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Abstract  

HE current work aimed to isolate Staphylococcus aureus from milk of cows affected by clinical 

mastitis and to investigate the antimicrobial susceptibility phenotypes of the isolated strains. One- 

hundred and fifty milk samples were collected from cows with mastitis exhibiting clinical symptoms. 

Samples were obtained from small holders in the neighboring villages of Mansoura, Dakahalia 

governorates, Egypt. the bacteriological examination was carried out and The Suspected isolates were 

subjected for biochemical examination followed by PCR for species identification. S. aureus were then 

tested for its antimicrobial susceptibility against 18 antimicrobials commonly used for mastitis treatment 

in Egypt. S. aureus were recovered in a rate of 34% (51/150) from the total examined mastitic milk 

samples. Antimicrobial sensitivity indicated that the isolates had high susceptibility for imipenem, 

marbofloxacin and tetracycline (100%  each), ciprofloxacin, vancomycin and ciprofloxacin (98% 

each),cefotaxime (94.12%), gentamicin (92.2%), cefotaxime (94.12%), ceftriaxone (84.4%), 

sulfamethoxazole trimethoprim (88.2%), streptomycin (66.7%), while, the recovered S. aureus isolates 

showed complete resistance (100%) against ceftiofur and oxacillin. While, erythromycin, penicillin, 

amoxicillin clavulinic and spiramycin showed 55%, 41.2% 39.2% and 39.2% rate of resistance 

respectively. Multi-drug resistance (MDR) was detected in 94.11% of the retrieved isolates. S. aureus 

retrieved in a high frequency from the present study and have demonstrated increased resistance to 

commonly used antimicrobials which considered a serious problem for humans and animals health. Thus, 

the obtained data on the resistance traits of S. aureus isolated from samples of cow's milk would enable 

source attribution, risk assessment, and the development of better treatment strategies. 
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Introduction  

Bovine mastitis caused by bacteria is the most 

common and economically important illness in dairy 

farms. It occurs in clinical or subclinical form [1]. 

Mastitis pathogens are categorized into two groups 

based on the mechanism of transmission and primary 

reservoir: environmental pathogens, which enter the 

host body from the environment, and contagious 

pathogens, which spread from one animal to another 

[2].The predominant infectious pathogens causing 

mastitis in dairy farms with a significantly low cure 

rate are staphylococcal infections. According to 

reports, S. aureus is the cause of up to 40.0% of 

mastitis cases in many countries [3]. The bacteria can 

withstand phagocytosis in the udder and frequently 

results in chronic infection [4]. 

During milking, intramammary infections (IMIs) 

by S. aureus are highly transmittable. S. aureus IMI 

has a great effect on both animal health and welfare. 

It results in significant economic losses as well as it 

has a public health importance due to contamination 

of raw dairy products [5]. S. aureus mastitis starts by 

colonization of the teat ends by staphylococci and 

then the infection spread into the intramammary 

space. S. aureus is attached to and then goes into the 

epithelial cells of the mammary alveolus. In the 

affected epithelial cells, the bacterium reproduces 

and causing a chronic infection [6], and in turn 

consuming such unpasteurized milk can pose a 

public health hazard owing to presence of pathogenic 

bacteria as a result of contamination. On dairy farms, 

S. aureus carries virulence and antibiotic resistance 

genes that facilitate the bacteria's successful 
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colonization and spread across many environments 

and hosts [7]. 

Antimicrobial resistance is a major public health 

concern worldwide. The misuse and the overuse of 

antibiotics in treatment of bovine mastitis can results 

in development of antimicrobial resistance to the 

used antibiotics which may results in two significant 

features, delayed in treatment of mastitis and 

possible effects of resistant microorganisms 

spreading to people through the food chain. [8]. 

There has been a global rise in multidrug resistance, 

which is regarded as a hazard to public health. 

People who have multi-drug resistance bacteria have 

a high death rate. Antibiotic-resistant bacteria are 

predicted to be the cause of an additional 23,000 

deaths annually in the United States and 25,000 

deaths in the European Union [9]. Therefore, our 

purpose was to collect milk samples from mastitic 

cows from smallholders in different villages in 

Mansoura to demonstrate the prevalence of S. aureus 

in the collected samples and to investigate the 

phenotypic antimicrobial resistance profile of the 

isolated S. aureus strains 

Material and Methods 

Sampling  

One hundred and fifty individual quarter milk 

samples were obtained from 150 cows suffering from 

clinical mastitis in the period between January to 

November 2022 from the neighbouring villages of 

Mansoura city, at Dakahlia Governorate, Egypt. Milk 

samples were obtained from cows showing 

abnormalities in the foremilk, such as blood, flakes, 

clots, or a watery appearance, as well as redness of 

the udder. All samples were taken before the cows 

receiving antibiotic treatment. Before sample 

collection, the teat tips were cleaned by using 75% 

alcohol-soaked cotton balls and the initial milk 

streams were thrown away. A sterile Falcon tube 

devoid of preservatives was used to collect 3 to 5 

milliliters of milk from the afflicted quarter. The 

tubes were marked clearly and transported to the 

laboratory in a sterile cool container for 

bacteriological examination. 

Bacteriological analysis 

About 1ml from each milk sample was 

inoculation in 5 ml Trypton Soya Broth (TSB, 

(Oxoid Ltd, Hampshire, England) and incubated at 

37°C for 24 h. A loopful of the incubated broth was 

then streaked onto the surface of Baird Parker agar 

media supplied with Egg Yolk Tellurite Emulsion 

(HiMedia, Mumbai, India). Milk samples were also 

streaked into Blood Agar plates (Oxoid Ltd, 

Hampshire, England) with 7% sheep blood. Colonies 

of suspected S. aureus were then purified on Trypton 

Soya Agar (TSA). The purified isolates of S. aureus 

were identified biochemically by performing 

catalase, coagulase, oxidation-fermentation, 

haemolysin detection, Mannitol fermentation and 

DNase tests [10].   

Molecular identification of S. aureus 

The suspected S. aureus were subjected to PCR 

for species identification. The thermonuclease gene 

(nuc) was targeted in this for S. aureus identification. 

A primer sequence designed by Oliveira et al.  [11]  

obtained from was used with the following sequence 

F:  GCGATTGATGGTGATACGGTT and R: 

AGCCAAGCCTTGACGAACTAAAG. PCRs were 

carried out in a total volume of 25 µL, with 12.5 µL 

of 2X PCR master mix (Promega, Madison, USA), 1 

µL of each primer (ThermoFisher Scientific) 

comprising 20 pmol, and 5 µL of template DNA 

utilized in the reaction mixture. Nuclease-free water 

was used to complete the volume. Agarose gel 

electrophoresis was used to visualize approximately 

5 µL of each PCR product, using 1.2% agarose 

prepared in TBE.  The gel was visualized by a UV 

gel documentation device (Cleaver Scientific Ltd., 

ultra violet gel documentation system, Rugby, 

Warwickshire, UK).  

Antibiotic susceptibility testing 

The retrieved isolates were tested by Kirby-Bauer 

disc diffusion method [12] for detection their 

sensitivity to antimicrobial agents on Muller Hinton 

agar (Oxoid, UK). Eighteen antibiotic disks (Oxoid, 

UK) were used including penicillin (P, 10 iu), 

vancomycin (VA, 30 µg), oxacillin (OX, 15 µg), 

sulfamethoxazole-trimethoprim (SXT, 25 µg), 

gentamicin (CN, 10 µg)cefuroxime (CXM, 30 µg ), 

ampicillin (AM, 15 µg), cefotaxime (CTX, 30 µg), 

amoxicillin clavulinic (AMC, 10 µg), ciprofloxacin 

(CIP, 5 µg), cefetrixone (CRO, 30 µg), Erythromycin 

(E, 15 µg), streptomycin (S, 10 µg), tetracycline (TE, 

30 µg), marbofloxacine (MAR, 5 µg), spiramycin 

(SP, 100 µg), ceftifuer (EFT, 30 µg), and imipenem 

(IMP, 10 µg). The antimicrobial discs were placed 

onto the surface of the media after spreading 

bacterial suspensions equivalent to the 0.5 

McFarland standards turbidity. The plates were 

incubated at 37°C and the results were recorded after 

24h according to recommendations of CLSI [12]. 

The isolates displayed resistance to three or more 

antimicrobials were categorized as MDR.  

Statistical analysis 

Microsoft Excel was used to enter and analyze 

descriptive data, such as percentages and frequency 

distributions, utilizing the Statistical Package for 

Social Sciences, version 16. A multiple antibiotic 

resistance (MAR) index was computed by dividing 

the total number of antimicrobial resistances found in 
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each isolate by the total number of antimicrobials 

tested [13]. 

Results 

Prevalence of S. aureus 

By streaking milk samples on the selected culture 

media, on Baird Parker agar plates, S. aureus 

colonies appear as black colonies encircled by a 

transparent halo zone as illustrated in Fig. 1. Upon 

further incubation may produce lipolytic activity 

(opaque zone) due to an egg yolk–lecithinase 

reaction. On Blood agar plates, S. aureus produced 

complete zone of hemolysis (beta- hemolysis). After 

streaking of S. aureus on TSA, it appears as yellow 

golden colonies. The suspected colonies were 

confirmed by biochemical tests as above previously. 

The biochemically identified isolates were then 

subjected to PCR targeting nuc gene, S. aureus was 

successfully amplified at 270 bp from all 

biochemically confirmed isolates (Figure 2).  Fifty –

one S. aureus isolates (34%) were recovered from the 

total examined quarter milk samples. Geographical 

distribution of S. aureus is shown in Table 1, Fig. 3.  

Susceptibility of Staphylococcus aureus to antibiotics 

The results from this study demonstrated that the 

isolates were highly susceptible to imipenem, 

marbofloxacin and tetracycline (100% each), 

ciprofloxacin, vancomycin and ciprofloxacin (98% 

each), cefotaxime (94.12%), gentamicin (92.2%), 

cefotaxime (94.12%), Ceftriaxone (84.4%), 

sulfamethoxazole- trimethoprim (88.2%), 

Streptomycin (66.7%) while, the recovered S. aureus 

isolates were highly resistant (100%) against 

ceftiofur and oxacillin. Additionally, erythromycin, 

penicillin, amoxicillin clavulinic and spiramycin 

showed 55%, 41.2% 39.2% and 39.2% rate of 

resistance respectively against the tested isolates as 

displayed in Table 2. Interestingly S. aureus isolates 

displayed complete resistance to oxacillin. A 94.11% 

(48/51) of S. aureus isolates were categorized of as 

MDR strains. As it shown in Table 3 , 5.9% (3/51) 

showed resistance to two antimicrobial agents, 

11.8% (6/51) showed resistance to three 

antimicrobial agents, 17.64% (9/51) showed 

resistance to four antimicrobial agents, 33.3% 

(17/51) showed resistance to five antimicrobial 

agents,17.64% (9/51) showed resistance to six 

antimicrobial agents, 9.8% (5/51) showed resistance 

to seven antimicrobial agents, 1.96% (1/51) indicated 

resistance to eight different antimicrobial agents, 

while 1.96% (1/51) shown resistance to 10 different 

antimicrobial agents.  

Discussion 

Several bacterial infections that afflict dairy 

animals can affect the yield of milk. One of the most 

significant and deadly illnesses affecting dairy herds 

is mastitis, in both its clinical and subclinical forms. 

S. aureus has been identified as the predominant 

bacterial agent of bovine mastitis in numerous 

countries [14]. S. aureus is considered a serious 

hazard to the safety of dairy products since it 

adversely affects their quality.  

In the present study, 51 samples (34%) of the 150 

mastitic milk samples were found infected by S. 

aureus which was similar to Sayed, [15]  who 

examined an examination on 100 milk samples 

obtained from milking cows in Assiut Governorate, 

Egypt that were symptomatic mastitic, they found to 

be present in 34.65%. However, a greater prevalence 

percentage of S. aureus (71.4%) was reported by 

Abou-Zaid and El Sawalhy [16]. On the other hand, 

Ahmed et al. [17] and Sayed and Mohamed [18] 

reported a lower prevalence of S. aureus from 

mastitis (21.7 and 23.6%, respectively). In 

Bangladesh, Salauddin et al. [19] observed a greater 

frequency (100%). In Kashan, Iran: 21.9 % 

prevalence was detected by Moniri et al. [20] while, 

the distribution of S. aurues among the yielded 

organisms was 13.6%  in the milk samples of 

lactating cows from three areas from southeastern US 

dairies [21]. Another study found that S. aureus 

infects 3% of the total investigated animals from7 

dairy herds in New York State [22]. Generally, the 

obtained results from this study are within prevalence 

rate ranging from 8.0 to 64.0% recorded in previous 

investigations [23, 24, 25[. This difference could be 

explained by variations in the research areas' 

geographic distribution, biosecurity protocols, and 

immunological state relative to other studies. Since 

milkers' hands are the primary means of transmission 

for S. aureus during the milking process, inadequate 

hygiene procedures contribute to the pathogen's high 

occurrence [26]. Determining the most likely source 

or sources of IMI for understanding and in turn 

control S. aureus mastitis, which is most commonly 

transmitted primarily at milking time from cow to 

cow. When the infected cow is milked and the next 

cow is milked with the same unit, this action 

increases the risk of acquiring S. aureus mastitis. 

One of the main ways that antibiotic-resistant 

bacterium infections spread to human populations is 

through the intentional use of antimicrobial drugs in 

veterinary medicine, thus may potentially lead to 

public health issues [27] . Resistance to a specific 

antibiotic may appear in a specific region as a result 

of its frequent and long-term use. In this study, 

94.11% of S. aureus involved in cow’s mastitis 

expressed a multiple antibiotic resistance phenotype, 

with 100% resistance against ceftiofur and oxacillin, 

followed by erythromycin and penicillin. Similarly, 

the results from the present study were go on line 

with a study conducted in China found that 77.3% of 
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S. aureus isolates tested showed resistance to the 

used antimicrobials [28]. MDR was also recorded at 

a different rate in other studies conducted in   

Denmark (75%), Brazil (55.1%), and Argentina 

(40%) [29, 30]. Hoque et al. [4] showed that most of 

the S. aureus strains were highly resistant to oxacillin 

and to a lesser extent to erythromycin and penicillin. 

Antimicrobial resistance of S. aureus isolates in the 

current investigation is marginally higher than 

findings in previous studies [31, 32, and 33]. 

In Canada, Naushad et al. [34]  reported that 19% 

of isolates were resistant to beta-lactams and 7% of 

isolates showed resistance to sulfonamides, while 

resistance was uncommon against tetracycline, 

ceftiofur, and erythromycin and to the combination 

of penicillin and novobiocin (3, 3, 2, and 2% of all 

isolates, respectively). High morbidity and economic 

losses are related to infections with MDR S. aureus. 

The emergence of MDR strains of S. aureus, 

resulting in either clinical or subclinical mastitis has 

become a major public health importance in recent 

years. Similarly, in a previous study carried out by 

Salauddin et al. ]19[. The findings of this study will 

help in selecting an effective and appropriate 

antimicrobial agent for controlling bovine mastitis in 

Egypt. The recognition of MDR-SA in mastitis milk 

is described as alarming for the health of human, as 

S. aureus has zoonotic potential as it signifies a great 

public health importance. Livestock may have the 

upper hand in the transmission of such bacteria to 

humans through milk [35] , which may be described 

as a great threat to public health, veterinarians and 

farm-associated workers. 

Conclusions 

The study results revealed a significant frequency 

of S. aureus in dairy cows. The high prevalence of S. 

aureus may be contributed to the unhygienic milking 

process and inadequate farm management and the 

high prevalence of S. aureus contaminated milk that 

was resistant to widely used antibiotics, which 

presents a concern to public health. Therefore, it is 

advised that the animal treatments be based on 

antibiotic susceptibility testing. In addition, it is 

essential to create a successful control program to 

prevent S. aureus from infecting humans, especially 

those are MDR. 
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TABLE 1. Geographical distribution of S. aureus in this study  

Name of the area Number of S. aureus isolates Percentage (%) 

Salaka 5 9.8% 

Belgay 4 7.8% 

Kom Ederby 7 13.7% 

Shawa 6 11.8% 

Neqita 5 9.8% 

Tanah 3 5.9% 

Baqlia 3 5.9% 

Sandowb 1 1.9% 

Mit Elakrad 3 5.9% 

Telbana 6 11.8% 

Menia Sandowb 5 9.8% 

Ezba Rezkalla 3 5.9% 

Total 51 100% 
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TABLE 2. Antimicrobial resistance of S. aureus isolates from cow mastitic milk 

Antibiotics Disc codes Concentrations Antimicrobial classes Resistant  Sensitive  

No. % No. % 

Amoxicillin clavulinic AMC 10 µg Β-lactam 20 39.2 31 60.8 

Sulfamethoxazole 

Trimethoprim 

SXT 23.75/1.25 µg Potentiated 

sulfonamides 

6 11.8 45 88..2 

Gentamicin CN 10 µg Aminoglycosides 4 7.8 47 92.2 

Ciprofloxacin CIP 5 µg Quinolones 1 2 50 98 

Cefuroxime CXM 30 µg Β-lactam 9 17.65 21 82.35 

Penicillin P 10 IU Β-lactam 21 41.2 30 58.8 

Ceftriaxone CRO 30 µg Β-lactam 8 15.7 43 84.3 

Ceftiofur EF T 30 µg Β-lactam 51 100 0 0.00 

Vancomycin VA 30 µg Glycopeptide 1 2 50 98 

Streptomycin S 10 µg Aminoglycosides 17 33.3 34 66.7 

Tetracycline TE 30 µg Tetracycline 0 0.00 51 100 

Erythromycin E 15 µg Macrolides 28 55 23 45 

Ampicillin AM 15 µg Β-lactam 12 23.5 39 76.5 

Oxacillin OX 15 µg Β-lactam 51 100 0 0.00 

Cefotaxime CTX 30 µg Β-lactam 3 5.88 48 94.12 

Imipenem IMP 10 µg Β-lactam 0 0.00 51 100 

Spiramycin SP 100 µg Macrolide 20 39.2 31 60.8 

marbofloxacin MARBO 5 µg Fluoroquinolones 0 0.00 51 100 
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TABLE 3 Antibiogram-resistant patterns and MAR index of S. aureus 

Antibiotypes Resistance pattern MAR index Isolates no. (%) 

1 AMC, AM, P, EFT, S, OX 0.33 1(1.96) 

2 AMC, E, AM, EFT, S, OX 0.33 1(1.96) 

3 E, P, EFT, S, OX 0.27 1(1.96) 

4 AMC, E, P, CRO,EFT, OX 0.33 1(1.96) 

5 AMC, EFT, OX 0.16 1(1.96) 

6 P, EFT, S, OX, SP 0.27 1(1.96) 

7 AMC, E, EFT, OX, SP 0.27 1(1.96) 

8 AMC, P, CRO, EFT,S, OX, SP 0.38 1(1.96) 

9 AMC, CXM, VA, E, AM, SXT,EFT, OX 0.44 1(1.96) 

10 AM, P, EFT, S, OX, SP 0.33 1(1.96) 

11 EFT, OX 0.11 3 (5.88) 

12 E, EFT, OX 0.16 3 (5.88) 

13 AMC, E, AM, EFT, OX 0.27 1(1.96) 

14 AMC, AM, SXT, EFT,OX 0.27 1(1.96) 

15 CXM, E, AM, P, EFT,OX, SP 0.38 1(1.96) 

16 AMC, P, EFT, OX, SP 0.27 1(1.96) 

17 CRO, EFT, OX, SP 0.22 1(1.96) 

18 EFT, S, OX 0.16 2 (3.9) 

19 EFT, S, OX, SP 0.22 1(1.96) 

20 E, P, EFT, OX 0.22 1(1.96) 

21 E, P, CRO,EFT, OX 0.27 1(1.96) 

22 E, P, EFT, OX, SP 0.27 1(1.96) 

23 AMC, CTX, AM, EFT, OX, SP 0.33 1(1.96) 

24 AMC, CXM, CN, EFT, S, OX, SP 0.38 1(1.96) 

25 CXM, EFT, S, OX 0.22 1(1.96) 

26 CTX, CXM, E, EFT, S, OX 0.33 1(1.96) 

27 CXM, E, SXT, EFT, OX 0.27 1(1.96) 

28 AMC, CXM, E, SXT, P, EFT, OX 0.38 1(1.96) 

29 E, SXT, P, EFT, OX 0.27 1(1.96) 

30 AMC, E, AM, P, CRO,EFT, OX 0.38 1(1.96) 

31 E, P, CRO, EFT, OX, SP 0.33 1(1.96) 

32 E, EFT, OX, SP 0.22 2 (3.9) 

33 E, AM, EFT, OX, SP 0.27 2 (3.9) 

34 AMC, CN, E, EFT, OX, SP 0.33 1(1.96) 

35 AMC,CN, E, AM, P, CRO,EFT, S, OX, SP 0.55 1(1.96) 

36 P, EFT, S, OX 0.22 2 (3.9) 

37 AMC, E, P, EFT, OX 0.27 1(1.96) 

38 CIP, AMC, CXM, E, EFT, OX  0.33 1(1.96) 

39 AMC, CN, EFT, OX, SP 0.27 1(1.96) 

40 AMC, SXT, P, EFT, OX 0.27 1(1.96) 

41 P, CRO, EFT, S, OX 0.27 1(1.96) 

42 E, EFT, S, OX 0.22 1(1.96) 

43 CTX, CXM, EFT, OX, SP 0.27 1(1.96) 
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Fig. 1. Black jet colonies of S. aureus on Paired parker agar media 

 

 

Fig. 2. Agarose gel electrophoresis showing amplification of nuc gene at 270bp 

L: DNA ladder, 1: control positive, 2 : control negative 

 

 
 

Fig. 3. Geographical distribution of S. aureus isolates recovered from this study 
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انكشف ػه تىاجذ انمكىر انؼىقىدي انذهبي في أنبان الابقار انمصابه بانتهاب انضزع 

 حساسيه انمؼزولات نهمضادات انحيىيهالاكهيىيكي مغ تحذيذ الأوماط انظاهزيه نمذي 

 1و  جمال يىوس 1، أمم ػىض2، وىرا فتحي مصطفي1ساميه سانم

 .يصش، خايؼّ انًُصٕسِ ،ّ انطة انثٍطشيكهٍ ،قسى انثكرشٌا ٔانًُاػّ ٔانفطشٌاخ 1
 .يصش ،خايؼّ انًُصٕسِ ،يشكض خشاحّ اندٓاص انٓضًً 2

  

 انمهخص

ٌٓذف انؼًم انحانً إنى ػضل انًكٕساخ انؼُقٕدٌح انزْثٍح يٍ حهٍة الأتقاس انًصاتح تانرٓاب انضشع ٔدساسح الأًَاط 

انظاْشٌح نهحساسٍح انًضادج نهًٍكشٔتاخ نهسلالاخ انًؼضٔنح. ذى خًغ يائح ٔخًسٍٍ ػٍُح حهٍة يٍ الأتقاس انًصاتح 

. ذى انحصٕل ػهى انؼٍُاخ يٍ أصحاب انحٍاصاخ انصغٍشج ظاْشٌّ اكهٍٍُكٍّ اػشاضتانرٓاب انضشع ٔانرً ذظٓش ػهٍٓا 

يٍ انقشي انًدأسِ نًذٌُّ انًُصٕسِ تًحافظح انذقٓهٍح تًصش. ذى فحص انؼٍُاخ انًدًؼح نهرأكذ يٍ ٔخٕد تكرشٌا 

نكًٍٍائً انًكٕساخ انؼُقٕدٌح انزْثٍح ػٍ طشٌق صساػرٓا ػهً أساط تكرٍشٌّ ثى إخضاع انؼضلاخ انًشرثّ تٓا نهفحص ا

( نرحذٌذ الإَٔاع. ذى تؼذ رنك اخرثاس حساسٍرٓا نًضاداخ PCRانحٍٕي ٔتؼذْا إخشاء ذفاػم انثهًشج انًرسهسم )

َٕػًا يٍ يضاداخ انًٍكشٔتاخ انًسرخذيح ػادجً نؼلاج انرٓاب انضشع فً يصش.اثثد انُرائح ٔخٕد  18انًٍكشٔتاخ ضذ 

ٍ إخًانً ػٍُاخ انهثٍ انرً ذى فحصٓا. أشاسخ انحساسٍح نهًضاداخ ( ي51/150% )34انًكٕس انؼُقٕدي انزْثً تُسثح 

% نكم 100انًٍكشٔتٍح إنى أٌ انؼضلاخ نذٌٓا حساسٍح ػانٍح نًضاداخ الإًٌٍثٍٍُى ٔانًاستٕفهٕكساسٍٍ ٔانررشاسٍكهٍٍ )

%(، 94.12) % نكم يًُٓا(، ٔانسٍفٕذاكسٍى98يًُٓا(، ٔانسٍثشٔفهٕكساسٍٍ ٔانفاَكٕياٌسٍٍ ٔانسٍثشٔفهٕكساسٍٍ )

%(، سهفايٍثٕكساصٔل ذشًٌٍثٕتشٌى 84.4%(، سٍفرشٌاكسٌٕ )94.12%(، ٔانسٍفٕذاكسٍى )92.2ٔاندُرايٍسٍٍ )

%( 100%(، تًٍُا أظٓشخ ػضلاخ انًكٕساخ انؼُقٕدٌح انزْثٍح انًقأيح انكايهح )66.7%(، سرشترٕياٌسٍٍ )88.2)

ٔيٍسٍٍ، انثُسهٍٍ، الأيٕكسٍسٍهٍٍ كلافٍٕنٍُك ٔانسثٍشايٍسٍٍ ضذ انسٍفرٍٕفٕس ٔالأٔكساسٍههٍٍ. فً حٍٍ أظٓشخ الاسٌثش

( فً MDR% ػهى انرٕانً. ذى انكشف ػٍ انًقأيح نلأدٌٔح انًرؼذدج )39.2% ٔ 39.2%، 41.2%، 55َسثح يقأيح 

اٌذج % يٍ انؼضلاخ. نزا فاٌ ٔخٕد انًكٕساخ انؼُقٕدٌح انزْثٍح تُسثّ يشذفؼّ فً ْزِ انذساسّ ٔيقأيرٓاانًرض94.11

نًضاداخ انًٍكشٔتاخ شائؼح الاسرخذاو ٔانرً ذؼرثش يشكهح خطٍشج ػهى صحح الإَساٌ ٔانحٍٕاٌ ٌٕضح اًٍّْ انثٍاَاخ 

انرً ذى انحصٕل ػهٍٓا ػٍ انًقأيح نهًكٕساخ انؼُقٕدٌح انزْثٍح انًؼضٔنح يٍ ػٍُاخ حهٍة انثقش انرً ذساػذ فً ذحذٌذ 

 دٍاخ ػلاخٍح أفضم.انًصذس، ٔذقٍٍى انًخاطش، ٔذطٌٕش اسرشاذٍ

 : انًكٕساخ انؼُقٕدٌح انزْثٍح، الأتقاس، انرٓاب انضشع، انًقأيح انًرؼذدِ نهًضاداخ انحٌٍّٕ.انكهمات انذانه


