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= Abstract=

In mammalian development, the embryo which is in the process of compaction, involves a pro-
gressive flattening of blastomeres against each other with the consequence that the embryo as-
sumes a spherical shape. This stage happens in the first differentiation.

The present study was aimed to examine the involvement of other metal ions in compaction
by treating with various divalent cations in the absence of Cat™.

When 8-cell embryos were cultured in Ca**-free medium for 24hrs, they developed to 16—cell
stage but did not compaction, and degenerated after 48hrs of culture. Embryos were cultured in
Ca**-free medium for 24hrs and then transferred to the control medium showed the normal
compaction afterwards.

When 8-cell embryos were cultured in the presence of Ni“’, known as a Ca** inhibitor, they
cleaved to 16-cell stage but did not compact in the absence of Ca**. On the other hand, embryos
cultured in the media containing both Ca*™ and Ni** developed normally so that they under-
went compaction during culture for 48hrs. However, they failed to hatch during further 24hrs in
the same medium, indicationg that Ni** may exert some harmful effects. Embryos grow in the
control medium that contained Ca** but not Ni**, developed to the hatched blastocysts.

The treatment with Cd** 107!, 1072uM, Mn*" or Ba*™ 10, 100, 1000p¢M in Ca**~free medium,
respectively, inhibited compaction and embryonic degeneration began as in Ca**—{ree medium.

When 3, 5, 10mM of Sr™*, known as a substitute for Ca™* in cell, was added to Ca*"—free
medium, respectively, compaction was induced unlike the above metal ions. Embryos were cul-
tured in Sr** developed to blastocysts, but failed to hatch after 72hrs and degenrated. On the
other hand, when embryos were cultured in 3, 5, 10mM of Sr** but in Ca™*~free medium for
24hrs respectively and then transferred to the control, they showed the similiar development as
that in the control.
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Fig. 1. Effects of Ca*" on compaction of 8-
cell embryos.

Numbers in the columns indicate percent-
ages of developed embryos. The above results
were obtained by pooling of -five replicates. T,
Embryos developed from 8-cell stage embryos
which were precultrued in Ca**-free medium
for 24hrs and then cultured in the control (Ca**
—containing) medium for an additional 48hrs; n,
number of the total examined embryos; 10-
16C, 10-16 cell stage embryos; MO, morulae;
BL, blastocysis; DEG, degenerated embryos.
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Fig. 2. Effects of Ni*" on compaction of 8-cell embryos.

Numbers in the columns indicate percentages of developed embryos. The above results were ob-
tained by pooling of five replicates. n, number of the total examined embryos; 10-16C, 10-16 cell
stage embryos; MO, morulae; BL, blastocysts; DEG, degenerated embryos.

[M10-16c Edmo L Tibea

\
\ \

100

g
€
§°' 80| \
: \
5 80
5 % 3
‘g 40 \
s \
¢ 20 \ \
\
o A\
35 42 41 37 n
-Ca -Ca  -Ca Controt treatment
+0.1 +0.01 cd**

concentration{uM)

48 cultvre periodihry

Fig. 3. Effects of various concentrations of
Cd** on compaction of 8-cell embryos in Ca*™
~free medium.

Numbers in the columns indicate percent-
ages of developed embryos. The above results
were obitained by pooling of five replicates. n,
number of the total examined embryos; 10-
16C, 10-16 cell stage embryos; MO, morulae;
BL, blastocysts; DEG, degenerated embryos.
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Fig. 4. Effects of various concentrations of Mn** on compaction of 8-cell embryos in Ca**-free

medium.

Numbers in the columns indicate percentages of developed embryos. The above results were ob-
tained by pooling of six replicates. n, number of the total examined embryos; 10-16C, 10-16 cell
stage embryos; MO, morulae; BL, blastocysts; DEG, degenerated embryos.
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Fig. 5. Effects of various concentrations of
Ba** on compaction of 8-cell embryos in Ca**
~-free medium.

Numbers in the columns indicate percent-
ages of developed embryos. The above results
were obtained by pooling of six replicates. n,
number of the total examined embryos; 10-
16C, 10-16 cell stage embryos; MO, morulae;
BL, blastocysts; DEG, degenerated embryos.
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Fig. 6. Effects of various concentrations of Sr*" on compaction of 8-cell embryos in Ca**-free

medium.

Numbers in the columns indicate percentages of developedd embryos. The above results were ob-
tained by pooling of six replicates. n, number of the total examined embtyos; 10-16C, 10-16 cell
stage embryos; MO, morulae; BL, blastocysts; DEG, degenerated embryos.
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Fig. 7. Effects of 3mM concentration of Sr** on compaction of 8~cell embryos in Ca**~free me-

dium.

Numbers in the columns indicate percentages of developed embryos. The above results were ob-
tained by pooling of five replicates. T, Embryos developed from 8-cell stage embryos which were
precultured in Ca*"-free medium but containing 3mM concentration of Sr** for 24hrs and then
transferred to the control medium. Observations were made at 24 and 48hrs after transfer; n, num-
ber of the total examined embryos; 10-16C, 10-16 cell stage embryos; MO, morulae; BL, blasto-

cysts; DEG, degenerated embryos.
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Fig. 8. Effects of 5mM concentration of Sr** on compaction of 8-cell embryos in Ca**-free
medium.

Numbers in the columns indicate percentages of developed embryos. The above results were
obtained by pooling of five replicates. T, Embryos developed from 8-cell stage embryos which were
precultured in Ca**-free medium but contanining 5mM concentration of Sr** for 24hrs and then
transferred to the control medium. Observations were made at 24 and 48hrs after transfer; n, num-
ber of the total examined embryos; 10-16C, 10-16 cell stage embryos; MO, morulae; BL, blasto-
cysts; DEG, degenerated embryos.
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Fig. 9. Effects of 10mM concentration of Sr** on compaction of 8-cell embryos in Ca*"* free medium.

Numbers in the columns indicate percentages of developed embryos. The above results were ob-
tained by pooling of five replicates. T, Embryos developed from 8-cell stage embryos which were
precultured in Ca**-free medium but containing 10mM concentration of Sr** for 24hrs and then
transferred to the control medium. Observations were made at 24 and 48hrs after transfer; n, num-
ber of the total examined embryos; 10-16C, 10-16 cell stage embryos; MO, morulae; BL, blasto-
cysts; DEG, degenerated embryos.
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Five 4-cell stage embryos immediately
collected from oviduct at 62hrs after hCG injection X 400. Arrows indicate a polar body. B) Five 8-
cell stage embryos immediately collected from oviduct at 62hrs after hCG injection x 400.

e

o

-
-
.,ﬂw%;ﬁ% -

Peaae

-

Fig. 11. Light micrographs of early mouse embryos cultured in vitro. A) Five 10-16 cell stage
embros developed from 8-cell stage(62hrs post hCG injection) which were cultured in Ca™*-free
medium for 24hrs X 400. Note that the embryos do not undergo compaction. B) Nine morulae de-
veloped from 8-cell stage embryos(62hrs post hCG injection) which were cultured in the control
(Ca**-contatining) medium for 24hrs x400.

cultured for 48hrs in the cuntrol medium x 400. Note that the beginning of hatching as indicated by
an arrow. B) Ten embryos undergoing degeneration following cavitation for 72hrs in the presence
of 1714M concentration of Ni** x 400. Some of them appear still to be healthy (¥ ).
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Fig. 13. Light micrographs of mouse embryos cultured in vitro A) Five expanded blastocysts
cultured for 48hrs in Ca**-free medium but containing 5mM comcentration of Sr** x400. Note
that they have already undergone compaction. B) Six blastocysts undergoing degeneration prior to
hatch due to culture for 72hrs in Ca**-free medium in the presence of 5mM concentration of Sr**
% 400. They had already undergone compaction but failed to develop further in the continuous pres-
ence of Sr** but without Ca**.
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