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Ultrastructural Changes of the Oocyte-Cumulus Complex before and after Ovulation in Mouse
Moon Kyoo Kim, Jong Heup Kim, and Hyuk Bang Kwon* (Department of Biology, Hanyang
University, Seoul 133-791; *Department of Biology, chonnam National
University, Kwangju 500-757, Korea)

The ultrastructural changes of the oocyte-cumulus complexes of mouse after injection of
PMSG and hCG have been investigated in order to elucidate expansion phenomenon of the
cumulus cells.

The oocytes until 48 hours after PMSG injection showed no change except a tendency of
decrease in numbers of microvilli and the coated pits on surface membrane. However, surface
membrane of the ovulated oocytes 12 hours after PMSG-hCG injection changed to be smooth
due to disapperance of microvilli and coated pits. Corona radiata cells tightly attaching to zona
pellucida 48 hours after PMSG injection began to be detached and their cytoplasmic processes
connected by desmosome to oocyte surface membrane showed a degeneration symptom.
Thereafter the detachment and degeneration were accelerated by hCG injection and followed by
disappearence of desmosome.

The cumulus cells in control group were compacted and connected by almost gap junction
each another. The cumulus cells 24 hours after PMSG injection were changed to be round form
and more tightly compacted. However, the cumulus cells 48 hours after PMSG injection were
connected by almost loose junction and showed the beginning of expansion. Eventually, the
cumulus cells 12 hours after PMSG-hCG injection were completely expanded, and became
pvknotic and necrotic in most.

It is clear that the expansion of oocyte-cumulus complex were initiated by PMSG, then
accelerated and completed by hCG before ovulation.
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EXPLANATION OF PLATES

Abbreviation

CG: cortical granule MB : microbody

CP: coated pit MV : microvilli

CR: corona radiata N : nucleus

G :Golgi complex PS : perivitelline space

GJ: gap junction RER: rough endoplasmic reticulum
L : lipid droplet SER: smooth endoplasmic reticulum

LJ: loose junction Y : yolk
M : mitochondria ZP : zona pellucida
Scale bars = 1 4m

Plate 1. The Oocyte-Cumulus Complex

1. Microphotograph of control group showing the compaction of polymorphous cumulus cells, with relatively
constant intercellular spaces. (X 500)

2. Microphotograph of P-24 group. Note that the cumulus cells became round form and compacted more tightly. (X
500)

3. Microphotograph of P-48 group. Note the initiation of cumulus expansion and the partial pyknotic or degenera-
tion. (X 500)

4. Microphotograph of PH-12 group showing the complete expansion and the degeneration. Note darkly stained
oocyte. (X 500).

Plate 1. The Cortical Portion of Qocyte

. Electron microphotograph of control group, showing weli-developed microvilliMV) and coated pit(CP).

. Electron microphotograph of P-24 group, showing little changes as compared with control group.

. Electron microphotograph of P-48 group. Note somewhat shortened and decreased number of microvilli.

. Electron microphotograph of PH-12 group. Note the smooth surface membrane and abundant microbodies(MB)

BW N e

in ooplasm.
Plate ill. The Cumulus Cell

1. Electron microphotograph of control group. Note the connection by gap junction(GJ).

2. Electron microphotograph of P-24 group. Note the round forms of cells and their nuclei, and tight compaction as
compared with other groups.

3. Electron microphotograph of P-48 group. Note elongated mitochondria(M), well-developed Golgi complexes(G),
and vesicular and laminar SER.

4. Electron microphotograph of PH-12 group. Note the wrinkled cell shape and disruption point(arrow head) of

surface membrane.
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Plate Il
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Plate Il




