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WX N " B R
1. HHBIUWR |

Y OEHNBHIL, FE. ATERCRDZHOY A K25 b YR
AEEEE LTESRTBY, RMLED ELTHERBICHEIFTDATV2, %
HBROF S L LCid, ALICERLMEOREDZHNLBHETAZLET, X
D IEED BT 2 EETE 5%, KBS TRES N EMNICH o 7905
BFEAMIHATE B MR EPHITONS, 510, BB, $2172F7V R
Ty sBOENE Y, RETEHLEROEREN L L TEOCEETH 2,
LA L. BHEOHRM Tk, RRAIIT b Bk L2/ M S 0 7 0+ 2
2R TIRONEI I I B R AR 22 BESRION) & CRAET 2 PEAEL . SHIBRENE
ERES 27010, SOBREBOTITLLESH D,

BIE. 7 UIRIBTF ORI, RARIRET 5 -0 HARIE 25—/
HobhTnsd, 851, SHPOKNEERTIE, BEHEORZS8-164
T2 B2 TR 2 TRELED 2 BT, MRS AV EREEES
I LA % & AR & RS TD TV B, L L., i Al 58T
() ORF/BEBIITTHBIEETEILALBHASRTBLT, ThHDHE
RV RARECS LT EROPE T 5 LR o Twa, L
Ho°T, ik L AR EERPORNT B2 L3, BT () OB - BERE
PR A OIEETHY, 0. RA/REWFEED. ERTLOBROED
DEEBRT B IDOERHFRICEDLEZOND,

AR T, RABEE % AV AL 2 & £ 2V 7 S IRTF O IR/ A5
EROWLEBNE L T4 ORI ETo7, BIBRRICOV T, MRRERT
L TF K b ¥r OBRSBRASRAOWRINE L U RO BEE R L, 5
BAECBVTIE, ENEAROSE HEICE TN EREERTOMBE RN,
E51, BRECEEZMBEP 5L LEAONIERE LT, BEROBERE,
FBEHDICE TN SN a—BE,. BIUHBREERTFOBMORE 2177,



2. BBEASE R RV 2R R
(2% |

LH, FSHZEDTF F PO E P MABNTORRAERET s iz X Hbn
TWAA, EE, ThoDMICKRRERT (EGF) . EFRRRAT-a. - (TGF-
oy B) REDHRBRETPRALIREST S LIREENTVWE, £2TC, Zh
L DRFERATERICHENT 2 Z LISk, IBEMRA AT O RS I X
AR BARDOY R, S 510, JIEMREARNERICE JI2TREBICOVT
BEF L7,

(1) MRk ERTBLFTFFrurn

5 IEA e B & ARAVEE RIS B K ITT B
ﬁk@ﬂﬁ&ﬁﬁ%(mm‘ﬂwn‘ﬂprbwm‘mwm)tﬁ?thE
¥ (LH. FSH) "SR EMIfati o T o EAlai s & CARRIC S X 2T 38
%, BB (M109M54) % VORE L, RIS, 5%CO,/95%air
375 CORMFT22MEMITo 72, SREMBEEOREIL, BRBIII3KREIIST TR
il (degree 0<degree 1<degree 2) . 5&?&'01‘9‘1“’(‘6iﬁﬁfﬁ@ﬁ‘%ﬂ$€'?ﬁﬁ%c‘: L
TEMEL 720 RERLAEBFN%ST, EGF, TGF-a, LHB X UFSHIZII BRI R
R REL. BRBOSEEREL oY O VERRD48.8%0HFNZ170.3%.
73.6%. 74.8%3 X U84.6%ICHIME &7z (Table 1) o EGFE TF F U E Y DHFE
HRHEIZED LT, Sho OB ENITRBSI A, —F. BREY Vi
i# (FBS) ZWIML7IBADHEIRIIEE5%5THY ., ZhbDEFOHEMIZL o T,
B BT M % T C ISR 3 & AL OR) 3 TSRS BT X R
BATRE NIz, | o

(2) BOBRSIIB XIZTIEMBOE
R REAED & N7-EGF. TGF-a. LHB X UFSHICDWT, ZhHNEF



DRI EMEIES L ThE 0 E) RSO, BPEMRAERTLHE
MMz L7-58F (BMUIITF) T Sho OEFORMEEDREE HBL . B
ALIR-F I HEE S Z).')‘J‘Ei)‘iﬁ%f\.'l’.é NTWirAo7-DT, metaphase INDEDB# %K
WELTERE T2,

PR IeMiRaf+ A 98FCid, EGF. TGF-a. LH3B X U'FSHIX, metaphase INDE D
MEREL, 22 PO—VERKDL4.0%ICK L, ThEFh66.8%. 62.8%.
64.3%. B X UB6.9%DEVEIAEHIF O NIz (Table 2) o —F. BALIIFTid,
a2 PO — VEBRRKXIZHBIT S metaphase fI’\U) BEFAEST14.0% & I BRI IR F 0
44.0% L B L THFLEL, MIBRERFRITFFMoE X OFRMCL25ER
RBEER RO & Wizt ol (Table 3) o ZhboDRERIE, BRI EBITS
EMROBEMERLTEY, MBERERETFR TS F o ¥ ORBRER)FIT
SIRAIRE NS A b EEZR Lz, BICHRRERFR TS F oy 2@fmL:
BT, BLRFORMEELITI LV 77O —FTid, BIRRRS S DM
BOBMIERENT, 4%, BEMROAARBIIBT 2RHEHMAL UL
EXH 5,

(3) BRAERAEE I Bl CRAREE L S IRRER T D IR fia i~ F4: ik

EGF. TGF-a. LHE X UFSHORMEH~DOEINL. I8 EMIBNHIT O AR
ALREL, BEEOSEREHEMEELZEPFPELPI R o705, ThEDORET
ML RSB IC B 2 BARASTEE TH L0 8 T2 72010
1. 2HIREIDBEANORERERE T HLENSH D, £ T, ThOLORTFORR
BWAOWIMHBERBIANOREIIB L IZTHE LRI L, RPAKEEIIM100K;
B & EREE ML L CTATV, BB OIITFIE5 pg/miDinsulinZ A0 L /2M19955 #h &
T, 5%C0,/95%air, 37.5CO&M CHRREME & TR L1,

#EFRidTable 41Z7R L7zs EGF. TGF-a. LH+FSHOTHMIZ L ., HFEIRITa >+
U — VERXD50.5%Z8 LT, ENENT7.6%. 78.8%B L U69.7% ML, =
HE ST, EREAIA~ORARL I b U— VERKD98%H 6, ZRER



17.9%. 21.2%3 X U'15.9%ICHMIL 7z FBSHMERIZBIF 543 HI31378.8%, IR
BEEREIZ19.2%TH Y . HBEERFRITF F oo oRiX EAEEE20
b drol, :0)#’5%&;, INOLOMBRERTR T FroEr 2@iiLzK
%%m%ﬂ%mwfﬁﬁﬁé%ﬁot%%ﬁ\m%mw%ﬂﬁﬁﬁ%%LtW%t
FASEORERERFOZLEZRLTEY . RAERIZINS OMBEERF £ /135
FRMOEZZBRMT A2 &I2K D, RABAS T 7R B/ AR
BT, BRI ITES 2 BRBEEEREBONL Z AW o rh ol
UL, AARETEREMRE ORERICLVToTVBEOT, &b I EREM
JERERRZD OBRNT S - DORFFLETDH S, '

3. BRI R IR 5 AR R T T A

(#53%) |

IR BTN R AR R 2 2 B S LC. SRR AsEE
THRFPFRBELRELTVAEZEFRRINTEY, CORBERERT 2
L., BAEEBICHENL THEMRERET A LICE o T, FHBRICEKRE L2 vk
PERR LT TR B TREAER bbb, 25T, BREMERHEOERERE
EFORME - At R,

(1) i L7 SRR 2 L ig O IR R IR R 5

TR DR E LiEL, BEREDREFOZLEPFRONATVE, ORI,
MARE R 7077 —ERBIZL D ERDIEDT, ¥ YNNI UORERERTFOHF
TENFTRRENT VS, BBROBRPOBEREE LT, 5 pg/ml insulin& 0.5 pg/mi
aprotinin & AN L 7-M19955# (M1991AP) % Fiv: TR L - BRI R 2 Lif
(BGC-CM) %. BRAVEIIC X D254 IZiBME L2, M199IAPIZN L TEHAT L.
EREREFH M ERE L. BEERERYL, 10%FBSZ 7hI L 7=M19955 3 THK
MR L, BH%24~30M (1 — 2 M) TEMEL 298 F-OIERIEI R
FICXDFFE L 7o HAERAIL, 5%CO,/95%air. 37.5CHEMHTITo72,



FAFDBCC-CMIIER AR ER R LR L. BRI~ ORERIIHEH2
MLOSIAPE: M (FM) 01.3%%517.5% 3l L 745, #% L7-BGC-CM (cBGC-CM)
EFMT2545 5 & U 10MIC AR L 78T, 3.0%35 L 0°4.8% T, cBGC-CMOIES:
BREZIRIIED Sz h o7z (Table 5) o '

(2) 73— AIBEE & BGC-CMO R .

cBGC-CMASRARE R R &b o 7-BH L LT, BGC-CMOhEDS, Rk
BEFZNUCE 23 0TiR L, EREERICE TN BAREWE O FEN MR
WIBBEL—-RER>TWAILIEZ NS, I, SV a—RIZX MR
EDOREDN, NARAY—REOBHPWHETRESN T, EREHPOS V-2
PREZHEL TR I LPEX LN, £ZC, Va2 —XiBE LcBGC-CMOF
BB XZTHELA, BEEHIE. MIOOEROMBE,AS, F VI —2, I3
TT 37 RBERB L UTween 802K S, ABEF MU YA (413mM) . EVEY
B MU A (027 mM) B X Ugentamycin (10 pg/ml) ZEHML7-5H (GF-199
KM 1YY MET LTI Y (BSA. 5 mg/ml) ZiNA7-HuEEPEEHE L, &
V2 —AE (1.1 mM3B L U5.6 mM) &cBGC-CMOEE %A, '

Table 6{Z7R L7z & H1Z, 7T — ABEEE5.6 mM (I T FVOM199KE DB
B) 22511 mM (FHEZ2RBGC-CMHDRE) ICETS®2Z LIk h, BRBEE
BRALiZ3.4%% 5 8.5%IC PRI L . & HIZcBGC-CME10%RIMT A5 Z L2k o T
20.8%F TELLMIMLIze —F. FvI— RXBEE5.6 mMOEH#IZcBGC-CM% kN
LTh, IERIHRIIEILI%E RPN L LY, FEEEED S hi
Mol TORKRIL, BGC-CMDOFIRDS, BHNEMRICE A7 VaI—-XBEVET
. BBERERTFOBEND—DOERICIADNDTHAILERBLTVS, ¥
72+ cBGC-CMOFHEIE, BSADHIIZ X VIR EN D Z L HFED LN (Table
7) o TNHLOREDER, BGC-CMIZY VMBI DRE #RET 5 Z LA MRS
N, BSAZWIM LR V2 — AKERICBI 2 LIEORE: 2B L L TRERE
HFORBEIT) Z L 2TWERIC R o 70
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(3) MM AT A REARERT OB

¢BGC-CMZIMEMB & LT, ¥ VIRE, 14 KRB L USEMD 3B OEPLCIC
Lo THEEERERTFORBET> 72, FEETHL WS EORRAREE .
1.1 mM®O 7 )V 2 —R L5 mg/miDBSA % & L 7-GF- 199%%15»7‘5 MR IRt
BEOERIBH~NOREERIZ L o TEHEL /2.

FVEEZ U N5 74— (TSK-G3000SWXL) Tid, 4 FEH30000&#
80000 2FHICTEHD E—~ @B d LNz (Fig 1) o ThHEFNRFR
embryogenin-1 (EG-1) 3 & Uembryogenin-2 (EG-2) ¢ L. ThbHD ) bESFE
DEG-LIZDWT & GICHE 2 7, EG-1OFHEE 4 + 38y F A (MonoQ)
IR &, NaClOBEARTHEB S 25, BEEIR#ERMIZ0.1-0.3M
NaCINEE ¥ — 7 1z —B L TR & Il (Fig 2A) o 85I, ZOSEEHEMEY T
A (Vydac C-4) THET 5L, EG-1LE33% 7T b= VT E=2 L L
THHE N (Fig 2B) . SDS-PAGETHFE3I1000DE N F& L TR E R,
FEBSN/-EG-11, 2.5 pg/mDBETREROFER LR L (Fig. 3) » 35612,
EG-1DT7 I/ KIR7 I /BN FYVERICK VAT LR, 290FHETOR
FHE Y SR A T 7uF7 —2-1 (bTIMP-1) L 93%DHREATRD bii:

(Fig. 4) o EG-1id. bTIMPHUK &L ZEX L, cDNARLFIHLTIMP & —F§ 5 Z L AUR
ENTHD., bTIMP- 1L RIZEE N7z, EG-2Il2WVTik, YWEEI U bS5
74 =PEOBRIIBEND L ZAERL TRV,

bTIMP-1id. A FEH300000 T 7 UEEHT, 357 —E EHRA<T MY v
72 (ECM) %432 2¥u7us7—E¥2MESTHiERLE->TW5, bTIMP-
IASRAE R EET A REL LTIE, S0 X)) 2FHIC & > TRCMO MR/ FBE 2 #
BIZHET 52 e FELOND, —F, BRATIMP-1ICIE LEEOEHOMIZ, EHEM
AR R T A NS H B L BRBENRTB Y., 20 L) R ERT

BOERIC & ) SIS BRARIB S AR, BESRESNTRESD .

—101—



4. B BERIESHICBIT B Y SR EREIR DA R s
~MEIRE., 7V a-2ikE, MEKRRT-OEE~
(4 %)

HIEC R AR EERAE A S, cBGC-CME 72 13bTIMP-1 (EG-1) 2FIHTAZ &IC
L0, BIERHIZBWT, AHIBICEFET 5 2 L2 RIFRIERBTERE L2155
ZEMHTET, LA L, cBGC-CMPbTIMP-1 (EG-1) P F/MZEIEZRIET 5120
Wi, BSADOBRMDLETH o7 (Table7) o L7cAto T, HEERITBWTEN
Bl 7- R ERE, 72— RBEORT & RAERERT OB 71T T
?8&%0it,%Am%%§m¢mE&E®$m%%ﬁa\ﬂ%nvbm:of
EMERSR2DHE0H Y, BOBERARIC X A RRR LM T 5 02T,
BSAZ RIS O ET HLENH 5,

Tha—AREOKT & BERERF OB UNOERIEMBOZE L L T,
BOBEFULLOREIZZILRE, ThETOERTHRAREIIHVTELER
&ML, 5%C0O,/95%air T, MEREIIN20%TH S, MELTFEROKRER
BRI LD Y 5%FIH) ZEPFMonTBY., ZORET TIRAEANIZEN
BEFRICLIZBESRI DR TWIREILR>TWd, HEFERIIBWTIZ, B
BRIREREOHEIZL VROFHEOHREREL KT &, BEFWHICLI2BEL
MABZ LI VEBELRETSEEZIONS, BSAIL, BMEMOEERIIBW
THEERLBNT2HE2T2THEEID 2, 22T, ROBRAEBICBITS Y
YN ZHEIBOBRNRE B LITTHRRE, /v - ARER X UEN RO
HBERH L, 8610, FEREEL Vo — ABRERERCLASEET, B
MBI B CRAR R LANTFORERERE T2 L L 110, BLOMBRER
TFORBEETEK L=,

(1) ®B7 0V a—2FEMIZB) 5BRERE &AM L

WV a— A (M199K:4#b+0.5 pg/ml insulin, 5.6mMZ )V I —X) % RWT,
BRERE (6%%721320%) & REHEMRE L ORIEROBE LRI L7z (Table
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8) o 20%0, (6%CO,/95%air) DT, FHAIEMIA LV & FERRRFBEIE
2.6% L IFICED o o d, BHEHIRL L REEEITI S LICL D, 150%F TEL
CHBIL7ze —75. 5%0, (6%0,/5%C0,/90%N,) D&MTI, FHhEHIRA 2
FTHHREMSCIERBEEEZ O (10.9%) . LRI X o THilI2.5%IC
BT LA ChODERPL. BRBELZETSEAZELICLD, HL2IIREE
PRESND Z L2 6 N7z EHERENT TRNEMBOFEIC X o TR
FRRARA Lz, AR & 2 MREEIC L ) BERESLERITIC
EFLEEDEELLND,

(2) BEERERIIBITA NV a-AREOKE

BEBERSEM (5%0,) ICBWT, B#hD s/ Va—RiBE (0—5.6 mM) 25NE
FIZB LT TREES5 pg/ml insulinZ2 7RI L7-GF-19955 102 RS E L THREL
7z (Table 9) o mIBVREBREERIL. 22 MO NI - AREIZBVTHEDL
n7z (23.7%) o 5.6 mMIZBIT 2RI ERILL.6% T, MOERX (0—4.4 mM)
B L CARIC Ko7z, COERPS. SV —-RBEE2.2 mMICREL R
WEMCTEBRERELIT) 2 LICL ), BoBmE#ic BT ERICEKES 2
ZERL20% B LOBmCIERBERERLHFOND Z EAREN,

(3) EZ7nva—2ABHICBIT 5 BERRBE L ENIEROE

K7V a— A5k (GF-19985#+2.2 mM 2 )V 1 — A+5 png/ml insulin) ZHWT,
BRRE (5% /21320%) & EMEMBOMELZRET L/: (Table 10) » WS
fF (20%0,) Tid. SHBMNOA DL S FIERRBRIIIEC, HEET
5.0%. WEHITI.8%TH o7z, {FERETo THLRBEIMEEZI NP 07D,
EHNBEMBIZE D IV a—APHESRT, RELLDEELZLRS, —F, K
MFEEN (5%0,) Tit, LAEERITERVGERBIEER (2.1%) Tho0IIZHL,
HEMOBEITII279% L FECHVERBEERI/E LN, Tho0ER,L,
FERR L EEMOBER TIIEREISE LS B 2o TE Y, KEEE,
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K7 N I—-ADEGEPEEMOEERIIBWTIRFETH A LB LR,

(4) EMEE, K7V a— XEEIZB 5cBCC-CMOEE

EREE, BV a—-2AOLEGTENSEEELIT) 2 EICE D, BUBESE b T
FICEIFET A Z L2 25% L LOBCERBERER 2B LD Z 8o 1245,
2 OFITBCCOMERIT 5 2 LIk 1. &5 HVBRFAE S 15 T2
bz, 2T, 5%0,DEHT T, 22 mMZ V22— &5 pg/ml insulinZ HML
7-GF-199% 4% FI\ T cBGC-CMOR % ME L7 (Table 11) o 1.25%7510%0
BEPRE LIS FRTORERTI Y b o— VERROEBEILREI0.5%E
HEEER . BGC-CMDOIHRITRBD LN ho iz, EERK, K7V I-ADEN
TcBGC-CMOFIEN 2 L 2 2BHIIAHTH L. ZOERIE, v EOMHREE
AR OEE S A RTFIIARNICLETIERVWI EZ2RB LTS,

(5) ARAREICE I ZTHhiEtRORE

BEEFEUTRAT 2 H#E L LT, BERREOKBOMIZHAB LA O RAER MO
WM EZ LI, BB ES (EMEEER) 2LBL L2VAERSD, T
BEERFESN T BICHREZRET B HIFS s, €T, HuBMLF
EFOEA OWENBURORBEICB LITTHBERTF L, SRBRLUIZWER,
L-ascorbic acid, a-tocopherol, superoxide desumutase (SOD) . catalase. bovine
apotransferrin (BAT) . dihydroxyethylglycin (DHEG) . glycylglycine, 2-
mercaptoethanol (2-ME) 3 X UVdithiothreitol (DTT) Td» b, BEFHO S Vo~
ZREIZ2.2 mME L. 5%CO,/95%air, 38.5COGEMTHAEEEITo 72,

IhLDH L, EGFFA4—VALEW TS 5 2-MELDTTD RV IERAERED)
EPRO LNz (Table 128 X UTable 13) o 2-MEIX. 71.3 nM&142.6 aMDIBE
IBWTHOWRERERDR LR L. BRBEERIEL. o Fo—-VERRD7.5%IC
XL, 194%B L U17.2%THolze LirL, 285.2 aMTIE12.6% EFIRDH T 0 EE
HoN%LZY, 713.0 aMIZBWTIE, BICHEEELZHIEEL, BRI TRE
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TBHRIEEL B olz, DTTIE. 100 sMBWT, FEffagEL oy bu—LE
BRX6.3%IC% L13.6% & 2 ML EMINE €7z, LA L. 1000aMICBWTid, BB
RELMCMEL, RRBETRELLSORE ko, 2-MEEDTTOH IR
BEIZ100 aMTEDRVEETH D . BROBMIFLLBELHET LD, EH
BRFEELVWEER SN,

(6) BesrBEAE i TR LB T OANREICB JIZTHBRERFOE

IhE THRUIEORREAMHICET 2 EBIE, §-CmERME S (M1995#+
10%FBS) THAEELIBFEHCTToTE& L, LH > T, BOBRAELE
BOTHRIBE LTS, Al & 2 nEER BV TR I (R
TRETAPEIPRBEERE SN T2 d o7z, £2C, ROEMER (M199K 1+
5 pg/ml insulin*+10 ng/ml TGF-a) IZBWTHARER LT o /-0 F 2 4% 24~30
BETEHLL, 22 mMZ V3 — X &5 ug/ml insulinZ #H1 L 7-GF-199%54b % AT,
5%0,/5%C0,/90%N,. 375COLENGTHERE LA, HbET, EFEENREELRET
5 EFREIN T A Ml &ERAF (bFGF, insulin, TGF-a, TGF-Bl. PDGF)
BHRIML, ChOoDRBREIIBIIZTREELRN L,

R A Table LATR L7037 b U— VERIKIC BT 2 BEIHREI$27.4% T,
IHE CTHERIBE CRAER L BT EHCTBORIERLESTH o 1
COFRD D, TCF-aD BAKERADOTIM & EBER /K N 3 — 2RO SRR
DA X > T RABRB I CTRA LI IF2 5 RSB K% VT, A

IEREET IR I CERR R TE L 2 LA RS,

%IHHQ,EEEEHLEQ LTit, BBRLATRTORFICAELRHEIED S Nid o
7745, bFGF & TGF-BL%A RIBHICEIM L 72EBRX T, L9 Tidd 2 P ERIIBEE
DWINAEED btz (33.6%) o T ThHDHMBRERTORERB~OHEN
PHREBBEZORBREEOEFRTHO A EAIEDSNTB Y., KMo
BOEDL ELIIRE 2 ED D LENDH 5,
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Table 2. Effects of growth factors and gonadotrophins
on nuclear maturation of bovine cumulus-enclosed oocytes

Treatment  No. of oocytes No. (%) of oocytes at each nuclear stage*
examined GV MI—TI Ml
None 175 33 (18. 9 ) 65 (37.1% 77 (44.0)
EGF 184 0000 613325 123 (66.89
TGF- 51 8 (15.7%) 112" 326289
LH 56 9 (16.1% 1 (19.682ie 36 (64. 3g)
FSH 58 10(17.2Y 15259°%) 33 (5695

ggnmpal vesicle, MI:metaphase I, Tl:telophase I, MII:metaphase 1I.
& Percentages differ significantly at P<0.05 (x” test).

Table 3. Effects of growth factors and
gonadotrophinson nuclear maturation of bovine denuded oocytes

Treatment  No. of cocytes No.(%) of oocytes at each nuclear stage*
examined GV MI—TI MI
None 50 16 (32.03% 27 (54.0) 7 (14.0)
EGF 50 9(19.6 ) 26 (46.4) 11 (23.9)
TGF-a 50 6 (12. ob) 32 (64.0) 12 24.0)
LH 51 6(11.8" )) 32 (62.7) 13 (25.5)
FSH 50 11 22.0™) 28 (56.0) 11 (22.0)

*GV germmal vesicle, MI:metaphase I, TI: telophasel MiI:metaphase 11.
Percentages differ significantly at P<0.05 (x test).

Table 4. In vitro development of

bovine oocytes matured in defined media

No.of ova No.(%) of ova
Treatment added to added to fertilization drops
fertilization cleaved developed to
drops : blastocyst
None 194 98(50.5%) 19¢9.8%)
EGF 196 152 (77.6%) 35(17.9%
TGF-a 198 " 156(78.8") 2e1.2%
LH+FSH 195 136 (69.7" 31(15.9%%
LH+FSH+EGF 198 155 (78.3%) - 18(19.2%)
FBS 198 156 (78.8") 18(19.2%

Percentages differ significantly

3 bat P<0.001 and G
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Table 5. Effect of concentrated BGC-CM
on in vitro development of IVM/IVF derived bovine embryos

Medium* No.of ova No.(%) of fertilized ova d_evelopéd to:
fertilized 2-cell 8-cell Blastocyst
FM 158 97 (61.4? 44278y 20139
BGC-CM 171 124725 804689  30(17.5)
cBGC-CM \
25-fold diluted with FM 164 114695 533239  53.09
10-fold diluted with FM 166 s 7™ 623739  8@48)

*FM:fresh medium (M199 + 5 pg/ml insulin + 0.5 pg/ml aprotinin);
BGC-CM:bovine granulosa cell-conditioned medium; cBGC-CM:BGC-CM concentrated
25-fol%bé' ultrafiltration with a YM-10 membrane and dialyzed against FM.

abcd, Percentages differ significantly at P<0.05 (x” test).

Table 6. Effects of reduced glucose concentration and concentrated
BGC-CM on in vitro development of IVM/IVF derived bovine embryos

Glucose ¢cBGC-CM* No.of ova No.(%) of fertilized ova developed to:
(mM) (%) fertilized 2-cell 8-cell Blastocyst
1.1 0 47 33(702) 20 (42.6) 4(8.5%
11 10 47 34 (72.3) 17 (36.2) 14 290.8")
5.6 0 . 59 45 (76.3) 29 (49.2) 2 (3.4
5.6 10 54 38 (70.4) 54 (50.0) 6(11.1%

*cBGC-CM:BGC-CM concentrated 25-fold by ultrafiltration with a YM-10 membrane
and dialyzed against PBS (-).

b Percentages differ significantly at P<0.05 O test).

Table 7. Effects of BSA and cBGC-CM
on development of denuded bovine embryos in low glucose medium

BSA c¢BGC-CM  No.of No. (%) of ova developed to:
(mg/ml) (%) ova .
, fertilized 2-cell 8-cell Blastocyst
0 0 11 90 (81.1) 65 (58.6) 2 (1.8‘2
0 5 113 94 (83.2) 70 (61.9) 8 (7.1 )
5 0 112 88(78.6) = 64 (57.1) 14(12.5)
5 5 113 92 (81.4) 71(62.8) 302659

ab, cPercentages differ significantly at P<0.01 O test).
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Fig. 1. Gel-permeation HPLC of BGC-CM :
Shadedbars indicate embryogenesis-stimulating-actibity (%blastocyst/2-cell).
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Fig. 2. Chromatography of EG-1 by A) Mono-Q ion-exchange HPLC.and B) C-4 reverse-
phase HPLC. Shadedbars indicate embryogenesis-stimulating-actibity (%blastocyst/2-cell).
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% Development/2-cell

Fig.3. Dose-dependent stimulation of bovine embryo developmeﬁt by purified EG-1.
Open bars:8-cell embryos, shaded bars:morulae, closed bars: blastocysts.

1 5 10
Embryogenin-1  (His)-Thr- X - Val- Pro- Pro- His - Pro- Gln- Thr- Ala-Phe - X -Asn
* £k &k ok ok kK ok *

Bovine TIMP-1 Cys - Thr - Cys- Val - Pro - Pro - His - Pro- Gin- Thr- Ala-Phe -Cys-Asn

15 . 20 25
Embryogenin-1 Ser - Asp-Val-Val- Ile - Arg- Ala -Lys - Phe - Val-Gly - Thr - Ala- X - Val-
* ok ok ok ok kK ok ® k. ok k% *

Bovine TIMP-1 Ser ~Asp- Val- Val- lle - Arg- Ala -Lys - Phe - Val-Gly - Thr - Ala-Glu- Val-

Fig. 4. Amino-terminal amino acid sequence of EG-1

*Sequence identity between amino-terminal amino acid sequence of EG-1 and bovine

TIMP-1. X:unidentified amino acids tentatively assumed to be cysteine. ( ):less than total
confidence.

Table 8. Effects of gas phase and the presense or absense of BGC on the
development of IVM/IVF bovine embryos cultured in high glucose medium (5.6 mM)

Treatment

No. of No.(%) of fertilized ova developed to:
Gas  With (+) or without (-). ova

BGCcoculture . fertilized  2-cell 8-cell Blastocyst
20%0, * 120  94(783) 80 (66.732, 18 (15.0")
- 117 95(81.2) 65(55.6°)  3(2.6
5%0, + 118 90(76.3) 56(47.5") 3(2.5
o - 119  88(739) 72(605)  13(1099
ab,cd '

Percentages differ significantly at P<0.05 ()(2 test).
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Table 9. Effect of glucose concentrations on the development of denuded
bovine embryos cultured alone with defined medium under a low oxygen atmosphere

Glucose ‘No. of : No. (%) of fertilized ova developed to:
(mM) ova :

fertilized 2-cell 8-cell Blastocyst
0.0 11 82 (73.9) 63 (56.8) 18 (162
1.1 127 93 (73.2) 69 (54.3) 19 (15.0%)
22 131 100 (76.3) 86 (65.6) 31 (3.7
33 122 96 (78.7) 69 (56.5) 21 (17.2%
44 117 89 (76.1) 72 (61.5) 20 (17.1%
5.6 128 91 (71.1) 72 (56.3) 11 8.6)

a.b, cPerc'entages differ significantly at P<0.05 ()’ test).

Table 10. Effects of gas phase and the presense or absense of BGC on the
development of denuded bovine embryos cultured in low glucose medium (2.2mM)

Treatment

No.of  No.(%) of fertilized ova developed to:
Gas  With (+) or Without (-)  ova

BGC Coculture fertilized 2-cell 8-cell Blastocyst
20%0, + 160 - 123(76.9) 77 (48.132) 8 (S.Od)
- 156 127 (81.4) 106 (67.9: ) 6 (3.8d)

5%0, + 146 106 (72.6) 74 (50.7 C) 321

- 154  119(77.3)  96(623%) 43 (2795

ab.c, dPercentages differ significantly at P<0.05 (x* test).

Table 11. Effect of concentrated BGC-CM on development
of denuded bovine embryos in defined medium under a low oxygen atmosphere

BGC-CM No.of No. (%) of fertilized ova developed to:
(%viv) ova
fertilized 2-cell 8-cell Blastocyst
0.0 210 173 (82.4) 120 (57.1) 64 (30.5)
1.25 216 161 (74.5) 119 (55.1) 57 (26.4)
2.5 217 : 179.(82.5) 138 (63.6) 74 (34.1)
50 220 182 (82.7) 139 (63.2) 65 (29.5)

10.0 218 173 (79.4) 123 (56.4) 63 (28.9)
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Table 12. Effect of 2-mercaptoethanol
on development of IVM/IVF derived bovine embryos

2-Mercaptoethanol.  No.of No.(%) of fertilized ova developed to:
(nM) ova :
fertilized 2-cell -8-cell Blastocyst
0 226 181 (80.1) 156 (69.0) 17 (7.5")b i
14 118 86 (72.9) 72 (61.0) 13(11.0)
7 237 181(764)  158(66.7) 46 (19.4
143 232 186 (80.2) 151 (65.1) 40 (17.2%)
285 174 134 (77.0) 115 66.1)  22(12.68°9
713 122 87 (71.3) 75 (61.5) 0 (0.0%)
a,b

%9 percentages differ significantly at P <0.05 (¢ test).

Table 13. Effect of dithiothreitol
on development of IVM/IVF derived bovine embryos

Dithiothreitol No.of " No.(%) of fertilized ova developed to:
(nM) ova —
fertilized 2-cell 8-cell Blastocyst
c fg - IR
0 9 81 (84.4bd) 687085  6(63)
1 95 75(7189°)  67(7050) 7(7.4)
10 95 86 (90.5 73 (76.8?) 7(1.4),
100 96 66 (68.8°)  60(62.5) 13 (13.5)
1000 97 58 (59.8%)  30(30.9% 0 (0.0

abcd,efgh, 'Percentages differ significantly at P <0.05 OC test).

Table 14. Effects of various growth factors on the development
of bovine IVM/IVF embryos under improved culture conditions

No. of N o.(%).of fertilized ova
Treatment . ova developed to
fertilized blastocyst

None 124 34 (27.432)

bFGF (10 ng/ml) 115 34 (29.6")
 Insulin (5 pg/mi) 115 23 (20.0°

TGF-a (10 ng/ml) 15 23 (20.0%)

PDGF (1 ng/ml) 117 32 (27.4:")

bEGF (10 ng/ml) 116 39 (33.6)

+TGF-B1 (1 ng/ml)

& bPercentages differ significantly at P<0.05 (¢ test).
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