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ABSTRACT

Mohamed Ibrahim Hasan Azzam: Application of Enteric Viruses in the
Detection of Water Pollution. Unpublished M.Sc. Thesis, Department of
Agricultural Microbiology, Faculty of Agriculture, Ain Shams
University, 2010.

This study aims to evaluate the virological, bacteriological and
physico-chemical properties of the Nile River at EI-Rayah EI-Menofy before
(inlet) and after (outlet) treatment in three drinking water stations. Water
samples were taken during the period from February 2007 to November
2009. The bacteriological analyses involved were coliphage assay as a
potential indicator of sewage pollution; total viable bacterial counts
(TVBCs); total coliforms (TC) and estimation of fecal coliforms (FC), fecal
streptococci. This study also included the detection of human viruses
(enteric viruses and H5N1) by both of RT-PCR and real-time-RT-PCR
throughout four seasons.

The results of physicochemical tests revealed that, EI-Bagour site
(inlet and outlet) especially in warmer seasons (summer and spring) was
suffering from chemical pollution. While both of Menof and Shibin EI-Kom
(inlet and outlet) are within the permissible standard limits. On the other
hand, the bacteriological analyses showed that TVBCs for River water (inlet)
ranged from 0.3X10* to 240X10* cfu/ml and from 0.2X10* to 160X10*
cfu/ml at 22°C and 37°C, respectively, while for drinking water (outlet)
ranged from 30 to100 cfu/100ml and from 20 to 80 cfu/100ml at 22°C and
37°C, respectively. Identification of E.coli isolates in inlet water samples
were identified according to bergey's manual.

Bacteriophages infecting Escherichia coli were detected in both of
sewage polluted samples and chlorinated water samples especially in warmer
seasons (summer, spring and autumn). The phage concentration ranged from



3X10% to 8.0X10°pfu/ml. However, maximum counts were recorded during
summer and the minimal were detected in winter. The results of the fecal
indicators counts revealed that their densities increased from up to down
stream. The result of the present investigation indicated that, the Nile River
water at EI-Rayah EI-Menofy is subjected to sewage pollution and
consequently high microbial contents were detected even after treatment in
drinking water stations.

Water samples from the tested sites were subjected to using
ultrafiltration process to detect enteroviruses and H5N1 using specific
primers throughout four seasons. Enteroviruses were detected using RT-PCR
and rt-RT-PCR in inlet water of EI-Bagour and Shibin EI-Kom stations in
summer season only, while H5N1 was not detected in all sites through out
four seasons. Transmission electron microscopy revealed that the phage
particles had an isometric head and long-contractile tail. Some particles
appeared to have a short tail with full heads. While enteric virus particles
were found to be an isometric particles with 24-30 nm in diameter.

Key Words: Indicator Coliform bacteria, Pollution, Coliphages,
Enteroviruses, H5N1, RT-PCR, real-time-RT-PCR,
Drinking water, EI-Rayah EI-Menofy, Nile River.
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