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Abstract

Certain types of somaic cells, as wel as follicular cumulus cells associating with
mammalian oocytes, are known to produce beneficial effects on in vitro fertilization and
preimplantation development of mammalian eggs when they are present in oocyte culture
medium. To invedigae the nature of the effects of somaic cells, the resgance of
mouse oocytes againgd chymotrypsin treament was examined after culture within various
cell conditioned media.

When mouse oocytes maured for 17-18 hr in the presence of cumulus cels were
treted with 1% chymotrypsin, half of them remaned d4ill dive even after 240
min(tsc>240.0). In contrag half of mouse oocytes cultured without cumulus cells
underwent degeneraion within 65.0 min(tse = 65.0+ 13.2 min) of the same treament.
To see if the effects were due to the secreory products of cumulus cells, mouse
cumulus cells were cultured for 20 hr in medium containing 04% BSA and the
supernatant of culture medium(conditioned medium) was taken. After maurdion in the
cumulus cell conditioned medium, mouse oocytes exhibited tso = 190.0+ 10.8 min upon
chymotrypsin treatment whereas half of oocytes cultured without conditioned medium
degeneraed within 255 min. Human granulosa cell conditioned medium gave similar
effects such tha oocytes maured in conditioned medium exhibited tso = 183.3t 19.1
min while tso of control group oocytes was 60.0+ 6.8 min. Oocytes maured in vero
cell conditioned medium exhibited tso = 196.7+ 8.8 min. On the other hand, amnictic
cell conditioned medium resulted in the chymotrypsin resigance of tso = 80.0+ 84 min
which was not gaidicaly different from the control vaue of tse = 48.0+ 13.2 min.
Based upon these reaults, it is suggeded that certain somatic cell types including
cumulus cells might change the biochemica properties of mouse oocyte membrane
during meiotic mauration as revedled by the enhanced resdance againg chymotrypsin
treament. Such effects of somaic cells appear to be mediated via the secretory products

raher than direct communication between somaic cells and oocytes.
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Table 1. Chymotrypsin resistance of mouse oocytes after maturation in the presence

of cumulus cells or their secretions.

No. of total oocytes

Culture type Resistance (tso)
examined
DO/M16 78 65.0 + 13.2
CEO/M 16 115 >240.0
DO/mCC-CM 58 190.0 = 10.8
DO/M16 67 255+ 29

Either mouse cumulus-enclosed oocytes(CEQO) or cumulus-free oocytes(DO) were
cultured in M16 or mouse cumulus cell conditioned medium(mCC-CM) for
17-18 hr. After culture, only mature oocytes with a polar body were collected
and exposed to 1% chymotrypsin. Resistance, defined as time(min) required for
half of oocytes to degenerate during enzyme treament, was expressed as
mean(tso)* SEM. Data were obtained by pooling the results of 3 replicates.
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Fig 1.

Fig. 2.

Fig. 3.

Fig. 4.

Figure Legends

Microphotograph of mouse oocytes before(a) and during(b) chymotrypsin
treatment. An arrowhead indicates zona pellucida undergoing dissolution
due to the  enzyme treatment and arrows indicate degeneraed oocytes during

enzyme treament. Scale bar = 70y m.

Chymotrypsin resistance of mouse oocytes after maturation in human
granulosa cell-conditioned medium(hGC-CM). Fig. 2b is summaion of Fig.
2a. Data were obtained by pooling the results of 5 replicates. An asterisk
denotes a significant difference(*, P< 0.001) from the control group(M 16)
by t-tedt.

Chymotrypsin resistance of mouse oocytes after maturation in vero cell
conditioned medium(VC-CM). Data were obtained by pooling the results
of 2 replicates. An asterisk denote a significant difference(*, P< 0.001)
from the control group(M 16) by t-test.

Chymotrypsin resistance of mouse oocytes after maturation in human

amniotic cell-conditioned medium(hAC-CM). Data were obtained by pooling

the results of 4 replicates.
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