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ABSTRACT

Bacterial resistance to antibiotics poses a serious challenge to the use of
antibiotics. Rational use of antibioticsismost desirablebut it cannot provide
a permanent solution to the problem. The present study concentrates on
analysis of antibiotic resistance of microorganismsfrom two different soil
samplescollected from different industrial regions. Thebacterial population
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in the samples was isolated and analyzed using serial dilution procedure
followed by pour plate method. The antibiotic resistances of microorganisms
were studied with 7 broad and narrow spectrum antibiotic discs and the
zone of inhibitionin mm was measured. Based on the zone of inhibition the
antibiotic resistance was conferred, which in turn can provide the data for
assessing the range of resistance of microorganisms in the region.
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INTRODUCTION

Theintenseuse and misuse of antibioticsform the
mag or causeof devel opment of resistancein pathogenic
and commensal bacteriathroughout theworld. Though
thevolumeandway of useof antibioticscontributeto the
selection of resigtant strains, yet other socia, ecologica
and genetic factors aso directly affect the use and
frequency of resistance. The resistant bacteria once
emerged subsequently continuetoproliferateand maintain
theres stant srainsevenintheabsence of antibiotics™™.

It is reported that human therapy accounts for
goproximatdy haf of thetotal consumptionof antibiotics
inthe European Union and the USA®. Until last decade,
res stancewasfound chiefly in hospitd swhereintensve
useof antibioticswasprominent; recently withtheincresse

in number of treated patients resistance has become
widespread among the commensal bacteria®89.

According to Centers Disease Control and
Prevention report™, new multi-drug resistant bacteria
continueto emerge, In responsetowhich hospitashave
used avariety of infection-control measures, some of
which are costly and difficult toimplement!™. National
Nosocomial Infections Surveillance (NNIS) System
Report® says that despite the effort taken to reduce
transmission of antibiotic resistant bacteria(ARB) the
nosocomid infectionsoccur with darming frequency and
continuesto increasd?.

Certain class of bacteria such as multi-resistant
Gram-negative bacteria are troublesome and are
reported to causetwo thirds of death dueto bacterial
infectionsinthe US39, The consequencesof antibiotic
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resistance affects patients’ lives but also reaches far
beyond the individual patient affecting health care
systemsand societiesacrosstheworld.

In the present study bacteria was isolated from
different industrial soil samplesusing seria dilution
procedure and pour plate method. The antibiotic
resistance of theisolated bacteriawas assayed using
antibioticdisc sengtivity assay and theresistanceinthe
measure of zoneof inhibitionisreported.

EXPERIMENTAL

Luria-Bertani agar and LB broth were used asbac-
terid medium. 7 different antibiotic discswereused for
thesengtivity assay.

Samplecollection

Soil samples from two different regions near
pharmaceutical industriesinthelocality were collected
fromthe periphery using sterile collectablesin sterilized

plastic bags.
| solation of bacteriafrom soil sample

Thesoil samplewasdiluted ingteriledistilled water
andthenwasserid|ly diluted to obtain dilutionsupto10
7. Of thesedilutions 10°, 10°& 10"were selected and
used for theisolation procedure. Luria-Bertani agar
plates were prepared and 1ml of the seridly diluted
sampleswas poured and incubated at 37°C for 24hrs
(pour plate method)“.

Antibiotic sensitivity assay

A Singlecolony, eachfrom dl threedilution (10°,
10 and 107) culture plates were picked and
inoculated into 100ml LB broth incubated overnight
at 37°C. Each overnight culture was plated onto LB
agar plates by spreading 100ul of the culture using
sterileL-rod evenly. 7 different antibiotic discswere
placed equidistant on the plates and the plates were
incubated overnight at 37°C. All procedures were
carried out intriplicates.

RESULTSAND DISCUSSION

| solation of bacteria
Growthwith appropriatecell density wasobserved
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inthe10®dilutionof sampleland 10° dilutionof sample
2of theindudtrid samplesandindl threedilutionsplated
(107, 10,107 of thehospital sample. Thesebacteria
colonieswerefurther isolated by repeated plating, until
asinglecolony of bacteria isolatewasobtained which
was utilized for antibiotic sengtivity assay.

Antibiotic sensitivity assay

7 different antibiotic discswereused for the assay.
TABLE 1 showsthezoneof inhibitionin mmfor the
variousantibicticdiscsfor indugtrid samples Fromwhich
itisevident that the sample 1 at 10°dilution showed
strong resistanceto Streptomycin, and sample2 a 10
°dilutionwasfoundto bestrongly resistant to Piperacillin
and Clindamycin. TABLE 2 representstheresults of

TABLE 1: Resultsof antibiotic sensitivity assay showing
zoneof inhibition for variousantibioticsof industrial sample

Sample1(10%)  Sample2 (10°)

Antibiotic disc _Zoneof _Zoneof
inhibition inhibition
(mm) (diameter) (mm) (diameter)
Ampicillin 25 28
Clindamycin 30 Nil
Erythromycin 31 36
Gentamycin 28 35
Piperacillin 23 Nil
Streptomycin Nil 10
Tetracyclin 37 35

TABLE 2: Resultsof antibiotic sensitivity assay showing
zoneof inhibition for variousantibioticsof hospital sample

Sample (10®) Sample (10%) Sample (107)

Antibiotic Zone of Zone of Zone of
disc inhibition inhibition inhibition
in mm inmm inmm
(diameter) (diameter) (diameter)
Ampicillin Nil Nil Nil
Clindamycin 10 10 Nil
Erythromycin 14 16 15
Gentamycin 20 18 20
Piperacillin 14 14 12
Streptomycin 20 20 22
Tetracyclin 20 20 20

antibiotic sengtivity assay showing zoneof inhibitionfor
various antibiotics of hospital sample. The results
indicatethat thesampleat al threedilutionsarestrongly
resistant to ampicillin and 10-7 dilution showed stong
resistance to clindamycin. TABLE 3 represents the
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standard assay values for the antibiotics used.
Comparing the standard valuesto that of experimental
few other susceptibleresultswere observedinthecase
of ampicillin, streptomycin for both industrial and
hospitd samples.

TABLE 3: Sandard valuesfor antibiotic sensitivity assay

A Zone of inhibition (mm)
Antibiotic

Resistant Intermediate Susceptible
Ampicillin 28 29
clindamycin 14 15-20 21
Erythromycin 13 14-22 23
Gentamycin 12 13-14 15
Piperacillin 17 18-20 21
streptomycin 14 15-20 21
tetracyclin 14 15-18 19
CONCLUSION

From the results of antibiotic assay it could be
concluded that theindudtrid soil samplecontainsbacteria
showing influencing resistance to streptomycin,
piperadillinand dindamycin. Theorganismsfrom hospita
soil wereresistant to Ampicillin; and incase of other
antibioticsmog areinitsclosest for becoming resistant.
Thisindicatesthat thesebroad spectrum antibioticsare
used maximally intheregion of samplecollectionwhich
posesachallengetotherationd useof theseantibiotics
inthecommunity.
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