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Abstract: Aseptic meningitis is one of the most common infections of central nervous
system. More than 80 % of all cases of aseptic meningitis are estimated to be caused by
enteroviruses. In our cross-sectional study, enteroviral meningitis was assessed in
children younger than 14 years hospitalized with the diagnosis of aseptic meningitis in
the pediatric infectious ward of Ahvaz Abozar hospital, Iran, from November 2004 to
November 2005. We ascertained of enteroviral meningitis of 57 CSF samples (35 males
and 22 females) by RT-PCR and HeLa cell culture. of the 57 CSF samples tested by RT-
PCR, 30 samples (52.63 %) were positive for enteroviruses and of the 35 CSF samples
inoculated on HelLa cells, 10 specimens (28.57 %) were positive for enteroviruses. The
average age of 30 children with positive results for enteroviruses was 3 years. The rate of
enteroviral meningitis in the males was higher than in females (56.7 % versus 43.3 %
respectively) but there was no significant statistical difference between males and
females (p>0.05). The highest incidence of enteroviral meningitis was determined in
autumn (47%) but we couldn't detect any enteroviral meningitis during the summer.
Finding of this study represents enteroviral meningitis is the most common cause of
aseptic meningitis in Ahvaz city. Early diagnosis and understanding of the role of viruses
in aseptic meningitis will help physicians to manage the patients suffering from aseptic

meningitis and planning for prevention of this syndrome.
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Introduction

nteroviruses comprise a large genus
Ebelonging to the picornaviridae and show
similar morphological, structural and
molecular properties and replication strategies.
Sixty-six immunological distinct serotypes are
known to circulate world wide and to cause
infections in humans (1,2). They are classified
according to their antigenic properties as
coxsackieviruses groups A and B, echoviruses,
polioviruses, and enteroviruses type 68-71 (3.4).
Enteroviruses are responsible for significant and
frequent human illness, ranging from mild to
severe disease, including meningoencephalitis,
myocarditis, paralysis, and even death (5). More
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than 80 % of all cases of aseptic meningitis world-
wide are estimated to be caused by enteroviruses.
Children frequently develop enteroviral meningitis
especially during the summer and autumn, which
leads to more hospitalization in most of the
patients (6,7). There is currently no specific
treatment of enterovirus infections, although
treatment of older children and adults with
pleconaril, a novel anti picornaviral compound, has
been associated with reduced severity and duration
of symptoms (8,9). Studies on the molecular
epidemiology of enteroviruses have focused on the
evolutionary  inference derived from the
comparison of virus isolates

within a serotype over time, as well as comparison
of isolates from different serotypes and even
between different genera within the Picornaviridae.
The traditional procedure for enterovirus
identification known as neutralization test is
generally reliable, poses a number of draw backs.
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It is labor-intensive, time-consuming and may fail
due to antigenic drift, recombination, or the
presence of virus mixtures. The modern molecular
biology technology uses the reverse transcriptase-
polymerase chain reaction (RT-PCR) for rapid
diagnosis of enterovirus infection minimizing the
requirement for isolating enteroviruses in culture
for most common diagnostic and epidemiological
applications (10,11). The epidemiology of
pediatric enterovirus infections in many regions of
Iran is still unknown. In the present cross-sectional
study, we conducted a 1 year research to determine
the prevalence of enteroviral meningitis in children
with aseptic meningitis. RT-PCR and HeLa cell
culture of CSF for enterovirus detection were
systematically performed.

Materials and Methods

Patient samples

From November 2004 to November 2005 a total 57
(35 males and 22 females) children younger than
14 years, hospitalized in the pediatric infectious
ward with the diagnosis of aseptic meningitis in
Abozar hospital of Ahvaz, Iran. The preliminary
diagnosis of aseptic meningitis was based on ;( a)
clinical symptoms indicative of meningitis (fever,
headache, and neck stiffness), (b) pleositosis (>5
white blood cells/mm’) in CSF, and (c) the lack of
an alternative diagnosis (i.e. negative culture for
bacteria and fungi). Complete clinical data were
gathered from patient's medical records. Then CSF
specimens were collected and transported by cool
box to virology laboratory of Ahvaz medical
faculty and stored at -70"C until experiment.

Cell culture

Due to lack of cell lines and large number of CSF
samples, we only could culture 35 CSF samples in
HeLa cells. HeLa cells were grown in Dulbecco’s
modified eagle medium (Himedia , India)
supplemented with 10% fetal calf serum ( Gibco ,
UK) , 100 u/ml of penicillin , 100 pg/ml of
streptomycin , and 5 pg/ml of amphotericin B . A
minimum of 100 pl of each CSF specimen was
inoculated into monolayers of HeLa cells in 24
well plates containing DMEM supplemented with
2 % fetal calf serum, Infected cells were incubated
at 37°C in an atmosphere containing 5 % CO,. The
cells were observed daily for 10 to 14 days for
cytopathic effect characteristic for enteroviruses.
CPE of positive specimens were observable within

2-7 days (Fig.1).

Fig. 1. Positive CSF sample

Extraction of viral RNA

Viral RNA from 200 pl of CSF was extracted
using the High pure viral nucleic acid kit (Roche,
Germany), according to the manufacture
instruction. RNA of sabin polio vaccine was
extracted to be used as positive control in RT-PCR.

RT-PCR

For ¢cDNA preparation all extracted RNA were
incubated at 65C for 10 min then put on ice for 3
min. Briefly , the synthesis of cDNA was
performed in a 20 pl reaction volume containing 4
ul Expand RT buffer (Roche) , 2 pl 100 mM
dithiothreitol (DTT) (Roche) , 2 pl 10 mM
deoxynucleoside triphosphate mixture (dNTPs)
(Roche), 0.5 pl 40 u/pl RNase inhibitor protector
(Roche) , 0.2 pul 50 wuw/pl Expand reverse
transcriptase (Roche) , 1 pl 50 um of antisense
primer and 5.5 pl of a solution with extracted
RNA . The mixture was incubated at 42°C for 60
min. After elongation, the tubes were inactived at
95" C for 6 min. The PCR amplification was
carried out in a 25 pl reaction volume containing
2.5 pl 10x PCR buffer (Roche), 0.5 pl 10mM
deoxynucleoside triphosphate mixture (dNTPs)
(Roche), 0.25 pl 50um of sense primer; 5'-
GGCCCCTGAATGCGGCTAAT-3', 0.25ul 50um
antisense primer; 5'-
ATTGTCACCATAAGCAGCCA-3' (TIB Molbiol,
Germany), 0.2 pl Taq DNA polymerase (5 u/pl)
(Roche), and 10 pl of the cDNA product . This
reaction mixture was amplified for 35 cycles in a
programmable thermal cycler (Techne, UK) using
the following conditions: 94" C for 30s, 60" C for
30s, and 72 ~C for 30s, plus a final extension
period at 72" C for 7 min. The RT-PCR products
were analyzed by electrophoresis on a 2% agarose
gel containing ethidium bromide (Roche), and
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were visualized under ultraviolet light. The 100-bp
DNA ladder (Roche) was used as a size marker to
estimate the length of products. A positive RT-
PCR reaction was expected to produce a 144-bp

band (Fig. 2) (12,13,14).
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Fig. 2. Agarose gel electrophoresis (2%) following
RT-PCR of CSFs for enteroviruses. Tracks 1 and 7
show 100 bp DNA ladder. Line 2 indicates
negative control. Line 3 belongs to positive control
(sabin vaccine). Line 4 and 6 indicate 2 positive
CSF samples, and line 5 demonstrates a negative
CSF sample result.

Results

Of the 57 CSF samples tested by RT-PCR, 30 CSF
samples (52.63 %) were positive for enteroviruses
and of the 35 CSF samples inoculated on Hela
cells, 10 CSF (28.57 %) were positive for
enteroviruses, most of the CPEs were observed
within 2-7 days. The average age of children with
positive results for enteroviruses was 3 years. The
rate of enteroviral meningitis in males was higher
than in females (56.7 % versus 433 %
respectively) but this difference was not statisticaly
significont (by SPSS software versionll.5, Chi-
square test; p>0.05). The incidence of enteroviral
meningitis was in autumn (47 %), winter (30 %),
and in spring (23 %), but we couldn't detect any
enteroviral meningitis during the summer. Thirty
enterovirus positive CSF samples (52.63 %) had a
median of 193 white blood cells /mm’ (ranged
between, 5 to 1480), 83 % lymphocyte and 17 %
neutrophil. Median level of CSF protein and
glucose were 419 mg/dl and 67.5 mg/dl
respectively. Out of 30 positive cases of CSF
samples for enteroviral meningitis, (73.4 %) had a
clear appearance and 3 (10 %) were semi turbid.
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Discussion

This epidemiological study is the first study of
enteroviral meningitis in the city of in Ahvaz, Iran.
Encephalitis and meningitis cases frequently occurr
in Iran, but there are few reports indicating the
prevalence of aseptic meningitis in this country.
Since, enteroviruses are the most common cause of
aseptic meningitis. There are several factors
affecting epidemiology of these viruses, including
sex, age, seasonality, geographic area,
environmental — hygienic, socio-economical
conditions, etc. The data collected from various
parts of the world implies the different impacts of
these viruses as an etiology of aseptic meningitis. In
this study, enteroviruses were detected by RT-PCR
in 52.63 % of children younger than 14 years
suffering from aseptic meningitis. According to
researches conducted in Tehran, Iran, the prevalence
of enteroviral meningitis was 15 % (15,16), but
prevalence of enteroviral meningitis in some area
like Tunisia and Turkey has been reported to be
higher than our results (71% and 63% respectively)
(2,17). This discordance between prevalence of
enteroviral meningitis in Tehran and Ahvaz can be
attributed to poor hygienic practice in the population
is some residential area in Ahwaz, and the majority
of the patients referred to the hospital because of
aseptic meningitis belonged to poor parts of the city.
Therefore the higher prevalence of enteroviral
meningitis in Ahvaz in compare to Tehran
isprobably due to higher sanitation in the latter. In
this study it was found that enteroviral meningitis is
more prevalent in males than females, like other
studies reported by researchers (18,19). Seasonal
variation of enteroviral meningitis in different
studies from various regions has been observed
(20,21). The peak of enteroviral meningitis was in
autumn and winter but we couldn't detect any case
of enteroviral meningitis in summer. In the summer,
Ahvaz is very warm (43-50°C), probably this degree
of warmth is not in favor of enterovirus survival. On
the contrary, Ahvaz has a mild fall and winter
climate. Therefore, the peak of detection of
enteroviruses in these seasons in Ahvaz was not
surprising. All the measured indexes of CSF
samples in the patients were normal similar to the
CSFs indexes reported by other researches (22).
Early diagnosis of aseptic meningitis will help
physicians for better management of the patients

suffering from this illness. Besides, the data will
help better understanding of the role of viruses in
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aseptic meningitis and planning for prevention of
central nervous system infection. Due to lack of
adequate equipments and insufficisent financial
support we could not type the isolates of
enteroviruse and further studie are rquired for
complete identification of there agents. Couldn't
typing of enteroviruses, it is hoped that to prove to
be true in future.
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