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Ultrastructure of Goat Oocytes Cultured
with “ Two-step” Protocol
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Abstract: It is hypothesized that if oocyte can be cultured in vitro under condition that maintains meiotic arrest at the
germinal vesicle (GV) stage, then they may have the opportunity to acquire greater developmental competence. In this
study, goat oocytes were cultured within follicle hemi-sections, which can inhibit GVBD and prolong the duration of GV
stage. The changes of ultrastructure of goat oocyte before and after co-culture with follicle hemi-section and after resump-
tion culture were observed. The purpose is to find out the proofs of further capacitation of oocytes, and to observe the feasi-
bility of two-step protocol for oocytes maturation. Before co-culture with follicle hemi-section: perivitelline space have not
been formed in the oocyte, neither have the microvilli been released from the zona pellucida, the cortical region have a lot
of oraganelles, clusters of cortical granules exit in the cortical region, mitochondrias amass in the cortical region, a num-
ber of vacuoles are presented. After co-culture with follicle hemi-section, the results are as follows: perivitelline space is
obvious, the microvilli have been released from the zona pellucida and pile up in stacks in the perivitelline space, mito-
chondria have begun to migrate toward the center of oocyte inclusters, the bulk of the cortical granules are distributed at
solitary positions along the oolemma in the part, the number of vacuoles increase obviously, part of cortical region lack or-

ganelles. After resumption culture: perivitelline space develops further, the number of mcrovilli stacks have decreased
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and become more erect, mitochondria have distributed evenly in the central oolemma, cortical granules are distributed at

solitary positions along the oolemma, the number of vacuoles decrease obviously, more parts of cortical region are free of

organelles. In contrast to maturation in vitro , inhibition culture by follicle hemi-section contributes more to the formation

of perivitelline space, decrease of number and erection of microvilli and the further formation of organelle-free cortex.
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1—22 “ "
Figs. 1-22 Ultrastructure changes of goat oocytes with' two-step” protocal

1. OhC 24hM Amass of microvilli evacuated from zona and falling on
the surface of oocyte plasmic membrane x 10 000

2. 24h C OhM Microvilli plumbing or falling on the surface of plasmic mem-
brane  x7 000

3. 24 h C 24h M A mass of microvilli plumbing on the surface of
plasmic membrane  x 7 000

4. OhC OhM Microvilli embedding in zona not removing from  x 18 000

5. 24h C OhM Microvilli plumbing or falling on the surface of plasmic mem-
brane  x 12 000

6. 24h C 24h M A mass of microvilli plumbing on the surface of

plasmic membrane  x 15 000
Oh C 24 hM Formation of perivitelline space but not transfixion ~ x 10 000
24 h C 24 h M Perivitelline space further widened  x 10 000
. Oh C OhM No perivitelline space  x 10 000
10. 24h C OhM Pervitelline space having formed but the space is narrow  x 10 000
11. Oh C 24 h M Cortical region containing a lot of oraganelles x 3 600
12. 24 h C 24 h M The mass of cortical region have no oraganelles  x 7 000



213

13.

15.

16.

18.

19.

20.

21.
22.

0OM

2000

cyte  x3 000
x 9 000

x 7 000

x 3 600

x 3 600

24h C 0hM Mitochondria beginning to migrate toward to the center of oocyte in cluster these mitochondria

0Oh C OhM The cortical region having a lot of oraganelles

x 3 000

24 h C 0h M Oraganelles in cortical beginning to migrate toward to the center of o-

0h C 24hM Cortical granules distributed at solitary positions along the oolemma

24 h C 24 h M Cortical granules distributed at solitary positions along the oolemma

Oh C OhM Clusters of cortical granules exit in the cortical region
24h C O0hM Cortical granules distributed at solitary positions along the oolemma

x 9 000
x 12 000

OhC 24hM Mitochondria have distributed evenly in the central oolemma

24 h C 24 h M Mitochondria have distributed evenly in the central oolemma

Oh C OhM Mitochondria amassed in the cortical region

at the center begin to disperse step by step %3 600

3 mm
2mm 1.5~2.5 mm
OhC OM

24 M
24 h 24 h C
24 h
OhC 24 M
Hyttel et al 3.2

x 3 000

which had arrived

1 mm

5 mm

24 h

24hC OM 24hC
OhC 24M

Fleming 1972

20~ 10
h
Kruip 1983
LH
Hyt-
tle 1987 LH 9~
Tan 1988 12 h GVBD

GVBD



214 27

24 h
C OM
24h 24 M
“ K 5 mm MII
24
h 2~3h
Sirand 1996
3.3
Tan 1988
80 ~ 200 pm
3.4
0.5~1.0 mm
1.5~3 mm
Hyttel et al 1986
LH 21~22h
5 mm FSH
5 mm LH 24 h
MII Loos et al 1992
24 h
2 mm
24 h
24 h
24 h
CGs
LH 24 h

Loos et al 1992



215

3.5

ATP

RNA

24 h

Bilodeau S Fortier MA  Sirard MA. 1993. Effect of adenylate cyclase
stimulation on meiotic resumption and cyclic AMP content of zona-free
and cumulus-enclosed bovine oocytes in vitro ] . Reprod Fertil 97

1 5-11.

Cho WK Stern S Biggers JD. 1974. Inhibition effect of dibutyryl cAMP
on mouse oocyte maturation in vitro J . Exp Zool 187 3 383
-386.

Dieleman S] Bevers MM. 1993. Follicullogenesis and oocyte maturation
in superovulated cattle J . Mol Reprod Dev 36 2 271 -273.

Eppig JJ Downs SM. 1984. Chemical signals that regulate mammalian
oocytes maturation J . Biol Reprod 30 1 1-11.

Flemming WN. 1972. Fine structure of the bovine oocytes from the ma-
ture graafian follicles J . Reprod Fertii 29 4 203 -207.
Hyttel P Laurincik ] Rosenkranz CH Rath D Niemann H Ochs RL
Schellander K. 2000. Nucleolar proteins and ultrastructure in preim-
plantation porcine embryos developed in vivo ] . Biol Reprod 63

6 1848 -1856.

Hyttel P. 1987. Bovine cumulus oocyte disconnection in vitro ] . Anat
Embryol 176 1 41 -44.

Hyttel P Xu KP  Smith S Greve T. 1986. Ultrastructure of in vitro

maturation in cattle J . Reprod Fertil 78 2 615-625.

24 h

Kruip TA. 1983. Structureal changes in bovine oocytes during final mat-
uration in vivo J . Gamete Res 8 1 29-36.

Loos F' Maurik P Beneden T  Kruip TA. 1992. Ultrastructural aspects

of bovine oocyte maturation in vitro J . Mol Reprod Dev 31 3
208 - 214.
Shao H Meng HBLG Zhang SL. Bou SRG. 2002." Two-step” Protocol
for oocytes maturation in vitro ] . Acta Sci Nat Univ Nei Mongol
33 5 546-551.
2002." ?
33 5 546-551.

Sirard MA. 1990. Temporary inhibition of meioses resumption in vitro by
adenylate cyclase stimulation in immature bovine oocytes ]
Therigenology 33 3 757 -768.

Sirard MA. 1996. Oocyte maturation and IVF in cattle J . Anim Re-

prod Sci 42 2 417 -426.
Tan JH. 1988. Research for goat oocytes D . Ph. D. thesis Eastnorth
Agriculture University . . 1988.

Xia GL. 1994. Cumulus cell secrete a meiosis-induing substance by stim-
ulation with forskolin and dbcAMP ] . Mol Reprod Dev 39 1
17 -24.



