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Conconavalin A and PGE;

Yong Pil Cheon
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ABSTRACT : Differentiation of blastocyst is critical step for implantation and is under the control of regulation factors
originated from embryo or reproductive tracts. The sequential communication with those factors is suspected as critical
events for differentiation. It has been suggested that intracellular signaling pathways activated by calcium is essential in
differentiation of blastocyst. Previously, it was known that concanavalin A (Con A) increase the levels of free calcium in
blastocyst stage. However, Con A can not accelerate the hatching, although heparin-binding epidermal growth factor-like
growth factor (HB-EGF), a modulator of calcium level, accelerate the hatching of blastocyst. In this study, it was investigated
whether Con A or prostaglandin E, (PGE) can modulate the differentiation of blastocyst. Con A accelerated the expansion
of blastocyst in both 1 hr pulse treatment group and continuous treatment group. However, Con A significantly suppressed
the hatching in both groups. The inhibition was significantly strong in continuous treatment group compared with 1 hr pulse
treatment group. On the other hand, PGE; induced the increase the free calcium level, but did not accelerate the expansion.
In addition 10 xm PGE; inhibited hatching. However, PGE, could accelerate hatching in Con A pretreated blastocyst. PGE;
also caused the increase of free calcium level in Con A pretreated blastocyst. From these results, it is suggested that changes
of the free calcium level induce a different calcium-mediated signaling pathways. In addition, sequential stimulation by signal
molecules may triggers the cellular mechanisms for the differentiation of blastocyst.
Key words : Free calcium ion, Concanavalin A, PGE;, Hatching.
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£7(effector)?] Rho-kinase, Na'/H" exchanger-3¢] <J3j %
s Flth(Kawagishi et al., 2004a, b; Khidhir et al., 1995;
Eckert et al., 2004; Houghton et al., 2003; Kidder & Watson,
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Fig. 1. Con A accelerated the differentiation of blastocyst to
expansion but inhibited the hatching of expanded blasto-
cyst. Early blastocyst were cultured in the medium con-
taining 10 pg/m¢ Con A for 1 hr or continuousness until
144 hr time point after hCG injection. Exp, expanded
embryo; Shr, shrunken embryo; Hat, hatching embryo;
Deg, degenerated embryo. *p<0.05 versus control group;
#p<0.05 versus 1 hr treatment group versus continuousness
group.
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Fig. 2. Development of early blastocyst to expanded blastocyst
was modulated by treatment of PGE,. Early blastocysts
were cultured in the media containing 1 /m or 10 m
PGE,, and observed at 12 and 24 after treatment. A, the
percentage of expanded blastocyst; B, the percentage of
hatching embryo. *p<0.05 versus control group.
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Fig. 3. Pretreatment of Con A accelerated the hatching by PGE,.
Early blastocysts were cultured for 1 hr in the medium
containing 10 pg/mé Con A and then transferred to the
medium containing 10 ¢M PGE,. Embryonic stages
were observed after 47 hr. *p<0.05 versus control group;
#p<0.05 versus Con A 1 hr treatment group versus Con
A 1 hr+PGE; group.
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Fig. 4. The changes of [Ca™] in Con A pretreated or non-pretreated blastocyst. The levels of free calcium were measured using
Fluo-3 AM as mentioned in Materials and Methods. A: The levels of [Ca®] in Con A non-pretreated blalstocyst, B: The levels
of [Ca™] in blastocoel of Con A non-pretreated blalstocyst, C: The levels of [Ca>] in Con A pretreated blalstocyst, D: The levels
of [Ca®] in blastocoel of Con A pretreated blalstocyst. The arrow indicated the point when Con A or PGE, were added.
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