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ABSTRACT

In the present study, seven water samples from various drinking water sources situated in rewa city were collected
in the months of Sept. 2006 to June 2007. In which the three water samples showed the presence of pathogenic
bacteria Pseudomonas aeruginosa, where as single strain of pseudomonas aeruginosa was isolated and identified
from each of the three water samples thus a total three Pseudomonas aeruginosa, strains were observed for their
antimicrobial sensitivity using various antibioticsviz., Amikacin, Benzylpenicllin, Cefotaxime, Chloramphenicol,
Gentamicin, Streptomycin and Tetracycline Antibiogram of these three strains of Pseudomonas aeruginosa, showed
that all the strains were found sensitive to chloramphenicol, and Streptomycin, were as equal percentage of strains
were observed both sensitive and resistance to Benzylpencillin and Cofotaxine, but 66.6% strains were found also
resistance to Getamicin. Thus high incidence of bacterial resistance to antibiotics was seen in drinking water.
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INTRODUCTION

Withincreasing environmenta pollutionit isabso-
lutely necessary to ascertain the potability of water be-
foreused for human consumption . water isoneof the
magor carrier of severd diseasesof bacteriological orgins
and hence careful assessment of bacteriologica origins
and hence careful assessment of bacteriological quaity
of water ismost essential.

Intestind micro-organismsfromwarm blooded ani-
malsincluding man enter river streamsand largebodies
of water contributing to the pollution of the environ-
ment. Among theseintestind microbesarethecoliforms.
Pathogenic formsmay bein evidence but the numbers
and thetypeswill vary with the geographic area, the
state of community hedlth, the natureand degree of sew-
age treatment and physiological state of the organ-

ismgtt,

Theincidence of Pseudomonasaeruginosain hu-
man faeca specimenswasdetermined by Sutter et a ..
About twelve percent of the healthy adultsor employ-
eesinmedical or dental school discharged the organ-
ismsin number upto 10 g-1of faeces. It appeared per-
sistently insomeindividua but only transiently in oth-
ers. Bondey!® recovered Pseudomonas aeruginosafrom
sewage and polluted fresh water and sea water then
sufficiently large numbers of thermo tolerant faecal
coliformswere present. Morerecently thisview was
sustained by Drake*®l, Hoadly!®, Cabelli, Kennedy
and Levin and Jawed?, theseworkershad observed
ahigher incidence of thisorganismin heavily polluted
water thaninwater inwhichtheleve of pollution was
relatively low.

Sewage polluted water is often acommon source
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of diseaseinman and animal§'4. Severd diseasesfrom
water borne pathogensout breaks are dueto the pres-
ence of drug resistant enertic pathogenscarrying“R”
factorswhichwhichresultsin deathsdueto failure of
patientsto respond to treat ment with antibioticg?9.
Thedistribution of antibiotic res stant bacteriain aquatic
environment mainly in surface water hasbeen investi-
gated?19 and the significanceof polluted water asroute
for the spreading of the antibiotic resstanceintheenvi-
ronment hasbeen redlized.

During recent years, thedistribution of antibiotic
resistant strains of Enterobacteriaceaein aquatic has
been studiedin different parts of theworl d*®5%1, Only
few reportsare available on the antibiotic resistance
among Pseudomonas aer uginosa strainsisolated from
variousdrinking water sourcesin India. Therefore, the
present study was undertaken to seethe antibiotic re-
sistance of Pseudomonas aeruginosa from drinking
water sources of Rewacity in Madhya Pradesh.

MATERIALSAND METHODS

The seven drinking water sampleswere collected
from different places such as S1-Khanna Chowk, S2-
Bus Stand, S3-Tatahati, S4- Hospital Chowk, S6-
Municipa Water and S7-Universty Campus. Thekind
of water sourcesweretubewellsexcept Municipal tap
water (S6).

Isolation of Pseudomonas aer uginosa was done
by the method described by Pandyaet d., (1975). The
confirmation of Paeruginosawasdoneby the Oxdiase
test and other biochemical tests described by
Cappucienno et al.,® and the strainswere maintained
inthenutrient agar medium with 8% dettal.

Antimicrobial sensitivity of Pseudomonas
aeruginosa

Antibiotic disks: Antibiotic disksof sevenantibiot-
ics with following potency used Amikacin (30ug),
Benzylpencillin (10ug), Cefotaxime (30ug), Chloram-
phenicol (30ug), Gentamicin (10 pg), Streptomycin
(10uQ), Tetracycline (30ug) of each 6 mm. disk.

The antibiotic susceptibility patterns of isolated
strains were determined by disk diffusion method™.
After overnight incubation period the zone diameter
were measured. Theresultsweretheninterpreted ac-

TABLE 1: Antimicrobial senstivity of isolated Pseudomonas
aeruginosa strainsfrom drinkingwater sour cesof Rewacity

Water sample Antibiotics
S1 AK' BP CE C G S T°
2 AK" BPF CE C G S T
3 AK®* BP CE C G & T"

Antibiotics: Ak-Amikasin, BP-Benzylpenicillin, CE-Cefotaxime,
C-Chloramphenicol, G-Gentamicin, S-Streptomycin, T-
Tetracyline, S-sensitive, PR-Partial resistance, R-Resistance;
Water samples: S1-Khanna chowk (Tube Well), S2-Bus stand
(Tube well), S3-Tatahati (Tube well)

TABLE 2: Percentage of sensitivity, resistanceand partial
resistance of Pseudomonasaeruginosa drinking water iso-
latestovariousantibiotics

sensitive Partial

Antibiotics (%) r esistance(%) Resistance
Amikacin 33.33 33.33 33.33
Benzylpenicillin 100.00
Cefotaxime - 100.00
Chloramphenicol 100.00 -
Gentamicin 33.33 66.00
Streptomycin 100.00 -
Tetracycline 33.33 33.33 33.33

cording to thecritical diameter prescribed by national
committeefor clinical Laboratory standard®.

RESULTS

Present study ded swith antimicrobia sensitivity of
various antibiotics against isolated Pseudomonas
aeruginosa. Only threedrinking water samplesof S1,
S2, 4, have given positive resultsfor the presence of
Pseudomonas aeruginosa and were subjected to anti-
microbia sensitivity test against seven antibiotics.
Antibiogram of P.aeruginosa water isolatesis shown
inTABLE 1 and percentage of sengitivity, partid resis-
tance and resi stance responseshownin TABLE 2.

All thestrains of Pseudomonasaeruginosatested
wereresistanceto Benzylpenicillin and Cefotaxime,
among aminoglycos des 66.66% strainswasfound re-
s stanceto Gentamicin. Inthe case of other antibiotics
33.33% isolated strainswerefound partia resistance
and showed resistanceto Amikacin and Tetracycline.
But dl thestranswerefound senstiveto Chlorampheni-
col and streptomycine.

DISCUSSION

Multipledrug resistance of P.aeruginosa strains
have been reported to B-lactum (Benzylpencillin) anti-
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bioticsasobserved in present study was also beenre-
ported earlier by S.Jain,?. Inthe sameway thestrains
werefound res stanceto Tetracyclinein present study
weredso highly res stancereported earlier by chandler
and Krishnapalli et d.,[*%. Resistanceto 3-lactum anti-
bioticsdueto R-factorsimpart intheorganism, theca
pacity of producing 3-lactamase and induce somecell
wall changeswhich result in making them resistant’®".
Among aminoglycos des 66.6% strainswerefound re-
gstanceto Gentamicinin present study. But mgority of
strains were found sensitive in other workerg?1310
observation. S.Jain, reported that 96.8% Strainswere
found sensitivetoAmikacin, however in present study
the strainsobserved resi stance. Resi stant to aminoglyco
Sdeantibioticswereduetotheir enzymaticinactivation®,

Duttaet a.,* have reported that 83.3% to 95%
grainswerefound res stance against Chloramphenicol.
Butin the Present study all the strainswerefound sen-
sitive. Celma, Monro and Vezquez® described the sen-
sitivity to chloramphenicol dueto theinhibition of pro-
tein synthesisprocess.

Maority of strainsresi stant to widely used amino
glycosideslikes K anamycin and Streptomycinf4371423,
But in the present study all the strainswere observed
sengtiveto streptomycin sengtivity to streptomycin due
totheinhibition of protein synthesi§%3.

Wide spread useof antibioticswith out professona
could be onereasonsin favoring theincreased inci-
dence of drug resistance bacteriain water™. Studies
of Kelch and Leeet a4 suggest that water treatment
could play selection process causing anincreasein an-
tibiotic res stance of bacteriain drinking water.

Theincidencesof antibiotic resistant strainsvary
significantly inwater. No obvious connection with the
water source or level of contamination has been re-
ported. Theincidence of resistance strainswasfound
high inuntreated domestic sewage and brakish water
and lake water which werea so foundin ground water
inpresent study.

Thestudiesof Alkhar river (Baghdad) and various
other studiesshow higher resstancein pollutionindica
tor bacteriafor Ampilcillin, asAmpilcillinisknownto
be common in sampl e of untreated sewage®”. How-
ever it was shown the clinical isolates of bacteria
Paeruginosaand E.coli in Baghdad®. Simlar resultsalso
observed with Benzyl penicillinebut Pagruginosastrains

wereisolated from contaminated ground water.

Itiswdl knownthat misuseof antibioticsisamagor
factor affecting theemergence of antibiotic resistance
in bacterid*”.

CONCLUSION

This study may explain the emergency of
antibiotic(s) resstant pollutionindicator bacteriainthe
river water and underground water system.
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