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Effect of Gonadotropin on Ca** Uptake in Follicle-Enclosed Mouse Oocytes
Cultured in Vitro

In-Ha Bae and Shinhae Kang

Department of Biology, College of Natural Sciences, Sungshin Women's Universily, Seoul, Korea

= Abstract =

The present study was undertaken to clarify the role of calcium ion as a factor for the matura-
tion of follicle-enclosed mouse oocytes.

Follicles were isolated with two sharp needles under a stereomicroscope from mouse(ICR) ovaries
which were treated PMSG 51U 45 hours previously. Isclated follicles were cultured for 14-16 hours
in an organ culture system at 37°C, 5% CO; in air and in a 100% humidified incubator by treat-
ment of hCG, EDTA and *Ca*". Culture medium was Modified Hank’s Balanced Salt Sol.(MHBS)
and addition of hCG(human chorionic gonadotropin) was made into two doses level 0.41U and
0.81U from the stock sol. and also ¥*Ca™* was treated in the culture medium. To explain the role of
calcium, calcium chelating agent EDTA was treated to the culture of the mouse follicle-enclosed
oocytes.

Two observations were made in the present study ;nucleus phase and *Ca*" uptake into the oocyte.

HCG induced oocyte maturation in the follicle about two folds as much as the control group,
whereas there is no difference in oocyte maturation between 0.41U and 0.81U of hCG. Optimum
level of hCG seems to be 0.4 IU/ml in the mouse follicle culture.

HCG stimulated ®Ca*" uptake into the oocyte of the follicles by two folds. ®*Ca®" uptake in the
control group is about 2.5 folds in comparison of the EDTA (1.71mM) treated group. However, cal-
cium uptake in the EDTA treated groups tends to increase depending on the decrease of EDTA
concentration.

These observations suggest that firstly, hCG stimulates maturation of the oocyte of the follicle,
secondly, Ca*" influx is induced by hCG and thirdly, Ca™* influx by the treatment of EDTA de-
creases as a dosage~dependent process.

This Ca** uptake may take place by the changes of permeability which was induced by hCG
treatment. That is, Ca** influx may trigger the resumption of cocyte maturation. It is further ne-

cessary In the future study how this Ca*” uptake is induced by hCG and increases permeability of
the follicle and oocyte.
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e Wate SAAFRY AlgsE
7 7] (prophase) % £A}7] (diplotene stage)
of HEolx Authrl AbE7|o] & HHg Al 7]
preovulatory gonadotropin surgeol] <] sj
B.do] A 7l (resumption of meiosis) Hol #A|27F
+894 Z7](metaphase T, MI)7tA g &
th o] MI‘gejolA] wigts]o] 45 &
Qv AHZE He Aot 2dd XHEE
Wl @A o] & (preovulatory follicle) ol 4 Y4

AR AT
2 X9l luteinizing hormone(LH) 9] surge7}
oub7] o] dx2EH Eestod in vitrool A
wj k3 2Pk ¢l A <= (spontaneous matura-
tion)o] Ydojr} MI A 7}o] =3k} (Pincus &
Enzmann, 1935;Edwards, 1962). =3t Z & &
WA2RE LH surgeZt dojiuir] Ao §8 4]
71 Graafian folliclesS in vitrool 4] 8] %3} in
vivoo} upziAlR of Tldabe) A& o
H Az lom o7l LH & human cho-
rionic gonadotropin(hCG)& H7ishd, o T
Wate] Algo] dojubA Fd(Baker & Neal,
1972). 22)2 hCG: 7] @) <kA] LHS} follicle
stimulating hormone(FSH) A & w4 o] 4] pro-
gesterone?] A2FE ZF7}A1 7] tH(Neal
1975).

A 7t Aol A = progesteroneo] &R
OF7I A1 7] olu] b 22 Ca* uptaker}
oyt AUl Cat " st St n el A
¢t} (Kostellow & Morrill, 1980; Wasserman et
al., 1980).
dA g sA] Catro] @ HTE A S

A3 o2 Bae(1981)7} A d=}e)

W5 vk Ak F vl FAd e Catt

351 Ca*"-deficient mediumoll 4] F=+
Aol Ay dojyA &S dUT, 12 o) F
o] Paleos2} Powers(1985)7} A FH Ao A=
Ca™fo] wifddle HA4H3) 24092 U3
gom ojm AFANA HxF 0.5mMe Ca't
o] Qs De Felici®) Siracusa(1982)=
BIsteivh. 2dd Baed(1985)0] 83l wlof
o5t HAGAE AHY AeRg € e
FE 0.08mMe] Ca**¥ w7 Hosddn 3
At E in vivool A= BFH o AS duti
(Germinal Vesicle Breakdown, GVBD)7} <o}
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g o 4 Catte Fx7F F71EE Batta
9} Knudseno] 1980 o] 813l ul 9l
99 Azt vigol WAAHHHAE WA
2ol Catt uptaker} =718 Aoz AZ4H
th. 28y o8 d Al vidlg A= 3l
=4 Tsafriri¢} Bar-Ami(1978)& 3o =}
— 4B wkAd# Cat'-deficient medium
o]t} ethylenediaminetetraacetic acid (EDTA,
1mM) & ethyleneglycol -bis - (§—aminoethyl
ether)N, N'-tetraacetic acid(EGTA, 1mM) &
A 5ol = 724 A 7l (meiosis resumption)
7} =@t sty vh g external Mgt Ca
“+o] AAHT bovines] kA — 8 A o4
pepdAAEagl Ao dolud FeE B
23 o % glth(Leibfried & First, 1979). &
EGTAX el 2 Ca't" & chelatingA] 7|™ A X F7]
7} BolrtR @AY A EAA Y AETAE FEF
& PR Yol FHEH T UrH(Knightbridge
& Ralph, 1981).
gy AF7A Faxl dop e o
E2REH dAs EYdF Ad Hsadd
(spontaneous maturation)o] dojd w ¢l Cat*
uptakeo] ™3 FF)R 1, EF o]¥ Ca*t e
HoAdw EH3 A Autd Az Eeld
th. & LH surged g ste] A4
2] Ca** ¢ influxE 7o) B A
Holre A28 £ EEE AHYst
, A g o
* uptake®] =7}
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He Zth 51U9 Pregnant Mare's Serum
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23 (Wild, MBA, Swiss) st H7 9
47t2e HiEg ol&sty 3470 E Ly
At

Zy 2Zto 2 rE o E7F A%z A (perifolli-
cular connective tissue) < A As1 A4 1mm
viele} ojxgte BAZx C‘%
TES dA= Hslele= C‘%EO]E’i =R
oA ALAAG. Az dXEL sy
Ao B AT A F ool of &8
gAe] damyE of 8-1079 HXE
ow, A utajd o FTEHA o 30% 9 I
Ztol Qa5 AUd. g Aol 25-307) ¢
AZE I H T

RE Ao 2&d 7R FA L Hank's
Balanced Salt Solution(HBSS)& 7} @3l wj <k
ol (Bae & Channing, 1985)& ol g£3iom, 1
Z248L Bed Brh

NaCl(126.17mM), KCI{(5.37mM), MgSQ, - 7TH,0
(0.81mM), Na,HPO,-12H,0(0.34mM), KH,PO,
(0.44mM), Phenol red(10mg/1), Penicillin(1001U
/ml), Streptomycin(50xg/ml) 8-
2 FHigFa, g8
sk ok

CaCl;-2H,0 (1.71mM),
Na-Pyruvate(0.33mM), Glucose(5.56mM)E %
z+Zt stock solutiono 2 TrEolE il Algal o
™, 0.3% Bovine serum albumin(BSA ;Fraction
V, Sigma Chemical Co., St. Louis, US.A)E #
A AxyedygF pHHEE dAE79
3 10.0mMe] N-2-hydroxyethylpiperazine-N’-
2’ -ethanesulphonic acid(HEPES:Sigma Chemi-
cal Co., St. Louis, US.A)E 0.2N¢o NaOH=z=
g pH 7302 AA k& Hrlshy
He pH 7.20-7.30, 280m0Osm(Bae & Fo

1980) 2 A AZIF wiekv|o] A 1A)7F

4

salt solution ¢.
ek ol Al

Na-lactate (2.5mM),

-}, wh ok

equilibrium$& Al % th

2@l g 2" hCG stock solutione phos-
phate buffer salt solutionel] o 201U/mloj
g4 392 ethylenediaminetetraacetic acid
(EDTA ;Sigma Chemical Co., St. Louis, U.S.A.)
= 171mMe 52 g AS5HH

B Ado] /\}%6} of T ufj okl o A‘ﬂg_ o}

ogstazt 18 1o Lehd s
culture dish (35 x 10mm, Costar)d])
Imle] 7] Bkl g 23 of 7]of 25mm Milli-
pore membrane(pore size 0.45m ; Millipore Co.)
o} flo) A 7H7ﬂ«\ AR2E &
HEQ "E]— Culture dish@ o] oA ANAHAE =
ka1 Abolo] 3-4mle FHTE

T & ’T‘(}i cul-
ture dishuj o] wjokollof AbA7} 2 ZARAZE

- '01:1”2

& 5

st th = AlAFHAI A Al petri dishE
Fob Aol Wl F systemo] |A WFE + U

&

sheioh
=7t %A
}. 23

o

olg Al ste] 37C, 5% CO,, 100%
= wjekrlol A 14-16A17F wR ok
Ao ALEE ZE Ve e
A A on agde o dduic
stock solumongil“%ﬂ AR FES oW ALEF
A o] Millipore membrane @ 2 o} 3}, &3} o}
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Hl kol imle] 0.41U¢ 0.8IU¢ hCGE Z4
je)sted 14-16417F wikslg ok Wl UgF o

Mg woplel G/ YARE R H
] mouth-controlled-micropipette & A}-8 &}of
wabE F4adeh 859 Wz slide glass
el He & uA el (ethyl
aleohol 3:acetic acid 1)oll A FFEAH T TH A
% (0.1% acetoorcein®-f © 2 M3te] Ak}

Wt

e os
i

4

11 cover glassE

#1]7 (Olympus, Japan) 0.2 AL #F69
. A2 germinal vesicle(GV), diakinesis

25mm Millipore filterpaper

Follicle

Watch glass

Petri dish

Fig. 1. Follicle culture system.
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(Diak), metaphase 1 (M 1), anaphase I-telo-
phase I (A 1-T 1), metaphase 1 (M 1), de-
generation{Deg), other5 0.2 E%3}¢ith

4. “Ca*" counting(EDTAX{2|0f| 2/&t Ca'™
influxo] & &k)

Zy Ao %Cat (specific activity ; 10-

40mCi/mg calcium, Amersham, US.A.)-& 0.95
pg/mlo] S[A Hrlsle]l FAel o] 14-164)
FogEkdnh. AEFol] uwkeba] hCG(O.8IU/

ml) et @A EDTA% 2z} 1.71mM, 0.855mM,
0.428mM, 0.214mM-& Agstg on, EDTAE
17.1mM%F % 2] stock solution & 2 FE] 3] & g}
A}J‘lé‘}@ o hCGA g 2 Ca™™ uptakeE B H¥
¥ 2)ol A= EDTAE XgjstA ¢gton Catt
uptakeo] i3t EDTA2] &< 2 A(E 3)9
Ak rxd¥a EDTAE A3t
W okAl 7l o £8 plain mediume] &4 o %
§ Hme UAE 8563 H48 e 339
o] 4dx kﬂ’-‘i?ﬁj 3. scintillation counting vialel]
&7 5ml¢] scintillation cocktail(2, 5-dipheny-
loxazole, PPO;1, 4-bis 2-(5-phenoxazolyl) -ben-
zene, POPOP;toluene & 157} sonicator
(Fisher, sonic dismembrator Model 300)Z 50
strokeo| /] # &3 A7 thA] 10mle] cocktail
2 #7138t scintillation counter® WAl 2
%S F43sith Blank®

2

=

uptake® calcium$]

A A washing mediumol) A 548 #etglc)
Counting-2- 584 43 wEagom og9

FHor dojxl cpmA| 2 HH,
cpm of experimental group-

cpm/oocyte = cpm of blank group

Number of oocytes

Fig. 2. GV(Germinal Vesicle) stage oocyte
of the follicles cultured for 14-16hr in vitro.
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& AAEe o] gtem Ca™ uptaked At
9l %& Hiwado

5. BEHIXZ|

ey 2879 A4 o4& student’s
t-testZ o] &t FAH s

P= | o

1. O E LY A} (follicle-enclosed  oocyte)Oi]
[y3t hCGe| &

358 G AgdEd g NEeRE

I) 3 (germinal vesicle)d] 24 T ¢

(nucleclus) 2] A=A H.
I) #%3=A}(spindle fiber) 3 A o] H 5.

I) GMA ¢} < (chromosome arrangement)

A .

V) A 134 (first polar body) 9] A %S =%
Abstel pxe] B B el HH FFet
A

P Z2Fe ok 16% 7} 328 3 (Germinal Ve-
sicle Breakdown, GVBD)E < o# 3, A< 84
%7t GVAIZle]l =i J?ioﬂ hCG =

oF 34-41% AR =7} GVAZidl &%
60% 7} GVBDE «o#th & 041U
e 27z Diak(13.96%), MI(25.27%),
M (30.20%) o] ztzt westgdar 081U ¥
& Diak(8.23%), M1 (27.03%), AT1-T1I(3.70
%Yy, MT(36.22%), Deg(4.90%)2 ¥ && 1}
ghuteh ey 04IUxE S 081U M

R

93 o

AR FAREEA KA Aol E 2o
% v/;: BI\)\}\

Fig. 3. In vitro matured follicular oocyte(Me-
taphase 1), (PB)-Polar Body, (C)~-Chromo-
some. X 400.



Hzze A9 GV waE 19 2
L’]'E}‘LHMJ—y hCG A 2 i ol] 4] Mﬂ*l A =

2. G4 LY LR (follicle-enclosed oocyte) Ol A
hCGZ} “Ca** uptakedf O|X|= A&

14-16 417 wj oobn] 7] AZANA YA EES
HAs AAAZ Fo 55E AR uptake
9 calciume) ¥& &8 (FE 2).

) 273 hCGH 279 counting level & ¥ 31
s, xFe AS 01230131, hccﬂ%a]
T+ 77 0.2186, 0.2269_i el gz ed
oF 2= A FodA et d(p<0.05).

a8y hCG 041U & &3 0.81UA 2 A
= £E9 dose§ oF 2ul 2 Z=7}A1 7 o) coun-
ting leveloﬂ o] 3t zFolzb 9l H(p>0.05).

3. O ZL} X} (follicle-enclosed oocyte)Off A
EDTA7} “Ca** uptakeol| 0|X|= A8t

HCG (0.81U/ml) ¢ %7 EDTA (1.71mM,
0.855mM, 0.428mM, 0.214mM) 7} A gd i
oA 14-16A1F W FAR A EelA) 3 d
wWate] 79 calcium uptake & R SITH(HE 3).

HCGE =0 2 2 d&E 79 counting level

L 03898 71 we& & JERNUT B
EDTAX el ol e EDTARR7L Wolad4s
counting valueZ} Z713ts AL nodFEd
2b7b 0.157(1.71mM), 0.189(0.855mM), 0.318
{(0.214mM)S o). §-H EDTA 1.71mMA &+
oA 3 4E dAe A REE HaHA
W ouAAERD AEHE YERSITE o] EDTAA
2] o) Al & activated oocyte, o & Eo] 2-cell,
dcellse) 2aMEI i =gtk oS ac
tivated oocytes countingA] A @] A # v}

o FH

EHFFAM ARG W sl dA7

Table 2. “*Ca™* uptake in follicle - enclosed
mouse oocytes cultured for 14-16 hours In
vitro

Experimental No. of cpm/oocyte
groups oocytes  (Mean+S.E.)

Control 116 0.123+0.050
hCG 1 (041U/mb) 138 0.216 £ 0.053**
hCG 1 (0.81U/mb) 128 0.226 £0.097**

**:Significantly different from control value,
p<0.05.

Table 1. Effect of human chorionic gonadotropin(hCG) on maturation in follicle -enclosed mouse

oocytes cultured for 14-16 hours

Experimental groups

Nuclear phase

Control hCG 1 (0.41U/ml) hCG 1 (0.81U/ml)
- 150 91 81*
(83.85+10.14) (41.37 +12.13)%* (33.69+ 8.27)%*
. 1 12 16
Diak ( 820+ 4.74) (13.96 + 4.06) ( 823+ 3.57)
I 5 57 59
(5594 1.28) (26.27+11.15)** (27.034 9.20)%*
) 0 ] 2
AI-TI ( ) ) ( 370+ 0.09)
. 4 61 79
( 475+ 0.72) (30.20+ 9.91)%* (36.22 £ 11.66)**
2 1 3
Deg ( ) ) ( 490+ 0.29)
4 1 1
Other (13.35+ 3.95) ) ( )
Total 176 224 241
Replicates 8 11 11

* :No. of oocytes

Number in parenthesis is percentage of cocytes.
** Mean £ S.E., p<0.05.



Table 3. Effect of EDTA concentration on **Ca** uptake in follicle-enclosed mouse oocytes cultured

for 14-16 hous in vitro

Experimental groups

No. of oocytes

cpm/oocyte (Mean+S.E.)

hCG(0.81U/ml)
hCG+EDTA(1.71mM)
hCG+EDTA (0.855mM)
hCG+EDTA (0.428mM)
hCG+EDTA (0.214mM)

68
58
65
56
61

0.389 +0.060
0.157 +0.092**
0.189+0.105**
0.272+0.023
0.318+0.020

**Significantly different from control value, p<0.05.

Az A Aed Hofd & FAAZ dol o]
ol Z g sHelr| A B2 ATt gL
L2 S R P ST A )| vl & o} Z (preovulatory
follicle)ol /| &2 H& ¥ YFAZ in vitro sys-
temol| A w3l A ¢l Al<:(spontaneous
maturation) o] YojvtA] =t (Edwards, 1962;
Bae & Cho, 1982). wt#A o Z i t=H(follicle-
enclosed oocyte) & WAL w= EAr|o 1

2 &2 9o gonadotroping A& 3HA
ol oIate] zFdsol dojyA ¢

= (Edwards, 1962).

ool ¥elel W WAL AT vl opoio)
A o FE A9 LH, hCGe Heglelx LA
%ol ol o] ol| Ao oja) A
g e Be AEsh slolgn.
Eldgd s AN AN
3 (cumulus cell) &} Wz} A}o]e] gap
junctiong E3 JAW R cAMPolZ o2 W
Aol cAMPS RS2l R ANE e
3= 3 2<lo)letar FAske] gk o (Dekel &
Beers, 1978;Dekel et al.,, 1981 ;Schultz et al.,
1983;Bornslaeger et al., 1986), YA & o1 =2
FH EIAZ o o]8)F cumulus cellF 9]
couplingo] 7]ojd WA E cAMPE o] F o]
AA el WA AFH A%4THol dojvn

A Bt ojel= b E Al E Mooret Hes
lop(1981), Crosby et al.,(1985), Racowsky
(1985) 5 & dAdsE<E AMA cAMPEE2

Fas dojuA Fow datel WA ZA}o)
©] couplinge A HA kvt 48ttt
3t 3 Powers ¢} Paleos(1982), Bae ¢} Chan-
ning(1985) 5 A4 A & & (viability) ¥ ¥ho}
Yt WA 574 o calciumo] o] B4 L
&t 1, De Felici®t Siracusa(1982) & Catt
~free mediumol A A F 2] 3] A}(necrosis)
7} ot Ca'*-deficient mediumoll 4l o

Ql o 71 L.

d denuded oocytes® degenerationd Yo L
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w3l

o},

WA £ = gap junctiono] vt Ca't*-channel -
3 dAURE Ca*r g FFsh A dege
nerationd olF:E= LS 1 Y& o=
2 5™ (Bae & Channing, 1985), WA £7}
gonadotropin action®] primary targeto] @} 7
3 (Meinecke & Meinecke-Tillman, 1979) %%
o =] gt

WA Zol = hCG receptor®] ZAE ZF9 &
3 ¢9)oJ(Channing et al., 1981) hCG-receptor
complex= WA E9-Ae] phospholipase Ce2]
B34S S%35lo] cytoplasmic Ca*tE 7S Lo
A PN E—dAEF A 9] gap junctiong
8l xpo) Ca™ ol £ doju} Ay s
44 doF= Aol oldyl FAHECLH X Bae
9} Channing(1985)% YA & 53 Ca™t 9

L o

o]

olAE FA3dl: Utk & hCGHIYZR AXLE
M3 9l & theca layer?] permeability S F7}A]

71o2x o ZUYZ hCG influx@ o] veldo
24 follicular fluid) & hCGolg Ao 44t
;. In vivooll A& outer theca layerol A 2]
capillary vesselo| A 28] o E Wzl HEHAF
doju} o] LAY 9] gonadotroping] H&F
Aol wrsle AT ¥mEd. og oJxd
Jol hCGE cumulus cell((GFTFAE) ZAH9
gonadotropin receptor®} Z § 3} (Channing et
al., 1981; Amsterdam et al., 1979) cumulus cell
9] plasma membrane”} phospholipase CE& &4}
3l A1 A InsPs(inositol 1, 4, 5-triphosphate)
DAG (diacylglycerol) & A A A g o 2 A cumu-
lus celll) 9] intracellular calcium reservoirdi] A

ol

=1
=

Ca*" release® $ %3} cytoplasmic Ca**o] Z
718 A o] doldrh(Berridge & Irvine, 1989).
A2 cumulus cell¥} WA 2Fe] gap junctiong-
Zol gtz Ca'tef ol @il dojut F
SHoz WA Cattel F7b) fERE o
g WA EA freeCa't 9} F7H7L WA



BEE fFEdh Z Gy Cattol Wxiel A
SEEE FEdde =92 Bornslaeger et al.

(1984)°} calmodulin inhibitor W73 WI3Z <
o] st zte] AMutRIZ ojAsiPon] =
gt EDTA#7}E calmodulin modulated PDE
activity & 50% ZAaAF o2 dAUEiE o
A FAG T calmodulin ¥ ohEFel Catt e
FUAToRA dxel dvRig g doz
F UYtheE dAFd s ZWE vk Muallem et
al.(1989) 8} Tsien & Tsien(1990)9] ==
InsP;% gap junctiong E3}84= glo] G4
3Z o) A hCG-receptor complexd] ¢} 3t phospho-
lipase Co] &3tz =714 InsPsyE GARE o]
F(FADN = oA hormone receptord] =
A7t DA da Ag)stm g dANER
W InsPso} Z71Z WAt calcium reservoir 2
FE] caleium$ releasesto] W AUl A% A Catt

o) F7FEge) Firsol dale) ASEAS A
Mgrke 45 3 5 AATh Gt A4

B doltH(Bae & Channing, 1985) olg} 28
o AAZAME rRA7FAR A E AU
o] S7g o] WrE A FAIEDe
ARG ez dolgte AL
Q1 A& ol th(Tombes & Borisy, 1989;Ratan et
al., 1988). o] o} ol & Sasaki¢} Hidaka(1982)

= Ca™" receptor?]l calmodulin®] antagonistZ
A&l g o 2 celll cycleo] 22 9 (chinese ham-

ster ovary)d g ol A % calciumo] DNAEA =2
FALE G A o A] S phased] A M phase&. o] o]
Aol 4 BriES gaglol HER ¢
£ Aol hCGAHH R Q3 dad s 5
HAE o9 theca layerd| M BE E3r =
7hell olsle] @& 9o Catto] o T F influx
He oA o g G I Al E7HY] coup
linge 2 9lg] JAE Ca't influxy} doju}
Ao2 shAEd. o2l e hCGE HsiA
B tERTolMel “Ca™ uptakeZt 28 o
ula] Wt o] sl ko] A s “Catt
uptake

olgl HwaA~AH
Aol e
ol AAEE Aorg A0
©. microtubule®] Aol A5t 9

T

r

L

2,
<
@]
)

i

I

influx”} microtubule assemblye}] HE & 7=
o2 microtubule@ A S ZRAA I oA

HrEa

E HFEE AN & acdodtn Azt
(Welsch et al., 1979;Marcum et al., 1978;Dyer
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& Benjamins, 1990).

a8 dbeAMPU IBMXol olst A&oiA g
A A AATEEY 98 Hh(Dekel &

Beers, 1978)= 0] 249 Wil WGFA L ALo
ol 419) uncoupling® oIt whRbAd % A A of
o3 FrHe WA A ELY #HEL A
S HE AN Ug AR B X olsz
AP ERE GRS BEEY R
sto] o] Watetm AE Ax FAL 5
7} sl )

W v g ol gonadotroping Hristel wj
%3 meiosis resumption®] off W3 — G ARG
A (cumulus-oocyte complex)A}o]¢] couplingo]
7401 2 uncoupling® A ¢+ Wxjete] Wil A
ouA ¢e Aog FAHHEMW E in vitro sys-
temol]| 4] isolated follicle®] 7 %% cumulus-
oocyte communication-& W &of] kA termina-
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