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Abstract 

        Staphylococcus epidermidis is a member of the coagulase-negative staphylococci, and 
considered the most commensal bacterium that is abundant in the human skin and mucous 
membrane. It is also the most nosocomial prevalent pathogen. Staphylococcus epidermidis can 
cause different clinical infection when the skin is breaching.  The most common clinical infection 
in hospitals belongs to Staphylococcus epidermidis, which associated with life-threatening 
infections. This is due to the antibiotic-resistant phenotype and the formation of biofilm, which is 
considered one of their virulence factors, especially on indwelling medical devices and at surgical 
sites. This study was conducted to determine the virulence factors of Staphylococcus epidermidis 
(S. epidermidis) that were isolated from different clinical samples. The clinical samples were 
collected from blood, wound, nasal, and acne swabs, CSF and medical devices (heart valves and 
dialysis catheters), during the period from December 2022 to August 2023. 120 clinical samples 
were collected from Baghdad Teaching Hospital and Ghazi Al-hariri Hospital. The isolated 
samples were cultured in specific and differential culture media, and the Vitek- 2 system was used 
to confirm the presence of Staphylococcus epidermidis. The results confirmed that only 73 isolates 
were positive for Staphylococcus epidermidis. All isolates were screened for biofilm formation, 
antibiotic sensitivity tests (AST), molecular studies, and tests for detection of virulence factors 
such as lipase, gelatinase, protease, and DNase. The lethal dose (LD50) showed the effect of 
commensal Staphylococcus epidermidis on mice, and the bacterial virulence appeared with highly 
sensitive quantification. The present study showed that Staphylococcus epidermidis was a strong 
biofilm producer in about 36 isolates (49.32), 27 (36.99%) of isolates were considered moderate 
for biofilm production, and 10 (13.70%) of isolates were weak or non-biofilm producers. The 
isolates appeared to be resistance to methicillin and other antibiotics, so they were considered 
multi-drug-resistance pathogens. The molecular study confirmed that all isolates possessed mecA 
genes and lacked ermA genes. The mice that were injected with the bacterial suspension showed 
pathological changes in the internal organs, with picture including skin dermatitis. These results 
proved that Staphylococcus epidermidis is a life threatening pathogen to the humans and animals. 
Keywords: differential culture media; AST; virulence factors; molecular study; LD50. 
 
1.Introduction 
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            Coagulase-negative staphylococci (CoNS) inhabit mucosal membranes and human 
epidermis, and as a result of this, they were considered harmless commensals for wide period of 
time. Nowadays, they are recognized as etiologic agents of hospital-acquired infections (HAIs), 
which include infections at the surgical site (SSIs) and bloodstream infections linked to central 
lines [1]. Staphylococcus epidermidis is a widespread bacteria and symbiont of human beings [2]. 
and has become an important opportunistic pathogen, especially in immunocompromised patients 
[3]. JOHNS, S. L., SCHUCK, P., and HERR said that "S. epidermidis has been regarded as a major 
accidental pathogen due to its high frequency on the epithelium and mucous membrane and its 
capacity to grow on healthcare equipment. S. epidermidis is specifically considered the cause of 
nosocomial infections, device-related infections, and bacteremia" [4]. The ability of this pathogen 
to formation of biofilm on biotic and abiotic surfaces increased the prevalence of S. epidermidis 
and increased antibiotic resistance [5]. SICILIANO and PASSEROTTO said, "Multidrug-
resistant Staphylococcus epidermidis (MDRSE) is responsible for infections that were considered 
difficult to treat infections in humans and hospital acquired infections, and more than 70% of 
healthcare-associated S. epidermidis was considered methicillin-resistant. These species were 
considered reservoirs for genes that were responsible for antibiotic resistance and that can be 
transferred via horizontal gene transfer to other gram-positive organisms. Resistance to Methicillin 
was mediated by the mecA gene that was included on Staphylococcal cassette chromosome 
mec (SCC mec) strains "[6]. There was a large increase in the antibiotic resistance of CoNS strains, 
specifically in ciprofloxacin, ampicillin, erythromycin, methicillin, macrolide, and 
aminoglycoside. Sixty to eighty percent of human Staphylococcus strains that generate beta-
lactamases are resistant to methicillin when isolated in hospital settings. Staphylococcus 
epidermidis strains include resistance to the macrolides class, such as roxithromycin and 
clarithromycin, and they may be carriers of the ermA gene [7]. Staphylococcal cassette 
chromosome mec (SCC mec) has been reported as the only vector for the mec A gene [8]. The 
CoNS have the ability to produce a variety of extracellular enzymes as virulence factors, such as 
lipases, proteases, DNase and gelatinases [9]. Biofilm formation is considered one of the most 
important virulence factors [10]. Mice were shown to be capable of colonizing with 
Staphylococcus species after inoculation. Mice injected with Staphylococcus epidermidis showed 
signs of inflammation in their livers along with a high concentration of bacterial tissue. [11]. 
Studies demonstrate that this pathogen can induce atopic dermatitis (AD) and control inflammation 
and anti-inflammatory cytokines. [12]. The present study was supported by several local 
investigations, which comprised the following: rheem Saad et al., 2022 revealed the pathogenicity 
of Staphylococcus epidermidis and confirmed that Staphylococcus epidermidis considered an 
opportunistic pathogen in her local study in Baghdad Teaching Hospital [13]. Aubaid et al., 2022 
used the coagulase test as a biochemical test to differentiate coagulase positive Staphylococcus 
aureus from other coagulase negative staphylococci in her local study in Clinic Baghdad Teaching 
Hospital in Medical City. [14]. The present study agreed with the study of Yaseen et al., 2023 in 
Baghdad Teaching Hospital, Gazzi Al-Harrii Hospital, and AL-Zafranya Hospital that showed the 
resistance of Staphylococcus epidermidis to pencillin and other antibiotics [15]. 
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2. Supplies and techniques 
2.1 Collection of samples 
          120 isolates were obtained from different sexes and age groups. These clinical samples were 
collected from blood, wound swabs, nasal swabs, acne swabs, cerebroSpinal fluid (CSF), and 
medical devices (heart valves and dialysis catheters), during the period from December 2022 to 
August 2023. The clinical samples were collected from Baghdad Teaching Hospital and Ghazi Al-
hariri Hospital. 
 

2.2 Bacterial isolation and identification 

           The clinical samples were first cultured on nutrient agar and blood agar at 37o C for 24 
hours, then cultured on specific and differential culture media that were used to confirm 
Staphylococcus epidermidis. The brain-heart infusion broth was used to cultivate the bacteria 
overnight at 37o C, then add 20% glycerol and freeze at -8 o C to preserve the positive samples. The 
colonies of bacteria appear as white, cohesive, non-hemolytic colonies on blood agar [16]. The 
colonies showed a circular, creamy- colored to white- pigmented colony on nutrient agar [17]. 
While appearing pink in color on Mannitol Salt Agar (MSA) and blue in small colonies on chrome 
agar, because Staphylococcus epidermidis does not have the ability to ferment mannitol [18]. The 
isolated bacteria from different clinical specimens were confirmed by vitek-2 system. The 

Nomenclature and  Symbols                                                                 
CoNS            Coagulase Negative Staphylococci                                            H2S               Hydrogen sulphide 
LD50               Lethal Dose 50                                                                          O.Dc          Optical density control   
HAIs              Healthcare-associated infections                                               PBS               Phosphate buffer 
saline 
                                                                                                                         BHI               Brain Heart Infusion 
MDRSE          Multidrug-resistant Staphylococcus epidermidis                    VP                 Voges-Proskauer    
SCC mec         Staphylococcal cassette chromosome mec                              PCR              Polymerase Chain 
Reaction 
AD                  Atopic dermatitis                                                                     TBE Buffer   Tris-borate- EDTA 
buffer               
CSF                CerebroSpinal Fluid                                                                  H&E stain      Haematoxylin & 
Eosin stain 
MSA               Mannitol Salt Agar  
AST                Antibiotic sensitivity test  
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probability of positive isolates ranged from (92-99%) [19].  

3. Virulence factors 

           The selected samples that were confirmed by the Vitek-2 system were screened for the 
production of virulence factors that were performed in specific culture media such as egg yolk agar 
for lipase enzymatic hydrolysis of lipid [20], gelatinase agar for detection of gelatinase activity, 
skim milk agar for protease, and DNase agar for detection if the bacteria produced the enzyme 
deoxyribonuclease [21]. 

4. Biochemical tests 
           Voges-Proskauer test, urease test, gram staining, slide coagulase [22]. Catalase, hemolysis, 
motility, and hydrogen sulfide production were performed on the isolated samples [23]. 
 
5.  Antibiotic sensitivity test (AST) 
           Antibiotics susceptibility tests were assessed by the disk diffusion method, which was 
performed on Mullar-Hinton agar, using 8 antibiotic disks that included methicillin, gentamicin, 
novobiocin, ciprofloxacin, erythromycin, pencillin, tetracycline, and trimethoprim [24]. 
  

6. Biofilm assay 

          The biofilm was detected by the assay of micro-titer plates with 96 wells, and U-Bottom. 
2ml of Brain Heart Infusion (BHI) supplemented with 1% glucose was used to culture 
Staphylococcus epidermidis. The turbidity of the overnight culture of bacteria was adapted to the 
0.5 McFadden standard by comparing the bacterial suspension with the 0.5 McFarland standard.  
200μL of the bacterial suspension were incorporated into the holes, and then incubated at 37 °C 
overnight. The holes were drained three times, and the holes were drained by the phosphate-
buffered saline, then air dried. 200μL of absolute methanol was used to fix the biofilm for 15 
minutes. After draining, the holes were air dried and 200μL of (0.05%) crystal violet stained the 
holes for five minutes. After draining the holes, washed with PBS 3 times, then air dried. 200μL 
of ethanol (absolute) was added to the holes. The optical density was determined at 630 nm using 
an enzyme-linked immunosorbent assay reader. 

           Isolates were then classified into four categories based on O.D.c and the average O.D. of 
the strain: 

Negative (-) = O.D. ≤ optical density control(O.Dc) 

Weekly positive = O.D.c. < O.D. ≤ 2×O.D.c. 

Moderate (+) = 2×O.D.c. < O.D ≤ 4×O.D.c. 
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Strong positive (++) = 4×O.D.c. < O.D.   

7. Pathogenicity of Staphylococcus epidermidis in laboratory animals 

            In this study, the male mice were used as a model. The mice were taken from the College 
of Veterinary Medicine, and sheltered in the animal house in the college. The intraperitoneal 
injection of mice was performed in the animal house, and these mice were monitored by the animal 
house supervisor. The mice were chosen with an age range of 2 to 3 months and 22-30 g in weight. 
The mice (15 total mice) were divided into three separate sets at random. (control, intraperitoneal 
injection, and skin scratching set), and there are 5 mice in each group. Phosphate-buffered saline 
was given to the control set, and the second set was intraperitoneal injected with bacterial 
suspension, while in the third set, the skin of mice was scratched and contaminated with bacterial 
suspension, and the mice were daily monitored. The scarified skin, liver, intestine, and heart were 
isolated from the dead mice and sacrificed mice, and the organs from the control group were also 
isolated for histopathology, for determination of bacterial pathogenicity, and histopathological 
studies. 

8. DNA extraction 

The overnight bacterial culture on chrome agar was used for DNA extraction by using a DNA 
extraction kit, followed the manufacturer’s protocol. The purity was measured by Nanodrop (Nabi  
/korea), and then stored at −20 °C for further investigation. 
 
9. PCR amplification  
           The PCR was performed after DNA extraction to amplify two genes (mecA and ermA) by 
using specific primers, as shown in Table 1. Gel electrophoresis on agarose was performed by 
using the DNA ladder marker 100 pb (intron). The PCR and gel electrophoresis were achieved 
according to the manufacturer’s protocol. The optimum condition of detection is shown in Table 
2. 
 
                                                   
Table 1: Specific primers for mecA and ermA genes [25] 

Genes Primer                Sequence Tm 
ᵒC 

GC 
% 

size of 
product 

Reference 

mecA  forward 5'-
AAAATCGATGGTAAAGGTTGGC-
3' 

53.8 40.9 532base 
pair 

(Chabi 
and 
Momtaz, 
2019). 

mecA reverse 5'- 
AGTTCTGCAGTACCGGATTTGC 
- 3' 

57.6 50 532base 
pair 

(Chabi 
and 
Momtaz, 
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Table 2: Thermocycle condition 

 
 
 
10. Results and discussion 

          This study was conducted on a total of 120 specimens in different sexes and age groups. 
Only 73 (41.66 %) diagnosed positive for Staphylococcus epidermidis (26 males and 47 females) 
as shown in Table 3. Age ranged of the study population was from 10 to 65 years. The majority of 
the respondent cases and the higher ratio of infection significantly appears at the age group of 36 
to 50 years followed by age group of 25 to 35 and 51 to 65 years and then age group of 10 to 24 
years as shown in Table 4.   

 

 
No. 

 
Phase 

 
Tm ᵒC 

 
Time 

 
No. of the 
cycle 

 
1 

 
Initial -
Denaturation 

 
94 ᵒC 

 
5 min. 

 
1 cycle 

 
2 

 
Denaturation - 2 

 
94 ᵒC 

 
40 
sec. 

 
30 cycle 

 
3 

 
Annealing 

 
60 ᵒC 

 
40 
sec. 

 
30 cycle 

 
4 

 
Extension-1 

 
72 ᵒC 

 
40 
sec. 

 
30 cycle 

 
5 

 
Extension -2 

 
72 ᵒC 

 
7 min. 

 
1 cycle 

2019). 

ermA forward 5'- AAGCGGTAAACCCCTCTGA - 
3' 

56 52.6 190base 
pair 

(Chabi 
and 
Momtaz, 
2019). 

ermA reverse 5'- TTCGCAAATCCCTTCTCAAC- 
3' 

53.2 45 190base 
pair 

(Chabi 
and 
Momtaz, 
2019). 
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Table 3: Distribution the type of samples among sex 
Sex  

Type of 
sample 

% Female % Male No. 

44.68 21 30.77 8 29 Blood  
10.64 5 11.54 3 8 Wound 

swab 
8.51 4 11.54 3 7 Nasal swab 

8.51 4 11.54 3 7 Acne swab 

10.64 5 7.69 2 7 C.S.F. 

6.38 3 19.23 5 8 Heart valve 

10.64 5 7.69 2 7 Dialysis 
Catheter 

64 47 35 26 73 Total 

 

Table 4: Distribution the type of samples among age group 
Age groups  

Type of 
sample 

 
% 

 
Total 

 
% 

 
(51-
65) 

 
% 

 
(36-
50) 

 
% 

 
(25-
35) 

 
% 

 
(10-
24) 

 
40.85 

 
29 

 
16.67 

 
2 

 
53.
57 

 
15 

 
45.45 

 
10 

 
18.18 

 
2 

 
Blood 

 
11.27 

 
8 

 
16.67 

 
2 

 
7.1
4 

 
2 

 
13.64 

 
3 

 
9.09 

 
1 

Wound 
swabs 

 
7.04 

 
5 

 
7.1
4 

 
2 

 
13.64 

 
3 

 
18.18 

 
2 

Nasal 
swabs 

 
9.86 

 
7 

 
 
13.64 

 
3 

 
36.36 

 
4 

Acne 
swabs 

 
9.86 

 
7 

 
16.67 

 
2 

 
10.
71 

 
3 

  
 
18.18 

 
2 

 
C.S.F. 

 
11.27 

 
8 

 
16.67 

 
2 

 
10.

 
3 

 
13.64 

 
3 

 
Heart 
valve 
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71 

 
9.86 

 
7 

 
33.33 

 
4 

 
10.
71 

 
3 

   
Dialysis 
catheter 

 
12 

 
28 

 
 
22 

 
 
11 

 
Total 

 
16.4
4 

 
38.3
6 

 
 
30.1
4 

 
 
15.0
7 

 
% 

 

                    In the present study, the positive cases obtained from blood seem to occur much higher 
than the patient’s samples collected from other cases; these patients have blood stream infection. 
  
10.1 Antibiotic resistance         
 
             Staphylococcus epidermidis showed different patterns of susceptibility to antibiotics, as 
shown in Table 5. The erythromycin, pencillin, tetracycline, and trimethoprim showed the highest 
rate of resistance (14.43%), while the methicillin resistant rate was (13.83%), and novobiocin had 
(12.25%) followed by the lowest rate of resistance with ciprofloxacin (10.28%), and gentamicin 
(5.93%), and there was intermediate resistance to gentamycin (24%). All S. epidermidis isolates 
were multiple drugs-resistant as they showed the highest resistance against at least five structurally 
different antimicrobial agents. Some of the S. epidermidis isolates showed sensitivity to 
gentamycin (36.36 %) and ciprofloxacin (38.18 %), novobiocin (20%), methicillin (5.45%), as 
shown in Table 5. The 70 (13.83%)   of Staphylococcus epidermidis isolated showed resistance to 
methicillin, and the remaining 3 (5.45%) isolates were considered susceptible to methicillin. 
 
                                                           Table 5: Antimicrobial susceptibility test                                                     
                                                           

 
% 

 
Sensitive 

 
% 

 
Intermediate 

 
% 

 
Resistance 

 
Antibiotics 

 
NO. 

 
20 

 
11 

   
- 

 
12.25 

 
62 

 
Novobiocin 

 
1 

 
5.45 

 
3 

   
- 

 
13.83 

 
70 

 
Methicillin 

 
2  

 
- 

   
- 

 
14.43 

 
73 

 
Erythromyn 

 
3 

 
36.36 

 
20 

 
24 

 
18 

 
5.93 

 
30 

 
Gentamicin 

 
4  
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- - 14.43 73 Pencillin 5  
 
- 

   
- 

 
14.43 

 
73 

 
Tetracycline 

 
6 

 
38.18 

 
21 

   
- 

 
10.28 

 
52 

 
Ciprofloxacin 

 
7  

     
- 

 
14.43 

 
73 

 
Trimethoprim 

 
9 

 
 
10.2 Tests for some virulence factors 
 
            The present study revealed some virulence factors of Staphylococcus epidermidis that 
showed positive results for lipase and protease enzymes and negative results for DNase and 
gelatinase enzymes. 
 

10.3 Biochemical test         

          

            All isolates of Staphylococcus epidermidis were non-motile, coagulase-negative, and 
showed positive results for hydrogen sulfide (H2S), urease, and Voges-Proskauer VP, while 
showing negative results for hemolysis (gamma hemolysis). 
 
10.4 Biofilm formation  

 
        The present study demonstrated that 36 (49.32%) of S. epidermidis isolates were strong 
biofilm producers, 27 (36.99%) of isolates were considered moderate for biofilm production, and 
10 (13.70%) of isolates were weak or non-biofilm producers, as shown in Table 6, according to 
the microtiter plate assay, as shown in Fig. 1. 

              

 

Weak /Non 

 

Moderate Strong 
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Fig. 1: A microtiter plate showed biofilm  stained with crystal violet. 

Table 6: the percentage of biofilm 

 

Weak/ 
Non Moderate Strong Biofilm 

10 27 36 Type of sample 

13.70% 36.99% 49.32% Total   % 
10.5 Identification of S. epidermidis by Molecular method  (Convential PCR) 

          This research confirmed that one gene was predominant and one gene was non-predominant. 
The isolates of S. epidermidis (10) were selected for DNA extraction and PCR amplification to 
identify and confirm the presence of two genes mecA and ermA genes, using specific primers. 
Electrophoresis has been done on agarose in comparison with the DNA ladder marker 100 pb to 
determine DNA fragments after the extraction to detect the result of PCR in the presence of the 
standard DNA to distinguish the bundle size of the outcome of the interaction of PCR on the 
agarose gel, as shown in Fig. 2. 
 

                                 
Fig. 2: Gel electrophoresis of genomic DNA extraction from S. epidermidis (10) isolates, 1% 
agarose gel at 5vol /cm for 30 min. 

             The result showed that all isolates (10 samples) have the mecA gene, as shown in Fig. 3. 
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Fig. 3: PCR  product, mecA gene, the band size 532 bp. The product was electrophoresis on 
2% agarose at 5 volt/cm2. 1x TBE buffer for 1hr. N: DNA ladder (100). 

 
       The PCR technique confirmed that S. epidermidis  isolates were lacked the ermA genes, as 
shown in Fig. 4. 
 

                                   
Fig. 4: PCR product, ermA gene, the band size ermA gene, the band size of remA gene was 
190 bp, no band appear on the gel. The product was electrophoresis on 2% agarose at 5 
volt/cm2. 1x TBE buffer for 1hr. N: DNA ladder (100). 
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        The present study showed that the selected 10 isolates of the total 73 isolates of S. epidermidis 
possessed the mecA gene and lacked the ermA gene in their genome, depending on the 
amplification results of PCR. The possession of mecA genes was explained by the resistance of 70 
(13.83%) isolates of S. epidermidis to methicillin, which was confirmed by an antibiotic sensitivity 
test. 

10.6 Histopathological examination 
  
            The present study showed that these animals suffered from acute infection with temporary 
behavioral changes such as abdominal stretching and restlessness. The mice displayed intense 
grooming, lethargy, reduced locomotion, and were sedated when compared with the control. The 
histopathological results included the control group, injury group, and skin group. The injury group 
was subdivided into liver, heart, and intestine, according to the site of infection. 
           The result of histopathology revealed that the control group showed normal appearances 
with normal cytoarchitecture in the liver, skin, heart, and small intestine, as shown in Fig. 5,6,7, 
and 8.  

 

 

 

 

 

 

Fig. 5: Section of skin (control) shows: normal epidermis (Red arrow), normal dermis fibrous 
tissue (Asterisk) & hair follicle with sebaceous gland (Black arrow). H&E stain.100x 
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Fig. 6: section of liver (Control) shows: Central vein (arrow) & hepatic cords appearance 
with arrangement (Asterisks). H&E stain.100x. 
 

 

 

 

 

 

Fig. 7: Section of small intestine (Control) shows: normal appearance of villi (Arrows) & 
intestinal glands (asterisk) .H&E stain.400x. 

 

 

 

 

 

 

Fig. 8: Section of myocardium (Control) shows: normal appearance of myofibers (Asterisks) 
& nuclei (Arrows).H&E stain.400x. 

         While in the injury group, the histopathological figures showed marked vascular congestion 
at the portal triad and sinusoids with marked disarrangement and damage of the hepatic cords and 
necrosis, severe hepatitis, and marked atrophy of the hepatocytes. There was marked infiltration 
of mono-nuclear and polymorphic nuclear leukocytes with giant cell formation and damage to the 
central vein cord, as shown in Fig. 9,10, and 11. 
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Fig. 9: Section of liver shows: marked vascular congestion at portal triad (Asterisk) with 
marked damage of hepatic cords by necrosis (Arrows). H&E stain. 100x. 
 

 

 

 

 

 

 

 
Fig. 10: Section of liver shows: marked hepatitis that characterized by disarrangement with 
damage of hepatic cods and sinusoid with marked atrophy of hepatocytes (Red arrows), 
infiltration of leukocytes (Blue arrow) with damage of central vein cords(Asterisk). H&E 
stain. 100x. 

 
Fig. 11: Section of liver shows: disarrangement with damage of hepatic cods and sinusoid 
with marked atrophy of hepatocytes (Red arrows), infiltration of mono nuclear and 
polymorphic nuclear leukocytes (Black arrows) with damage of central vein cords filed with 
debris (Asterisk). H&E stain. 400x. 
         The histopathological figures of the heart showed severe myocardial infarction with a 
markedly wavy appearance and atrophy of the affected myofibers and edema, as well as ventricular 
thrombus formation, as in Fig. 12, and 13. 
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Fig. 12: Section of heart shows: sever myocardial infarction with marked wavy appearance 
of affected myofibers (Black arrows), atrophy of myofibers (Red arrows) & edema 
(Asterisk). H&E stain. 400x. 
 

 

 

 

 

 

 

 

Fig. 13: Section of coronary artery shows: sever medial degeneration with necrosis of 
coronary artery (Arrows) with marked thrombus formation (Asterisk) (Asterisk). H&E 
stain. 400x          

The histopathological figures of the small intestine showed severe enteritis characterized by 
marked damage to mucosal villi with necrosis of intestinal glands and severe destructive enteritis 
characterized by marked loss of mucosal villi and complete loss of their cytoarchitecture with 
marked luminal tissue debris, as shown in Fig. 14, and 15. 
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Fig. 14: Section of small intestine (Injury group) shows: sever enteritis that characterized 
with marked damaged of mucosal villi (asterisks) with necrosis of intestinal glands (arrow). 
400x. 
 
 
 
 
 
 
 
 
 
Fig. 15: Section of small intestine (Injury group) shows: sever destructive enteritis that 
characterized with marked loss of mucosal villi and with complete lost their cytoarchetecture 
with marked luminal tissue debris (asterisks). 400x. 
 

           The histopathological figures of the skin revealed severe dermatitis that was characterized 
by marked damage,  loss of epidermis, and ulcer formation that was covered by necrotic tissue. 
The dermis revealed marked degeneration with necrosis of dermal fibrous tissue and infiltration 
of mononuclear leukocytes, as shown in Fig. 16, and 17. 
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Fig. 16: Section of skin shows necrotic tissue (Asterisk), dermatitis with tissue depletion 
(Black arrow), necrosis of dermal fibrous tissue with infiltration of MNCs (Red arrow) 
(Asterisk). 100x. 

 
Fig. 17: Section of skin shows dermatitis with necrosis of dermal fibrous tissue (Asterisk) 
with infiltration of MNCs (arrow). 400x. 

Conclusion                     

         The study shows that the majority of the respondents are in the cases the age group of 
38.36%( 36 to 50) years, followed by the age group of 30.14%(25 to 35) and 16.44%( 51-65) years, 
and then the age group of 15.07%(10-24) years, indicating that all isolates of S. epidermidis have 
the mecA gene and lack ermAgene in their genome. Antibiotic sensitivity tests revealed all S. 
epidermidis isolates were multiple drug resistant, and most isolates were methicillin resistant due 
to the acquisition of  the mecA gene. The histopathological results indicated that S. 
epidermidis colonized the skin and some internal organs of mice and can cause serious 
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pathological changes on certain organs such as the skin, liver, intestine, and heart, which, 
depending on their severity, could be fatal.      
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