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Abstract

ackground: In the field of surgery wound infections have been a problem. Staphylococcus aureus,

Escherichia coli, Proteus species, Klebsiella species, Streptococcus species, Enterobacter species,

Pseudomonas species and species of staphylococci are frequently isolated from wound. This study
was carried out to determine the prevalence of different pathogens in surgical wounds and their
antimicrobial susceptibility patterns.

Methods: Pus swabs from each patient was collected aseptically, and inoculated on culture media. Isolates
were characterized, identified, and their antibiotic susceptibility patterns were determined using the
Kirby-Bauer diffusion method.

Results: Out of 300 surgical wound specimens analyzed, 208 samples were positive culture among which
Staphylococcus aureus was most frequent pathogen with 103 (49.51%). The other 33 (15.86%) isolates
were Pseudomonas aeruginosa followed by 27 (12.98%) isolates of Klebsiella 25 (12.01%) isolates of
Proteus and 20 (9.61%). isolates of E.coli respectively. The antibiotic susceptibility of Staphylococcus
aureus was checked.

Conclusions: It was observed that 103 isolates of S. aureus were resistant to Augmentin 65.04% to
Sparfloxacin 59.22% to Amikacin 57.28% to Cefuroxime 57.28% to cefotaxime 56.31% to Ceftazidime
53.39% to Fusidic acid 48.54% to Ciprofloxacin 39.80% to Methicillin 37.86% to Gentamicin 28.15% to
Meropenem 13.59% to Imipenem 5.82%. PCR assay for the detection of clinically relevant antibiotic
resistance gene of S. aureus was done. Fragments of mecA (encoding methicillin resistance) gene were
amplified and commercially sequenced which showed insertion at three sites; 480-481: T, 484-485: T, 464-
465: G.
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Introduction

A bodily injury caused by physical means with
distraction of the continuity of structures is known as
wound. Wounds consist of cuts, scratches scrapes and
punctured skin. Wounds are a result of trauma or injury,
stitches  [1].
Microorganisms like viruses, prions, bacteria, and

surgical incisions, sutures, and
viroids, and larger organisms such as macro parasites
and fungi may cause infections in these wounds.
Colonization of different pathogenic microbes within
injured parts leads to interruption in cure of infected
area. Immunity resistance of body as inadequate and do
not have ability to manage with usual microbes
development infected wounds be the outcome [2].
Exogenous and endogenous bacteria are the two major
causes of surgical site post-operative wound infections
and microorganisms are responsible for wound
infections. One of the most frequent types of nosocomial
infections in developing countries is surgical site
infection (SSI). Interference with the skin barrier and
the concentration of bacterial contamination of the
wound at the time of surgery or afterward in wards
during wound care is the reason of infection [3]. In the
field of surgery wound infections have been a problem.
Staphylococcus aureus, Escherichia coli, Proteus species,
Klebsiella species, Streptococcus species, Enterobacter
species, species and
staphylococci are frequently isolated from wound and

Pseudomonas species  of
within many developing countries ratio for nosocomial
infections are particularly higher. A wound infection
can arise up at any instance from two days after surgery
until the wound has healed and an infection can occur
several months after an operation very occasionally.
Surgical wound infections are exceptional. Surgical
wound infections are mostly limited to the skin, but can
extend rarely to deeper tissues. The parts of the body
that harbor lots of microorganisms are more prone
towards infections after surgery [4]. In S. aureus
antibiotic resistance gene is mecA gene which is
responsible for most of the [-lactams antibiotics
resistance including methicillin, its amplification and
sequencing will provide insight to propose new
synthetic drugs to manage treat acquired infections of S.
aureus [5]. Detection of different clinically associated
antibiotic resistant genes of S. aureus can be done with
the help of multiplex polymerase chain reaction (PCR)
assay. For the detection of antibiotic resistance profiles

the multiplex PCR assay is a quick, easy and precise way
and might be applied for the surveillance of increase in
antibiotic resistance determinants in epidemiological
studies and also for clinical diagnosis [6].

Methods

A total of 300 different samples of pus were collected
from diverse wards of hospital and were evaluated for
microbiological aspects as well as for antibiotic
susceptibility pattern. Patients suffering from wound
infections were provided with a questionnaire and all the
concerned data was obtained which included gender,
age, socio economic status, personal hygiene, wound
type surgery source and previous history of disease. The
data collected was used in this study after informed
consent of the patients.

PCR amplification for mecA gene

DNA was isolated from experimental samples through
Sambrook’s protocol [7]. Bacterial genomic DNA (50 ng
of genomic DNA) was added to PCR mixture consisting
of 2 uL of concentrated reaction buffer (pH 8-3), with
final concentrations of 2.5 uL each dNTP, 2.5 pL MgCl2,
0.75 pL of each mecA primer and 15.5 pL of water. This
mixture was supplemented with 0.3 uL of Taq DNA
polymerase. The final reaction volume for PCR was 25
pL. DNA amplification was carried out in an automated
thermocycler [6]. Primers used for mecA gene
amplification were 5" -AAA ATC GAT GGT AAA GGT
TGG C 3" and 3'-AGT TCT GCA GTA CCG GAT TTG
C 5'. After an initial denaturation step for 5 minutes at
95°C, 40 cycles of amplification were performed as
follows: denaturation at 94°C for 30 seconds, annealing
at 55°C for 30 seconds and DNA extension at 72°C for
90 seconds, followed by an additional cycle of 5 minutes
at 72°C to complete partial polymerizations. Amplified
products were analyzed using horizontal 1-2% agarose
gel electrophoresis.

Results

Out of 300 samples of patients 208 were positive with
growth of different isolates and 92 were negative. In the
present study, different techniques for identification,
isolation and biochemical characterization was
employed to analyze the wound samples. The agents
from the pus were isolated, identified analyzed and
typed. Antibiogram of the isolated organisms were

obtained by disc diffusion method.
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Growth

Variables Yes No
103 92

Age Groups 15-25 9 11
26-35 13 28

35-45 52 16

46-55 8 25

56-65 19 7

66-75 2 5

Socioeconomic  Poor 52 33
Status Middle 28 30
Upper 23 29

Gender Male 69 45
Female 34 47

p-value

0.000*

0.111

0.001*

Variables Growth p-value
Yes No
103 92
Personal  Satisfactory 39 41 0.342
Hygiene  Unsatisfactory 64 51
Typeof  Orthopedics 57 31 0.002*
Surgery Urology 13 18
Gynecology 24 20
General Surgery 9 23
Wound Regular 88 53 0.000%
Hygiene  Irregular 15 39
Diabetes  Yes 38 39 0.433
No 65 53

Table 1: Relation of different socio-economic and health variables with incidence of infection.
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Figure 2: PCR. Lane M: Molecular weight marker of
1kb. (Thermo scientific-Gene Ruler, 0.1 pg / pL, 50 ug),
Lane 1: Amplification product of 533bp for mecA gene

in positive control strain, Lane 2: No amplification in
negative (Master Mix-Template) control strain, Lane 3:
Showing empty well, Lane 4: Showing amplification
product of 533bp of mecA gene
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Figure 3: Clustal multiple alignment of mecA gene
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The positive growth was shown by S. aureus, P.
aeruginosa, Klebsiella, Proteus and E.coli. Of these 208
isolated organisms S. aureus were most frequent
pathogen with 103 the next 33 isolates were of P.
aeruginosa followed by 27 isolates of Klebsiella, 25
isolates of Proteus and 20 isolates of E.coli. Out of 208
positive cultures S. aureus was 49.51%, P. aeruginosa
15.86%, Klebsiella 12.98%, Proteus 12.01% and E.coli
9.61%.

Out of 103 isolates of S. aureus drug resistance pattern
was observed and were found resistant to Augmentin 67
to Sparfloxacin 61 to Amikacin 59 to Cefuroxime 59 to
Cefotaxime 58 to Ceftazidime 55 to Fusidic acid 50 to
Ciprofloxacin 41 to Methicillin 39 to Gentamicin 29 to
Meropenem 14 to Imipenem 06.It was observed that 103
isolates of S. aureuswere resistant to Augmentin 65.04%
to Sparfloxacin 59.22% to Amikacin 57.28% to
Cefuroxime 57.28% to cefotaxime 56.31% to
Ceftazidime 53.39% to Fusidic acid 48.54% to
Ciprofloxacin 39.80% to Methicillin 37.86% to
Gentamicin 28.15% to Meropenem 13.59% to Imipenem
5.82%. Methicillin was selected for this study because
other lab data on other antibiotics for these organisms
was not available.

Statistical analysis

Age of patients was significantly associated with growth
of S. aureus. i.e. (p-value=0.000) among 103 patients in
which S. aureus growth was detected 52 were in the
group of 35-45 years respectively. Gender of patients,
type of surgery and wound hygiene was significantly
associated with growth of S. aureus.

Discussion

This study was done to determine the division and
passage rate of bacterial flora that might be a prospective
risk of health within the facilities of hospital chiefly in
the surgery units. Consequently, the facts present within
this study will provide information of instant
community health significance to practitioners in the
choice of antimicrobial agents for the management of
patients suffering from prophylaxis and surgical site
infections. Bacteria isolated from the wound swabs of
surgical site infections in this study were comparable to
previous information by [4] and [8]. The bacterial
isolates related to surgical infections were S. aureus, P.
aeruginosa, Klebsiella species, Proteus species and
Escherichia coli. This result was consistent with findings

of [1,9,10]. Present study exposed that there were an
increase percentage of males than females suffered from
wound infection by S. aureus. This outcome was in
accordance to the findings of [11]. The rate of surgical
infection was high in age group of 36-45 years with
50.48%. This is attributable to the information that the
age range 36-45 years is thought to be energetic age
group and these findings was near consistent with
findings of [12]. Incidence of surgical wound infection
with same age group was also reported [13]. It was
observed that the rate of infection was very high in
patients of poor economic status with 59.22% which
indicated that they have reduced competent immune
response to infections. During present study it was
observed that presence of diabetes was 36.89% within
the patients of surgical wounds and they are at high risk
of delayed wound healing. All patients of diabetes had
surgical wound infection in our study and no diabetic
patient was observed who did not has wound infection
these outcomes were consistent with findings of [1s4].
In present study 37.86% methicillin resistant S. aureus
was observed which was in agreement to findings of [15]
and [16]. In recent years a considerable raise in figure of
wound infections because of methicillin resistant S.
aureus has been determined in several reports [17,18].
Regarding antibiotic resistance it was observed that
sparfloxacin showed resistance with 59.22% to
Amikacin 57.28% to Cefuroxime 57.28% to cefotaxime
56.31% to Ceftazidime 53.39% to fusidic acid 48.54% to
Ciprofloxacin 39.80% to Methicillin 37.86% to
Gentamicin 28.15% to Meropenem 13.59% to Imipenem
5.82% .These findings was in agreement with findings of
[19-21].

In the present study mecA was detected by PCR
technique in which its amplification was done for the
confirmation of isolates of S. aureus who are methicillin
resistant and it was attained by disc diffusion method.
The recovery rate of mecA gene was less due to storage
of methicillin resistant isolate of S aureus at low
temperature which leads to the loss of mecA gene as
found by [22]. This outcome was useful and employed
for the managing bacterial strains of methicillin resistant
S. aureus. Determination of mecA gene through PCR is
a fast and consistent one step procedure for MRSA
cultures identification and can be directly employed to
clinical isolates. In present work mecA gene was
determined by PCR with the help of 530 base pair primer
and it is comparable to other findings [23-25].
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Surgical site infections are a major cause of morbidity

of post-operative surgical patient and in spite of using

broad spectrum antibiotics including potent anti-

staphylococcal drugs for perioperative prophylaxis, S.

aureus remained most common cause of SSI. MRSA

comprises a significant percentage among these isolates.

Infection with MRSA is becoming endemic in hospitals

worldwide. It enters healthcare facilities through

infected or colonized patients and health care workers.

Several studies all over the world have established that

the early detection of methicillin resistance is very

essential in the prognosis of infections which are caused

by S aureus as many of these infections are life

threatening.
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