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What is the significance of this time period?

70% of human embryos are lost and most losses occur soon after implantation (Cross et al, 
1994)

Protocols for Human IVF lead to developmentally retarded embryos with fewer cells, of both 
ICM and placental lineage, than age-matched embryos in vivo. This is due to stress and is 
mediated by stress enzymes (Wang et al 2005, Xie et al, 2006b, Xie et al 2007b).

Maternal malnutrition in animal models occurring only during preimplantation development 
leads to blastocysts with significantly fewer cells in the ICM and fewer placental trophoblasts, 
and increases in postnatal hypertension (Kwong et al, 2000).

Thus, the developmental responses to stress with regard to potency/differentiation are 
important in vitro (in IVF techniques) and in the general population of pregnant women.



In humans progesterone production by the ovary falls off precipitously 
about three days after implantation if signals from the conceptus are 
not received (Williams Endocrinology)

How can a stressed embryo produce sufficient TSC to differentiate 
sufficient placental cells that secrete hormones needed to prevent loss 
of the corpus luteum and loss of the conceptus?



In TSC, 70% of apoptosis induced by hyperosmolar 
stress is mediated by stress activated protein 
kinase/jun kinase (SAPK).

In TSC, 100% of cell cycle arrest induced by 
hyperosmolar stress is SAPK-dependent

Zhong et al, 2007.

For embryos many stimuli--hyperosmolar stress, 
shear stress, microgravity simulation, or culture 
media stress-- lead to SAPK-mediated apoptosis 
and for hyperosmolar and culture media stress, 
decreased brdU.

Xie et al, 2006a, 2006b, 2007, Wang 
2009.
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