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ABSTRACT

Rotaviruses are well recognised as one of the principal etiologic agents of
acute diarrheal illness in human infants and young animals. Outbreaks of waterborne
gastroenteritis caused by rotaviruses are reported. Since only a few virus particles are
present in water samples, a concentration method and a highly sensitive technique
were used in this study for detection of rotaviruses in environmental water samples.
Detection limit of rotavirus determined by reverse transcriptase-nested polymerase
chain reaction (RT-nested PCR) was about 3.57 X 10 infectious forming units
(IFU)/ml of phosphate-buffered saline and about 2.5 X 10° IFU/100 ml of water
sample before virus concentration. No cross-reactivity was found in the presence of
other enteric viruses. Water samples were collected from Chaopraya river,
Klong Samsen, domestic sewage, and tap water in storage containers for domestic
usage from the Rim-Klong Samsen congested community, Ratchathewi district,
Bangkok. Of 119 water samples, 20 (16.81%) concentrated samples were positive for
rotavirus RNA. It was detected in 8/30 (26.7%) of the canal, 10/39 (25.64%) of the
sewage, and 2/10 (20%) of the river. Rotavirus RNA was not found in any tap water
(0/40) samples. Sequence analysis of the product (VP7-346 bp fragment) obtained
from 8 rotavirus-positive samples showed human rotavirus with 97-98% similarity in
2 samples, rotavirus G9 (94-99% similarity) in 5 samples and animal rotavirus (97%
similarity) in one sample. PCR inhibitors were not observed in any concentrated water
samples. Bacterial indicators (fecal coliforms and E. coli) in all water samples were
determined using multiple tube fermentation method. Most of the water samples
collected were highly contaminated with fecal coliforms and E. coli. Relationships
between rotaviruses versus fecal coliforms and rotaviruses versus E. coli were
demonstrated with statistical significance (p-value, 0.0164 and 0.0044, respectively).
However, the degree of agreement in the presence of rotaviruses compared with the
presence of fecal coliforms (x, 0.0923) or E. coli (x, 0.1275) was poor.

This study indicated that a combination of effective virus concentration
method and RT-nested PCR was able to detect rotaviruses in environmental water
samples. The presence of naturally occurring rotaviruses in Chaopraya river and
Klong Samsen might pose a potential health risk for people using this water of being
infected by rotavirus.
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