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ABSTRACT

The uropathogens possess a wide array of virulence factors which help them in pathogenesis. The present study
investigated the virulence factors produced by uropathogens and also determine the antimicrobial activity of drugs
against the pathogens. E. coli was documented to be the most prevalent uropathogen. 60% of uropathogens were
found to be siderophore producers. 73% isolates were found to be protease producers. A total of 74% uropathogens
were rhamnolipid producers. Isolates were found to be maximally sensitive towards streptomycin and oxacillin.

Key words: Uropathogens, virulence factors, siderophore predygrotease producers, rhamnolipid producers.

INTRODUCTION

Urinary tract infections typically occur with thentey of bacteria into the urinary tract through thiethra and
subsequent multiplication in the bladder. It mayntenifested as a variety of clinical conditionsliksymptomatic
presence of bacteria in the urine to severe irdaati the kidney with resultant sepsis. It is repdrto be one of the
most common diseases encountered affecting pedplé ages.Escherichia coli, Klebsiella sp., Proteus mirabilis,
Pseudomonas aeruginosa, Acinetobacter and Serratia are the causative bacteria of most of the urinaagt
infections. E. coli is the main causative agent of UTI [1]. The wigearum of virulence factors enables the
uropathogens to establish the infection. Viruleate@ropathogens has been attributed to cellassatfaictors like
alginate, lipopolysaccharide (LPS), flagellum, pind non-pilus adhesins as well as with exoenzymescretory
virulence factors like protease, elastase, phophasé, pyocyanin, exotoxin A, exoenzyme S, hemadysin
(rhamnolipids) and siderophores [2, 3, 4]. The @néstudy investigated the virulence factors ofpatbogens and
also the antimicrobial effect of drugs on the utbpgens.

MATERIALS AND METHODS

2.1 Microbial culture
A total of 100 uropathogens were taken from culttobtection center, department of microbiology, pruh (PG)
Institute of Biomedical Sciences, Dehradun, India.

2.2 Chracterization of isolates

The morphological and biochemical characterizabbmecovered uropathogens was carried out. Celpimdogy

(Gram'’s reaction, cell shape and arrangement)atétiss were studied. The various biochemical tagts Oxidase
test, Indole-Methyl Red-Voges-Proskauer-Citratdikdtiion test (IMViC), Triple Sugar Iron (TSI) tedtirease test
and Nitrate reduction tests were carried out adogrtb [5].
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2.3 Characterization of virulence factors
The various virulence factors viz., Siderophore,aRholipid and Protease were studied qualitativedl.
incubations were done at 37°€1

2.3.1 Siderophore production

Siderophore production was assayed according tol$6lates were spot inoculated on Chromeazurol &§ar.
Isolates exhibiting an orange halo zone after 4802 incubation were considered as positive. Theire diameter
was measured.

2.3.2 Protease production
The bacterial isolates were spot inoculated ontigetagar. The isolates exhibiting opaque zone atagmowth after
treatment with 1%Tannic acid were considered agipesnd their zone of hydrolysis was measured.

2.3.3 Rhamnolipid production
It was estimated according to [7]. All isolates wanoculated on Rhamnolipid production medium. dted
exhibiting blue colour were considered as positive.

2.4 Antibiotic sensitivity assay

All isolated were tested for antibiotic sensitivity Kirby-Bauer disc diffusion method [8] on MuelEinton agar.
Cultures were inoculated by swabbing with standactulum over the entire agar surface. The agdasarwas
allowed to dry for 3-5 minutes before applying tidibiotic discs using sterile forcep. Four Antifidodiscs were
placed equidistantly on 90 mm Petriplate. The Blatere incubated aerobically at 37°€1in incubator for 16 to 18
hrs. Next day the zone of inhibition was measurdtibiotics used were: AC- Amoxycillin (30mcg); AK-
Amikacin (30mcg); CO- Cotrimaxazole (1.25/23.75mcd}S- Cefoperazone/Sulbactam (50/50mcg); CE-
Cefotaxime (30 mcg); CF- Cefoperazone (75mcg)

RESULTS

3.1 Prevalence of uropathogens
The distribution of different pathogens is depiciedrigure 1E. coli was the dominant isolate (49%).

mE. coli

B Pseudomonas
49% B8 Proteus

B Staphylococcus
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Fig.1: Distribution of uropathogens

3.2 Virulence characterisation of uropathogens
Uropathogens exhibited various virulence charasties viz.,, siderophore production, protease production and
rhamnolipid production (Fig. 2 & 3).

3.2.1 Siderophore production

60% of uropathogens were found to be siderophardymers. Amongst them 20% were weak producers igixigib
1-6 mm zone. 3% isolates were medium producersbéixig 7-15 mm zone while 6% isolates were strong
producers giving zone 16-53mm.
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3.2.2 Protease production
73% isolates were found to be protease producdes. iSolates were weak producers exhibiting 1-4mmezof

hydrolysis while 16% were medium producers exhilgits-10mm zone of hydrolysis. 3% isolates werengfro
producers giving 11-19mm zone of hysrolysis.

3.2.3 Rhamnolipid production
A total of 74% uropathogens were rhamnolipid preaac

m Siderophore producers
B Protease producers

& Rhamnolipid producers

73%

Fig. 2: Distribution of virulence properties (%) amongst uropathogens
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Fig. 3: Frequency of Siderophore and Protease Proders amongst uropathogens

3.3 Antibiotic sensitivity testing
Isolates were found to be maximally sensitive tasastreptomycin and oxacillin. They were found ¢onaximally
resistant towards trimethoprim and tobramycin @)g.
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Fig. 4: Antimicrobial susceptibility of antibiotics against recovered UTI pathogens
CIP- Ciprofloxacin; TOB- Tobramycin; CLIN- Clindamycin; E- Erythromycin; GEN- Gentamicin; C- Chloramphenicol; AK- Amikacin; PIT-
Piperacillin; S Streptomycin; TR- Trimethoprim; OX- Oxacillin

DISCUSSION

Urinary tract infections (UTIs) are a serious hegdtoblem affecting humans throughout their lifarsplt is the
second most common infection of any organ systednt@& most common urological disease in the UrnBdes,
with a total annual cost of more than $3.5 bill[®h The present study was carried out to charatehe virulence
factors produced by uropathogens and to test émgimicrobial susceptibility towards drugs.

In the present studl. coli was the most prevalent uropathogen. It has besnwell documented in literature that
E. coli is the most prevalent uropathogens in 80-90% eé€dl]. Uropathogenic strains are characteli@ethe
expression of distinctive bacterial properties,duats,or structures referred to as virulence factors bsedheyelp

the organism overcome host defenses and colonizevadethe urinary tract. Virulence factors of recognized
importancen the pathogenesis of urinary tract infection (Yihicludeadhesins (P fimbriae, certain other mannose-
resistant adhesinand type 1 fimbriae), the aerobactin system, hesio/\K capsuleand resistance to serum killing
[10, 11]. The predominance &bcherichia coli is due to the presence of P fimbriae, due to whichay adhere on
specificreceptors of uroepithelial cells. The more virukerfactorsa strain expresses, the more severe an infection it
is ableto cause. The currently defined virulence factéeartycontribute to the virulence of wild-type straing ave
usuallyinsufficient in themselves to transform an avirtlerganismnto a pathogen, demonstrating that other as-
yet-undefined virulencproperties await discovery [1irulence ofP. aeruginosa is multifactorial and has been
attributed to cellassociated factors like alginfipmpolysaccharide (LPS), flagellum, pilus and fpilus adhesins as
well as with exoenzymes or secretory virulencediaclike protease, elastase, phopholipase, pyocyarotoxin A,
exoenzyme S, hemolysins (rhamnolipids) and sideymsh[2, 3, 4, 12]. These factors have been showtaty an
important role in pathogenesis Bf aeruginosa induced infections like respiratory tract infectorburn wound
infections and keratitis [13]. However, limited oets are available regarding role of these viruéetmaits in urinary
tract infections. In the present study 60% of utbpgens were found to be siderophore producerer&ithore
forms water soluble complexes with®Eg6]. They chelate iron and thus enable pathogeri@abes to compete
successfully for iron in the highly iron-restricteshvironment of the host's tissues and body fluRlmtease is
considered to be another important virulence ptygpehich help in invasion in host tissues. In thesent study
73% isolates were found to be protease producdr@mRolipids are naturally occurring glycolipids wathipromote
dissemination of cells [7]. In present study altofa74% uropathogens were rhamnolipid producetre $tudy of
virulence factors of uropathogens would enabledvist treatment strategy. Isolates were found tonbgimally
sensitive towards streptomycin and oxacillin. Thegre found to be maximally resistant towards trimgrim and
tobramycin.
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