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7. Summary 

The purpose of the current study was to evaluate the molecular characteristics of 

naturally mutant nonpathogenic O27 strain of E. coli and its efficacy as probiotic in 

broilers, determine the best age at which it can be administered and studying its 

antagonistic activities against the pathogenic bacteria in vitro and in vivo and 

comparing its effects with another commercial probiotic and antibiotic.  

 For studying the molecular characteristics of naturally mutant nonpathogenic O27 

strain of E. coli, 24 virulence genes using 24 sets of primers were detected using PCR 

technique. The data revealed that FimH, iroN, and crl genes were detected in O27 

strain, but Tsh, Hly, papC, KpsMTII, Stx1, Stx2, ibeA, eaeA, STa, LT, astA, cvaC, VT2e, 

Cnf1, CFAI, CFAIII, CS2, CS4, Pic, Vat, and espP were not detected in O27 strain. 

 About studying of O27 strain effects as probiotic on performance of broilers, 

enhancement the immunity and determining the best age at which it can be 

administered, 65 chicks (1 day old) were arranged into three groups, 20 per group, and 

reared for four weeks. The remaining 5 chicks were randomly sacrificed and were 

examined bacteriologically for pathogenic E. coli. All the results were E. coli negative.  

First group was negative control, second group was treated orally with O27 strain at 1st 

day of life for three successive days and repeated at 21st day old chicks, and third group 

were administered orally with O27 strain at 10th day old and repeated at 21st day old. 

The results were as the following: Groups (1, 2 and 3) appeared very healthy showing 

full vitality and activity with no mortalities or postmortem lesions along the experiment. 

Group (2) performance parameters were significantly better (p < 0.01) than groups (3 & 

1). Hematological and biochemical parameters did not be influenced (p > 0.05) by the 

administration of O27 strain. Antibody titers of IBDV and NDV in groups (2 & 3) were 

improved as compared to group (1). Group (2) had significantly higher titers than group 

(3). Histopathologically, all groups showed normal histopathological pictures, but 

jejunum in groups (2 & 3) showed taller, intact, and densely packed microvilli and 

more crypt depth than the control group (1).  
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Studying the antagonistic activities of O27 strain of E. coli as a probiotic against 

pathogens in vitro was determined by co-cultivation with different pathogenic 

Enterobacteriaceae (For example: salmonella typhimurium and O1 strain of E. coli) by 

using paper disc method, the results revealed that at the concentration of (1.5 x 108 cells 

/ml) from O27 strain of E. coli, the widest inhibitory zone was formed against 

salmonella typhimurium (23 mm) and O1 strain of E. coli (27 mm) and at the 

concentrations of (1.5 x 107 cells /ml) and (1.5 x 106 cells /ml) gave an inhibitory zone 

of (20 mm) and (15 mm) respectively against O1 strain of E. coli with no activity 

against salmonella typhimurium at these concentrations. 

For studying the antagonistic activities of O27 strain of E. coli as a probiotic against 

the infection of pathogenic Enterobacteriaceae in vivo, and comparing it with 

commercial probiotics and commercial antibiotics, 125 chicks (day 1 old) were 

arranged into six groups, 20 per group, and reared for five weeks. The remaining 5 

chicks were randomly sacrificed and were examined bacteriologically for pathogenic E. 

coli. All the results were E. coli negative.  Group (1) was negative control. Group (2) 

was positive control, orally inoculated with O1 strain at the 10 th day of life, then 

administered orally with O27 strain of E. coli at 21st day of life. Group (3) were 

administered orally with O27 strain of E. coli for 3 successive days from the 1st day, 

then orally inoculated with O1 strain at the 10th day, then administered orally with O27 

strain of E. coli at 21st day of life. Group (4) were administered orally with commercial 

probiotic from the 1st day, then orally inoculated O1 strain at the 10th day then 

administered orally with commercial probiotic at 21st day of life. Group (5) were 

administered orally with commercial antibiotic for 3 successive days from the 1st day, 

then orally inoculated with O1 strain at the 10th day then administered orally with O27 

strain of E. coli at 21st day of life. Group (6) were administered orally with O27 strain 

of E. coli for 3 successive days from the 1st day of life then administered orally with 

O27 strain of E. coli at 21st day of life. 

Birds in groups (2 & 5) revealed clinical signs from the 3rd day post-infection (at 13th 

day old) and increased by time. Chicks showed firstly loss of weight then listlessness, 
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tendency to huddle together, loss of appetite, fuel-smelling diarrhea, depression, ruffled 

feather, dropping of wings, and finally showed respiratory signs including gasping 

(mouth breathing), sneezing and rales. After administration of O27 strain of E. coli in 

group (2 & 5) at 21st day old, birds in the 2 groups showed gradual improvement and 

subsiding of clinical signs and chickens were apparently normal after 3 days of 

administration. Groups (2 & 5) before administration of O27 strain showed moderate to 

severe lesions of enteritis, air saculitis, pericarditis, perhepatitis, congestion, 

hemorrhage and enlargement of kidneys and congestion in spleen and other 

paranchymatus organs during postmortem examination. After administration of O27 

strain of E. coli in the same groups at age of 21st day old, some birds showed different 

degree of improvement and others showed complete recovery and became normal. 

Groups (2 & 5) showed (25%) mortalities until they administered O27 strain of E. coli 

at the age of 3 weeks, after that the 2 groups didn’t record any mortalities administered 

O27 strain of E. coli at the age of 3 weeks. Groups (1, 3, 4, and 6) appeared very 

healthy showing full vitality and activity with no mortalities or postmortem lesions 

along the experiment. 

At the first week of age (before infection), all groups showed no significant (P>0.05) 

changes in mean weekly body weight and performance index, but there is significant 

increase (P<0.01) in feed consumption in groups (3, 4 and 6). At the second and third 

weeks of age (after infection), groups (3, 4 and 6) showed significant increase in mean 

weekly body weight (P<0.05), feed consumption (P<0.01) and performance index 

(P<0.05) than group (1), but group (6) showed higher performance parameters 

compared to those in the other two groups then group (3) then (4), while groups (2 & 5) 

showed significant decrease in performance parameters than group (1). At the fourth 

and fifth weeks of age, groups (3, 4 and 6) showed significant increase (P<0.01) in 

performance parameters than group (1), but group (6) showed higher performance 

parameters compared to those in the other two groups then group (3) then (4). Groups 

(2 & 5) still showing significant decrease in body weight gain and performance index, 

comparing to control group (1), but higher than the previous weeks, and interestingly 

showed significant increase in feed consumption comparing to control group (1). 
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The haematological parameters were not influenced (P>0.05) in all groups, except 

heterophils decreased significantly (P<0.01) with increasing in lymphocytes count in 

groups (2 & 5). There is a significant increase (P˂0.05) in globulin in group (3) then 

group (4) then groups (2 & 5) with no significant (P>0.05) difference in other 

biochemical parameters in the 6 groups. 

The birds in group (3) had significantly (P<0.01) & (P<0.05) higher titers of 

antibodies against NDV and IBDV respectively than those in group (4) followed by 

groups (2 & 5) followed by group (6) and finally group (1) showed the lowest levels of 

titers. 

Histopathological finding showed normal histological pictures in groups (1 & 6), 

slight lesions in organs of groups (3 & 4) and different degrees of lesions referring to 

recovery from infection in organs of groups (2 & 5). 




