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Abstract
Pseudomonas species are opportunistic pathogens causes wide range of diseases including Cystic
fibrosis, Sickle cell aneamia etc. Because of multiple drug resistance (MDR) Pseudomonas species are threat
to public health. The result shows occurrence of Pseudomonas species in waste water are as follows.
Pseudomonas fluorescence (10%), Pseudomonas aeruginosa (14%) and Pseudomonas putida (20%)

respectively. Disc diffusion assay of Pseudomonasisolates showed approximately 100% resistance to Penicillin,

Tetracyclin, Ampicillin and susceptible to Ciprofloxacin, Gentamycin.
Keywords: Pseudomonas, Multidrug resistance (MDR).
Introduction
Antibiotic resistance in bacteria has been recognized as a major medical problem to the mankind.

Therefore it is necessary to study their antibiotic resistance and susceptibility[1]. Most of the studies have

been focused on enteric pathogens such as E. Coli, Aeromonas, Compylobacter{2,4,5]. However environment

isthe reservoir of antibiotic determinants, and spread antibiotic resistant bacteria in human beings through

plasmid, transposons [2]. Waste water treatment

resistant organisms which could persist in the treate

plants have been reported as important reservoirs of antibiotic
d effluent and subsequently released into the natural

environment [8—10] and thus impact on the ecology of antimicrobial resistance in bacterial populations [11-

13]. However, reports of commensal bacteria including the pseudomonas as sources of antibiotic resistance

determinants in the environment are rare.

Pseudomonas species are Gram negative motile rods belonging to the
different organic compounds as carbon and energy

family pseudomonaceae and

found in various environments. Their ability to utilize
source as well as survival in the apparent absence of nutrients has been attributed to their genetic versatility
ity with exceptional ability to adapt and colonize a wide vanety

vhich translates into enhanced metabolic activ
seudomonas spp. are so well adapted in thewr

. - 3 . - . 1.2, . . / b
of ecological niches including water, soil and rhizosphere [ 14]. |
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environment that they survive in extremes which includes temperatures ranging from4°C to43°C, and weak
jon concentrations, among others. In this study, we assessed the incidence of Pseudomonas spp. in wastewater
and their antibiotic resistance.

Materials and method

Sample was collected from wastewater treatment plant of Aurangabad and serially diluted in sterile
distill water upto 10-6. 100pL sample from last three dilutions was plated on Pscudomonas isolation agar
purchased from Himedia and incubated overnight at 37°C. On the basis of Morphological, Cultural and
Biochemichal characteristics the isolates wereidentified by Bergey’s Manual of Determinative bacteriology
as a Pseudomonas aeroginosa, Pseudomonas fluorescence and Pseudomonas putida.

Antibiotic Susceptibility Testing

Antimicrobial susceptibility testing was performed using the BSAC Disc Diffusion Method [17,32]
with Nutrient agar as the growth medium. Antibiotics were selected to represent some major classes of
antibiotic and anti-pseudomonal antibiotics used as first line drug for pseudomonal infections. Antibiotics used
in the studyinclude penicillin (10pg), ciprofloxacin (Sug), gentamicin (10pg), chloramphenicol (30pg), tetracycline
(10pg), cefotaxime (30pg), ofloxacin (Spg), ampicillin (25 pg). Antibiotic discs were purchased from Himedia

Results

Isolation and identification of isolates _

Gram’s staining of the colonies were performed and selected colonies used for biochemical reactions
such as catalase test, oxidase test, gelatin liquefaction test, H2S production and IMViC test. Colonies were
identified by referring Bergey’s Manual of Determinative bacteriology as a Pseudomonas aeroginosa,
Pseudomonas fluorescence and Pseudomonas putida. |

Antibiotic susceptibility test

The antibiogram of Pseudomonas species is shown in table 1 and éraph 1. All the isolates were
identified as 100% susceptible to ciprofloxacin and gentamiéin. Conversely, all the iéolates were found
variably resistant to penicillin, ampicillin, tetracycline and other antibiotics.

Table 1: Antibiotic resistance of Pseudomonas species isolated from waste water in Aurangabad

Antibiotic Psecudomonas acroginosa | Pseudomonas fluorescence| Pscudomonas putida
S% R% S% R% S% R%
Penicillin 0 100 0 100 0 100
Ciprofloxacin 100 0 100 0 100 0
Gentamycin 100 0 100 0 100 0
L —
Chloramphenicol 100 0 25 50 20 50
& - = e
Tetracyclin 0 100 25 50 20 350
. - 5 ;‘_’__’_
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Antibiotic Pscudomonas acroginosa Psc-udomonas fluorescence l’.:c:domonas pulid;
Cefotaxime j(:A ?0% jo% ?0"/ o j(‘;/o ?(:/,,
Ofloxacin 100 0 %0 S == .

Ampilin 0 100 25 75 40 50

—/—‘__-f - g
(S%= Susceptibility), (R%= Resistance)

Antibiotic resistance 0f Pseudomonas species from
waste water in Aurangabad

100
80 B P. aeroginosa S%
60 m P. aeroginosa R%
40 B P. fluorescence 5%
20 m P. fluorescence R%
0 mP. putiqa. S$%

m P. putida. R%

Legend : P= Penicillin, CXN= Ciprofloxacin, GM= Gentamicin, C= Chloramphenicol, .
T=Tetracyclin, CTX= Cefotaxime,OFX= Ofloxacin, AP=Ampicilin. (S%= Susceptibility),

(R%= Resistance)
Conclusion

Resistance to different classes of antibiotics shown by the Pseudomonas species isolated from waste

water is an indication of the potential of the environment as a reservoir for antibiotic resistant organisms.
otential vehicle for the selective enhancement and

Wastewater treatment process has been put forward asap
ent. The antibiotics like ciprofloxacin and

Increase of multidrug resistant bacteria in the aquatic environm

gentamicin are the only broad spectrum antibiotics that showed high activities against all the isolates, while

other antibiotics showed little or no activity against them, thus suggesting these isolates to be multi-drug

resistant and pose a threat to public health. The presence of antibiotic resistance in these environmental
1solates suggests Pseudomonas species actasa carriers and sources of antibiotics resistant.



IDELA -VOL. - 11 ISSUE - 11 I1SSN 2319-359X [43] MARCH-AUGUST -2014

Acknowledgement

The Author* is thank ful to UGC for providing necessary fund for this work.

References

1)

2)

3)

4)

5)

6)

7)

8)

9

10)

11)

Adel, K.K.; Sabiha, S.S. Genetic sitc determination of antibiotic resistance genes in
Pscudomonas acruginosa by genetic transformation. Br. J. Pharmacol. Toxicol. 2010, 1, 85~
89. Int. J. Environ. Res. Public Health 2012, 9 2547

Hamelin, K.; Bruant, G.; El-Shaarawi, A.; Hill, S.; Edge, T.A.; Fairbrother, J.; Harel, J.;
Maynard, C.;Masson, L.; Brousscau, R. Occurrence of virulence and antimicrobial resistance
genes in Escherichia coli isolates from different aquatic ecosystems within the St. Clair River
and Detroit River areas. Appl. Environ. Microbiol. 2007, 73, 477-484.

Aarestrup, F.M.; Hasman, H.; Jensen, L.B.; Moreno, M.; Herrero, L. A.; Dominguez, %
Finn, M.;Franklin, A. Antimicrobial resistance among Enterococci from pigs in three European
countries. Appl. Environ. Microbiol. 2002, 68, 4127-4129.

Huddleston, J.R.; Zak, J.C.; Jeter, R.M. Antimicrobial susceptibilities of Aeromonas spp.
Isolated from environmental sources. Appl. Environ. Microbiol. 2006, 72, 7036-7042.
Wittwer, M..; Keller, J.; Wassenaar, T.M.; Stephan, R.; Howald, D.; Regula, G; Bissig-
Choisat, B. Genetic diversity and antibiotic resistance patterns in a Campylobacter population
isolated from poultry farms in Switzerland. Appl. Environ. Microbiol. 2005, 71,2840-2847.
Schliiter, A.; Szczepanowski, R.; Piihler, A.; Top, EM. Genomicsof IncP-1 antibiotic resistance
plasmids isolated from wastewater treatment plants provides evidence for a widely accessible
drug resistance gene pool. FEMS Microbiol. Rev. 2007,31, 449-477.

Li,D.; Yang, M.; Hu, J.; Zhang, J.; Liu, R.; Gu, X.; Zhang, Y.; Wang, Z. Antibiotic-resistance
profile in environmental bacteria isolated from penicillin production Was.tewate;' treatment
plant and the receiving river. Environ. Microbiol. 2009, 1 , 1506—-1517. |
Zhang, Y.; Marrs, C.F.; Simon, C.; Xi, C. Wastewater treatment contributes to selective
increase of antibiotic resistance among Acinetobacter spp. Sci. Total Environ. 2009, 407,
3702-3706.

Esiobu, N.; Armenta, L.; Ike, J. Antibiotic resistance in soil and water environments.

Lin, J.; Biyela, P.T.; Puckree, T. Antibiotic resistance profiles of environmental isolates from
Mhlathuze River, KwaZulu-Natal (RSA). Water SA 2004, 30, 23-28.

Knezevic, P.; Petrovic, O. Antibiotic resistance of commensal Eschenichia coliof food-producing

animals from three Vojvodinian farms, Serbia. Int. J. Antimicrob. Agents 2008, 31, 360-363.




IDE

LA-VOL.-11 ISSUE-1j

ISSN 2319.350x

usir’

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

[44] MARCH-AUGUST -2014

Kang, H.Y.; Jeong, Y.S.;0hn,jy. The

S.H.; Choi, C.H.; Moon, D C.;Lee, WK.; Lee
Y.C.:Seol, S.Y.; Cho, D.T,; et al. Charac , o

tenization of antimicrobial resistance and class |

healthy humans. J. Bacteriol. Viro] 2006, 36, 133-139

Ruiz, LM.; Dominguez A Ruiz, N.; Vinas, M. Relationship between clinical & environmental
isolates of Pseudomonas aetuginosa in a hospital setting, Arch. Med. Res. 2004, 35,251-257.
Green Drop Progress Report (GDS) 2012; Department of Water A ffairs Republic of South
Africa (DWA): Pretoria, South Africa, 2012.

Sambrook, J.; Russell, D.W. Molecular Cloning: A Laboratory Manual; 3rd ed.; Cold Spring
Harbor Laboratory Press: Cold Spring Harbor, NY, USA, 2001; pp. 21-55.

Wagner, J; Short, K_; Catto-Smith, A.G; Cameron, D.J.S_; Bishop, R.F.; Kirkwood, C.D.
Identification and characterisation of Pseudomonas 168 ribosomal DNA from ileal biopsies
of children with Crohn’s disease. PLoS One 2008, 3, doi:10.1371/journal.pone.0003578.
Int. J. Environ. Res. Public Health 2012,92548.

Lutz, J.K.; Lee, J. Prevalence and antimicrobial-resistance of Pseudomonas aeruginosa in
swimming pools and Hot Tubs. Int. J. Environ. Res. Public Health 2011, 8, 554—564.
Hanning, I; Jarquin, R.; O’leary, A ; Slavik, M. Polymerase Chain Reaction-based assays
for the detection and differentiation of poultry significant Pseudomonads. J. Rapid Methods
Autom. Microbiol. 2009, 17,490-502. ) :
Scarpellini, M.; Franzetti, L.; Galli, A. Development of PCR assay to identify Pseudomonas
fluorescens and its biotype. FEMS Microbiol. Lett. 2004, 236, 257-260.

Wang, C.; Cai, P.; Chang, D.; Mi, Z. A Pseudomonas aeruginosa isolate producing the GES-
5 extended-spectrum beta-lactamase. J. Antimicrob. Chemother. 2006, 57, 1261-1262.
Agersg, Y.; Sandvang, D. Class | integrons and tetracycline resistance genes in Alcaligenes,

Arthrobacter. and Pseudomonas spp. isolated from pigsties and manured soil. Appl. Environ.

Microbiol. 2005, 71, 7941-7947.

Fonseca. E.L.: Vieira, V.V.; Cipriano, R.; Vicente, A.C. Class I integrons in Pseudomonas
y Ealo.y y Ve Vey

] i 1 ini ings in Amazon region, Brazil. FEMS Immunol. Med.
aeruginosa isolates from clinical settings 11 8 o

Microbiol. 2005, 44, 303-309.



IDELA

[45] MARCH-AUGUST -3¢,

-VOL.-11 ISSUE-II ISSN 2319-359X Ex ol

24)

25)

26)

27)

28)

29)

30)

31)

32)

Kuo, H.; Yang, C.; Lin, M.; Cheng, W.; Tiene, N.; Liot, M. Distribution OfblaOXA-Cwng

itals in Taiwan. Diag. Microbiol, Infect. Dis

mnpenem-reslstantAcmetobactcr spp. in 3 hosp
2010, 66, 195-199.

Yang, C.H.; Lee, S.; Su, P; Yang, C.8;
patterns of drug-resistant Pseudomonas aeruginosa an

Taiwan. Microbial Drug Res. 2008, 14, 281-288.
Clinical and L aboratory Standard Institute (CLSI). Performance Standards for Antimicropiy

Susceptibility Testing; Sixteenth Informational Supplement; 7thed.; CLSI: Wayne, PA, Usp

2006; pp. 15-130.

Gilliver, M.; Bennett, M.; Begon, M.; Hazel, S.; H
rodents. Nature 1999, 401, 233-234.

Pallecchi, L.; Riccobono, E.; Mantella, A.; - Fernandez, C.; Bartalesi, F; Rodriguez, H.; Gotuzzo,
E.; Bartoloni, A.; Rossolini, GM. Small qnrB- _harbouring ColE-like plasmids widespreadin
emote Amazonas populatlon not exposed to antibiotics. J.

Chuang, L. Genotype and antibiotic susceptibility
d Acinetobacter baumannii isolaeg in

art, C. Antibiotic resistance found in wij

commensal enterobacteria fromar
Antimicrob. Chemother. 2011, doi:10.1093/; ac/dkr026.
Osterblad, M.; Norrdahl, K.; Korpimaki, E; Huovinen, P. How wild are wild mammals?

Nature 2001, 409, 37-38.

Thaller, M.C.; Migliore, L.; Marquez, C.; Tapia, W Cedeno, V.; Rossolini, GM Gentile, G
Tracking acquired antibiotic resistance in commensal bacteria of Galapagos land Iguanas:No
man, no resistance. PLoS One 2010, 5, €8989.

Ceremonie, H.; Buret, F.; Simonet, P.; Vogel, T.M. Natural electrotransformation of lightning-
competent Pseudomonas sp. strain N3 in artificial soil microcosms. Appl. Environ. Microbiol.
2006, 72, 2385-2389. .

BSAC disc diffusion method for antibiotic susceptlblllty testmg Verswn 2.1.5 November
2003.




