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Abstract

Rapid detection of enterovirus infections is important in the management of aseptic meningitis. The aim of this study was
to examine the relative efficiency of the realtime-NASBA comparing to performance with an established reverse
transcription polymerase chain reaction (RT-PCR) protocol and viral culture for the detection of enterovirus RNA in clinical
samples from aseptic meningitis. In addition, specificity was tested with clinical isolates positive for viruses with clinical
importance in aseptic meningitis. Of the 292 samples, 142 were determined to be positive by realtime-NASBA, 101 were
found to be positive by viral culture, and 86 were found to be positive by RT-PCR. The 147 samples were negative by all
methods, 46 samples were positive by all methods. The 4 samples were positive by realtime-NASBA only. The anlysis of
clinical samples positive for Herpes simplex virus (HSV)-1, HSV-2, adenovirus, mumps and rhinovirus were all negative by
realtime-NASBA and viral culture. One rhinovirus sample was, however, strongly positive in RT-PCR. The realtime-
NASBA procedure can be completed within 5 hour versus 9 hour for the RT-PCR versus 3-14 days for the viral culture. In
this study, the realtime-NASBA assay showed to be a standardized, rapid, specific, sensitive procedure for the detection of

enterovirus RNA.
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Table 1. Primers sequences used in the amplification of enterovirus RNA

primer sequence (5'—3") references
Pri 1 F-AATTSTAATACGACTCACTATAGGGCACCGGATGG
remer CCAATCCA
5'=NCR* . F-GATGCAAGGTCGCATATGAGGGTGTGAAGAGCCTA Fox S
NASBA Primer 2 TTGAG =]
Molecular F-CCATGCGTCCTCCGGCCCCTGAATGCGCGCATGG
beacon 5'— Fluorescent dye : FAM, 3'—Quencher : DABSYL
5'—-NCR ENTF F-CAAGCACTTCTGTTTCCCCGG Zoll =
oll 57
RT-PCR ENTR R-ATTGTCACCATAAGCAGCCA
VpP1tE 292 F-MIGCIGYIGARACNGG
Oberste "'
RT-PCR 999 R—-CICCIGGIGGIAYRWACAT

NCR* : Noncoding region, VP** ! Virus protein.
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Table 2. Positive results of cell culture, realtime NASBA, and 2 step RT-PCR

total Stool CSF Throat
cell culture positive 101 (69.7%) 75 18 8
NASRA positive 145 (100 %) 103 24 18
2 step RT—PCR positive 86 (59.3%) 68 5 13
Table 3. Comparison of enterovirus viral culture and enterovirus 2step RT-PCR
iral cult
viral culture Total
Positive Negative
Positi 46 40
os
2 step stve (42 stool: 1 CSF; 3throatt (26 stool: 4 CSF; 10 throat) 86
RT—-PCR . 55 151
Negative 206
(33 stool; 17 CSF; 5 throat) (96 stool; 47 CSF; 8) throat
Total 101 191 292
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Fig. 1. RT-PCR amplified products obtained by amplification of
clinical isolates of enterovirus. (A) RT-PCR product was used to
amplify a 5'-NCR region. Lane M: 100 bp DNA ladder, Lane 2-
5: Positive of 5'-NCR 2 step RT-PCR, Lane 6: Negative
Control. (B) RT-PCR product was used to amplify a VP1
region. Lane M: 100 bp DNA ladder, Lane 1-7: Positive of 5'-
NCR 2 step RT-PCR. Each final products were resolved by
1.5% agarose gel electrophoresis, respectively.
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Fig. 2. Morphological changes in RD cells infected with
enterovirus.

Fig. 3. Monthly distribution of enteroviruses isolated in Busan,
2005.
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Table 4. Genotype analysis of enteroviruses isolated in Busan, 2005
Virus Genotype Number

Coxsackie virus A 4 1

Coxsackie virus B 1 2

2 1

3 24

5 53

Echovirus 9 13

18 45

30 1
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