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Summary

Studies were done to determine the effect of estrous cow serum(ECS)
in a culture medium on the development of pig follicular ovocytes.
Oocytes with various configuration of cumulus cell mass were collected
from ovaries of mature gilts by asperating with syringe equipped with
needles of different gauges. They were cultured in TCM-199 medium
containing ECS or FCS(fetal calf serum) for 30 - 48 hours in a

incubator with air containing 5% COz2 at 38.5C.

Results are summarized as follows:
1. Recovery rates were 55.8, 55.5 and 34.4% when the cumulus-compacted
oocytes were collected with 18-, 21-, 26-gauge needles of syringes,

respectively.

0o

Seventy nine percent of oocytes with compacted cumulus cells were
at GV stage and most of the ococytes with partially denuded and
denuded cumulus cells were at from GVBD to M-I stages .

3. Percentage of mature oocytes among those cultured in the medium
containing ECS (55.7) was higher than that found with the medium
containing FCS (36.5).

But the values found in oocytes with well expaned cumulus cells
were similar in both groups when cultured for 36 hours.

4. Percentage of mature oocytes among those with a follicular diameter



6.

8,

of  1-2mm, 3-6mm or over 6mm was 42.6, 53.2 or 60.8, respectively.

Percentage of mature oocytes among those with compacted, partially
denuded or denuded was 60.5, 46.2 and 35.4, respectively.

Percentage of mature oocytes among those cultured in a group of
7-8,15,21,0r 30 oocytes was 58.7, 54.2, 54.8 and 56.7,respectively.

Percentage of mature ooccytes among those cultured in the medium
containing 10, 15, 20 or  25% ECS was 55.5, 58.0, 54.7 or
66.3,respectively. The value obtained with the medium containing 25%
ECS was significantly higher than the other.

Percentage of mature oocytes among those cultured for 3o, 36, 42 or

48 hours in the medium containing 25% ECS was 24.6, 36.2, 53.8 or

58.3, respectively. The higher value was found with 42-hour incub-

ation than 36 hour.

Percentage of mature oocytes among those co-cultured with monolaye-
rs of cumulus cells was = higher  (57.1) than that found with

oocytes cultured alone (53.4).



I. ¥ &

— o = I B T = T (fenale-nale prenucleus)o] M &
stod SFHIERC] Mol Mftc = M=l FEiEMRCl WE=E o=l KR
flol olu| [F4SNREMRAE- FEkEiel, mE% F-REIEFTHAS RO
2Pk, MRl st A BIBMME S DR (germinal vesicle) &
st €] gonadotropins®] fEfoE FE—REFBEEMTE) ]l =g
of #—Eie] K gl HiEE doch HY RHMSIT = BIER
KERAM HTel TH, 38 ASstiMa KHk FE2Z Tstz S
o HEERIT EHEAAAM B (b sl FEKS A Lot

ol={y MAREMIEL] #TBES MW (in vitro)old ABHC 2 [Fifs)
REAA Effe £EsIT il SRS RETBEH FUc0lM diths] T2
stod ol [RAAORAEMEMTS] MR ERER. M el REToE A GH Y
T olh Teu EEY BRAERNS M BEY M AES M E
AEREo| FAEst: sl ol g BiEsty KR KW Hstod Bt
= A2 WAl Holrh,

olel¥t mEF( B SRMEIRS] M ERRAEE M-S Pincuse} Enzmann(1935)0] &
REIMINS BB, BRI (sinple nedia) oAl HRslol MEolaisl 7t
= MRS #Estod olo) wagMS Homstsict. ¥ HRMMAS SRR
REAHE R IHY FRoE RWel BIFelcdld =T, HARKAIY
SAfESR-& Mtk RREE K72 BEFAIA ZHE(recipients)of BiE
stod FEFE HMAIH 22 AM(Goto 5,1988) olof ci¥F FH.Uol Bl %
ch. oz BAfEBNE o] &sto] EHHIY A MRS (developmental ability) &
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7h FHEE EEY £ it FRRHEe] ol Fof Aok, ERY M=
THIN-e SEEE ] K& UB ¥ WXKME @EE Y 5 sl RETE
By REgieWel Rt R & =gol ¥ Helch, Mo ol2e] (Leib
frieds} First, 1979; Shioya £,1988), ™ <F(Moor2} Trounson,1977), mouse
(Cross,1973), rat(Bar-Amig} Tsafriri,1981) Solld W2 A% BiTE o] A
shzlab MMEHISNS] REI BET B SRRES KRY Rfgoldh

bl SEEell FONSNe] HARBERE BEOE RBFoE —-RMNoE
ol fEMstE MM A FCS) 7 M @Ed-FU(BSA) oAl R4 M (ECS)
& GRfmstol ERY o A WATH ol BRBAERA REFY MR fodxlz
al-&o| #R4 %] ch(Sanbuissho?} Threlfall,1990). tel M4 mE] (&
2 mEbs RS mE(FCS) o]} gonadotropinszt # steroid hormoneg-
Telstod fERsE AEch KEY ERoZ FHIA oY 4 e RE
o] sich.

2efih ofoff TAF FARME T WAL Uk 53] sixlof sleiMe -8 ®E
(& 5.1990)7F ot BAEEsEA @rElAl Fstn gleh. 2e{2E K HRe
=fz] SRAESR MESEEROl sloid RMAMEE EREN KMmsbrl T &S
5F MR REAsY ofr|A doi RS ERRE WATHA Ersted o
Hetgol sivt.

o
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WL BIe] SRARSR MEAAEBOl BEY 4% (Edward, 1965)7F Sl-&%, BRAESR
ML R iy B B Tl REAAM T FE =] (McGaughey
2} Polge,1972;Yoshida 5,1989), £ (Leibfried®} First,1979; Goto & ,198
8) ~ra]z = oF(Moor2} Crosby,1985;Cheng 5, 1986)-5ofA (MK MERRE
o] o] Foi=] $tct.

Edward(1965) = hormone®} M1k Fol FHEMEI 2 4 Hid HEEHE (sinple
media) o M SRRMES 8 (Gerninal vesicle breakdown) & o7& EIRH K
#h (spontaneous maturation) ke #HEstaleol, MM SMESIE WAT
fhol sEmstA =7 A BRBESPE M (nuclear maturation)¥F ofileh THF
MARERS FEAsIEd B%E T3 HR-T BITE o1 Stob(Mooret Tro
unson, 1977; Mattioli S, 1989; Naito %, 1989 ;Sanbuissho 2} Threlfall,

1989).

1. BRY smm

SRAEON M ERROIA MEER S-S SRERSN REO uiF EEY EOH #ie
Fe HiftstA sled, 25 Sm@d ST (BSA), FHRAMBFCS) Tef &
ff 4 # (ECS) 5-& A&t sich. R wffiodls F2 BSAE Ab&stsglett
(McGaughey 2} Polge,1972; Cross,1973; Sato 5 ,1978 a,b; Baeg} Foot, 19
75), mouse(Cross®} Brinster,1970)2} 4 BAMI8R(Shea 5,1976)0fA FCS Z&fi0
7} BSA MBS R ot FREEKo] RiFstcty HEY F, Leibfried-Rutledges

(1986) = 2o} sixeio] FAEBNEERARR o LHSR BSA(Emg/ml)#RfU X cf FCS

- 5 -



(10%) 7} ®Fstcbx spgich, el 28 ok (Moorg}lTrounson, 1977) 2F 2 (Fuku
i2h Ono,1989) | A1 hormoneg #fNshz] F FCSTHE Zf0stolg of M@HEER
e ol Foizixitt, XHIEE FIRETE W BREAEXC] FRstctz #Eshsl
o},

BRAESNol A gonadotropin(FSH,LH) 2 BNEMIMES #l&kstod WEAMHS B
ferlslx SRAEMEfet BRF =0 SREEMEME 4320 HE&S stzAs SR
Woll sle HIEWE BBS stdhstozA o] RMEMS FlsiA o
th(Salsturi-g,1983).

Moor2t Trounson(1977)2] #g&ofl ofstnd =icofe] BEAEEN EEoliA FSH
2} LHE %Awstod (Bigel KOMMECIA B %  19%e} 73%2] metaphase I
RERE 29l WY, BEREMEAME REZEE AdAd BHo 7
d4224 gonadotropin o] SRARSN BB WEML S BEshdcl.

M, ol Suss 5(1988)-  FSH &fUE SRMEST RRBAR ML,
Shioya 5-(1988))-2- LH2} estradial-178-% F-Alof &Hf0sted 2 MBMXRS
RFkstolct.

Shalgi 5(1979)o] ratoflA LHe| FANE SRMESRe] mAX M L& #Est
P2, =izlol slolAl  Yoshida 5-(1989)% PMSG &z SRMESR MAAREE

o M=l HCG wineked BEFEM-S Aotz stz Takahashig}
Nagai(1990) = AE4FHk Mol LH(10ug/ml)2} estradiol-178 (1ug/ml) &
gfmestel REERI BRERIMMKEIAM && 77nel 89%e] AR éﬁ%%}‘ai
v},

Estradiol-1748 #fnod #3] McGaughey(1977)2} Yoshida 5(1989)-2 =j

T2l BAAESR EERod AEZE ok skglet, Smithel Tenney(1990) &



mouseSAfEINCY estradiol-178 8 #fmstol MEXKS @EAIZ T, Moorst
Trounson(1977) = SAffE8ie] AZpiBh #*7F obilel, MME WML F7iAA
Ttk MAREXKE bz #Estsich. ] Baeg} Foot(1975) & ¥
Ee| BRHESN HERoll progesteroned Hfmstod mi¥hol {RiE=| et shsich,

2, SRAESR AR ol &=lo] giMc]l »lax REY BfE4 mH
(ECS)& Mh5ififol #Z% hormone?t immunoglobulino] & HEl o]

a2t

30,

(Sanbuissho} Threlfall, 1990), JEZfEHic] wlstod Eo 4F°] FSH,
LH 9l estradiolo] &% Elo] glch #FY ub slvh(KanekoE, 1989).

Sanbuissho2} Threlfall(1985)c] E¥M4 M W& ¥Efrstol HSRMEONE 5
%, ORMuSREE ol HMESE dee H|EY T, XuF(1987)2 ECSE #RMUstod
BRER A7 BRAEORE o] &% Sobxl A& Bkshsich

%%, Sanbuissho2} Threlfall(1989)-& Hef#4- M- HEIaT=l HEOREE —
el HSF 24417 thel HIRY mMEE Hostsl-ewl SNLMERE HRBIRO]
51.6%-53.4%s{x| 2, st TR VIHIRE BAERLS HORAT BRI mWel R
Eola 33.9%2] w] 2 BFY MARER(2-cell) g vt shsict.

Jeji}l Fukui®} Ono(1989)= ZofA] ECS #RfI KEREF MIFEBE ] FCSel
etk stglom, sjzlola & 5(1990)2 RMAIKM A (ECS) & #RAsto
44.8%-58.7%2] FRERE S Es}sich.

2. Follicular cell RIE®

SRAEN KERolA FTERIRMAEC] EFESR- W LBY SRR BT T o
HMEMeleb Thibault 3-(1977)0] #EY F, EHE (Motlike} Fulka, 1981),

A ok(Staigmiller 2} Moor, 1984) Tl =f=z](Fulka 2} Motlik, 1980)F-oflA =



B se ek & =l sl et

aofslol Al BEREMMEE KM BRI 224 FCSe} ECSHEME Z5F H@HMNF
MEA = MR Al Mk BBERE wUcbx 8% stal oo (Fukui
2F Ono, 1989), Sirard®l Bilodeau(1990)+= TCM-199 HiEolA Hki A
WA, BREE® SR K e BREERA 7Hzb 81%, 83% =l 82%
2R FE xfto|rt ok #istsict.

izl ol A Yoshida “5-(199C)o] FSH, LH 12|31 estradiol-178 % #&iNAIZ
BRIRMIEel ARt AR o &Eol RRstetn stalon, f 5
(1990) 2 KRINME-A A BREE BEREMR tEERC] N BNEMEE &
Rrh 52 BREE ®gich | Fukui 9} Ono(1990)+: M=t RIS
T AT EHRAA B2 HBS RAEMKE €2 2 BhEGER 2R
MFE HEY v slvh. ENEME HINRET YoM Moors)
Crosby(1985)% 5 X 10%cells/ml, ZoffA] Crister 5-(1986) 1 X 10°

cells/mi-g& #RA0stol SRARSR pREAC] BHEMM & dsictr #Estsich



I.o6 R s

1 RBE W RR
* RS 1990% 4F e HE 9H7Hz BNASE BHAS SESH K
HEEBRBEAM Ristsich,

2. B P Bl

AN ANED FEWEREBTIH S 2] 2o BRY R
PE MR (ME:70-100kg) ol A B 207 Dol HEstel BEAHABEK
(0.9% NaCl,penicillin GK:0.075g/!,streptomycin sulfate:0.05g/1.)7} &of
HE LY E0C-37C)oll & 1.0 - L5RMA] RMEZ 2tstod HE
off #taksksict.

3. R

1) RN KM SR

A HBol A2 EEEE-> TCM-199(GIBCO.Chem.Co,USA,Cat No.400-1100)
of 25mM HEPESE &MY R EMWEEHK(Table 1.) 22 st BA-FOAL %
MW KRl 3mg/mle] BSA(Sigma Chem.Co,No:A-7908) & ZHfnstz, B
HERE S B AR M A (FCS) 2 B4 1 W (ECS)-2 10-25% #Efnst
At ERE KM BMSOHES BAMNASE BWETHA #@FFY
FEE HolsteinolA RMB|BHA MmEes HWIW, Hrlsted - A-Ee]

{1000rpm: 10min, 2500rpm:10min, 3000rpm: 10min) - 8] =2} (56°C,30-60min) A|

R -



71% millipore filter(pore size:0.2um,Gelman Sci.)® J@fsted -20T o
ERRFFSIE A Azl Wewhs pifstol Abgstsich. el HEABRM4
m#Ee EEHZFe] 2@H Mol Aol BREel pHE 7.2 - 7.4,
osmol ity 270 - 290mOsmol/Kg2 22 sFgich,

Table 1. Basic compositions of culture media.

Components Qocyte maturation(mg/l1)

NaCl -
KCl 300
CaClz-2H20 -
NaHCO3 2,200
MgClz - 6H20 -
NaH2P04-H20 -
Glucose =
Na-Pyruvate 55
Ca-lactate 254.
Penicilline GK 75
Streptomycin 50
Phenol red -
HEPES 5,958
TCH-199 (powder) 9,900

- 10 -



L. AMHy:

* FREN MKk Figure loff ERs uheh Zon] WHREY ABTE
= b Ak

1) BREE TR

BUAESE HKEie MY SREE WHEEHEAMAKE 3 HMd HEY BEK
2 Bie] m#Tt Krg BREY cb 18-26 gauge FAbuwbmo] FA¥ 1oml
TARZIE Abgstolch. BAfNE Al7dol oheb BRERWETE BRHEOR-S  WR5(stof
glass test tubeol &7 5 - 10®7F x| ¥ tubeo] 3tF-of ~fepf-& IRAROR
o SRMIARYIE & spoid”t & pasteure pipette® W&5[sto] 3ml FEPRER
#el Eolsls watch glassol &~ RHEEMS (M -EF, 15 - 30X)stof A
BRMESR-E mdfstslict. ool SREMfEe] {fHKAEA whet SRFS B Fsta,
Y5 BRF 0.1% hyaluronidase® SREMAT-S BRAste EEat RGg shod
Bif& Mifshsl, REY SRF BIEY BT REEolA BRotAIF

2) BINEE KR

SRAROR-E BEY EREAA RN (EREERE 2y, RBERIE: 12]) st
60mm  petridish(Corning. Labatory Sci,Co.No:25011-60)of paraffine
oil(Signa chem Co:Cat No:M-3516)% s|%sbod 124]7F COEEREAN
(99%humidity, 5%Coz, 38.5°C)ollAl F@AIZ O.2nlEEREE/ Mol SRfge] =
7l BREATFIRAE, ECSERMMA M whel 30 - 48m¢R HERshsich. IREMAR
AR 48217 BERY BER/HEAAM T pipettingstod Fgajzl o

- 11 -



RS

LY

Rz WA TS 10 -15704 ol KERstoich

3 HRE BHBRE HE

BNRSR BERthk BNMMAEC] expansiong ZAPSEXL fine narrow pasture
pipette ORF-of BNAMIMEE BRAEY vh& slide glass® &7 cover glass
2 oy YA Be| slide?]

-y

QTS

7hE-d B A 7] acetic-alcohol (ethyl
alcohol 3

Fell EHHBET BREY b acetic
alcohol FHg o] 3-7U7F FE A% ch. Ethyl alcohol(99.5%) 2 BIAKAIH 2.5%

acete-orcelne. g

A

acetic acid 1)-&

Futa-g HAsT manicure® HEIstod Fglichrb 9] abap ¥

al 7EsE(400 X ) ol A BR Fof k& FlEstalch,

™ metaphase [ 2718

- A=

BRAESAC] K $(S Hunter 2} Polge(1966)°] Jiikoll whebd dAlshsio

BRERE BRBEBR o ® ¥lEstglich(Plate 2 A 2)

_12..



Culture of oocytes

Collcetion of cumulus-cocyte

complexes from follicles(1-7mm)

Washing( 3-times )

Culture in CO2 incubator

at 38.5°C for 30 - 48h

TCM-199 medium containing TCM-199 medium containing
ECS(10,15,20 and 25%) FCS(25%)
Fixation
Staining
Examination

Fig.1. The experimental procedure of ococyte maturation.

- 13 -
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1. SilesEe] s} R ABPY
SRHEARe) BRI el BREEE el - 7mmd! SPMRES 18, 21, 26 gauge

2] J;:.&M}%ﬂ ELARS FAL7

o

.

9

fol
(partial) % #{k(denuded)BIfEHR o 2

M I

M SRTA el

Bt 2 K o

Ao EE

= ol-&sto] WA WHEstlon], FHEY P
atel B (conpacted),

R

#Esto] FEY FEE Table 2.0

Table 2. Configuration of cumulus cell mass of pig follicular
weytes collected with different gauges needle at
recovery,

Gauges No. of Configuration of cumulus cell mass
of ovcytes -

needle examined Compacted(%) Partial (%) Deruded(%)
18 222 124(55.8) 70(31.5) 28(12.6)
21 209 116(55.5) 61(28.8) 32(15.4)
26 215 74(34.4) 114(53.0) 27(12.8)

Total 646 314(48.6) 245(37.9) 87(13.5)

- 14



M4ee ¥ BRAESAM = 6467§siom 18, 21, 26 gaugeAbuts 2 2e] BB
222, 209, 2157§2] BRREOR-& #RELsH3ith.

g SifESidh W (compacted) NEMHES 72te BRFHE 18, 21, 26
gauge & B & BRI M B FBolthstol 124/222(55.8%), 116/209(55.5%),
74/215(34.4%) = ibeb yteood, (Y (partial)SRHEHN-S 18, 21, 26gauge
2} Fabubsofal B E 31.5%, 28.8%, 53.0%% 26 gauge T HE] [EAFH 7 ofA]
7He w2 WAL ¥ (denuded) BRAESR-2 ®& 12.6%, 15.4%, 12.6%% 37 @
] BB fEmfEe wolch

ole] ¥ R Leibfried2} First(1979)7} 20gauge & Afu} &g AF-2-5A] A
3 3mmdl ABRMESR-E BRENstSl-gwh EALY SRAESN of$ro] HERMEMKE
7tz slslche #Eet o] —HS T, Bae?} Channing(1985)0] 18gauge 2
3- Smm SAfEA =izl BRAESR-E BREGshSl-eol WESIEMERE-L Sl: SR AuAR
2] ko] 30 - 50% sicvhe Mot LEMIYT MEMCI R T, Satos(1990)0]
2ollM 18gauge® HRERY-Sul BRMEHNS] of R¥o| BHEONEMBEENFlche &
Frche st |

BRAESE R SRECAEAR MEALAECl ob2 &S Table 3.of thebrpgle
wbel ol BREMiMEZ BES IHRINIAM & ofREo] INEEHE(GY) B¥fEo] 2
THIE BRE SIREBRel A = of f-Pol SRERME HHHE(GVBD) Bifol AF RE =SS
® M-T (nataphage- I)7hx] BEY BT = S8IMEEHC] 14.3%, Bib
BfEBRo} 16.2%% #%¢ ¥ g},

o] 23 & Sato 5(1990)o] HRIMY o BENMECMA 3 BIELILMER ke
Biof+ SREZHR(GV) BPE~7} & & ooxsl 8dxett #iFebs ot A thebytch. of
Fe MEE fastol Bul SMEMEIT BRI sl Sl SRS &

~ 15 -



Table 3. Develupmental stages of pig fullicular oocytes with different

configuration of cumulus cell mass at recovery.

Configuration Mo, of Nuclear stages

wf cumulus aovcyltes = o s e e S

cell mass examined GV{%) GVBD(%) M- [ (%) N-C(%) M=-1 (%)

Compacted 124 98(79.0) 16(12.9) (6.5 2(1.8) -
Partial 112 20 1.8 7( 6.3) 9( 8.0) 78(89.6) 16(14.3)
Denuded 117 10¢ 8.5) 12(10.3) 17(14.5) 59(50.4) 19(16.2)

GV:Germinal vesicle, GVBD:Germinal vesicle breakdown, M- [ :Metaphase I

N-C:Nuclear condensation, M-I :Metaphase 1.

Hstz] ¢lshal s 18 or 21gauge =apaf

BRfgBiof A = o --Rol BRAZMAN AT B

& AR&3}=7lo]

.

at
t
)
=
ft

ilfy

R

rt.

2. BERWUA ECs2] MR

ORAEBACl 20% ECS2t FCSE fEfnshed #ERYT th SUMEBIERELHol ot &
= Table doff HRsigivh. ECSERMBE-L # 6170e] SRHRHN 347§(55.5%)
7} metaphase [ 7} 2] &% stof, #& 527§ BRMESN 1971(36.5%) 7} metaphase I
7h2] EREY FCSHEMIEX O 22 RS 2olf2 glch

- 16 -



e, R th SIMEHolA REC] Y SRS FCSERE Sl AL 370
A B SRFEE FCSel ECSEHMEAIAM & & 4@t 2@ SNEEARHT Spfm
SR Xzt Bt ORARSP fE3-2- FCSERMEAA o7t &2 e thebufo] 3

3tet.

Table 4. Comparison of FCS and ECS on the maturation of the pig

follicular oocytes in culture.

Types  No. of Nuclear stages Maturation

of oocytes

serum examined GV GVBD M-1 A-I T-1 M-I DG rate(%)

FCS 52 3 8 14 3 1 19 4 36.5

ECS 61 = 4 16 3 2 34 2 55.7

GViGerminal vesicle, GVBD:Germinal vesicle breakdown, M- | :Metaphase [

A- 1 ‘Anaphase [, T-1 :Telophase I, M-I :Metaphase [, DG:Degenerated.

ol2{ ¥t pRME-S Fukui®} Ono(1989)2] FCSEEMIE A 59.3%, ECSERMME of A
66.7%2] PBAEK-S 237 ®chE wekoo, Schellander S(1990)0] FCS7}
62.8% ECS7F 56.0%% ECSHRAIZF FCSERATCN wlsbod SRARON pRRhol ubstchs
Roaeke v BRE AL v, villis 5(1990) 2 el SHARSNEE ol Al
FCSERAn 2ol ECSEM7E £2 BRMEK S sl

- 17 -



SffEsie] BRMIRR HERL FERES = Abshr] $isto] FCSeh ECSE #RiNsiAM &

RONFMERR SPARSN-S ERstoled, HB®R 3047

o
T

] 6A|ZF 7F7{ oz 4847

7}zl well expanded,partially expanded % unexpanded® - (Plate 1 %2

Table 5. Comparison of FCS and ECS on the timing of cumulus cell

expension of pig follicular cocytes in culture.

Types Culture No. of No.of cumulus-oocytes complexes  percentage
of periods  oocytes
serum (hr) examined Unexpanded Partial Well (Well/Total)
30 44 31 13 - -
36 44 10 25 9 22.5
FCS 42 44 4 14 26 59.0
48 44 1 9 34 77.3
30 40 18 22 - -
36 40 4 25 11 27.5
ECS 42 40 1 9 30 75.0
48 40 1 3 36 90.0

Unexpanded: Unexpanded cumulus cell

mass.

Partial:Partial ly-expanded

cumulus cell mass. Well:Well expanded cumulus cell mass.

- 18 -



ysbol HMEY BE = Table 5of viepr} glict.
Al

B2 304 7tof FCS 2} ECSEfIE oA well-expanded cumulus cellg 7}2!

BRAESR-= BlZY +7F A2, 362 Thof FCSERMIE A A 22.5%, ECSERfI[E of

100
D
30—
%)
I 60
>, )
%
5
N L
40—
20—
0 30 36 42 48

Culture periods(hr)
Fig 2.Comparison of FCS and ECS on the timing of cumulus cell
expansion of pig follicular ococytes in culture.
Cumulus-oocyte complexes were cultured for 30, 36, 42 and
48 hours in TCM-199 media with sera(FCS or ECS).
FCS( A tunexpanded, [M:partially expanded, @:well expanded)

ECS( Aiunexpanded, [J:partially expanded, (O:well expanded).

_19_



o7 srE MR R @EES dglich Te|Z ER 424 7 Fol= FCSe)
ECSE oAl && 59.0%(20/44) 2} 75.0%(30/40)2] FRi-S 2ol, 484 7F3of
WS 77.3%(34/40) 2 90.0%(36/40) & ECSHEME L BIFYr NEEMES xg
c},

U ol7g BEk=E hebuhslaul Fig 2o 2ot ube} 7bo] SREMHHE
7F unexpanded?! BE-F°] [ 308§M o] Foff, e partially expanded
© 360 o] Tofl WLEI T well expandeds EEREERHC) Lol A B At
it f@m-e wdck

olel¥ HE+ Sanbuissho?} Threlfal(1989)7} o] BRHESH-S Hris}od
51.9% - 53.4%2] pRiEF WillisS(1990)2) MEEmE & SRR Mk
stlgol & 80%2] BFEIlECHS 2ol oF7 5o S o2z
UxI T, Yoshida§(1989)0] TCM-199of 10% FCSSh  GTH(PMSGRF  HCG) ™
estradiol (E2) & #Rfstod 364]7hol 78.2%2] BNF:HERK-S #EY EFels o
2 ERE wsirh

olde] WEE nlFo] Rol ECSE HMERY & FCSTS &M HR o}
g wixct JRAESRE Rl RiFstehs 721& o4 4 slsich.

BRfE E®ol oh2 SRAESNC] BHEAENS FEst-Idsl e =g
I-2mm, 3 - 5mm, émmolAto R [E4yet 1 ECSERMMEE® 3o metaphace- I Byp¥
7b2] REY BM#EL Table 62} Zhch. BEMEOBNACEAE-S 1 - 2mm, 3 - Smm,
bmm o ol Al BB 42.6%(29/68), 53.2%(36/67) B 60.8%(31/52) 2 6mmo| A

A K] 7H) RyFstglon cfbge 3-5mm, 1-2om =oE BRREER =
7t g5 o] vt thebytoh,

ol 7= Bae2} Foot(1975)7F ®Ee] /BIME == chiifgois HEY §IF
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Table 6. Maturation rate in the pig follicular oocytes with different

diameter of follicles cultured in the TCM-199 medium with ECS.

Follicular No. of Nuclear stages . Maturation

diameter oocytes

{(mm) examined GV GYBD M-I A-1 T-1 M-I DG rate(¥%)
1-2mm 68 1 8 23 3 4 29 1 42.6
3-5mm 67 1 6 16 3 3 36 2 53.2
> omm 52 1 5 10 4 1 31 2 60.8

GV:Germinal vesicle, GVBD:Germinal vesicle breakdown, M- [ :Metaphase ]

A- [ tAnaphase I, T-1:Telophase I, M-I :Metaphase I, DG:Degenerated.

Mcoh KBRfgolAl BRERE BAT-t A HEIA Ecobe #HEel —FHsiv,
mouse (Erickson®}  Scorensen, 1981) 2} AR (Tsuji-5, 1985) e :
(Leibfried®} First,1979)e] BSUAESN #ERWpkMEZl= 22 tmEelsict. =%

Motlik 5(1984)o] 1.7 - 2.2mm % 3 - 7mm Sfx]2] BUREARoIA HB 49z

It

4.2n8) 7642 5%gich EY HAxche sbe FRolh, & $(1990) 9]
ofAl 1 - 2mnm2t 3 - SmmBRfOIA] B & 59.4%, 61.3%2] FKEAK S ¥ <A}
MY RS 2sich oy BEESE #HEstd & of SREEHE] Zrlef
wlet HF MESH (develpomental potential)o] chEchi 7 Motlik 5

(1984)2) #|E= —FHshsivh.

{n

- 21 -



Table 7. Maturation of pig follicular oocytes with different
configuration of cumulus cell mass in culture with ECS

added to TCM-199.

Configuration No., of Nuclear stages Maturation

of cumulus oocytes  —- o

cell mass examined GV GVBD M-1 A-I T-1 M-I DG rate(%)

Compacted 48 - 3 12 2 1 29 1 60.4
Partial 63 1 5 16 3 4 29 4 46.0
Denuded 74 5 10 15 5 3 28 10 35.4

GV:Germinal vesicle,GVBD:Germinal vesicle breakdown,M- I :Metaphase [

A- [ ‘Apaphase [, T- 1] :Telophase, M-I :Metaphase T, DG:Degenerated.

BRfESRe] BREMifEie SRmBHE, 78 o Ak Eosted HR % MK
BF piEhEK S AL vt Table 7ol fEiRE[o] SlRo] H& 60.4%(29/40), 40.
0%(29/63), 35.4%(28/74)% BRAHMEME-t #EL SNl =] 1Y RiTF
sholz, B ORMESRc] wisted EK ‘ﬁlﬁ{t SRfEBRE ol M RAE SR T8t
F7hstsict.

Leibfried?} First(1979)%= 2off sloiA BimffE~-t MES  SHHSN
(compacted, partial,expended)filol= & ZEE7F ot o B HTs

ol & BRFol nlsto] FEAHKo] wx{s] Hojx]& ffEe] sivkn Bk wb gl
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2o, Fleming F(1985)2 rat SRAESRCIA BN % BT SMESRe] Aol
BEe T2 dectr BREY o= gich

whed o A gAfgSiof A Shioya $-(1988)2 FCS2 hormone- ¥RfIEE#sto BN
iR EE, 78 #bold BH 97.4%, 89.8%2} 52.9%2] MK st
}L, Zhiming 5(1990)% [LIFBRMION-E TALPE:RMoNA compacted, thin
cunulus, nudeZ [Esbal-gul 56.7%(17/30), 44.4%(24/54) 5l 33.3%(17/51)

o] BiERE 2 shiEFstslct. olg2] MR X HIRERS Kasted & of BIE

Table 8.Percentage of nuclear maturation for pig follicular oocytes
cultured in different number of oocytes per 0.2ml medium-drops

(TCM-199) with ECS.

No. of No. of Nuclear stages Maturation

nocytes oocytes

per drop examined GV GVBD M-I A-1 T-1 M-T DG rate(%)

7 -8 46 1 6 6 3 1 27 2z 58.7
15 59 1 5 12 4 2 32 3 54.2
21 42 : 4 10 3 1 23 2 54.8
30 60 : 2 13 4 2 34 5 56.7

GV:Germinal vesicle, GVBD:Germinal vesicle breakdown, M- [ :Metaphase [

A-1 tAnaphase [, T-1[ :Telophase] . M-I :Metaphase [, DG:Degenerated.
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Miffuel MPERERE W EAE EHET S IR el B ulxo SRR
CESE T A BiFY Aoz BHE

MRS ERY & onD o] ERE/EA Sol sl SNERK-
MR RES Trle] BTG dobrr] giste] 7-30fH%] BT Yol £
B WY FE 7-8, 15, 21, 3088 Y Btola ®% 58.7%(27/46),
54.2%(02/59), 54.8%(23/42) Bl 56.7%(34/60)F. U AL HIEEE Hod ®=z
ZA{vh. (Table 8). Yoshida 5-(1990)2 sfzlofA] o.2mlv 10-15-) BRARER-S
B&std 87%2] INEMIMIEECE S HE stlond, Goto S(1988)2 2.5ml &
RHEol 60-100f@°] = BRREAN-Z Hi#stod 90%°] REAKS dlch. el
Fukui Z-01942)-2 0. 2n] g 5-1070 BPBESF-: E®stol 68.8%c] SRMLER
MR -2 Hitistalel. 89, Leibfried-Rutledge $(1989)-2 = SHfgBNo]A]
S0pcls 10, 20, 30, 40fF BRT & FHfnstod && 81%, 71%, 49%, 32%°] pR#h
g BRI, MNET HFET M8 RERe e HEY
et

ECSERAnA#E ol ob2 BAMEBR pREAEK -2 Table 9of tfelt} 315o] 25%ECSS
gmstsi-gal 7b BAFY MRS wol:, 10%, 15%, 20%EMEAA &&
55.5%(30/54), 58.0%(29/50), 54.7%(47/86)2] FREREK & thebufgict.

HE% IR KBS ol BE-] ol Folzlz] obe BRMSNl 10%, 15%,
25% gimell A @Eel sl BME IRMEBR-> 15%e} 20% BAUEIA B& 1748} 3
7t gl st REERA SERE de Aoz FEEGG & S
(1990) 2 =fz] BAffgBRolA mKRB#Eof ESS(estrus sow serum)E 5%, 10%, 20%
Zimstod H% 58.3%, 47.8% e 42.9%°] EHEK S #Esioded X HE

oflale]  HEP HEY fgEe 2 wrm | Sanbuissho®} Threlfall
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(1989), Schellander $-(1990)-& Z2ofA] 20%ECSE %fmsted # % 66.7%8)
72.3%22 K BREREY T 22 HBHES d9, Sanbuisshog} Threlfall

(1890) 2 10% #RANZ 56.0%2] FEARKE ol X R FHMY HEc

Table 9. Effects of concentration of ECS on the maturation of pig

follicular oocytes cultured in the TCM-199.

Concentra~ No. of Nuclear stages Maturation

tions of oocytes

ECS (%) examined GV GVBD M-I A-1 T-1 M-I DG rate(%)
10 54 3 9 10 2 1 30 - 55.5
15 50 2 8 11 2 3 29 1 58.0
20 86 . 12 28 6 8 47 3 54.7
25 80 21wl 21 5 2 53 - 66.3

(iV:Germinal vesicle, GVBD:Germinal vesicle breakdown,M- I :Metaphase [

A- [ ‘Anaphase I, T-1I:Telophasel, M-I :Metaphase I, DG:Degenerated.

=4 Willis 5(1990)2 o BRAESRolA 152 RBBM A S LRA0stod 63-67%
RS #HEgstoict. zeiA X AT HE:S Tsafririe} Channing(1975)2]
medium-size follicleofA FCSE 50%% MfmAlzl-&ol SNMEBN mBhKe] @ L

dthe @ YAtz ee ¥ 4 A
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Table 10. The nuclear maturation of pig follicular oocytes with the

time sequence in culture used TCM-199 with ECS.

Culture  No. of Nuclear stages Maturation

periods  oocytes e i

(hr) examined GV GVBD M-1 A-1 T-1 M-I DG rate(%)

30 €5 2 8 24 12 4 16 24.6
36 47 2 9 11 5 2 17 1 36.2
42 63 1 5 13 3 1 37 3 53.8
48 60 : 4 10 5 2 35 4 58.3

GV:Germina!l vesicle, GVBD:Germinal vesicle breakdown, M- 1 :Metaphase 1

A- 1 tApnaphase 1, T-1:Telophase I, M- 1 :Metaphase I, DG:Degenerated.

ECS #im#k R EuERI(30-484] 7F) ofwbe} Metaphase [ 7hz]2] FREAE S HE
ORERZE Table 10of  fERElo]  oloh. HEREEE O # 304] 7Fof| A] &=

24.6%(16/65) 7} metaphase [ 7Fz] EPH 3Ll 364 Ztof Al &= 36.2%(17/47), 42

4| 7kh 48A]7F2 K& 53.8%(37/63), 58.3%(35/60)2] FREAR S ¥of 30 =l
36417 BRI 42A)7, 484 Rl w2 RBEEKE Esich el

EREEo] ol iolutel SMEKRMINTE Sl BT R %
boMnske tArE-e 2l
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olei¥t WAL Sato §5(1978b)o] 39AIThof 7Y ¥& RMEKE < Ax
ot BFo| EIEE| 7, Huntergl Polge(1966)7F HCG B # in-vivool Al
35-372| 7%~ nmetaphase I BRF ko] U As] MMt #RE (McGaughey,
1977) Bcte K RBEERZ 6417 = 2] g g2}, McGaughey®} Polge
(1972) 9} #hEebe K R BReh HOY tEEE Lo 2ok ¢ HARE
of whebd MATHl o84 SMESIERS 36417 WY #HE(Yoshida
5,1989) = gl %h ,Hamano®l Toyoda(1986)& 43-504]7t7bz] -2 B
stz REEvic 2EE 2ol U KX B KBEA ofsty 4827 4%
‘ol AT Aoz FHdch

SRECMIE7E BEY BRSNS  4841%t7hz]  E®AUA uidodl MRS HE
(monolayer)oll Al HERY Rz BREY G Ml o] SRHSI K &
Al 2% WE T Table 11of $#ERslgich. M EFodd # 63712 SHAEN
th 57.1%(3670) 2] RREAKE w<! v, SEMRCl sl EREAAME
53.4%(3/58) 2] FEAEK E Mol T EHEEM HEEL 2T WNEMER BEE
®’ol &L RIFY Ao vhebstch.

%, Fukui2} Ono(1989) 7t FERIPRMIAE (granulosa cells)e} FEFEE Fstod
ECSE &Hfmstsleol ENIRME EAMEe 42 66.722] RAe w3z,
FCSE #fmstalsol HEmEe EAEMEAS && 71.3%2F 59.3%5 WhiEM
M EFEERC] HHYS ®ishsich

el sfz] SUEESR KMol ECSe] &7 AMeblT gz 2 4
ol ojo] SRMEBN EREhol ECSe] #fAUel co-cultureo] wh& #B4LFHE 3l KR

ol ulxl= @&l oyt MRS AL F¥slojol & Aoz Ao

rir
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Table 11.

Effects of cumulus cell on the maturation cf pig follicular

oocytes cultured in TCM-199 with ECS.

Culture No. of Nuclear stages Maturation
systems  oocytes  — — rate(%)
examined GY GVBD M-I A-1 T-1 M-T DG

With

cumulus 63 4 8 10 3 1 36 1 57.1
cell

Without

cumulus 58 4 10 11 2 : 31 : 53.4
cell

GV:Germinal vesicle, GVBD:Germinal vesicle breakdown, M- [ :Metaphase |

A- [ :Anaphase [, T-1:Telophase I, M-I :Metaphase I, DG:Degenerated.
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Plate 1.

n

Pig follicular oocutes with compacted(A), partially-denuded(B)
and denuded(C) cumulus cell at recovery. Pig follicular oocytes
with well-expanded(D), partially-expanded(E) and unexpanded(F)

cumulus cell in culture for 48 hours( X 200).
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180

Plate 2.Pig follicular ococytes with 1st polar body(G), germinal vesicle
(H), metaphase I (I) and metaphase [ stage(J) in culture for 48
hours( X 400). GV:Germinal vesicle, C:Chromosome, 1PB:First

polar body.
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v. g

A HRE R4 MMl shx M) HWAKM vxs BB BE
$sbol Rl sic.

SREESHe =AY WREKS SMold SEET AT FUstdl MBI
b RIY OMESR] MRS ECS ¥ FCSPH MRS TOM-199 HRMEo! A
10-48F§H, 5% COz22k 38,57 #EfEe] HEBriold Kikshsioo BWMHMED
Fish ofefel 2o,

Laatzlof Bf#S ubge] Zrlojutet SIEMMAESE RSN HigR-2 18, 21
3 26 guageofA] B& 55.8%, 55.5% re| 34.4%gicth.

2.\qg SRHESRE SREMEfE-t WS SRAEERe] o2 SREBEHA(GY
stage)o] MEBME L5l, MEME-T 2~ (partial) oz BEY 7
2t #{b(denuded) X! SRANERS GVBDOlM MI 7tz REBPFS wsich

3. R 25% ECSE &Mmstglgul 55.7%2] MK v KE, FCSE &
Jmstsl &= 36.5%2 ECSEHRME-T HFY RBRT wsich v £ g
R SRECAEME MRS 364It7hz) fEMIstlot, 42, 482 Trof: ECS
HmE REFstolct.

4. 9MRE R «h2 BRHESN EUEAK 2 1-2mm, 3-6mm Y 6mm o] A EolA BE
42.6, 53.2 % 60.8% v},

S.OREMME #wHR, M ¥ ST SNMESNe REEES &% 60.5, 46.2 9
35.4%% ORE-MEME @& SRAESRol - BAFshsich.

6ERM /MRS 7-8, 15, 21 3l 30 SRFE HEBslleol HBKS BF

- 31 -



58.7, 54.2, 54.8 % 56.7% it}

CEERWE 10, 15, 20 Tzl 25%2] ECSE S&fmstel i HJ 55.5, 58.0,

54.7 9l 66.3%% 25% ECS EME-F the REE wcob BIFT KEKS 4
3t

.25% ECSE #sflistod 30, 36, 42 3l 4827 #r@stsl ol &% 24.6, 36.2,

53.8 =l 58.3%°] RUEAEK-S M olow] 36A]7F MR E h 422} 4847 EEEE
oA F- RREEE 23ict

OREMEH Bl Y SPMEON(S7T.1%) o] EEmMEolA HEEY SNBSS

(53.4%) ¥.c} 32 FREREK-S M oiv},
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