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Probiotic bacteria are considered as a potential alternative solution to deal with anticoccidial drug resistance and
maintain food safety. However, little is known about their use to control parasitic diseases, particularly avian coccidiosis.
Therefore, we conducted the experiments focus on the immune responses in the chicken with Eimeria tenella infection
or lactic acid bacteria administration, toward the application of Lactobacillus acidophilus L-55 (LaL-55) as an
anticoccidial agent.

The local immune responses in chick cecum with E. tenella infection showed that T helper (Th) cell marker CD4 was
upregulated in the infected ceca, but not cytotoxic T cell marker CD8. The gene expressions of Thl cytokines
(Interleukin (IL)-18 and Interferon (IFN)-y) were increased significantly, but not Th2 cytokines (IL-4, IL-13, and IL-
10). The expression of granzyme A and perforin which thought to play a relevant role in cell-mediated cytotoxicity were
increased after E. tenella infection compared with the uninfected control group. We further evaluated the local cellular
response in chicks with E. tenella which was depleted mononuclear phagocytes by (-carrageenan. The result of
macrophages depletion chicks indicated significantly lower CD4 expression level than those of the infected control
group. Cytokine responses in the ceca of macrophages depletion chicks appeared to be a mixed Th1/Th2 response, and
perforin expression was higher in the macrophage depletion chicks than in the infected control group. These results
suggested that the main immune cell type was induced after E. tenella infection were Th1l and NK cells and these
responses might be regulated by macrophages during early E. tenella infection.

Lal-55 was selected to determine whether it might help protect chickens against diseases by enhancement of immune
function. The results showed that oral administration of Lal-55 augmented the elevation in the total numbers of
leukocytes and lymphocytes in the chicks with the Newcastle disease virus vaccine. NK cell activity was augmented by
Lal-55 administration at 2 weeks after the secondary Newcastle disease virus vaccine inoculation. IFN-y-mRNA
expression was significantly elevated in splenocytes from chicks administered with Lal-55. Overall, our results
suggested that Lal.-55 augmented the cellular immune responses and vaccine effect.

In conclusion, the cell-mediated immune response was induced in the chick cecum by E. tenella infection. Lal-55
could enhance cellular immune responses, especially NK cell activity. Then our data may suggest that Lal.-55 is safe

and effective as an immuno-enhancer and can be applied as an antiparasitic formulation in chickens.
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