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ABSTRACT : 

Background: The normal flora of the eye plays an important role 

in maintaining ocular homeostasis by various mechanisms. They 

comprise mainly bacteria which do not cause infection in normal 

conditions but can be a main source of infection after ocular surgery, 

trauma or in immunocompromised patients. Immune function is 

compromised in diabetes mellitus. Patients with diabetes mellitus 

(DM) are prone to infection because glucose in the skin, urine, 

mucous membranes and tears promotes growth of microorganism. 

Aim of the Work: To detect the presence of pathogenic bacteria 

other than floral bacteria which are important pathogens of ocular 

infections in diabetic patients. 

Patients and Methods: This cross-sectional descriptive study was 

carried out on sixty eyes of sixty patients attending ophthalmology 

outpatients clinic at Ain Shams University Hospitals. The study was 

conducted in accordance with the ethical standards stated in the 

Faculty of Medicine with informed consent obtained. 

Results: Among 60patients, 26 were males and 34 were females, 

35 had NPDR (58%), 25 had PDR (44%), 24 on OHG (40%) ,36 on 

insulin (60%). Growth of some bacteria was seen in 29 patients 

(48.3%) out of 60 eyes. The commonest flora isolated was staph 

coagulase negative (Staph CONg) 31.7%, next was candida 16,7%. 

Mixed infections had been found in many patients, 57.77% of male 

subjects had sterile conjunctiva compared to 47.1% in the females. 

The swab culture of rest of the subjects showed that Staph CONg were 

the predominant normal flora in both 30.8% and 32.4% in males and 

females respectively. However, Candida species were found 

significantly higher in females 23.5%. Positive conjunctival culture 

was found higher in patients on insulin than OHG, although staph 

cong, non-hemolytic streptococcus &candida were found higher in 

patients on insulin therapy but there had no statistical significance, 

candida was found higher in stage of NPDR than PDR and had 

statistical significance. 

Conclusion: Gram-positive bacteria and candida were detected 

in higher ratios in the conjunctival flora of diabetic patients. 

Considering that flora elements may be important pathogens in ocular 

infections, treatment approaches to gram-positive bacterial and 

fungal infections should not be ignored in cases of ocular infections in 

diabetics. 

Keywords: Diabetes mellitus, conjunctival culture, normal flora, 

staph coagulase negative, candida. 
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INTRODUCTION: 

Eyelids and conjunctiva harbor a 

significant number of bacteria from the 

external environment and are called normal 

flora. They play an important role in normal 

body functions and health by secreting 

bacteriocins and chemical mediators to 

maintain surface homeostasis and 

immunoregulation. They prevent coloniza-

tion by pathogenic organisms.
 (1)

 

Some members of the conjunctival flora 

play a pathogenic role in diabetes mellitus 

when immune function is compromised, 

which may lead to serious infection.
 (2)

 

Diabetes, a lifelong progressive disease, 

is the result of body’s inability to produce 

insulin or use insulin to its full potential, and 

is characterized by high circulating glucose.
 

(3)
 

Diabetes is a chronic disease and 

sustained hyperglycemia attacks both 

microvessels and macrovessels throughout 

the body. Diabetic retinopathy, a disease of 

the retina, is the leading cause of acquired 

blindness in working adults. The 

microvasculature of the retina is damaged, 

the blood vessels swell and leak fluid, and if 

not prevented, new vessels start to grow, and 

ultimately lead to the detachment of the 

retina.
 (3)

 

In the development of diabetic 

retinopathy, the basement membrane 

thickens, the blood flow is altered, and 

pericytes and endothelial cells undergo 

accelerated apoptosis resulting in pericyte 

ghosts and acellular capillaries. The 

leukocytes become less deformable, and 

retinal leukostasis is increased affecting 

endothelial function.
 (4)

 

Diabetic retinopathy can be classified 

into two stages: nonproliferative and 

proliferative. The earliest clinical signs of 

nonproliferative diabetic retinopathy are 

microaneurysms and retinal hemorrhages. 

Development of cotton wool spots, venous 

beading and intraretinal microvascular 

abnormalities are hallmarks of progressive 

capillary perfusion.
 (5)

 

Neovascularization on the surface of the 

retina and optic disc in conjunction with 

further retinal ischemia signifies the 

presence of proliferative diabetic 

retinopathy.
 (5)

 

The identification of bacteria in the 

laboratory is particularly relevant in 

medicine, where the correct treatment is 

determined by the bacterial species causing 

an infection. Consequently, the need to 

identify human pathogens was a major 

impetus for the development of techniques 

to identify bacteria.
(6)

 

The Gram stain, developed in 1884 by 

Hans Christian Gram, characterizes bacteria 

based on the structural characteristics of 

their cell walls.
(7)

 

The thick layers of peptidoglycan in the 

"Gram-positive" cell wall stain purple, while 

the thin "Gram-negative" cell wall appears 

pink. By combining morphology and Gram-

staining, most bacteria can be classified as 

belonging to one of four groups (Gram-

positive cocci, Gram-positive bacilli, Gram- 

negative cocci and Gram-negative bacilli). 

Some organisms are best identified by stains 

other than the Gram stain, particularly 

mycobacteria or Nocardia, which show acid-

fastness on Ziehl– Neelsen or similar 

stains.
(8)

 Other organisms may need to be 

identified by their growth in special media, 

or by other techniques, such as serology.
(9)

 

Culture techniques are designed to 

promote the growth and identify particular 

bacteria, while restricting the growth of the 

other bacteria in the sample. Often these 

techniques are designed for specific 

specimens.
(9)

 

The choice for the prophylactic topical 

antibiotic is influenced by factors as 

spectrum of bacteria covered, the rapidity 

with which the antibiotic eliminates bacteria 

from the conjunctival surface, the duration 

of action, the penetration and toxicity of the 
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antibiotic, the antibiotic susceptibility 

pattern and the cost.
(10)

 

To reduce the risk for postoperative 

infectious endophthalmitis, the primary 

intraoperative objective is to minimize entry 

of organisms into the anterior chamber.
(11) 

 

AIM OF THE WORK:  

To detect the presence of pathogenic 

bacteria other than floral bacteria which are 

important pathogens of ocular infections in 

diabetic patients. 

 

PATIENTS AND METHODS: 

Sixty eyes of 60 patients were recruited 

from Ophthalmology Clinic, Ain Shams 

University Hospital. They were asked to 

participate and were enrolled in this study in 

the period from 1
st
 of November to 15

th
 

December 2020. This study was designed as 

a cross sectional descriptive study. The 

report is based on bacteriological culture 

results of healthy conjunctiva of diabetic 

retinopathy patients visiting the Eye 

Outpatient Department. 

Inclusion criteria: All diabetic 

retinopathy patients. 

Exclusion Criteria: Patients with any 

active ocular infection and patients using 

topical antibiotics. 

Study design: The study was conducted 

according to the ethical standards stated by 

the ethical committee of Ain Shams 

University Hospitals and all patients were 

evaluated by: full physical examination with 

review of medical history, ophthalmic 

workup, conjunctival swab culture and 

laboratory identification of microorganisms. 

Ophthalmic workup consisted of: Best 

corrected visual acuity measurement using 

Snellen’s chart with conversion of the values 

to Logarithm of minimum angle of 

resolution (Log MAR) for statistical 

analysis, external examination of the eye lid 

and conjunctiva, anterior segment 

examination using slit lamp biomicroscopy, 

posterior segment examination using indirect 

ophthalmoscope and slit lamp 

biomicroscopy with 90 D volk lens for 

assessment of the macula and optic nerve. 

Following fundus examination patients were 

divided into non proliferative diabetic 

retinopathy (NPDR) and proliferative 

diabetic retinopathy (PDR) according to 

signs in fundus. 

Study Procedure: Disposable sterile 

cotton swab with Stuart transport medium 

tube were used for specimen collection. 

Each specimen was labeled with 

participant’s name, age, sex, date and time 

of specimen collection. Patients were asked 

to look up and gently pull down the lower 

lid exposing the conjunctiva. The swab stick 

was gently swept along the lower fornix 

from inner to outer canthus taking care not 

to touch the eyelids. The swab was 

immediately placed into bacterial medium 

container, then the patient was asked to close 

the eye for a few seconds. 

Conjunctival swab culture: Swabs 

were directly inoculated using the quadrant 

technique onto blood agar, chocolate agar, 

and MacConkey agar. All blood and 

MacConkey plates were incubated under 

aerobic conditions at 36 ± 1 
0
C while the 

chocolate agar plates were incubated in 

specific jars with 10% CO2 at 36 ± 1 
0
C. All 

agar plates were examined after 48h. In case 

of growth of any colonies on the culture 

plates, they were further identified using the 

routine microbiological techniques. 

However, if the culture plates revealed no 

growth they were reported as no growth 

after 48 hours incubation. 

Statistical analysis and data 

interpretation: 

Data were fed to the computer and 

analyzed using IBM SPSS Corp. Released 

2013. IBM SPSS Statistics for Windows, 
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Version 22.0. Armonk, NY: IBM Corp. 

Qualitative data were described using 

number and percent. Quantitative data were 

described using mean, standard deviation for 

parametric data after testing normality using 

Kolmogrov-Smirnov test. Significance of 

the obtained results was judged at the (0.05) 

level. 

Data analysis Qualitative data: Chi-

Square test for comparison of 2 or more 

groups. Fischer Exact test was used as 

correction for Chi-Square test when more 

than 25% of cells have count less than 5 in 2 

by 2tables. 

Quantitative data between groups: 

Parametric tests: Student t-test was used to 

compare 2 independent groups & Non 

Parametric tests: Mann-Whitney U test was 

used to compare 2 independent groups. A P-

value of 0.05 or less was considered 

statistically significant and that of 0.01 or 

less was considered highly statistically 

significant. 

 

RESULTS: 

1- Sex distribution among study groups: 

Among 60 patients, 26 were males and 

34were females as in table (1). 
 

Table (1): demographic characteristics of the studied cases. 

Total number =60 

Age/year  

Mean SD 56.45±7.87 

Range (33.0-73.0) 

Sex                  N               % 

Males                 26            43.3% 

Females                 34            56.7% 

2- Stages of retinopathy among studied cases: 

Among 60 diabetic retinopathy patients 35 had NPDR (58%), 25 had PDR (44%) as in 

table (2). 

Table (2): Stages of retinopathy among studied cases 

 N=60 % 

Retinopathy    NPDR 

PDR 

35 

25 

58.3 

41.7 

3- Mean Best Corrected Visual Acuity (BCVA), duration of DM and type of therapy: 

Median BCVA was 0.287 ranges (0.02-1.0) &Median duration of diabetes was 15.0 

range (3.0-25.0). 

Among 60 patients 24patients were found on OHG (40%) and 36 patients were found on 

insulin (60%) as in table (3). 

Table (3): Visual acuity, duration of DM and therapy types. 

 Mean 

Number Percent 

LogMAR VA 0.287±0.204 

(0.02-1.0) 

Duration of diabetes/years 15.0(3.0-25.0) 

Therapy 

Oral hypoglycemic Insulin 

24 

36 

40.0% 

60.0% 
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4- Culture results among studied cases: 

Growth of some bacteria were seen in 29 patients (48.3%) in out of 60 eyes. The 

commonest flora isolated was Staph CONg 31.7%, next was candida 16.7 %. Others Staph 

aureus, Non-hemolytic streptococcus and Aspergillus were tabulated in table (4). 

Mixed infections had been found in many patients. 

Table (4): Culture results among studied cases. 

Culture results N=60 % 

No growth 31 51.7 

Staph CONg 19 31.7 

Staph aureus 2 3.3 

Non-hemolytic streptococcus 2 3.3 

Candida 10 16.7 

Aspergillus 1 1.7 

5- Association between culture results and sex of the studied cases: 

57.77% of male patients had sterile conjunctiva compared to 47.1% in the females. The 

swab culture of rest of the patients showed that Staph CONg was the predominant normal 

flora in both 30.8% and 32.4% in males and females respectively. However, candida species 

were found significantly higher in females 23.5% as in table (5). 

Table (5): Association between culture results and sex of the studied cases. 

Culture results Sex Test of 

Males n (%) Females n (%) significance 

No growth 15(57.7) 16(47.1) χ
2
=0.667 p=0.414 

Staph CONg 8(30.8) 11(32.4) χ
2
=0.017 p=0.896 

Staph aureus 1(3.8) 1(2.9) FET P=1.0 

Non-hemolytic streptococcus 1(3.8) 1(2.9) FET P=1.0 

Candida 2(7.7) 8(23.5) χ
2
=2.66 p=0.103 

Aspergillus 0(0.0) 1(2.9) FET P=1.0 

FET: Fischer exact test χ2=Chi-Square test 

6- Association between types of therapy and culture results among studied cases: 

Positive conjuctival culture was found higher in patients on insulin therapy than OHG. 

Staph CONg, non- hemolytic streptococcus and candida were found higher in patients on 

insulin therapy but had no statistical significance as in table (6). 

Table (6): Association between types of therapy and culture results among studied cases. 

Culture results Oral hypoglycemic drugs Insulin Test of significance 

 n=24(%) n=36(%)  

           No growth 14(58.3) 17(47.2) χ
2
=0.712 p=0.399 

           Staph CONg 6(25.0) 13(36.1) χ
2
=0.822 p=0.365 

           Staph aureus 2(8.3) 0(0.0) FET P=0.156 

Non-hemolytic streptococcus 0(0.0) 2(5.6) FET p=0.512 

           Candida 3(12.5) 7(19.4) χ
2
=0.500 p=0.480 

          Aspergillus 0(0.0) 1(2.8) FET P=1.0 

FET: Fischer exact test χ2: Chi-Square test 

7- Association between culture results and stages of diabetic retinopathy among the 

studied cases: 

Candida was found higher in stage of NPDR patients than PDR patients and had a 

statistical significance as in table (7). 
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Staph CONg was found higher in PDR patients (40%) than NPDR patients (25.7%) but 

had no statistical significance. 

Table (7): Association between culture results and stage of diabetic retinopathy among the studied 

cases. 

 Retinopathy types Test of significance 

Culture results NPDR PDR  

N=35(%) N=25(%) 

No growth 18(51.4) 13(52.0) χ
2
=0.002 p=0.965 

Staph CONg 9(25.7) 10(40.0) χ
2
=1.38 p=0.241 

Staph aureus 2(5.7) 0(0.0) FET P=0.506 

Non-hemolytic streptococcus 0(0.0) 2(8.0) FET P=0.089 

Candida 9(25.7) 1(4.0) χ
2
=4.95 p=0.026* 

Aspergillus 1(2.9) 0(0.0) FET P=1.0 

FET: Fischer exact test χ2: Chi-Square test *statistically significant (if p<0.05) 

8- Association between culture results and duration of diabetes among the studied cases: 

 Culture results and duration of diabetes had no statistical significance as in table (8). 

Table (8): Association between culture results and duration of diabetes among the studied cases. 

Culture results Duration of DM/years 
Test of significance 

Mean±SD 

No growth 14.09±5.47 t=0.123 p=0.224 

Staph CONg 12.79±6.96 t=0.324 p=0.747 

Staph aureus 12.0±11.3 z=0.98 p=0.786 

Non-hemolytic streptococcus 15.0±0.0 t=0.43 p=0.669 

Candida 11.60±5.68 t=0.890 p=0.377 

Aspergillus 10.0±0.0 t=0.521 p=0.604 

t: Student t test p:probability 

9- Demographic characteristics distribution among cases with retinopathy: 

Mean age was found higher in PDR patients than NPDR patients and NPDR patients 

were found higher in females and had a statistical significance as in table (9) 

Table (9): Demographic characteristics distribution among cases with retinopathy. 

 NPDR PDR Test of significance 

N=35 N=25 

Age/year  
Mean±SD 

 
53.69±7.23 

 
60.32±7.19 

t=3.51 P=0.001* 

Sex n(%)  
Males 
Females 

 
11(31.4) 
24(68.6) 

 
15(60.0) 
10(40.0) 

 
χ

2
=4.85 p=0.028* 

t:Student t test χ2: Chi-Square test *statistically significant (if p<0.05) 

10- Association between LogMAR Visual acuity, duration and treatment types 

distribution among cases with retinopathy: 

VA was found better in NPDR than PDR and PDR had an association with increase 

duration of diabetes as in table (10) 
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Table (10): LogMAR Visual acuity, duration and treatment types distribution among cases with 

retinopathy 

 NPDR PDR Test of significance 

N=35 N=25 

LogMAR VA 0.399±0.18 

0.33(0.1-1.0) 

0.112±0.07 

0.1(0.02-0.25) 

t=7.05 p<0.001* 

Duration of 

diabetes/years 

11.60±6.21 

12.0(3.0-20.0) 

15.36±5.29 

15.0(5.0-25.0) 

z=2.1 p=0.02* 

Therapy Oral 

hypoglycemic 

Insulin 

 

21(60.0) 

14(40.0) 

 

3(12.0) 

22(88.0) 

 

χ
2
=14.0 p<0.001* 

Z:Mann Whitney U test t:Student t test χ
2
: Chi-Square test *statistically significant (if 

p<0.05 

 

DISCUSSION:  

Conjunctival flora forms a defensive 

barrier against infection, it also includes 

major pathogens of ocular infections. In 

healthy individuals, the conjunctival flora is 

frequently comprised of same 

microorganisms as the skin flora.
 (12)

 

Normal bacteriologic flora inhibits the 

growth and invasion of pathogenic bacteria 

by restricting their nutrition and limiting the 

space available for growth and secretion of 

enzymes.
(13)

 

DM is one condition that may 

compromise immune status. Diabetics have 

a conjunctival flora pattern whose increased 

bacteria are a predominant cause of many 

diabetic infections.
 (14)

 

Detailed knowledge of normal 

conjunctival flora is essential for evaluation 

of culture results obtained under pathologic 

conditions. 

Our Study aimed to detect the presence 

of pathogenic bacteria other than floral 

bacteria which are important pathogens of 

ocular infections in diabetic patients. 

Our study included 60 eyes of 60 

patients, 26 were males and 34were females 

and 35 had NPDR, 25 had PDR who met the 

inclusion criteria. 

On analyzing the demographic data, we 

found that the mean age was 56.45±7.87 

ranging from (33.0-73.0 years) and mean 

BCVA was 0.287 range (0,02-1,0). 

Our study showed that growth of some 

bacteria were seen in 48.3% in out of 60 

eyes.  Staph CONg 31.7%, candida 16.7%, 

Staph aureus 3.3%, Non-hemolytic 

streptococcus 3.3% and Aspergillus 1.7% 

were the most frequently isolated organisms. 

Another factor that may affect the 

conjunctival flora is the type of 

hypoglycemic therapy. In our study, positive 

culture rates were higher among patients 

using insulin 52.8% compared to the OHG 

41.7% however, the difference had no 

statistical significance. Staph CONg was 

found higher in patients on insulin therapy 

36.1% compared to OHG 25.7% however, 

the difference had no statistical significance. 

The most important result of our study 

was the higher frequency of gram-positive 

bacterial isolates in the diabetic retinopathy 

patients, candida was the second most 

common. 

Bilen et al. 
(12)

 results showed no growth 

was observed in 12 out  of 17 patients (35.4%) 

with type 1 DM, 28 of 66patients (21.2%) 

with type 2 DM, and 25 of 50 (50%) control 

subjects. Staphylococcus epidermidis 

(11.79%) and Staphylococcus aureus (11.7%) 

were the most frequently isolated organisms in 

the type 1 DM group; S.epidermidis (24.2%) 

and S.aureus (21.2%) were the predominant 

organisms in the type 2 DM group. In control 
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subjects, S.epidermidis (22%), S.aureus 

(12%), and Corynebacterium spp (10%) were 

the most frequently isolated organisms. 

These results were also consistent with 

those reported by Karimsab et al. 
(15)

 in that 

Staphylococcus epidermidis was the most 

common organism isolated in diabetic and 

non- diabetic groups. It was isolated in 

86.66% of diabetic group as compared to 

36% in non-diabetic group. 

Similar findings were found in another 

study by Tahir et al.
(16)

 who concluded that 

diabetic patients had a significantly higher 

number of positive conjunctival cultures and 

the presence of diabetic retinopathy was 

correlated with an increase in positive 

cultures and a higher proportion of 

staphylococcus epidermidis. 

Our results were different from Adam et 

al.
(17)

 documenting that in the diabetic group, 

the following bacteria were identified: 

S.aureus in 6 cultures (30%); E.coli (gram-

negative bacilli) in 4 cultures (20%); CNS in 2 

cultures (10%); K.pneumoniae in 2 cultures 

(10%); and more than one species of 

bacterium in 6 cultures (30%). 

           Our results were better in 

documenting association between culture 

results, stage of diabetic retinopathy and 

types of therapy. Candida was found higher 

in stage of NPDR than PDR and had a 

statistical significance. 

Gram-positive and gram-negative bacteria 

differ in their sensitivity to antibiotics. 

Although antibiogram was not performed in 

this study, there are many such studies in this 

literature. Coşkun et al. 
(18)

 found that among 

conjunctival isolates of S.aureus, 91.1% were 

sensitive to ofloxacin and 86.6% to 

ciprofloxacin, while only 8.8% were sensitive 

to penicillin G; 28.8% of the isolates were 

methicillin resistant S.aureus and among these 

cultures, 38.5% showed sensitivity to 

ofloxacin or ciprofloxacin. In the same study, 

sensitivity of isolated S.epidermidis cultures to 

ofloxacin and ciprofloxacin was 92.5% and 

91.5%, respectively. 

Conclusion:  

The conjunctival floral pattern with 

increased bacteria in diabetics is a 

predominant cause of many diabetes related 

ocular infections. Ophthalmologists should 

be aware that conjunctival flora in diabetics 

differs from that in non-diabetics. This 

should be considered preoperatively and 

postoperatively, and appropriate treatment 

should be administered accordingly to 

diabetic patients. Gram-positive bacteria and 

candida were detected in higher ratios in the 

conjunctival flora of diabetic patients. 

Considering that flora elements may be 

important pathogens in ocular infections, 

treatment approaches to gram-positive 

bacterial and fungal infection should not be 

ignored in cases of ocular infections in 

diabetics. 
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 مسحة مه انمهتحمة نمرضً اعتلال انشبكٍة انسكري قسم انعٍىن جامعة عٍه شمس
1

،  أسامة عبذ انقادر سانم
1

، رأفت عهً رٌحان
1

أحمذ،  أمم ٌحٍى انمتىنى
1

، وسرٌه سعٍذ مذكىر
2

وهى علاء 

 انذٌه محمد فهٍم

 

انزٍ فهىسا   بنجكزشَبرؤوٌ اندفىٌ وانًهزحًخ ػذداً كجُشًا يٍ انجكزُشَب يٍ انجُئخ انخبسخُخ ورسًً ث: خهفٍة انمقذمة:

ًً  رهؼت  ػٍ غشَك إفشاص انىسبئػ انكًُُبئُخ نهحفبظ ػهً انزىاصٌ انسطحٍ ورُظُى  ب فٍ وظبئف اندسى انطجُؼُخدوسًا يه

انًُبػخ. كًب أَهب رُبفس انجكزُشَب انًسججخ نلأيشاض ػهً انزغزَخ وثبنزبنٍ رًُغ ًَىهب. رهؼت ثؼط أػعبء فهىسا انًهزحًخ 

شِظًب فٍ يشظٍ انسكشٌ ػُذيب رزأثش وظُفخ انًُبػخ ًْ  يًب لذ َؤدٌ إنً إصبثخ خطُشح. دوسًا يُ

جكزُشَب انًسججخ نلأيشاض ثخلاف ثكزُشَب انفهىسا هذفذ انذساسخ انحبنُخ إنً انكشف ػٍ وخىد انانهذف مه انعمم: 

 .نؼُُُخ نذي يشظً انسكشٌ وانزٍ رؼزجش يٍ يسججبد الأيشاض انهبيخ نهؼذوي ا

هزِ دساسخ وصفُخ يمطؼُخ أخشَذ فٍ لسى غت انؼُىٌ ولسى الأحُبء انذلُمخ فٍ يسزشفُبد خبيؼخ  انمرضى وانطرق:

وَسزُذ انزمشَش إنً َزبئح انثمبفخ انجكزشَىنىخُخ نهًهزحًخ انصحُخ  ،0202دَسًجش  11َىفًجش إنً  1ػٍُ شًس، يٍ 

 02ػًُُب غجُؼُخ نـ  02نًشظً اػزلال انشجكُخ انسكشٌ انزٍَ َضوسوٌ لسى انؼُبداد انخبسخُخ نهؼُىٌ. كبٌ يدزًغ انذساسخ 

هخ ثؼذ انؼًهُخ اندشاحُخ يشَعًب ثبػزلال انشجكُخ انسكشٌ. َؼبٍَ يشظً انسكشٌ يٍ خطش الإصبثخ ثبنزهبة ثبغٍ انًم

ثشكم أكجش يٍ انًشظً غُش انًصبثٍُ ثبنسكشٌ. رشكم ثكزُشَب انًهزحًخ واندفٍ وحزً انغشبء انًخبغٍ نلأَف غبنجُخ 

 انكبئُبد انحُخ انذلُمخ انًسججخ نلأيشاض انًشبسكخ فٍ انزهبة ثبغٍ انًمهخ ثؼذ اندشاحخ.

حذح ثبسزخذاو لطؼخ لطٍ يؼمًخ يجههخ ثًحهىل يهحٍ ػبدٌ ػٍ  َزى خًغ ػُُبد انًهزحًخ يٍ أٌ ػٍُ ػهًانىتائج: 

غشَك فشكهب فىق كُس انًهزحًخ انسفهٍ يٍ انُسبس انٍ انًٍُُ وانؼىدح يشح أخشي ثؼُبَخ شذَذح دوٌ نًس انمشَُخ أو اندفٍ 

ى الأحُبء انذلُمخ.  رى رى ثؼذ رنك إدخبل انًسحبد فٍ أَبثُت اخزجبس يُفصهخ ويؼمًخ ورى َمههب ػهً انفىس إنً يخزجش ػه، 

رى اسزخشاج  سبػخ.  84كىَكٍ، ورى فحصهب ثؼذ صسع انًسحبد يجبششح ػهً أخبس انذو، وأخبس انشىكىلارخ، وآخبس يب

رى إخشاء ثؼط و (gram-positive and negative cocci or bacilli) انُزبئح يٍ أخم صجغخ اندشاو ورمسًُهب إنً 

 ُشَب انًخزهفخ.بساد نهزًُُض ثجٍُ اانجكزالاخزج

انجكزشَب انجكزُشَب يىخجخ اندشاو وانفطشَبد رىخذ ثُسجخ أػهً فٍ فهىسا انًهزحًخ نًشظً انسكشٌ. ثبنُظش إنً أٌ انخلاصة: 

يسججبد أيشاض يهًخ فٍ انزهبثبد انؼٍُ، لا َُجغٍ ردبهم غشق انؼلاج نهجكزُشَب إَدبثُخ اندشاو وانؼذوي  يٍ فهىسا لذ ركىٌ

 د انزهبثبد انؼٍُ نذي يشظً انسكشٌ.انفطشَخ فٍ حبلا


