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SUMMARY

The purpose of this thesis was to select beneficial bacteria from the chicken intestinal tract
and to screen them for their potential probiotic characteristics in order to use them against
pathogenic bacteria, such as C. perfringens and Salmonella. Five experiments (Chapters 3-7)
were conducted and out of four potential probiotic candidates, L. johnsonii was eventually
selected as a model organism and its effects on bird performance, gut microflora, gut
morphology, and antibiotic effect were examined. Throughout this thesis, Cobb, male broilers
were used. Each experimental chapter has been presented as a stand-alone paper, thus, this

summary will only give an overview of the key findings of the thesis.

Chapter 1 briefly describes the background information and justified the importance of
research in the topic of interest, leading to the major hypothesis and objectives for conducting
the five experiment contained in the thesis. Chapter 2, the literature review, covers the use of
probiotics in poultry production, focusing on their modes of action and properties, and their

potential as alternatives to in-feed antibiotics.

In Chapter 3, four probiotic isolates were selected from 235 lactobacillus isolates of poultry
origin using an antagonistic test against C. perfringens, E. coli and S. sofia. Quantitative and
qualitative measurements revealed that these four candidates, L. johnsonii, L. crispatus, L.
salivarius and one unidentified L. sp., were antagonistic towards C. perfringens, E. coli and S.
sofia in vitro and were able to survive in feed for 7 days, in water and litter for more than 24

hours under practical production conditions.

Chapter 4 presents data the efficacy of delivering L. johnsonii, L. crispatus, L. salivarius and
an unidentified Lactobacillus sp. via feed in manipulating gut microflora environment and
production performance was investigated. Results showed that none of the four candidates
improved bird performance but they increased the small intestinal weight and tended to
reduce the number of enterobacteria in the ileum. Among the four candidates, L. johnsonii
was the best in its effects on gut development and gut microflora, thus it alone was to be used

in subsequent studies.
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Chapter 5 presents results related to the efficacy in delivering L. johnsonii, via four delivery
routes, i. e., feed, water, litter and oral gavage in bird performance, gut development and gut
microflora. Consistent with previous findings, L. johnsonii did not improve bird performance
regardless of the route of administration. It, however, reduced the number of enterobacteria in
the caeca on d 21, and strongly tended to reduced it in the ileum and caeca on d 7 and in the
ileum on d 21 compared with the control. The probiotic also tended to increase the number of
lactic acid bacteria and lactobacilli in the ileum and caeca on d 7, but this trend was not
evident on d 21. The trend appeared most pronounced when the probiotic was delivered orally
or via litter. Delivery of the probiotic through feed, water and litter increased (p<0.01) the
pancreas weight on d 21, but the probiotic did not affect other morphometric parameters of

the gut.

Chapters 6 and 7 present the findings on the effects of L. johnsonii on gut microflora, bird
performance and intestinal development using two challenge trials, i.e., Salmonella sofia and
Clostridium perfringens, respectively. In Chapter 6, L. johnsonii reduced the number of S.
sofia and C. perfringens in the gut environment, and improved the birds’ resistance to S. sofia,
whereas in Chapter 7 birds orally inoculated with L. johnsonii had an enhanced absorptive
capacity of the small intestine, numerically reduced the C. perfringens counts and NE lesion
scores in the gut, and improved body weight gain of broilers under NE challenge. But the

probiotic failed to completely protect birds from necrotic enteritis.

Finally, Chapter 8 discusses the major implications and significance of the thesis in a concise

and coordinated manner.

It may be concluded that there is a significant scope to use probiotics to manipulate gut
microflora, and with time, it is possible to fine tune it to produce specific health and
production outcomes in poultry. However, the effect of four selected lactobacilli of poultry
origin on bird performance was not profound albeit positive, particularly under challenge
situations. Based on the findings in this thesis, there is still some way to go in terms of finding
truly efficacious probiotics that have growth promoting properties and the ability to protect

birds from significant pathogen challenge such as necrotic enteritis.





