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Polyamine, Transcription Factors and Progesterone during Early Embryogenesis. (II)
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In mammalian cells, there are three kinds of polyamine: Putrescine, spermidine and spermine. Ornithine decarboxylase (ODC) is the first and the
rate limiting enzyme for polyamine synthesis. .alpha.-Difluoromethyl ornithine (DFMO) is a site specific and irreversible inhibitor of ODC. Data
from numerous references show that polyamines are essential for cell growth, proliferation and differentiation. Early preimplanted embryos
containing fast dividing cells. Polyamines may also play a role in the development of early embryos. The functional role(s) of polyamines and the
expression of ODC gene during early development of the mammalian embryos are not well understood, efforts were made to study the expression
of ODC-mRNA and ODC protein as well as to study the effect of polyamines on the embryo at different stages of development. On the other hand,
progesterone and estradiol are important in preparing endometrium for embryo implantation. The question that if both hormones also play roles in
the development of preimplanting embryos was asked. The initial effort was to examine whether progesterone- and estradiol-receptors were existed
in the preimplanting embryo. Furthermore, efforts were also made to probe the possibility whether PCNA (proliferating cell nuclear antigen) might
be used as marker for identifying healthy blastomeres. The data showed that DFMO did not appear to affect the growth of embryos. On the other
hand, ODC protein molecules were detected in the 2-cell stage embryo as revealed by immunocytochemical study. This suggests that ODC was
expressed during early embryo development prior to implantation although DFMO failed to suppress embryo development. It is thus speculated
that there is abundant putrescine to support early embryo development without de novo synthesis. After elaborate efforts to overcome various
difficulties, an immunocytochemical staining method was established for the detection of ODC, progesterone and estradiol receptors as well as
PCNA molecules in the 2-cell, 4-cell, 8-cell, morula and blastrula stages of the preimplanting embryos. The data showed that both ODC and PCNA
molecules did exist in the early preimplanting embryos. It appears that the intensity of immuno-staining increased as normal embryos developed.
On the other hand, both progesterone and estradiol-receptors were not detected during all stages of preimplanting embryo development. Therefore,
the study on the effects of these two hormones on ODC expression during the early embryo development was aborted. Nevertheless, the presence

of ODC and PCNA molecules may remain to be useful markers for the vitality of a given embryos.



