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FALER L DOEH  Studies on the immunomodulatory effects of Ipomoea batata Poir., Allium stavium and
Allium cepa in White Leghorn chickens: in vivo and in vitro studies
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Recently vaccine efficacy has decreased concomitantly with the constant evolution of the causative pathogens. In addition, the
inappropriate application of antibiotics has led to the emergence of antibiotics-resistant pathogens. This study aimed at evaluating the
potential in vivo and in vitro immunostimulatory effects of Ipomoea batata Poir. (Purple sweet potato; PSP), Allium stavium (Garlic)
and Allium cepa (Onion) in White Leghorn chickens.

In vivo studies: One-week-old chicks, were ad libitum fed on diets without (Control) or with PSP, garlic or onion (PSPL, GL &
OL, 10 g or PSPH, GH & OH, 30 g/kg diet) for 8 weeks. Chickens were immunized with Newcastle disease virus (NDV), Brucella
abortus (BA) and sheep red blood cells (SRBC) at second (primary immunization) and fourth (secondary immunization) weeks of
age. Different lymphocytes proliferations were studied. Ratios of CD4", CD8" and CD4CDS8" in splenocytes were studied by flow
cytometry. Histology of lymphoid organs, weights of lymphoid organs, and WBC counts were studied as well.

PSPH, GL and OL enhanced humoral immunity in response to the secondary immunization with NDV, BA and SRBC.
Proliferative response of splenocytes and thymocytes were augmented with dietary PSPL, GL and GH. Flow cytometry analysis
showed reduction in CD4" cells ratios with higher dietary level of the three supplements, and increase in CD4 CDS§" cells ratios with
GH and OH. Dietary garlic increased the weights of both spleen and thymus, while the weight of BF increased with the higher level
of Alliums. The WBC counts in peripheral blood were increased with GL and GH only throughout the experimental period.

In vitro studies: The modulatory effects of garlic (GE), onion (OE) and PSP (PSPE) extracts on proliferation and interleukin
(IL)-2 and interferon (INF)-y gene expressions of lymphocytes, and microbicidal, reactive oxygen species (ROS) and extracellular
nitric oxide (NO) in Taphrina cerasi-stimulatyed macrophages.

GE increased splenocytes and thymocytes proliferations, and IL-2 and IFN-y mRNA, whereas OE and PSPE had inhibitory
effects at higher concentrations. Peritoneal macrophages exhibited enhancement in the microbicidal activity and ROS production
with GE and OE. The three extracts showed concentration-dependent inhibitory effects on NO production.

In conclusion, the results of in vivo and in vitro studies indicated that the stimulatory effects of the three supplements were
undertaken by different mechanisms. Garlic has direct stimulatory effects on immune cells, whereas the other two supplemnts, in
particular PSP, have stimulatory effects in vivo, but not in vitro. It would seem that supplementation with dietary Alliums and PSP, by

appropriate dietary level, has a beneficial effect on functions of the immune system.
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