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Introduction

Staphylococcus aureus causes many diseases like
infection,
pneumonia,

skin, wound and burn
pericarditis, tonsillitis,
infection and food poisoning [1,2].

Have many virulence factors like cell wall, capsule ,
Adhesions antigens, Exotoxin like Staphylococcus
scalded skin toxin, Toxic shock syndrome toxin,
(Deoxyribonucleas,
Lipase

Enterotoxins
Hyaluronidase,
Lactamase) [3,4].

and enzymes
Fibrinolycin,

Wound infection are mainly treated with antibiotics
and antimicrobials. Excessive or inappropriate use of
these antibiotics can lead to the emergence of a-
resistant bacteria which do not respond to antibiotic
treatment, as seen in recent decades[5]. Nanoparticles
(NPs) have been established as a promising approach
to solve this problem. NPs are materials that have at
nm)
demonstrated broad-spectrum antibacterial properties
against both Gram-positive and Gram-negative

least one dimension (1-100

bacteria [6].

ABSTRACT

The present study aimed to isolate and diagnose S. aureus from

patients with wound infection after collecting (100) clinical samples of
patients attending Salah Al-din General Hospital from the beginning of
April to the end of September 2019 from different wound areas, and to
study the effect of silver nanoparticles and cobalt on them. The results of
the study showed that the two nanoparticles used have the ability to
inhibit growth of S. aureus at different concentrations, The molecular
study included the observation of the most important molecular changes
at the level of DNA after treatment with nanomaterials, where many
variations were observed on the bacteria studied, including these changes
the emergence and disappearance of packages of DNA and different
numbers when treated with nanomaterials, The results of the study
showed that the laboratory rats when infected with S.aureus, appeared
after about a week and the symptoms which include; clear skin scaling
and hair loss at the site of infection. It is also clear that the recovery time
was rapid in group of infected rats which treated with nanomaterials.

Materials and methods

Samples : 100 wound samples were collected from
patients arrived to Salah Al-din hospital in period
from March to November 2019. All sample cultured
in Mannitol salt agar at 37° C for 24h. after colony
appearing gram stain and group of biochemical tests
were applied [7,8,9].

Effect of nanoparticles on Staphylococcus aureus.
Two type of nanoparticles were used which were:

1- Silver Ferrite(AgFe,04) Nanoparticles (SFNPs)

2- Cobalt Ferrite (CoFe,0O4) Nanoparticles (CFNPs)
The study of Nanoparticles effects include:
Determination of Minimum inhibitory
concentration (MIC) and Minimum Bactericidal
Concentration (MBC): Staphylococcus aureus isolate
inoculated into brain heart infusion broth (final
concentration 1.5X10 CFU/ml) and nanoparticles
were added in concentration (200, 225, 250, 275 and
300 pg /ml), then incubated at 37° C for 24h. the
lowest concentration tube in which growth not seen
consider as MIC. And lowest concentration tube
which is septic conceder as MBC [10].

folliculitis,
urinary tract

and fp-

and have
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b- RAPD PCR: which applied by:
a- DNA extraction according to [11].
b- Primers used in RAPD PCR : as in table (1)

Table 1: Primers used in RAPD PCR.

No. | Primer code | Nucleotide sequence 5 to 3
1 OP M-01 GTTGGTGGCT

2 OP H-14 ACCAGGTTGG

3 OP G-05 CTGAGACGGA

4 OP W-17 GTCCTGGGTT

5 OP Y-07 AGAGCCGTCA

6 CP R-10 CCATTCCCCS

7 CP U-12 TCACCAGCCA

8 OP V-20 CAGCATGGTC

o DNA bands detected by electrophoresis in 1% Agarose
with red safe and according to [12,13].

Results and discussion

Results of Staphylococcus aureus: out of 100 wound
samples, Staphylococcus aureus isolate in rate of
63% (63:100). Figure (1) shows Staphylococcus
aureus colony on Mannitol salt agar.

Fig. 1: Staphylococcus aureus colony on Mannitol salt
agar, show yellow colonies and media

- Result of MIC and MBC: the MIC and MBC of
both of AgFe204 and CoFe204 were 225 and 250
ug /ml respectively. As in table (2).

Table 2: Results MIC and MBC on Staphylococcus aureus.

Type of Concentration of nanoparticles (ug /ml)
nanoparticles 200 225 250 275 300
CoFe204 | Turbidity | Clear | Clear +septic | Clear +septic | Clear +septic
AgFe204 | Turbidity | Clear | Clear +septic | Clear +septic | Clear +septic

Results of RAPD PCR test: from figure (2,3,4) it is
obrions that both types of nanoparticles used in
current study have effects on genetic material of
Staphylococcus aureus which appeared as appearance
or disappearance of DNA bands, increase or decrease
in clarity of same bands [14,15,16].
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Fig. 2: Agarose gel electrophoresis of RAPD- PCR prod-
ucts. M: 100 bp DNA ladder, lines (1-8) positive result
before treatment with Nanoparticles
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Fig. 3: Agarose gel electrophoresis of RAPD- PCR prod-
ucts. M: 100 bp DNA ladder, lines (1-8) positive result
after treatment with AgFe204 Nanoparticles

PREPERATION
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Fig. 4: Agarose gel electrophoresis of RAPD- PCR prod-
ucts. M: 100 bp DNA ladder, lines (1-8) positive result
after treatment with CoFe204 Nanoparticles.
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Conclusions

1- The results showed that Staphylococcus aureus is
the most common type of bacterium that causes skin
infections in the studied cases.

2- It was noted that the nanoparticles (Ag) and (Co)
used have good inhibitory activity against bacteria
cause skin infection.
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