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Studies on Timing of the Oocyte Maturation Progression in Maturation
of the Mouse Oocyte in Vitro

Han Ki Yu
Department of Obstetrics and Gynecology, College of Medicine, Ewha Womans University

For the aim of clarifying oocyte maturation process in mammalian oocyte, we have studied the
patterns of the germinal vesicles breakdown according to the stage of nuclear changes after various

periods of culture,

As the culture time was prolonged, the germinal vesicles breakdown were significantly increased
and after nine hours of culture, 14% of the oocytes were in metaphase II. After 12 and 16 hours
of culture, the germinal vesicles break down occurred 35% and 54% respectively.

The oocytes of metaphase Il were significantly accumulated after 9 hours of culture.

Each steps of the meiotic division appeared to be asynchrony in maturation of oocytes in vitro.

We have found that in vitro mouse oocyte can be occurred spontaneous maturation without the

gonadotropin stimulation.
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A4 M5 2 E(gonadotrophin) & FH54 FZo <3
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o] 2% & 8 Z germinal vesicle(GV) & Za3lE
W2 oocyre) & E o oH%-7 (germinal  vesicle break-
down, GVBD) & ¥2713 A2 #4249 %7)(mefa-
phase ID7FA] HEF7](cell cycle)7t A HLh.

3 o] Al7]¢] o] & YAk Ao o] Foid 7}
FETRA] A H o ‘”71]5“;} oJAE A29 AR/
FEI Ak A B5A GVE Ze WAy} dei
g goA 3¢ o]F0ld & & metaphase 1I
72 AAHe 499 HAE ArRG Ui
(meiotic maturation) ®|2t1 B2t}
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Ao A& 4A AFdAE 219AdH 9
oA gA Aed GRAE} dAdeS A
g AANA geEdo] dojun Ag-Ed 453
A dupiy dad & A15AY B2, A7
FEY Z7)0 A AFEdo] gFod grtA] dojdt
12

2 AHME old dd9 FAHL #ZYS
HjSEA 7HS Thakal A Fof AZhd 3l G E WA S
59 BAE golRIA &

AR Y Y

1L AFHY 4

B Ao e o|Fort i AP FEASA
ALE AT 3~4F9 ICR Strain® A F1007H]7}
AL, o] AFFES AYLErt 19~22°C7F
A 081 00~20 : 007+A] ZHol 7 AE AL
Z70] oA

A%Z BgP e o &8 4AAAE sy
dAE wo] MHBS/F B3 g EAle) w1 HFd
o] 7 (wild M5A, swiss) 8t A 2424 4 & 4
SRS AAT F wjgdd &7 AHEGH

o) A3 ele 2 GX(follicle) & BEH YAE W&
A1713- mouth-controlled micropipettes ©]-43t G.V.
(germinal vesicle) 7} &4 wzhE £33
Wi AAA BEH in vitro cultured] YAE o] &8
A oF 30%0] ASHUT 7 Aol 8~1071E] 9

HA7E A& H T

2. A Al ok

F3E YA culture dish(35X10mm, costar)ol
light paraffin oil(sigma) £ ©¢] microdropS W&
37°C, 5%CO,, 95%air, 100% FE7t FA = w47
oA 1A ZEl R} HYE AN F WA FHT 4
o] A kL& modified Hank's Balanced Salt
Solution(MHBS) & ©o]83om 1 24& Table 1%
Figes

AL RAF WjgFde] PHYSE HA 719
100mM$] N-2-hydroxyethyl piperazine-N'-2-ethane-
sulphonic acid(HEPES, Sigma)& A1 w2
pH7.2-7.3, 280mOsm% F3 3 AM&3t4th g
A2 Ao Millipore membranes®.Z o3, B33
I Age] AHRE EE 7|7 I B 19ETA
At BA W FA] Al b B2 Ths dAe gt

Table 1. Modified Hank’s balanced salt solution(MHBS)

(320 mOsm, but expected mOsm is 280-290)

Components(Mol. wt.) Amounts(g/D) mM mOsm
NaCl(58.45) 8.2262 140.73 28147
KCH(74.55) 04 5.3655 10.731
MgSO, 7H:0 (246.38) 02 0.8118 16235
Na;HPO, 12H,0 (358) 0.12 0.3358 0.6716
KH,PO, (136.09) 0.06 0.4409 0.8818
NaHCO, (84.01) 035 4166 8.332
CaCl; 2H:0 (146.99) 0.2515 1711 5.133
Glucose (180.16) 10 555 555
Na-lactate (112.07) 0.2802° 25 50
Na-pyruvate (110) 0.033 0.3 06
BSA 4.0 '
Phenol Red 0.01
Antibiotics stock solution® 1.0ml

320 mOsm

a:. 04269 ml of 60% syrup

b : 100,000 IU/m! penicillin and 50mg/ml streptomycin. This stock solution is kept frozen in 1-ml lots.
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wEe7] 8 44 3,5, 7,9, 12, 16A7EE WY
sttt

Aol &A AlH}
At Slide glass¥ ol ¥ 3L cover glassE $&

3
< ¥
%A (ethyl alcohol 3 : glacial acetic acid)lA 14]
45

42 phase-contrast microscope(olympus, Japan)
#2393, G.V.(germinal vesicle), Diak(diaki-
nesis), M.L(metaphasel), AI-TI(anaphase I-telo pha-
sel), MII(metaphasell), Deg(degeneration), & 7|
BEoR #7349,

ZtA 718 2 35mm panatonic-X film(kodak) &2 A}
AEYE ANgFR

jaﬂ

t

e

durg-ale] AL A4 dxe S (nuclear
morphology) 7} in vivot} in vitrod]A ThEA] %7
o ot e VEE ol&dt HFE WP

A, A2 (germinal vesicle) £+ ¢(nucleolus) |
&4

E4, G4A F2Hchromosome dispersion) ¥ &%
A8l (condensation).

AlA, ¥AH(spindle fiber) ¥4 #F.

YA, A4 o] €4l (chromosome arrangement).

AR, A 15 (first polar body) 849} 5.

Fig. 1~Fig. 691M= $27F 32F 7 Al7lg ¢
A4S HolFuglth Fig 18 GVAZY dAR
A (nucleus) & 21 Y= A& EF 9om oIS GV,
g1 B2 dle 29 988 U(neucleolus) ]
#& Y A% (nuclear membrane) = £33 Bl

Fig. 2% Fig. 3(B)9} dAdAE d8A7 527
dso] JERAL B4 jlon o Ay dAr B
ATFAME GV staged] W2 EF3th

Fig. 3(A)= diakinesis® @&o}n o] Al7]elE %
AA7F g HEE g EojA glv ddz #EEn
Fig. 3(B)Y) 799+ gd o He #4d HAY=
208 Yehdt},

Fig. 4% metaphase 19 1= dzlo|w g4A7}

Azdo] 2 e Ue A EF AT WA
(spindle fiber) 94| #&€,

Fig. 5% Anaphase I 7 Telophase 1 9] A7]9] 9l=
WAZA ojhe FMAZF WAl o8 dFoz
BT de P & 4 du 2 o ATle
o g Aztolng FEo] 1z fo|stA] gt

Fig. 6= Metaphase I1A]7]9] dA 2 A154 9} 87
Arge Wgde GaA7t FAd #d8n 4 17
FEE 719 v usuE o] A 27+ EE F71471¢]
A= O B Yol A 173FEEE 719 GAA7t
AAde FEED U FE FEE A3 Qe
Ao Yedth 7% polar body’t GVE 272 74
$7F enz AAWEN A4S F7F a7 E

ZH i FA P 2 WA Ul g b
Fig. 7% Table 291 YeSlt 2 Yol o]48
dAE 257 GVAIZ|Y dAZ S5 0B 2 w9k 7h]
047t m ] GVBDE2 0% 2 Yehi T At ah o]
T AEL YETLE FEA.

AEAT AT W GA el % 69% o BAP7E AL
GVEHZE FAHAL 5A7 wlFAo oF 45% 9 ¢
A7t dergag Yoz

W TATAE ¥ 39%9 FAE GVAZIRE U
HA 55% A=t AEHE oA o A7 W}
AME o 62% 9 dAT AgAE Yol Ao
#EEHASL

T35 W 9A A FE metaphase 114719 Pz}
Hlgo] Wik 7AIZHA A vlE] uigiA FUle
Ao 2 YEtI ArEd37] Al719 dapulgol
HlF 9412}, 12A17L, 16412 oA 242t oF 14%, 35%,
54% 9] H]&Z vt

e E3H(Degeneration) & 407 YAEL vl
Azl AAAE 9~16M7] A 10% FEe
A HEZ FAHL Qe AoE yehgt

Fig. 714 WAzt w2}t dukga)go] ofgsA
M3 JEAE F BoFn g,
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t

EFEE A AU A5ABL 4ARH
271 A% FEGAA7 & A1 d A7)
2D AT AET ] ANHEAFE A E
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Fig. 1. Germinal Vesicle(GV). The intact germinal vesicle is characterized by a distinct nuclear envelope,
a nucleolus. and by the chromatin which is stained only afound the nucleolus in the form of
a ring.(X400)

Fig. 2. Germinal Vesicle(GV). In this tage, the nuclear envelope becomes less distinct and the nucleolus
disappears completely. Chromatin continues to condense. (X 400)
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Fig. 3. (A) Diakinesis.
In diakinesis chromatin is undergiong condensation into smaller discrete fragments. (X400)
(B) Same as in Fig. 3.

Fig. 4. Metaphase I.
The bivalent lie midway between the two presumed spindle poles. (X400)
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Fig. 5. Anaphase I ~Telophase I.
Two dense chromatin groups are formed. Two triangular shaped chromosome groups, one will
pass into polar body and the other will remain in the egg. (X400)
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Fig. 6. Metaphase II
The chromosome is not as wide and is less extended toward the poles than MI group. The
polar body cytoplasm and chromatin are usually degenerated, but some orcein positive material
remains. PB-polar body, C-chromosome(X 400)
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Fig. 7. Germinal vesicle breakdown ot mouse oocytes
during culture time.
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AHE717HEE gle 92 H3lEe 349 5
£ 4073 77 33| dF 9 JFE o] FF7](sexual
cycle) o] wel ME &g AYsA Hoh § o
e a7 Z7vsba FY A E(granulosa cells)Hh

B H&9 AXE0] Z7k8H HA ofgd dX9
ar] 9A AAA BF. B2 o7AE dAe &
@A 7o) MEH Uk

9 Aso s} 5y ojfe HarAzeEed 3

A A= % 2 Z(luteinizing hormone) | 93 I A F7}
A A4S dod|A dd e o2 IR 7

FEG Aol g e WEe 4o77 949
AXE WAATLE Fgolth

LHsurgeol &8} A1zAsEde] ¢4d=d & dia-
kinesis—>metaphase I —anaphase—telophase—>meta-
phase 11¢] BAZ o]ojAn| o] A3} A2GEAEY
HEAe B8 Fulo] o AAGE A XL A1FA 7}
FEOJAE Aot of A7lY drE FRAYd &
ABHA = o] ZofA HRE FUw FHo] o]Fof
AL OA 52 go] Fd o] A= ATAE WE
oldoz M miAA Hrk,

A7 27 A5 WA d870e dAEE W
@l dle FEL b dAwke wiEsidh A
gel| A W FAI AFEA GA] A-EY ARE ¢
o7& o] AFEE AMY WEVIFOR AHEEE
o] dutrdd GAH FZ(chromosome condensa-
tion) &4 o ATk, 18] 3 12417 Wi F3HA S dAb
ARG EY]) A7l £28A Hed oA LH
surge’t Aol A ojube Al Zka) of - DA S FA 7t
A= Aoju},

B a4 gojzl A,

=

5 dEFAEo] % 80

Table 2. Germinal vesicle breakdown in mouse oocytes matured in vitro

Culture No. of _ Nuclear Phase
time (hour)  oocytes GV Diak. MI ALTI Ml Deg Other Remarks
3 103 71 2% 1 5
(%) (689) (252 (10 (49)
5 114 52 34 17 11
(%) (456) (298) (149 (9.7
7 95 37 29 18 4 1 6
(%) (389 (305 (1900 (42 (1D (63
9 109 30 14 27 11 15 9 3
(%) (275) (128) (248 (101) (138) (83) @7
12 104 19 10 16 12 36 11
(%) (183) (96). (154) (1150 (346) (106)
16 101 9 5 13 9 54 11
(%) (89) (9 (129 (89 (535 (109

GV . Germinal vesicle Diak : Diakinesis
MI © Metaphase I

MII © Metaphase II Deg. . Degeneration

AI-TI ' Anaphase I -Telophase I
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ZRES AL gAY AFZIPe U] Fig. 2
A7} 54 9el €3 (circular grouping)
e AL WAL B BA Aoy ojHE
FAF B4 colchicine Ao 93 JANZE &
t}.
Table 2914 B® dAA&A o] FA 8 (synchro-
nization) ¥ 0] YoUA Gethe A& & & Atk =9
12~1647 WgFo T G dAH (% 10%)E 3
FE39g doy|x] Rie AL UeT oRe
olelz WAxtA o] ofF gelo i &g Yo
714 %8 ALE AR 94§ EUH dEA%9
Y Ad¥E BE 4 uxY A7t 5 Aoz
AzHE .

olff g A= g V1S Helv] S8 dA
A FEL A7 g EHo| g

19743 Cho® 52 BAA = cAMP7} #efdTha
3401 cAMP] §4 FAHEE 2 dbeAMP(dibutyryt
cAMP), 8-bromo cAMP, 2|3 phosphodiesterase
inhibitor$! theyophyllin, IMB X (isobutylmethylxan-
thine) % adenylate cyclase activator$! forskolin®]
gate] E Afox #AFPA A H4&HHol

GAHE BHE B FYcpo,

ELARE HFoN AZEY Ca FsoE A
2 & A old Catvol #EEYD AN
Aoqga Qo] P2H, AR, 43, AFNA E1
5]2'}\1:}10)“)_

T3 HAMe WFd Carol §iAY A
o] %< walslg S GVBD/l Yojubx @k, A%
Tl Cavol glod HAAe 337 Hafo] do
wyopw e AF ok sdA GVBDZE Cat ol ¢
Z84 gEths BRIk it

o]

3 dEAEE AdE #Aeed 589
GVBD7} Yol H&datel §3F o= 94
dojith® ol d4E dodle 24 A4 7
(maturation promoting factor CMPF)7} A&€
oA 8438 e FA=0 o™ Masui &
(1979)¢ o BugYd.

vt FZole HA, AFGEANA £ H purine
(hypoxanthine) ol 9J3] A&7 R L] FA7L &
Ago] HIFIE e,

—

359 43 A4 100729 GAE o8-8k Modi-
fied Hank’s Balanced Salt Solution( MHBS) Al % ¢]
B A WA e E AR AES 2AMEY
o, AGEAe JPREN S o] &3t dAH A
A HEE 7R sd SEEigr

D B#Adze Ao AHH A3 28 A=
glolz ZAEAEQ S-S e

2) WA Tko] AojF el w2t AugH&o] ujg]
A F7vs ey wWdd 100% 9% GVEo] 1647t
g Ae ¢ 0% FEE FAHL YoAe dats
g deogd.

3) A2ZEE F7)(metaphase 1)A17]9] Yale=
i A Zo] 9AIZE o] s ook fm|glA FFHUT,

4) GA] AL GA 74 BFELY SA} B8
(synchronization) ¥l ¢] dojubAl &tk
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