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INTRODUCTION

Anthropogenic and other environmental pressures on water
resources is a global concern. Continuous flow of microor-
ganisms in exceeding numbers in sewage and urban run-off
not only pose a risk to human life (Fleisher et al. 1998) but
also threaten the biotic ecosystem of the water bodies. Pro-
tection of water bodies is therefore, essential for healthy
fish production besides limiting the risk of human diseases.

Dal Lake is well adored worldwide due to its proximity
with the capital city of Srinagar and also because of its emer-
gence as one of the most beautiful spots in the world. This
urban lake is the second largest freshwater lake in the state
of Jammu & Kashmir and covers an area of 11.4 sq.km. With
increased human settlements around, the physico-chemical
and microbial quality of Dal Lake has deteriorated in the
recent past due to continuous flow of human and animal
wastes from its surroundings. These anthropogenic pressures
have dented the pristine glory of the lake resulting in tre-
mendous ecological changes. Various pollutants have in-
creased the organic load of the Dal water, making it a me-
dium for the prolific growth of aquatic vegetation. The
aquatic life of the Dal has also changed significantly in past
two decades with several species of flora and fauna going
under the threat of extinction. The shift in vegetation has
further tilted the ecology in favour of the survival of some
hardy aquatic species like common carp (Cyprinus carpio),
thereby affecting the diversity and balance of species rich-
ness in the lake leading to the decline in the population of
the native fish, the Scizothoracids.

Escherichia coli serotypes in water and fish (Schizothorax niger) samples of Dal Lake in autumn (2010),
winter (2010-11) and spring (2011) seasons were analysed. A total of 108 isolates from water and fish were
recovered. The predominant serotype in water was O8 (16.66%), followed by 025 (14.81%) and 0140
(10.37%) and of fish, serotype O68 (18.87%), followed by 084 (13.20%). Serotypes 078, 086, 0153, 084,
068 and 025, known for their association with human and animal diseases, were isolated from both fish and

Schizothorax niger, is one of the most valued and pre-
ferred fish species of Kashmir and is mostly harvested from
the Dal Lake, which is one of the major sources of drinking
water supply for Srinagar city. Recently, an alarming in-
crease in hospitalized cases of gastroenteritis was reported
in those consuming the water directly from the lake. Fur-
thermore, gastrointestinal disorders due to consumption of
drinking water from the community water supply in Srinagar
are also on record (Mirani 2009).

Serotyping of Escherichia coli has been used to iden-
tify the incriminated strains and also locate the source of
contamination of water. Over 700 serotypes have been iden-
tified so far depicting its adaptability to the changing envi-
ronmental conditions. Most of the serotypes are considered
nonpathogenic, but some pathogenic strains cause a number
of serious illnesses in man and animals. The present work
was undertaken with an objective to identify the serotypes
of Escherichia coli in lake water and Schizothorax niger in
different seasons and to trace their possible transmission to
humans.

MATERIALS AND METHODS

Sampling: For collection of water samples from the Dal
Lake, three sampling sites were selected; the input site
(Telbal Nalah, opening into the Dal), the main body
(Hazratbal area) and the outlet site (Dalgate area). In all, 54
water and 45 fish samples were collected in an extended
period of three seasons, i.e., autumn, winter and spring from
August, 2010 to April, 2011, following the standard proto-
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col of APHA (1992). Fish were caught with fish nets and
brought to the laboratory in sterile polythene bags. All the
samples were processed for isolation and identification of
Escherichia coli within 1-2 hr of collection.

Isolation and Identification of Escherichia coli: One mL
from each water sample was inoculated in a test tube con-
taining 10 mL of MacConkey’s broth. Pieces of fins, gills
and the abdominal muscles (after evisceration) were tritu-
rated separately in sterile pestle and mortars and incubated
each at 37°C for 24 hr in 10 mL sterile MacConkey’s broth.
Sub-culturing was done on MacConkey’s agar plates for
cultural identification of the isolates. Lactose fermenting,
small, nucleated pink colonies suspected as Escherichia coli,
were further subjected to IMViC and other biochemical tests.
The isolates, identified as Escherichia coli were transferred
to Eosin Methylene Blue agar (EMB) plates for demonstra-
tion of characteristic metallic sheen following incubation
at 37°C for 24 hr. Smears from the colonies were stained by
Gram’s method and observed under oil immersion for pu-
rity. Isolates conforming to the characteristics of Escherichia
coli on the basis of cultural, morphological and biochemi-
cal reactions were transferred to nutrient agar slants in du-
plicate for further studies. One set of the isolates was sent
to National Salmonella and Escherichia coli Center, Kasauli,
H.P. for sero-typing.

RESULTS AND DISCUSSION

A total of 214 isolates of Escherichia coli were recovered
during the course of the study. The distribution of the iso-
lates was almost similar with 108 (50.47%) belonging to
water and 106 (49.53%) to the fish. Using somatic O anti-
gen, only 97 isolates from water were typeable in 15
serotypes and of 86 from fish, in 11 serotypes. The results
are presented in Table 1. While most of the serotypes dem-
onstrated seasonal variability, serotypes O8, 025, 0140,
0120, O78 and O157 were isolated from water in all the
three seasons depicting their adaptability to climatic condi-
tions of Srinagar as the ambient atmospheric temperature
falls below -4°C in the winter season. All these serotypes
have a strong history of involvement in human and animal
diseases (Nishikawa et al. 2002, Yang et al. 2004, Cookson
etal. 2006) and their recovery from Dal water indicates con-
tamination with human and animal wastes.

In the present study, serotype O84 was recovered from
fish in all the three seasons and accounted for 13.20% of
the total fish isolates. The serotype also contaminated Dal-
water in winter and spring seasons to an extent of 6.45%
and 3.12%, respectively. There are no reports on its trans-
mission to humans through fish, but its involvement in poul-
try diseases (Yang et al. 2004) and cases of bovine and hu-
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man diarrhoea (Cookson et al. 2006) is well documented.

The repeatability of the serotypes in water samples was
highest with serotype O8 accounting for 16.66% of the iso-
lates followed by serotypes O25 (14.81%) and O140
(10.37%). In spite of their higher prevalence in water,
serotypes O8 and 0140 could not be isolated from any of
the fish samples which explain their failure to adapt to the
new host species as no previous reports of their association
with fish diseases are available. Interestingly, serotype 025
accounted for 5.66% of the isolates from fish suggesting
the role of contaminated water in transmission of this sero-
type to fish.

Serotypes O84 was present in 13.20% of the fish iso-
lates but the predominant serotype was the serotype 068
which accounted for 18.87% of the isolates. Both the
serotypes were also isolated from water accounting for
2.78% and 3.7% of the isolates, respectively. Serotypes O78,
086, 0153, 084, 068 and 025 were isolated from both fish
and water samples of the Dal Lake and are known for their
association with the human and animal diseases (Rahman
etal. 1997, Nishikawa et al. 2002, Yang et al. 2004, Cookson
et al. 2006).

Parts of the fish also varied in the recovery of Escherichia
coli isolates and the highest percentage was obtained from
gills (Table 2) which accounted for 49.05% of the isolates
followed by fins (35.84%) and the muscles (15.09%).
Serotypes 068 (42.10%), 084 (19.23%) and 025 (25.00%)
were the major serotypes, respectively, in fins, gills and
muscles. Their higher number in gills may be possibly due
to the anatomical disposition of the gills owing to utiliza-
tion of dissolved oxygen and high vascularity thus support-
ing the concentration, growth and multiplication of Es-
cherichia coli. The adaptability of serotype O84 to
Schizothorax niger can be argued by the fact that this sero-
type was isolated from all the parts of fish and in two of the
three seasons from water questioning its role in the higher
incidence of human cases of gastroenteritis.

While most of the identified serotypes of Escherichia
coli are known for their role in human and animal diseases,
recovery of serotype O157 from Dal water is of a serious
concern. The organism is responsible for a number of deadly
human diseases like haemorrhagic enteritis, haemolytic
uremic syndrome, ulcerative colitis etc. (McCarthy et al.
2001) and has also been detected in drinking water sources
of Srinagar (Willayat et al. 2005). However, in the present
study, serotype O157 could not be isolated from any of the
samples of Schizothorax niger but its detection in the ex-
otic common carp (Cyprinus carpio) of the Dal Lake is well
documented (Suhani 2011).
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Table 1: Distribution of Escherichia coli serotypes in water and Schizothorax niger of Dal Lake in different seasons.
Sr. Serotype Autumn Winter Spring
No. Water, N = 45 Fish, N =27 Water, N =31 Fish N =22 Water N =32 Fish N =57
No. % No. % No. % No. % No. % No. %
Isolated Isolated Isolated Isolated Isolated Isolated
1. 08 10 22.22 - - 5 16.13 - - 3 9.37 - -
2. 025 09 20.00 - - 4 12.90 3 13.64 3 9.37 3 5.26
3. 0120 03 6.67 - - 2 6.45 - 3 9.37 - -
4. 086 02 4.44 1 3.70 - - - - - - 4 7.02
5. 088 04 8.88 - - - - - - - - - -
6. 078 02 4.44 6 22.24 3 9.67 - - 2 6.25 - -
7. 020 01 222 - - 1 3.22 - - - - - -
8. 0153 01 222 - - 3 9.67 - - - - 6 10.52
9. 0109 02 4.44 - - - - - - 2 6.25 -
10. 0157 02 4.44 - - 2 6.45 - - 2 6.25 - -
11. 0140 03 6.67 - - 4 12.90 - - 4 12.25 - -
12. 02 - 2 2.74 - - 1 4.54 - - - -
13. 084 - - 2 7.40 2 6.45 6 27.27 1 3.12 6 10.52
14. 068 - - 7 25.93 - - - - 4 12.50 13 22.81
15 0Ol14 - - 1 3.70 - - - - - - 3 5.26
16 022 - - 4 14.81 - - - - - - 5 8.77
17 Ol64 - - - - 2 6.45 - - 2 6.25 -
18 010 - - - - 2 6.45 - - - - - -
19 Ol1 - - - - - - 4 18.18 - - 2 351
20 056 - - - - - - 3 13.64 - - 4 7.02
21 Rough 2 4.44 3 11.12 - - 3 13.64 3 9.37 5 8.77
22 Untyped 2 4.44 1 3.70 1 3.22 2 9.09 3 9.37 6 10.52
Table 2: Distribution of Escherichia coli serotypes in fins, gills and muscles of Schizothorax niger of Dal Lake.
Fins (N = 38) Gills (N =52) Fish Muscle (N = 16)
Sr. Serotype No. Percentage Sr. No.  Serotype No. Percentage ~ Sr. No.  Serotype No. Percentage
No. recovered recovered recovered
1. 022 04 10.54 1. 02 03 05.76 1. 0153 03 18.75
2. 078 06 15.79 2. 022 05 09.62 2. 084 02 12.50
3. 0153 03 07.89 3. 084 10 19.23 3. 025 04 25.00
4. 084 02 05.26 4. 068 04 07.70 4. 086 02 12.50
5. 068 16 42.10 5. 011 06 11.53 5. uT 05 31.25
6. 056 01 02.63 6. 056 06 11.53
7. Rough 06 15.79 7. 025 02 03.85
8. 0114 04 07.70
9. 086 03 05.76
10. Rough 05 09.62
11. uT 04 07.70
CONCLUSION animal excreta/wastes. Using somatic O antigen; only 97

The present work was undertaken to identify the Escherichia
coli serotypes in water and fish (Schizothorax niger) sam-
ples of Dal Lake in autumn, winter and spring seasons. A
total of 108 isolates from 54 samples of water and 106 from
45 samples of fish were recovered. Being a ubiquitous or-
ganism, Escherichia coli is a normal inhabitant of
gastrointestinal tract of man and animals and as such its
recovery from Dal Lake and Schizothorax niger further con-
firms contamination of the water bodies with human and

isolates from water in 15 serotypes and of 86 from fish, in
11 serotypes could be typed. The predominant serotype in
water was O8 (16.66%), followed by 025 (14.81%) and
0140 (10.37%) and of fish, serotype O68 (18.87%), followed
by 084 (13.20%). Serotypes O78, 086, 0153, 084, 068
and O25, known for their association with human and ani-
mal diseases, were isolated from both fish and water sam-
ples. Serotype O157 was detected in 5.5% of the water sam-
ples but could not be recovered from fish. Serotype 084
was isolated from fish in all the three seasons and from water
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in winter and spring seasons depicting its adaptability to
the host species and warranting further investigation on its
role in human diarrheal diseases.
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