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some extra.. not induce apoptosis. On the contrary, they activate a
plethora of anti-apoptotic factors including DKK-1, which promotes
apoptosis in cancer cells ([@B35]) and PGRMC1 (progesterone receptor
membrane component 1) a membrane-bound progesterone receptor,
which promotes the survival of human oocytes ([@B36]). Similarly,
IGFBP-5 promotes cell proliferation ([@B37]). Another interesting
candidate might be insulin-like growth factor (IGF) itself, for which
there is evidence of its role as an anti-apoptotic factor in different cell
lines ([@B38], [@B39]), as well as in cardiac progenitor cells ([@B40]).
Interestingly, the anti-apoptotic effect of IGF-I was dependent on local
expression of insulin receptor substrates (IRS-1 and -2) ([@B41]).
Another intriguing candidate is leptin, which was recently demonstrated
to be anti-apoptotic in different cell types including hepatocytes,
osteocytes and cardiomyocytes ([@B42], [@B43]). Additionally, high
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leptin levels were found to be associated with a low incidence of
atherosclerosis ([@B44], [@B45]). Another interesting element to take
into consideration is that among the various progesterone receptors
expressed in human oocytes, the membrane-bound progesterone
receptor (mPR) participates in diverse metabolic processes and plays a
pivotal role in several physiological processes. In particular, it
participates in the immune system, which has a major impact on embryo
development. PRs are also implicated in the metabolic pathway, with
mPR representing a crucial progesterone-responsive partner for insulin
receptor function ([@B46]). Thus, mPRs are involved in the regulation
of glucose metabolism, through the stimulation of glucose transporter
GLUT4 (glucose transporter type 4) ([@B47]). Additionally, MPRs play
an important role in lipid metabolism and their expression is associated
with a
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