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Abstract: The present study was taken to understand the status of water resources in the holy city of Mathura,
India. As itis a tourist place and pilgrims come from all around the world, there are more chances of spread of
pathogens through them. The pathogens which are particularly excreted through wrine and feces are most
commonly excreted out. E. coli is one of them which causes many severe diseases particularly in neonatal
calves or neonates of human. As the city has its limitation of accommeoedation and river Yamuna is also
shrinking, the pressure of millions of pilgrims has enormous, drastic and stipulated effect on water resources
particularly river Yamuna. The samples collected showed the presence of pathogenic E. coli. Out of total
100 samples 40 were found positive for E. coli. The 60 samples of different water resources showed the
presence of E. coli in 26 samples while 14 were found positive out of 40 samples of Yamuna water. The total
coliforms count ranged between 1.08 log,, CFU m L™ to 6.34 log,, CFU m L™ in drinking water sources and
waste water, respectively. The high percentage of positive samples and coliforms count may be because of the
method and place of sample collection. When these isolates were analyzed for antibiotic sensitivity pattern
against some commonly used antibiotics. They showed a variable effectiveness against them. The number of
resistant 1solate 1s significant enough to make an alert at the earliest to protect the water resowrces and also to
secure better and brighter future of human population.
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INTRODUCTION

The demands for safe water for human consumption
and recreational activities have increased rapidly in recent
vears due to human exponential growth. The impact of
this growth has affected the performance of waste water
treatment facilities and changed the bioclogical and
chemical stability of watersheds throughout the nation.
One of the most significant challenges facing the Nation
is to meet the standards established by regulatory
agencies. The quality of potable water depends on water
source and its treatment, 1f any. Place of site related data
on water sowrce gives important mformation for
improvement of environmental conditions (Arnold et al.,
2013). The drinking water may be contaminated with
pathogens, toxic metals, chemicals like pesticides,
herbicides etc (Azizullah et al., 2011). Mostly occurrence
of water borne disease outbreak is observed due to
compromise with the safety of drinking water. Tt is mainly
might be because of threat by pathogenic microorgamsms

due to mnadequate water treatment and compromise with
distribution system (Azizullah et al., 2011, Opisa et al.,
2012). Besides the conventional pathogens which are
transmitted by water, several emerging water-borne
pathogens have become increasingly important during the
test decade or so. E. coli is most commonly water
dependent bacteria responsible for various ailments in
human (Levine, 1987; Dhama et @f., 2013). Now a day,
emergence and dissemination of antimicrobial resistance
in bacteria is well documented worldwide (Cohen, 2000;
Verma et al, 2007, Kumar et al, 2011, 2012a) and
considered as one of the biggest 1ssue in public health
globally (Romeu Alvarez et af, 2012). E. coli 13 most
commonly observed gastrointestinal flora and s
supposed to be an important reservoir of transferable
antibiotic resistance by accepting and transferring
plasmids. These plasmids can easily be transferred to
other species (Feng et al., 2002). Although, E. coli is a
commonsal harmless inhabitant of the intestinal tract but
now it has been seen as a pathogenic species due to
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involvement in many disease conditions in human and
animals and remarkable versatility (Hussain and Saikia,
2000). Hence, active and continous momitoring of the
antimicrobial resistant pattern of Z. coli 1solates recovered
from disease conditions is of public health importance.
Therefore, this study investigated presence of E. coli in
water sowces in Mathura city and the occurrence of
multidrug resistance bacteria not only to commonly
used antibiotics, but also to the broad spectrum
antibiotics.

MATERIALS AND METHODS

Sample collection: Samples of wastewater, surface,
ground and drinking waters were collected from the entire
region of the city of Mathura. Wastewater samples were
collected from the stretch of holy river Yamuna transverse
through the city and down steam. Surface water samples
were collected from the river Yamuna upstream of
Mathura. Ground and drinking water samples were
collected from hand pumps and municipal water supplies,
respectively. Samples were collected
screw-capped bottles making sure that there will be no
additive, transported to the laboratory in cold and
processed within 6 h of their collection.

in sterilized

Total count, isolation and identification of E. celi: About
0.5 mL of water samples were inoculated onto MacConkey
lactose agar (Difco) for coliforms counts. Plates with
counts between 30-300 colonies were selected for the
determination of celeny forming unit per mL (CFUm L™").
The procedure adopted for the 1solation of E. celi from
sample was as described by Edwards and Ewing (1972).
All the water samples were streaked on MacConkey’s
Lactose Agar (ML A) after incubation at 37°C for 24-48 h.
Pink colonies suspected of E. coli from each ML A plate
were picked up and restreaked on Eosin Methylene Blue
(EMB) for observing the metallic sheen. Bacterial isolates
suggestive of E. coli on ML A and EMB were studied on
the basis of their cultural, morphological and motility
characteristics. Then biochemical studies of E. coli
isolates were carried out as per the method of
Ceuickahnk et al. (1975).

Assessment of pathogenicity: All the isolates were
assessed for their pathogemicity by Congo red binding
and production of hemolysins. For this the colonies
confirned biochemical, cultural and morphological
basis were grown in were grown at 37°C for 24 h
on Tryptic soy agar supplemented with 0.02% Congo red
(Sigma) and 0.15% bile salt (Difco) and 5% sheep
blood agar, respectively. Positive colomies for Congo
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red binding appeared red in color whereas haemolytic
1solates produced a clear zone of haemolysis in
surrounding to colonies.

Antibiogram: In vitro antibiotic susceptibility testing of
all the isolates of E. coli recovered during study was
performed by standard procedure (Bauer et al, 1966).
Various antibiotic discs viz, Streptomycm (10 pg),
Chloramphenicol (30 pg), Amikacin (30 pg), Ampicillin
(10 pg), Cephalexin (30 pg), Tetracycline (30 pg),
Gentamicin (10 pg), ciprofloxacin (5 pg) and Norfloxacin
(10 pug) were applied. Twelve hours old nutrient broth
cultures of F. coli isolates were used and spreaded on the
nutrient agar plate by sterile cotton swab and allowed to
dry. The antibiotic discs were placed on culture plates
with the help of sterile fine pointed for up at a distance of
approximately 2.5 cm and incubated at 37°C overmight.
The susceptibility of Z. coli to the antibiotic agents was
determined by observing the presence of zone of
inhibition around the discs. The diameters of the zone of
inhibition around discs were measwed in mm using a
millimeter scale. The zone size around each antibiotic dise
was categorized into sensitive, intermediate or resistant
according to NCCLS (2002).

RESULTS AND DISCUSSION

A total of 100 samples were collected from different
water sources. Out of these, 60 were from drinking water
resources and 40 from holy river, Yamuna. Each sample
was screened for total coliforms counts; isolation and
identification of E. coli. The total coliforms count ranged
between 1.08 log,, CFUm L™ to 6.34 log,, CFUm L 'in
drinking water and waste water, respectively. The high
percentage of positive samples and coliforms count may
be because of the method and place of sample collection.
The identification was carried out on the basis of cultural
characters on MacConkey’s Agar medium and Eosin
methylene blue Agar medium. Bright pmk colored
colomes due to lactose fermentation were taken as
suggestive of F. coli and colonies exhibiting metallic seen
on EMB agar were further confirmed with Gram’s staining
and biochemical tests in addition to motility test using
hanging drop methed. Each 1solate was then subjected to
various biochemical tests such as indole test, Methyl Red
(MR), vogesproskauer (VP) and nitrate reduction test in
addition to the fermentation of glucose, sucrose, inositol,
maltose, mannitol and lactose. The isolates found Indole,
Methyl Red, and Nitrate positive and V.P. negative were
confirmed as E. colii They alse showed the
fermentation of sugar typical of E. coli characteristics. All
the isolates had Congo red binding however only mne
E. coli isolates caused hemolysis in sheep blood agar
plates.
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Various studies have shown the resistance of E. coli
inriver water (Walia et al., 2004; Patoliet al., 2010, Romeu
Alvarez et al, 2012). The presence of resistance against
fluoroquinelones is also supported by Hooper (2001) as
the emergence of resistance to the beta-lactams and the
fluoroquinelone antibiotics which has become more
serious in recent decades 1s mainly due to the broad use
of fluoroquinolones (Romeu Alvarez et al., 2012). This
problem 1s compounded by the continued emergence of
antibiotic resistance to a growing number of antibiotics;
1.e., carberucillin, tetracycline, streptomycin (Walia et al.,
2004y norfloxacin, amoxycillin, trimethoprim, nitrofurantoin
(Goettsch er al, 2000) and nalidixic acid, gentamicin,
cefuroxime (Shehabi et al., 2004) etc. Injudicious use of
antibiotics is the main factor resulting in this emergence,
selection and dissemination of drug-resistant pathogens
in human as well as veterinary medicine (Smith et al.,
2005, Verma et al., 2007, Sukumaran et af, 2012
Kumar et ai., 2012b, 2013). Therefore, there 15 a need for
continuous survelllance of antimicrobial resistance trends
worldwide particularly among orgamsms resident in the
gastromtestinal tract of farm-ammals. These organisms are
also 1implicated 1n infectious diseases in human as these
might be the major source of water contamination.
Implementing antibiotic use strategies at all levels will
decrease the risk and the clinical threat posed by
antimicrobial resistance due to use and misuse of
antibiotics.

CONCLUSION

The places like Mathura are very sensitive in respect
to public health concern. The gathering of thousands of
people all over the world throughout year put enormous
pressure on river Yamuna and local authorities. Disposure
of human and ammal wastes directly into river without
proper treatment is further aggregating the scenario.
Presence of pathogenic E. coli is mainly due to the
sewage inclusion in river and also due the contamination
of drinking water sources with human waste. Moreover,
multi drug resistant pattern of pathogenic E. coli are also
of major concern and can lead to hazard at any time and
posing one of the most sigmficant challenges to meet the
standards established by regulatory agencies.
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