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ARTICLE

Microbial Species Isolated From Infected Wounds
and Burns

Maha S. Ali, Neeran O. Jasim*

College of Science, University of Al-Qadisiyah, Iraq

Abstract

The goal of the current investigation was to separate and characterize the microbes linked to burn injuries. From burn
patients admitted to the burn unit of Al-Diwaniyah Teaching Hospital in Diwaniyah City, Iraq, a total of 120 burn
wound swabs were collected. The swabs were cultivated on various medium, and the phenotypic and cultural traits were
used to diagnosis the colonies. Gram staining and cultural characteristics allowed VITEK® 2 Compact Automated
Systems to diagnosis the bacteria. And in the case of fungi, both macro and micro traits were important. Pseudomonas
aeruginosa was the most prevalent pathogen among the five different bacterial isolates, accounting for 25.2% of the total.
Other common pathogens included Staphylococcus aureus (23.3%), Escherichia coli (15.3%), Klebsiella pneumonia (9.8%),
and Enterococcus faecalis (6.8%). And two isolated fungus species, Aspergillus niger [2.4%) and Candida glabrata [17.2%].
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1. Introduction

T he skin acts as a barrier of defense to prevent
pathogen invasion. Consequently, a wound

arises from the disruption of the normal anatomical
structure caused by surgical procedures or by
chemical, physical, mechanical, and thermal events,
together with a change in the functions of the skin
[1]. Skin is more susceptible to pathogen coloniza-
tion because it is exposed to wounds, scrapes, and
interaction with the outside world [2e4].
There are two types of wounds: acute and chronic.

Acute wounds are produced by external sources and
heal via the normal phases of wound repair, such as
cuts, burns, abrasions, and surgical wounds. A
wound that is infected impairs both the wound's
healing rate and quality of life [5]. In surgical pa-
tients, wound infections account for one-third of
nosocomial infections and produce 70e80% of mor-
tality [6,7]. Regardless of the type of wound, wound
infections are linked to patient morbidity and

mortality, particularly in developing countries [8]. It
takes a while, sufficient equipment, and trained
personnel to diagnose an illness [9,10]. And it typi-
cally depends on microbiological analysis, infection
biomarker identification, and wound examination
[11]. Conversely, chronic woundsdsuch as leg or
artery ulcersdheal more slowly and are brought on
by internal variables that may be linked to autoim-
mune disorders or diseases like diabetes [10]. Many
pathogens, including bacteria, viruses, and fungal
parasites, can cause skin infections because the
deeper tissues of the skin provide an ideal environ-
ment for their colonization and growth.
Pseudomonas aeruginosa, Staphylococcus aureus,

Klebsiella pneumonia, Enterococcus faecalis, and Aci-
netobacter baumannii are the most frequent bacterial
species that cause wound infections. Specifically,
during the first week of infection, Gram-positive
bacteriadparticularly S. aureusdseem to be the
most common invaders [12,13]. Clinicians may find
that the published data provides guidance on how
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to improve wound infection surveillance, preven-
tion, and control.

2. Material and methods

2.1. Collection of specimens

From October 2023 to December 2023, 120 wound
swab specimens were taken from burn patients who
had been admitted to the Al-Diwaniyah Teaching
Hospital. This study investigated both the first and
second degrees of burn.

2.2. Specimens preparation

The sample was taken from the various burn
areas, particularly the hands, legs, and chest.

2.3. Microbiological analysis of specimens from
burn wounds

Plate culture method: all specimens were inocu-
lated using the spread plate method on 5% Blood
agar, MacConkey, and Mannitol salt agar in an
aseptic environment within a laminar airflow cabi-
net. The culture plates were then aerobically incu-
bated for the entire night at 37 C. employing a
colony counter to isolate microbes based on their

total viable count. All bacterial species were isolated
and identified using blood agar, whereas gram-
negative bacteria (such as E. Coli and Klebsiella
spp.) were grown on MacConkey agar. For Pseu-
domonas and Staphylococcus species, use mannitol
salt agar. Next, morphology, color, and shape are
examined under a microscope and gram staining is
used to determine whether an organism is gram
positive or negative. Addition, used Sabouraud's
Dextrose Agar for fungi (yeast and molds).

2.4. Identification of strains

Identify the bacteria from isolated samples by
using Vitek advice and for yeast using Api test while
molds Identified depending of the macro and micro
features.

3. Results and discussion

Microorganism prevalence in burn wound sam-
ples, out of 120 samples, 108 were found to be
hugely populated with bacteria and fungi Table 1.
Table 2 Appear predominant bacterial infection

than the fungal. Its show 76 specimens for bacterial
infection with 70.4% and 32 for fungal infection with
29.6%. This result may be due to the fact that the
research sample was limited, as the epidemiological
study requires a study for a full year and in different
seasons.
The predominant pathogen was P. aeruginosa. with

41 (25.2%) isolates followed by S. aureus (38, 23.3%),
Candida glabrata (28, 17.2%), Escherichia coli (25,
15.3%), Klebsiella pneumonia (16, 9.8%), E. faecalis (11,
6.8%)and Aspergillus niger (4, 2.4%) (see Fig. 1). Table
3, Fig. 2.
Figures 3 and 4 appear the genera of bacteria and

fungi that isolated from specimens and their char-
acteristic in different media and under light micro-
scope this accordant with [14e16].

Table 1. Sample distribution.

No. of specimens %

108 90
12 10
120 100

Table 2. Types of infection.

Type of infection No. of specimens %

Bacteria 76 70.4
Fungi 32 29.6
total 108 100

Fig. 1. Api test for yeast.
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Many studies accordance with this study, [17].
which found Of all the samples, it was discovered
that 28 had 107 CFU/mL of live bacteria in them.
Pseudomonas spp. was the most common pathogen,
followed by Klebsiella spp. And S. aureus. Entero-
bacter species were found in three of the samples.
While [18]. were shown to be growing with E. coli.
Also [19]. reported in his study that P. aeruginosa
accounted for 41 specimens (24.91%) of the 158
bacterial isolates. This was followed by 38 speci-
mens (24.05%) of S. aureus, 27 (17.09%) of Acineto-
bacter, 24 (15.19%) of Klebsiella, 13 (8.23%) of E. coli,
7 (4.43%) of Proteus, 6 (3.8%) of other coliforms, 1
(0.63%) and 1 (0.63%) of Enterobacter. Additionally
[20], has generally shown that more types of fungal
species were found in wound swabs than in burn
samples. The most common fungal species found
was Cryptococcus laurentii, accounting for 40% of
the samples, followed by Stephanoascus ciferri (23%),
and A. niger (11%). Other fungal species were found
in smaller percentages.
Fungal agent infections resulting from burns are

not uncommon in any society or setting since there
are numerous risk factors for infection. Because of
this, the current investigation looked for a variety
of fungal burn etiologies following patient
admission.

The findings are consistent with recent research
[21e23] and further support the need for strict
treatment in hospital burn units. The detailed pro-
file of the bacteria that predominate in burn wounds
can be obtained through routine monitoring of burn
infections using the primary experiments outlined
above. This information is relevant for the man-
agement of public health as a whole.

Fig. 3. Genera of bacteria isolated from clinical specimens.

Table 3. No. of isolates and percentage.

genus No. of isolates %

Pseudomonas aeruginosa 41 25.2
Staphylococcus aureus 38 23.3
Candida glabrata 28 17.2
E.coli 25 15.3
Klebsiella pneumonia 16 9.8
Enterococcus faecalis 11 6.8
Aspergillus niger 4 2.4
Total 136 100%
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Fig. 2. No. of isolates and percentage.
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4. Conclusion

Our research showed a significant increase in the
number of microorganisms in the burn wound sam-
ples that we examined. These findings are consistent
with recent studies and further support the need for
strict treatment in hospital burn units. Regular burn
infection monitoring using the main experiments
outlined here would be useful in providing a
comprehensive profile of the bacteria that predomi-
nate in burnwounds andwould therefore be relevant
to the management of public health as a whole.
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