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ABSTRACT

The tanning industry was designated as “Red catggdue to the high pollution contributed to enviroent by its
solid and liquid wastes the toxicity by heavy neetal spreading throughout the world along with igttial
progress. The present study deals with isolatideniification and characterization of isolated fréamnery effluent
collected in and around Erode, South India. A tafk0 isolates were screened from tannery efflugntibiotic
sensitivity pattern was studied using disk diffasmethod. Most of the bacterial strains were seresisensitive to
cotrimoxazole, gentamycin, kanamycin, nalidixic dacampicillin, and Penicillin showed resistance &g
bacteria. Staph aureus was 50% resistant to amikat9% resistant to gentamycin and norfloxacin. iBa spp.
demonstrated higher resistance for Ciprofloxacimitarly E.coli had 49.7% resistance to clindamycin.
P.aeruginosa exhibited very high resistance forstiol and norfloxacin. The two major dominant igeka were
Pseudomonas spp. and Bacillus spp., Staph auresdauad to be in subdominant form. It is found tihatnestic
and industrial effluents are responsible for thev@lepment of bacterial resistance with the riskhafnan health
and environment.
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INTRODUCTION

In the past few decades, uncontrolled urbanizatias caused a serious pollution problem due to ib@osal of
sewage and industrial effluents to water bodiesoual2500 tanneries located in different tanningteenof India
with a total processing capacity of 600000 tonekidés/skins per year and an estimation of abo0080r? /day of
waste water being discharged from these tanneges heen reported. Unlike many other pollutantsas#d into
environment, heavy metals are difficult to remowvenf the environment [1]. Tannery effluent generateststes
frequently accumulate in the environment and iseumigcreasing pressure from solid and liquid enmiagdtom the
leather industry. Microorganisms are screened soldtied from tannery wastes by various co-work2f#Aguatic
microbes become resistant to antibiotics and metsla result of contamination with effluents [3lah studies
have so far have focused on the occurrence, patiwityeand control of the pathogens by disinfectaord disposal
of waste water treatment. Tanning is one of theistréal processes and the discharge of untreatéer iveio open
land causes great deterioration of ground watelitgubesides various sub processes in tanning tikéning,
pickling, and dyeing cause water pollution. Theflients change the physical and chemical naturda®fsoil that
ultimately affects the productivity and microbianomunity.
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Antibiotic resistance in bacteria is more frequerdabsociated and strongly correlated with metaistasce [4].
Pathogenic microorganisms from tannery effluentgehizeen identified and reported [5], the propensityll the

groups of antibiotics have not been screened. Ehonking water bacterial species that was toletarmetals and
antibiotics had been isolated [6]. The leather gssing and manufacturing unit involves a varietyagfiressive
chemicals that consumes large quantity of watewti€h about 90% is discharged as waste water. igrafisant

increase of Multiple Antibiotic Resistant (MAR) liada are observed in various aquatic systems amdah

infections caused by these bacteria could be diffio treat with available drugs [7, 8]. Tanniniathis present in
the effluent is a soluble phenolic compound witghhimolecular weight that combines with organic comus to
form an insoluble complex and enriches the grovitmizgroorganisms. Different microorganisms are asedl from
tannery effluents [9]. The resistance developmeay tme due to nonspecific mechanism with gene régulaf

plasmids and chromosomes, which may be heritablgaosferable due to the presence of resistandad®r)

factor [10]. The pathogenic strains isolated vafiedn waste to waste of different effluents [11hi§ study aimed
to screen for the microorganisms from the tannéftyent and characterize its antibiogram to know ghrevalence
of resistance pathogens.

EXPERIMENTAL SECTION

I solation of bacteria

The tannery effluent samples were collected froffedint tannery units in and around Erode, Soutliain The
samples were collected in a sterile plastic coetaamd transported to laboratory for bacteriologécelysis. About
60 bacterial isolates were screened on Nutrientr Ayd) plates by the standard pour plate methodteRl were
incubated at 37°C /24h and colonies differing inrphmlogical characteristics were selected and disedurther
studies.

Identification and Characterization of the tannery effluent bacteria

Selected tannery effluent isolates were grown ort@dekey agar (Himedia, India). The shape and cofdhe
colonies were examined under the microscope aftamGstaining. Isolates were biochemically analyfadthe
activities of Oxidase, Catalase, MR-VP test, Uragasg Motility, Indole production and Citrate i#dtion. The tests
were used to identify the isolates according tagBgis Manual of Determinative bacteriology [12,.13]

Deter mination of Antibiotic resistance

The antibiotic resistance was done by standard dgar diffusion method on MHA using commercial disc
(Himedia, Mumbai) [14, 15]. 10Ql of fresh bacterial cultures were spread on MHAeTollowing antibiotics
amikacin 10ug, chloramphenicol 3Qg, ceftazidime 3Qg, ciprofloxacin 10ug, ceftriaxone 3Qug, colistin 10ug,
gentamycin 1Qug, norfloxacin 1Qug, neomycin 3Qug, netillin 10ug, ofloxacin 5ug, sparfloxacin qug, tetracyclin
30 ug, tobramycin 1Qug, ampicillin 10ug, clindamycin 1Qug, cloxacillin 30ug, cotrimoxazole 2pg, methicillin 5
ug, penicillin 10 pg, vancomycinlOug, were dispensed on the plate. The plates wenebated at 37°C/24h.
Inhibition zones in diameters were measured in 18trains were classified as Resistant (R), Interated{l) and
Susceptible (S) according to the criteria recomradnily the national committee for clinical Laborgt&tandards,
2000[16].

RESULTSAND DISCUSSION

In the present study, the raw effluent of the tapnedustry from South India was collected and rthgiysico-
chemical character was analyzed. All the parametieres like acidity, alkalinity and hardness wererfd relatively
higher above than the tolerant limit. The mean pitu@ of the raw effluent was 8.2 slightly alkalimenature. The
mean and COD values are higher and found to bel8@ml and 34.26 mg/ml respectively and lower tkzn
tolerance limit. The bacterial colonies were isetafrom the tannery effluent and dilutions rangimgn 10* to 10°
plated gave countable colonies, but the growtthefdolonies decreased when the dilution factoresmed. Most of
the bacterial strains were to cotrimoxazole, gegtam kanamycin, nalidixic acid, ampicillin and peitlin showed
resistance against bacteria. The strains were wixddo be less resistant for most of the antibsotested Staph
aureuswas 50% resistant to amikacin, 49% resistant tdageycin and norfloxacinBacillus spp. demonstrated
higher resistance for Ciprofloxacin similafg.coli had 49.7% resistance to clindamycii..aeruginosaexhibited
very high resistance for colistin and norfloxacithe two major dominant isolates wePseudomonaspp. and
Bacillus spp. butStaph aureusvas found to be in subdominant form. We triedhareacterize for the production of
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extended spectrum beta lactamase by double diskgyrest but the number is not significant accimgnonly 2-
3% of the total isolates and no metallo beta laaseproducing strain was screened with imipenem.

Table-1: Isolates from tannery effluent and their antibiogram

Number of resistance isolatesfor each antibiotic
. . Bacillus spp. E.coli P.aeruginosa| Staph aureus
Antibigtics Concentration Total no.(gg) Total no.(60)| Total n%.(60) Totgl no.(60)

Amikacin 10 21 18 16 25
Chloramphenicol 30 23 20 16 21
Ceftazidime 30 19 19 24 19
Ciprofloxacin 10 25 20 11 19
Ceftriaxone 30 20 21 10 21
Colistin 10 19 8 27 22
Gentamycin 10 14 17 10 23
Norfloxacin 10 22 19 26 23
Neomycin 30 24 20 12 20
Netillin 10 17 22 22 19
Ofloxacin 5 20 16 11 21
Sparfloxacin 5 22 21 24 24
Tetracycline 30 19 18 16 21
Tobramycin 10 23 19 24 19
Ampicillin 10 8 10 21 19
Clindamycin 10 22 23 19 21
Cloxacillin 3C 14 21 21 21
Cotrimoxazol 25 13 18 21 20
Methicillin 5 14 19 - 20
Penicillin 10 10 20 19 17
Vancomycin 10 - - - 14

The Pseudomonaspp. isolated predominantly might have been ptesetie skin and also the raw water used for
the treatment [17] reported its surveillance inothium solution of tannary treatment units. The argas were
found mostly sensitive to ceftazidime, colistinsftmxacin, netillin, sparfloxacin and tobramycinufand skin layer
might have contributed for thgacillus spp isolate. This organism isolated from tanndflyent had been used for
the treatment of effluent. It was sensitive to chfophenicol, ciprofloxacin, kanamycin, and neomyamike
Pseudomonaspp. Bacterial species isolated from industrialezm general have contributed for resistance &wvje
metals [18, 19]. Besides tannary effluents and evasiters high in chromium are removed by bioldginaans
using barks and ashes Afadirachta indica, Syzygium cumiand Acacia Arabicaand can be counteracted
[20].There are also studies of iron nanopartictesdetoxification of chromium content in water beg[21]. Instead
of treating the multidrug resistant isolates wighthetic compounds phytocomponents from plantsefeztive and
good natural resource [22]. They have been repdaduk resistant for gentamycin and penicillin [Bd if this
resistance disseminates will be a threat to noengironmental isolates [23]. Raw water used fortteatment of
skin and wool should be the contributing source tfoe E.coli being isolated. Chloramphenicol, ceftazidime,
ciprofloxacin and many other antibiotics show sevity against the isolated strainkao et al, has reported the
presence of antibiotic resistant plasmid harbogngpli from tannery effluent wateStaph aureugenerally have
been present in epidermal and dermal layers oditial’s skin. The isolate was screened from tane#ftuent and
antigenic structure was detected [5]. The tanndftyemts are serving as an enriched source to thath and
spread of microbial population that are resistantlifferent antibiotics not used in the treatmehthe unit. This
study helps in the identification of resistanceiasfadifferent antibiotics that may contribute toqaire resistance.
The quality of ground water has deteriorated in ynptaces in south India [24] and if resistant pgtms are
enriched in the water resources will be a thredtifare. It is a useful tool for the simultaneousnitoring of several
resistant pathogens in the environment. The horé@dransfer of these genes to sensitive organidhameliorate
the existing scenario of drug resistance. It isearcindication that domestic and industrial effiteeare responsible
for the development of bacterial resistance with tisk of human health and environment and hasdularly
monitored.
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