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ABSTRACT 

 This study was conducted to identify the erythromycin resistance genes in the 

coagulase-negative staphylococci (CoNS) and its molecular characterization after 

isolating the bacteria from the samples of domestic animals and their products during the 

period from September 2016 to March 2017 from different areas in Basra city. 200 

samples were collected from animals including: 40 samples from meat, 50 samples from 

raw milk, 30 samples from treated milk, 40 samples from cow's nasal swabs and 40 

samples from cow's teat swabs. Results showed that from 200 collected samples only 108 

were CoNS distributed in 22(15.1%), 18(12.4%),10(6.8%), 26(17.9%),32(22%), from 

meat, raw milk, treated milk, nasal swabs and teat swabs respectively. Samples were 

planted on the selecting mannitol salt medium to isolate Staphylococcus spp. which had 

the ability to grow on the mentioned medium. When the coagulation test was performed, 

some isolates were not able to produce the coagulation enzyme, and the results showed 

that 108 isolates were coagulase negative (54%). Twenty-two isolates of minced meat 

55%, 18 isolates of cow's milk (36%), 10 isolates of milk sold (33%), 26 isolates of the 

nose of the animal (65%) and 32 isolates of animal teat swabs (80%). Twenty-five 

isolates of these negative staphylococci were identified using VITEK 2 kit. The result 

showed that 10(40%) isolates identified as coagulase negative Staphylococcus and fall in  
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four species including 4 (40%) Staphylococcus lentus, 4 (40%) Staphylococcus 

gallinarum, 1 (10%) Staphylococcus haemolyticus, and 1 (10%) Staphylococcus 

chromogen. When the ermA, ermB, ermC  and msrA genes were investigated by PCR the 

result showed that they contain the genes in a percentage  5%, 20%, 20% and 5% 

respectively. By using the multiplex PCR molecular weight technique (ermA, ermC) and 

(msrA, ermC), the ratio of both genes was 15% and 5% respectively. 

INTRODUCTION 

 Staphylococci are ubiquitous bacteria that include different opportunistic 

pathogenic species, responsible for human and animal infections. These groups of 

microorganisms colonize skin, hair, nose and throat of people and animals and from these 

sources they can be transferred to food because both organisms are the main reservoirs 

(1). The most frequently isolated species of CoNS from bovine Intramammary 

inflammation are, Staphylococcus haemolyticus, and Staphylococcus xylosus (2,3), but a 

number of other species have also been reported. Some CoNS species have been 

associated with the bovine skin microflora or the close environment of the cow S. 

haemolyticus has been isolated from udder skin of cows (4,5). In this species two 

serovars have been defined, one from pigs and one from cows (6). S. xylosus and S. sciuri 

are often found to be a part of the skin flora of cattle as well as of other mammals and of 

birds (4,7,8,9,3). These species have,15 however, also been isolated from bedding 

material in cow stables (10). One of the important reasons for failure antibiotics is 

assumed to be disceamet antibiotic without testing in vitro sensitivity of causal organism, 

for suitable antibiotic therapy, bacterial isolation and antibiotic sensitivity studies are 

always essentials. Antimicrobial susceptibility tests help to guide the veterinarian in 

selecting the antimicrobial agent for treatment of Intra Mammary Infection (IMI) caused 

by Staphylococcus species (11). Most research concerning antibiotic resistance of 

Staphylococci isolated from food focuses on the Staphylococcus aureus species 

(12,13,14,15,16,17), whereas less attention is paid to the group of coagulase-negative 

staphylococci (CoNS) (18). Due to the fact that for many years CoNS were considered 

non-pathogenic, in routine laboratory tests, CoNS are very often identified only at the  
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  genus level, while coagulase-positive strains are selected for further analyses. The 

spread of resistance to antimicrobial agents in Staphylococci is largely due to the 

acquisition of plasmids and/or transposons (19). In Staphylococci, the conjugative 

transfer of resistance determinants is usually mediated by conjugative plasmids which 

spread resistance determinants between species and genera (20). Besides transferring the 

resistance determinants, they can mobilize non conjugative plasmids, recombine with non 

conjugative plasmids to form new plasmids, or acquire and transfer resistance 

transposons (21). The present study aims to investigate the presence and frequency of 

Coagulase-Negative Staphylococci (CoNS)  in  domestic animal, some animal products 

and to determine phenotypic antimicrobial resistance profiles of CoNS isolates from these 

sources, with emphasis on antimicrobial of clinical relevance to assess associations 

between species and resistance profiles in addition to detection of resistance genes. 

 

MATERIALS AND METHODS 

Samples Collection:  In order to obtain Staphylococcus spp. different samples were 

collected from several regions in Basrah province. 200 samples were collected between 

20 September 2016 to March 2017. 50 milk samples were collected directly from the 

cows other 30 milk samples were collected from markets in addition to 40 from cow's 

meat samples, 40 cow's teat swabs and 40 cow's nasal swabs. were collected. Milk 

samples collected directly from cows after cleaning the udder by water and drying by a 

piece of towel then using cotton moistened by alcohol 70% and removing the first 

flowage of milk and collecting 5 ml in sterile tube, transported with ice box according to 

(22). Samples treated aseptically, the swab samples and the milk samples were pre-

enriched in appropriate amount of Peptone Buffered Water (PBW) in 1:9 ratio and 

incubated at 37°C for 24 hrs. according to the standard methods of ISO 6579( 1993). 

Swabs of teat and nose samples were inoculated into 10 ml. of PBW then incubated for 

24 hrs. at 37°C (23). Hands of milker samples were done by moistening the sterilize 

cotton swab by BPW then rolled over the palm of hands, area between fingers tips and 
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nails then incubated for 24 hrs. at 37°C according to the standard methods of ISO 6579 

(1993).   

Laboratory Diagnosis: The specimens were transported to the laboratory directly. The 

diagnosis was performed by directly inoculated on to plated of Mannitol Salt Agar 

(MSA) and blood agar then incubated at 37 ºC for 24 hrs. All colonies from primary 

cultures were purified by subculture onto MSA medium and incubated at 37 ºC for 24- 48 

hr (24). Gram stain and other biochemical test such as, catalase test, oxidase test, 

coagulase test, clumping factor test and heamolysin production; were done according to 

(25,26). The VITEK 2 is an automated microbiology system utilizing growth-based 

technology. The system accommodates the same colorimetric reagent cards that are 

incubated and interpreted automatically. It is focused on the clinical microbiology 

laboratory and provide increased levels of automation and capacity for higher volume 

laboratories. It also provides an option of automatic pipetting and dilution for 

antimicrobial susceptibility testing. 

Antibiotics susceptibility testing: The antibiotics susceptibility testing done according to 

method of Kirby and Bauer (27) using disc diffusion method. 

Table (1): Types of antibiotics and their concentrations  

No Antibiotic  Code  Concentration  Origin 

1 Ampicillin  AM 25 mcg Bioanalys, Turkey  

2 Amoxicillin  AX 25 mcg Bioanalys, Turkey  

3 Erythromycin  ER 15 mcg Bioanalys, Turkey  

4 Ceftriaxone  CRO 10 mcg Bioanalys, Turkey  

5 Clindamycin CD 10 mcg Bioanalys, Turkey  

6 Ciprofloxacin CIP 5 mcg Bioanalys, Turkey  

7 Tetracyclin TE 30 mcg Bioanalys, Turkey  

8 Vancomycin VA 10 mcg Bioanalys, Turkey  

9 Rifampin RA 5 mcg Bioanalys, Turkey  

10 Trimthropin 
Sulphamethoxide 

SXT 25 mcg Bioanalys, Turkey  
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Molecular Study using PCR technique: Bacterial DNA extracted according to 

manufacture of bacterial extraction kit (Geneiad). All Staphylococcus isolates had been 

grown in 5ml. of LB broth overnight at 37°C for DNA extraction. Genomic DNA was 

amplified by using the primers given in table 2. These primers were used to amplifying 

the ermA, ermB, ermC and msrA genes. From each sample extracted bacterial DNA 5µl. 

were amplified by PCR technique with specific primers and cycling conditions as 

described previously (28). Detection of the PCR amplified product, was done by 

electrophoresis on the agarose gel at 1%.  4 µl of PCR product inoculated in each well of 

agarose gel. The molecular weight of PCR amplified product, was determined according 

to 100bp ladder after 60 min at 70 volts. The PCR amplificated product examined under 

UV light (29). Sequences of Primers for genes were used in this study in table(2), 

according to (28). 

Table (2) Sequences of Primers for genes used in this study: 

Product size 

  ( lengh) 

Primer sequences (5’-3’) Primer 

190 F: AAGCGGTAAACCCCTCTGA 

R: TTCGCCATTTGGGGAGACT 

ermA 

142 F: CTATCTGATTGTTGAAGAAGGATT 

R: GATAGACTAACAACTTCTTCCTAA 

ermB 

299 F: AATCGTCAATTCCTGCATGT 

R: TTAGCAGTTAAGGACGTACA 

ermC 

163 F: TCCAATCATTGCACAAAATC 

R: AGGTTAGTAACGTGTTTTAG 

msrA 
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Laboratory Protocol : 

The reagents which were added for each PCR tube of master mix  displayed in table (3). 

 

Table (3): PCR reaction (25µl). 

Mixture content  Volume 

Blue master mix 5 µl 

Primer forward 1µl 

Primer reverse  1µl 

DNA template  5µl 

Nuclease free water   13µl 

Total  25 µl 

   To avoid contamination; all reagents should be taken with separate tip. The contents were 

mixed thoroughly by shaking and spin, a lighted vortex was used. PCR tubes were 

transferred to preheated thermo cycler under reported condition in (Table 4). 

 

Table (4): PCR amplification conditions  for genes. 

  Cycle      Time Temperature         Step  No 

    1cycle     3  Minutes       95 ºC  Denaturation   1. 

    35cycle 

 

 

 

    30 Second 

    30  Second 

    30  Second 

 

      95 ºC 

      54 ºC 

     72 ºC 

 

 Denaturation 

  Annealing 

  Extension 

  2. 

    1cycle   4  Minutes      72 ºC Extension   3. 
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RESULTS 

Isolation of CoNS strains: The results of this study obtained by cultural characteristics 

and bacterial identification, that’s based on culture, the suspected colonies of CoNS were 

smooth, round, raised, glistening, gray to deep golden yellow and white in color plate, 

While the colonies on blood agar plates appeared large, round creamy/buff colored 

colonies which appear β or Alpha-haemolysis, after that by Gram stain the smear of 

colonies showed clusters or different irregular shape Gram positive cocci. All isolates 

were positive to catalase test and negative for oxidase and coagulase tests (table 5).  

   

Table (5): The biochemical tests and their results for CoNS 

Results of 145 Isolates Test 

100%  positive Gram stain  

100% Positive Catalase  

100% Negative Oxidase  

88% Nagative Coagulase   

100% Positive   DNase 

100% Positive   Hemolysis behavior 

 

 Out of 200 different samples 108 isolates were coagulase negative (54%). 

Twenty-two isolates of meat 55%, 18 isolates of cow's milk (36%), 10 isolates of treated 

milk (33%), 26 isolates of the nose of the animal (65%) and 32 isolates of animal teat 

swabs (80%), table (6). 
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Table (6): Number and percentage of staphylococcal positive according to type  

                of   samples   

Percentage% Posative         

results %   

Posative 

results 

No. of samples Samples type 

15.1 55 22 40 Meat 

12.4 36 18 50 Raw milk 

6.3 33.3 10 30 Treated milk 

17.9 65 26 40 Nasal swap 

22.0 80 32 40 Teat swap 

    --- Chi-square χ٢(   

** (P<0.05). 

Twenty five coagulase-negative staphylococci, according to biochemical tests, were 

subjected to Vitek 2 kit. There were 4 species of CoNS according to this test (table 7).  

Table (7): Number and percentage of CoNS isolates which identified by Vitek  

                2 system 

Percentage Number of isolates Species 

            40%                  4 S. lentus 

            40%                  4 S. gallinarum 

            10%                  1 S. chromogen 

            10%                   1   S. haemolyticus 

            40%                10 Total 

 

Antibiotics susceptibility test: Twenty fife isolates of CoNS from different sources in 

the current study were examined for their susceptibility to 10 different antibiotics. 

Resistance were recorded toward different antibiotics like cip, te, and ra (table 8).  
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Table (8): Antibiotic susceptibility patterns of CoNS isolates 

 

total AM AX ER CRO CD CIP TE VA RA SXT Susceptibility  

45 1 1 5 1 3 13 6 4 6 5 Resistance no. 

104 10 6 16 14 12 5 7 13 17 4 Moderate no. 

99 14 18 4 10 10 7 12 8 2 16 Sensitive no.  

 

Resistance of CoNS strains toward erythromycin were investigated also. The results 

showed 20% of strain were resistant to this antibiotic (table 9). 

 

 

Table (9): Results of CoNS susceptibility to erythromycin 

Percentage (%) No. Type 

    20%   5 Resistance-R  

    64%        16  Moderate-M  

    16%   4 Sensitive –S 

 100% 25 Total 

   --- Chi-square ( χ٢(  

** (P<0.05). 

 

PCR results: The DNA was extracted from (25) CoNS isolates using the conventional 

methods, The DNA extraction results were accepted, concentration and purity were 

determined using nano drop 1000 spectrophotometer at 260/280nm. When the ermA, 

ermB, ermC and msrA gene were investigated by PCR the result showed that they contain 

the genes in a percentage 5%, 20%, 20% and 5% respectively. By using the multiplex 

PCR molecular weight technique (ermA, ermC) and (msrA, ermC), the ratio of both genes 

was 15% and 5% respectively (fig. A & B). 
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Figure. Agarose gel electrophoresis of PCR amplification products of CoNS (1%). 

A. ermA 190 bp, ermC 299 bp. B. msrA 163bp , ermC  299 bp with 100bp DNA 

ladder. 

DISCUSSION 

 Several biochemical tests were carried to identify the CoNS the results showed 

that all the isolates of CoNS 100% positive for Catalase. In order to support the previous 

biochemical test, DNase tests and tube coagulase tests were carried out. DNase 

production was detected by culturing the isolates on DNase agar, DNase is an 

extracellular enzyme that cleaved DNA into subunits composed of nucleotides 

(Oligonucleotides). The appearance of clear zone around bacterial growth was considered 

as the positive activity that indicated the presence of Deoxyribonuclease enzyme 

hydrolyses DNA (30). Most of isolates of Staphylococcus produced DNase enzyme. 

Generally DNase degrades the host DNA and that increases the invasiveness and 

pathogenicity of staphylococci that possess it (31). Identified species level by the VITEK 

2 system allows the identification of medically important CoNS organism in 15 hours due 
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to a sensitive fluorescence-based technology and allows a result to be generated without 

the need for a morphological assessment (32).  

 Most the isolates were sensitive and some its moderate to most of the antibiotics 

used in this study. The resistance may be due to the fact that some antibiotics cannot 

penetrate the outer membrane which might decrease the permeability of the drug (33)  

stated in his report that the resistance rate of CoNS from to ampicillin, were 91.4 , 74.4 , 

60.0 and 2.8 % respectively. However, all isolates of CoNS were resistant to ampicillin 

corroborating the findings of (34) who documented that CoNS from often produce β-

lactamases and are resistant to ampicillin and that multiply resistant strains may limit 

antibiotic choice. The resistance of CoNS from to amoxicilline may be due to the 

common use of this antibiotic in treatment to most clinical infections.  This result is in 

line with that of (35) who stated that 50% of CoNS was sensitive to Amoxicillin while 

most of the isolates in our study were sensitive and moderate. The study by ceftriaxone 

agreed with (36) who reported multi-drug resistant bovine CoNS has a chromosomal 

class C β-lactamase that makes treatment outcomes with most cephalosporins 

unpredictable , and that conifer ampicillin resistance (37). 

   In molecular study PCR negative control was carried out in each experiment to 

determine any contamination and due to careful employment of laboratory techniques all 

negative controls appeared as empty gel lanes through all experiments of optimization. 

Each reaction was repeated twice and only reproducible bands were considered for 

analysis (38,39,40). ermB gene investigated in the present work exhibited typical gene 

attribute could be used for the genotypic characterization of isolates of this species and 

resistance. The protein ermB gene segments encoding the region are known to consist of 

a variable number of small repeats (41). It is thought that extend the N-terminal ermB 

binding portion of the protein through the cell wall. It was interesting to note that isolates 

from the same farm exhibited polymorphism and resistance in among the CoNS. The 

ability of CoNS to adhere to extracellular matrix proteins is thought to be essential for the 

colonization and the establishment of infections (42). In the present study, CoNS isolates 

from Cow a were found to and human differ in their gene patterns. Phenotypic and 

genotypic characterization might provide a better understanding of the distribution of the 

prevalent CoNS clones among isolates.  The results of multiplex pcr were agree with  
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more recently study by (43) that MRSA gene was detected in 39/39 (100%) of CoNS 

isolates and ermB, ermC, ermA was detected in 35/39 (89.7%) and all strains were 

positive for msrA gene 35/35 (100%) expressed this gene during infection. (45) found 

that the presence of the Erm A, gene was detected in 53.9% of all strains, while the msrA 

gene was present in 5.3% which are much lower than present findings. 

 

 التجلطیسین في المكورات العنقودیة السالبة االمقاومة للاریثرومجینات لكشف مضاعف ل

  المعزولة من الابقار في البصرة، العراقو

  باسل عبدالزھرة عباس  محمدحسن خضر   جیان محمد مزبان

  لعراقا،البصره ،جامعة البصرة ، كلیة الطب البیطري ، فرع الاحیاء المجھریة 

  

  الخلاصة

عرف على جینات مقاومة الاریثرومایسین في المكورات العنقودیة السالبة التجلط أجریت ھذه الدراسة للت     

)CoNS ( وتوصیفھا الجزیئي بعد عزل البكتریا من عینات الحیوانات الألیفة المتمثلة بالابقار ومنتجاتھا خلال الفترة

عینة من الحیوانات  ٢٠٠عتم جم. من مناطق مختلفة في مدینة البصرة ٢٠١٧إلى مارس  ٢٠١٦الممتدة من سبتمبر 

عینة من الحلیب المباع في  ٣٠عینة من الحیوان مباشرة و ٥٠(عینة من الحلیب  ٨٠عینة من اللحوم و  ٤٠: منھا

 .عینة من مسحات حلمة ثدي الحیوان ٤٠عینة من مسحات انف الحیوان نفسھ و  ٤٠و ) الاسواق

عینھ ھي مكورات عنقودیة سالبة لانزیم التجلط موزعة  ٨١٠عینة تم جمعھا كانت  ٢٠٠وأظھرت النتائج أنھ من بین 

لكل من اللحوم والحلیب المباع  ) ٪٢٢( ٣٢و ) ٪١٧.٩( ٢٦و ) ٪٦.٨( ١٠و ) ٪١٢.٤( ١٨و ) ٪١٥.١( ٢٢على 

زرعت العینات على وسط المانیتول الملحي . وحلیب الحیوان نفسھ، مسحات الأنف ومسحات الحلمة على التوالي

عندما تم إجراء .والتي كانت قادرة على النمو على الوسط المذكور Staphylococcusالعنقودیة لعزل المكورات 

عزلة كانت سالبة  ١٠٨اختبار التجلط، كانت بعض العزلات غیر قادرة على إنتاج انزیم التجلط، وأظھرت النتائج أن 

CoNS))(وعشر عزلات من ) ٪٣٦(قر عزلة من حلیب الب ١٨٪ و ٥٥وعشرین عزلة من اللحم المفروم ). ٪٥٤

تم ). ٪٨٠عزلة من مسحات حلمة الحیوانات  ٣٢و ) ٪٦٥(عزلة من أنف الحیوان  ٢٦و ) ٪٣٣(الحلیب المباع 

 ١٠ظھرت النتائج ان اوقد   VITEK 2 kitعزلة من ھذه المكورات العنقودیة السالبة باستخدام جھاز  ٢٥تحدید 

 .S ) ٪٤٠( ٤نقودیة سالبة التجلط وتمثلت في أربعة أنواع منھا تم تحدیدھا على أنھا مكورات ع) ٪٤٠(عزلات 

lentus  ٤٠٪ ٤و S. gallinarum  ١٠٪١وS. hemolyticus  ١٠٪ ١و(S. chromogen . وعند اجراء فحص

المحمولة على البلازمید  MsrAو , ErmA, ErmC, ErmBعلى الجینات )PCR(تفاعل سلسلة البولیمریز

  ٪ ٥٪ و ٢٠٪، ٢٠٪، ٥یرثرومایسین أظھرت النتائج أنھا تحتوي على الجینات في نسبة والمسؤولة عن مقاومة الا
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نسبة لكلا ال، كانت )MsrA ،ErmC(و ) ErmA  ،ErmC(وباستخدام تقنیة وزن الجزیئات المتعددة ،على التوالي

  .٪ على التوالي٥٪ و ١٥ن یالجین
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