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 Multi-drug resistant E. coli in drinking water

INTRODUCTION

Faecal coliforms are a group of bacteria,
which are natural inhabitants of the gut of humans
and other warm-blooded animals. Escherichia coli
(E. coli) is a member of fecal coliforms that con-
taminate the drinking water from human and ani-
mal fecal waste. During rainfalls these coliforms
may be washed into creeks, rivers, streams, lakes,
or ground water. Untreated drinking water com-
ing from these sources contains coliforms includ-
ing E. coli. In developing countries such as Paki-
stan, drinking water supply lines and open sew-
age drains are laid side by side resulting in fre-
quent contamination of water.1 E. coli is an oppor-
tunistic pathogen in neonatal and immuno-com-
promised patients.2 Bacteremia, wound infections,
urinary tract infection, and gastrointestinal infec-
tions are the diseases associated with E. coli and
are often fatal in newborns.3 Food and water borne
outbreaks of E. coli have been documented from
a number of countries.4,5 The difficulties in the treat-
ment of food and water associated gastrointesti-

nal diseases due to E. coli have been reported.
This problem is compounded by the continued
emergence of antibiotic resistance to a growing
number of antibiotics; i.e. carbenicillin, tetracy-
cline, streptomycin,6 norfloxacin, amoxycillin,
trimethoprim, nitrofurantoin,7 nalidixic acid, gen-
tamicin, cefuroxime,8 etc. Increase in antibiotic re-
sistance level is now a global problem. Infections
with antibiotic resistant bacteria makes the thera-
peutic options for infection treatment, extremely
difficult or virtually impossible in some instances.9

Therefore, the determination of antimicrobial sus-
ceptibility of clinical isolate is often crucial for
optimal antimicrobial therapy of infected patients.
A high-density patient population in frequent con-
tact with health care staff and the attendant risk of
cross-infection contributes to the spread of antibi-
otic-resistant micro-organisms in the environment.10

Occurrence and prevalence of these resistant
strains in environment is therefore, a usual kind of
thing in the developing countries. Since water is
one of the four components of environment, and
a usual habitat for E. coli, therefore, the availabil-
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ity of antibiotic resistant E. coli strains in water
can not be denied. In fact multi-drug resistant
(MDR) E. coli strains in drinking water have been
reported by Walia SK.6

This study was aimed at measuring the anti-
biotic sensitivity profile of Escherichia coli in drink-
ing water samples from Hyderabad.

MATERIAL AND METHODS

Hyderabad is the sixth populated city of Pa-
kistan. To ensure adequate representation of the
city, the samples were randomly collected from
all three sub-divisions, from both residential and
commercial areas, from the direct municipal
supply and the storage tanks. The study duration
was six months form September 2006 to February
2007.

A total of 42 drinking water samples from
Hyderabad were collected in sterilized flasks.
Samples were immediately brought to laboratory
and inoculated in lactose broth.11 After 24 hrs
of incubation at 37°C, a loop full from Positive
tubes were streaked to Mac Conkey’s Agar.
Suspected E. coli colonies were then iden-
tified by microscopical, and biochemical tests. A
total of 27 (64.29 %) E. coli were thus isolated
(Figure 1). Cultures were named as D1, D2, D3
and so on.

Antibiotic resistance profile: Antibiotic sensitiv-
ity testing was done using standardized Kirby
Bauer Disc Diffusion Test.11 (Figure 2) All E.coli iso-

lates were tested against  eight commonly used
antibiotics, i.e. Cefotaxime (30μg), Ciprofloxacin
(5μg), Nalidixic Acid (30μg),  Ampicillin (10μg),
Ceftriaxone (30μg), Amikacin (30μg), Gentamicin
(10μg), and Ceftazidime (30μg).

The disc diffusion tests were carried out us-
ing antibiotic sensitivity disks. A couple of E. coli
colonies were picked from Nutrient Agar plates,
mixed with 1ml. sterile saline to prepare homoge-
neous suspension. With the help of sterilized cot-
ton swabs the suspension was spread plated on
Muller Hinton agar. The antibiotic susceptibility
discs were placed on the agar surface. The plates
were then incubated at 37°C for 24 hours. The clear
zones (zones of inhibition) around the discs were
noted.

RESULTS

A large percentage (62.96%) of E. coli iso-
lates exhibited resistance against 3 or more anti-
biotics, creating great public health concern.
25.92% isolates showed resistance to 3 antibiot-
ics, whereas, 11.11% highly resistant strains
were determined to be resistant to 6 antibiotics.
(Figure 3)

Resistance was seen against Nalidixic Acid
(92.6%), followed by Ampicill in (88.89%),
ceftriaxone (40.74%), ciprofloxacin (37.04%),
ceftazidime (25.23%), cefotaxime (18.52%), and
gentamicin (18.52%). Whereas, none of the E. coli
isolates showed resistance against Amikacin.
(Figure 4).
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Fig. 1: Percentage of E. coli isolated from drinking water.
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Fig. 3: Multiple Drug Resistance of E. coli.
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Fig. 4: Percentage of resistance against different antibiotics.
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DISCUSSION

Since their discovery, antimicrobial drugs
have been proved remarkably effective for the
control of bacterial infections. However, it was soon
evidenced that bacterial pathogens were unlikely
to surrender unconditionally, and some pathogens
rapidly became resistant to many of the first effec-
tive drugs.12

Over the past few decades, antimicrobials
have become increasingly available for a broad
range of pathogens. Due to the widespread use
of these drugs, new forms of antimicrobial resis-
tance have emerged.13

Antibiotic resistance profile for clinical E. coli
isolates have well been documented by various
workers. Opportunistic pathogens presenting
broad-spectrum antibiotic resistance have
emerged extensively in hospital environments,
causing serious infections in immunocompromised
hosts.14 However, less attention is given to envi-
ronmental E. coli isolates.

Almost same results for E. coli strains iso-
lated from drinking water have been reported by
Walia SK in 2004.9

CONCLUSION

Drinking water in Hyderabad is heavily con-
taminated with potentially pathogenic multi drug
resistant strains of E. coli.

The source could possibly be the mixing of
sewage lines with drinking water supply. Presence
of multi drug resistant E. coli in drinking water can
act as a vehicle to disseminate antibiotic resis-
tance to other bacteria. This suggests a need to
educate people regarding the rational use of anti-
biotics and safe disposal of antibiotic containing
waste.

REFERENCES

1) Ahmed I, Tariq M, Wu Z. Hepatitis E in Pakistan.
East Mediterr Health J 1996; 2: 121-8.

2) Annette Prüss. Review of epidemiological stud-
ies on health effects from exposure to recre-
ational water. 1998. Oxford University Press.

3) Raina PS, Pollari FL, Teare GF, Goss MJ, Barry
DA, Wilson JB. The relationship between E. coli
indicator bacteria in well-water and gastrointes-
tinal illnesses in rural families. Can J Public
Health 1999; 90: 172-5.

4) Ogden LD, Fenlon DR, Vinten AJ, Lewis D. The
fate of Escherichia coli O157 in soil and its po-
tential to contaminate drinking water. Int J Food
Microbiol 2001; 66: 111-7.

5) Bartlett CLR. An overview of emerging food
borne and water borne diseases. East Mediterr
Health J 1996; 2: 51-60.

6) Walia SK, Kaiser A, Parkash M, Chaudhry GR.
Self-transmissible Antibiotic Resistance to Ampi-
cillin Streptomycin, and Tetracyclin found in Es-
cherichia coli. Isolates from contaminated Drink-
ing water. J Environmental Sci and Health 2004;
39: 651-62.

7) Goettscha W, vanPelta W, Nagelkerkea N,
Hendrixb MGR, Buitingc AGM, Petitd PL, et al.
Increasing resistance to fluoroquinolones in Es-
cherichia coli from urinary tract infections in the
Netherlands. J Antimicrobial Chemotherapy
2000; 46: 222-3.

8) Shehabi AA, Mahafzah AM, Al-Khalili KZ. Anti-
microbial resistance and plasmid profiles of uri-
nary Escherichia coli isolates from Jordanian
patients. East Mediterr Health J 2004; 10:
322-8.

9) El-Astal Z. Bacterial pathogens and their anti-
microbial Susceptibility in Gaza Strip, Palestine.
Pak J Med Sci 2004; 20: 365-70.

10) Bataineh HA, Khalid M Alrashed KM. Resistant
gram-negative bacilli and antibiotic consump-
tion in Zarqa, Jordan. Pak J Med Sci 2007; 23:
59-63.

11) Cappuccino Sherman. 1996. Microbiology: A
Laboratory Manual. 4th edn.p. 464.

12) Monica Cheesbrough, 2000. District Lobo-
ratory Practice in Tropical Countries. Part II.
p. 137.

13) Osterblad M, Hakanen A, Manninen R, Leistevuo
T, Peltonen R, Meurman O, et al. A between-
Species Comparison of Antimicrobial Resis-
tance in Enterobacteria in Fecal Flora. Antimi-
crobial Agents and Chemotherapy 2000; 44:
1479-84.

14) Franklin R, Cockerill III. Genetic Methods for
Assessing Antimicrobial Resistance. Antimicro-
bial Agents and Chemotherapy 1999, p.
199-212.

15) Ferguson D, Cahill OJ, Quilty B. Phenotypic, mo-
lecular and antibiotic resistance profiling of
nosocomial Pseudomonas aeruginosa strains
isolated from two Irish Hospitals. J Med Biol Sci
2007; 1:

Address for Correspondence:

Dr. Atif A. Patoli
Department of Microbiology
University of Sindh
Jamshoro, Pakistan
E-mail: atifpatoli@yahoo.com


