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= Abstract=

Purpose of the present study was to find the optimal culture conditions for the maturation
and fertilization of immature cocytes by the use human bedy fluids and gonadotropins {Gn) in
the mouse model. Cumulus-enclosed mouse immature cocytes were incubated in the medium
containing various human body fluids with or without Gn in vitro, and examined to confirm
nuclear maturation (NM) and fertilization. Female ICR mice were stimulated with 7.5 IU preg-
nant mares’ serum gonadotropin (PMSG). Cumulus-enclosed immature oocytes were isolated at
48-52 hr post PMSG injection and cultured in TCM 199 supplemented with various concentra-
tions (20, 50, and 70%) of human body fluids such as fetal cord serum (hCS), follicular fluid
(hFF), peritoneal fluid (hPF) and amniotic fluid (hAF) in the presence or absence of 10 IU/ml
PMSG and 10 IU/ml human chorionic gonadotropin (hCG) for 18 hr. Fetal calf serum (FCS)
was used as a control for the supplements. Matured oocytes were fertilized with sperm collected
from the epididymis of male mice. Fertilization was conducted in T6 medium containing 15 mg/
ml bovine serum albumin, and confirmed at 6 hr post-insemination. Evaluation of nucler matu-
ration and fertilization was carried out by rapid staining using fuchin. There was no significant
difference between the effects of human body fluids and FCS supplements on nuclear matura-
tion of cumulus enclosed mouse immature oocytes. When maturation medium was supplemented
with 20% hPF or 20% hAF, fertilization rates were significantly (P<0.01) lower than that of
20% FCS, hCS and hFF groups. However, higher concentrations of body fhuids during IVM
were not more beneficial on fertilizability of oocytes. The addition of Gn significantly increased
the fertilization rates in hPF and hAF groups (hPF without Gn; 51.5%, compared with 85.1%
for addition of Gn, and hAF without Gn; 30.1% compared with 85.8% for addition of Gn) at
20% concentration. These results suggest that human body fluids at 20% concentration and
gonadotropins can be used as supplements for the maturation of mouse immature oocytes in
vitro. When gonadotropins supplemented with the human body fluids in the maturation medium,
fertilizability of mouse immature oocytes was increased in hPF and hAF groups. These results
can be applied to maturation of human immature oocytes iz vitro.
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AAZAA &SI AE AAEEAE 9§ o
F W FRe] FEN, BEd @Y, Lo}
ERF FF dHANA AY4e AEY &
HH oz wFAAN ol &steln e A3t
Zo] Ho] g} (bovine: Leibfried-Rutledge et
al., 1986; Zuelke and Brackett, 1993; human:
Bar-Ami et al., 1993; Gomez et al., 1993;
mouse: Eppig, 1991; Das et al, 1992; pig:
Tsafriri et al, 1975, Funahash and Day,
1993; rabbit Collas et al., 1991; sheep: Sun et
al, 1994). v} Wi H tste A A
TR dek 2 g9} AdolstA Buso 9l
=d, ol YEXdgd e wAd HIgS
nAe gt JEe] §aEHo o] dxs}
A met 9dE 328 5 1 g3y
Aol #HElE+= A} gol(Chari et al., 1983;
Hillensjo et al., 1978; Channing et al., 1982,
1983, Tsafriri, 1988; Das et al., 1992), o &7}
2 Aol Zt7l thE AESL TR U

Eeoladtr & 4 dth(Javed and Wright,
1990; Nagai et al., 1990; Sun et al.,, 1994;
Quero et al, 1994). &, AT A=A}
AqM A& & AE FH WFAAE &Y
37 e vl BT 1) H
T ol B39 AT Hils FHEHojo T
ZoltH(Bar-Ami et al., 1993; Gomez et al,
1993).

wetx, B dFde AF uisdate 4
Zu % Al A thE ¥ (human cord serum; hCS),
% ¥ 94 (human follicular fluid), £ 9 (human
peritoneal fluid; hPF) 1g]i %<4 (human
ammiotic fluid; hAF)¢} 2& QIztA gz A
AAFEEEESE o889 A4 +£3%Y
9 vX= HHY wiIFAAE AFHO=EA,
TFHOE ATYAY FHMIFEAL v
gzt o] AR & Sty

ME L Uy
1. disoie) Fu|

YAte] daojrel 2ELE 2mg/mle] BSA
(Sigma, USA)7} E=3E M2 wsigFA(M2+
BSA, Quinn et al, 1982)& o}l &3¢ o, CO,
w71 o] 41 2] ¥ 9k TCM 199(TCM, GIBCO,

US.A) Mg o] &35tk M2 v g2 uj
Z stock f9Ao8 FH|sldd BSAE FH71g
X 37CE x-S o83yt TCME Zzt
9 AAEL FH/F F 0.2um filter(Millipore,
USA)E 53AA d¢d F CO, viF7Ivd
A 6217t ol HHAIZ F ol &3

2. Mo Fu

AE A (hCS) & Aol AUz BE JF
3 €A, human follicular flud(hFF)& & ¢l
T3 ANE F9 Ye RN AsdAE Z
AYE GEAAN I+ GEY, hPFe 34
719 e #A9 EBEFRCOA FHFE B9,
1] 3 human amniotic fluid(hAF)¥ 941 12
-1632] ALY $AE BE 5 G
=2 ol&3uth 35T AAL I4H4EF
(3500 rpm) & 3083 1087 23 AAE4d
A& g 35T F 56THA BET B
43N A 0.2ume] filter2 of 33} HF3}
TUA -20CoA B35 HEIFTIL ALEA
th % F 2FYe] BHAT AL HPeA
A ¢ 8kl o}

3. dAe M

3-4z28" ICR AAGAFHA 75109
PMSG (Intervert, Holland) & B7ZFAL & 48-
52 Azte] AxaIPes AHAE HAAA
M2 W FQox XS HREJOZE HEH &
AE FFstgoen, ol€A dFd dA F
HFAE XNEDEA FEE dA-GFAE
B Awte Zhzhel wgN)a 3-48 AT
% wj<kol AlgstA )

4. HX}2| o 9F

g &ute] AYgujge TCM #sgde
Az MEdensn, AFAE A87A49 A
AL 20, 50, 2 75%¢9 FEZE st A
o] A}23tgtr 28l YRTEe fetal”
calf serum(FCS, GIBCO, USA)& Atg&3149d.
T3, Al 422 % = E(gonadotropin; Gn, Sigma,
USA)e 2 Z+zt 10 IU/mle) PMSGe; 10 U/
mle] hCGE Frlstg dxe A&se A4
Aujde HAo] 60mm =79 HFHA
(Falcon, USA)9) 5049 sigals 2&3e &
Axsald ¢ d(Sigma, USA)E Ho 5%
CO,, 37°C Wi g7Io) A 18417 FoF A< A%
3t ot
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Fig. 2. Effects of various body fluids at
various concentration on the nuclear matu-
retion of immature cocyles in mouse(mean+
SEM). a:b, b:c(p<0.01), d:e(p<0.05).

FCS, hCS, hFF, hAF 18]31 hPFE z}zt #7}
g TCM sfgAolA] mA&date] AG&S
S 53 &, T6(Quinn et al., 1982) vl ool off A]
Ao e A A3 g A= dgE
ZALEH o}

2) AE 2. AF rAdSIEA] AYAS A
FTEES st ASA dAE AYg+4A
of ol&3te] EFHE ZASEY. F, A4AAF
2P FF¢E HES Hstd, 249 19
WY R F8 % wjgdd 10 [U/mle] PMSG
9} 10 IU/mle] hCGE H7}sle 1 QoA o
4eE $58 F T6 WigddA F=389

W e 2AMEA Y.
5. X3

AerA L dAe Jswg F 150 1U/ml
2] hyaluronidase(Sigma, USA) £9ojr vy
23 pipetting2 2 FTHNEZE AAST FARE
M2 Wi gde]x 35 AAT F A 1547 ¥
g3 Moy, I IAVIZF HAAHN AL B
FAYAIIL Y 20 S Hole MI i
g Mddste] T6 sjdd oz 33 AF s
FAR ) o] &3t Arh
A, L HAAE ICR 2AAFQ0FY
ol E SAAA HAAHv RS 853
BSAE gHg8tA o4& 500ue] T6 ujkdo|
&7 AAAE 15-208 %< CO, w7 ol
A gt ARE BRAIFe™ AR drop
o] e ¢XE BRE AAT F 15mg/
ml9} BSA(Fraction V, Sigma, USA)E =3
3k 500ule] T6 wiYA(T6+BSA)o 2 A
+AEYS] Yol e FEF T A5

MIl/Fluids/With Gn

Rate of oocytes reaching M Ii (%}

‘Izo% {71 s0% L"@_

Fig. 3. Effects of various body fluids at var-
ious concentration and gonadotropins on the
nuclear maturation of mouse immature ococytes
(mean+SEM). a:b{(p<0.05).

o] £3-%9 tH(Lee et al, 1988). A% =
f71% Azle] & 1-2x10%/mlo] &
z3sto 10-15749] I3RS BSA7E HU)
1 50pl9] T6 WA os & thd 2-6A%
% AR A MIFoEN £HE =
ael o

6. LhXte 24

Ju e 2

it

ol sl dgs 8 Agde] dd
AR dHLe FELAUByun et al,
1991)& o83t 18AZF Fof A3 o
(18 1, a-d), 39 A%<

FR-9 Bstet AT H HIFIe FE
28 e A dAL dELE BolAY A
ol F4E AL £HE Aoz dHAAG
(18 1, ef). dF2 %] A {44 %
' X AAEE olgden, EE 2XEL

SEMo. 2 R

Ih]

o}
1. Mool 2§ ¥ ==o| o
Hat

wjokloll Hrlele Alde] AL IR A
A &A S viXe &3E ¥ 29
B

Ao gdo] Hrlste 77l E A Ao
A% viAle 4gS FREE AHERS
o, 50% ] hCS(99%; 94/95)9 75%2] hAF
(91.7%; 132/144)7} FCS(85.6%; 83/97, 82
%, 63/89)¢ B3] H A3 (p<0.05) =2 A
%8S 92 A& A9Ystae FCS(82-87%)
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Fig. 4. Effects of various body fluids added
in maturation medium during in vitro matura-
tion on the fertilizability of matured ococytes in
vitro(mean+SEM). a'b,c,e,g,i; b:d,fh,i; cid,
e:f, gh,i; 11j(p<0.01).

R(783-91.1%)°] Ax&ol mAE
Edole BAHY FAX7 AREA FU%
th w3 AAEE A 2%e "oy, 20%
FEE JIFoZ HYE o dAes0] BA
=) [+3 y:

, S ERe Aeegs 0 3
NABEAN 20%9 TxE FHI AnNAL
ALEE 4 Sthe AL 4t

dge Al 4] g AR A xS
ZEREE FE F ASNY ABE W(aYg
3), WERIFCS) e EAEY A3 @
Rovt AAAZIBES AASA & A
(28 2)8t g4d5g ZUHAI e AFo] 9
Fel=

2. Aol ZRO| GE MY T uxiel
Sy et

njdsde] Aged Hrste 47 o
E Aol A& T AAsAd v A
& 29 49 B9 Fh

ANRg FTHEE Uro] S W, 20% ¥
=& VFEo2Ed W EE FCS(85.6%; 89/
104), hCS(74.3%; 84/113)2} hFF(72.7%; 85
/IR E 75% T %(56.9%; 37/65, 42.6;
23/54, 25.7%; 18/70)o)l N FA go] FA 3
(p<0.01) ZAFA Axrd vy uEx
2 SNEFE £ g0 Ay d =3I,
AAg TR FHRIRE 9@, 20% % 50%
8] Fro e FCS(85.6%, 76.7%)9) v]3hs)
hCS(74.3, 71.8)9} hFF(72.7-73.6%)e] A S
= F£A3Eo] $13g o hPF(51.5, 43.8) 9

i}
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Fig. 5. Effects of various body fluids at var-
ious fluids concentration and gonadotropins on
the fertilizability of matured oocytes in vitro
(mean+SEM). a:bc,d; bic, dib,e(p<0.01),
a:d(p<0.05).

hAF(30.1, 34%)d A& A& A3 (p<
0.01) Zastgdon 75%9 TErxdse 9%
Al Hrlg AA(16.7-42.6%)7F FCS(56.9% )
of st F£AEo] EAHCZ A (p<
0.01) ZAasdoh sl A, AHA4=2E
2g Fred A9 (23 5ee H7eA
R A(1y 4)9 v, A groupd
A FRgo] FEte A& B £ Ud¥eh &
3], AARZsEEe hPFY hAFT oA &
&g F243 F7AA AER2LEFCS)F A9
HFAS AL dE & U9 wWEHA, 45
WFdel Hulste Ade] Fre 20%8 2
AY A olgd, AAAITZEEY AU
vatel $AFEH S Py =Y AHRH R
oj&¥ & dvkm Al dth

n &

AdAE e Az 9 estrus cow serum
(78%), FCS(79%), & ¥4 (bAF, 7%}t &
dEA(bFF, 52%)% H7189E © bFFelA
A s o] B3] A 230 (Quero et al, 1994),
FAGAE FCSe #Hx 2R (pFF)o] Ao}
B odordol Asulde A F Ad5A
& FEsE e u, pFF(33%) 2t FCS(54%)
7l A 4% -§o) &7} Funahash and Day,
1993)std, B HP e Aojzt YU AHE
G N(hFF)o)] 8% growth factore] €]}
ARG W&ol FFHA M Das et al,
1992), L &F B dEx AL Ao A
A sHE HAte]l o AFAe o3 BE
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2 QH(Chari et al., 1983; Hillensjo et al.,
1978). 2, ojdF & olfe FEHo] F
31323 estradiol, progesterone, prolactin,
nonsteroidal cocyte substance, inhibin L2 1L
luteinization stimulator®} & A9 Fek
I Qo] GEI A& o wsEs o
o, o5& A el gl o] && uf v LAt
o] A LA < g o] H3(Channing et al., 1982,
1983; Tsafriri, 1988)5+ ZAo= MzZ+Ht)
HAGAE AE5AE o HXLEF(pAF) ) A
ARFzEe AANA ASEH A4S
79 AY5FHF &L FHANH2L(Nagail et al,
1990), Wkel WAE A5MF NLAE B
FH ALEe dEdLe HulHA APSS
7N Rew o7 LHE HArtste $485
ddgol 7189t (Sunetal, 1994)% ¥1
3o, B A9 Aze fAEE B 5
E A¥dAe Aguddd Hrlste Ade
7 o AJQA S L FEL B3 F
ol 7} vElYA kA gk, hPF(39.3-51.5%) 9}
hAF(16.7-34%) o Al AAZE Yol dAHE &
Aol BAEHGow, T3F o]F EF L WA Y
GY&lAE Bolg Fiol You, B4
& Fo #AH&E A &L gE
g, ole A&uY E¢td dojutes FHdo
A ald Aol o gH(Bavister, 1981; Zhang et al.,
199702 AZdEY. 23y AdAE Fd
A7tete QA Ao date] LASH 27
24 PXe 8A& BAdel st FA
ot glo] o Be A7 F¥=olor & A
o th.

olN

4 £

AF mAsdAe s g dRre o
gl hCS, hFF, hPFe} hAFel 22 QI7hA
Ag ol AY&TH FAHFHA vAE
H3 o WFAAE Fhetd, A dAe] 7%
W FAAE npd ezt o) AR & St

ARAAE Al ddo] A58 S do
@2te] Q& A5l Fo e £3
€2 A¥EYE o Zoh AA, A5
TAE 9FS Qe FF @ A&
Helole 2 Aol7l gidew, JHAAZTs=E
2o AUt sdx FeHAA JEgA 4%
o &4, AJPE F FAH mRe T
FCSo| ®]3led hPFe} hAFo|A 333 (p<o0.

01) 7Z+23ste] hPFe} hAFe] ojd A Eo] A
SulgE Fol Gl F#HTHE AsAIE
g%g g Aog Bold, FrtexI} F71E
FE RE FHNFAA FH & FFI F&
(p<0.01)3td H7/MEZY FEE 20%E &
A sl AgFjor aHAHY Rolw, &Y
o] hPFe} hAFE 718 o AHMAIFTIE
23 &4 Arist mAdE dAE v gE=
2H FAFHol FA(p<0.01) F/HE
2, A7AAEL )& wWFAANA AR
2322 gHH0Z ALY F AT 2
402, A7t AAL vdsdAe A
%ol A& "ol 20% 9 BT AAd A
AR T22L A7se wdS A7)E T4
8ol ¢4 dAE ¥5 ¥ = U
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