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ABSTRACT

Saphylococcus aureus is known to cause urinary tract infections (UTI), pathogenic
factors help to resist the opsonisation and immune response of host and in
enhancing the resistance against antibiotic therapy. Moreover being deficient in
adequate information about antimicrobial susceptibilities, an inappropriate use of
antimicrobial agents is causing spread of resistance among microorganism causing
UTI. Redlizing the developing antibiotic resistance in pathogenic isolates of S
aureus, in the present study clinical samples (vaginal swabs) from urogenital tracts
of women with UTI from Punjab region were collected, isolated colonies of S
aureus were studied for pathogenic attributes and resistance against a pandl of 24
antibiotics. Morphological and biochemical characterization of S. aureus isolates
from the samples (vaginal swabs) was carried out by colony morphology, Gram
staining, catalase test, capsule formation and haemolysin test. Antibiotic resistance
test was performed using disc diffusion assay for 24 different antibiotics of
different groups. All the recovered distinctive colonies were positive for Gram
staining, catalase and capsule test. 50% samples were positive for Mannitol salt
agar test while 40%, 22% samples were positive for a-haemolysin, p-haemolysins
respectively. Among the Cifixime, Ofloxacin, rifampicine Gentamycine, Amikacin
and Vancomycine were found most successful.

I ntroduction

Urinary tract infection (UTI) is the most
common infection after upper respiratory
tract infections (Hryniewicz et a., 2001).
Even though several different
microorganisms can cause UTIs, bacteria
are the magjor causative organisms and are
responsible for more than 95% of UTI
cases (Bonadio et al., 2001). As studied by
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Manikandan et a (2011) S aureus was
responsible for 20.5% of UTI cases. Multi
drug resistant Staphylococcus aureus is of
great concern with high virulence
(Chamber, 2005), ability to cause adiverse
array of life threatening infections, and its
capacity to adapt to different
environmental conditions (Lowy, 2003).
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Barka et al (2014) reported
Saphylococcus to be responsible for
24.16% of the genital damage and 20.83%
of urinary manifestations respectively of
the total samples studied.

The empirical therapy of urinary tract
infections (UTI) relies on the awareness of
antimicrobial susceptibility patterns of the
agents causing UTI. The antimicrobial
resistance patterns of the causes of UTI are
highly  variable and  continuous
surveillance of trends in resistance patterns
of uropathogens is important (Fargjnia et
al., 2009), regular monitoring of resistance
patterns is necessary to improve guidelines
for empirica antibiotic therapy (Grude et
al., 2001; Kripke, 2005). In the last three
decades, there have been alot of reportsin
the scientific  literature on  the
inappropriate use of antimicrobial agents
and the spread of bacterial resistance
among microorganism causing UTI
(Manikandan et al., 2011). Hence current
study was performed for developing an
antibiogram of S aureus isolates against a
panel of 24 antibiotics.

M aterials and M ethods

All the chemicals and reagents used in the
study were of anaytical and molecular
grade and procured from Himedia
Laboratories Pvt. Ltd (India), Bangalore
Genel Ltd. (India), Merck Co., Inc. (USA),
Bio-Rad Laboratories Inc. (USA), etc.

Collection of samples

The present study was carried out by
collecting samples from women suffering
from UTI including hospitalized, un-
hospitalized, rural and urban areas of
Punjab. 45 samples in total were collected
covering different hospitals, testing labs,
rura and urban areas of Punjab, India
Samples were taken as vagina swabs,
collected in sterilized glass test tubes
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containing 2 ml of 0.5% peptone water as
it prevents the cell wall damage of the
bacteria. Then collected samples were
incubated for 2-3 h at 37 °C for proper
bacterial growth, to be used for isolation
of S aureus.

Isolation of S. aureus from the collected
samples

For the isolation of presumptive colonies
of S aureus Baird Parker Agar (BPA) was
used. Sterile egg yolk potassium tellurite
emulsion was poured aseptically to media
and after a proper mixing poured in petri
plates.

Thereafter 100 pl from the collected
sample was poured, spread over the petri
dish and incubated overnight at 37°C for
proper growth of the bacterium.
Saphylococci produces black colony with
brownish ring outside on the BPA plate.
The distinct colonies of Staphylococci
were selected, taken for Gram staining,
Catalase test and for morphological and
biochemical characterization.

Biochemical characterization of isolates

Capsule test, mannitol salt agar test
(MSA), haemolysin, biofilm and slime
production tests were performed to
characterize the isolates (APHA, 1998).
Antimicrobia Susceptibilities
(Antibiogram) of S aureus isolates
Antibiogram of S aureus isolates was
prepared using disc diffuson method on
Mueller-Hinton agar according to the
National  Committee on  Clinica
L aboratory Standards (NCCLYS)
recommendations (NCCLS, 2000), using
Mueller-Hinton medium. On the basis of
the diameter of the zone, isolates were
classified as susceptible and resistance.
The detall and the concentration of
antibiotic used are given in the Table 2.
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Results and Discussion

| solation, | dentification and
Biochemical characterization

Isolates from all the samples were found
positive for Gram staining, cataase,
haemolycine test and the presence of
capsule while 50% were found positive for
Mannitol Salt Agar test (Table 1 and Fig.
1). Results of biochemical characterization
have summarized in Table 1.

Antimicrobial Susceptibilities
(Antibiogram) ot S. aureus

The rates of resistance of isolates against
the panel of antibiotics, including
penicillins, cephal osporins,
aminoglycosides, and trimethoprim etc.,
which are routinely used to treat UTI
infections, are shown in Table 2.

The present study was on pathogenic
attributes and antibiogram of S aureus
isolates from UTI women patients. For the
isolation and identification of S. aureus
isolates attributes e.g. colony morphology,
Gram staining, Catalase production and
capsule formation were studied. Further
biochemical characterization involved a,
B-haemolysin that correlates to those by
Aarestrup et al 1999). Surface factors
inhibit phagocytic engulfment, protection
against host defence and antibiotic
tolerance (capsule), biochemical properties
(Table 1) enhance their surviva in
phagocytes (catalase production) and
membrane-damaging toxins that lyses
eukaryotic cell-membranes eg.
haemolysins, come under virulence factor
(Suheyla and Osman, 2006). UTI are
caused by various virulence
factorg/pathogenicity of S aureus include
enzymes such as haemolysins; coagulase
and acid production from mannitol
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(Murray et a., 2003; Lowy, 1998; Cheung
et a., 2002). Slime formation has been
shown to play a crucia role to facilitate
the adherence and colonization of isolates
of S aureus to the host. Haemolysins,
capsule and dlime formation of the
staphylococci species were regarded as
pathogenicity criterions in laboratories
(Turkyilmaz and Kaya, 2006; Otto, 2004).
Results of present study on pathogenic
atributes  correlates  with the facts
mentioned.

As far the susceptibility of S aureus
against antimicrobial agents is concerned,
scientists have studied the presence of
drug resistant S aureus and MRSA at
different times in the urine sample and
high vaginal swabs (Daniyan et al., 2010;
Kumari et al., 2008; Anbumani et a.,
2006; Anupurba et al., 2003). Resistance
rates among S aureus strains are
increasing, and a major part of this species
has become resistant to p-lactam
antibiotics (Karbasizaed et a., 2003).
Research findings have confirmed that
methicillin resistant S. aureus (MRSA)
infections in the community have been
increasing in Asian countries; various
MRSA clones have spread between the
community and hospitals as well as
between countries (Song et al., 2011).

In the present study large number of
isolates showed resistance to multiple
antibiotics (Table 2) that may be due to
severa factors like indiscriminate use of
antibiotics, lack of awareness and
unethical treatment before coming to the
hospital (Anbumani et a., 2006).
Inappropriate antimicrobial use due to
availability of antimicrobias without
prescription or prescribed by non-skilled
practitioners can lead to inadequate
therapy and contribute to further drug
resistance (Yilmaz et a., 2009).
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Table.1 Results of biochemical characterization

S. No. Type of study ';Igr' ?;:f;t'(v.reo‘:‘zﬁggs % age (n=45)

1 Gram Staining 45 100

2 Catdlase 45 100

3 Capsule 45 100

4 MSA 23 50

5 Haemolysis 45 100
a-haemolysin 18 40
B- haemolysin 10 22
v- haemolysin 17 37

6 Slime production 27 60

Table.2 Percentage of antibiotic resistance among the S aureus isolates

Antibiotic Group

Name of the Antibiotic

Concentration

% of resistant

(ug/disc) used | sample (n=45)
Beta L actam Methicillin (MET®) 5 33.3
Methicillin (MET™) 10 15.5
Penicillin-G 10 53.3
Cloxacillin 5 20.0
Ampicillin 10 24.4
Amoxicillin 10 2.2
Aminoglycosides | Gentamycine 10 0
Streptomycine 10 2.2
Amikacin 30 0
Fluoroquinolone | Ciprofloxacin 5 11.1
Ofloxacin 5 0
Lincosamide Clindamycine 2 46.6
Lincomycine 15 51.1
Amino-penicillin | Ampicillin/Sulbactum 10/10 37.7
Cephal osporins Cifixime 5 0
Streptogramins Pristinomycine 15 68.8
Tetracyclines Tetracycline 30 2.2
Amphenicols Chloramphenicol 30 4.4
Macrolide Erythromycine 15 35.5
Rifampin Rifampicine 5 0
Glycopeptide Vancomycine 30 0
Trimethoprim 5 66.6
Amoxyclave 30 4.4
Azithromycine 15 15.5

MET®- Methicillin 5 pg/disc
MET- Methicillin 10 pg/disc
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In the present investigation, Saureus
isolates were typed for antibiotic
resistance to obtain important information
that could help in evolving a strategy for

prevention and treatment of UTI in
women.
33.3% isolates is found resistant to

methicillin (MET®) in this study that
correlates to 34.2% as reported by
Diekema et a (2004) however Prashini et
al (2004) reported methicillin resistance by
56.25% of the isolates tested. When the
concentration of the methicillin doubled
(MET?™®) the percent resistance reduced to
less than half i.e. 15.5%. Aganst the
antibiotics among the panel e.g. Amikacin
(0%), gentamycine (0%), vancomycine
(0%), ciprofloxacin (11%) the isolates
showed no resistance or a little resistance
that correlates with the study by Fargjnia
et a (2009) which reports Amikacin (0%),
gentamycine (0%), vancomycine (0%) and
ciprofloxacin  (0%). In comparison to
Manikandan et al (2011), resistance of the
isolates experienced against ciprofloxacin
and gentamycine is found comparable
whereas trimethoprim (66%), Ampicillin
(24.4%) and oxacillin (20%) are very less
than that reported in their study.
Tetracycline, erythromycin,
pristinomycine, amoxicillin has been more
effective than that reported by Tyagi et d
(2008) however a higher resistance
(68.8%) is shown against Cifixime. The
regional variations of resistance to
antibiotics may be explained in part by
different local antibiotic practices (Sannes
et a, 2004; Bell et a., 2002). However
vancomycine has been 100% effective
which correlates with the results different
studies reported by Anupurba et a (2003),
Kumari et a (2008), Tyagi et a (2008). In
the present study Cifixime, Ofloxacin,
rifampicine Gentamycine, Amikacin and
Vancomycine are found 100% effective in
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contrast to reports of S. aureus isolates
with reduced susceptibility to
vancomycine by Centres for Disease
Control and Prevention, USA (CDCP-
USA 1997). Resistance of S. aureus
against vancomycine has aso been
reported by other workers in the past
(Cosgrove et al., 2004; Hiramatsu et d.,
1997). However routine testing of other
glycopeptides like teicoplanine should be
done.

Conclusively, as the pattern of bacteria
sensitivity to antibiotics varies over time
and in different geographical regions,
antibiotic treatment of infections should be
based on local experience of sensitivity
and resistance patterns. In the present
study Cifixime, Ofloxacin, rifampicine
Gentamycine, Amikacin and
Vancomycine  were  found most
appropriate parental antibiotics, for the
empirical therapy of UTIs. Regular
surveillance of hospital-associated and
community associated infections including
monitoring of antibiotic susceptibility
pattern of MRSA and formulation of
definite antimicrobial policy may be
helpful for reducing the infections. Further
public awareness, only use of prescribed
antibiotics, safe sex, and personnel
hygiene are among critical preventive
measures. Knowledge about MRSA and
carrier status needs to be raised among the
public. A further study of MRSA may be
done for epidemiologica mapping of the
UTI.

Acknowledgement

Authors are thankful to Rajendra Hospital
Patiala; Gynecology Department of Mata
Kaushalya Hospital, Patiala; Dispensary,
Punjabi University Campus, Patiala; Civil
Hospital, Nabha, Civil Hospital, Sangrur;
Civil Hospita, Samana as well as



Int.J.Curr.Microbiol.App.Sci (2014) 3(2): 424-430

Individual patients from Cheeka, Patiaa,
Nabha, Sangrur etc. for their permission
and cooperation during the collection of
samples.

References

Aarestrup, F. M., H. D. Lartsen, N. H.
Eriksen, C. S. Elsberg and Jensen, N. E.
1999. Frequency of apha and beta
haemolysine in staphylococcus aureus
of bovine and human origin. A
comparison between phenotype,
genotype and variation in phenotypic
expression. APMIS 107: 425-130.

American Public Health Association (1998)
Standard Methods for the Examination
of Water and Wastewater 18th Ed.,
American Public Health Association,
Washington D.C

Anbumani, N., J. Kayani and Mdlika, M.
2006. Prevalence of Methicillin-
Resistant Staphylococcus aureus in a
Tertiary referral Hospital in Chennai,
South India. Indian J for the Practicing
Doctor (2006-08-2006-09) 3(4):

Anupurba, S., M. R. Sen, B. R. Sharma, A.
K. Gulati and Mohapatra, T. M. 2003.
Prevalence of Maethicillin Resistant
Saphylococcus aureus in a tertiary
Referra  Hospital in Eastern  Uttar
Pradesh. Indian J of Med microbiol
21(1): 49-51.

Barka, M. S., N. Benyoub and Zaoui, H.
2014. Prevalence of urogenital tract
infections during pregnancy in Maghnia
hospital  (Algeria). Int. J.  Curr.
Microbiol. App. Sci 3(1): 1-7.

Bell, J. M., J. D. Turnidge, A. C. Gales, M.
A. Pfaler, R. N. Jones, Sentry APAC
Study Group. 2002. Prevalence of
extended  spectrum  beta-lactamase
(ESBL)-producing clinical isolates in
the AsaPacific region and South
Africa: regional results from SENTRY
Antimicrobial  Surveillance  Program
(1998-99). Diagn Microbiol Infect Dis
42:193-198.

429

Bonadio, M., M. Meini, P. Spetaleri and
Gilgi C. 2001. Current microbiological
and clinical aspects of urinary tract
infections. Eur J Urol 40:439-445.

Centers for Disease Control and Prevention.
1997. Saphylococcus aureus with
reduced susceptibility to vancomycine,
United States. MMWR 46:765-6.

Chamber, H.F.,, 2005. Community-
associated  MRSA-resistance  and
virulence converge. New Engl J Med
352: 1485-1487.

Cheung, A. L., S. J. Projan and Gresham, H.
2002. The genomic aspect of virulence,
sepsis, and resistance to killing
mechanisms in Staphylococcus aureus.
Curr Infect Dis Rep 4:400-410.

Cosgrove, S. E., K. C. Carroll and Perl, T.
M. 2004. Staphylococcus aureus with
reduced susceptibility to vancomycin.
Clin Infect Dis 39(4):539-45.

Daniyan, S. Y., M. Galadima, U. J. J. ljah
and Odama, L. E. 2010. In-vitro
susceptibility of Oxacillin, vancomycin
and Teicoplanin against clinical strains
of Staphylococci. Int J of Biomed &
Adv Res 1(4):126-129.

Diekema, D. J., M. B. J. Boots and Vaughn,
T. E. 2004. Antimicrobial resistance
trends and outbreaks frequency in US
Hospitals. Clin Infect Dis 38(1):78-85.

Fargnia, S., M. Y. Alikhani, R. Ghotaslou,
B. Naghili and Nakhlband, A. 2009.
Causative agents and antimicrobial
susceptibilities of urinary tract infections
in the northwest of Iran. Int J Infect Dis
13(2):140-144.

Grude, N., Y. Tveten and Kristiansen, B.E.
2001. Urinary tract infections in
Norway: bacterial  etiology and
susceptibility, a retrospective study of
clinical isolates. Clin Micrabiol Infect
7:543-547.

Hiramatsu, K., N. Aritaka and Manaki, H.
1997. Dissemination in Japanese
Hospitals of strains of Saphylococcus
aureus heterogeneously resistance to
vancomycine. Lancet 350:1670-1673.



Int.J.Curr.Microbiol.App.Sci (2014) 3(2): 424-430

Hryniewicz, K., K. Szczypa, A. Sulikowska,
K. Jankowski, K. Betlgewska and
Hryniewicz W. 2001. Antibiotic
susceptibility of bacteriastrains isolated
from urinary tract infections in Poland. J
Antimicrob Chemother 47:773-780.

_____________________________
................................

_______________________________

ction=article

Karbasizaed, V., N. Badami and Emtiazi, G.
2003. Antimicrobial, heavy metd
resistance and plasmid profile of
coliforms isolated from nosocomial
infections in a hospital in Isfahan, Iran.
Afr JBiotechnol 2: 379-383.

Kripke, C., 2005. Duration of therapy for
women with uncomplicated UTI. Am
Fam Physician 72(11):2219.

Kumari, N., T. M. Mohapatra and Singh, Y.
I. 2008. Prevalence of Methicillin-
Resistant Saphylococcus  aureus
(MRSA) in a Tertiary Care Hospital in
Eastern Nepal. J Nepa Med Assoc
47(170): 53-6.

Lowy, F.D., 1998. Saphylococcus aureus
infections. N. J. Med. 339:520-532.

Lowy, F.D., 2003. Antimicrobial resistance:
the example of Staphylococcus aureus. J
Clin Invest 111: 1265-127.

Manikandan, S., S. Ganesapandian, M.
Singh and Kumarguru A. K. 2011.
Emerging of Multi drug Resistance
Human Pathogens form Urinary Tract
Infections. Curr Res Bacteriol 4(1):9-15.

Murray, P. R., E. J. Baron, J. H. Jorgensen,
M. A. Pfdler and Yolken, R. H. 2003.
Manual of Clinical Microbiology, 8th
edn. American Society for Microbiology
Washington DC.

National Committee for Clinical Laboratory
Standards (2000) Performance standards
for antimicrobial disc susceptibility

tests. Approved standards M2-A7.
National Committee for Clinical
Laboratory Standards, Wayne,

Pennsylvania, USA

Otto, M., 2004. Virulence factors of the
coagul ase-negative staphylococci. Front.
Biosci 9: 841-863.

430

Prashini, M., M. Dhesan and Willem, S.
2004. In vitro activity of oxacillin,
vancomycine and teicoplanin against
Staphylococci isolated from patients on
surgica and coronary intensive care
units. Int J Antimicrob Agents.24 (2):
193-194.

Sannes, M. R., M. A. Kuskowski and
Johnson, J. R. 2004. Geographical
distribution of antimicrobial resistance
among Escherichia coli causing acute
uncomplicated pyelonephritis in the
United States. FEMS Immunol Med
Microbiol 42:213-218.

Song, J. H., P. R. Hsueh, D. R. Chung, K. S.
Ko, et a on behaf of the ANSORP
Study Group (2011) Spread of
methicillin-resistant Staphylococcus
aureus between the community and the
hospitals in  Asian countries: an
ANSORP  study. J  Antimicrob
Chemother 66: 1061-1069.

Suheyla, T., and Osman, K. 2006.
Determination of some virulence factors
in Saphylococcus spp. Isolated from
various clinical samples. Turk J. Vet
Animsci 30(1): 127-132.

Turkyilmaz, S., and Kaya, O. 2006.
Determination of some virulence factors
in Staphylococcus Spp. Isolated from
various clinica samples. Turk J Vet
Anim Sci. 30 (1):127-132.

Tyagi, A., A. Kapil and Singh, P. 2008.
Incidence of Methicillin  resistant
Saphylococcus aureus (MRSA) in pus
samples at a Tertiary Care Hospital,
AIMS, New Delhi. JACM 9(1): 33-35.

Yilmaz, N., N. Agus, S. G. Yurtsever, H.
Pullukcu, Z. Gulay, A. Coskuner, S.
Kose, S. Aydemir, N. Gulenc and
Ozgenc, O. 2009. Prevalence and
antimicrobial susceptibility of
Escherichia coli in outpatient urinary
isolates in Izmir, Turkey. Med Sci Monit
15(11):161-165.


http://www.indmedica.com/journals.php?jou
rnalid=3&issueid=84&articleid=1140&a
ction=article

