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Extended-spectrum β-lactamase (ESBL)-producing Enterobacteria has become a considerable global concern
because of their potential dissemination in humans, in domestic animals, wildlife and the environment. The present
study aimed to explore the ESBL producing enterobacteria in aquatic sources of Bangladesh as the water may be
the potential source of dissemination of this alarming antimicrobial resistance. A total of 94 water samples (53
tube well and 41 supplied water) were collected from 35 districts of Bangladesh from which 60 Enterobacter
were isolated based on their biochemical profile. Among these 36 were Enterobacter sp and 24 were E coli. 73%
of the isolates were Multidrug resistant (MDR) as revealed by Antimicrobial susceptibility test whereas 29% of
these MDR isolates were phenotypically detected as ESBL producing as observed by Double disk synergy test
(DDST) test. The ESBL type SHV was found to be dominant among the isolates revealed by PCR. Therefore,
strategies can be employed to reduce the dissemination of ESBL producing bacteria in the aquatic sources which may
threaten the human life, animal and surrounding environment.
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Results
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were resistant to 3 or more classes of antibiotics and

was found with other studies (22, 23) indicating the
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study, indicates the fecal contamination of the

bacteria including pathogens. Correspondingly,

drinking water which may be hazardous to the

prevention strategies are required to surpass the

human health, causing enteric diseases. It becomes

stretch of these bacteria in the environment and

more potentially threat when these isolates from

community and to prevent the transfer of the

drinking water exhibit resistance to different

antibiotic resistance to other enteric pathogenic

antibiotics. Previous studies carried out in different

bacteria.

countries demonstrated the presence of antibiotic

Conflict of interest

resistant enterobacteria in pond, river, lakes and

This research didn’t get any spesific funds. It

drinking water (20). Even in the drinking water of

was a self financed project. Authors declare no

Bangladesh, the antibiotic resistant E coli was

conflict of interest.

reported recently.
The residual effect of the extensively used

References

antibiotics in human population and food chain may

1. Philippon A, Slama P, Deny P, et al. A Structure-Based

have been exerted selective pressure in the

Classification of Class A beta-Lactamases, a Broadly Diverse

environment. The ESBL producing isolates were

Family of Enzymes. Clin Microbiol Rev. 2016;29:29-57.

also resistant to different groups of antibiotics such

2. Boyle D P, Zembower T R. Epidemiology and Management of

as amoxicillin, ciprofloxacin, tetracycline, etc. So,

Emerging Drug-Resistant Gram-Negative Bacteria: Extended -

the co-selection of different groups of antibiotics

Spectrum beta-Lactamases and Beyond. Urol Clin North Am.

may exert the selective pressure which may

2015;42:493-505.

contribute to the spread of these isolates (21).

3. Gerhold G, Schulze M H, Gross U, et al. Multilocus sequence

This finding is utterly different from another

typing and CTX-M characterization of ESBL-producing E. coli:

study carried out in Bangladesh (2). But similarity

a prospective single-centre study in Lower Saxony, German y .

23

Int. Biol. Biomed. J. Winter 2017; Vol 3, No 1

Downloaded from ibbj.org at 20:26 +0430 on Thursday September 16th 2021

Parvez A K et al.

Epidemiol Infect. 2016;144:3300-4.

pathogen

4. Talukdar P K, Rahman M, Nabi A, et al. Antimicrobial

characterization: current and potential application in diagnostic

resistance, virulence factors and genetic diversity of Escherichia

microbiology. Infect Genet Evol. 2012;12:505-21.

coli isolates from household water supply in Dhaka, Bangladesh.

14. Johnson A P. Surveillance of antibiotic resistance. Philos

PLoS One. 2013;8:e61090.

Trans R Soc Lond B Biol Sci. 2015;370:20140080.

5. Gundogdu A, Jennison A V, Smith H V, et al. Extended -

15. Low D E. The era of antimicrobial resistance-implications for

spectrum beta-lactamase producing Escherichia coli in hospital

the clinical laboratory. Clin Microbiol Infect. 2002;8 Suppl 3:9-

wastewaters and sewage treatment plants in Queensland,

20; discussion 33-5.

Australia. Can J Microbiol. 2013;59:737-45.

16. Tal Jasper R, Coyle J R, Katz D E, et al. The complex

6. Rzewuska M, Stefanska I, Kizerwetter-Swida
Characterization

of

M, et al.

Extended-Spectrum-beta-Lactamas es

and

microbial

community

detection

and

epidemiology of extended-spectrum beta-lactamase-producing
Enterobacteriaceae. Future Microbiol. 2015;10:819-39.

Produced by Escherichia coli Strains Isolated from Dogs in

17. Sinha R, Kamath S, S M S. Association of Risk Factors,

Poland. Pol J Microbiol. 2015;64:285-8.

Antimicrobial Resistance Trends and Occurrence of blaTEM, bla

7. Ozturk H, Ozkirimli E, Ozgur A. Classification of Beta-

SHV and blaCTX M in Escherichia coli Causing Bacteremia.

lactamases and penicillin binding proteins using ligand -centric

Infect Disord Drug Targets. 2016;16:95-100.

network models. PLoS One. 2015;10:e0117874.

18. Ravikant, Kumar P, Ranotkar S, et al. Prevalence and

8. Kilani H, Abbassi M S, Ferjani S, et al. Occurrence of bla CTX-

identification of extended spectrum beta-lactamases (ESBL) in

M-1, qnrB1 and virulence genes in avian ESBL-producin g

Escherichia coli isolated from a tertiary care hospital in North-

Escherichia coli isolates from Tunisia. Front Cell Infect

East India. Indian J Exp Biol. 2016;54:108-14.

Microbiol. 2015;5:38.

19. Pagani L, Dell'Amico E, Migliavacca R, et al. Multiple CTX -

9. Ewers C, Bethe A, Semmler T, et al. Extended-spectrum beta-

M-type extended-spectrum beta-lactamases in

lactamase-producing and AmpC-producing Escherichia coli fro m

isolates of Enterobacteriaceae from a hospital in northern Italy. J

livestock and companion animals, and their putative impact on

Clin Microbiol. 2003;41:4264-9.

public health: a global perspective. Clin Microbiol Infect.

20. Hu J, Shi J, Chang H, et al. Phenotyping and genotyping of

2012;18:646-55.

antibiotic-resistant Escherichia coli isolated from a natural river

10. Denis B, Lafaurie M, Donay J L, et al. Prevalence, risk

basin. Environ Sci Technol. 2008;42:3415-20.

factors, and impact on clinical outcome of extended-spectrum

21. Brolund A, Sandegren L. Characterization

beta-lactamase-producing Escherichia coli bacteraemia: a five-

disseminating plasmids. Infect Dis. 2016;48:18-25.

year study. Int J Infect Dis. 2015t;39:1-6.

22. Hiroi M, Harada T, Kawamori F, et al. A survey of beta-

11. Dhanji H, Murphy N M, Akhigbe C, et al. Isolation of

lactamase-producing Escherichia coli in farm animals and raw

fluoroquinolone-resistant O25b:H4-ST131 Escherichia coli with

retail meat in Shizuoka Prefecture, Japan. Jpn J Infect Dis.

CTX-M-14 extended-spectrum beta-lactamase from UK river

2011;64:153-5.

water. J Antimicrob Chemother. 2011;66:512-6.

23. Petrosillo N, Vranic-Ladavac M, Feudi C, et al. Spread of

12. Lu S Y, Zhang Y L, Geng S N, et al. High diversity of

Enterobacter cloacae

extended-spectrum beta-lactamase-producing bacteria in an

blaSHV-12 and plasmid-mediated quinolone resistance genes in

urban river

a surgical intensive care unit in Croatia. J Glob Antimicrob

sediment

habitat. Appl Environ

Microbiol.

2010;76:5972-6.

carrying

blaNDM-1,

nosocomial

of ESBL

blaCTX-M-15,

Resist. 2016;4:44-8.

13. Sibley C D, Peirano G, Church D L. Molecular methods for

Int. Biol. Biomed. J. Winter 2017; Vol 3, No 1

24

