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Abstract

Background: Skin infections are one of the important infections in community with low response
to antimicrobial agents due to resistant bacteria. Aims of the study: This study was devoted to
throw light on role of nanosilver on the bacterial isolates and effect of such particles on bacterial
antimicrobial resistance. Patients and methods: One hundred patients with different skin
infections were included in this study, Skin swabs were taken from each patient and
bacteriological investigations were done for each swab as soon as possible. Antimicrobial
sensitivity diffusion test was done for the isolates pre and post treatment with nanosilver
solution. Results: Seventy six (76) single and 10 mixed bacterial infections were isolated in this
study. Stapylocoocus took the first rank of isolation (42, 55.26%) followed by pseudomonas
aeruginosa (9, 11.8%) isolates while two (2, 2.6%) isolates of Burchkolderia cepacia were
isolated. Other bacterial types were isolated within lower ratios. Majority of isolates were
sensitive to ceftriaxone and resistant to other antibiotics. All bacterial isolates were sensitive to
nanosilver (100%) except pseudomonas aeruginosa and Burchkolderia cepacia, they were
showing (28.6 %) and (50%) for each respectively. Nanosilver particles showed positive results
on gene expression in bacteria resistant to antibiotics leading to shift resistant bacteria to
sensitive to antibiotics. Conclusion: In conclusion, different bacterial types are imposed in skin
infections particularly Staphylococci. In spite of majority of bacterial isolates are resistant to
antibiotics, ceftriaxion is still effective. Majority of bacterial isolates showed sensitivity to

nanosilver particles.

Keywords: Noano silver, bacterial infections. Antibiotic resistance

1. Introduction

Skin infections are one of the important infections in
the community with low response to antimicrobial
agents due to resistant bacteria. Scientists in this
field started to find an alternative method to combat
antibacterial resistance, nanotechnology is one of
the tools started to be investigated for this category.
Nano silver particles are one of the tested materials
to find solution for antibiotic resistance [1, 2]. Nano
silver particles are mostly used in the medical field to
treat infections because of it is nonpoisonous and
effective at lowest particle size and it showed higher
antibacterial, antiviral and anti-inflammatory effect
than others [3]. Many bacterial types are imposed in
skin infections among of them are staphylococcus
aureus and Streptococcus pyogenes in addition to
other types of bacteria isolated from wounds and
burns like pseudomonas aruginosa and Klebsiella
pneumonia [4, 5]. Enteric bacteria can be isolated
from skin infections in children and aged individuals
[6]. Antimicrobial bacterial resistance are one of the
most important conflicts facing medical staff for
treating infections causing difficulty in treatment and
exposing patients life to danger [7]. This study was
devoted to:

1-Identify the bacterial isolates causing skin infections.
2-Study antimicrobial sensitivity of bacterial isolates
and the effect of nanosilver particles on bacterial
isolates and its effect on antibiotics.

2. Patients and Methods

One hundred patients from both genders with
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different skin infections were included in this study,
their age range was 1-65 years. They were attending
Dermatology at Heet General Hospital, Private
Clinics in Heet & Ramadi city, Anbar Governorate.
All  patients were examined by consultant
dermatologist and kin swabs were taken from each
patient, a written consent was taken from adult
patients and parents of children .Bacteriological
investigations were done for each swab as soon as
possible following [8] bacterial diagnosis was
confirmed by using Viteck 2 system Biomerieux
(France). Antimicrobial sensitivity using MIC diffusion
test was done for the isolates following Kerby —Bauer
technique [7] pre and post treatment with nanosilver
solution. The following antibiotics were used in this
test,ceftriaxone Azthromycin, Tetracycline,
Erythromycin, Doxycyclin, Gentamycin, Lincomycin
and Clindamycin. Naon silver solution was prepared
following the method of [?]. The effect of nanosilver
effect on resistance gene expression was done on
tested bacteria Stapylococcus epidermidis following
[10, 11]. Results were reported and data were
analyzed following SPSS Version 2.

3. Results and Discussion

Seventy six (76) single and 10 mixed bacterial
infections were isolated in this study. Stapylocoocus
took the first rank of isolation (42, 55.26%) followed
by pseudomonas aeruginosa (9, 11.8%) isolates
while two (2, 2.6%) isolates of Burchkolderia cepacia
were isolated. Other bacterial types were isolated
within lower ratios (Fig-1A&B).

This result can be explained due to ability of
Staphylococci to invade skin and cause infections
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due to potency of their pathogenisty factors like
toxins and enzymes

[12-14]. These findings were in accordance with that
of [15, 16]. Isolation of pseudomonas aeruginosa and
other enteric bacteria from skin swabs was attributed
to the fecal contamination of skin particularly in
children and aged individuals [17, 18].
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Fig-1-A: Result of bacterial growth of the tested skin
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Fig.-1-B: Types of bacteria isolates, number and ratios.

Silver nanoparticles were prepared successfully and
confirmed by their positive results of identification
through gross color change from white to brown and
Ultraviolet visible spectroscopy analysis and
measurement (Fig-2).the findings were confirmed
also by [19, 20].
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Fig-2: Detection of silver nanoparticles using Ultraviolet
visible spectroscopy analysis and measurement.

Majority of isolates were sensitive to Ceftriaxone and
resistant to other antibiotics and all bacterial isolates
were sensitive to nanosilver (100%) except
pseudomonas aeruginosa and  Burchkolderia
cepacia, they were showing (28.6 %) and (50%) for
each respectively (Fig-3-A&B). These findings were
in agreement with results of [21], the antimicrobial
effect of silver nanoparticles can be explained by the
very small size of such particles which enable them
to aggregate around bacterial cell wall and
membrane leading to interference and reduction of
transport and metabolism of metabolites necessary
for bacterial cell activity and life [22].
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Fig-3-B: Antimicrobial effect of Silver nanoparticles.

We can conclude from this study that silver
nanoparticles can be used in future as synergic
material for antibacterial agents.
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