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Roles of low oxygen condition and hypoxia-inducible factor 1a during luteinization of bovine
PRI DREE | granulosa cells
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Progesterone (P4) is a hormone which is essential for establishing the pregnancy. During luteinization, the follicular
cells start to produce a large amount of progesterone. At the same time, this process is occurred under low oxygen
condition. The present study investigated the possible roles of low oxygen tension and hypoxia-inducible factor la
(HIF-1a) transcription factor on P4 synthesis during luteinization in bovine granulosa cells. A model of luteinizing
GCs was conducted by the induction by insulin and forskolin for 24 h. Low oxygen condition was induced by a lower
oxygen tension (10% O;) and a hypoxia-mimicking chemical (cobalt chloride, CoCl;). P4 production as well as
mRNA and protein expression of StAR, P450scc, and 33-HSD, a key protein and enzymes involved in P4 synthesis,
were then measured in luteinizing GCs. Either 10% O, or 100 uM CoCl; increased HIF-1a protein expression in
luteinizing GCs. After the upregulation of HIF-1a, there was an increase in P4 production and in the gene and protein
expression levels of StAR in luteinizing GCs cultured under 10% Oand luteinizing GCs treated with CoCl,. Further,
to confirm whether HIF-1a mediates low oxygen condition-induced P4 synthesis, the luteinizing GCs were treated
with echinomycin, a small-molecule inhibitor of HIF-1’s DNA-binding activity. Echinomycin attenuated the effects of
CoCl; and of low oxygen tension (10% O,) on P4 production and StAR expression in luteinizing GCs. Overall, these
data provide an insight on the effect of low oxygen condition and HIF-1o. in promoting P4 synthesis on granulosa cells

during luteinization which is important for formation of corpus luteum.
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