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ABSTRACT 

 The present study assessed the prevalence of Escherichia coli O157 in diarrhea 

patients ,beef, and raw milk. A total of 675  samples were inoculated in trypticase soy broth to 

enhance  the growth of E. coli O157:H7. Out of total samples 73.5% isolated as E. coli then 

cultured on Sorbitol MacConkey agar ,31.8%   non  fermenting sorbitol (NSF) E. coli 

colonies were isolated  and confirmed by specific biochemical tests . From NSFEC 13.7% 

were diagnosed as E.coli O157:H7 by serological test ,the result revealed no significant 

differences in the level of contamination with E. coli O157:H7 between beef ,stool and milk 

.The isolated bacteria were tested for antibiotic susceptibility  test which showed resistance 

100% to cephalothin ,cefoxitin , cefixime, trimethoprim , amoxicillin, azithromycin, and 

amoxicillin/clavulanic acid and sensitive 100% to ciprofloxacin ,imepenim ,nitrofurantion 

gentamycin and amikacin . No major differences in antibiotic susceptibility patterns among 

the isolates were observed.   

INTRODUCTION 

Escherichia coli is commonly found in human and animal intestinal tracts and ,  result 

of fecal contamination or contamination during  food animal slaughter, is often found in soil, 

water, and foods [1].DiarrheagenicE. coli are an important cause of endemic and epidemic 

diarrhea worldwide .These organisms are currently classified in six categories as follows:  

enteropathogenicE. coli  (EPEC), enterotoxogenicE. coli (ETEC), enteroinvasiveE. coli 

(EIEC),diffusely adhering E.coli(DAEC),enteroaggregativeE. coli (EAEC),and  

enterohemorrhagicE. coli (EHEC)  [2].One of the most  significant food –borne pathogen that 

has  gained  increased  attention in recent  years is  E. coli O157:H7 [3] .E. coli O157:H7  

cause diarrhea  , sever  abdominal  pain ,  hemorrhagic colitis, hemolytic –uremic syndrome, 

and thrombotic  thrombocytopenic purpura .The pathogenic factors of enterohemorrhagicE. 
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coli include Shiga toxins , the  chromosomal LEE  locus that carries  factors (eaeA,tir)  

involved in the attaching  and  effacing  process, and a large plasmid carrying the hemolysin 

genes[4]. E. coli O157:H7 serotypes are identified as enterohemorrhagicE. coli and 

categorized as verotoxin-producing E. coli [5].Verotoxin-producing E. coli (VTEC),including 

O157:H7,was identified in 1982 as an important human pathogen [6]. Domestic and wild 

animals are the sources of E. coli O157,but ruminants are regarded as the main natural 

reservoirs. Sporadic cases and outbreaks of human diseases caused by E. coli O157:H7 has 

been linked to ground beef, raw milk, meat and dairy   products ,vegetables, unpasteurized 

fruit juices  and water[7].Infections can also be acquired by direct contact with animals and by 

person-to –person spread [3,8].Recent reports indicate that antimicrobial  resistance of  E. coli  

O157  is on the rise  [9] . Yet the extent  to which different antimicrobial use practices have 

contributed to the increase in antimicrobial resistance is not clear.  The  usefulness of  

antimicrobial  therapy  for Shiga Toxin E. coli(STEC) infections is unresolved. Because 

antimicrobials may  lyse bacterial  cell  walls,  thereby liberating Shiga toxins [10],and/ or 

cause increased expression of Shiga toxin  genes in vivo [11],they are not recommended for 

treating  STEC O157 infections . However ,recent studies suggest that some antimicrobials, if 

administrated early in the course of infection ,may prevent disease progression to  

hemorrhagic uremic syndrome (HUS) [12]. Because  STEC  infections are not aggressively 

treated with antimicrobial therapy, many isolates  may yet be susceptible to numerous  

antimicrobials. 

This study was undertaken  to understand the prevalence and antimicrobial  resistance 

pattern in   E. coliO 157: H7 recovered from child's stool, raw milk and beef. 

 

MATERIALS AND METHODS 

Sample collection and bacterial isolation. 

       From July 2011 to January 2012 ,a total of 675 samples , beef  (n=225) from  the 

slaughter house , stool from children who were suffering from diarrhea of both sexes under 5 

years of old attending Aben – kzwan hospital in Basrah city, and raw milk of different types 

were collected from different parts in Basra (n=225). All samples were placed in separate 

sterile plastic  containers  to prevent spills and cross contamination and were immediately 

transported to the laboratory  in a cooler with ice packs. Twenty –five gram from each sample 

of beef were homogenized in 225 ml  trypticase  soy broth TSB ( supplemented with 

vancomycin 4 mg/l and cefixime 0.05 mg/l). 25 ml from each sample of milk added to 225 ml 
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of TSB-CV , and loop full from each stool sample inoculated with 5 ml of TSB-CV. All 

enrichment samples incubated at 37°C for 18-24 h.[13]. Loopful from enrichment samples 

were streaked on to  McConkey  agar plates (oxoid)  and eosin methylen blue and incubated 

as above.Pure colonies of E. coli isolates confirmed by using Api 20 E system. All  

E.coliisolate were screened on sorbitol MacConkey  ( supplemented with cefixime  0.05 mg/l) 

agar plates. After incubation at 37°C for 24 h all non-sorbitol fermenter (colorless) colonies 

were recorded as presumptive aquatic E. coli O157 :H7[14]. Additional biochemical tests 

including cellobiose fermentation and KCN broth turbidity were employed on NSFEC. 

Serotyping;    E. coli isolates that gave the following reactions: cellobiose ( - ),and KCN( - ) 

,were serotyped by slide agglutination technique use O157,and H7 antisera(Murex 

Wellcolex,UK) 

Antimicrobial susceptibility testing 

       Antimicrobial susceptibility testing was carried out by disk  diffusion  method according 

to the recommendation reported by NCCLS [15] .As recommended by the NCCLS Mueller-

Hinton agar  were used as the culture medium. The antimicrobial agent disks used in this 

study were: Amoxicillin,Amikacin ,Gentamycin , Cefixime, Cephalothin, 

Ciprofoxacin,Cefoxitin, Amoxicillin/Clavlanic acid, Naldicxic acid, Nitrofurantoin, 

Imipenim, Tetracycline , Azithromycin,   Trimethoprim. The result was interpreted according 

to the recommended of the NCCLS(15). 

RESULT 

     Table 1  shows the prevalence of E. coli  isolated from beef ,stool and milk  in Basrah city  

.The highest prevalence of E. coli  was found in stool ( 84.3% ) followed by milk ( 67.2%  

,and beef (64.1%). There were no significant differences  in the level of contamination with 

E.coli  between beef and milk.while there were  significant differences ( p< o.o5 ) between 

stool and both beef with milk. 

Table 1.  Prevalence of E. coli  isolates from beef, stool, and milk. 

Soures of 

samples 

No. of samples No. (% )of E. 

coliculture + ve 

No.(% )of E. coliconrirmed by 

Api 20 system 

Beef 225 67   (29.7) 43 (64.1 

Stool 225 134   ( 59.5) 113 (84.3 

Milk 225 55    (24.4) 37  (67.2 

Total 675 256   ( 37.6) 193 (73.5 
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X²=19.05 X²=3.3                  

 

 From those confirmed as E. coli (n=193) there were 29 (31.8%) were identified as 

non sorbitol fermenter and negative tocellobiose fermentation and KCN broth turbidity.  

There were no significant differences in frequency of NSFEC between three sources (table 2). 

Table 2. Occurrence of NSFEC on sorbitol MacConkey agar among E. coli isolates 

Samples E. coli isolates No.(%) Nonsorbitol 

fermenter (NSF) 

 %  NSFEC isolates with 

cellobiose and KCN 

Beef 43 29   (67.4)      12    (41.3) 

Stool 113 44   (38.9 )      10  (22.7) 

Milk 37 18   (48.6)       7  (38.8) 

Total 193 91   (47.1)       29    (31.8) 

 

 The distribution ofO157and H7 among isolated NSF  E. coli were investigated.. Table 

(3) showed that E. coli carrying O157 with a percentage 27.5% and H7 with a percentage 

31%. the percentage of NSF E. coli carrying both o157 and H7 was 13.7%. There were no 

significant differences among them regarding source of isolation. 

Table 3. Frequency of E. coli O157:H7 in NSFEC isolated from  beef,  stool and  milk 

Samples NSFEC  O157 %  H7 % O157:H7 % 

Beef 12   4 33.3    2   16.6     2 16.6 

Stool 10   1 10    6 60     1 10 

Milk 7   3 42.8    1 14.2     1 14.2 

Total 29   8 27.5    9 31     4 13.7 

 

       Four E. coli O157:H7 isolates  were tested for antimicrobial susceptibility testing (table 

4). The results revealed no antimicrobial resistant to gentamycin , Amikacin , Imepinem,  

Nitrofurantoin , ciprofloxacin,  and Nalidicxic acid .High percentage of antimicrobial resistant 
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was founded in amoxicillin, cephalothin , trimethoprim, amoxicillin/clvulanic acid, cefixime, 

cefoxitin , azithromycin, and tetracyclin . 

Table 4. Antimicrobial susceptibility tests for bacterial isolates 

Type of antibiotic  (%)Sensitive  (%)Intermediate (%)Resistance 

Gentamycin10 µg 100% 0% 0% 

Amoxicillin/Clavulanic 

acid 20/10 µg 

0% 0% 100% 

Cephalothin30µg 0% 0% 100% 

Cefixime30 µg 0% 0% 100% 

Cefoxitin10 µg 0% 0% 100% 

Imipenem 20 µg 100% 0% 0% 

Ciprofloxacin30 µg 75% 25% 0% 

Nalidaxic acid30 µg 50% 25%  25% 

Amoxicillin25 µg 0% 0% 100% 

Trimethoprim5 µg 0% 0% 100% 

Azithromycin30 µg 0% 0% 100% 

Nitrofurantoin300 µg 75% 25% 0%  

Amikacin30 µg 100% 0% 0% 

Tetracyclin30 µg 0%  25% 75% 

 

DISCUSSION 

     The classical screening medium for E. coli O157:H7 is sorbitol  MacConkey  agar. This 

method exploits the fact that E. coli O157:H7 ,unlike 90% of E. coli isolates did not ferment 

sorbitol rapidly[ 16]. Other studies reported that sorbitol MacConkey agar medium is a useful, 

rapid, and reliable screening aid for the detection E. coli O157:H7  ,but it is not generally 

useful of VTEC  strains of serotypes other than E. coli O157:H7 [17]. 



Bas.J.Vet.Res.Vol.11,No.2,2012 

 

52 

 Shiga toxin-producing E. coli (STEC) is now a major case of food –born disease 

,mostly in the United states, Canada, Japan, and  Europ [18].In an earlier study STEC 

O157:H7 was isolated from 3.7% beef and 1.5% of  pork samples in United States and 

Canada[19].Although most sporadic cases and outbreaks have been  recorded  from 

developed countries, human infections associated  with STEC strains  have also been 

described in  Latin American countries[2].It has also been reported from Kenya, Turkey ,and 

Iraq [20]. Many studies determined the prevalence of E. coliO157:H7 on cattle which were 

from 0.0% to 27% (up to 68%in heifers) [7]. 

        The present study showed  that 16.6% of raw beef samples were contaminated with E. 

coli O157:H7 .Our result suggested that cattle  could  be a reservoir  of E. coli O157:H7 in 

Iraq, like many  countries [21].The ability of this study to detect  serotype O157:H7 in lower 

rates  among non –sorbitol fermenting E. coli  isolates in beef, stool and  milk confirm the 

results obtained by another author, who reported that this serotype is uncommon and its 

isolation rates are much lower than those of  non O157:H7 serotypes [22].On contrary, Wells 

et al.[23] determined the prevalence of E. coli O157:H7 and found that this organism was 

isolated from 5 of 210 calves (2.3%) .Surveys of United states dairy and beef have found  E. 

coliO157:H7 in 0 to 2.8% of animals.The three isolates of bacteria showed resistant (100%) to 

cephalothin ,cefoxitin , cefixime, trimethoprim , amoxicillin, azithromycin, and 

amoxicillin/clavulanic acid followed (80%) resistant to tetracycline and (40%) resistant to 

nalidixic acid .This result was concordant with Fart et al.,[24] .yeon Kim et al.,[25] agreement 

with results that revealed sensitivity E. coli O157:H7 to ciprofloxacin ,imepenim ,nitofurantin 

gentamycin and amikacin .The continued overwhelming sensitivity of E. coli O157 in this 

study to almost all antibiotics tested is astonishing considering the rapid increases in 

resistance found in other zoonotic bacteria such as Salmonella spp., and Campylobacterspp. 

[26]. 

  O157:H7اوتشار و الحساسيتا للمضاداث الحيويت في الشرشيا القولوويت الىمط المصلي 

المعزولت مه الاوسان ومصادر حيواويت في محافظت البصرة 

 باضم عبذ انسهرة عباش , خهىد عبذ انرزاق خهُم, بطاو َاضُن خضُر 

 .انعراق, جايعت انبصرة , كهُت انطب انبُطرٌ , فرع الاحُاء انًجهرَت

الخلاصت 

 فٍ يرضً الإضهال ونحى انعجم O157:H7قًنا بخقُُى نطبت انخشار بكخرَا الاَشرَشُا انقىنىنُت اننًظ انًصهٍ 

 عُنت حقنج فٍ انىضظ انطائم حرَبخُكُس ضىٌ نخحطُن نًى الاَشرَشُا انقىنىنُت نهنًظ انًصهٍ 675. وانحهُب انخاو 

O157:H7 .73,5 % ين انعُناث انكهُت عسنج كأَشرَشُا قىنىنُت وبعذ رنك زرعج عهً وضظ ضىربُخىنًاكىنكٍ أكار ,
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ين . يطخعًراث الاَشرَشُا انقىنىنُت غُر انًخًرة نهطىربُخىل واكذث بىاضطت أخخباراث انكًُُاء انحُاحُت% 31,8عسنج 

 بىاضطت O157:H7شخصج كأَشُرَشُا قىنىنُت نهنًظ انًصهٍ % 13,7الاَشرَشُا انقىنىنُت غُر انًخًرة نهطىربُخىل 

. الاخخباراث انًصهُت

نلاَشُرَشُا O157:H7أظهرث اننخائج بعذو وجىد اخخلافاث يعنىَت  فٍ يطخىي انخهىد نهنًظ انًصهٍ 

. براز الأطفال وانحهُب, انقىنىنُت بُن نحى انعجم

% 100فحصج انبكخرَا انًعسونت بىاضطت اخخبار حطاضُت  انًضاداث انحُاحُت وانخٍ أظهرث يقاويت 

كلافىلانك اضذ وحطاضت \الازثروياَطُنىالايىكطُهُن, الايىكطُهُن,انخراًَثبُرَن ,انطُفكطُى ,نهطُفانىثُنىانطُفىكطُن

نىحع عذو وجىد أخخلافاث كبُرة بُن انًاط قابهُت . ايبُنًُىنُخىفىرانخُنجنخاياَطُنىالايُكاضُن, نهطُروفهىكطاضُن% 100

 .انخحطص نهًضاداث انحُاحُت بُن انعسلاث

REFERENCES 

1.Riley, L. W. ,Remis, R. S. ,Helgerson, S. D., McGee, H. B.,Wells, J. G. ,Davis, B. R. , 

Hebert, R. J.,Olcott, E. S. , Johnson,  L. M.,Hargrett, N. T.,Blake,and,  Cohen, 

M. L.(1983). Hemorrhagic colitis associated with a rare Escherichia coli serotype. 

N. Engl. J. Med. 24:681–685. 

2.Nataro,J.P. and Kaper, J.B. (1998):DiarrheagenicEscherichiacoli. Clin. Microbiol. Rev; 

1, 142-201 . 

3.Caprioli, A.,Morabito, S.,Brugere, S.and  Oswald,E. (2005). Enterohemorrhagic 

Escherichiacoli:  emerging issues on virulence and modes of transmission. Vet. Res.  

36:289-311. 

4.Watanabe, H. J.,Terajima, H., Izumiya, A., Wada, and Tamura, K.. (1999) . Molecular 

analysis of enterohemorrhagicEscherichia coli isolates in Japan and its application 

to epidemiological investigation. Pediatr. Int. 41:202–208. 

5.Oksuz, O., Arici, M.,Kurultay, S and Gumus, T.(2004). Incidence of Escherichia coli 

O157:H7 in raw milk and white pickled cheese manufactured from raw milk in 

Turkey. Food Control. 15: 453-456. 

6. Lake, R., Hudson, A., Cressey, P., Risk profile.( 2003). Shiga-like toxin producing 

Escherichia coli in uncooked comminuted fermented meat products. Environ Sci 

Res New Zealand  . 

7.Jo, M.Y ., Kim, J.H ., Lim, J.H. , Kang, M. Y.,Koh, H.B., Park,  Y.H. and et al.( . 2004) 

Prevalence of characteristics of Escherichia coli O157 from major food animals in 

Korea. Int. J. Food Microbial . 95: 41-49. 



Bas.J.Vet.Res.Vol.11,No.2,2012 

 

54 

 8.Cho, S.,Diez-Gonzales, F.,Fossler,  C. P. , Wells, SJ.,Hedberg,  C.W.,Kaneene,  J.B.   

and et al.(2006).Prevalence of Shiga toxin-encoding bacteria and shiga toxin-

producing Escherichiacoli isolates from dairy farms and county fair. Vet. Microbiol.  

118:289-298. 

9.Galland, J. C., Hyatt, D. R. S., Crupper,S.  and Acheson, D. W. (2001).Prevalence, 

antibiotic susceptibility, and diversity of Escherichia coliO157:H7 isolates from a 

longitudinal study of beef cattle feedlots. Appl. Environ. Microbiol. 67:1619–1627  

10.Wong, C. S.,Jelacic, S.,Habeeb, R. L., Watkins, S. L. and Tarr, P. I. (2000). Therisk of 

hemolytic-uremic syndrome after antibiotic treatment of Escherichia coli O157:H7 

infections. N. Engl. J. Med.342:1930–1936. 

11.Zhang, X.,n McDaniel, A. D., Wolf, L. E.,Keusch, G. T.,Waldor, M. K.,and   Acheson, 

(2000). Quinolone antibiotics induce Shiga toxin-encoding bacteriophages, toxin 

production, and death in mice. J. Infect. Dis. 181:664-670. 

12.Shiomi, M.,Togawa, M. , Fujita, K.,  and Murata, R. (1999). Effect of early 

oralfluoroquinolones in hemorrhagic colitis due to Escherichia coli O157:H7. 

Pediatr. Int. 41:228–232. 

13. Sanderson, M. W.,  Gay, M. J., Hancock ,D.D., Gay, C.C., Foxy, L.K., and  Besser, 

T.E.( 1995) Sensitivity of bacteriological culture for detection of Escherichia coli 

O157:H7 in Bovine feces. J ClinMicrobiol ; 33: 2616-2619. 

14.Stephan, R., Ragettiy, S., Unterma, F.(2000).Prevalence and characteristics of 

verotoxin-producing Escherichia coli (VTEC) in stool samples from asymptomatic 

human carriers working in the meat processing industry in Switzerland. J 

ApplMicrobiol; 88: 335-341. 

15.National Committee for Clinical Laboratory Standards NCCLS(2010). Performance 

standards for disk susceptibility tests, 8th ed. Approved standard M2-A8. National 

Committee for Clinical Laboratory Standards.  

16. Doyle, MP. (1991).Escherichia coli O157:H7 and its significance in foods. Int J Food 

Microbiol; 12: 289-302. 

17.March, SB., Ratnam, S.(1986).Sorbitol-MacConkey medium for detection of Escherichia 

coli O157:H7 associated with hemorrhagic colitis. J ClinMicrobiol; 23: 869-872. 



Bas.J.Vet.Res.Vol.11,No.2,2012 

 

55 

18.Griffin, P. and  Tauxe,  RV.(1991).  The epidemiology of infections coused by 

Escherichiacoli O157:H7,  other enterohemorrhagicE. coli, and the associated 

hemolytic uremic syndrome . Epidemiol. Rev., 13: 60-98. 

19.Doyle, MP. and Schoeni, JL .(1997). Isolation of Escherichiacoli O157:H7 from retail 

frsh meat and poultry.Appl. Environ. Microbiol.,53: 2394-2396. 

20.Ulukanli, Z.,Cavli, P. and Tuzcu, M.(2006). Detection of Escherichiacoli O157:H7 from 

beef doner kebabs sold in Kars. G.U. J. Sci., 19: 99-104. 

21.Zhao, T., Doyle, MP., Harmon, BG., Brown, CA., Eric Mueller, PO. and Parks, 

AH.(1998). Reduction of carriage of enterohemorrhagicEscherichia coli O157:H7 

in cattle by inoculation with probiotic bacteria. J. Clin. Microbiol., 36: 641-647. 

22.Orden, JA., Ruiz-Santa-Quiteria, JA., Garcia, S., Sanz, R.(1998)Verotoxin-producing 

Escherichia coli (VTEC) and eae-positive non-VTEC in 1-30-days-old diarrheic 

dairy calves. Vet Microbiol1998; 63: 239-248. 

23Wells, JG., Shipman, LD., Greene, KD., Sowers, EG., Green, JH., Cameron, DN., et 

al.(1991).Isolation of Escherichia coli serotype O157:H7 and other Shiga-like toxin-

producing Escherichia coli from dairy cattle. J ClinMicrobiol; 9: 985-989. 

24.Fard, A.H.,Bokaeian, M., and Qureishi, M.E.(2008) Frequency of Escherichia coli 

O157:H7 in  children with diarrhea in Zahedan, Islamic Republic of Iran. 14: 1022-

1027. 

25.Yeon, J. w., and Hovde, C. j.(2008). All blood , no stool: enterohemorrheagicEscherichia 

coli O157:H7 infection . J. Vet . Sci. 9(3): 219-231. 

26.Threlfall, E. J.,  Ward, L. R.,  Frost, J. A., Willshaw, G. A. ( 2000). The emergenceand 

spread of antibiotic resistance in food-borne bacteria. Int. J. Food Microbiol. 62:1–5. 


