


regulating elongation are unclear, it had been proposed that calcium may be involved, perhaps
through activation of phospholipase A2 and subsequent methylation of membrane phospholipids
(Geisert et al., 1986). The fact that elongated blastocysts were recovered from all gilts upon removal
of the second horn on Day 12 indicated that the uterine advancement in protein and acid phospha¬
tase secretion also did not interfere with the mechanism(s) regulating blastocyst elongation. How¬
ever, gel electrophoresis did indicate qualitative as well as some selected quantitative changes in
acidic polypeptide profiles of uterine flushings between vehicle and oestrogen treated gilts from
Day 11 to 12. Similar changes in polypeptides were observed in cyclic gilts administered oestrogen
on Day 9-5 (Geisert et al., 1987). Therefore, the polypeptides appear to be reflective of uterine
secretion and not blastocyst degeneration. The role(s) of these polypeptides in blastocyst
development are not known; however, they appear simultaneously with conceptus degeneration on

Day 16.
It is apparent from Exp. 2 that advancing the uterine environment by administration of

oestradiol on Day 9 or Days 9 and 10 created a uterine environment which was unfavourable to
elongated blastocysts between Days 12 and 16. The fact that embryos were degenerated by Day 16
in the present study concurs with Pope & First (1985) who reported that gilts treated with oestrogen
in a similar fashion were not pregnant at Day 30. Geisert et al (1987) indicated that treatment of
gilts with oestradiol on Day 9-5 of the oestrous cycle extended the interoestrous interval to about 28
days. Loss of progesterone support is therefore not involved with the embryonic mortality observed
in this study. Oestradiol has also been shown not to be directly embryocidal, since gilts will main¬
tain pregnancy when oestrogen is administered after Day 11 (Pope & First, 1985), and gilts treated
with oestradiol in the present study had normal blastocysts present on Day 11.

After elongation, the next crucial step in establishing pregnancy is the attachment of the
trophoblast membrane to the uterine luminal surface epithelium. In the pig, attachment occurs

between Days 13 and 18 of pregnancy (King et al, 1982). Failure of attachment to occur must be
considered as one possible explanation for the demise of embryos when given oestrogen on Day 9
and 10.

The mechanism(s) involved in actual attachment of the blastocyst to the uterine epithelium are

not well understood. However, attachment is probably mediated through specific ultrastructural
and biochemical changes in the plasma membrane surfaces of the two opposing tissues, the
trophoblast and uterine surface epithelium (Schlafke & Enders, 1975). Anderson et al (1986) have
indicated that stage-specific alterations of protein and saccharide composition occur on the apical
surface of the rabbit endometrium at the time of implantation. Other researchers have suggested
that alteration of the glycoprotein coatings on both the trophoblast and epithelial cell plasma
membrane may be responsible for the very close apposition necessary for interdigitation of
microvilli (Enders & Schlafke, 1974; Jenkinson & Searle, 1977).

The close association of blastocyst degeneration with the appearance of an intensified group of
acidic (pi = 5-4) polypeptides (M, 40 000) after oestradiol treatment makes their involvement in
conceptus development an interesting possibility. It is possible that these proteins are associated
with the uterine epithelial surface and that oestradiol treatment before Day 10 causes their release,
thus preventing normal blastocyst attachment.

Although the superficial type of placentation in the pig is markedly different from the invasive
implantation in rodents, it is not unreasonable to speculate that ultrastructural and biochemical
changes occur in the plasmalemma of the uterine surface epithelium in response to oestrogen for
blastocyst attachment. If oestrogen advanced changes in the endometrial cell surface as well as

uterine glandular secretion, e.g. uteroferrin, before the time of normal blastocyst attachment, the
uterine environment may no longer be permissive to blastocyst attachment on Day 14 to 16. The
release of the plasmin inhibitors from the luminal surface epithelium may be indicative of such a

change.
Blastocyst oestrogen appears to be the primary signal to the sow for pregnancy recognition

(Heap et al., 1979; Bazer et al., 1982) and the sequencing of all subsequent events including



attachment (Bazer & Roberts, 1983). Premature exposure of the endometrium to oestrogen may
alter this sequencing to such an extent that blastocyst attachment and survival is hindered.
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