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               Introduction

             Inflammation of the stomach and intestine is a major problem because of the pathological conditions it causes Diarrhea, which
               is one of reasons for the high death rates among children, especially in developing countries (Bioshop, 2006; Kandakai - Olukem
               et al., 2009). 
            

             There are many causes of diarrhea, including viruses (Koh et al., 2008) and parasites (Nelson et al., 2004) in addition to bacteria . Escherichia coli  is one of the main causes of diarrhea, and it includes a group of strains that cause diarrhea in children, including them

            Enteropathogenic E.coli / EPEC, Enterotoxigenic E. coli, ETEC and Enteroaggregative E.coli. EAEC Enterohemorrhagic E. coli / EHEC ( Boisen et al., 2009).
            

             The coliform bacteria have a number of virulence factors that influence the body's defenses to cause infection, including
               adhesion factor, toxin production, protease enzyme production, capsule, and iron acquisition system ( Li et al., 2009). On the other hand, Escherichia coli  produces enzymes Broad-spectrum-lactamases (ESβLs), Extended Spectrum β-Lactamases ( Rodriguez - Bano et al., 2009), which help them to exhibit multiple antibiotic resistance that aids in the spread of infection (Alsterlund et al., 2009), Moreover, these enzymes may be carried on the plasmid, as well as other virulence factors, and thus it is possible
               to transfer these traits between bacterial species, which increases the incidence of infection (Zahid et al., 2009). And in view of the findings of studies of increased rates of diarrhea, especially among children, as well as an
               increase in the rate of resistance, which causes an increase in the mortality rate among children.Accordingly, this study
               came to aim at: 1- Knowledge strains of E. coli that cause diarrhea in children under two years of age and sensitivity for antibiotics.2- Study of some virulence factors
               that E. coli bacteria possess.3- Study of the coded genetic determinants of adhesion factor and antimicrobial resistance in E. coli. 
            

             1- Escherichia coli: The bacterium Escherichia coli was first described by the German pediatrician Theodor Escherich in 1885, when it was isolated from the feces of healthy
               newborns as commensal bacteria. E.coli strains and their role in the spread of diarrhea among children have been known (Feng et al., 2002). In 1894, the scientist Escherich managed to isolate her by young girls have a UTI Urinary that these bacteria reach
               the bladder by the ascending route (Sussman, 1985).Tract Infection /, and it has been suggested 2- General characteristics of Escherichia coli: Is short, gram negative bacilli, present separately or in pairs, which grow in optional anaerobic .Its optimum growth is
               (37) , driven by surrounding flagella.Non-sporeforming, and some of their capsule strains may possess (Darnton et al., 2007)..  E. coli colonies appear on (EMB Eosin-Methylene blue agar) / with a metallic green sheen. It also has the ability to ferment the
               lactose sugar, so its colonies will appear pink on the MacConkey agar(Nester et al., 1998). Most of the strains of these bacteria are produced hemolysin on the blood agar.(Boon et al., 2006).
            

              E.coli have the ability to produce two types of enterotoxins. First type is heat stable Heat Stable/ST and the type Heat labile
               / LT (Guerrant and Steiner, 2005), also some of its strains have the ability to produce a toxin with a cellular effect. (Cytotoxigenic)
               (Alam and Zurek, 2004) therefore it is often called ( Verotoxin - Producing E.coli)(VTEC) Or the term (Shigatoxin - Producing
               E. coli / STEC) ( Sela et al., 2005), 
            

             As for biological chemical tests, E.coli are shown as a result.Positive for the Catalase test and negative for Oxidase test, a positive result for Indole Production
               test , Methyl Red Test, Citrate Utilization test and Vogas-Proskaur test, it has the ability to reduce nitrate to nitrite,
               degrade gelatin, it does not produce H2S gas as well as it does not degrade urea. (Crichton, 1996) 3- Classification of Escherichia coli : E. coli were classified in the fifth group according to the classification (Bergey's manual), which includes faculative anaerobic
               gram negative rods which belong to Enterobacteriaceae. (Donnenberg, 2005). As for the serological classification of E. coli, Kaffman proposed at 1940: A special system to classify them based on the autigenic antigen Somatic antigen ( O-Ag), Flagellar
               antigen (H-Ag) and Capsular antigen (K-Ag), based on the agglutination test for classifying strains of the species (Brooks
               et al., 2004). The somatic antigen is also called the cell wall antigen, (Cell wall antigen), consisting of long chains of lipopolysaccharide
               (Feng et al., 2005). The capsule antigen is a polysaccharide that covers antigens, while the flagellar antigen is formed from protein.
               (Kaper et al., 2004).
            

             Serotypes of the pathogen Escherichia coli strain were distinguished Enteropathogenic E. coli (EPEC), which includes (12)
               different serogroups ( Pabst et al., 2003) Table (1), and new serotypes were also distinguished which (Belongs to the Enteropathogenic E. coli (EPEC) strain,
               which is: - (O39: NM, O88: H25, O111: H8, O111: H9, O126: H12, O127: H4, O142: H45, O157: H8, O157: H45) (Jensen et al., 2007).
            

            Table (1): Serotyping of Enteropathogenic E.coli (EPEC) (Jensen et al., 2007)
            

            
                  
                  Figure 1
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            4- Pathogenicity of Escherichia coli E. coli have the ability to spread from their natural location in the human body and to cause opportunistic infections in other parts
               of the body as well as their ability to cause various hospital-acquired infections (Brooks et al., 2004; Olowe et al., 2004). Despite the fact that this bacteria lives normally in the intestine of healthy people, some of its strains can cause
               extra-intestinal infections (Extraintestinal infections), and intestinal infections in both immunocompromised and healthy
               subjects ( Paterson and Bonomo, 2005). E. coli is one of the most common types of bacteria that cause urinary tract infection (UTI) , with an infection rate of (80%). Especially
               among women ( Russo and Johnson, 2003),  These bacteria are also one of the most important bacterial causes of diarrhea, especially
               among children . In addition to their role in causing traveler's diarrhea (Diarrhoea Traveler's) ( Olowe et al., 2003).Some strains of E. coli have the ability to cause infection with hemolytic uremic Syndrome / HUS, which is associated with cases of bloody diarrhea,
               especially in children and the elderly . It also causes hemorrhagic colitis / HC.(Vimont et al., 2006).
            

            
                
               
            

             These bacteria are among the causes of wound and burn infections, meningitis and mastitis , as well as cases of blood poisoning
               (Mokady et al., 2005). E. coli are also a source of exposure in children to infection with bacteramia, especially in rural areas (Berkley et al., 2005). 5 – Causes of diarrhea:  Diarrhea is a major problem in various countries of the world, as it is one of the causes of the high death rates among children,
               especially in developing countries ( Tambekar and Barginwar, 2005). Recent studies have indicated an increase in mortality
               rates due to infection. nearly two million people in the world die every year due to diarrhea, most of them are children under
               the age of five ( Melvin and Heyman, 2006). The etiology of diarrhea varies with respect to disease microorganisms. As most
               research and studies indicate that bacteria are more types microorganisms cause diarrhea in children especially Escherichia coli, Salmonella, Shigella dysenteriae, and Vibrio cholerae  , as well as Campylobacter jejuni (Coker et al., 2002). There are other types of viruses that cause diarrhea, including the Norwalk virus, Cytomegalo virus, Viral hepatitis,
               Herpes Simplex virus, as well as both Calici virus and Astro virus (Jawetz et al., 2004).Some parasites are also causes of diarrhea, and they are found in several types. Each of them has a role in causing
               diarrhea, including Entamoeba histolytica (Nelson et al., 2004) and (Jawetz et al., 2004) Giardia Lamblia as well as Cryptosporidium . There are many types of diarrhea, depending
               on the pathogen, including watery diarrhea acute watery diarrhoea, which occurs as a result of invasion of the small intestine
               by the toxin by microorganisms, including the bacterium Vibrio cholera , which is widespread in most countries of the world,
               especially poor countries, and the rate of deaths resulting from them reaches one million deaths per year (Nelson et al., 2004), acute diarrhea is characterized by Large quantities of fluids and salts (Sack et al., 1980), as the duration of this type of diarrhea is less than (10) days, and it is accompanied by fever and vomiting (Melvin
               and Heyman, 2006). It is associated with acute abdominal pain (Nelson et al.,  2004). As for dysentery diarrhea (Acute Dysentery Diarrhea) It occurs as a result of the invasion of the small intestine
               by bacteria Shigella dysenteriae ( Nataro and Barry, 2008). These bacteria cause severe bloody diarrhea that is accompanied by mucus and blood (WHO, 1994),
               which is also known as (Shigellosis) after the bacteria that cause it . Also, diarrhea caused by pathological microorganisms,
               especially E. coli, This bacterium is one of the common bacterial species in human pathogenesis (Forbes et al., 2002).  E. coli bacteria includes several strains of diseases that cause diarrhea, namely: -5-1- Enteropathogenic Escherichia coli (EPEC): This pattern has the advantage of being one of the main causes of diarrhea in infants. In many developing countries , This
               pattern is similar to ETEC, but does not have factor antigens colonization Factor Antigens ( CFAs ) and it does not produce
               Enterotoxins represented by both Heat Stable and Heat Labile (Nguyen et al., 2006).  This pattern EPEC possesses a number of virulence factors, the most important of which is the adhesion factor (Attaching
               and Effacing Adherance - A / E). (Garrido et al., 2006) He also has the EPEC Fimbriae pattern that helps him to assembly and bundle formation (bundle) under the control
               of genes on Epec Adherance Factor Plasmid (EAF) ( Nevesijac and Ravio, 2005). In addition to its possession of other virulence
               factors such as intimin protein and extracellular Serine Protease (ESPs) as such, it is similar to Verotoxin / Producing E. coli (VTEC / Verotoxin).(Blanco et al., 2005; Cookson et al., 2009). 5-2- Enterotoxigenic E.coli (ETEC): This type has the advantage of being the most common type of E. coli bacteria. It is the main cause of children's and traveler's diarrhea (Oliveira et al., 2007), as this pattern causes acute watery diarrhea (Acute Watery Diarrhea) and leads to dehydration in children. Infants,
               and has the ability to produce Enterotoxins (both the Heat Stable / ST) and the Heat Labile / LT type or both, as the heat-sensitive
               type (LT) is similar to in its composition and function the enterotoxin produced from cholera bacteria (Qadri et al., 2005). 
            

             ETEC is characterized by its production of special adhesion agents that differ from other types of E. coli, which is Colonization Factor Antigens / CFAs. The mannose-resistant type as it has an important role in the domestication
               of this type to the small intestine, and (75%) of the ETEC types isolated from humans have CFAs, while the rest of E.coli
               types have an inactivation of the mannose-sensitive type. (Nataro and Kaper, 1998).
            

            
                
               
            

             Nelson et al. (2004) that ETEC patterns cause diarrhea in children under five years of age, and that infection may be caused by contaminated
               food and drink. 5-3- Enteroaggregative E. coli (EAEC): This type is characterized by the fact that it does not produce the intestinal toxins (Enterotoxins) With both Heat Stable
               / ST) and Heat-sensitive toxin. Heat Labile / LT) (Boisen et al., 2008).  The adhesion of this type of E. coli to the epithelial cells of the lining of the intestine is of the aggregated
               type. (Aggregative Adhesion) under the control of plasmid genes with a weight of (60) Mecadleton, ( Jenkins et al., 2005).   This pattern also causes persistent diarrhea (Persistent Diarrhoea) in infants, as well as its role in causing
               traveler's diarrhea ( Vernacchio et al., 2006). 5-4- Enteroinvasive E. coli (EIEC): This pattern is characterized by its ability to invade the cells lining the large intestine, and its infection is similar
               to that of bacillary dysentery caused by the bacterium Shigella dysenteriae. (Vieira et al., 2007).
            

             The susceptibility to invasion in the EIEC and Shigella dysenteriae is dependent on the presence of a (140) mecadeltine plasmid that encodes for some of the proteins that help them invade the
               intestinal epithelial cells. 
            

             These proteins are highly antigenically similar to both EIEC and Shigella dysenteriae, as well as antigen similarity. Autosomal
               O-Antigen between these two bacteria, and the EIEC strains lack flagella, i.e. non-motile (Andrade et al., 2002).
            

            
                
               
            

             

            
               5-5- Enterohemorrhagic E. coli (EHEC):
               
            

             This type is also called (Verotoxin-Producing E. coli / VTEC) because it produces a toxin (Verotoxin) that influences viral
               cells. Genetically, combination and functionally with toxin (Shigatoxin) Dysenteriae shigella , which causes this pattern. Attaching and Effacing Lesion on Epithelial Cells, possessing a plasmid of weight (60) ( Dhanashree
               and Mallya, 2008).
            

            
                
               
            

             Symptoms of EHEC infection begin with diarrhea that is not bloody (Non Bloody Diarrhoea) and Abdominal Cramp as well as Moderate
               Vomiting, then the symptoms develop after that to become bloody diarrhea which is the main symptom of the infection, in addition
               to severe dehydration and an increase in the infection. (Nausea) and stomach cramps (Stomuch Cramp) as well as the occurrence
               of hemolytic anemiae as well as cases of kidney failure (Gruskin, 2000).
            

            
                
               
            

             This pattern is characterized by the induction of two pathological cases, which are Hemorrhagic Colitis / HC Syndrome. Hemolytic
               Uremic Syndrom / HUS (Elliott et al., 2001; Combs et al., 2003; Kliegman et al., 2006), as EHEC strains of the O157: H7 serotype are the main cause of HC and HUS ( Lynn et al., 2005).  6- Epidemiology of E. coli: E.coli infection occurs by eating food and drink contaminated with it, and usually the required dose to cause infection is very
               small (100-200) cells , as well as the possibility of infection with E.coli by infected and carrying animals ( Durso et al., 2004),  As there are many animals that are considered as main stores of these bacteria as in Type O157: H7 E. coli, for which cows are the main store, and these animals may not show any clear symptoms through which infection can occur (Johannessen
               et al., 2005). E. coli are also transmitted through its transmission from person to person, especially during epidemics, as it may be transmitted
               directly, especially through hand-to-hand contact, or it may be transmitted indirectly (Welinder-Olsson et al., 2003).  E. coli resist the stomach environment and have the ability to compete with other microorganisms in the gastrointestinal tract, after
               which it colonizes the large intestine (colon) by attaching to the cells lining the intestine and infection occurs by the
               cells lining the intestine and then transmitted to the bloodstream (Mead and Griffin, 1998).  There are several subtypes of
               E. coli bacteria that have a role in causing and spreading Diarrhea, especially among children (Todar, 2008). Enteropathogenic E.coli
               / EPEC) has been known since 1940 with its association with hospital-acquired diarrhea, especially in children under five
               years of age, and it is often transmitted. EPEC through contact with people as this contributes to the spread of this pattern
               and thus increased exposure to cases of diarrhea (Nelson et al., 2004), and recent studies indicate that this pattern is widely spread in the Australian continent (Nguyen et al., 2006).  Enteroaggregative E. coli / EAEC has also been known since 1987 by its association with cases of persistent diarrhea
               in children . Often this pattern is transmitted to humans by eating contaminated food and contact with people. (Nelson et al., 2004).  Enterotoxigenic E. coli (ETEC) is the main cause of travelers' diarrhea, as well as causing and spreading diarrhea
               among infants under five years of age . (20-30%) of cases of diarrhea (Nelson et al., 2004), and the ETEC pattern causes more than (280) million cases of diarrhea, of which (400,000) cases end in death, especially
               among children (Qadri et al., 2005). ). E. coli enteroinvasive (EIEC) type causes bloody diarrhea. Statistics until (20%) of cases of bloody diarrhea return to this pattern.
               (Nelson et al., 2004), and that the EIEC type is less common than the EPEC and ETEC types (Nataro and Kaper, 1998). As for EHEC (Enterohemorrhagic
               E. coli), it is considered one of the important pathologies that cause bloody diarrhea associated with hemorrhagic colitis
               / HC and Colitis Hemorrhagic Syndrome (Hemi-Uremic Uremia 1997), and Ursukemia (HEM) 1997 may be mentioned. et al. This pattern is the third most common enteric pathogen. As for EHEC (Enterohemorrhagic E. coli), it is considered one of
               the important pathologies that cause bloody diarrhea associated with hemorrhagic colitis / HC and Colitis Hemorrhagic Syndrome
               (Hemi-Uremic Uremia 1997), and Ursukemia (HEM) 1997 may be mentioned. et al. This pattern is the third most common enteric
               pathogen.Often this pattern is transmitted to humans through ingestionContaminated drinking water by animals. The EHEC pattern
               causes diarrhea in various countries of the world. In the United States of America, this pattern causes (20,000) cases, including
               (250) deaths annually.(Armstrong et al., 1996). In 1997, 30,000 examples of diarrhea were studied, and the rate of isolation of the EHEC type was the fourth major
               bacterial pathogen in the United States of America (Fey et al., 2000). Brashears et al. (2003) reported that there are (74,000) cases of this type in the United States of America annually,
               of which at least (250) are deaths. On the Asian continent, specifically in the city of Sakai in Japan, the largest epidemic
               of EHEC infection was recorded in 1996, which included more than (6000) cases of hemorrhagic colitis (HC) and more than (100)
               cases of infection with hemolytic hyperuremia (HUS) syndrome. The source of infection was to meals that contained large quantities
               of legumes contaminated with this pattern (Paton and Paton, 1998).  7- Virulence factors: E. coli possess a number of virulence factors that have a role in their pathogenicity, and these factors include: -  7-1 Adhesion factor: The attachment of bacteria to the host cells is important steps in the occurrence of pathogenicity,represent asfirst step
               in the development of infection (Boisen et al., 2009).  Studies have indicated the presence of some filamentous structures, Outer Membrane Proteins (OMPs) as well as Lipopolysaccharide
               (LPS), which can be considered from the structures that help bacteria to adhere (Rocha-De-Souza et al., 2001). Fimbriae is the most important adhesion agent and their role in it Haemagglutination and epithelial sticking ( Li
               et al., 2009).  There are two types of haemostasis in the E. coli bacterium. Depending on the sensitivity to mannose, the Type 1 Fimbriae is sensitive to Mannose-Sensitive Haemagglutination
               / (MSHA), and this type of fimbria is found in (80%) of E. coli strains that cause enteritis. (Graham et al., 2001), and the second type of lethargy (P - Fimbriae) is: Mannose-Resistant Haemagglutination / MRHA (Greenwood et al., 2002)   In general, E. coli have many adhesion factors that help them adhere to cells and cause infection, including:Colonization Factor Antigen - CFA
               /), Type1-Fimbriae, P-Fimbriae, and Intimin (non Fimbriae adhesion), in addition to Enteropathogenic E.coli Adherance Factor ,Colonization Factor Antigen (CFA II) and CFA I (the most common strains of E.coli bacteria that cause diarrhea(
               Oliveira et al., 2007) The process of bacterial adhesion requires the presence of two main factors, the receptor and the linker (Ligand).
               The receptor is usually known as specialized carbohydrates or peptide chains on the surfaces of eukaryotic cells.(Prescott,
               et al., 2005) 7-2 Toxin Production: Gram-negative bacilli have an endotoxin that consists ofLipopolysaccharide (Mandell et al., 1995).Also, Exotoxins, including hemolysin and cytotoxic necrotising factor (CNFT) (Faxman et al., 1995). The strains producing hemolysin are characterized by being more virulent than those strains not producing it, as
               these strains obtain the iron element through their analysis. Human red blood cells, and that genes responsible for the manufacture
               and secretion of the enzyme hemolysin may be carried by large plasmids, and in practice it has been found that pathogenic
               strains possess a number of genes on the chromosome (Cross et al., 1990).As for the two factors Cytotoxic Necrotising Factor (CNF1 and CNF2). These factors are produced by some strains of
               E. coli bacteria, causing necrosis in various cells. Therefore, they are considered to be important virulence factors in the activity
               of these bacteria.(Li et al., 2009)
            

            In addition to the above, E.coli secrete Enterotoxins, and it is of two types, namely, the heat-stable toxin (ST)and the heat-sensitive toxin (LT).It was
               found that the strains of E.coli that produce toxins Heat Stable (ST) causes cases of diarrhea in children, and there are several types of this toxin produced
               from E.coli bacteria isolated from humans and animals (STh, ST1b, STp and ST1a), and it was found that the two types(STh and ST1b) are
               the two predominant in humans, and two (ST) toxins resist boiling for (Todar, 2008).
            

            
                
               
            

             As for the toxin Labile Heat (LT), it was mentioned by Guerrant and Steiner (2005). The strains that produce this toxin cause
               watery diarrhea in children, as well as this toxin. The toxin in the cholera bacterium is similar to the toxin called (Cholera
               toxin). Some strains of E. coli are able to produce toxins.The toxin-like produced by the Shigella dysenteriae bacterium, represented by toxin(Shiga toxin),
               which is also known as two toxins (Verotoxin) (Jandu et al., 2009). These two toxins are composed of two subunits: 5B: 2A,
               which, under Unit B, bind to the Glycolipid receptors, namely the Globotriasyl Ceramide (Gb3) present. On the surfaces of
               eukaryotic cells(Greenwood et al., 2002), While the A1 unit possesses the toxic activity of the enzyme N-glycosidase, which leads to cell killing by inhibiting
               the structure of protein, as it works on the ribosome (under the large unit 60S) and the A1 part of the toxin affects the
               rRNA 28S and thus affects the elongation phase within the translation process when building the protein, which leads to the
               death of target cells such as endothelial cells of the kidney and epithelial cells of the intestine or any cell possessing
               the receptor Gb3, and this causes various conditions including hemorrhagic colitis (HC) and the syndrome Hemolytic hyperuremia
               (HUS) induced by EHEC patterns (Abe et al., 2008), and thus it is a major virulence factor for EHEC in humans (Hoey et al., 2002) 7-3 Protease Production: The protease enzyme is one of the important virulence factors possessed by bacterial species that help them in causing infection,
               as this enzyme works to decompose the protein, and it is excreted outside the cell and can be extracted from the external
               environment, this enzyme is produced by many bacterial types including: Escherichia coli, Staphylococcus aureus,Bacillus spp. ,Pseudomonas  spp., Streptococcus pyogenes, Proteus mirabilis(Buhling et al., 2004). Protease enzymes have different characteristics depending on their activity and composition, and they can be classified
               according to the molecular weight and the charge they carry, or according to the base material they work on, or according
               to the active site (Jewell, 2000)     The protease enzymes were divided into two types on the basis of the site of action
               of these enzymes, namely the first type, called Exopeptidases, which work on the peptide chains of the carboxylic end or the
               amino end, and the second type of these enzymes are called Endopeptidases and work on the internal protein bonds . Protease
               enzymes are also divided on the basis of the organisms that produce them, as these enzymes are produced by bacteria, fungi,
               and protozoa (Atlas et al., 1995). The most important division in the classification of these enzymes is on the basis of groups catalytic groups present
               in the active site four groups include serine and metal proteases Proteases Metallo and Proteases Aspartic as well as Cysteins
               Proteases, and these four groups of Proteases are of the Endopeptidase type and are found in all living organisms, and three
               of these four groups are produced by the bacteria which are Serene, Metallic and Systeine(Jewell, 2000). 7- 4 the capsule: The capsule is one of the virulence factors that it consists of Polysaccharide, which may be possessed by E. coli, which is an extracellular substance that has a role in the serotyping of bacteria, as well as its role in  Protecting bacteria from the process of phagocytosis and thus increase their pathogenicity(Johnson and O'Bryan, 2004).It
               has been indicated that the type K1 E. coli causes many different diseases, especially in children, including sepsis and meningitis, as well as other clinical diseases
               (King et al., 2007). 8- Antimicrobials: Antimicrobial resistance by bacteria is one of the biggest health and economic problems in the world, prompting researchers
               to investigate modern antimicrobials to overcome resistant bacterial isolates that increase the mortality and epidemiology
               (Preston et al., 1997;Ang) and antibiotics are organic substances produced by microorganisms that have effectiveness against other types
               of microorganisms, and at the present time their production has become synthetic on a large scale(Prescott et al., 2005) for its use in treating various infections.  Antimicrobial agents differ in terms of their mechanism of action and
               their effect, and that depends on their chemical composition, and the persistence of the action depends on the appropriate
               dose and the permeability of the antimicrobial to the tissues ( Greenwood et al., 2002). Antimicrobials are divided in terms of action into two groups: Broad Spectrum Antibiotics, which have an effect
               on Gram-negative and positive bacteria, and Narrow-spectrum antibiotics. (Narrow Spectrum Antibiotics) which have an effect
               on a specific or individual group of microorganisms (Doi et al., 2002). 
            

             It is necessary to distinguish between bacterial and viral infections to avoid the unnecessary use of antimicrobials that
               lead to the development of resistance to these antibiotics, as the administration of antibacterial drugs depends on knowledge
               of the patient’s age and diagnosis of the condition, as well as the severity of symptoms (Ebell, 2004).The indiscriminate
               use of antimicrobials, as well as taking them in high doses, may lead to the emergence of bacterial isolates resistant to
               many of the antibiotics used, which threatens the health of the patient.(Damoiseaux, 2005).
            

             8-1- Lactamases: There are many different types of beta-lactam antagonists that are of great therapeutic value and importance as an anti-bacterial
               material, including: 8-1-1- Penicillins: It is a group of antagonists that contains a chemical nucleus (6-amino pencillanic acid) that consists of a ring of-lactam
               fused with a ring (Thiozalidin) connected to the nucleus. Side chains with different roots added to obtain different derivatives
               of Atlas et al. , 1995),The mechanism of action of these antibodies is to inhibit the process of building the cell wall of the bacteria
               by binding to the target site represented by the proteins associated with penicillin (PBPs) (Levinson and Jawetz, 2000). 
               A- Pipracillin:  This antagonist belongs to the Ureido pencillin group, as it contains in combination a penicillin nucleus
               and a side chain derived from urea, the benefit of which is to facilitate the passage of the antagonist through the channels
               found in the cell membranes of bacteria, as well, tfhis antagonist has broad activity against gram-positive and negative bacteria,
               and is effective against aerobic bacteria (Mahon and Manuselis, 2000).  B- Ticarcillin: This antagonist belongs to the Carboxy pencillins groupIt has activity against E.coli and Pseudomonas aeruginosa, but it is less effective against bacteria that produce the enzymes that degrade them, especially
               Klebsiella pneumoniae.(Mandell et al., 1995). 8-1-2 Cephalosporins: It is a group of antibiotics that contain a nucleus (7- amino cephalosporinic acid), Which consists of a beta-lactam ring
               fused with a ring (dihydrothiazine) and connects to the nucleus by side chains to which different roots are added to obtain
               different derivatives of cephalosporins, cephalosporins are similar to penicillins in terms of the mechanism of action and
               the target site of the antagonist (Murray et al., 1999). A- Cefotaxime, Ceftazidime, and Cefixime: These antagonists belong to the third generation cephalosporin group and have a wide spectrum of action, especially against
               Gram-negative selective anaerobic bacilli such as E. coli and spp. Proteus (Murray et al., 1999) and its high affinity for binding to the target site in the cell wall (Baron et al., 1999), and it is noticeable nowadays that the high level of resistance to Cefotaxime is due to the ability of E.coli bacteria
               to produce that --Lactamase is broad-spectrum enzymes, particularly CTX-M-15, which is characterized by a high affinity for
               this antagonist (Woodford et al., 2006). B- Cefoxitin: It is an antagonist belonging to the second-generation cephalosporin group, this antagonist contains an α-methoxy group that
               is associated with the-lactam ring.It is resistant to most types of beta-lactamase enzymes, and is considered an effective
               antidote to som Gram-negative bacteria, such as E. coli  and K.pneumoniae ( Philippon et al., 2002). C- Cefepime: It is an antagonist belonging to the fourth-generation cephalosporin group, and it is considered one of the modern, broad-spectrum
               antibiotics that are effective against members of the intestinal family, includingEnterobacter as well as Pseudomonas and
               Neisseria (Baron et al., 1999). 8-1-3 Monobactam: Aztreonam was the first antagonist in this group, and it has lethal activity against Gram-negative bacteria, and inhibitory
               activity for members of the intestinal family.(Baron et al., 1999). 8-1-4- Carbapenem: For example (Imipenem and Meropenem), these antibiotics have broad-spectrum efficacy against most types of the intestinal
               family, and are used to treat bacterial infections E. Coli, P.aeruginosa, and Klebsiella  spp., Which are resistant to penicillins, and is used to treat bacteremia, endocarditis and acute urinary tract infections
               (Christopher et al., 1991). 
            

            
               8-2 Aminoclycosides (Amioglycosides
               
            

             It is a group of antibacterials that share common properties Synthetics and pharmacokinetics, they act inside the cell by
               binding to ribosomes.In a way that causes wrong amino acid sequences to enter the peptide chains, So the resulting abnormal
               proteins would be fatal to the bacteria(Tierney et al., 1999).
            

            
                
               
            

            Amikacin: It is an antagonist of the aminoclycoside group, bacteria resistance develops, It has a pronounced slow (Tierney et al., 1999). Amikacin is used against many types of Gram-negative intestinal bacteria, including E. coli, Proteus, and Enterobacter as well as Pseudomonas. This antagonist is characterized by its neurotoxicity.Ototoxicity and (Nephrotoxic) levels should be taken into account
               in patients with renal failure (Tierney et al., 1999).  8-3 Quinolnes:  They are different derivatives of the antagonist Nalidixic acid, these antagonists have a wide
               spectrum of activity against many bacterial species, and the way all quinolins act is to inhibit bacterial DNA synthesis by
               inhibiting the action of an enzyme Topoisomerase II, or the DNA gyrase, is responsible for making the bacterial chromosome
               super-coiled, leading to rapid death. Bacteria ( Madigan et al., 2006)  In addition to inhibiting the action of the enzyme (Topoisomerase IV), as this hinders the separation of DNA replicated
               during the process of cell division (Katzung, 2001). Fluoroquinolinate antagonists have high efficacy against the intestinal
               family, reach high levels of tissue and are excreted with diuresis, which makes them important in the treatment of urinary
               tract infection (Well et al., 1998). 8-4-Lactamase Inhibitors:  Beta-lactamase inhibitors are called suicide inhibitors (Francioll, 1991) because they create stable complexes between them
               and the enzyme as a result of a chemical reaction consisting of several steps leading to cutting the way to the enzyme. Thus,
               it prevented it from breaking down the effective beta-lactam antagonist ( Rotschafer and Ostergarrd, 1995). These inhibitors
               are weak antibacterial agents, but are able to inhibit plasmid and chromosomal (Mims et al., 1995).  Salbactam: Salbactam is a semi-finished antibiotic, and the combination is(6- desamino pencillin sulfone), an effective inhibitor of
               most clinically important beta-lactamase enzymes, it is more broad-spectrum than clavulanic acid but less effective, Imitazhma
               inhibitor not to possess viability inducing enzymes Chromosome so used mixed with anti-B-lactam antibiotics to treat the resulting
               injuries from the intestinal bacteria producing enzymes Cephalosporins Induced (Inducible -Cephalosporinase), inhibitor and
               has Alsllbecktam the effectiveness of the synergistic with anti-B-lactam antibiotics it is there Mixed with ampicillin in
               a ratio of 1-2(1 g ampicillin - 0.5 g sulbactam), which is poorly absorbed by the intestine, is therefore taken intravenously
               (Ripa et al., 1990) (intravenous administration). The mixture (ampicillin - sulbactam) has efficacy against both negative and gram positive
               bacteria, as well as against anaerobic bacteria, as most studies indicate the possibility of using the mixture (ampicillin
               - sulbactam) as a preliminary treatment for its high efficacy and low toxicity, as well as the absence of side effects and
               its low cost. The mixture is used to treat many infections, including urinary tract infections (Oliver et al., 1999). 
            

         

         
               
               References
               
            

            1.Afset, J.E. ; Bruant, G.; Brousseau, R. ; Harel, J. ; Anderssen, E. ; Bevanger, L. & Bergh, K.(2006). Identification of
               virulence gene  linked  with  diarrhoea  due  to  atypical  Enteropathogenic  Escherichia coli  by  DNA microarray analysis
               and PCR.  J. Clin.      Microbiol., 44(10):3703-3711 . 
            

            2.Alam, M. & Zurek, L.(2004). Association of Escherichia coli O157:H7   with   houseflies  on  a  cattle   farm . Appl.  Environ
               .  Microbiol., 70(12):7578-7580 . 
            

            3.Alsterlund, R. ; Carlsson, B. ; G ezelius, L. ; Ggman, S.H. & Olsson-Liljequist, B.(2009). Multiresistant CTS-M-15 ESβL-Producing
               Escherichia coli in Southern Sweden:Description of an outbreak . Scand. J. Infect. Dis., 41(7):410-415 . 
            

            4.Andrade, A. ; Giron, J.A. ; Amha, M.K. ; Trabulsi, L.R. & Martinez, M.B.(2002). Expression and Characterization of flagella
               in non motile Enteroinvasive Escherichia coli isolated from diarrhoea cases . Infect. Immun., 70(10):5882-5886 . 
            

            5.Armstrong, G.L. ; Gsworth, J.H. & Morris, J.C.(1996). Emerging food borne pathogens: E. coli O157:H7 as a model of entery
               of a new pathogen into the food supply of the developed world. Epid. Rev., 18(1):29-51 .
            

            6.Atlas, R. ; Parks, L. & Brown, A.(1995). Laboratory Manual of  Experimental Microbiology. 1st ed.Mosby. Co. USA., P: 68
               7-1, 244, 256,537,539 . 
            

            7.Bioshop, W.P.(2006). The digestive system assessment. In : Richard, E.B. ; Robert, M. Kliegman, R.M. & Nelson Essentials
               of Pediatrics . 5th ed. W.B. Saunders Company., Pp:587 . 
            

            8.Boisen, N. ; Struve, C. ; Scheutz, F. ; Krogfelt, K.A. & Nataro, J.P.(2008). New adhesion of Enteroaggregative E.coli related
               to  the  AFa/Dr/AAF  family . Infect. Immun., 76(7):       3281-3292 . 
            

            9.Boisen, N. ; Ruiz-Perez, F. ; Scheutz, F. ; Krogfelt, K.A. & Nataro, J.P.(2009). High prevalence of serine protease auto
               transporter cytotoxins among strains of Enteroaggregative E.coli. Am. J. Trop. Med. Hyg., 80(2):294-301 . 
            

            10.Boon, N.A. ; Colledge, N.R. ; Walker, B.R. & Hunte, J.A.A. (2006). Davidsons principles and practice of Medicine . 20thed
               . Churchill Livingstone . New York., Pp:328-329 . 
            

            11.Brashears, M.M.; Jaroni, D. and Trimble, J. (2003). Isolation, selection, and characterization of lactic acid bacteria
               for a competitive exclusion product to reduce shedding for Escherichia coli O157: H7 in cattle. J. Food. Prot., 66(3): 355-363.
               
            

            12.Christopher, R.W. ; Edwards, I. &Bonchier, I.(1991). Antibiotic Chemotherapy . In : Davidson's Principles and Practice
               Medicine . Churchill Livingstone., Pp:193-199 . 
            

            13.Coimbra, R.S. ; Lefevre, M. & Grimont, P.A.(2001). Clonal relationship among shigella serotypes suggested by cryptic gene
               flagellin polymorphism . J. Clin. Microbiol., 39(2):670-674 . 
            

            14.Coker, A.O. ; Isokpehi, R.D. ; Thomas, B.N. ; Amisu, K.O. & Obi, C.L.(2002). Human campylobacteriosis countries . Emerg.
               Infect. Dis., 8:237-244 . 
            

            15.Cookson, A.L. ; Bennett, J. ; Nicol, C. ; Thomson-Carter, F. & Attwood, G.T.(2009). Molecular subtyping and distribution
               of the serine protease from shiga toxin-producing Escherichia coli among a typical Enteropathogenic E.coli strains . Appl.
               Environ. Microbiol., 75(7):2246-2249 . 
            

            16.Crichton, PB.(1996). Enterobacteriaceae : Escherichia coli ,  klebsiella , Proteus and other genera . In : Mackie and McCartney
               Practical Medical Microbiology . 14thed . Churchill Livingstone . USA., Pp:361-384 . 
            

            17.Cross, M.A. ; Koronakis,V. ; Stanley, P.L. & Hughes, C. (1990). HLYB-dependent secretion of haemolysin by uropatho-  genic
               Escherichia coli require conserved sequence flanking the chromosomal h/y determinant . J. Bacteriol., 172:1217-1224 . 
            

            18.Damoiseaux, R.A.(2005). Antibiotic treatment for acute otitis media time to think again . CMA. J., 15:172-175 . 

            19.Darnton, N.C. ; Tuner, L. ; Rojevsky, S. & Berg, H.C.(2007). On torque an tumbling in swimming Escherichia coli.J.Bacteriol.,
               189(5):1756-1764 . 
            

            20.Dhanashree, B. & Mallya, P.S.(2008). Detection of shiga- toxigenic Escherichia coli (STEC) in diarrhoeagenic stool and
               meat samples in Mangalore,India,Indian. J.Med.Res.,Pp:271-277. 
            

            21.Doi, Y. ; Shibiro, N. ; Shibayama, K. ; Kamachi, K. ;  Kurokawa, H. ; Yokoyama, K. ; Yagi, T.&Arakawa, Y.(2002). Characterization
               of a novel plasmid-mediated cephalosporins and it is genetic environement in an Escherichia coli clinical isolates . J. Antimicrob.
               Agents. Chemother., 46:2427-2434 . 
            

            22.Durso, L. M. ; Smith, D. & Hutkins, R.W.(2004). Measurement of fitness and competition in commensal Escherichia coli and
               E.coliO157:H7strains. Appl.Environ Microbiol.,70(1):6466-6472. 
            

            23.Ebell, M.H.(2004). Acute otitis media in children .11th ed. Mosby company . USA . Family Practice Management., 11(6) .
               
            

            24.Feng, L. ; Senchenkova, S.N. ; Tao, J. ; Shashkov, A.S. ; Lui, B.&Shevelev, S.D.(2005). Structural and genetic characterization
               of Enterohemorrhagic  E.coli O145 O-antigen and development of an O145 serogroup-specific PCR assay . J. Bacteriol., 187:
               758-764 . 
            

            25.Fey, P.O. ; Wickert, R.S. ; Rupp, M.E. ; Safranek, T.J. & Hinrichs, S.H.(2000). Prevalence of non - O157:H7 shiga toxin-producing
               Escherichia coli diarrhoeal stool samples from Nebraska . Emerg. Infect. Dis., 6(5):1-7 . 
            

            26.Forbes, B.A. ; Saham, D.F. & weissfeld, A.S.(2002). Baily and Scott's diagnostic microbiology . 11th ed. Mosby. Inc. St.
               Louis. USA ., Pp:166-167 . 
            

            27.Francioll,M.(1991).β-lactam-β-lactamace inhibitor combinations for oral administrations . Schweiz. Med. Wochenschr., 121(39):
               1399-1407 . (Abs) . 
            

            28.Frenzen, P.D. ; Drake, A. & Angulo, F.J.(2005). Economic cost of illness due to Escherichia coli O157 infection in the
               United State . J. Food. Prot., 68:2623-2630 . 
            

            29.Graham, J.C. ; Leathart, B.S. ; Keegan, S.J. ; Pearson, J. ; Bint, A. & Gally, D.L.(2001). Analysis of E.coli strains causing
               bacteriuria during pregnancy : Selection for strains that do not express type 1-fimbriae. Infect. Immun., 69(2):7940-7999
               . 
            

            30.Greenwood, D. ; Slack, R.C. & Peutherer, J.F.(2002). Medical Microbiology . 6 th ed . Churchill Livingstone. Inc . 

            31.Gruskin, A.B.(2000). Mediators, Markers and Modulators in the hemolytic uremic syndrome . Am. J. Kid. Dis., 36(4):859-862
               . 
            

            32.Guerrant, R.L. & Steiner, T.S.(2005). Principle and syndromes of  enteric infection. In :Mandell, G.L. ; Bennett, J.E.
               ; Dolin, R. ; Mandell,  Douglas  and   Bennett's  principles  and  practice  of          infectious disease .6th ed . Philadlphia
               . Elsevier Churchill Living-      stone., 1:1215-1231. 
            

            33.Jandu, N. ; Ho, N.K.L. ; Karmali, M.A. ; Mascarenhas, M. & Tailor, C.(2009). Enterohemorrhagic Escherichia coli O157 expression
               profiling in response to gene presence of host epithelia . Journal List. Plos. ONE., 4(3):48-89 . (Abs) . 
            

            34.Jawetz, E. ; Melnick, J.I. ; Adelberg, E.A. ; Brooks, G.F. ; Butel, J.S. & Morse, S.A.(2004). Medical Microbiology . 23rded.
               McGraw-Hill. USA ., Pp: 245-255 . 
            

            35.Jenkins, C. ; Smith, H.R.; Lawson, A.J. ; Willshaw, G.A. ; Cheasty, T. & Wheeler, J.G.(2006). Serotype, intimin subtypes
               and  antimicrobial  patterns  of a typical  Enteropathogenic E .coli  isolated in England from 1993 to1996 . Eur. J. Clin.
               Microbiol.  Infec. Dis., 25:19-24 . 
            

            36.Jensen, C. ; Ethelberg, S. ; Olesen, B. ; Schiellerup, P. ; Olsen, K.E.P. ; Scheutz,  F. ; Nelson,  E.M. ; Neimann, J.
               ; Hogh, B. ; Gerner-Smidth,  P.  ;  Molbak,  K.   &   Krogfelt,   K.A.(2007). Attaching and effacing Escherichia coli strain
               isolated from Danish children: Clinical significance and microbiological characteristics .Clin. Microbiol. Infect., 13:862-872
               . 
            

            37.Jewell, S.N.(2000). Purification and characterization of a noval protease from Burkholderia strain 2.2.N.MSC.Thesis Virginia
               Polytechnic Institute and State University . Blacksbury.Virginia ., P:6,7,11,24,49,52 . 
            

            38.Johannessen, G.S. ; Bengtsson, G.B. ; Heier, B.T.  ; Bredholt, S. ; Wasteson, Y. & Rorvik, L.M.(2005). Potential uptake
               of Escherichia coli O157: H7 from organic manure in to crisphead lettuce. Appl. Environ. Microbiol., 71(5):2221-2225 . 
            

            39.Johnson, J.R. & O'Bryan, T.T.(2004). Detection of the E.coli groups 2 polysaccharide capsule synthesis gene Kps M by a
               rapid and specific PCR-based assay. J. Clin. Microbiol., 42(4):1773-1776 . 
            

            40.Kandakai-Olukemi, Y.T. ; Mawak, J.D.&Onojo, M.M.(2009). 

            41.Isolation of Enteropathogenic Escherichia coli from children withdiarrhea attending the national hospital in Abuja, Nigeria.
               Shiraz. E-Medical Journal., 10(3):99-106 . (Abs) . 
            

            42.Kaper, J.B.  ; Nataro, J.P. &  Mobley, H.L.(2004). Pathogenic Escherichia coli . Nat. Rev. Microbiol., 2(2):123-140 . 

            43.Katzung, B.G.(2001). Basic and Clinical  Pharmacology. 8 thed . Lang Medical Books . McGraw-Hill.,Pp:797-801 . 

            44.King, M.R. ; Vimr, R.P. ; Steenbergen, S.M. ; Spanjaard,L. ; Plunkett, G. ; Blattner, R. &Vimr,E.R.(2007). Escherichia
               coli K1- specific  bacteriophage  CUS-3  distribution  and function  in Phase-variable capsular polysialic acid O acetylation.
               J.Bacteriol., 189(17):6447-6456 . 
            

            45.Koh, H. ; Baek, S.Y. ; Shin, J.L.L. ; Chung, K.S. & Jee, Y.M.(2008). Coinfection of viral agents in Korean children with
               acute watery diarrhoea . J. Korean. Med. Sci., 23:937-940 . 
            

            46.Levinson, W. & Jawetz, E.(2000). Microbiology and Immun- ology Examination and Board Review . 6th ed . McGraw-Hill companies
               . Inc. USA ., Pp:2815-2868 . 
            

            47.Li, K. ; Zhou, W. ; Hong, Y. ; Sacks, S.H. & Sheerin, N.S.(2009). Synergy between type 1 fimbriae expression and C3 opsonisation
               increases internalisation of E.coli by human tubular epithelial cell . BMC Microbiology., 9:64 . 
            

            48.Lynn, R. ; O'brien, S.J. ; Taylor, C.M. ; Adak, G.K. ; Chart, H. ; Cheasty,  T. ; Coia, J.E. ; Gillespie, I.A. ; Locking,
               M.E. ; Reilly, W.J. ; Smith, H.R. ;Waters, A. & Willshaw, G. (2005). Childhood hemolytic uremic syndrome, United Kingdom and
               Ireland . Emerg. Infect. Dis., 11(4):590-596 . 
            

            49.Mahon, R. & Manuselis, G.(2000). Diagnostic Microbiology . 2nd ed . Saunders company . USA ., Pp: 106-128 . 

            50.Mead, P.S. & Griffin, P.M.(1998). E.coli O157:H7 . Lancet., 352:1207-1212 . 

            51.Melvin, B. & Heyman, C.(2006). Lactose intolerance in infants, children and adolescents. Pediatrcis., 118(3):1279-1286
               . 
            

            52.Mims, C.A. ; Palyfair, J.H.L. ; Roitt, I.M. ; Wakelin, D. & Williams, R.(1995). Medical Microbiology .Times Mirror International
               Publishers. Ltd. Hongkong ., Pp:384-391 . 
            

            53.Mokady, D. ; Gophna, U. & Ron, E.Z.(2005). Virulence factor of septicemic E.coli strain. Int. J. Med. Microbiol., 295:455-465
               . 
            

            54.Murray, P.R. ; Baron, E.J. ; Pfaller, M.A. ; Tenover, F.C. & Yolken, R.H.(1999). Manual of Clinical Microbiology .7th ed
               . American Society of Microbiology . Washington. USA ., Pp:297-305 . 
            

            55.Nataro, J.P. & Kaper, J.B.(1998). Diarrhoeagenic E.coli. Clin. Microbiol. Rev., 11(1):142-201 . 

            56.Nataro, J.P. & Barry, E.M.(2008). Diarrhoeal disease vaccines in : Plotkin, S.A. ; Orenstein, W.E. ; Offit, P.A. vaccines
               . 5th ed . Saunders-Elsevier., Pp:1163-1171 . 
            

            57.Nelson, E.W. ; Berhman, E.R. ; Kligman, M.R. & Jenson,  M.M.(2004). Nelson Textbook of Pediatrics .15thed . W.B. Saunders.,
               1:935-1123 . 
            

            58.Nguyen, R.N. ; Taylor, L.S. ; Tauschek, M. & Robins-Browne, R.M.(2006).A typical Enteropathogenic E.coli infection  and
               prolonged diarrhoea in children. Emerg. Infect. Dis., 12: 597-603 . 
            

            59.Oliver, A. ; Berez-Vazquez, M. ; Martinez-Ferrer, M. ; Baquero, F. ; Rafael, L.D. & Canton, R.(1999). Ampicillin- Sulbactam
               and Amoxicillin-Clavulanate susceptibility testing of Escherichia coli isolates with different β-lactam resistance phenotypes
               . Antimicrob. Agents. Chemother., 43(4):862-867 . 
            

            60.Oliveira, I.R. ; Bessler, H.C. ; Bao, S.N. ; Lima, R. & Giugliano, L.G.(2007). Inhibition of Enterotoxigenic E.coli (ETEC)
               adhesion to caco-2 cell by human milk and its immuno- globulin and non-immunoglobulin fractions. Braz. J. Microbiol., 38:86-92
               . 
            

            61.Olowe, O.A. ; Olayemi, A.B. ; Eniola, K.I.T. & Adeyeba, A.O.(2003). Aetiological agents of diarrhoea in children under
               5 years of age in Osogbo. Afr. J. Clin. I. and Exp. Microbiol., 4(3) : 62-66 . 
            

            62.Pabst, W.L. ; Altwegg, M. ; Kind, C. ; Mirjanic, S. ; Hardegger,   D.  &  Nadal,  D.(2003).  Prevalence of  Entero- aggregative
               Escherichia coli in among children with and without         diarrhoea in Switzland . J. Clin. Microbiol., 41:2289-2293 . 
            

            63.Paterson, D.L. & Bonomo, R.A.(2005). Extended spectrum Beta-Lactamases : A clinical update .Clin. Microbiol. Rev., 18(4):
               657-686 . 64.Paton, J.C. & Paton, A.W.(1998). Pathogenesis and diagnosis of  shiga toxin-producing Escherichia coli infection
               .Clin. Microbiol. Rev., 11(3):450-479 . 
            

            65.Philippon,  A.  ;  Arlet,  B.  &  Jacoby,  G.A.(2002).  Plasmid-determined  AmpC-type Beta-lactamase . Antimicrob. Agents.
               Chemothr., 46:1-11 . 
            

            66.Prescott, L.M. ; Harley, J.P. &Klein, D.A.(2005).Microbiology.   6th ed . McGraw-Hill companies. Inc. New York., Pp:2719-2725
               . 
            

            67.Qadri, F. ; Svennerholm, A.M. & Faruque, A.S.(2005).Entero- toxigenic Escherichia coli in developing countries:Epidemiology,
               Microbiology, clinical feature, treatment and prevention.Clin. Microbiol. Rev., 3:465-483 . 
            

            68.Ripa, S. ; Ferrante, L. & prenna, M.(1990). Pharmacokinetics of Sulbactam/Ampicillin in humans after intravenous and intra-
               muscular injection . Int. J. Exp. Clin. Chemother., 36:185-192 . 
            

            69.Rocha-De-Souza, C.M. ; Colombo, A.V. ; Hirata, R. ; Mattos-Guoraldi, A.L.;Monterio-Leal, L.H. ; Previato, J.O. ; Freitas,
               A.C.&Andrade, A.F.B.(2001). Identification of a 43-Kda outer- membrane protein as an adhesion in Aeromonas caviae. J. Med
               . Microbiol., 50:313-319 . 
            

            70.Rodriguez-Bano, J. ; Alcala, J. ; Cisneros, J.M. ; Grill, F. ; Oliver, A. ; Horcajada, J.P ; Tortola, T. ; Mirelis, B.
               ; Navarro, G. ; Cuenca, M. ; Esteve, M. ; Pena, C. ; Llanos, A. ; Canton, R. & Pascual, A.(2009). Escherichia coli producing
               SHV-type extended-spectrum β-lactamase is a significant cause of community-acquired infection . J. Antimicrob. Chemother.,
               63(4):781-784 . 
            

            71.Russo,T.A. & Johnson,J.R.(2003). Medical and economic impact of extraintestinal infections due to Escherichia coli: Focus
               on an increasingly important endemic problem . Microbes Infect., 5:449-456 . 
            

            72.Sela, S. ; Nestel, D. ; Pinto, R. ; Nemny-Lavy, E. & Bar-Joseph, M.(2005). Mediterranean fruit fly as a potential vector
               of bacterial pathogens . Appl. Environ. Microbiol.,71(7):4052-4056. 
            

            73.Suzuki, K. ; Tateda, K. ; Matsumato, T. ; Gondaria, F. ; Tsujimato, S. & Yamaguchi, K.(2000). Effect of interaction between
               Escherichia coli Verotoxin and Lipopolysaccharide or Cytokine induction and lethality in mice . J. Med. Microbiol., 49:905-910
               . 
            

            74.Tambekar, D.H.&Barginwar, Y.S.(2005). Studies on potential intervention for control of water borne diseases : Promotion
               of strong, handing and serving practices of drinking water in hotels / restaurants . Pollut. Res., 24:371-375 . 
            

            75.Tierney, L.M.J. ; Mcphee, S. & Papadakis, M.(1999). Current Medical Diagnosis and Treatment . 38thed . Appleton and Lange
               ,  USA., Pp:1651-1668 . 
            

            76.Venacchio, L. ; Vezina, R.M. ; Mitchell, A.A. ; Lesko, S.M. ; Plaut, A.G. & Acheson, D.W.(2006). Diarrhoea in American
               infant and young children in the community setting :Incidence, clinical presentation and microbiology . J. Pediatr. Infect.
               Dis., 25:2-7 . 
            

            77.Vimont, A. ; Veronzy-Rozand, C. ; Montel, M.P. ; Lazizzera, C. ; Bavai, C. & Delignette-Muller, M.L.(2006). Modeling and
               predicting the simultaneous growth of Escherichia coli O157:H7 and group beef background microflora for various enrichment
               protocols . Appl. Environ. Microbiol., 72(1):261-168 . 
            

            78.Welinder-Olsson, C. ; Stenqvist, K. ; Badenfors, M. ; Brondberg, A. ; Floren, K. & Holm, M.(2003). EHEC outbreak among
               staff at a children's hospital-use of PCR for verocytotoxin detection and PFGE for epidemiological investigation .Epidemiol.
               Infect., 132:43-49. 
            

            79.Well, M. ; Naber, K.G. ; Kinzig, S.M. & Sorget, F.(1998). Urinar bactericidal activity and pharmakinetics of enoxacin versus
               Norflaxacin and ciprofloxacin in healthy volunteers after a single dose . J. Antimicrob. Agents.Chemothe., 10:31-38 . 
            

            80.WHO.(1994). The management of bloody diarrhoea in young children . 

            81.Willsham, G.A. ; Cheasty, T. ; Smith, H.R. ; Obrien, S.J. & Adak, G .K.(2001). Verocytotoxin-producing Escherichia coli
               (VTEC) isolates from human infections in England and Wales from 1995 through 1998. J. Med. Microbiol., 50:135-142 . 
            

            82.Woodford, N. ; Ward, M.E. ; Kaufmann, M.E. ; Fagan, J. ; James, D.J. ; Johnson, A.D. ; Warner, R. ; Pearson, A. ; Leach,
               J.S. ; Warren, M. & Livermore, D.M.(2006). Molecular characterization of Escherichia coli isolates producing CTX-M-15    
               extended spectrum β-Lactamases (ESβLs)in the United Kingdom.        Health Protection Agency., 57:154-155 . 
            

            83.Zahid, H.M. ; Mahal, Z.C & howdhury, M.R.(2009a). Intergenic and intragenic conjugal transfer of multiple antibiotic resistance
               determinants among bacteria in the aquatic environ- ment of Bangladesh . Afr. J. Biotech., 8(2): 155-160 .
            

         

      

      

      

   EPUB/nav.xhtml

    
      


      
        		
          Content
        


      


    
  

