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 المقاومة لمضادات الميكروبات E. coli O157: H7الأهمية الصحية لعترات 
 فى مجازر محافظة القليوبية

 

عادل محمد عبد العزيز ، سيلفيا أسامة أحمد  
 

مِنْ مسالخِ محافظة  (جمالِ وماشٌةِ وخِرافِ وماعز)عٌنةِ مِنْ  كل حٌوان مذبوح 50أخُِذتْ 
 Escherichia coli  enterohaemorragic O157: H7القلٌوبٌةِ ، كانت معدل الأصابة 

فً نفس الوقتِ . على التوالى،%18و ,%22%،16%، 12،  بنسبة مئوٌة9و 11,8,6هو
 عٌنةِ مِنْ الإنسانِ المصاب بالأسهال المخالط لتلك الحٌواناتِ، وجد أن نسبة الأصابة 50أخُِذتْ 

Escherichia coli  enterohaemorragic O157: H7 العترات %. 44بنسبة ، 22 هو
أمبٌسلٌن ؛ حامض النالٌدكس ؛ ) مضادات مكروبٌةِ بالأقراصِ 6المعزولة أختبرت لتاثٌر 

بأستخـدام طرٌقة الأجـار المنتشـر  (سٌفالوكسٌن؛ كلورامفنٌكول؛ تتراسٌكلٌن؛ وتراٌمٌثوبرٌم
وبأستخـدام طرٌقـة البً سً آر الـذى استخـدم َ لإكتِشـاف . لتعٌٌن التركٌـز الأدنى للمثبـط

مْنـحُ مقاومـةً إلى ٌَ  (TEM and SHV beta-lactamase)أمبسلٌن        : الجٌنـاتِ الـذي 
 ,tetA, tetB, tetC, tetD) , وتتراسٌكلٌن(catI, catII, catIII and cml)وكلورامفنٌكول 

tet E and tetG)                  تراٌمٌثوبرٌم ،(dfrA1, dfrA9, dfrA12, dfrA13, 

dfr7, and dfr17) .
 

SUMMARY 
 

Out of 50 samples were taken from each carcass of camel, cattle, sheep 

and goat from Kalyobia province abattoirs, the incidence rates of 

enterohaemorragic Escherichia coli O157: H7 strain were 6, 8, 11 and 9 

with the percentage of 12%, 16%, 22% and 18% respectively. In the 

same time out of 50 samples were taken from diarrheic human in the 
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same localities of animals, the incidence rate of enterohaemorragic 

Escherichia coli O157: H7 strain was 22 with the percentage of 44%. 

Isolates were tested for susceptibility to 6 antimicrobial drugs by discs 

(AMP, ampicillin; NAL, nalidixic acid; CIP, ciprofloxacin; CHL, 

chloramphenicol; TET, tetracyclin; TRI, trimethoprim) diffusion and 

agar dilution methods in order to determine minimum inhibitory 

concentrations (MIC). Multiplex PCR amplification was used to detect 

genes conferring resistance to: ampicillin (TEM and SHV beta-

lactamase), chloramphenicol (catI, catII, catIII and cml), tetracycline 

(tetA, tetB, tetC, tetD, tet E and tetG), and trimethoprim (dfrA1, dfrA9, 

dfrA12, dfrA13, dfr7, and dfr17). 

 
Key words: E.coli O157: H7, PCR. 

 

INTRODUCTION 
 

Bacterial resistance to antimicrobials is a global problem, and 

understanding the molecular basis of resistance acquisition and 

transmission can contribute to the development of new strategies to 

combat this phenomenon. Furthermore, a zoonotic component to 

bacterial antimicrobial resistance has been demonstrated (Kadlec and 

Schwarz, 2008). Healthy cattle, camel, sheep and goat are the main 

recognized animal's reservoir and may harbor Escherichia coli as part of 

the bowel flora. Most reported outbreaks are due to contaminate food or 

water, however, direct transmission of E. coli O157: H7 from animals 

and their environment to humans is a growing concern (Angelo et al., 

2004; Nunnery et al., 2006). Escherichia coli O157:H7 is important 

cause of gastrointestinal illness and are often found in production 

animal's settings. Escherichia coli O157:H7 can be carried and shed by 

cattle, camel, sheep and goat, and can be transmitted to humans through 

drinking of contaminated water and/or consumption of contaminated 

food of animal origins. Commensal E. coli strains from humans and 

animals have been reported to express high resistance to common 

antimicrobial agents, harboring antibiotic resistance genes such as 

dfrA17 and dfrA12 (Kang et al., 2005; Scott Weese, 2008). These 

resistance genes are commonly present on mobile genetic elements such 

as plasmids and integrons in clinical isolates of Gram-negative 

microorganisms (Alekshun and Levy, 2007). Furthermore, resistance 

genes selected present in non-pathogenic bacteria may later transfer the 

acquired resistance to pathogenic bacterial species (Phillips et al., 2004; 
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Wassenaar, 2005). Thus, normal bacterial flora can play a key role as an 

acceptor and donor of antimicrobial resistance (Saenz et al., 2004).  

The current study was carried out to throw light on the followings: 
 

1- Incidence of strain Escherichia coli O157: H7 on carcasses of 

slaughtered animals in Kalyobia province abattoirs. 

2- The percentage of strain Escherichia coli O157: H7 isolated from 

diarrheic human in the same localities of the examined animals. 

3- Investigation for antibiotic resistance, resistance genes and their 

ability to perform horizontal transfer. 

 

MATERIALS and METHODS 
 

Shortly after the identification of the incriminated pathogen, 

swabs were taken from surfaces of carcasses of camel, cattle, sheep and 

goat from Kalyobia province abattoirs, and human in the same localities 

(Sheila et al., 1967). Sterile cotton tipped swab was immersed in sterile 

phosphate buffer saline then swabbed over the detectable definitive area 

and put in a tube containing 10 cm of phosphate buffer saline which 

finally represented each carcass (original dilution). The swabs were 

transferred as rapidly as possible to the laboratory in an ice box 

(Barraued et al., 1967; Sheila et al., 1967). 

Identification of the isolated E. coli: Cultures of the animals and 

human samples were cultured onto Mac Conkey broth ICMSF,(oxiod), 

by using Mac Conkey agar medium (oxoid), (code CM7) (Barraued      

et al., 1967).  

Biochemical identification of E.coli isolates was made on the 

basis of the following tests oxidase test, sugar fermentation and motility 

test, detection of H2S, indol production ,methyl red test, voges – 

proskauer test, citrate utilization test, nitrate reduction test, catalase test, 

lysine decarboxylase test, ornithin decarboxylation and argentine 

dihydrolase test, urease test, gelatin liquefaction and Eijkhuman test 

(Baron and Fingold, 1990). 
 

Serotyping of isolates: 

Agglutination tests: After over night incubation, both the confluent 

growth and selected colonies from plain agar were examined at first 

trypofluine hydrochloride (0.2%) which used to detect rough colonies. 

Smooth colonies were distinguished on the bases of two classes of 

antigens, O (somatic) and K (surface) (Edwards and Ewing, 1972; 

Towner et al., 1994). Results were recorded in Tables (2 &3). E.coli 
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strains that were non –sorbitol fermenting when cultured onto sorbitol- 

Macconkey agar plates were subjected to agglutination test using E.coli 

O157: H7 antisera (Kimata, 2005). 
 

Antimicrobial sensitivity test:  

Isolates were subjected to antibiotic disc diffusion testing 

according to the British Society for Antimicrobial Chemotherapy 

(BSAC) guidelines. Isolates were tested for resistance to the following 

antibiotics: ampicillin (30 μg), chloramphenicol (30 μg), nalidixic acid 

(30 μg), ciprofloxacin (1 μg), tetracycline (30 μg), and trimethoprim  

(2.5 μg). Stringent criteria were adopted for defining multidrug 

resistance (MDR), including resistance to at least four classes of 

antimicrobial agents. The MICs of resistant E. coli isolates were 

determined for each of the following antibiotics: ampicillin, 

chloramphenicol, ciprofloxacin, tetracycline and trimethoprim using the 

agar dilution method as described previously, and evaluated according to 

BSAC guidelines (Jansson et al., 1992). 
 

Identification of antibiotic resistance genes: 

Multiplex PCR amplification was used to identify genes 

responsible for resistance to: ampicillin, chloramphenicol, trimethoprim 

and tetracycline. Primer sets for PCR were selected using MacVector™ 

5.0 Sequence Analysis Software (Microbiology Department Benha 

University Faculty of Medicine, Egypt). 

In total, 6 different PCR protocols were applied and Six PCR 

protocols were applied to detect specific genes according to the 

resistance phenotype, as follows: TEM and SHV β-lactamase genes for 

isolates exhibiting ampicillin resistance (Kimata et al., 2005; Pitout       

et al., 1998); catI, catII, catIII, (Vassort-Bruneau et al., 1996) and cmlA 

(Keyes et al., 2000) for chloramphenicol resistance; tetA, tetB, tetC, 

tetD, tetE and tetG for six genes responsible for tetracycline resistance 

(Ng LK et al., 2001); dfrA1, dfrA9 (Gibreel and Skold, 1998) and 

dfrA12, dfrA13, dfrA7, dfrA17 for trimethoprim resistance genes. PCR 

products of dfrA7 and dfrA17, dfrA12 and dfrA13 were cleaved using 

20 U EcoRV and pst1 (Sigma) respectively. Positive controls were 

laboratory strains 7071 (dfr12) and 7082a (dfr17). Positive controls for 

the other resistance genes were DNA samples from bacterial isolates 

previously characterized and sequenced. 
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Table 1: Lists all primer pairs used for Multiplex PCR protocols: 
 

 

Primers sequences 5' to 3' 
 

amplicon size (bp) 

Shv: CACTCAAGGATGTATTGTG, 

TTAGCGTTGCCAGTGC 
885 

Tem: TCGGGGAAATGTGCGCG, 

TGCTTAATCGTGAGGCACC 
971 

CatI: AGTTGCTCAATGTACCTATAACC, 

TTGTAATTCATTAAGCATTCTGCC 
585 

CatII: ACACTTTGCCCTTTATCGTC, 

TGAAAGCCATCACATACTGC 
495 

CatIII: TTCGCCGTGAGCATTTTG, 

TCGGATGAGTATGGGCAAC 
508 

cmlA: CCGCCACGGTGTTGTTGTTATC, 

CACCTTGCCTGCCCATCATTAG 
698 

tetB: TTGGTTAGGGGCAAGTTTTG, 

GTAATGGGCCAATAACACCG 
659 

tetC: CTTGAGAGCCTTCAACCCAG, 

ATGGTCCTCATCTACCTGCC 
418 

tetD: AAACCATTACGGCATTCTGC, 

GACCGGATACACCATCCATC 
787 

tetA: GCTACATCCTGCTTGCCTTC, 

CATAGATCGCCGTGAAGAGG 
210 

tetE: AAACCACATCCTCCATACGC, 

AAATAGGCCACAACCGTCAG 
278 

tetG: GCTCGGTGGTATCTCTGCTC, 

AGCAACAGAATCGGGAACAC 
210 

dfr1: ACGGATCCTGGCTGTTGGTTGGACGC, 

CGGAATTCACCTTCCGGCTCGATGTC 
254 

dfr9: ATGAATTCCCGTGGCATGAACCAGAAGAT, 

ATGGATCCTTCAGTAATGGTCGGGACCTC 
399 

dfrA7, dfrA17: GTCGCCCTAAAACAAAGTTA, 

CGCCCATAGAGTCAAATGT 
195 

dfr12, dfr13: CCGTGGGTCGATGTTTGATG, 

GCATTGGGAAGAAGGCGTTCAC 
485 

 

 

Primer sequences and amplification protocols were taken from 

the following sources: TEM & SHV β-lactamase genes (Pitout et al., 

1998); catI, catII, catIII (Vassort-Bruneau et al., 1996); cmlA (Keyes    

et al., 2000); tetA, tetB, tetC, tetD, tetE and tetG (Ng LK et al., 2001); 

dfrA1, dfrA9 (Gibreel and Skold ,1998); dfrA12, dfrA13, dfrA7, dfrA17 

(Lee et al., 2001). 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2867969/table/T1/
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RESULTS 
 

Table 2: The percentage of strain O157: H7 on carcasses of animals in 

Kalyobia province abattoirs. 
 

 Camel Cattle Sheep Goat 

No. 

(50) 

% No. 

(50) 

% No. 

(50) 

% No. 

(50) 

% 

O157:H7 6 12 8 16 11 22 9 18 

 
 

Table 3: The percentage of strain O157: H7 isolated from diseased 

human in the same locality of animals. 
 

Total No. of samples No.of individuals positive 

to E.coli 
% of individual 

case isolated 

50 22 44% 
 

Table 4: Resistance profiles in strain O157: H7 isolated from animals 

and human.  

Abs 

No. of samples with at 

least one resistant       

E. coli; disc diffusion 

method in animals (%) 

No. of samples 

with at least one 

resistant E. coli; 

disc diffusion 

method in human 

(%) 

Total no. of resistant 

E. coli; for each disc 

diffusion method in 

animals and human 

(%) 

AMP 28 (%) 10 (%) 38 (%) 

NAL 11 (%) 2 (%) 13 (%) 

CIP 20 (%) 4 (%) 24 (%) 

CHL 24 (%) 13 (%) 37 (%) 

TET 22 (%) 17 (%) 39 (%) 

TRI 31 (%) 20 (%) 51 (%) 

 

 

Abbreviation: ABs, antimicrobials; AMP, ampicillin; NAL, nalidixic 

acid; CIP, ciprofloxacin; CHL, chloramphenicol; TET, tetracyclin; TRI, 

trimethoprim 
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Table 5: Summary of results showing the identification and distribution 

of antibiotic resistance genes in strain O157: H7 isolates from 

animals and human. 
Antibiotic(No. 

of resistant 

isolates 

investigated) 

Source and 

number(N) of 

isolates 

Identified 

by PCR 

Not identified 

by 

PCR 

Antibiotic 

resistance gene 

composition tested 

by PCR  

AMP (38) 

Animals n = 

28 

human n = 10 

22 

7 

6 

3 

TEM & SHV β-

lactamase genes 

CHL (37) 

Animals n = 

24 

human n = 13 

16 

9 

8 

4 

catI catII catIII 

cmlA 

TET (39) 

Animals n = 

22 

human n = 17 

19 

14 

3 

3 

tetB tetA tetC tetD 

tetE tetG 

TRI (51) 

Animals n = 

31 

human n = 20 

27 

17 

4 

3 

dfrA1 dfrA17 

dfrA12 dfrA9 

dfrA7, dfrA13 

 

All genes listed were tested by PCR amplification using gene-specific 

primer pairs listed in Table 1. Genes positively identified by PCR are 

shown in bold, and are listed according to their frequency of occurrence 

within each resistance group. 

Abbreviations: AMP, ampicillin; CHL, chloramphenicol; TET, 

tetracycline; TRI, trimethoprim 
 

DISCUSSION 
 

In this study we isolated and identified Escherichia coli O157:H7 

serotypes from some animals carcasses and diarrheic human in the same 

localities at Kalyobia province, the samples were taken from carcasses of 

camel; cattle, sheep and goat at Kalyobia province abattoirs, in the same 

manner human samples were taken from individual case occupational 

contact with these animals. Escherichia coli isolated were investigated 

for antibiotic resistance, resistance genes and their ability to perform 

horizontal transfer. 

Table 2 recorded that the incidence rate of enterohaemorragic 

Escherichia coli strain O157:H7 on the surface of the carcasses of 

camel, cattle, sheep and goat at Kalyobia province abattoirs was 2, 8, 11 

and 9 with the percentage of 12%,16%,22% and 18% respectively. The 

incidences recorded were agreed with Warburton and Todd (1995) who 

stated that Escherichia coli O157: H7 bacterium is believed to mostly 

live in the intestines of cattle and sheep. E. coli O157: H7 does not make 
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the animals that carry it ill; the animals are merely the reservoir for the 

bacteria.   

Meat typically becomes contaminated with E. coli O157: H7 

during the slaughtering process, when the intestinal contents of the 

animal are allowed to come into contact with the carcass. Unless the 

carcass is sanitized somehow, the E. coli bacteria are eventually mixed 

into the meat. Thorough cooking is required to prevent E. coli O157: H7 

infection when the meat is eaten by the consumer (Ingham and Schmidit, 

2000; Elder and Keen, 2000). 

Table 3 recorded that the incidence rate of O157: H7 E.coli 

strains out of 50 samples taken from the diarrheic human in the same 

localities of tested animals, 22 cases were positive to that strain with 

percentage 44%. The high incidence may be explain the wide 

distribution of E.coli in the examined area and also explain the role of 

E.coli in case of diarrhea in human and different animal species and 

denotes the zoonotic problem of colibacillosis in both human and 

animals is present. The incidences recorded agreed with Mackenzie        

et al. (1998). 

Table 4 show that among samples from the human samples, 

20/22 contained at least one antibiotic-resistant E. coli isolate, whereas 

only 31/34 of the carcasses of camel, cattle, sheep and goat at Kalyobia 

province abattoirs samples contained resistant isolates. The number of 

isolates in both animals and human showing resistance to each 

antimicrobial agent were: trimethorpim (n = 51), tetracycline (n = 39), 

ampicillin (n = 38), chloramphenicol (n = 37), nalidixic acid (n = 13), 

ciprofloxacin (n = 24). The incidences recorded agreed with Angelo       

et al. (2004). 

Table 5 in total, 6 resistance genes were identified Ampicillin 

resistant isolates, all of which were of animal’s origin was attributable to 

TEM & SHV β-lactamase genes in % (38/56). Of the Chloramphenicol 

resistant isolates, 66% (37/56) were positive by PCR for cat genes, with 

catI the most prevalent gene (61%), followed by catII at 18% and catIII 

at 11% and cmlA 10%.  Of the tetracycline resistant isolates, 69 % 

(39/56) were positive by PCR for tet genes, with tetB the most prevalent 

gene (71%), followed by tetA at 18% and tet (A+B) at 11%. 

Trimethoprim resistant isolates, all of which were of animal’s origin was 

attributable to dfr genes in 91 % (51/56) at the following frequencies: 

dfr1 (40.3%), dfr17 (28%), dfr12 (17.3%) and dfr9 (0.3%).  

Ampicillin resistance in E. coli isolates described in this paper was 

largely associated with TEM β-lactamase genes, with only one isolate 
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positive for SHV β-lactamase genes. This agrees with other reports that 

TEM β-lactamase genes (i.e. TEM-1 β-lactamase gene) are the most 

prevalent in ampicillin resistant E. coli of animal origin, as well as being 

commonly reported in human E. coli isolates (Brinas et al., 2002; 

Hanberger et al., 2009) with variations between countries. ESBL-

targeted drugs are being used more frequently, but may results in 

mutations of TEM and SHVβ-lactamase genes, as well as the widely 

prevalent ctx-m types (Paterson and Bonomo, 2005). 

In our study, the tetB gene was the most prevalent (71%) 

tetracycline resistance gene, followed by tetA (18%), and no other tet 

gene was identified. This prevalence pattern has also been reported in E. 

coli strains from various animals. The tetB gene has the widest host 

range among gram-negative pathogens (Brinas et al., 2002). There is 

evidence for a correlation between the widespread distribution of 

tetracycline resistance genes and the sub-therapeutic antimicrobial use of 

tetracycline (Paterson and Bonomo, 2005). Suggesting that resistance to 

chloramphenicol is likely to be part of a multiple resistance system. The 

use of chloramphenicol in veterinary medicine is generally restricted to 

topical application as a treatment for ophthalmic conditions, and is 

hardly ever used systemically. Chloramphenicol resistance was almost 

exclusively found in hospital-derived samples indicating that, as with 

tetracycline resistance, chloramphenicol resistance has most probably 

been co-selected via linked trimethoprim and ampicillin resistance 

genes. 

A large proportion (93%) of the trimethoprim resistant isolates 

was positive for at least one of the dfr genes, which are commonly 

encoded on mobile genetic elements. Particularly, dfrA1 has spread 

rapidly on the transposon Tn7 to become the most prevalent gene 

responsible for trimethoprim resistance (Bryan et al., 2004), and the 

most prevalent in our study, followed by dfrA12 and dfrA17. The dfrA9 

was found only in one isolate in the present study. The dfrA9 gene, first 

reported in porcine E. coli strains, has also been reported in veterinary 

isolates and spread to human strains probably as a consequence of the 

extensive use of potentiated sulphonamide products (e.g. trimethoprim) 

in veterinary medicine (Chopra and Roberts, 2001). Reportedly, dfr 

genes are mostly conjugally transferable. In studies on E. coli isolates of 

human origin, the wide dissemination of dfrA17 of E. coli isolates is 

mainly due to the horizontal transfer of class 1 integrons, via conjugative 

plasmids (Stine et al., 2007). Similarly, horizontal transfer through 

conjugative plasmids has been reported to be responsible for the wide 
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dissemination of mobile genetic elements (e.g. class 1 integrons) in       

E. coli isolates from human and animals (Kang et al., 2005). 

The resistant isolates suggests that in occupational animals 

contact human, antibiotic resistance is conferred by the same E. coli 

resistance genes found in other animal species. Antibiotic resistance can 

arise in the absence of selective pressures where antibiotic resistance 

genes are linked on a mobile genetic element; in these cases, exposure to 

a single antimicrobial agent has been shown to give rise to co-selection 

of multiple antibiotic resistance genes. Furthermore, stopping treatment, 

and consequent removal of selective pressure, does not necessarily lead 

to the loss of resistance (Singer et al., 2004). Resistance to a range of 

antimicrobials can thus be selected for by administrating one, or a 

subset, of antimicrobials. The shedding of resistant bacteria could thus 

produce a reservoir of resistant bacteria in the environment (Sheila et al., 

1967). This type of mechanism may account for the presence of genes 

conferring resistance to tetracyclines and chloramphenicol, which are 

very rarely used therapeutically in animal’s veterinary medicine. Further 

work is required to define the multidrug resistant mechanisms, that may 

be responsible for the high level of prevalence of the resistance profiles 

(AMP, CHL, TET, TRI, NAL; AMP, CHL, TET, TRI; AMP, TET, TRI, 

NAL) we have identified. That most of these were from animals sources 

might explain the possible role of antimicrobials in the dissemination 

and development of resistance in this environment Thus, animals at 

abattoirs may be both recipients, and sources of the zoonotic 

transmission of antibiotic resistance, as well as providing an extensive 

reservoir for antimicrobial resistance genes. 
 

CONCLUSION 
 

From this work we conclude that E. coli O157:H7 infections 

were directly transmitted from animals and their environment to people. 

Contact with animals and their environment were associated with illness. 

This
 
suggested a probable animal source of

 
infection this case stresses 

the necessity of informing susceptible hosts
 
at risk of contracting 

zoonotic agents about some basic
 
hygiene rules when animals slaughters 

at abattoirs. The most ecological evidence warns that better control of 

antibiotics on an international scale is the key factor needed to reduce 

the emergence of antibiotic-resistant organisms, including their 

maintenance in carriers.  It may be necessary to avoid such practices as 

prophylactic and broad-spectrum therapy without sensitivity testing, and 

dissemination of residual antibiotics into the environment of human and 
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animals. The frequency of E. coli O157: H7 herds combined with the 

environmental persistence of the organism supports the 

recommendations that all animals should be handled as if they are 

colonized and that all animals environments should be approached as if 

they were contaminated with E. coli O157: H7. Prevention strategies 

were developed to help reduce the risk of transmission of enteric 

pathogens at abattoir. The strategies include the use of hand washing, 

controlled and supervised contact with animals, and clear separation of 

food-related activities from areas housing animals. Evidence is growing 

that contact with farm animals and their environment is a substantial 

contributor to the risk of E. coli O157: H7 infection. This outbreak 

underscores the need to consider zoonotic transmission during searches 

for the source of E. coli O157: H7 and other enteric infection and that 

simple measures such as effective among all abattoir visitors, the data 

showed a trend toward hand washing as providing protection and also 

can make contact with farm animals and their environments safer. 

Preventive measures may reduce the number of cattle that carry it and 

the contamination of meat during slaughter and grinding. 

The hygienic instruction of the slaughterhouse should be strictly 

imposed with daily washing and disinfecting of floor, walls and all other 

utensils with known powerful bacteriocidal agents. Perfect meat 

inspection, and  the design of abattoir should be appropriate so as to 

prevent the contamination of sound meat from offal and the diseased 

parts, maximal possible measures for prevention of the cross 

contamination  should be practiced. All persons  engaged in the handling  

of meat and meat products  should be healthy, have medical certificates, 

and clean since contaminated hands may pass infection to food, the food 

handlers must be provided with suitable protective clothing, sterile 

gloves for handling meat and meat products in order to obtain meat with 

possible no bacterial pathogens. 

The genes we have identified as responsible for antibiotic 

resistance in animals food E. coli are commonly found in other domestic 

animals and human. Antibiotic resistance found in animals carcasses 

probably originates from, and is selected by the same sources and 

mechanisms as in other animal species. Thus, in Kalyobia abattoirs 

animals may be both recipients, and sources of the zoonotic transmission 

of antibiotic resistance, as well as providing an extensive reservoir for 

antimicrobial resistance genes. 
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