

RESULTS

The season with the highest average total AES case
occurrence was monsoon (June, July, August, Septem-
ber, and October) and the minimum occurrence was
observed in winter ( December, January and February)
during the period from 2014 to 2016 (Table 1).

Table 1. Seasonal variation in AES cases (n=90)

Monthly distribution of | Number | Percentage
AES

OCT - DEC 2014 3 3.33%

JAN — MAR 2015 8 8.89%

APR - JUN 2015 9 10%

JUL — SEPT 2015 10 11.11%
OCT - DEC 2015 18 20%

JAN — MAR 2016 12 13.33%
APR - JUN 2016 13 14.44%
JUL — SEPT 2016 17 18.89%

Fever (100%) was the most common presenting symp-
tom followed by altered sensorium (95.6%), convulsion
(30%), headache (6.7%), vomiting (6.7%) and meningeal
signs (3.3%) in di erent combinations (Table 2).

Majority of positive samples (54.5%) presented within
3 days of onset while most others presented within 7
days. Only 1 sample was presented in 9th day of fever
(Table 3).

Out of 90 samples tested for both ELISA and PCR, only 1
sample was found to be positive for IgM antibodies
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Table 2. Clinical presentation in AES cases (n=90)

Clinical Presentation Number | Percentage
Fever 90 100 %
Change in mental sta- | 86 95.6 %

tus

Convulsion 27 30 %
Headache, vomiting 6 6.7 %
Lethargy, Irritability 5 5.6 %
Change in behavior/ | 2 2.2%
Personality

Others (Paresis) 1 1.1%

Table 3. Correlation of positivity of ELISA and PCR with
date of onset

Post No. of [ No. of | IgM Nested
onset sam- JEV/HSV | ELISA PCR posi-
day ples positive | Positive | tive
tested | samples
1-3 56 6 4 (67%) | 6(100%)
4-7 29 4 4 100%) | 4100%)
>8 5 1 1100%) | 0 (0%)
Total 90 11 9(82%) | 10(91%)

Table 4. Comparison of ELISA with PCR for JEV detec-

tion (n=90)
PCR PCR p-
JEV Posi- Nega- Total | value
tive tive
ELISA
o 1 0 1
Positive
0.5
EUSA. 1 88 89
Negative
Total 2 88 90

Table 5. Comparison of ELISA with PCR for HSV 1&2
detection (n=90)

HSV 1&2 PCR PCR To- p-value
Posi- Nega- | tal
tive tive
ELISA Positive 7 1 8 0.2397
ELISA Negative | 1 81 82
Total 8 82 90

against JEV while 2 samples were positive for viral ge-
nome in PCR.A comparison is made between the diag-
nostic tests which showed a p value of 0.5, which is not
significant (Table 4).

Out of 9 samples tested positive, 7 samples were posi-
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tive in both ELISA assay and nested PCR while 1 each
was negative in ELISA and PCR. No viral genome or IgM
antibodies were detected in 81 samples. Comparison
between the diagnostic tests showed a p value of
0.2397, which is not significant (Table 5).

Out of 90 cases 61 (67.8%) were males and 29 (32.2%)
were females. Majority of cases belonged to 1 month -
Syears of age in 34 (38%) cases followed by 6-10 years
in 23(26%) cases. The season with the highest average
AES case occurrence was monsoon and the minimum
occurrence was observed in winter. Fever(100%) was
the most common presenting symptom followed by
altered sensorium (95.6%),convulsion(30%), headache
(6.7%), vomiting(6.7%)and meningeal signs (3.3%) in
di erentcombinations.Atotalof11(12.2%) samples of
AES were detected with viral etiology, out of which 9
(10%) were positive for HSV1 &2 and2(2.2%)were
found positive for JEV. Majority of positive cases belong
to <5 years of age group (45.5%) followed by6-10 years
of age group (27.3%). From the 90 samples tested, 1
sample (1.1%) was positive for JEV in ELISAassay&2
(2.2%) samples were found positive for JEV in PCR as-
say. A comparison is made between the diagnostic tests
which showed ap value of 0.5, which is not significant.
HSV specific IgM antibodies were found to be positive
in 8 (8.9%)cases and same number of (8)samples (8.9%)
were found to be positive for viral genome in PCR as-
say. Comparison between the diagnostic tests showed
ap value of 0.2397, which is not significant. Majority of
positive cases (54.5%) presented within 3 days of onset
of symptoms while most others presented within7
days.Only1 case was presented on the 9™ day of fever.

DISCUSSION

Encephalitis refers to an acute, usually di use, inflam-
matory process a ecting the brain. While meningitis is
primarily an infection of the meninges, a combined me-
ningoencephalitis may also occur .Encephalitis results in
substantial morbidity and mortality worldwide. Specific
etiologies are identified in <50% of cases, in part due to
lack of consensus on case definition and standardized
diagnostic approaches [10]. Of the confirmed viral etiol-
ogies, the type of viruses identified in di erent parts of
the world also di ers considerably. HSV was shown to
be the dominant viral agent for encephalitisin Vietnam
(63%, 2012) [12], UK (22-1%, 2003; 19%, 2010) [13],
JEV was the predominant cause of AES from Uttar Pra-
desh (23%, 1990) [11] and northeastern states (Assam,
2004; Arunachal Pradesh, 2011) [12,14] of India, and
Cambodia (31%, 2002) [15]. Enteroviruses were report-
ed as the major cause of AES in a prospective study
during 2009-2010 in Uttar Pradesh, India [11], and also
from China (15-4%, 1996) [16], and USA (25%, 2006)
[17]. The present study reports the presence of Herpes
simplex virus 1&2, and Japanese encephalitis virus as
the etiological agents of viral encephalitis in acute en-
cephalitis syndrome (AES) cases. The case definition
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was tested by Solomon et al. who described that this
case definition can miss some cases of AES [18] that
present only with meningism, paresis, headache or
vomiting. By contrast, this case definition can include
some of the cases of bacterial or viral meningitis that
can present with a short lasting or ill-defined altered
sensorium. This could have broadened the denomina-
tor, hence reducing the proportion of viral AES cases.
The relatively low identification of viral etiologies can
be due to possibilities such as: (i) the case definition
used was more sensitive but less specific, (i) delay in
investigation because of late admission at referral hos-
pitals in case of sporadic AES cases, and (iii) greater
chance of viral identification in an  outbreak setting
than sporadic AES due to planned and timely investiga-
tion along with better case selection due to closeness
of case presentations.

This investigation on 90 AES patients enrolled in our
study have shown viral etiology in 12-2% of patients,
out of which HSV was found in 9 cases (10%) and JEV in
2 (2.2%). This proportion seems to be lower compared
to many reports of viral etiology. This can be explained
on the basis of case definition and other possible etiol-
ogies.

The commonest age group of the patients presented
with acute encephalitis syndrome was 1 month to 5
years followed by 6 to 10 years. Majority of cases be-
longed to < 15 years of age group (80%) which was sim-
ilar to other studies conducted by Reena et al ( 2008,
67.5%) and Rathore et al (2014, 81%) [7, 19].

Panagariya et al (2001) found AES was more common in
patients of age > 40 years and < 20 years, male: Female
ratio was 2:1 which is in accordance to our study where
male to female ratio showed 2.1:1 with male prepon-
derance [20]. In our study, commonest age group found
to be positive for JEV and HSV was < 5 years which was
in accordance with Reena et al while being in contrast
to Rathore et al where the commonest age group
a ected was 11-15 years.

The season with the highest average total AES case oc-
currence was in monsoon (June, July, August, Septem-
ber, and October) and the minimum occurrence was
observed in winter (December, January, February). Her-
pes simple’s virus positivity was seen throughout the
year which was in accordance to Whitley et al (1982),
which found no characteristic age, sex or seasonal pre-
dilection [21]. Only 2 samples were tested positive for
Japanese encephalitis during post monsoon period
(October- November) which is in accordance to other
studies of Reena et al (2008) [7] and Borah et al (2013)
[22]. The peak cases of JEV were detected during or just
after the rainy season which coincides with heavy rain
and flooding which favors the breeding of its vector
mosquitoes.

The clinical presentation with fever was seen in all cas-
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es (100%) followed by altered sensorium (95%) with or
without convulsion (30%), headache (6%) which was
similar to other studies of Dwivedi et al [23] and
Chaudhuri et al [5], that showed fever (80 and 97%),
altered sensorium or convulsion (78 and 98%) and
headache (61 and 74%). In the detection of JEV, only 2
(2.2%) samples were tested positive, which is in con-
trast to other studies like Bandopadhya et al in 2011
(22.7%) and 2012 (5%) [24] and Dwivedi et al in 2012
(13.8%) [23].

Only one outbreak of JE was reported from Rourkela
city in Odisha, 1989. Our study did not show any ende-
micity or seasonal variation for JEV infection in our hos-
pital but further studies are needed to confirm the
same.

In our study, out of 90 samples, 2 (2.2%) samples were
positive in PCR assay for JEV which is in contrast to oth-
er studies like Pujhari et al (2010, 30.4%) [25], Reena et
al (2008, 69%) [7]. Similarly, only 1 (1.1%) samples were
positive in ELISA assay which was in contrast to Reena
et al (2008,53.8%) which could be because of low prev-
alence of Japanese encephalitis in our centre. HSV is a
member of family of Herpes viridae, a DNA virus. HSE is
more common in older age group and neonates where
it is caused by HSV-1 and HSV-2 respectively. The term
HSE is usually applied to focal and severe disease (acute
necrotizing encephalitis), which may be insidious to
violent in onset. Prodromal phase of 410 days with
nonspecific symptoms is common in HSE.

In our study, 8 (8.9%) samples were tested positive for
Herpes simplex virus 1&2, in PCR assay, which is similar
to the studies by Beig et al (2010, 10.5%) [26], while
being in contrast to studies conducted by Rathore et al
(2014, 16.1%) [19]. Similarly 8 (8.9%) samples were
found to be positive in ELISA assay which was in con-
trast to previous studies by Hanada et al (1988, 22.5%)
[27].

Majority of the case which was found to be positive for
HSV and JEV presented within 3 days followed by oth-
ers within 7 days. Only 1 case presented on 9" day of
fever. In our study, out of 6 samples positive in first 3
days of presentation, 6 (100%) were positive in PCR
while 4 (67%) in IgM ELISA followed by 4 samples being
positive in 4-7 days from which 4 (100%) were positive
in both IgM ELISA and PCR assay. Only one sample pre-
sented on the 9™ day was positive in IgM ELISA assay.

Our study showed less positivity in IgM ELISA assay
when tested in the first 3 days of illness which could be
due to low level of IgM antibodies in the sample. Viral
genome was not detected by PCR in one case which
could be due to late sampling. Only 1(1.1%) sample was
positive for JEV in ELISA assay while 2 (2.2%) samples
were positive for viral genome in PCR. Low detection of
the virus could be due to less prevalence of the virus in
our centre. A comparison between the two tests
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showed a p value of 0.5 which was not significant.
More studies are needed to be done to further corre-
late with the findings and proper monitoring of the
disease. Early detection would help the clinician for
commencing early treatment for viral JEV. Early detec-
tion in an outbreak could also help in initiating pre-
venting measures and starting vaccination of the un-
a ected children to prevent an epidemic.

Out of 9 samples tested positive, 7 samples were posi-
tive in both ELISA assay and nested PCR while 1 each
was negative in ELISA and PCR each. No viral genome or
IgM antibodies were detected in 81 samples. The com-
parisons between the two tests showed a p value of
0.239 which was not significant and further studies are
needed to be done to confirm the same.

CONCLUSION

This highlights the e cacy and utility of PCR for the
diagnosis of viral encephalitis (HSV&JEV) in early peri-
od of the disease. IgM ELISA assay had been shown to
be equally e cacious in detection of HSV encephalitis
having similar sensitivity to PCR while PCR being more
specific owing to detection of viral genome. Finally,
viral encephalitis is one of the preventable cause of
acute encephalitis syndrome and early detection of the
same can be of paramount importance for reduction of
morbidity and mortality in AES patients. Further studies
needed to be done for proper monitoring and surveil-
lance of Japanese encephalitis and helping the clinician
for commencing early treatment for viral encephalitis.

Conflict of interest: NIL
Funding: NIL
REFERENCES

1. Marcus Tulius T Silva. Viral encephalitis Arq Neu-
ropsiquiatr 2013;71(9-B):703-709

2. Guidelines for surveillance of acute encephalitis
syndrome (with special reference to Japanese en-
cephalitis) Directorate of National Vector Borne
Diseases Control Programme Directorate General of
Health Services, Ministry of Health and Family Wel-
fare

3. Rajnish Joshia, Pradyumna Kumar Mishrab, Deepti
Joshic, SR Santhoshd, M.M. Paridae, Prabha Desi-
kanf, et al; Clinical presentation, etiology, and sur-
vival in adult acute encephalitis syndrome in rural
Central India. Neurol Neurosurg . 2013 September ;
115(9): 1753-1761. doi:10.1016/
j-clineuro.2013.04.008.

4. Gauhati Susmita Bose Roy; Dr. (Prof) N K Hazari-
ka;Dr.Ashok Kr. Kayal and Mridul Malakar. Diagnosis
of HSV Encephalitis in suspected Infants by using
Real Time PCR at Gauhati Medical College and Hos-
pital,

Int. j. clin. biomed. res. 2017;3(4):27-32.

5. A Chaudhuri, P G E Kennedy . Diagnosis and treat-
ment of viral encephalitis; Post grad Med ]
2002;78:575-583

6. P Cinque, G M Cleator, T Weber, P Monteyne, C J
Sindic, A M van Loon .The role of laboratory investi-
gation in the diagnosis and management of patients
with suspected herpes simplex encephalitis: a con-
sensus report for the EU Concerted Action on Virus
Meningitis and Encephalitis; Journal of Neurology,
Neurosurgery, and Psychiatry 1996;61:339-345

7. Reena swami, Radha Kanta Ratho, Baijayantimala
Mishra and Mini P. Singh. Usefulness of RT- PCR in
Japanese encephalitis in clinical samples.

8. Dr Vikas Suri , Dr Udit Narang , Dr Ashish Bhalla.
Viral Encephalitis in India: Management Update

9. Rahman W, Dhole TN, Nag VL, Maurya AK, and Pra-
dhan S. Comparative evaluation of Herpes Simplex
Encephalitis cases by Shell Vial Culture and Real-
Time PCR at Tertiary Care Hospital in North India.
Rahman W,J Biosci Tech, Vol 2 (3),2011,262-267

10. A.Venkatesan, A.R.Tunkel, K.C.Bloch, A.S.Lauring,
J.Sejvar, A.Bitnun, et al. Case Definitions, Diagnostic
Algorithms, and Priorities in Encephalitis: Consensus
Statement of the International Encephalitis Consor-
tium.

11.Kumar R, et al. Virological investigation of acute
encephalopathy in India. Archives of Disease in
Childhood 1990; 65: 1227-1230.

12.Phukan AC, et al. Japanese encephalitis in Assam,
north east India. South East Asian Journal of Tropi-
cal Medicine and Public Health 2004; 35: 618-622.

13. Granerod J, et al. Causes of encephalitis and di er-
ences in their clinical presentations in England: a
multicentre, population-based prospective study.
Lancet Infectious Disease 2010; 10: 835-44.

14.Khan SA, et al. Japanese encephalitis epidemiology
in Arunachal Pradesh, a hilly state in northeast In-
dia. Asian Pacific Journal of Tropical Disease 2011;
1:119-122.

15.Srey VH, et al. Aetiology of encephalitis syndrome
among hospitalized children and adults inTakeo,
Cambodia, 1999-2000. American Journal of Tropical
Medicine and Hygiene 2002; 66: 200-207.

16.Wang XX, et al. Analysis of epidemiology and the
main clinical symptom of viral encephalitis inGansu,
2009- 2011. Chinese Journal of Preventive Medi-
cine 2012; 46: 10999-10102.

17. Glaser CA, et al. Beyond viruses: clinical profiles and
etiologies associated with encephalitis. Clinical In-
fectious Disease 2006; 43: 1565-1577.

31



Bimoch Projna Paty et al. B Detection of Japanese encephalitis virus and Herpes simplex virus in acute encephalitis syndrome

18.Solomen T, Ni H, Beasley DW, Ekkelenkamp M, Car-
dosa MJ, Barrett AD. Origin and evolution of Japa-
nese encephalitis virus in South east Asia J Virol
2003;77:3091 8.

19.S. K. Rathore, B. Dwivedi , S. K. Kar, S. Dixit , J. Sabat
and M. Panda. Viral aetiology and clinico-
epidemiological features of acute encephalitis syn-
drome in eastern India. Epidemiol. Infect. (2014),
142, 2514-2521

20. Panagariya, RS Jain, S Gupta, A Garg, RK Sureka, V
Mathur. Herpes simplex encephalitis in North West
India. Neurololy India 2001; 49:4, 360-365.

21. Whitley, Richard J;Gnann, John W. Viral encephali-
tis: Familiar infections and emerging pathogens. The
Lancet; Feb 9, 2002; 359, 9305; Health & Medical
Collection, pg. 507.

22.Jani Borah, Prafulla Dutta, Siraj A. Khan, and
Jagadish Mahanta. Association of Weather and An-
thropogenic Factors for Transmission of Japanese
Encephalitis in an Endemic Area of India. EcoHealth
10, 129-136, 2013

23.Bhagirathi Dwibedi, Namita Mohapatraa, Sushil
Kumar Rathorea, Maheswar Pandaa, Satya Sundar
Patia, Jyotsnamayee Sabata, Bandana Thakura,

Sailendra Pandaa & Shantanu Kumar Kara. An out-
break of Japanese encephalitis after two decades in
Odisha, India. Indian J Med Res 142 (Supplement),
December 2015, pp 30-32

24.Bandyopadhyay B1, Bhattacharyya I, Adhikary S,
Mondal S, Konar J, Dawar N, Biswas A, Bhattacharya
N. Incidence of Japanese encephalitis among acute
encephalitis syndrome cases in West Bengal, India.
Biomed Res Int. 2013;2013:896749

25.S. K. Pujhari, S. Prabhakar , R. K. Ratho , M. Modi,
M. Sharma and B. Mishra. A novel mutation
(S227T) in domain Il of the envelope gene of Japa-
nese encephalitis virus circulating in North India.
Epidemiol. Infect. (2011), 139, 849-856.

26. Farzana K. Beig , Abida Malik , Meher Rizvi , Deep-
shikha Acharya ,Shashi Khare. Etiology and clini-
coepidemiological profile of acute viral encephalitis
in children of western Uttar Pradesh, In-
dia.International Journal of Infectious Diseases.
(2010) 14, e141—e146

27.Hanada, S Kido, M Terashima, K Nishikawa, and T
Morishima. Non-invasive method for early diagnosis
of herpes simplex encephalitis. Archives of Disease
in Childhood, 1988, 63, 1470-1473.

How to Citethisarticlee Manish Kumar Rout, Bimoch Projna Paty, Bhagirathi Dwibedi, Nirupama Chayani. Detection of
Japanese encephalitis virus and Herpes simplex virus in acute encephalitis syndrome cases by ELISA and PCR in a tertiary care

hospital of Eastern India. Int j. clin. biomed. Res. 2017;3(4): 27-32

Int. . clin. biomed. res. 2017;3(4):27-32

32




