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ABSTRACT 

A total of 91 non-sorbitol fermenting Escherichia coli previously isolated from stool of hospitalized 

children suffering from diarrhea, beef samples and raw milk samples were used in this study. Among 

these, 29 strains were found enterohemorrhagic E. coli (EHEC) and only four strains were identified 

as Escherichia coli O157:H7 depending on latex agglutination test. Escherichia coli O157:H7 were 

further examined by amplifying both tem and shv genes. The results revealed that all isolates were 

positive to tem gen, 50% of them carrying shv gene and 50% of isolates carrying both tem and shv 

genes. 
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1. Introduction 

Escherichia coli O157:H7   is a major cause of food and water-borne illnesses characterized 

by bloody diarrhea, hemorrhagic colitis (HC) and life-threatening hemolytic uremic 

syndrome (HUS) in developed nations across the globe (Paton and Paton, 1998).  E. coli 

strains that can cause diarrheal illness are assigned to six specific virulence groups based on 

virulence properties, mechanisms of pathogenicity, clinical syndromes, and distinct O:H 

serogroups. These categories include: enteropathogenic E. coli strains (EPEC), 

enterotoxigenic E. coli strains (ETEC), enteroinvasive E. coli strains (EIEC), diffuse-

adhering E. coli strains (DAEC), enteroaggregative E. coli strains (EAggEC), and 

enterohemorrhagic E. coli table (2-1) strains (EHEC), (Doyle and Beuchat, 2007). 

Enterohemorrhagic are represented by a single serotype of E. coli called E. coli O157:H7, 

which causes diarrheal set of symptoms discrete from that of enteroinvasive E. coli (EIEC) 

and Shigella in that there is copious bloody discharge without fever (Michael et al., 

1997).This strain appear to play a role as food borne pathogens and have to be considered in 

view of food safety aspects (Stephan et al., 2004). EHEC strains are important 

enteropathogen among young children (Alikhani et al., 2007), and more prevalent in many 

diarrheal cases in children (Jensen et al., 2007). Extended spectrum β-lactamase has been 

classified into different types. Initially, the 2 most frequent types of ESBL were TEM types 

and SHV types. ESBL-producing Escherichia coli now represents an emerging cause of 

infection in many areas of the world ( Moland et al .,2003) . Beta-lactamases of TEM- and 

SHV-type are found in the functional groups 2b, 2be and 2br, some TEM can also be found 
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in group 2ber (Bush and Jacoby 2010). The parental enzyme TEM-1 was discovered in the 

mid-1960’s from a Greek patient, a few years later the SHV-1 was described (Ambler, 

1991).The first ESBL encountered was SHV-2 in the mid 1980’s (Kliebe, 1985). More than 

180 TEM and 120 SHV variants are known today (Jacoby and Bush, 2012). 

2. Materials and Methods   

2.1. Bacterial strains: A total of 91 non-sorbitol fermenting Escherichia coli previously 

isolated from stool of hospitalized children suffering from diarrhea, beef samples and raw 

milk samples were used in this study ( Khudaier et al. 2012). 

2.2. Confirmation of E. coli O157:H7 (NSFEC). 

Cellobiose Fermentation test and potassium cyanide (KCN) test were done to confirm the 

non-sorbitol fermenting ability of E. coli strains used through the study. (MacFaddin, 2000; 

Collee et al, 1996). 

2.3. Latex agglutination Test for E. coli O157 :H7 

This test was used for serotyping of E. coli O157:H7 by using commercial kit (Wellcolex 

E.coli O157:H7, Remel) to detect the somatic antigen O157 and flagellar antigen H7. 

2.4. Detection of tem and shv Genes by PCR Assay 

This procedure was done by using commercially available DNA extraction and purification 

kit (Promega, USA).   The  β-lactemase ( tem and  shv )  genes were studied according to 

protocol of (Ashraf  et al.,2005). This was done by using  specific primers (below). 

Oligonucleotide Primers Sequences Used for PCR  Amplification of tem, shv genes of 1080 

bp were:  

tem a:     ATAAAATTCTTGAAGACGAAA 

tem b:     GACAGTTACCAATGCTTAATC 

shv a:      TTATCTCCCTGTTAGCCACC 

shv b:      GATTTGCTGATTTCGCTCGG 

PCR product was analyzed by gel electrophoresis in 1% agarose containing ethidium bromide 

0.5μg/ml (Sambrook et al., 2001). 

 

3.  Results  

3.1. Bacterial isolation: 

E. coli isolates (91) were screened to detect non-sorbitol fermenting E. coli (NSFEC). Twenty 

nine NSFEC were detected in beef samples, 44 in stool samples and 18 in raw milk samples 

(table 1). Twenty nine strains were found enterohemorrhagic E. coli (EHEC), 12 from beef, 

10 from stool and 7 from milk. Latex agglutination test was used to detect serotype O157:H7 

in non- sorbitol fermenting isolates. We found that two isolates from beef, 1 isolate from 

stool and 1 isolate from raw milk samples, were found to be E. coli O157:H7.  
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 Table (1): Number of EHEC isolates from NSF E. coli and distribution of O157 and H7 

antigene through isolates 

Source  NSF  EHEC             O157  H7 O157:H7 % 

Beef  29  12  4  2     2               16.7    

   

Stool  44  10  1  6     1                       10     

 Milk  18  7  3  1     1               14.3    

Total  91  29  8  9     4                      13.8   

NSF: non-sorbitol fermenting E. coli;     EHEC: enterohemorrhagic E. coli 

3.2. Detection of tem and shv Genes by PCR Assay  

The E. coli O157:H7 isolates were further examined by PCR technique using two pairs of 

primers to amplify both tem and shv genes. The results revealed that all (100%) of the isolates 

were positive for tem gene, 2 (50%) isolates yielded amplification products with shv-PCR 

specific primers and 2 (50%) isolates were identified as carrying both tem and shv genes.  

The DNA of all isolates was extracted and purificated by using genomic DNA purification 

kit. The results were detected by electrophoresis on 1% agarose gel and exposed to U.V light 

in which the DNA appeared as compact bands (figure 1). 

                          
Figure (1): Total genomic DNA extracted from isolates using 1% agarose  gel 

electrophoresis.  

3.3. Distribution of PCR Positive for tem and shv Genes in E. coli O157:H7.  

The results of PCR amplification   performed on the DNA extracted from all the studied isolates 

were confirmed by electrophoresis analysis. By this analysis the strands of DNA which are resulted 

from the successful binding between specific oligonucleotide  primers for (tem and shv ) genes and 

isolates extracted DNA. These successful binding appeared as single band for each gene  under the 
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U.V light using ethidium bromide as a specific DNA stain . The electrophoresis was also used to 

estimate DNA weight  depending on DNA marker (100 bp DNA ladder ) PCR products 

corresponding to tem (1080 bp) were found in all four E. coli O157:H7 (figure 2),while PCR 

products corresponding to shv genes (795 bp) were appeared in only 2 E. coli O157:H7 isolates 

(Figure 3) . Two (100%) isolates of E. coli O157:H7 In beef samples were harbored tem gene while 

only one (50%) isolate of E. coli O157:H7 was harbored both genes (tem and shv ) . On the other 

hand, the E. coli O157:H7 which isolated from stool samples harbored   tem and shv  gene while E. 

coli O157:H7 which isolated from raw milk samples harbored   tem gene only (Table 2; figure 4).  

Table (2): Distribution tem and shv genes in E. coli O157:H7 isolates 

_________________________________________________________ 

Source    PCR +ve tem       %           shv      %        tem&shv      % 

_________________________________________________________________________ 

Beef         2  2 100  1       50  1      50 

Stool         1  1 100  1      100  1     100 

Raw milk    1             1 100  0         0  0     0 

 

 

Figure (2): PCR amplification of E. coli O157:H7 tem gene (1080 bp) .Lane 1,molecular size 

marker; Lane 2, 3, 5 and 6 E. coli O157:H7 tem gene isolates; Lane 4 , negative  test.  
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Figure (3): PCR amplification of E. coli O157:H7 shv gene (795 bp) Lane 1, molecular size 

marker; Lanes 2 and 3 E. coli O157:H7 shv gene; Lane 4 and 5, negative test. 

 

Figure (4): PCR amplification of E. coli O157:H7 tem and shv genes, Lane 1, molecular size 

marker; Lanes 2-3, E. coli O157:H7 tem and shv genes; Lane 4, E. coli O157:H7 tem gene; 

Lane 5, negative test; Lane 6, E. coli O157:H7 shv gene.  

 

4. 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 does not ferment 

sorbitol rapidly (Doyle, 1991) 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 EHEC strains of serotypes other than E. coli O157:H7 (March and 

Ratnam, 1989). The occurrence of NSFEC in children stool, beef and raw milk samples 

which detected by conventional microbiological methods were 38.9%, 67.4% and 48.6% 
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respectively. The present occurrence of NSFEC in children stool sample was higher than the 

result of obtained by Dunah et al., (2010)   who reported 15.6%.   It is also lower than the 

finding of A’iaz(2008) and Dhanashree and Shrikar (2008)   who detected 57.5% and 73.9% , 

respectively. The level of contamination of beef  by NSFEC of the present study (67.4 %) 

was found to be   higher than the 21.88% which recorded by Ghareeb (2005)on cattle meat in 

Baghdad and much higher than the  7.75% and 7%  prevalence reported by Dahanasheree and 

shrikar, (2008) ;Jamshidi et al., (2008), respectively.However, there finding was lower than 

92.46%   prevalence reported by Karger et al.,(2011). The frequency of NSF E. coli isolated 

in the present study ( 48.6%) in raw milk samples was higher than the prevalence reported by 

Ropnarine et al., (2007)  who recorded that NSFEC isolates from milk was 37.5%, also much 

higher than  Daood, (2007) who showed that isolation rate was 10% .The present results 

differed from the results of El-safey and Abdul-Raouf,(2003), Mansouri- Najand  and 

Khalili,(2007) who mentioned much lower rates of NSFEC isolates in raw milk 5%; 4.46%, 

respectively. It represents public health hazards due to fact that food poisoning outbreaks 

would be difficult to treat and this pool of multidrug resistant EHEC in food supply 

represents reservoir for transferable resistance genes. The significantly high frequency of 

resistant EHEC for these antimicrobials was probably an indication of their infrequent usage 

in livestock for prophylactic or nutritional purposes. Extended spectrum β-lactamase has been 

reported from all parts of the world. However, prevalence varies widely even in closely 

related regions. The true incidence is difficult to determine because of the difficulty in 

detecting ESBL production and due to inconsistencies in testing and reporting (Yusha et al., 

2010). Prevalence of ESBL in many parts of the world was (10-40%) among E. coli (Rupp 

and Paul, 2003). The prevalence of ESBLs in Europe is higher than in the USA but lower 

than in Asia and South America (Girlich et al., 2004). In 2007 in Asia pacific region was 

found to harbour plasmid borne ESBLs 62%   in E. coli  (Bell et al., 2007). ESBL production 

rates were 96% , 70% and 43%in E. coli in Iran, India and Iraq respectively in 2009, 2010 

and 2011 (Ali, 2009; Sharma et al., 2010; Al- Charrakh et al., 2011). There were a limited 

number of studies on prevalence of ESBL showing a high rate in Bangladesh, where E. coli   

43.2%   in 2004 (Rahman et al., 2004) and in Bangladesh it was E. coli 47.83%  in 2010 

(Haque and Salam, 2010).     In India in 2010 tem and shv in E. coli were 30% and 38% 

respectively (Sharma et al., 2010). Very recently in 2011 in India Manoharan and his 

collegues found tem in E. coli (39.2%) (Manoharan et al., 2011). The β-lactamases detection 

in the present study was not helpful to provide any information about the type of β-lactamase 

enzymes. However, up to our knowledge, there was no published data regarding the 

frequency of tem and shv genes among clinical isolates of E. coli  in Iraq. An attempt was 

made to evaluate the frequency of tem and shv β-lactamase genes in 4 β-lactamase producing 

E. coli O157:H7 isolates obtained from beef, stool and milk. Based on the type of β-

lactamase genes, E. coli O157:H7 isolates in the present study were divided into three 

categories; first category, 4/4 (100%) isolates yielded amplification products with tem-PCR 

specific primers. Secondly,  2/4(50%) isolates gave PCR products with shv-specific primers. 

Third category, 2/4 (50%) isolates produce both tem and shv enzymes . The tem genes are by 

far the most widespread with unknown origin (Widemann et al., 1989). tem-1, which is 

responsible for most of the ampicillin resistance in; 94% of E. coli strains isolated in Spain, 

89% of E. coli strains isolated in Hong Kong, and in 78% of E. coli strains isolated in London 
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(Livermore,et al., 1986). However, Bradford, (2001) reported that up to 90% of ampicillin 

resistance in E. coli is due to the production of TEM-1. This enzyme has the ability to 

hydrolyze penicillins and early cephalosporins such as cephalothin and cephaloridine TEM -2 

β-lactamase is widespread in E. coli, although they are much rare than TEM -1.The classical 

TEM -1 and TEM -2 enzymes have minimal activity against newer cephalosporins (Sirot, 

1995). In the past 20 years, however, there have been an increasing emergency of ESBLs, 

which attack many newer cephems and monobactams as well as third generation 

cephalosporins and anti-Gram-negative bacterial penicillins (Bradford, 2001). Most of these 

enzymes are mutant of TEM-1 and TEM -2 such as  TEM -3,  TEM -4, TEM -10, TEM -27,  

TEM-92(Bradford, 2001). Although strains that produce ESBL are characteristically resistant 

to new cephalosporins and/or aztreonam, many strains producing these enzymes appear 

susceptible or intermediate to some or all of these agents in vitro, while expressing clinically 

significant resistance in infected patients (Paterson and Bonomo, 2005). It was recently 

reported by Aysha, et al., (2011) what agree with present results the presence of tem and shv 

genes in all the 23strains. Taslima, ( 2012) founded  tem and shv  β-lactamases genes 

presence in 50.5% and 57.1 %  respectively. 

  

References 

A’iaz, HN. (2008) Detection of Shiga toxin producing Escherichia coli isolated from children 

and cattle using PCR technique.M.SC thesis, Vet. Coll. Basrah University. 

Al- Charrakh, AH. ;Yousif, SY.and Al- Janabi, HS.( 2011). Occurence and detection of 

extended spectrum β-lactamases in Klebsiella isolates in Hilla, Iraq, Afri. J. 

Biotech,10(4):657-665. 

Ali, AM. (2009). Frequency of extended spectrum  β- lactamase (ESBL) producing 

nosocomial isolates in a tertiary care hospital in rawalpindi. J. Army med. 3:0030-9648. 

Alikhani, MY. ; Mirsalehian,  A.; Fatollahzadeh, B. ; Pourshafie, MR. and M.Aslani, M.( 

2007). Prevalence of enteropathogenic and Shiga toxin-producing Escherichia coli among 

children with and without diarrhoea in Iran. J. Health Popul. Nutr., 25: 88-93. 

Ambler, RP. (1991). The structure of beta-lactamases, Philos Trans R Soc Lond B Biol 

Sci.16 (289): 321-31. 

Ashraf, MA. ; Hidekazu, K. ; Kumiko, I. ; Yoshiko, H. ; Miyoko, S.  Masato, S.  and Tadashi, 

S. (2005). Genomic analysis of a multidrug resistant strain of enterohaemorrhagic 

Escherichia coli O157 : H7 causing a family outbreak in Japan. J. Med. Microbio.54:867–

872. 

Aysha, OS. ; Dhamotharan, R. and Mumtaj, p.(2011). Phenotypic and molecular 

characterization of selected ESBL pathogens. J. Pharma. Res.4(2):537-539. 

Bell, JM. ; Chitsaz,  M. ; Turnidge, JD. ; Barton, M. ; Walters, LJ. and Jones, RN. (2007). 

Prevalence and significance of a negative extended-spectrum β-lactamase (ESBL) 

confirmation test result after a positive ESBL screening test result for isolates of Escherichia 

coli and Klebsiella pneumoniae: results from the SENTRY Asia-Pacific Surveillance 

Program, J.Clin. Microbio. 45(5):1478-1482. 



Journal of Advanced Biomedical & Pathobiology Research  Vol.4 No.4, December 2014, 1-10 
 

 

8 
 

Bradford, PA. (2001).Extended spectrum beta lactamases in 21st century. characterization, 

epidemiology and detection of this important resistance threat. Clin. Microbiol. Rev. 14 : 

933-951. 

Bush, K. and Jacoby, GA. (2010). Updated functional classification of beta-lactamases. 

antimicrob agents chemother.  54(3):969-76. 

Collee, JG. ; Fraser, AG. ; Marion, BP. and  Simmons, A. (eds)(1996). Mackie and  

McCaraty  practical  Medical Microbiol. 14
th

 ed. Longman Singapore. Pp: 131-149. 

Dhanashree, B. and Shrikar,  MP. (2008) .Detection of Shiga-toxigenic Escherichia coli 

(STEC) in diarrhoeagenic stool & meat samples in Mangalore, India .Indian. J. Med. Res. 

128: 271-277. 

Daood, N. (2007). Detection and antimicrobial susceptibility of E .coli O157:H7 in raw 

bovine milk, some of dairy products and water samples. Damascus University for basic  

sciences. 23 (1): 21- 35. 

Doyle, PM. and Beuchat, LR. (2007). Food Microbiology: Fundamentals and Frontiers. ASM 

Press, Washington D.C. Pp. 249-269. 

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

Microbio. 12: 289-302. 

Dunah, CS. ; De, N. and Adamu, MT.(2010). A study on the prevalence of Escherichia coli 

O157:H7 among patients attending some public hospitals in Adamawa State, Nigeria. Report 

and opinion. 2(3) 

El-Safey, EM. and Abdul-Raouf, UM. (2003). Detection of Escherichia coli O157:H7 in 

some Egyptian foods. Assiut J. of agricultural scie.(34) 6: 373-379. 

Ghareeb, AM. (2005). Isolation and characterization of Escherichia coli O157:H7 and the 

detection by PCR of Stx and eaeA genes. M.Sc. Thesis, Genetic engineering and biotechnical 

institute organized. Baghdad University. 

Girlich, D. ; Naas, T. and Nordmann, P. (2004). Biochemical characterization of the naturally 

occuring oxacillinase OXA-50 of Pseudomonas aeruginosa. antimicrobial, Agents and 

Chemotherapy, (48) 6: 2043-2048. 

Haque, R.  and Salam, MA. (2010). Detection of ESBL producing  nosocomial Gram 

negative bacteria from a tertiary care hospital in Bangladesh, Pk. J. Med .Sci.26 (4):887-891.  

Jacoby, GA. and Bush, K.(2012). Beta-lactamase classification and amino acid sequences for 

TEM, SHV and OXA xtended-spectrum and inhibitor resistant enzymes. available from: 

http://www.lahey.org/Studies/. 

Jamshidi, A. ; Bassami, MR.  and Rasooli, M.(2008). Isolation of Escherichia coli O157:H7 

from ground beef samples collected from beef markets, using conventional culture and 

polymerase chain reaction in Mashhad, northeastern Iran. Iranian J. Vet. Res. Shiraz 

University, 9(1) 22-24. 

Jensen, C. ;  Ethelberg, S. ;  Olesen, B. ;  Schiellerup, P. ;  Olsen, KE. ;  Scheutz, F. ;  

Nielsen, EM. ;  Neimann, J.  ; Hogh, B. ;  Gerner-Smidt, P. ; Molbak, K. and   Krogfelt, KA. 

(2007). Attaching and effacing Escherichia coli isolates from Danish children: clinical 

significance and microbiological characteristics. Clin. Microbiol. Infect., 13: 863-872. 

Kargar, M. ; Daneshvar, M. and Homayoun ,M. (2011). Prevalence  of shiga toxins, intimin  

and hemolysin genes of  Escherichea coli O7:H7  strains from  industrial ground meat in 



Journal of Advanced Biomedical & Pathobiology Research  Vol.4 No.4, December 2014, 1-10 
 
 
           

9 
 

Shiraz .  J. of shahid sadoughi university of medical sciences and health services February –

March, 18(6 (74)):512-520. 

Khudaier, B.Y. ; Abbas, B. A. ; Khleel, K. A. (2012). Prevalence and antimicribial 

susceptibility of Escherichia coli o157:h7 isolated from human and animal sources in Basrah 

province. Bas.J.Vet.Res.11: 47-55.  

  

Kliebe, C. (1985). Evolution of plasmid-coded resistance to broad-spectrum cephalosporins. 

Antimicrob Agents Chemother.  28(2):302-7. 

Livermore, DM. ; Moosdeen, F. ; Lindridge, MA. ; Kho, P. and Williams, JD. (1986). 

Behaviour of TEM-1 β-lactamases as a resistance mechanism to mezlocillin, ampicillin and 

azlocillin in E. coli. J. Anti. Chemo. 17: 139-146. 

Manoharan, A. ; Premalatha, K.;  Chatterjee, S. and Mathai, D. (2011). Correlation of TEM, 

SHV and CTX-M extended-spectrum beta lactamases among enterobacteriaceae with their in 

Vitro antimicrobial susceptibility, Ind.J. Med.Microbio.29 (2):161-164. 

McFadden, JF. (2000). Biochmical tests .for identification of medical bacteria (3ed), 

Lippincott Williams and wilkins, USA Microbiol. Rev. 2: 15-38. 

Mansouri- Najand, L. and Kahlili, M. (2007). Detectin of shiga- like toxigenic Escherichia 

coli from raw milk cheese produced in Kerman-Iran. Vet. arhiv.77 (6): 515- 522. 

March, SB. and Rantam,  S. (1989). Sorbitol-MacConkey medium for detection of 

Escherichia coli O157:H7 associated with hemorrhagic colitis. J. Clin. Microbiol. 23: 869-

872. 

Michael, DP. ;  Zao, T.  ; Meng, J. and   Zao,  S. (1997). Escherichia coli O157:H7. In: Food 

Microbiology: Fundamentals of frontiers (M. P. Doyle, L. R. Beuchat, T. J. Montville. (Eds) 

pp 171 – 191. ASM Press, Washington D. C. 

Moland,  ES. ; Black, JA. ; Hossain, A. ; Hanson, ND. ; Thomson, KS. and Pottumarthy, 

S.(2003). Discovery of CTX-M–like extended-spectrum β-lactamases in Escherichia coli 

isolates from five US states. Anti. Agents Chemo. 47:2382–3. 

Paterson, DL. and Bonomo, RA. (2005). Extended-spectrum β-lactamases: a Clinical Updtae. 

Clin. Microbiol. Rev. 18 (4): 657-686. 

Paton, JC. and Paton, AW. (1998). Pathogenesis and diagnosis of Shiga toxin-producing 

Escherichia coli infections. Clin. Microbiol. Rev. 11: 450-479.  

Rahman, MM. ; Haque, JA. ; Hossain, MA. ; Sultana, R. ; Islam, F. and Islam, S. (2004). 

Prevalence of extended spectrum beta lactamase-producing Escheria coli and Klebsiella 

pneumoniae in an urban hospital in Dhaka Bangladesh, Inter. j.anti.agents,24 (5):508-510. 

Ropnarine, RR. ; Ammons, D. ; Rampersad, J. and Adesiyun, AA. (2007). Occurance and 

characterization  of verocytotoxigenic Escherichia coli(VTEC) strains from dairy farms in 

Trindad. J. compilation, Zoonoses  Public Health Blackwell verlag, Berlin. 54: 78-85. 

Rupp,  ME. and Paul,  D.(2003) .Extended spectrum β-lactamase (ESBL) .producing 

enterobacteriaceae,. Drugs. 63(4):353-356. 

Sambrook, J.  and Rusell,  DW. (2001). Molecular cloning: A laboratory manual, third ed. 

cold spring harbor: cold spring harbor laboratory press, NY. 

Sharma, J. ; Sharma, M. and Roy, P. (2010). Detection of tem and shv genes in Escherichia 

coli and Klebsiella pneumoniae isolates in a tertiary care hospital from India, Ind. J. Med, 

Res. 132:332-336. 



Journal of Advanced Biomedical & Pathobiology Research  Vol.4 No.4, December 2014, 1-10 
 

 

10 
 

Siort, D. (1995). Plasmid-mediated extended-spectrum β-lactamases. Journal of 

Antimicrobial Chemotherapy. 36 (Supplement A): 19-34. 

Stephan, R.  ; Borel, N. ;  Zweifel, C. ; Blanco, M. and   Blanco, JE. (2004). First isolation 

and further characterization of enteropathogenic Escherichia coli (EPEC) O157:H45 strains 

from cattle. BMC Microbiol., 4:10. 

Taslima, Y.  (2012). Prevalence of ESBL among Escherichia coli and Klebsiella spp. in a 

tertiary care hospital and molecular detection of important ESBL producing genes by 

multiplex PCR: MS.c thesis. Department of Microbiology & Immunology Mymensingh 

Medical College Mymensingh 

Wiedmann,  B. ; Kliebe,  C. and Kresken, M. (1989). The epidemiology of β-lactamases. J. 

Anti. Agents Chemo. 24 (Suppl B):1-22. 

Yusha,  MM. ; Kumurya,  AS.  and Suleiman,  L. (2010). Prevalence of extended spectrum β- 

lactamases among enterobacteriaceae in Murtala Mohammed specialist hospital, Kano,N, J. 

Appl. Sci.3(1):169- 172. 

 

         

   

 

 

 

 

 

 

 

 

 

 

 

 

 


