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Abstract  
 

This study was conducted to detect the blaCMY-2 gene and qnr genes (qnrA, qnrB and qnrS) 

in Salmonella isolates from 278 different samples (50 direct milk samples, 50 indirect milk 

samples, 50 feces samples, 50 teat swab samples, 28 manual milk swabs and 50 stool 

samples) in Basrah province. The results showed that the percentage of Salmonella isolates 

in the samples was 6.1% by using API system and by PCR technique for identification. The 

highest resistance to Salmonella isolates were found against chloramphenicol and rifampin 

(100%). While all isolates were sensitive to ciprofloxacin . The use of plasmid treatment 

(Plasmid curing) by temperature method showed that 41.1% of total Salmonella isolates 

were associated with antimicrobial resistance of the plasmid. Plasmid analysis by molecular 

detection revealed that 11 isolates (64.7%) was positivity for blaCMY-2 while the qnr 

quinolone gene (A, B and S) was not detected in the isolates. 
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Introduction 

Salmonella serotypes remain a potential 

threat to human and animal health. 

Infection with Salmonella may not lead to 

fatal disease but rather it may remain 

localized in the gastro- intestinal tract  

 

resulting in gastroenteritis or it may take 

the form of septicemia that can affect 

many organ systems.  Infected  animals 

that do not develop salmonellosis and 

those that recover from the disease may 

become carriers of Salmonella and serve 
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as sources of infection for  humans and 

animals. In general, ,milk is almost an 

ideal food because it contains the essential 

nutrients that the body needs. However, it 

can be a way to bring people into contact 

with potential microbes, in  developing 

countries where the milk and dairy 

products are produced under poor 

sanitary, hygienic and agricultural 

practices and safety of dairy products with 

regard to foodborne diseases is a major 

issue [1]. 

In some cases, the diarrhea may be so 

severe that the   patient   becomes 

seriously   dehydrated.  In severe cases, 

Salmonella infection may spread from the 

intestine into  the bloodstream, and then 

to other body sites, and can cause 

death. The elderly, infants, and those with 

impaired immune systems are more likely 

to become severely ill. Some people 

afflicted with salmonellosis later 

experience reactive arthritis, which can 

have long-lasting, disabling effects [2].  

Many resistance genes are carried on R 

plasmids on transposons that can move 

from one plasmid to a chromosome, from 

one plasmid to another, or from one 

chromosome to a plasmid.  Thus, if an 

organism contains two different types of 

plasmids, the antibiotic resistance gene 

can be transmitted from one to the other. 

[2] .Plasmid- mediated β-lactamases were 

classified into six genetic clusters and  

blaCMY was the most prevalent one. The 

blaCMY has been found on a plasmid of 

size variable for 7 to 180 kb [3]. Three 

major groups of qnr determinant were 

introduced. QnrA with 6 variants, QnrB 

with19 variants and QnrS with 3variants, 

differ from each other by 40% or more in 

nucleotide sequences [4].  Therefore,  this 

study aimed to reveal the area occupied by 

the plasmid as an mediated in 

antimicrobial resistance of Salmonella 

from human, animal and animal product 

sources. 

Materials and Methods 

The present work was undertaken to 

isolate and identify Salmonella isolates 

depend   on   their   cultural 

morphological, biochemical 

characterization and molecular 

detection.In addition plasmid curing 

method was used to determine  the role of 

plasmid in antimicrobials resistance . 

Extracted Plasmid DNA  was subjected to 

PCR assay for the detection of 

antimicrobial genes that  might be carried  

on isolates plasmids. A  total of  (287)   

samples were  collected   (50 direct milk  

samples, 50 indirect milk samples, 50 

feces  samples, 50 teat swabs samples , 28 

hand milkers swabs while 50 stool 

samples ) in Basrah Province. 

The presence of Salmonella in samples 

were detected using non-selective 

enrichment medium Peptone Buffered 

Water   (PBW) and incubated at 37ºC for 

24 hour, then using selective  enrichment  
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medium  selenite  F  broth,  incubated  at  

37ºC  for  24  hours, then subcultured on 

Salmonella –Shigella Agar (SSA) and 

Xylose Lysine Deoxycholate Agar(XLD) 

, and incubated at 37ºC for 24 hour [5]. 

The suspected Salmonella were transferred 

to Triple Sugar Iron (TSI) agar by 

stabbing and streaking, incubated at 37°C 

for 24 hour, also transferred  to  urea  

medium  tubes,  incubated  at  37°C  for  

24  hour,  one  large  colony inoculated 

into (5 ml) 0.85% NaCl solution to 

inoculate the API 20E strip according to 

the API 20E miniaturized  identification 

system (Biomerieux , France) for 

Salmonella isolates [6]. For PCR assay, 

Salmonella  isolates had been grown in 5 

ml  of Luria-Bertani broth over night at  

37ᵒC  [7],  then bacterial  DNA were  

extracted    according  to    manufacture  

of bacterial extraction kit (Genaid , 

Korea). The primers used for  the  

detection  of  16SrRNA gene  of  

Salmonella  was according  to  White  et  

al.,[8].  Polymerase  chain  reaction 

assays were carried out in 25 μl reaction 

volume, and the PCR  amplification  

conditions performed  with  a  thermal 

cycler were precise to each single primer 

set depending on their reference procedure 

( Table 1). 

 

Antibiotics Susceptibility Testing 
 

The   disc   diffusion   susceptibility  test   

gives an  early indication of whether an 

organism is sensitive, intermediate or 

resistant to specific twelve   antibiotics, 

based on the zone of inhibition around 

the disc [9]. 

 
 

Plasmid Curing: 

Elevated growth temperature(Physical 

agent) is used in plasmid curing, and then 

the same antibiotics discs that were 

previously used on Salmonella isolates 

distributed on the surface of Mueller-

Hinton agar plate. Then  compared  the  

resistance/ sensitive  behavior  after the 

curing procedure [10]. Plasmid DNA after 

extraction underwent  PCR assay to 

detect  antimicrobial genes that could be  

carried on t h e  isolateed plasmids genes 

which were blaCMY, qnrA ,qnrB and 

qnrS (Table 1). 
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Table (1) : PCR Primers, conditions and references 
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Results 

The results of the present  study  

showed that the overall identification 

rate of Salmonella isolates according to 

conventional        biochemical   tests    

was     27/278 (9.7%), according to 

each of API 20 E system, and 

molecular method was 17/278 (6.1%). 

 

 

Seventeen of Salmonella isolates which 

were identified by API 20 E system 

were subjected to DNA extraction and 

PCR assay for detection for 16S rRNA 

(550bp).Positive results were shown 

in 17(100 %) isolates subjected to 

PCR assay (Figure 1). 

The results of 17 of Salmonella isolates 

were tested for their antimicrobial  

Primer 

Name 

Nucleotide sequence 

(5' to 3') 

Size 

(pb) 

 

PCR conditions 

 

References 

16s rRNA F: GCAACG CGA AGA ACC TTA CC 

R: GGT TAC CTT GTT ACG ACT T 

 

550 

94°C for 5 min, 35 cycles 

of 94°C for 1 min, 50°C for 

45 sec and 72°C for, 72°C 

for 10 min 

 

 (White et 

al., 2002) 

qnr (A) F:ATTTCTCACGCCAGGATTTG 

R:GATCGGCAAAGGTTAGGTCA 

 

516 

5 min at 94°C; 40 cycles of 

30s at 94°C, 45s at 60°C 

and 1 min à 72°C; 10 min 

at 72°C 

(Robicsek et 

al.,2006) 

qnr (B) F:GATCGTGAAAGCCAGAAAGG 

R:ACGATGCCTGGTAGTTGTCC 

 

469 

5 min at 94°C; 40 cycles of 

30s at 94°C, 45s at 60°C 

and 1 min at 72°C; 10 min 

at 72°C 

(Robicsek et 

al.,2006) 

qnr (S) F:ACGACATTCGTCAACTGCAA 

R:AAATTGGCACCCTGTAGGC 

 

417 

5 min at 94°C ; 40  cycles 

of 30 s at 94°C, 45s at 60°C 

and 1 min at 72°C; 10 min 

at 72°C 

(Robicsek et 

al.,2006) 

blaCMY-2 

 

F:GCACTTAGCCACCTATACGGCAG 

R : GCTTTTCAAGAATGCGCCAGG 

 

 

758 

3min at 94°C ; 25   cycles   

of 1 min at 94°C, 1 min at 

58°C and 60 sec at 72°C; 

10 min at 72°C 

(Henrik et 

al.,2005) 
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susceptibility against 12 antimicrobials 

agents (Table 2)    revealed     that     the     

highest resistance   of Salmonella against      

chloramphenicol,     vancomycin,     

lincomycin     and rifampin was 

(100%).Whereas all isolates were 

sensitive to ciprofloxacin. 

Statistical  analysis  showed  that  there  

was  highly  significant  differences  

(P<0.01) between antimicrobial agents. 
 

Plasmid curing by temperature method  

 

 

 

 

 

showed that seven (41.1%) of total 

Salmonella isolates had  lost their ability  

to     resistance           ampicillin,           

amoxicillin, azithromycin  ,     

streptomycin,  ceftriaxone  and   

chloramphenicol   (Table  3,Figure2) 

.Among 17 positive   isolates 11 isolates 

(64.7 %) showed positive for blaCMY2 

(Figure 3) while none of the 

quinolone gene qnr (A,  B and S) was 

detected in the isolates. 

 

 

 

Antimicrobial Code Resistance 

% 
Sensitivity 

% 
intermediate 

% 
Rifampin RA 100 % 

(17/17) 
Zero 
(0/ 17) 

Zero 
(0/ 17) 

Nalidixic acid NA 64.7% 
(11/17) 

17.6 % 
(3/ 17 ) 

17.6 % 
(3/ 17 ) 

Trimthropin 
Sulphamethoxi

de 

SXT 47.0 % 
(8/17) 

52.9% 
(9/17) 

0% 
(0/ 17) 

Chloramphenicol C 100 % 
(17/17) 

0% 
(0/ 17) 

0% 
(0/ 17) 

Azithromycin AZM 17.6 % 
(3/17) 

64.7 % 
(11/17) 

17.6 % 
(3/17) 

Streptomycin S 17.6% 
(3/17) 

70.5% 
(12/17) 

11.7% 
(2/17) 

Vancomycin VA 100 % 
(17/17) 

0% 
(0/ 17) 

0% 
(0/ 17) 

Lincomycin L 100 % 
(17/17) 

0% 
(0/ 17) 

0% 
(0/ 17) 

Ceftriaxone CRO 17.6 % 
(3/17) 

82.4% 
(14/17) 

0% 
(0/17) 

Ciprofloxacin CIP 0% 

(0/17) 
100 % 

(17/17) 
0% 

(0/17) 
Ampicillin AM 52.9% 

(9/17) 
29.4% 
(5/17) 

5.8% 
(1/17) 

https://www.google.iq/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwifvKKk9fvKAhUB3CwKHe8LDS4QFggbMAA&url=http%3A%2F%2Fwww.drugs.com%2Fciprofloxacin.html&usg=AFQjCNGGj-59BgyQMv8ZXZA1Z7OU1HRPOA
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Table 

(2): 

Degree of susceptibility of Salmonella isolates against 12 antimicrobial 

agents 

 

Amoxicillin AX 58.8% 

(10/17) 
29.4% 

(5/17) 
0% 

(0/17) 
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  Table (3): Antimicrobial resistance of Salmonella isolates before and after plasmid 

curing 

 

 
Isolate 

 
Genus 

Antimicrobial 
resistance before 

curing 

Antimicrobial 
resistance after 

curing 
A5 Salmonella RA,NA,SXT, 

C,VA,L, 

AM,AX 

RA, NA, SXT, C, 
VA, L. 

A7 Salmonella RA,NA,C,S,A 
ZM,VA,L, CRO 

RA, NA, C, VA, 
L. 

A6 Salmonella RA,NA,C,S,A 
ZM,VA,L, CRO 

RA, NA, VA, L. 

A4 Salmonella RA,NA,SXT, 
C,VA,L, AM, 

AX. 

RA, NA, SXT, C, 
VA, L. 

M6 Salmonella RA,NA,C,S,A 
ZM,VA,L, CRO 

RA, NA, C, VA, 
L. 

M12 Salmonella RA,NA,SXT, 
C.VA.L 

RA,NA,SXT,C.V 
A.L 

S21 Salmonella RA,NA,C,VA, 
L,AM,AX 

RA,NA, 
VA,L,AM,AX 

 

 

 

 

 

Figure (1) . PCR amplification was run on 1.0%agarose gel stained with ethidium 

bromide. Lanes: M, Marker.1, 2, 3,4, 5, 6 and 7, are positive for 16rs rRNA gene . 

7: control negative. 
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Figure (2). Shows the difference between Wild type and Cured type of Salmonella 

 

 

 

 

 

 

 

Figure (3) . PCR amplification of plasmid was run on 1.0%agarose gel stained 

with ethidium bromide. Lanes: M, Marker. 2, 3, 4, 6 and 7; are positive for 

blaCMY-2 gene while 1 and 5; showed no band, indicating 
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Discussion 

Salmonella infection in cattle continues to 

be a significant problem in intensive 

production systems.   It   caused   

substantial   economic   loss   both   though   

mortality,   carcasses condemnation, and 

poor growth after clinical disease and in 

directly from animal carriage lead to cause 

of human salmonellosis which is a major 

food borne infection in man [11]. The 

results of this study were showed that 

the total number of Salmonella isolated 

from milk was 12% .This finding is in 

agreement with previous study in west of 

India[11] .It has been found that the total 

number of Salmonella isolates from fecal 

samples was  6%.This finding is in 

agreement with previous study [12].Total  

number  of  Salmonella isolated from teat 

swab samples were (2%) this finding is in 

agreement with previous study [13]. The 

agreement and the difference in the results 

may be due to the difference in the living 

condition, like housing conditions, 

feeding habits, types of feed given for the 

cattle relied on vaccination and treatment 

procedures [9] The study showed that the 

total number   of Salmonella  isolated  

from  stool  samples  were 6% .This result 

is in agreement with previous study [14] in 

Bayblon and Mezal et al.,[12]  .This 

finding  might  be  explained  by  the 

recovery of adults animals from infection 

with the certain bacteria .The human might  

 

be the carrier form unhealthy animal  to  

healthy  one.  Results of  comparison  of  

two different methods (API 20 E and 

PCR) clarified that there was great 

similarity in the results rate between API 

20E and PCR assay (85.2%).This finding 

is in agreement with previous study [15]. 

By using disc diffusion method, 17 

isolates of Salmonella  were submitted 

for their antimicrobial susceptibility 

toward 12 antimicrobials agents . Most 

isolates revealed high resistance to 

rifampin (100%) , vancomycin (100%), 

chloramphenicol (100%) and lincomycin 

(100%).While most isolates revealed that  

resistance to nalidixic acid 

64.7%,trimthropin- sulphamethoxide 47%, 

ampicillin 52.9% , amoxicillin 58.8% , 

ceftriaxone 17.6%, streptomycin 17.6%, 

azithromycin 17.6% .However there was  

no resistance percentage to ciprofloxacin. 

These results were in agreement with the 

results of previous studies[16 ,17 ] .There 

was major factor in the antibiotic 

resistance between bacteria spp.  [17, 18] 

.Many scientists reported that the original 

cause of acquired resistance is using of 

antibiotics in cattle for different purposes 

such as growth promotion,  

prophylaxes,and  therapeutics [19]. Seven 

isolates (41.1%) from 17 isolates revealed 

alteration in antibiotics resistance after 

plasmid curing procedure, 28% of cured 

isolates loss their ability of resistance to 
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ampicillin and amoxicillin. While 42% of 

cured isolates revealed sensitive to 

azithromycin, chloramphenicol and 

ceftriaxone. This finding is in agreement 

with previous study in Iran[20]. Curing by 

elevated temperature is an efficient curing 

agent. This might be due to the fact that 

the enzymes of DNA replication become 

more affected   by   high   temperature 

which it involves changing the shape 

(folding of the polypeptide) of the enzyme 

responsible for DNA replication  of 

plasmids[21],  though  it  could  be that  

the change makes  these enzymes inactive 

at this temperature [20, 22] ]. Plasmid 

DNA was extracted from the Salmonella 

isolates, it was used as a template for the 

detection of blaCMY-2 gene by 

polymerase chain reaction. The results 

revealed that  eleven (64.7%) isolates were 

positive for blaCMY-2. This result is in 

agreement with previous study [23], who 

found high level of blaCMY2 in their 

Salmonella isolates. The spread of 

blaCMY-2 might be related to the presence 

of a transposable element responsible for 

its mobilization [24]. None of the 

quinolone gene qnr (A, B and S) was 

detected in the isolates during the present 

study. This finding is in agreement  with 

the previous study[25] . Since 1998, 

plasmid-mediated quinolone resistance 

encoded by qnr genes A, B, and S that 

conferred moderate level resistance to 

nalidixic   acid   and   reduced   

susceptibility   to ciprofloxacin    in    

several    enterobacterial    species,    

including Salmonella [13]. 

Conclusion:  

  High area occupied by the plasmid as an 

mediated in antimicrobial resistance of 

Salmonella from human, animal and 

animal product sources. Highest resistance 

to Salmonella isolates to chloramphenicol 

and rifampin ,while sensitive to 

ciprofloxacin . 
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 qnr S )و qnr B و qnrA) qnr وجيىات bla CMY-2  مقاومة مضادات الميكروبات بوساطة جيه

 . المحمولة على البلازميذ في جراثيم السالموويلا المعسولة مه الإوسان والحيوان والحليب

 محمد حسٍ خضز   ٔ  يزٔاٌ يٍثى محمد

 خبيعت انبصزة –كهٍت انطب انبٍطزي 

 

 ألخلاصه

ث ( فً عشلا  qnr A  ٔqnr B  ٔqnr S) qnrٔخٍُبث  blaCMY-2أخزٌج ْذِ انذراست نهكشف عٍ خٍُبث 

 34عٍُت بزاس ٔ 34ٔ 34عٍُت حهٍب يببشزة ٔعٍُبث حهٍب غٍز يببشزة  34عٍُت يخخهفت ) 333انسبنًٍَٕلا يٍ 

عٍُتخزٔج( فً يحبفظت انبصزة.   ٔكشفج انُخبئح أٌ  34يسحت حهٍب ٌذٔي ٔ 33عٍُت يسحت يٍ انحهًبث ٔ

. ٔخذث PCRٔحقٍُت  A P I Sys t e m٪ بٕاسطت  6.1انُسبت انًئٌٕت نعشلاث انسبنًٍَٕلا فً انعٍُبث كبَج

٪(. فً حٍٍ كبَج كم انعشلاث حسبسّ 344أعهى يقبٔيت نهسبنًٍَٕلا ضذ انكهٕرايفٍٍُكٕل ٔانزٌفبيبٍٍ )

٪ يٍ يدًٕع عشلاث انسبنًٍَٕلا انكهٍّ  33.3ببسخخذاو انبلاسيٍذ  انًعبيم ببنحزارة ظٓز أٌ نهسٍبزٔفهٕكسبسٍٍ. 

كبَج  يزحبطّ بًقبٔيت انبلاسيٍذ نًضبداث انًٍكزٔببث. أظٓز انكشف اندشٌئً  نهدٍُبث انًحًٕنّ عهى انبلاسيٍذ 

  qnr  (qnr Aأي يٍ خٍٍ  فً حٍٍ نى ٌخى انكشف عٍ blaCMY-2٪( كبَج إٌدببٍت ل33.3أٌ أحذ عشز عشنت )

ٔB qnr   ٔS  qnr ) .ّفً انعشلاث قٍذ انذراس 

 

ا نبلاسيٍذ  انًعبنح، اندٍُبث انًقبٔيت نًضبداث انًٍكزٔببث ، انسبنًٍَٕلا ، الإَسبٌ ، انحٍٕاٌ ،    الكلمات المفتاحية:

 انحهٍب

 

 

 

 

 

 


