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7. Summary 

 
This Work was conducted at Nutrition and Clinical Nutrition Department, Faculty of 

Veterinary Medicine, Damanhur University to investigate the possible effect of dietary some 

probiotics supplementation on growth performance, some blood parameters, immune 

response and gut integrity in broiler chickens. A total of 160 one-day old avian chicks were 

used in this experiment. The broiler chickens were randomly allotted into 4groups (40 per 

each) in four replicates and received out of the different diets during the experimental period 

(5 weeks) the first group fed on the broiler diet without supplement (control) while the second 

one fed on Bay mix® (0.1g/kg), the third one fed on COLSTAT® (0.5 g/kg) and the fourth 

one fed half dose of both Bay mix® and COLSTAT®. The obtained results can be summarized 

as following: 

Growth performance parameters 

 
1-The growth performance parameters of the examined Bacillus subtilis strains (QST713 and 

PB6) showed no significant differences between the supplemented groups and the control 

one. However, a slight improvement (p ≥ 0.05) in final body weight (an increase of 2.8%) 

and weight gain (an increase of 2.9%) was observed for Group 2 (G2). 

2- The feed conversion ratio was similar (p ≥ 0.05) in all supplemented groups compared 

with the control group. 

3- There was a no difference (p≥0.05) in feed intake between the control and other 

supplemented groups (2-4) throughout the whole experimental period. 

4- The protein efficiency ratio (PER) was similar across all supplemented groups compared 

to the control. 

5- Additionally, no mortalities were detected in any of the experimental groups throughout 

the study. 

6- Relative economic efficiency within the groups (G1-G4) ranged from 100%,108.9%, 

96.3% and 83.6% respectively. This indicated that, the use of feed additives (QST713 

supplemented group) improved the economic efficiency when compared to the control group. 

7- Carcasses traits, the data of carcass weight, dressing percentage, edibles (liver, heart and 

gizzard), and non -edible parts (intestine) and immune organs (bursa and spleen) of birds 

slaughtered at 5weeks of age revealed no significant difference found among averages of all 

traits for all diets except significant increase in gizzard percentage in all supplemented groups 

comparing with the control one. 

Serum metabolites 

 
                The average results of sera analysis at the starter, grower, and finisher phases. The results 

of protein profile (total protein, albumin, globulin), lipid profile (total cholesterol and 

triglyceride), glucose, liver function indices (GOT and GPT), and Kidney function indices 
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(uric acid and creatinine) showed (p≥0.05) there were no significant differences in all 

supplemented groups when compared with the control one. 

Immunological parameters 

 
1- Interleukin 1 beta (IL1β) and interleukin 6 (IL6), two proinflammatory genes, were expressed 

with reduced expression (p < 0.001) in the 0.05 gm Bay mix®(1)/Kg diet + 0.25 gm 

CLOSTAT®(2)/kg diet in comparison to the other diets. 

2-  The expression of antioxidant genes in the jejunum. The group that consumed 0.05 gm Bay 

mix®(1)/Kg and 0.25 gm CLOSTAT®(2)/kg food had higher levels of catalase and superoxide 

dismutase 1 (SOD1) expressions (p < 0.001) in comparison to the other groups. 

 

Histomorphological Findings 

 
            1-The effects of various probiotic supplements on jejunum histomorphometric parameters in 

broiler chickens at (35d), including villus length, width, and crypt depth, Based on the 

available data, intestinal integrity was positively impacted by B. subtilis QST713. Our 

findings thus demonstrate a small increase in villus length that was not different from the 

control group or the group that received a combination of half dosages of the two probiotics 

used. 

         2- The birds that got B. subtilis PB6 had the longest jejunal villi (P<0.0001). 

         3-Additionally, there were notable differences in the villus width between the majorities of 

ranging profile groups. The smallest width was found in the combination group, whilst the 

maximum width was found in the birds who received B. subtilis PB6 compared to the control 

and B. subtilis QST713 receiving groups. 

        4- when comparing the group supplemented with B. subtilis QST713 to the control or mixture 

groups, no obvious difference was seen. 

       5- A larger crypt depth was seen in birds fed probiotic-containing diets than in birds fed a diet 

lacking probiotics. 

       6- In addition, crypt depth significantly increases in birds fed diets supplemented with mixed 

probiotics as opposed to groups supplied with one probiotic separately. Applying B. subtilis 

QST713 or B. subtilis PB6 individually to the diet resulted in nearly identical depths for the 

intestinal crypts.  

         7- The villus architecture of typical birds from each group. The group that received B. subtilis 

QST713 supplements exhibited a normal intestinal shape and healthy villus epithelium. The 

B. subtilis PB6-supplemented group had an undamaged villus structure with increased villi 

length, reflecting a functionally active and mature epithelium, which is consistent with the 

jejunum's morphometric study. 

  8- Comparing the combined group to the other treated groups and the control group, the 

bursa follicular area increased to its greatest extent. All other groups recorded varying 

amounts of follicular area; however, the B. subtilis PB6 group recorded the least. Both the 
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control groups and the group that received the B. subtilis QST713 showed no apparent 

increase in their bursa. Cortex and medulla are the two unique regions of these follicles. The 

sections presented here demonstrate how the control group's follicle is slightly elongated, 

containing small lymphocytes (SL) or lymphoblasts, and few large lymphocytes (LL). But 

the probiotic group as a whole had well-developed bursal follicles. 

9- It was very clear that the germinal center of the follicles increased in the group 

supplemented with B. subtilis PB6 while the dark small lymphocytes decreased. This was in 

contrary to the combined group receiving both probiotics. 
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