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ABSTRACT 

 

The objective of this study was to determine the incidence of E. coli, Salmonellae, Staph. aureus and 

Streptococcus species in raw cow's milk and their resistance and sensitivity to nine antibiotics. One hundred raw 

cow's milk samples were collected from different markets in Kafrelsheikh Governorate which sold uncooled. 

Aerobic plate count showed a mean value of 4.28x10
5
 ±1.23x10

5 
cfu/ml. The results revealed that 72 samples 

were positive to pathogenic bacteria, 12 isolates of E.coli (2 isolates each of O26:H11, O91:H21, O124:H30 and 

O128:H2 and 4 isolates of O111:H2), 6 isolates of Salmonellae (4 isolates of S. typhyimurium and 2 isolates of S. 

infantis), 34 isolates of Staph. aureus and 20 isolates of Streptococcus spp. (St. agalactiae and dysgalactiae (6 

isolates for each ), St. uberis (4 isolates), St. pyogenes and St. viridans (2 isolates for each). The isolated strains 

were subjected to antibiotic sensitivity test which resulted in the highest sensitivity of E.coli to Ciprofloxacin 

(66.66%), for Salmonellae, Ciprofloxacin and Gentamicin (66.66%), for Staph. aureus, Amoxycillin+Clavulonic 

acid (85.29%), and for Streptococcus spp., Amoxycillin+Clavulonic acid (90%). On the other hand the highest 

resistance of E. coli was to Penicillin P and Clindamycin (100%), for Salmonellae, Penicillin P and Clindamycin 

(100%), for Staph. aureus, Sulphamethoxazole+Trimethoprim (64.70%) and Streptococcus spp. were to 

Streptomycin (60%). Public health importance of the isolated organisms was discussed. Improving hygienic 

conditions and careful handling of cow during milking should be followed to limit the spread of such bacteria to 

humans were recommended and limited the use of antibiotics to decrease bacterial resistance.  
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INTRODUCTION 

 
Milk and dairy products are basic components of 

human diet. However, raw milk consumption is 

accompanied by the risk of ingesting pathogenic 

bacteria that can pose an elevated health hazard 

(Latorre et al., 2009). Raw milk may be colonized by 

a variety of pathogens such as Escherichia coli, 

Staph. aureus and Salmonella typhimurium. 

Therefore, they represent an important source of food 

borne pathogens. These pathogens in milk have been 

linked to the environment in the farm, mixing clean 

milk, with mastitic milk and from live stock (Marco 

and Wells-Bennik, 2008). 

 

E.coli and Salmonellae can contaminate milk through 

feces, bedding, improperly cleaned teats, milk 

handling and equipment contaminated with soil or 

polluted water (Brooks et al., 1991). As  the  presence  
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of E.coli and Salmonellae in dairy products induce 

mainly undesirable changes that render the product of 

inferior quality, unmarketable and unfit for human 

consumption. Moreover, their presence is frequently 

considered as reliable index of fecal contamination 

(Thatcher and Clark, 1978). Outbreak of food borne 

illnesses following consumption of raw milk and 

dairy products made from raw milk may be caused by 

Shiga Toxin – producing E.coli (STEC) and 

Salmonella spp. (Jayarao et al., 2006). The primary 

condition associated with cases of food borne illness 

caused by STEC and Salmonella spp. is 

gastroenteritis which is usually self-limiting, while 

immunocompromised individuals were at a higher 

risk of serious illness. Staph. aureus is one of the 

major bacterial agents causing food borne diseases in 

human worldwide (EFSA, 2010). Staphylococcal 

food poisoning is usually self-limiting and revolves 

within 24 to 48 h after onset. Staph. aureus is 

responsible for diseases caused by exotoxin 

production and by direct invasion and systemic 

dissemination such as  Bacteremia, septic shock 

syndrome, skin infection and abscesses (Martineau   

et al., 2000). 
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Staph. aureus and St. agalactic are rarely found 

outside of the mammary gland, environmental 

mastitis pathogens (St. uberis and coliforms) can 

occur in milk as a result of other contributing factors 

such as dirty cows, poor equipment cleaning and/or 

poor cooling (Wood, 1992).  

 

Antibiotics are used to treat diseases of cattle, sheep, 

goat, water buffalo and other animals, as well as used 

as preservatives for milk (Devriese et al., 1997). The 

indiscriminate use of antibiotics has led to the 

development of multiple antibiotic resistances thereby 

rendering the antibiotic treatment ineffective. Purpose 

of antibiotic sensitivity testing is to determine the 

susceptibility of bacteria to various antibiotics. The 

standardized test is used to measure the effectiveness 

of a variety of antibiotics on a specific organism in 

order to prescribe the most suitable antibiotic therapy 

(Madigan et al., 2000). 

 

Raw milk produced under poor hygienic status harbor 

great number and different types of bacteria. 

Therefore, the present study aimed to evaluate the 

hygienic conditions of raw cow's milk sold in markets 

in Kafrelsheikh Governorate by screening for the 

presence of E. coli, Salmonella spp., Staph. aureus,  

and Streptococcus spp. and their resistance and 

sensitivity  to nine antibiotics.  

 
MATERIALS AND METHODS 

 
1. Collection of samples: 

One hundred raw cow's milk samples were collected 

randomly from different markets in Kafrelsheikh 

Governorate. The samples were taken into sterile 

glass bottles and directly transferred to the laboratory 

in an ice box under hygienic conditions without delay 

and examined upon arrival. 

 

2. Aerobic Plate Count (APC): 
The technique was applied by using surface plating 

method on standard plate count agar according to 

APHA (2004), 10 ml of raw milk samples were 

mixed for 2 min with 90 ml of physiological sterile 

saline in a stomacher to obtain a homogenous 

dispersion to make a dilution of 1:10. From which 

further decimal dilutions were prepared for counting. 

 

3. Isolation and identification of E. coli (Bailey and 

Scott, 1990): 

For the isolation and identification of E. coli, 1 ml of 

the milk sample was inoculated into MacConkey 

enrichment broth and incubated at 37°C for 24 hours, 

the positive enriched sample with gas production was 

cultured on Eosin Methylene Blue (EMB) Agar plates 

and incubated at 37 °C for 24 hours. 

Morphologically, typical colonies (at least 4 / plate) 

producing metallic sheen on EMB were stabbed into 

semisolid agar tubes for further identification. 

Biochemical tests according to Macfaddin (2000) 

were performed to confirm E. coli using Catalase, 

Indole, Methyl red, Voges- Proskauer, Nitrate 

reduction, Urease production, Simon citrate agar and 

various sugar fermentation tests. The positive isolates 

were serologically identified according to Kok et al. 

(1996) by using rapid diagnostic E.coli Set1: O and 

Set 2: H antisera sets (DENKA SEIKEN Co., Japan).  

 

4. Isolation and identification of Salmonellae 

(Mackie and McCartney, 1989 and Quinn et al. 

2004): 
For the isolation and identification of Salmonellae, 1 

ml of the milk sample was inoculated into 10 ml of 

Rappaport Vassilidis broth (enrichment broth) 

followed by XLD as selective plating media. The 

suspected colonies appeared as red colonies with or 

without black center were identified biochemically 

and serologically. In general, serological 

identification of Salmonellae was carried out 

according to Kauffman – White scheme (Kauffman, 

1974) for the determination of somatic (O) and 

flagellar (H) antigens using Salmonella antiserum 

(DENKA SEIKEN Co., Japan). 

 

5. Isolation and identification of Staph. aureus as 

recommended by Mekonnen et al. (2011): 10 ml of 

raw milk samples were mixed for 2 min with 90 ml of 

physiological sterile saline in a stomacher to obtain a 

homogenous dispersion to make a dilution of 1:10. 

From which further decimal dilutions were prepared 

for isolation of Staph. aureus by streaking (0.1ml) of 

the enriched milk samples on mannitol salt agar  and 

Baird Parker agar supplemented with egg yolk and 

potassium tellurite and the plate was incubated at 37 

°C for 24–48 hours.. Typical coagulase-positive 

Staph. aureus colonies are yellow colonies 

surrounded with halo zone on mannitol salt agar or jet 

black shining convex colonies surrounded by white 

halo zone, 1-1.5 mm in diameter on Baird Parker agar 

were considered to be presumptive Staph. aureus. 

Characteristic colonies were stabbed into semisolid 

agar tubes for further identification by conventional 

methods including Gram’s stain and various 

biochemical tests including coagulase test with rabbit 

plasma, anaerobic utilization of glucose, catalase test, 

oxidase test, indole, nitrate reduction and hemolysis 

on sheep blood agar. 

 

6. Isolation and identification of Streptococcus 

species as recommended by Carter and Cole 

(1990). 
The prepared sample was streaked on the surface of 

Edwards's medium (HIMedia) with add 7% sheep 

blood. The inoculated plates were incubated at 37°C 

for 24-48 hours and examined for bacterial growth. 

Suspected streptococcal colonies (colorless colonies 

with hemolysis) were sub- cultured, purified and 

preserved in semisolid agar tubes for further 

identification. The isolates were initially identified by 

characteristic morphology and catalase-negative 

before being subjected for identification by using the 
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following tests: hemolysis onto 7% sheep blood agar, 

arginine hydrolysis, esculin hydrolysis, sodium 

hippurate hydrolysis, growth in 6.5% NaCL litmus 

milk, gelatin liquefaction, bile solubility and 

carbohydrate fermentation tests.  

 

7. Antibiotic Sensitivity testing: was applied 

according to guide lines stipulated by the 

international recommendations given by the National 

Committee for Clinical Laboratory Standards 

(NCCLS, 2002) using Muller Hinton agar. Bacterial 

isolates were tested for their susceptibility to 9 

different antimicrobial discs included P: Penicillin 

(10 IU), S: Streptomycin (10µg), E: Erythromycin 

(15µg), CD: Clindamycin (2µg), G: Gentamicin 

(10µg), CIP: Ciprofloxacin (5µg), SXT: 

Sulphamethoxazole+Trimethoprim (25µg), AMC: 

Amoxycillin+Clavulonic acid (20µg+ 10µg), T: 

Oxytetracycline (30µg). 

  
RESULTS   

 
Table 1: Statistical analytical results of Aerobic Plate Count (APC) in raw cow's milk samples (n=100). 
 

No. of +ve 

samples 

% Count / ml 

Min Max Mean ± SE 

100 100 3.76 x 10
4 6.32 x 10

6 4.28 x 10
5 ±1.23 x 10

5 

 
Table 2: Incidence of isolation of E. coli, Salmonellae, Staph. aureus and Streptococcus species from the 

examined raw cow's milk samples (n=100). 
 

Total No. 

of examined 

samples 

Prevalence of isolated organisms 

 

 

 

E. coli Salmonellae Staph. aureus Strept. spp 

No. % No. % No. % No. % 

100 12 

 

12 

 

6 6 34 34 20 20 

 
Table 3: Incidence and serotyping of E. coli isolated from the examined raw cow's milk samples. 
 

E. coli strains 

No. of isolates 

No. (12/100) % 

O26 : H11 2 2 

O91 : H21 2 2 

O111 : H2 4 4 

O124:H30 2 2 

O128 : H2 2 2 

Total 12 12 
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Table 4: Incidence and serotyping of Salmonellae isolated from the examined raw cow's milk samples (n=100). 
 

Salmonella 

Serovars 

No. of isolates Antigenic Structure 

No. % Somatic (O) 
Flagellar (H) 

Ph I :Ph II 

 

S. typhimurium 

 

4 

 

4 1,4,5,12 i : 1,2 

S. infantis 2 2 6,7 r : 1,5 

Total 6 6  

 
Table 5: Incidence of Gram +ve cocci isolated from the examined raw cow's milk samples (n=100). 
 

Gram +ve cocci 
Positive samples 

No. % 

Staphylococcus aureus 34 34 

Streptococcus agalactiae 6 6 

Streptococcus dysgalactiae 6 6 

Streptococcus uberis 4 4 

Streptococcus pyogenes 2 2 

Streptococcus viridans 2 2 

Streptococcus spp. 20 20 

 
Table 6: Susceptibility of Gram negative (E.coli and Salmonellae) to antimicrobial agents. 
 

 

Antimicrobial agent 

 

E. coli (12 isolates) Salmonellae (6 isolates) 

Sensitive Resistant Sensitive Resistant 

No. 

 

% No. 

 

% No. 

 

% No. 

 

% 

Penicillin P _ 0.0 12 100 _ 0.0 6 100 

Amoxycillin+Clavulonic acid 7 58.33 5 41.66 3 50 3 50 

Ciprofloxacin 8 66.66 4 33.33 4 66.66 2 33.33 

Clindamycin _ 0.0 12 100 _ 0.0 6 100 

Streptomycin 6 50 6 50 3 50 3 50 

Gentamicin 7 58.33 5 41.66 4 66.66 2 33.33 

Sulphamethoxazole + 

Trimethoprim 

6 50 6 50 3 50 3 50 

Erythromycin 1 8.33 11 91.66 1 16.66 5 83.33 

Oxytetracycline 3 25 9 75 2 33.33 4 66.66 
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Table 7: Susceptibility of Gram positive (Staph. aureus and Streptococcus spp. isolates) to antimicrobial agents. 
 

 

Antimicrobial agent 

 

Staph. aureus  (34 isolates) Streptococcus spp. (20 

isolates) 

Sensitive Resistant Sensitive Resistant 

No. 

 

% No. 

 

% No. 

 

% No. 

 

% 

Penicillin P 20 58.82 14 41.17 13 65 7 35 

Amoxycillin+Clavulonic acid 29 85.29 5 14.70 18 90 2 10 

Ciprofloxacin 27 79.41 7 20.58 15 75 5 25 

Clindamycin 26 76.47 8 23.52 12 60 8 40 

Streptomycin 17 50.0 17 50.0 8 40 12 60 

Gentamicin 18 52.94 16 47.05 14 70 6 30 

Sulphamethoxazole + Trimethoprim 12 35.29 22 64.70 10 50 10 50 

Erythromycin 25 73.52 9 26.47 13 65 7 35 

Oxytetracycline 24 70.58 10 29.41 14 70 6 30 

 
DISCUSSION 

 
The safety of raw cow's milk is influenced by a 

combination of management and control measures 

along the entire dairy supply chain. Control of animal 

health, adherence to good milking practices and 

control over milking parlor hygiene are important in 

reducing the microbial load in raw milk. The 

modeling undertaken demonstrates that although the 

pathogen level may be very low in raw milk, there 

remains a risk of causing illness if consumed.  

 

Inappropriate temperature control during the storage 

of raw milk following milking can lead to the growth 

of the majority of these pathogens, this may occur on 

farm, during transport, and packaging, and at various 

stages during marketing including transport, storage 

and in the home. 
 

In Table (1), the results revealed that all of the 

examined raw cow's milk samples contained aerobic 

plate count (APC) with a mean value of 4.28x10
5
 

±1.23x10
5 
cfu/ml.  

 

The aerobic plate count (APC) is of particular interest 

to the dairy farmers and processor. APC serves as a 

rough gauge of herd health farm sanitation efficacy 

and proper milk handling and storage temperature 

(Schalk et al., 2002). Milk contained APC above 1 x 

10
5
 cfu/ml are evidence of serious faults in production 

hygiene, whereas milk had APC values < 2 x 10
4
  

cfu/ml reflect good hygienic practice (IDF, 1974).  

 
In Table (2), the results revealed that 72 out of 100 

examined raw cow's milk samples were positive for 

pathogenic bacteria of E. coli (12 isolates), 

Salmonellae (6 isolates), Staph. aureus (34 isolates) 

and Streptococcus species (20 isolates). 

Result in Table (3) showed that E.coli isolates could 

be identified as O26:H11, O91:H21, O124:H30, O128:H2 (2 

isolates for each) and 4 isolates as O111:H2. 

Pathogenic E.coli are classified into specific groups 

based on their virulence properties, mechanisms of 

pathogenicity and clinical syndromes (Doyle et al., 

1997). These groups include enteropathogenic E. coli, 

enterotoxigenic E. coli, enteroinvasive E. coli, 

enteroaggregative E. coli and enterohaemorrhagic E. 

coli. 

 

Many synonyms are used to describe EHEC, 

including Shiga toxin-producing E.coli (STEC), 

Shiga-like toxin-producing E.coli (SLTEC), and 

Verocytotoxin-producing E.coli (VTEC). These 

organisms are often found in the feces of healthy 

cattle and as such their presence in raw milk is 

generally indicative of direct or indirect fecal 

contamination. However, organisms can be excreted 

through the udder when systemic infection resulted in 

mastitis. Martin and Beutin (2011) stated that 

recurrent outbreaks of life threatening human 

infections were attributed to STEC / EPEC 

contaminate milk and milk products. Serotype O128 

has been found to be associated with infantile 

diarrhea among neonates and adult human patients 

suffering from gastroenteritis as reported by 

Nishikawa et al. (2002). The public health importance 

of isolated Enteropathogenic (EPEC) serovars had 

been attributed to its enterotoxin, which is implicated 

in causing gastroenteritis, epidemic children diarrhea, 

and sporadic diarrhea in children as well as food 

poisoning (Hassan and Afify, 2007). 

 
Table (4) revealed that 6 isolates of Salmonellae 

could be isolated from the examined raw cow's milk 

samples and identified as 4 isolates of S. 

typhyimurium and 2 isolates of S. infantis. Salmonella 
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spp. can be found in the intestinal tract of most warm 

and cold blooded animals. In cattle, the bacterium is 

carried by both healthy and diseased animals which 

shed in the feces and hence can contaminate raw 

milk. Fecal carriage prevalence has been reported up 

to 36.4% in cattle. International data showed the 

prevalence of Salmonellae in raw cow's milk ranging 

between 0 - 11.8%. A small survey conducted in 

Western Australia in 2007 (183 samples) found a 

high prevalence of E. coli and coagulase-positive 

Staph. aureus, whilst Salmonella spp. were 

demonstrated at a prevalence of approximately 8% 

(Food Standard Australia Newzealand, 2009).  

 
Salmonellosis is one of the most important zoonotic 

bacterial pathogen of food borne infection all over the 

world. The most important serotypes of Salmonellae 

are S.typhimurium and S.enteritidis (Hendriksen et 

al., 2011), and they can cause gastrointestinal disease. 

The main sources of transmission are water, eggs and 

raw foods (Karns et al., 2005). 

 
Milk and milk products have been identified as the 

vehicle for transmission in approximately 5% of 

salmonellosis cases (CDC, 2000). 

 
In Table (5) 34 isolates of Staph. aureus and 20 

isolates of  Streptococcus spp. could be isolated from 

the examined raw cowʼs milk samples and identified 

as St. agalactiae and  St.dysgalactiae (6 isolates for 

each), 4 isolates of  St. uberis and  St.pyogenes and 

St.viridans (2 isolates for  each). Staph. aureus is 

considered to be one of the most frequently occurring 

food borne pathogen worldwide and these result agree 

with Jahan et al. (2015) who could isolate Staph 

.aureus (25.53 %) from raw milk. The number of 

outbreaks and number of cases of staphylococcal 

gastroenteritis is much higher than several other 

microbial food borne diseases outbreaks (Jay, 2000). 

Streptococcus species are major mastitis pathogens 

along with Staph. aureus and coliforms. Some of the 

Streptococcus spp. as for example St. agalactiae in 

cows are animal associated and well adapted to their 

mammary glands whereas others (St. dysgalactiae, St. 

uberis, St. bovis, St. oralis, etc.) are environmental 

strains acting as opportunistic pathogens (Botrel et 

al., 2010). However, various studies have shown that 

such environmental Streptococci are becoming 

increasingly resistant to many antimicrobial agents 

and are known to be reservoirs of resistant genes, 

transferring different resistant traits to more 

pathogenic organisms (Bryskier, 2002). 
 

Higher incidence of Staph. aureus in the examined 

samples revealed unsanitary conditions in the cattle 

herd resulted in appearance of mastitic animals, 

improper washed milking utensils or tanks, poor 

handler's hygiene and lengthy delivery time. Jayarao 

et al. (2006) found 13% (32/248) of bulk milk 

samples contained more than one species of bacterial 

pathogen in this respect and Rohrbach (1992) 

reported a higher percentage (25%) of bulk milk 

samples contained one or more pathogenic bacteria.  

 
Table (6, 7) revealed that E.coli, Salmonellae, Staph. 

aureus and Streptococcus spp. were sensitive to 

Ciprofloxacin (66.66%); Ciprofloxacin, Gentamicin 

(66.66% each); Amoxycillin+Clavulonic acid 

(85.29%) and Amoxycillin+Clavulonic acid (90%), 

respectively and were resistant to Penicillin P, 

Clindamycin (100% each); Penicillin P, Clindamycin 

(100% each); Sulphamethoxazole+Trimethoprim 

(64.70%) and Streptomycin (60%), respectively. 

Unfortunately, indiscriminate prescribing of 

antibiotics in veterinary is so high and in a report 

from Netherland, 300000 kg of antibiotics are used 

annually on veterinary prescription in animals 

(Vanden Bogaard, 1997). This high amount of 

antibiotics can be kept in animals and lead to 

antibiotics resistance of bacteria. These bacteria 

contain resistant genes shedding with milk and meat 

causing drug resistance in human. 

 
There are two conditions needed for antibiotic 

resistance to be developed in bacteria. First, the 

organism must come into contact with the antibiotic 

levels below the strains Minimum Inhibitory 

Concentrations (MICS). Second, resistance against 

the agent must develop, along with a mechanism to 

transfer it to daughter organisms or directly to other 

members of the same species (Noble et al., 1992). 

 
The resistance pattern observed in isolated organisms 

should be of concern as it is raised food safety and 

ethical issues. Resistant strains are potential causes of 

infection, also ingestion of resistant microorganisms 

through food and water could be resulted in selection 

of resistant strains in humans (Levy, 1997). 

 

CONCLUSION AND RECOMMENDATIONS 

 

Results obtained in this study confirmed the 

occurrence of E.coli, Salmonellae, Staph. aureus and 

Streptococcus spp. in the examined raw cow's milk 

samples which may be attributed to lack of sanitary 

conditions, so raw milk should be considered as a 

vehicle for transmission of potentially pathogenic 

bacteria. 

 

It is important to handle food in such a way that 

microorganisms present do not have chance to 

multiple and to prevent food from becoming 

contaminated with other microorganisms (WHO, 

2001). Improving hygienic practices during milking 

routine and careful handling of cow during milking 

should be followed to limit the spread of such 

bacteria to humans and less than 100 cell/ml milk of 

bacterial counts can be achieved if some better 

hygienic practices implemented, in addition 

introduction of cooling system for the milk during 
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production, transportation and during distribution 

process. Increase awareness of public health of 

producers, the seller and the consumer. Also, 

antibiotic sensitivity tests should be done to the 

isolated bacteria to detect effective antibiotic in 

treatment for saving our time, costs of treatment and 

decreasing our losses. 
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لمُورلا َااسدخايروُكُك  وَريد  َت دص يلدا   اِ َالسدَكان الٍدف مىٍا ححديد مددِ حُاجدد مروزَتداث ايييرزييدرا كدُا تحم اجزاء ٌذي الدراس

وجزيدج ٌدذي الدراسدً . رُيدًوودُا  مده المددا اث الح تٌدذي المروزَتداث لخسد  تَحساسر تَمدِ مقاَم ولبان ايتقارمه مروزَب ااسخزتخُكُك  يّ 

 ةالهوائيى للميكروبىا  الكلى  العد متوسط وكان .يّ محايظً كفزاليرخ تالمجمع مه وسُاق مخخوف )تدَن حبزيد( الخام ولبان ايتقارمه  تعرى تعوّ ما 
 هىو

5
10 x 1.23 ±

5
10 x 4.28 َل مده مرودزَب م دش12 حرد  مدموج مده اجمدالّ عدد  ال رىداث تعرىد 72 مىن ةرضىمم بكتريىا عىل  تى  وقىد

  6حدم عدشل َ O111:H2م دشَاث مده  O26:H11, O91:H21, O124:H30 , O128:H2 َ4  م دشَل لود  مده 2 حدم حلدىرفٍم ىلدِّ ايييرزييدرا كدُا

م ددشَل مدده مروددزَب  34 كمددا حددم عددشل  S.infantisمدده م ددشَل S.typhyimurium  َ2م ددشَاث مدده   (4لمُورلاام ددشَاث مدده السدد

 .St. agalactiae َ  Stمدده  لودد م ددشَاث  (6 تم ددشَل مدده يلددا   مروددزَب ااسددخزتخُكُك  المخخوفدد 20َيدد  ااسددخايروُكُك  وَر

dysgalactiae َ4   م ددشَاث مددهSt.uberis  َ 2 مدده كدد  مدده  م ددشَلSt. pyogenes  َ.(St. viridans َتحددم عمدد  ارخبددار الحساسددر 

ااسددخايروُكُك  وَريدد  َ لمُورلااالسددَ َِكاوددج مروزَتدداث ايييرزييددرا كددُا تمدده المدددا اث الحرُيدد تووددُا  مخخوفدد تلخسدد  تلومروزَتدداث الم شَلدد

 جىخامرسدددددرهَسربزَيوُكساسدددددره ( َ(66,66% سربزَيوُكساسدددددره توكثدددددز حساسدددددرً لومددددددا اث الحرُيددددد تَيلدددددا   ااسدددددخزتخُكُك  المخخوفددددد

َكاودج ٌدذي المروزَتداث عودّ الخدُالّ   (90%)كلايرُلرىدك وسدرد  +ُكسرسدوورهَوم (85,29%) كلايرُلرىك وسرد +َومُكسرسووره  (66,66%)تتىسب

حددزاِ +سددوفامرثُكثاسَلَ (100%) البىرسددرووره َالوورىدامايسددرهَ  (100%)البىرسددرووره َالوورىدامايسددره: تلومدددا اث الحرُيددً الخالردد توكثزمقاَمدد

 تٌخمددام تالحالددتالإ َالخُصددرتلٍددذي المروزَتدداث  تاللددحر تٌمردداي تمىاقيدد كمددا حمددج عوددّ الخددُالّ.  (60%)اسخزتخُمايسددرهَ )%(64,70  مرثددُتزيم

 ةلىق  َالبردع َعىدد المسدخٍوك َسيدا َا تٌخمام تالخبزيد وثىاء عمورً الحلاتَالإ تلبان المىخجمع اي تاللحر تَالخ ام  تالطزيق تلوحرُاواث الحلاتت اللحر

لوخقورد  مده وٍدُر عخدزاث   تت دد عمد  ورخبدار الحساسدر  تااسدخخدام المقدىه لومددا اث الحرُيدالُعّ اللحّ عىد المىخج َالبا ع َالمسدخٍوك َكدذلك 

 ت.لومدا اث الحرُي تمقاَم
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