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proliferation, survival, antioxidant status, and immune response
of chicken bone marrow mesenchymal stem cells under heat stress
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Abstract

Background and Objective: The simultaneous effect of chromium and alpha lipoic acid
supplements on mesenchymal stem cells derived from the bone marrow of broilers
(BMSCs) has not been determined yet. This study was aims to investigate the effects of
chromium and alpha lipoic acid supplements on the proliferation and viability of
BMSCs, the antioxidant status and the immune response of cultured cells under heat
stress. Materials and Methods: BMSCs were isolated from day-old Ras 308 breed

chicks and confirmed by assessing the expression of surface markers using
flowcytometry. The experimental groups include cells without any treatment, heat-
shocked cells, and heat-shocked cells treated with 100 pM chromium propionate and
100 uM alpha-lipoic acid separately and simultaneously. The BMSCs were then
evaluated based on their morphology, cell survival, measurement of antioxidant factors,
and the expression level of genes associated with immunity. Results: The isolated
BMSCs displayed a fibroblastic morphology and were confirmed through
flowcytometry and differentiation potential assays. The highest activity levels of SOD,
CAT, GPX, and TAC enzymes were observed in the alpha-lipoic group under heat
shock and respectively, in the simultaneous group 45.58 units/ml, 11.64, 37.22, and 0.45
units/mg were evaluated, which compared to the other groups was significantly
(P<0.05) changed. The expression of IL-2, IL-6, and INF-y was evaluated as 0.67, 0.97,
and 2.0 in the simultaneous group, respectively, and a significant change (P<0.05) was
observed in comparison with other groups. Conclusion: The results showed that the
utilization of antioxidant supplements in heat shock conditions resulted in improved
antioxidant and immune responses.

Key words: Mesenchymal Stem Cells, alpha-lipoic acid, chromium, immune response,
antioxidant status.
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