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Abstract :

Wound infection is a major global problem in surgery resulting in numerous complications
and increased morbidity and mortality. It may occur as a primary wound infection acquired
in hospital (nosocomial infection) and varies from hospital to hospital or as a secondary
wound infection due to some other complication. One of the reasons for the prevalence of
wound infection is the lack of standardized criteria for diagnosis. The present study aimed
to isolation and identification of bacteria and evaluating pro inflammatory cytokines as
Interleukin 1. VY. samples (swabs and blood samples) were collected from patients
visiting and inpatients in Baghdad hospitals (Baghdad Teaching Hospital and Ghazi Al-
Hariri Hospital) from the October, 19, 2023 until the end of May, 2024. The samples
included swabs collected from wounds (from the consulting department, emergency wards,
men's and women's surgical wards, internal medicine wards and intensive care) with a
sample from both sexes and of different ages. Sterile cotton swabs were used to take
wound samples. The results of the study showed variation in the resistance of bacterial
isolates to antibiotics. The negative bacterial isolates showed the highest resistance to the
antibiotic Chloramphenicol, and the positive bacterial isolates showed the highest
resistance to the antibiotics penicillin, trimethoprim, methicillin, doxycycline, and
clindamycin, at a rate of 100%. A blood sample was also taken from healthy people with
a total of 30 samples The concentration of IL-6 was estimated using the analysis kit
produced by Sunlong, China, according to the steps attached to it .The results of the current
study showed significant differences (P<0.05) between patient groups (7.84+11.4) and
healthy groups (0.59+0.35)in the IL-6 rateood prognosis of wound infection.
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INTRODUCTION

The skin is the body's biggest organ, encompassing its whole external surface. The skin
comprises three layers: the epidermis, dermis, and subcutaneous layer, each with distinct
anatomical features and functions. The skin structure comprises a complex network that
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serves as the body's principal barrier against viruses, UV radiation, chemicals, and
mechanical harm. This organ regulates temperature and the volume of water expelled into
the environment [1]. Human skin constitutes a protective barrier against the external
environment and serves as our primary protection against poisonous, UV, and pathogenic
threats. Our skin delineates our exterior appearance, safeguards our inside structures and
organs, functions as a sensory interface, and inhibits dehydration. Colonizing
microorganisms are essential to the skin's barrier function, offering protection against
infections, modulating immunological responses, and fortifying the epithelium [2]. The
skin's microbiota serves as a barrier against the invasion, colonization, and infection by
foreign and harmful microorganisms. Skin microorganisms inhabit polymicrobial
communities, vie for resources, and have developed strategies to directly oppose their
rivals. Various species of CoNS, including Staphylococcus hominis, synthesize antibiotics
characterized by distinctive chemistry and significant inhibitory efficacy against the
predominant skin pathogen Staphylococcus aureus [3]. Risk factors that contribute to the
aggravation of hospital infections, especially in developing countries, include frequent use
of antimicrobial prescriptions, physiological condition of tissues in wounds, immune status
of the host, malnutrition, low socioeconomic status, in addition to the level of microbial
contamination, age of patients, duration of surgical operations, and the presence of chronic
diseases [4]. The majority of bacteria causing wound infections are S. aureus, and among
the Gram-negative bacilli are Escherichia coli, Klebsiella, Pseudomonas aeruginosa, and
Proteus mirbila. There is an increase in the incidence of post-operative wound infections
caused by bacteria resistant to antimicrobials such as methicillin-resistant Staphylococcus
aureus (MRSA) and vancomycin-resistant Staphylococcus aureus (VRSA) [5]. The local
immune response in a surgical wound is mainly associated with the activation of innate
immune mechanisms, where neutrophils and monocytes flock to the wound and produce
cytokines and chemokines. Local production of inflammatory factors increases during
surgery and wound infections, which may enhance the systemic immune response, known
as the systemic inflammatory immune response (SIRS) [6] [7]. IL-6 plays an important role
in the wound healing process, which in turn plays a role in protecting tissues from infection
and promoting healing. IL-6 also stimulates cell proliferation (such as keratinocytes and
fibroblasts) that contribute to the construction of new tissue and wound closure . The
postoperative inflammatory reaction is characterized by the production of large amounts of
pro-inflammatory cytokines - Interleukins (IL-1pB, IL-6, and tumor necrosis factor TNF-
a)[8]. Cytokines are small secreted proteins (<40 kDa), which are produced by almost
every cell to regulate and influence the immune response [9]. They are proteins,
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glycoproteins, or peptides that are soluble in water, and are produced by many cells,
including T & Blymphocytes, macrophages, dendritic cells, epithelial cells, monocytes,
and natural Killer cells. They are the language of communication between the innate and
acquired immune systems [9, 10].

MATERIALS AND METHODS
Sample Distribution

In this study, 120 swabs and blood samples were collected from patients admitted to
Baghdad Teaching Hospital, Ghazi Al-Hariri Hospital, and from outpatient clinics with
wound infections, for both sexes, and of different ages (15-75 years).

Preparation of culture media

The culture media were produced following the manufacturer's instructions, sterilized in an
autoclave, placed onto dishes, and incubated at 37°C for 24 hours to confirm the absence
of contamination. The items were subsequently stored in the refrigerator at 4°C until
utilized. The media were categorized based on their preparation methods into:

Prepared media: A- Liquid media: made following the manufacturer's specifications on the
packaging, wherein the medium is dissolved in distilled water and subsequently sterilized
in an autoclave at 121°C for 15 minutes under a pressure of 15 pounds. A multitude of
these media comprises:

1-Nutrient broth

2-Pepton water

3-MR-VP broth

4-Brain- heart infusion broth

B- Solid media: which were prepared according to the manufacturer's instructions on the
box, where the medium is dissolved in distilled water and then sterilized in an autoclave at
121°C for 15 minutes and at a pressure of 15 pounds. Ang, and left to cool at 45 °C, and
poured into dishes and left to solidify, then incubated for 24 hours at 37 °C to ensure that
no contamination occurs during preparation and kept at 4 °C until used, from these solid
media: Nutrient agar ,EMB agar ,MacConkey agar ,Mannitol salt agar ,Muller Hinton agar
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C Solid slant media: Prepared according to the manufacturer's instructions and placed in
test tubes, then placed in the oven for 15 minutes at 121 °C and under a pressure of 15
pounds Ang, then left slanted until solidified from these media Simmon citrate agar and
Kligler iron agar.

Bacterial isolates

From October 19, 2023, to May 22, 2024, 120 samples (swabs and blood samples) were
collected from patients attending and hospitalized in Baghdad hospitals (Baghdad
Teaching Hospital and Ghazi Al-Hariri Hospital). The samples comprised swabs obtained
from wounds across various departments, including the consultation department,
emergency wards, male and female surgery wards, internal medicine wards, and critical
care, encompassing both sexes and diverse age groups. Sterile cotton swabs were utilized
to collect wound specimens. A total of 30 blood samples were collected from healthy
individuals.

Identification of bacterial isolates

The bacterial isolates under investigation were examined under a microscope by
transferring a portion of the colony to a sterile glass slide and staining it with Gram stain.
This allowed researchers to evaluate the bacteria's response to the stain, as well as the
shape and aggregation of the cells.

Cultural Properties

The first diagnosis of bacterial colonies on citramide blood agar, blood agar, and
MacConkey agar was used to study the cultural properties. The morphological features of
the colonies, including their size, height, color, shape, and texture, as well as their ability to
break down blood by producing hemolysin on the blood agar medium, were observed, and
biochemical tests were conducted to identify bacterial isolates.

Antibiotic Susceptibility of Bacterial isolates

The Kirby-Bauer method [A]. On Muller-Hinton agar was used to assess susceptibility to
Ten antibiotics, as follows: Chloramphenicol 10mg, Ciprofloxacin 10mg, Ampicillin
25mg, Trimethoprim 10mg, Doxycycline 10mg, Rifampicin 5mg, Clindamycin 2mg,
Azithromycin 15mg, Penicillin 10mg, Vancomycin 30mg were used for Gram-positive
bacterial isolates, Ten antibiotics, as follows: Chloramphenicol 10mg, Ciprofloxacin 10
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mg, Ampicillin 25 mg, Trimethoprim 10mg, Piperacillin 100mg, Amikacin 10 mg,
Gentamycin 10 mg, Meropenem 10 mg, Imipenem 10 mg, Cefotaxime 30 mg for Gram-
negative isolates. The results were recorded, and the resistance and susceptible isolates
were determined by measuring the diameter of the inhibition zone according to [11].

Estimation of the concentration of interleukin IL-6

The Chinese-made Sunlong Company analysis kit and the accompanying instructions were
used to quantify the concentration of 1L-6 using ELASA Kits.

Statistical analysis

All results of the current study were subjected to statistical analysis. SPSS version [12] was
used for this purpose. The Chi-square test and the one-way and multiple analysis of
variance test were applied according to the least significant difference (LSD). The
confidence interval was adopted equal to 95% and the probability level value was less than
0.05.

RESULTS AND DISCUSSION
Distribution of samples by age group

The samples taken from patients with wound infections were distributed according to age
groups, where the age group (15-25) years was (16.7%), while the age group (26-35) years
was (11.6%), while the age group (36-45) years was (15.8%) and the age group (46-55)
was (25.9%), while the percentage was (17.5%) for the age group (56-65) and the age
group (66-75) was (12.5%) as shown in Table (1).

Table (1): Distribution of isolated samples according to age groups

Number and percentage Age groups
(%) 1.Y)Y Yo_yo

(%Y. )\ € yo_v

(%) .A) 4 go_¥1
(%Ye. )™ oco_¢"
(%Y.2)Y) No_0n
(%)Y.0)) e Vo1

(%Y )IY total
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The distribution of samples according to age groups showed different percentages, as the
age group (46-55 years) had the highest percentage among patients with wound infections,
25.9%. This is attributed to the physical, sensory, and cognitive changes associated with
aging and association with environments that are not prepared according to the needs of the
elderly, and the lowest percentage was for the age group ( 26-35 years) by 11.6%. The
results of our study agreed with the findings of the researcher [13], as the rates of wound
infection were highest in the age group of 40-55 years, at a rate of 30%, and the lowest in
the age group of 15-25 years, at a rate of 20%. Our study dis-agree with the study of [14].
The highest percentage was 43.7% for the group (26-40 years) and the lowest percentage

was for the age group (55-80 years) at 12.5%.
Distribution of samples by gender

The collected samples were distributed by gender, where the results showed that 65
(54.2%) of the collected samples were males, while 55 samples were females 45.8%). The
reason for the higher levels of males may be due to behaviors associated with risk-taking
and occupational risks, such as working in high places or using alcohol and drugs at a
higher rate compared to females. As shown in Figure 1.

= Male mFemale

Figure (V): Distribution of samples by gender

This is consistent with a study conducted in northern Irag/Erbil Governorate, where the
number of samples taken from males with wound infections (65.5%) was higher than that
of females (35.5%) [14]. The present study disagreement with a study conducted in
Baghdad, where the number of samples taken from females was 52.4%, 47.6% more than
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from males [15], and it also does not agree with the study (Al-Mousawi et al., 2022)[16],
where the percentage of samples taken from females was 72%. Much higher than males,
28%. Males are generally considered more susceptible to infection than females due to
differences in immune responses as well as variation in genes linked to the sex
chromosome [17].

Diagnosis of samples

The samples taken from the patients were cultured on different culture media. In order to
diagnose the bacterial isolates, a set of tests were performed, where similarities between
the culture characteristics, microscopic examination and biochemical tests helped in
identifying the bacterial isolates that matched those described previously. The diagnosis
was confirmed using the VITEK 2 device. The results showed that 96 samples showed
positive growth on the media used, at a rate of 80% of the total samples taken, while the
samples that did not show growth on MacConkey medium and blood agar were 24 samples
at a rate of 20% of the total smears.

m Culture positive  ® Culture Negative

Figure 2.Culture results of swabs taken from wound infections

Our results are consistent with a study conducted in Karbala, where the percentage of
positive isolates was 75.8% and the percentage of negative isolates was 24.2% [18]. It is
also consistent with a study conducted in Egypt, where the percentage of positive culture
isolates was (83%) from wound infections [19]. The results of the current study were close
to the results of (Abdulgader and Saadi 2019)[14], where the percentage of positive
samples was 64.5% of the total samples taken from wound infections, and also consistent
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with (Ahmad et al., 2021)[13], where the percentage of positive samples was 54.5% of the
total samples.

The reason may be due to a difference between researchers and the taking of antibiotics
by the patient, which leads to negative culture results. The difference may be attributed to
the causes of bacterial infection and the source of infection in the wounds from which the
samples were obtained. Another reason that may explain this difference is the adopted
protocol for infection control and antibiotic prophylaxis which may play a crucial role in
bacterial growth. Also, the growth conditions of some types of bacteria may be responsible
for their inability to grow [20]

Bacterial identification

A total of 96 bacterial isolates were obtained from wound infections. After collecting the
samples, all samples were cultured on blood agar, MacConkey agar, mannitol salt agar and
other used culture media and incubated aerobically at 37°C for 24 hours. Different types of
Gram-positive and Gram-negative bacterial isolates were obtained, the highest percentage
of Gram-negative bacteria was P. aeruginosa (33.3%), followed by K. pneumonia (26%),
E. coli (15.6%) and P. Mirabilis (9.3%), while Gram-positive bacteria were less isolated,
as S. aureus (8.6%) was isolated, followed by S. saprophyticus (5.2%) and S. epidermidis
(2%) as shown in the Table (2).

Table (2): Types of bacteria isolated from wound infections

Bacterial isolates No. Percentage
Staphylococcus aureus 8 %A1
Staphylococcus epidermidis 2 %Y
Staphylococcus saprophyticus 5 %¢°.Y
Escherichia coli 15 %Yo
Pseudomonas aeruginosa 32 %YY.Y
Klebsiella pneumonia 25 %Y1
Proteus mirabilis 9 %4.Y

total 96 %\

The results of the current study, shown in Figure (), showed the resistance of the
isolated bacteria to the antibiotics used in the study, The S. aureus were resistant to
Penicillin by 100%. The bacteria were also resistant to Methicillin and Trimethoprim by
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(75%) to each of them and by (62.5%) to Doxycycline. The S. aureus showed sensitivity to
Azithromycin by 87.5% and to Vancomycin. Vancomycin and Clindamycin 75% For each
of them and for Ampicillin and Chloramphenicol at 62.5% each. The Staphylococcus
epidermidis also showed high resistance to chloramphenicol methicillin, clindamycin,
doxycycline, and trimethoprim by 100%, moderate resistance by 50% to ciprofloxacin,
penicillin, and ampicillin, and showed high sensitivity of 100% to vancomycin and
azithromycin. While the bacteria S. Saprophyticus showed high resistance by 100% to
penicillin and azithromycin, by 80% to methicillin, doxycycline, and Trimethoprim, and by
60% to Clindamycin and Chloramphenicol. It also showed sensitivity by 60% to
ciprofloxacin, ampicillin, and vancomycin.

The study found that the bacteria Staphylococcus aureus, was 100% resistant to
penicillin, and this was confirmed by many studies, including the study of the researcher
[21] and the researcher [22] of the pathogenic isolates, and the study of the researcher
[23]. The rate of resistance to penicillin in all studies was 100%. The resistance of
Staphylococcus aureus bacteria to penicillin antibiotics results from several mechanisms,
including their ability to produce lactamase enzymes that degrade the B-lactam ring, in
addition to the mechanism of changing the penicillin binding proteins present within the
group of penicillins, thus leading to the inactivation of the antibiotic [24].

Microlide antibiotics work by inhibiting protein synthesis in the bacterial cell by
binding to the ribosomal subunit 50. This binding process prevents the activity of the
Peptidyl transferase enzyme, and interferes with the transfer of amino acids during the
translation and assembly of proteins. The semi-synthetic macrolide Azithromycin is also
used clinically to treat infections caused by other bacterial species Staphylococci
commensal in the body will be exposed to macrolides, and this may contribute to
resistance to Erythromycin and azithromycin from the group of macrolides that commonly
occurs in clinical isolates [25].
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Figure : Antibiotic resistance of gram-positive bacteria

The results of the current study, as shown in Figure (), showed that the bacteria
Pseudomonas aeruginosa was sensitive to the antibiotic meropenem at a rate of 84.4%,
imipenem and ampicillin at a rate of 75%, amikacin at a rate of 71.9%, and cephotaxime,
piperacillin, ciprofloxacin, and trimethoprim at a rate of (69%, 62.5%, 59%, 53.2%),
respectively.

Escherichia coli bacteria, were resistant to chloramphenicol at a rate of 73.3%, piperacillin
at a rate of 66.6%, and both amikacin and cephotaxime at a rate of 60%, while they showed
high sensitivity at a rate of 86.6% to imipenem, meropenem at a rate of 80%, ampicillin at
a rate of 73.4%, and a rate of 66.6% to each of ciprofloxacin and gentamycin. and 53.4%
for Trimethoprim.

The bacteria were Klebsiella pneumoniae. pneumonia was resistant to chloramphenicol
at a rate of 72%, and to amikacin and gentamycin at rates of 64% and 56%, respectively,
while it showed sensitivity to the antibiotics imipenem at a rate of 88%, meropenem at a
rate of 75%, and cephotaxime, ciprofloxacin, piperacillin, and ampicillin at rates of 68%,
64%, 60%, and 56%, respectively. P. mirabilis showed high resistance to gentamycin at a
rate of 88.8%, trimethoprim at a rate of 77.8%, and chloramphenicol at a rate of 66.6%,
while it showed sensitivity to cephotaxime, meropenem, and amikacin at a rate of 77.8%. It
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was also sensitive to the antibiotics ciprofloxacin and imipenem at a rate of 66.6% each,
and was sensitive to the antibiotics ampicillin and amikacin at a rate of 77.8%. 55.6%.

100 -
90
80
70
60
50
40
30
20
10

Figure mE coli w K. Pneumonia = P. aeruginosa m P. mirabilis

Antibiotic resistance of gram-Negative bacteria

The reason for the resistance of some isolates may be due to their possession of modified
enzymes, anti-aminoglycosides (AMES), and sometimes bacterial resistance is due to a
mutation in ribosomes or their possession of a permeability barrier [26] .

Immunological study results
Study of Interleukin-6values in patient and healthy groups

The results of the current study showed significant differences (P<0.05) between patient
groups (7.84+11.4) and healthy groups (0.59+0.35) in the IL-6 rate as shown in Figure (3).
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Figure 3. Levels of IL-6 (ng/ml) between patient and healthy groups

Wound healing depends on three stages: inflammation, proliferation, and remodeling,
and IL-6 plays a major role in all of these stages by promoting collagen deposition and
blood vessel generation. Since 64.58% of patients had a significant increase in IL-6 levels,
this may be due to severe tissue damage with a high rate of bacterial contamination, which
showed an increase in the numbers of white blood cells and neutrophils, causing an
increase in IL-6 levels. Seven microbial [27]. The study by [28]showed that after surgery,
macrophages produced more IL-6 in wound infection, a result that aligns with [29]. A
study showed that the level of IL-6 was elevated in infected patients compared with
control. This suggests that elevated interleukin-6 level is caused by inflammation,
infection, and autoimmune disorders [30]. Farhan et al., 2021 revealed that the level of IL-
6 in the serum of patients with chronic wound infection increased significantly in the first
days of hospitalization and decreased after standard treatment, but did not reach healthy
levels [31]. These cytokines govern the mechanisms of the immune system, as they are
involved in all facets of innate and adaptive immune responses, encompassing cell growth,
differentiation, and inflammation, along with their extensive role in other biological
processes such as activating specific cells and inducing particular functional alterations.
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Cytokines are synthesized by several cell types upon antigenic stimulation and serve
multiple roles in the human immune system, functioning as communicative mediators
among all immune cells.

CONCLUSION

This study concluded increase pro-inflammatory cytokines IL-6 that suggested good
prognosis of wound infection. In addition bacterial infection is more prevalence in wound
infection.

REFERENCES

1. Yousef H, Alhajj M, Sharma S. Anatomy, skin (integument), epidermis. 2017.

2. Harris-Tryon TA, Grice EA. Microbiota and maintenance of skin barrier function.
Science. 2022;376(6596):940-5.

3. Williams MR, Costa SK, Zaramela LS, Khalil S, Todd DA, Winter HL, et al.
Quorum sensing between bacterial species on the skin protects against epidermal injury in
atopic dermatitis. Science translational medicine. 2019;11(490):eaat8329.

4. Karimi K, Odhav A, Kollipara R, Fike J, Stanford C, Hall JC. Acute cutaneous
necrosis: a guide to early diagnosis and treatment. Journal of cutaneous medicine and
surgery. 2017;21(5):425-37.

5. Ayukekbong JA, Ntemgwa M, Atabe AN. The threat of antimicrobial resistance in
developing countries: causes and control strategies. Antimicrobial Resistance & Infection
Control. 2017;6:1-8.

6. Sierawska O, Matkowska P, Taskin C, Hrynkiewicz R, Mertowska P, Grywalska E,
et al. Innate immune system response to burn damage—focus on cytokine alteration.
International journal of molecular sciences. 2022;23(2):716.

7. Ghorbaninezhad F, Leone P, Alemohammad H, Najafzadeh B, Nourbakhsh NS,
Prete M, et al. Tumor necrosis factor-a in systemic lupus erythematosus: Structure,
function and therapeutic implications. International Journal of Molecular Medicine.
2022;49(4):1-13.

8. Piipponen M, Li D, Landén NX. The immune functions of keratinocytes in skin
wound healing. International journal of molecular sciences. 2020;21(22):8790.

9. Chauhan P, Nair A, Patidar A, Dandapat J, Sarkar A, Saha B. A primer on
cytokines. Cytokine. 2021;145:155458.

10.  Saghiv MS, Sagiv MS, Saghiv MS, Sagiv MS. Introduction to exercise physiology.
Basic Exercise Physiology: Clinical and Laboratory Perspectives. 2020:1-31.

oYy



2025 Al 174 sl daadally Z.;Lgr_‘jl) ML...;‘Y\ &qu._.U U\}d\ Us N
No. 17A May 2025 Iraqu Journal of Humanttanan, Socal and Scientific Research &\
Print ISSN 2710-0952 Electronic ISSN 2790-1254

11.  CLSI C. Performance standards for antimicrobial susceptibility testing; thirty-first
informational supplement. M100-Ed31,(1). 2021:1-163.
12. Kdorber A, Schmid E, Buer J, Klode J, Schadendorf D, Dissemond J. Bacterial
colonization of chronic leg ulcers: current results compared with data 5 years ago in a
specialized dermatology department. Journal of the European Academy of Dermatology
and Venereology. 2010;24(9):1017-25.
13. Ahmed AS, Tahir PH, Mohammed BA. Isolation and Distribution of
Microorganisms Causing Wound Infections in Diabetic Patients in Kirkuk City, Iraq.
Indian Journal of Public Health Research & Development. 2020;11(1):1678-82.
14.  Abdulgader HH, Saadi AT. The distribution of pathogens, risk factors and their
antimicrobial susceptibility patterns among post-surgical site infection in Rizgari Teaching
Hospital in Erbil/Kurdistan Region/Irag. Journal of Duhok University. 2019;22(1):1-10.
15. Khorsheed S, Hamel K, Mohammed N. Incidence of Surgical Wound Infections in
Iraqi Patients. J Int Med Biol Sci 2019; 2 (2): 43.53(1):2.
16.  Al-Mousawi A, Al-Amara S, Humoud M, Hattab S. Investigate the inducible
clindamycin resistance in Staphylococcus haemolyticus isolated from surgical wounds
infections by using D-test and molecular techniques in Al-Basrah, Irag. Iranian Journal of
War and Public Health. 2022;14(3):1-7.
17. Bandy A, Wani FA, Mohammed AH, Dar UF, Dar MR, Tantry BA. Bacteriological
profile of wound infections and antimicrobial resistance in selected gram-negative bacteria.
African Health Sciences. 2022;22(4):576-86.
18.  Al-Abbas AK. Aerobic bacteria isolation from post-caesarean surgical site and their
antimicrobial sensitivity pattern in Karbala city, Irag. Iraqg Medical Journal. 2017;1(4).
19.  Ahmed EF, Rasmi AH, Darwish AM, Gad GFM. Prevalence and resistance profile
of bacteria isolated from wound infections among a group of patients in upper Egypt: a
descriptive cross-sectional study. BMC Research Notes. 2023;16(1):106.
20. Mulu W, Kibru G, Beyene G, Damtie M. Postoperative nosocomial infections and
antimicrobial resistance pattern of bacteria isolates among patients admitted at Felege
Hiwot Referral Hospital, Bahirdar, Ethiopia. Ethiopian journal of health sciences.
2012;22(1):7-18.
21. Okorie-Kanu 0OJ, Anyanwu MU, Ezenduka EV, Mgbeahuruike AC, Thapaliya D,
Gerbig G, et al. Molecular epidemiology, genetic diversity and antimicrobial resistance of
Staphylococcus aureus isolated from chicken and pig carcasses, and carcass handlers.
PLoS One. 2020;15(5):e0232913.

yory



2025 Al 174 sl daadally I\.;L.;’_‘jl) ML..J‘Y\ b,;q._.u U\}d\ s ”\
No. 17A May 2025 Iraqu Journal of Humanttanan, Socal and Scientific Research @\
Print ISSN 2710-0952 Electronic ISSN 2790-1254

22. Al Zebary MK, Yousif SY, Assafi MS. The prevalence, molecular characterization
and antimicrobial susceptibility of S. aureus isolated from impetigo cases in Duhok, Iraq.
The Open Dermatology Journal. 2017;11(1).
23.  Al-Humaidan OS, El-Kersh TA, Al-Akeel RA. Risk factors of nasal carriage of
Staphylococcus aureus and methicillin-resistant Staphylococcus aureus among health care
staff in a teaching hospital in central Saudi Arabia. Saudi medical journal.
2015;36(9):1084.
24. Guo R, Li K, Qin J, Niu S, Hong W. Development of polycationic micelles as an
efficient delivery system of antibiotics for overcoming the biological barriers to reverse
multidrug resistance in Escherichia coli. Nanoscale. 2020;12(20):11251-66.
25. Halfon Y, Matzov D, Eyal Z, Bashan A, Zimmerman E, Kjeldgaard J, et al. Exit
tunnel modulation as resistance mechanism of S. aureus erythromycin resistant mutant.
Scientific Reports. 2019;9(1):11460.
26.  Aghazadeh M, Hojabri Z, Mahdian R, Nahaei MR, Rahmati M, Hojabri T, et al.
Role of efflux pumps: MexAB-OprM and MexXY (-OprA), AmpC cephalosporinase and
OprD porin in non-metallo-B-lactamase producing Pseudomonas aeruginosa isolated from
cystic fibrosis and burn patients. Infection, Genetics and Evolution. 2014;24:187-92.
27.  Ganesh GV, Ramkumar KM. Macrophage mediation in normal and diabetic wound
healing responses. Inflammation Research. 2020;69:347-63.
28.  Cabié A, Farkas J-C, Fitting C, Laurian C, Cormier J-M, Carlet J, et al. High levels
of portal TNF-a during abdominal aortic surgery in man. Cytokine. 1993;5(5):448-53.
29.  Grellner W, Georg T, Wilske J. Quantitative analysis of proinflammatory cytokines
(IL-1B, IL-6, TNF-a) in human skin wounds. Forensic science international. 2000;113(1-
3):251-64.
30. Kaur S, Bansal Y, Kumar R, Bansal G. A panoramic review of IL-6: Structure,
pathophysiological roles and inhibitors. Bioorganic & medicinal chemistry.
2020;28(5):115327.
31. Farhan HS, Farhan AS. Study of Some Histopathological and Immunological
Analysis in Patients with Chronic Tonsillitis. 2021.

YoY¢



