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Detection of Enteroviruses from Surface Water by Combined Cell Culture-PCR
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Abstract

Enteroviruses may cause gastrointestinal symptoms, cold, and [ever, mainly in young children, They are also

recognized as important agents in acute infections of the central nervous system such as meningitis and encephalitis,
and in subacute and dwonic infections of the cardiovascular system such as pericarditis, myocarditis and
cardiomyopathy. They also can lead to postviral fatigue syndrome. For the detection of enteroviruses from the

environmental samples, the combined cell culture-polymerase chain reaction (CC-PCR) techmique was emploved.

In

contrast to FPA standard method wluch mainly depends on the cell culture, it involved the use of cell culture, followed
by PCR to improve the sensitivity and the accuracy of the test. According to the results of survey, from 1999 to 2000,
for the presence of enteroviruses in the surface water samples from Nak-dong river, four out of twelve samples were
positive for viruses. The titer of viruses per 100 liters of waler was ranged from 25 to 250 MFN. All of the viruses
isolated were poliovirus type T with 98% nucleotide sequence homology. The result also clearly suggests the seasonal

difference in the distribution of the waterborne enteroviruses in surface water because most of the viruses were mainly

delected from the summer through the early antumn.
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Fig. 1. Sampling positions for surveying of viruses in sur-
face water.

The positions of sampling sites are as follows; No 1.
Maeri, No 2 Mulgum, and No 3: Heidong
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Tig. 2. Detection of enteroviruses from surface water.
{(A) BGM cells were either mock-infected (M) or infected
with sample 1 derived from Mo 1 position {[). (B} The cell
culture supemnatanis were examined for the presence of
the enteroviruses by RT-PCR. The PCR lemplates were
prepared from polwvirus type I (lane 2) and cell culture
supernatants from either sample I-trealed (lane 3) or
mock-infected (lane 4) BGM cells. Lane 1 shows the positions
of size markers
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Table 1. Summary of enterovirus survey in surface water during 1999-2000,

Sampling date

Sample numb
ample number {date-month-year)

1 18-08-1999 Nol
2 31-08-1999 No.3
3 30-09-1999 No.2
4 19-10-1999 Nol
3 30-11-1999 Neo.2
il 29-12-1999 NoJ
7 27-01-2000 No.l
8 23-02-2000 No.2
3 21-03-2000 NoJd
10 23-05-2000 No.2
11 08-G&-2000 No.J3
12 15-06-2000 Nol
Total{%)

"The positions of the sampling sites are indicated in Fig. 1
ND : not detected

Sampling sites’

PCR reaction

RT-PCR CC-PCR
+ + 250
250
100
25
- ; ND
- - ND
. : - ND
. - ND
- - ND
. - ND
+ - ND
- . ND
11.67% 33.3%

MPN /1001°

+
+
4+

+ o+

*The number of virions was calculated as the most probable number of infectious umis pet 100 liters of water
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Fig. 3. Alignment of the nucleotide sequences of the
enteroviruses isolated from the surface water.
Sequence of the poliovirus type 1 (g332889) is
shown as a reference. Makched nucleotides are re-
presented by the dash and the nucleotide sub-
stitutions are indicated. Sample 1 and 4, sample 2,
sample 3 are denived from No 1, Neo 3, and No
2, respectively.
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Table 2. The comparison of the pucleeotide sequence
homology (%) of the isolated enterovirus (sample
1) with other known enteroviruses.

, Nucleotide sequence
Compared viruses

homology (%)
Human poliovirus type 1 98
Enterovirus 70 RNA 42
Coxachievirus A21 90
Foliovirus type 2 89
Poliovirus type 3 88
Coxachievirus A24 87
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