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B1E R

RELBTIAIRBOMRR 20 MBEIICHLE Y ZETSE K O
RO h, PO BENRRRBRIPRESEHE LU, /. U »H
SOBBHHREEHE LAKBMIE 1 89 14 I Heape S 7 # ¥ jr &5
TEFZ2HTURK. 2 v b (Nicholas,1 9 3 3) . ¥ ¥ (wWarwick et
alay I8 B ) o oY OWilletbaet ad ol 9B il ol @
(Kvansnickii, 195 1) . < (oguri and Tsutsumi,1 9 74) %
ETHEDPHON, RETRELKLYYOHRBREHMAMEEH L LU TAE
THPL<BEHZHRB3 LI,

—h . MABWOEH AR DB BT 5 W& Chang (195 1) # |
KT Austin (1 951) OBFTFOXHRMEBORERICHEY . Chang
(196 1) RuSX¥oRTHHANBER L IRBENTREANIIRER S
CExEWMAIIUE, £, Chang (195 7) WHERDRTNXHK
REEER F2REIEDILEWMEL. ¥ 5. Austin and Bishop
(1958) BRYvHBEORTELBOTEBEWORENE(LTH IR T
A RISZEFRALUEZ. BRGICHABHTH IS T DHNZHE O R
(Dauzier et al., 1 9 54 ; Dauzier and Thibault, 1 95 6) M»H#
£Y. Chang (1959) B, VY ¥ TREBDODFEAKE T & HMNT
EPHOTEAZR 2T, XBEROWEME2BHELUIETF 2B LI &
BB L. TO®R, RTFOXHBEESEL2UATOERBHATIT> BE
BREIRNE, T S5 NS R X~ (Yanagimachi and Chang,1 9 6 3) .

TR ( Iwamatsu and Chang,1 96 9) . EWE v b (Yanagimachi,

1972). v+ (Toyoda and Chang,1 9 74) . » ¥ (Brackett




et al.,1 982) REOBYRTITbhli, CAOOKAZTRHIL X 8
THHEAKRITFTHEROLIDTH Y, LI, DV R EDRBILB VT
. AR FHEHCDIDERABRRTTFORROEM XX, 5 F %O R 2
EhroRHABEILZ LY —HPSH >k, £, Sirard and Lambert

(1986) bHHABFEHMOTHARRIFITFERIRML T, K4 3K
ZITV. VHFIHEATHEER., WA ~ORABB LB HIZ X > THE
FrRTOYDS. —FhH, BABRBTFER LKA IR BT A RICD
WT, TeEH S (19 86) ., Crister et al. (1 98 6) & ik 4 i &
WFe2HOT., BAXHEL2IT., TOBROIHNEKER2. VI FHEAND B
WHEYVIHEATHKAERER., IESABRBHCZNECRBRELETF 255
CEicBH Lk,

ToR., SHEHATHENIPIERL, AT HERBROBRERILD
WTODORGE P kY Y (Gandolfi and Moor,1 98 7) % ¥ (HRE & . |
1 98 7. Fukuda et al.,1 989) Tiibh, BEBHHOHWE N K E
EITOLIT I, WELEMRPFEMBEO®BERBIIX>T, K4 TH B
BRETHEITDIDILIHRBINZIETR VR I,

Lol s, VDY FORIAEM, BAZHIITZT OB OERE T
MID2MAERDLBEXT. MAZHILX2LEN 2 HERE O 4% & &
WeHALILSENT, AMAETRALEBRER TOR 0B 5 # & i
DERBZDPRAZHE LB LXETREER ST IS ZRH bk I8 0 Ik 4 5 3%
RBETLIBRE EIT ok,




B2 8 vyﬁ%mﬂﬁtﬁwéﬁ7m4>a4x/m7@mmﬁ¢%
TR LIEITRE

#HE

Brackett et al. (198 2) UMABYORA R RORTUBE T 0 &
maﬁﬁ%ﬁ@mﬁétﬁ&rhéoﬁ%@ﬁﬁ%ﬁﬁ%@ﬁﬁﬁ%é
wuﬂﬁwimﬁW?wmﬁﬁ(numimde,1977)k%i
9~%4#?%%@%%@&&6@%(&%%“etﬂu1980)\
CadA/ K700 (£6H,1985) $IT2a3ME% 2D %MK
T@W%%(%nmhﬂaL,lQSSM&Eﬁﬁ%éh~&M%ﬁﬁ

BEOBHTHEEROANDZEI Lok, LaL. Ch oDK 70 TR
NERBET oL BE. BF O HD IR BEBBLTOEAY 5 b 3
FOCXDROMUBPREE~DRER DO TR & H A2 < 2,
LWl Z&ds, AETRYCHUABRIFEA T, ¥ HEH T
WEHREBTBIAT7 244 ) 7 OhBBKNZTHERIRZ. & < 102
WHE., RS LV XN EN TCOREE~OR TR B L IET D
W2oOWTHE U,




59 1 4 7

THEENE TRy e W38 CoR=vyog
(100 1u/m1) BEUCHBAMNL S beq sy (100 ug/ml) %2
CEBREK (8. 55 NaCl/l) KRELT., 3MM AN ER S I- &
B o, AEABKTHEL LB M#2RETELSKEmMYy ., &
&2~5mm@9ﬂﬂ'ﬂ’&lOml@:&‘%%li&ﬁbf:l8G®?§i§‘f§f'§‘?ﬂl/\
*ﬁiﬁﬁﬂ%%ﬁﬂﬂ@i‘&&t%&:"&él’&félﬁtbf:c U 2Btk W ( phosphate
buffered saline, PBS: Table 1) iz 1 O%DEETY SIBILK F M
% (fetal calf serum, FCS:Gibco Lab.) %200 X 728 TW% 3l U 7= 50 f9
TRAMELZEISMD P52 F v r o — L (1008, Falcon) W
THAMBICAHML. Leibfried and First (1979) ofmizig-> . 5
= A e Gl %@tﬁﬁﬂﬁﬁmﬂa&:@inrwéﬁﬂ%%iﬁ.‘%&:ﬁtLf:
(Figure 1) , Eiﬂ%;&ic:m)vx&4‘/ﬁbw’gﬁéménkbt # fE 1K
D A @Kiﬁ&lﬁ%@ﬁ?{:ﬁﬁf‘éoko

T DOBEFITIE. TCM-1 9 9% (Gibeo Lab.) i1 0 % FCS., 2 5 mM
N-TU2 -hydroxyethyllpiperazine-N'-[ 2 -ethanesulfonic acid]
( HEPES,Sigma) . R=3> U ¥ G (10O 1U/ml) BBAML A} <4
> (100 peg/ml) . 1 ug/md5FBMMBELE-S (follicle
stimulating hormone, FSH: FSH-P, Burns Biotec Lab.) . 1 0 g g/ml

DEXRE KRB ILE > (luteinizing hormone,LH: P-LH, Burns Biotec

Lab.) HBEF1laug/mozaA ST F -1 78 (Eo, A NbB )=y,




Table i

Components of PBS in aqua
dist.

A NaCl 136.9 mM
KC1 2.7 mM
NaHPO4 7.4 mM
NaH2P04 1.4 mM
B CaCl2 0.9 mM
MgClZGHZO 0.5 mM
Glucose 5.6 mM
Na-Pyruvate 0.3 mM

*A=PBS(—)




Figure :
A) Follicular oocyte with compact cumulus cells(x 100).

B) Follicular oocyte with germinal vesicle(GV) before
in vitro maturation(x 1000Y).




FEBSE) 2HEMUEEEEREROE., IFRCOBEBRTIEMBEHL
., BEDO2~6KMAMIC80~100pl0EZHRA2ER3 S5 mD 7
ZAFy 7 BEEN (Falcon) KSEDMAFHEL., 6L BHB5%C O,
EFRUORATRANZIE RGNS 74 (T BAGDHANS 7 4
YAAN, EHALE) TLHEZ2EY, REAAEEZANTCAMTEE X &
REEEBELIZ. 1hMEHEZYD10~15HOFE2RBEXE22~2 410
s ELUE. BHERXHEI3I8C. AMICOL5%L95%2ERT, M
MELLUEZ, ~HOWMFRERBYUEOLDIIEEHR 8 ~3 28MT.
MEdf L., ERIZHEL .

il R
WFroumMiEitm (1985) 0OFEIRBELTH>R. KILAXA
BEXCTN-FA 7P HRAE, 4 1BEHOBHE D 6 AT BIC TH
MUEHEEBERIINE ) VEBE®R (LO%JUtEUY) 20T,
0. 5 ml AbB-HVEx 10O TFRETCHSEREIR., &
BRBIAMAEERZES (37C) BBLT, 3Xx%27-0L. 5mo i
10nMA 7 =4 > % &0 & KM% W (Brackett and Oliphant,
1975 :BO#. Table 2) THHEZHML. 2EHERKE (45 0¢ ﬂ
To5HM) L. BBERBIUVIWHA I U BHBEERELE. RTFRBRE N7
x 107/ mitB®3&>5I10mMb7x2A4Y%2B8BORTH T2 8%
X, P E2UTO2XKTUBLE. D72 KB BERERE 2 %

7Y ME 7NV X (bovine serum albumin, BSA:Fraction V, Sigma)
=S BOWT2fizaA&M L., E&H£35 mm oHfHEFEM (100 8,
Falcon) W 8O0~100plonNS7 4 FANVTFONHEEL, REAH
AER (38C., 5%C0O0-,295 %2R, MEBE) A T4 MDA




*
Table 2. Components of BO medium

in aqua dist.

NaCl 147.47
CaCl, 2H,O 2+92

Y4 2

NaH2P04 HZO 1:.22

MgCl2 2O 0,69
Naaco3 61.60
Glucose 13.88

Na-Pyruvate 1«25

mM
mM
mM
mM
mM
mM
mM
mM

Phenol Red 0.0002ug/ml
Penicillin 100IU/ml
Streptomycine 100ug/ml

*
Brackett and Oliphant(1975)
medium without 3mg/ml BSA.




B#ETOolkRe K., W7 x4 >4 A ) 57O BRIBA A k7
(Ca-lonophore A2 3 1 8 7 free acid, Sigma) * B & & H

(1984) oMBITLEN>T, =X/, —-)b2EDMSO (84 1)
BRAMU 2 BEORGFHREERL., —20CTEEN. BELE. &
DAF /B T7HRGFERIEREHENCBMAKEH TS OFIcFT L.
0. 1 uM BEWZ3E> CHFREMRCHEML . 44 /&7 % &
MUTHhES. 30VBIC2%BSAX2ZDBOBAEMATHFRE®»
2ERCAHAMU, A A/ 7o 2WH X, LWHEF®KEE O~
10O lDdNRS 74 AANTOMFEELL, 2~3BMAEREXRI,
BERHEE3I8C. AMECOL5%., ZHAI9S5%BT., fAMBEEL L -,

b 4% %

WHBRRERZRLROIW TR, D50 0DRAMEELENAS T 4 414
FTDO2%BSA-BOBT3EHKAFULL. TOH., KM EINFILRKE
I 2 X, RRICHLUEZ. figsshilFdiin (FRF% 3
x 107"/ ml) OomBERBEMALL M EMBRH (Figure 2) & & % iz 50
F%210~15@F2AL., A 7=z24A > RR58M. #7484
/R T OHBREABMERIR, BREHEREX38C. AMIFCO,
5%. X9 5 %T., fMMB|E LU /-,

s "4@ D

TCM—=189RI1I0%FCS, 2868nM BHBEPESB. REA L
T A 2 L0 D s dne Ridircads i el 01U S m 1
ERUONRTITIAVAANTOEMATHENATH UL FR3IBEFL 2.
RS . R37 A FA N TOME LE0~100p1) £10~150
W ok W FE2 AR, 43 ~44ARHERIKT, BHEZXHE3 8C.

9




Figure 2
A) Follicular oocyte with dispersed cumulus cells
cultured in a maturation medium for 22 h(x 100).
B) An oocyte with metaphase-II plate(M-II) of
chromosome and first polar body(PB, x 1000).

10




AMIBICOL6%. BRI THRMBEE LU, BHEARTH., EXENY
HWTT., ERvFALITWEY, TEHHRVMEMBEREL T, 5048
DIRE2zHRBLE, 28, ~WOWFREKEHEEKL 6~ 1 8HMWHEIIHEE.
kAL TRXERERENT,

WH BB, BAZHEBLCEBRORNNBEREBCLBTINTELRROD
FHBETOBRKIIATWMESL - (38CHE) LTH- -,

WFrEFLEBROEE, B#E

BFELRBYENEA (837C) LEO., 1L%eFPhaod-¥%22f
PBS (—) (Table 1) HWTHEEBXH., SioMREBABREXRIELZ. Ch
SO FRAIMIRI7EY D ERSIZ4A 2B ULEASAF TS ALEER.
AN T RS bl el 8GR R )~ b2 4
T2HMBEELL, BEBWTFE20. 5%7EbALEALTL~3H
MikaBRR72 b7V - )V TEBUL., MM EZHMHE (x4 00~
1000) THEL Z,

WH BRI FRBEAOEBERZEAS, KA ZTHEROZTH O W & . H1 A
RHEHNOBEFEA (BTFTHBOEL) b2V EEIZKE TR T B
ZHEBLILPDOEZHEIINE L., 61, ZHFEIWO R T, M & i & H»
1T >BDOND2DHDEEEXKIN (Figure 34) HEL -,

P2 v D g . avA

BASTRERER2~3MBUBITAMBHER LD 2Rk 2T 54,
PBS+10%FCST3HmEKkRHB. VHFIHEWN (Boland,1 9 8 4)
TA4~5BMEHEXRE, "9% (ME4~5kg) BHERBIZEL
AN BEEHLEL. B2 ~5HMce MEBHERUH AL E

11




Figure 5 s t
A) In vitro fertilized embryo formed both pronuclei

with a sperm tail(F:female pronucleus, M:male g
pronucleus, ST:sperm tail, x 1000). I

B) Embryos(compacted morula to early blastocyst) :
developed in rabbit oviducts(x 200). ¢

12




Oocyte treatment Sperm treatment

Aspiration of Thawing of frozen
follicular oocyte semen(37°C)
(2 to 5 mm follicle) |

Washing (450 g x 2,5 min)

In vitro culture with BO-caffeine
(5% CO2 in air,38°C
TCM-199 plus 10%FCS) Resuspension(7 x 107/ml)

Ionophore 30sec

TwOo- fold suspension with
BO-BSA

Incubation(2 to 3 h, or
4 h)

Matured oocyte Capacitated spermatozoa

l J

Insemination(4 to 5 h, 5% CO

5 in airc, 38°C)

In vitro culture(2 days, TCM-199

plus 10%CS, 5%C02 in air, 38°C) ;

In vivo culture(4 to 5 days, %
rabbit oviduct)

gy

Figure 4. Procedure of in vitro fertilization
in chapter 2.

R TSN e
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( human chorionic gonadotropin, hCG:d + b o v > | 7F [H K &% )
10O I UZE®IRALBRELBEREBFLEL . 2% 70 A1 %2 H
W, BB EREL. ERHKRUBML. FEINEESHB O XINE N & K
L. RoBHE., WERIOINLA ecmFEMIIAS AEXy % H
WTHRE2AL2EOHEZFHR (PBS+10%FCS) &bt ALTHD
hitr, BHBA~SHTYYYXFEEBERLUIWEEML L 2. IoEREK,
BRRAEZMOVBRZIHNE2ERLITGDAZ. BRKEO R FE B MH 7K
METTHRL., RER. RUKZER. VKBRS XTCRER R H
L, £0O—3dFigure 3BIZxw U o

B, AMRICH T L2 —@#HOBRIEFigure 4L K,

= AL

A7 x4 REBLOA T4 4375 7OHHRXRIZET DA
R KA TER., KOoNBRERSVNLRERDBEA~ADHRE R EIXR E
wEkked (BE) Uk,

KA B e R RBREE OB # I Table 3 R Uk, SR
DHBEREEMMBBE LOBUATEREMAL. B REIBIH&O
C- s BRRB SR, BB AE PG (Figure 3) & H 3% B # &
2 OMMTEAEL 35 MOMFIATERDSNE, TOMk, BEllO

14
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BREL LU BMOLHIMMTIENIHY ., i, I2KHHOKER
KH TR IFEOMBERE DI THP2HBD 6 R 2,

724 YEBIEDB 7242 AF /75 7OHERX DR R Table
Al 724 vEOZKEREXE3. 3% (49 /9 2 o T
HT7 24 e 43/ F7OHARORREHRE88, 5% (69 / s
THEMEARESABDO AL (P<0. 01) . X6k, ZHFHHOD
E® S8 (Figure 3A) DL ®»LHERA7z4YRT2 2, 4 % B
F OB 724 A7 BT7TOHBRETS 3. 6% LW EMICHEEND
A»ohlk (PO. 01) . ULH L. LR TRARRTEEMTAHEE
RO ool

Hh7 A VEDOHEERPE23., 8% (87/366) . Flk, #7=x
4y A A K T7TOMRBAROETRZAL 2. T% (214 ,/501) TH
AEBAEE (P<0. 01) k@WEERULREZ. 6, KB DL
MBI LoD EHDEERHIT7T A Y ET26. 4 %. y < By - T
YA A 25T OHBERTHES 7. 5%T. mMEMIEAREIPNRDOoNT
(P< 0. 01) (Table 5) .

Y XHE,SCEARBEORERUBR~ORERE 2 ~ 3 MM OB M
DBE. H7x2AYETE5., 9%, £, A7 zA A X/ KT OH
HETR L3, 0% TThoks 8o AMBBWALELEOROBMETIED
224 YKT35. 3%. AA/K7RET37. 5% LHWEMIAHEEE
@B bR ZEP D (Table 6) o

15
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Table 3. In vitro maturation of bovine follicular
oocytes cultured in TCM-199.

Duration of No.of Stages of maturation* No.of

incubation oocytes degenarated
(hour) examined oocytes

GV GVBD M-I M-II(%)

8 32 10 16 % Il Awaat 2

16 35 G FRIRED0 .0 1

20 35 TR o " BREE A 2 |
A 35 F5 .5 0 35(100 )€ 0 |
24 45 0 0 13808700928 0 E
26 34 0. 0.5 2 29(85L350 3 |
28 31 0 0 N IO L 4 |
30 35 0 0 0 28(80.0)° 7 %
32 33 0 0 0 28(84.8)°°"" s E

Maturation rates with different superscripts are b
significantly different(P<0.05). ¢

*GV=germinal vesicle, GVBD=germinal vesicle breakdown,
M-I=metaphase I, M-II=metaphase II. '

**Two oocytes showed formation of one pronucleus each.

16 |




Table 4. The result of two sperm treatments on
in vitro fertilization.

Sperm No.of No.of No.of

treatment  ococytes oocytes(%) Both(%) An enlarged Poly-

LK * %
examined fertilized pronuclei sperm head spermia

Caffeine 92 49(53.3)% 11(22.4)°2 31 7
Caffeine b i

plus 78 69(88.5) 37(53.6) 23 9
ionophore

a versus b(P<0.01).

*Total of in vitro fertilized results derived from two
bulls..

**No.of embryos that formed two pronuclei / No.of
oocytes fertilized.

17




Table 5. The result of two sperm treatments on

cleavage rates.

- Sperm No.of No.of No.of
treatment oocytes embryos(%) d4cell (%)
* * % i * kK
examined cleaved embryos
caffeine 366 87(23.8)° ' 23(26.4)%
Caffeine % b
plus 501 214(42.7) 123157:5) E
ionophore :

a versus b(P<0.01).

*Total of cleavage results derived from two bulls.

No.of embryos cleaved / No.of oocytes examined.
* kK

No.of >4cell embryos / No.of embryos cleaved.

18




Table 6. The result of two sperm treatment on development
after transfer of cleaved embryos into rabbit

oviducts.
Sperm No.of ' No.of Stages of
treatment embryos embryos (%) development** Total(%)
*
transferred recovered
M :{CM EB BL
Caffeine 49(2 to 3cells) 34(69.4) 0 1 1 0 21 8.9)
19(4 to 8cells) 17(89.5) 3 BE NS R 0 81855 3) §
Caffeine 49(2 to 3cells) 46(63.9) 2 4 0 0 6(13.0)
plus
ionophore 62(4 to 12cells) 48(77.4) 4 10 2 2. 1¥81374:5)

*Total of embryos,
**M=morula, CM=compacted morula, EB=early blastocyst and
BL=blastocyst.

19




KA TOHRBREZERFHNEZ2 22U I RDEYLHMBETHDI LB RB
XNz, Suss and Wuthrich (1 9 85) @7 >8R F @& 4 5 % v
MEeBBBERBEDOVT, HEMBERLOKMEL OB A >HP &K
BHERALHED, 20~248BBTE-2722Rr0LEEHRELTHYL., 5
DHEBERLEE—-B LTV,

hA7z4 M LA 744/ B T7OHBREIERS IC@HE
OB E, -, HHERL2OCCZTHER2HBIZE T D4 Ml
DEORDEDD2HEE2MEXELIILDODTELZ2HEM B FUELFKT
HDHEBPh RO, TSI, EERRORFTILERELZ2LET
ZRFRALERERTEZPRwIEPob A4 A /570, 1 oM, 308
WEPEYRFHETHLIIEBRENTZ, —FH., Byrd (1 981) . &
Beritm (1984) $&XUHHE (1985) cCcal A/ 7 WE %1
-~ lOp MREBOD T VHETALEETI CLLLDTRABREFHED
DETFTZ2RDPTVBE., AXBTHVWEO., 1 pu MBEODODA X /) K7
(A23187) THhHBMR (Hh 724 VK) LHBLULE-BE. THE
THOBEFENOBETREITHILIPAFR TRADoNRTHE Y., EH
(1985) ovwvHAZHELHOEAA /S T7TBEO. 1 uMBP#EY
TholIleHh. FERIPOBDIFENT,

HERODYFIHFEABHMIEIZ22ER~OREFELBVT, A7 A
VREAA IR THAEARTEZE b Oo, XEROA X /) KT
DHEHERZTHEEDDIOETHICHESHNFREZWELEXEIHNRPH Y. F
o, MM EBZEORER~ORBFULREBERBEOLARVILIHBIR I,

20




VKM TILUBBECLSIDIA T A AF ) BT OHE NS Z R
FLEITREL2ACIEHNT., VORI FOBRATERZERH & % D KR
RELOUBRBIUTCUAZHEROBTUBILBIZID 74 EEH7
A A/ R T7THBILEIIEAZTHER, HHERL2 ST LY I XFIE
NBHBRORBREBE~DODREBIIDODOOCTHERA 217> K.

BESBHKOY CIHEIPORSMMULI O S EDIIREIPF X KRR
OBEHIC., £, 103 7THONN R FREBEAZTHE OK F I DA
Wk, BRRBEZERTCM-199+10%FCS2EREMBELL T,
MABBEREHREITIEID, AR EDO-DHILS~3 2B BITKRAZH
Di-HIL22~24KHliTTHLNT, HFULBEIHAEEBREZ2 3 7TCHRET
Mme, shERE22HFY., A 7245 mM (CR) £l Hh7
A5mM+4F /870, 1 pM30BME (CIRK) THIHEEL.
4 ~5BHMOTHR2To>h,. RABHBRLETCM-199 2 &ML
LT4 2BMEsrsMes L., WoxAF-YeHEk. VHFHEAT
4A~5HM. WAKZELR2T>R. 28, THREXTHHEHBEK 1 BKH T,
HHEoOoBEL BB LEETFY, FFRA~BEZEREZEEREL UL TH
e

BoRBRoH bGP ELLRR BRI B ENAKL 2 2B ETY
—JELE. SAZTHEPBRCEXTE53. 3%HBXTCIRKRT8B8. 5
% THh . £h, 2XTHIPOEEZHEIOLED ZHEREXCKT
29 4 RBEUCIRDE S, 6% CTHhor, TRE. 29 B0 2 MW
BMUAB~OHEREICRT23, 8%FLKUVCIRT4L 2. THTH
D, THBBIUCHHRLBPULCERHMULCIRTRFLBEMBAIE SN

21




oo UL, DHFHEHNELBHULZIBEMNORKRERLBE~DORE R
CED2~3MBPoBETS. 9%BLT4MRERPBOETRIE3I S, 3
% THholr. CIRDZTORERR2~3MBRHPTLII. 0%BKTA4
MBMTR3I 7. 5%¢. CRECIROMTEEZEIRD oD
o 3 B

BLtoRELSG., H7z4viRHL, A7 244X 7 KT & DG
Al 2B FRLBOER PUAZH RS ITCWHMBHROM EITHEYT
HHA B REINT,

22




w3y RBELOBEBEIPERAZTHEIIXTCZTOBRBOMAELE I
b KEITRE

HEBEE2AOLEAZTHE CRRATIHERCI VR R EROD

L 5 & B Y ¥ ¥ (Brackett and Oliphant,1 9 7 5) . k& k
( Trounson, 1 984) $KXU W ¥ (Sirard et al., 1 9 84 ; Sirard
and’ Lamwbert, 1'0'8 5} Iritani et'al.,; 1 986) LBV THES
RTWB, & <ic. Brackett and Oliphant (1 9 75) Ko HFiLE L
THBEOHOHEBEHREZA O EEARERIARESET 652, THARHE
T EROEBERBORBEINERILIVBRDIEDEHERL TS, U
PLEDBS. CAOOHBERSHEFFORMEI»RBTEHH ., HH=HE
PREER~ORELHLTCOREFLFOREEZORBIL DV TERMEMR
5N T WV,

Lo b, KETR., BEEL o@EZFKRASZTHEAE. & <.
SRR FHERBICIVYFITATORER~ORFT LS LETRE.
¥, chobhoBoh-hAZRBRBOMFAORFTERDLDEDET
BREt L o
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WFE IO FUE., BHIAZH. SHBEOKRAEZELZ ST RO EE
ERBBEIXTCURNETHBEOV Y FHNEARBRE2ETEN B LS
BB, b, HFRBR A 724214 ) 570 BICEST
Tole FIWARXSLA LV (BH) BEXVT7NRN-FA 7P HABE. N L
w - FHE, BENEE L LE, G6HOBESL D SATBTHRBLU /-
HEFBEREIMNE I BE®R (1L0% 7Vt Y) 2HVT. 0. 5 ml
AP -5 Ex 10" TRECHMSRER., RRICHtXHh I,

MO~ DB

DY XFHELSCEP NN EARERUBE~RELEZR O — Wk &
MELRIAKERBFER., Ao FEAKC2BT >, £4 38, HEHK T
~BHHOZIWAIL, FEHERAEBEL XD THEABRB LB h 12,
KA W -0 R Al Table 7w UK. #EHHED KU FEE
Takeda et al. (1 985) HLXUTHFWS (1990) oBEKXK> -,
1. 4MJ VLY %2 BOCPBSHBBNCIBRBTHEE2AR, BRT1 0~
20, AP -RKARLT-5. 1CO7Na—- NRAILRK
L. Bl MKE2To%k. 1502 RABETHBFEL. To., #9
0. 5COEMET—-32. SCETHRHAL., BHRBERE~BREL . HH K
FLl. BBRRBRAMKA I -2 ERTOERRBER, SO5CRBATIT-
o BMBBEIETable 8 RKRRLED. 3 afun-2230LPBSHB
BILLIIBXVINIZE A5 PMBTREBEL TR VLY V2 Fok. Bif
HMICEPBS+20%FCSAHVORE, ¥, BREERIBMER
30~40H. Xbit, 60~70HBEKEBREX 8T HB M
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Table 7. Components of freezing
medium in PBS.

Glycerol 1.4 M
BSA 4g/ 1
Penicillin 100IU/ml
Streptomycine 100ug/ml

x
¢
(




Table 8.

Components of deglycerol medium

(in PBS),

I Glycerol 924 mM
BSA 4g/ 1
Sucrose 0.3 M
Penicillin 100IU/ml
Streptomycine 100ug/ml

IT Glycerol 462 mM
BSA 4g/ 1
Sucrose 0.3 M
Penicillin 100IU/ml
Streptomycine 100ug/ml

IOI BSA 4g/ 1
Sucrose 0.3 M
Penicillin 100IU/ml
Streptomycine 100ug/ml

26




2 TITORIo.

il 4
B OAZLBMBEAEAMOEKN TR R, HHEBRBIOCRERDIE~DREH
B X2BREWR XY B h iz,

MM DK T B KT Table 9k Lz, 3 -~ HDME# S DK
% (52. 5%) PEHEL., odbHDODETHRHEB84L., 2~
903. 5%DHBETHEEZRRD»OS>NT., 3—-HeMoSHOXHHL
OHMIzEM®BLIDTCHEZLIRDORL, ¥, EXHIHOEHR
SEHOEHIESRX3I6. 1~75, 0% eEHEMEFLMWMTESDE N
@y ehlk,. UL, BEHOBESLAOZR FRAHEE 1L O0. 0~
16. T%0RHBETHEZRIB Do RO,

L RBWEDEKENZHE R OIS F L Table 1 OKRKRULE. ZEHROMED
o3 -HoMEHERR17. 5%T, wosEHDEH (38, 7~
48, 3%) 2HRTHEZE (P<0. 01) REMEERL L. &, 5H
oA MBELNELEORO 5D 28&E38. 8~70. 9%&&H
MEMTES>EIRDOR Tz,

Y XA RBRORERUABRA~ORERE 2~ 3 MBHKE OB M
3. 4~10. 5% (EH8., 1%) . 4MRPWIALEOEDTRE
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Table 9. Fertilization rates after in vitro insemination
among the six different bulls.

Bull No.of No.of No.of

No oocytes oocytes(%)

— Both(%) An enlarged Poly-
examined fertilized LN

pronuclei sperm head spermia

1-A 40 36(90.0)P G e 18 5
5.3 38 86 E)7 . . 24(22.0) 0" 5 4
3-H 40 21(52.5)° 8(38.1)2 9 4
4-H 30 27(90.0)° 18{66.7)"° 4 5
5-h 38 32(84.2)°  16(50.00%% 10 6
6-B 31 2B693.8517 . - FlgE. " 3 4

In vitro fertilization rates with different superscripts
in the same column are significantly different(P<0.05).
*A:Angus, H:Holstein, h:Hereford, B:Japanese black.
**No.of ococytes fertilized / No.of oocytes examined.
***No.of embryos formed both pronuclei / No.of oocytes

fertilized.
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Table 10. Cleavage rates after in vitro fertilization
with sperm from different bulls.

Bull No.of No.of No.of
No.* oocytes embryos (%) ;4cell (%)
examined cleaved** embryos***
1% 288 114€3926)° 45(39.5) 2
2-H 354 s W ey 107(70.9)C
3-H 326 57(17.5)2 28(49.1)2b
4-H 257 10740553 49(47.1)ab
5-h 186 12(3847)° 28(38.8)2
6-B 259 125(48.3)° 67(53.6)0

Values with different superscripts in the same column
were significantly different(P<0.05).
*A:Angus, H:Holstein, h:Hereford, B:Japanese black.
**No.of embryos cleaved / No.of oocytes examined.
***No.of >4cell embryos / No.of embryos cleaved.
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Table 11. Development rates after transfer of cleaved
embryos into rabbit oviducts using the semen
of different bulls.

Bull No.of No.of Stages of
*
No. embryos embryos development** Total(%)
transferred recovered

M CM EB BL

1-a  65(2 to 3cells) 38 0 1 3 0 4(10.5)
43(4 to 10cells) 38 3 5 0 1  9(32.1)
2-H 30(2 to 3cells) 24 O -2 B 2E843)
39(4 to 10cells) 39 22 6 2. T iitata
3-H 29(2 to 3cells) 22 T O e 23
19(4 to 10cells) 16 0 5 0 0 5(31.3)
4-H 35(2 to 3cells) 20 1 0 0 0 11 5:0)
35(4 to 10cells) 13 1 2 1 1 {38 .5)
5-h  44(2 to 3cells) 40 2 2 0 0 4(10.0)
28(4 to 10cells) 20 2 1 1 1 5(25.0)
6-B 32(2 to 3cells) 29 0 1 0 0 1 3.4)
47(4 to 10cells) 28 4 3 3 2 12(42.9)
Total*** a
235(2 to 3cells) 173 U S SR TR £ ot
211(4 to 10cells) 135 12 22 7 6 47(34.8)°

a versus b(P<0.01).
*A:Angus, H:Holstein, h:Herehord, B:Japanese black.
**M=morula, CM=compacted morula, EB=early blastocyst and
BL=blastocyst.
***Total of developmental results derived from six bulls.
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Figure 5 . Three calves derived from in vitro maturation
and in vitro fertilization including one set of twin

in October 1987.
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25. 0~42., 9% (¥ 34, 8%) THEEBEFSL WM EEZELRD
SHeholkP, VDYHYFXFIHNE~BHITIBATORDOINE A F - YViL &
2T, REMDBE~DHRELRE (2 ~3 MKMW : 8. 1%. 4~10
e 34. 8%) B shlk (BP0, 01, Table 1 &),
., VB FRELOEARINEMBEARER~PUBERIEO — 8 % %
A ~BHULER, HHEROBME» SR 3EHRIBELZHR. 24 L.
1MORFE2BFLOAHDET 2B 72 (Figure 5) . #HEM T 3 @ H
lEPEZRL., LEHOET2H .,

HHBEFERHOEKIAZRH TRERPACIDIZREBILEROL LD 5 C

EHTRMEN TS (Brakett and Oliphant,1 9 75) . REBRILH
THh3—HoE#FEPEZHFRERLEZ. ULIAL., SDEOHEES TRHE
2T, RENLZZHERIICHF LA DO P2 6 F . K
A% 1SKHMAKISID, EEXZHESIXUTCXZHKER2HE 4 MW
Mo ED28MEREABELFHMTARERES>EPA OO, T
I F W FET DM EMMEE SEF (Yanagimachi and Chang,
1 9 6 8 Thibault and "Gerard, ‘19 73 ;! Thibault et al.,
1975) DEBLEZERADZEIDD, HFAKRRAEOBRBIIK O WK E N MHE
Bick>TR%2B7~-% ( Brackett and Oliphant, 19 75) . %
yrFroFEReca A /7B TR EDIDETHMBANDCad I D F A
(BmH. 1985) KEEHERPAL. SHEEE S KT HKERIG
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LETLIHEMN., TROLLEFRINFANBATZIETORRMABE S DN
bR IA, X6, BEMAR L BKMHEICE T D M E W A
BMOBBREZTOBROKOEEZHHLRELHEELTHEY., SR OKESN
SREBEHOEBOLDILL., COEXIRESDEER L TE IR TLA
FHEORBERLERD, A TORFORXHEBEBS KT LK KIEHE
DD, FLOPEFSETRBEEXRTVS., RalE. NN U ¥

Clew €% al.5E 98 85 Parrish et 2l 1L 88 5 aj Xu el 8l
:'OB.6 1 L et alv, E98T) o Thad T RmTE ( Zuckerman
and Alvarez, 1 98 0; Byrd, 1981 ; & icH. 1984; 4
s 1 985). BSA (Byrd,1 9 B 1 ; Seigel and Graves,
1981) . 724 (BEfELiEHEH. 1984 ; Crister et al.,
1984) . ¥4 279U v AMP (Crister et al., 1984) . 4% ‘
v EBEXM® (Brackett et al., 1 9 8 0 ; Fukui et al.,1 9 8 3 ;
Bondioli,1 9 8 3 ; Sirard et al., 1 985) . BEEKRB
(Iritani et al., 1 98 6) . 4 3 ¥ Y — )b (Hanada and Nagase,
1981). aryFod4F 8E (Lee et al., 1 9 8 3 ; Lenz et
al., 1983) BLUsHKM®K (Fukui et al., 1 9 8 3 ;R 5.
1985) 2¢¥RbHD. ChooWHEOAENNRMAGOETEK, 5
Wi X VIS HEARE B X ARAE., BRFOoOBKEIL XS KN X
BAORBBHIHLPTEDLITH S S,

U EXFBEARZLBOT. 2HMBUSSIVEAMBMKEOB HER.
BMIEAMTRERIIELZ2ADRVI LS, WHMIHE K » 5> & I LR
~DHRBEIHN LU TRBELOBARZSIRASERBL TRV & MR
Xht-, 1. BER2HEBRBLWI2~3HMBHMTH ETROKER
ANDREBBAMBUBU Lo TR AT, B2HELARICHEICESR
cHBY. CORMTO2~3MMMKEET TRREBLESD 50 HBIT L
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FRESLEATOVIDHDLEHE X BN T,

- s ARBHroBON-FMELRALERO — B ERIMPTBEL.
EEBFEAEBOIAECELS, KASHAROEXNERKREFT LT
ZCrambLT VR,

wo kAN BBELOMGBEORE LN R R, s 4+ 58 Al
%ﬂio‘é:v‘i‘?#ﬁﬁﬁ"é‘?ﬂ%ﬂﬁf&@s‘é%%%%«@%ﬁ%‘%mBtl:ﬁ&"a"ibf:,, i
BB Ty IR ERBLU. BHE2~5mm®»DIf»S>HksLIE |
188 THOSNBIHNFA*ERRCEHLE, RBRHEEELTCM- 199+
10% FCSHEMBMELT22~248H, MABHBRITXY
ﬁoto%%ﬂﬁﬁ6ﬁ®E%¢@ﬁﬁﬁﬁ%%w\37@&%?@%
% . A7 x4 5mM+A4AF /787 0. 1 u M3 O®MEL T, A%
(2~3%m)b.4%@@%ﬁ%ﬁoko%§%%uTCM—199
+ 1 0% FCS®EERERMELL T, A 3B MBERLME L., SHEIMOA
?—9&ﬂﬁ&~v%?%%ﬁ?4~58@\¢ﬁﬁiéﬁvko&£~
ﬁﬁ%mﬁﬁ%%%18%%?ﬁm@@ﬁ,mé%ﬁw\ﬁ%ﬁﬂ~w
BB REREELR. &, KA S ko PR X T KR 2
& 4 SFEOTHER2ET ORI BHRKBEL
W%%%ﬁu@m¢5ﬁ?84.2~93.5%®ﬁ@?ﬁ%%u%
wenfy1@(3—H)u52.5%tm¢mw&rﬁ§m@ﬁ%%
Lt(P<0.01)°W%?®W%$u3—H®@W®wl7.5%
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CEBEERLED. 4 DZThi38. 7~4 8, S DEH AW D -
Lo MW HOEEZRKIFIOEDLEEE38. 1~75. 0 % @ & [
TOHOBBELr M TESHO>E 2RO, £ 7. SREIE b D 4 M B o
HOBHEE38. 8~70. O THBRAD S i, DY XIENT
DREREBVDE~NORERUBBE R 2B8 181 5. 2~ 3 MR KTDR
MT3. 4~10. 5%, 4MBRURLOKDTHIE 2 5. 0%
42. 9%THY, ERBBFL M EEEZRRAD SR h o 7z . #H
BMREOBHICXY, R4 3EMIBEOTIHEHREL . I1#HDORT % &
CABEDOEF 2 H. REE TR IFN LEHISHE L. 1 8 DB T % 1%
5

ko » o, MEFOMUZLPERAZHICRET I8 50 p
FOoRTELR . EXEXBHHOHEBS X UMER IO A MBYMK D 5
PHENRELBEIT DL N RB R,

X

Ra
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BAE GAZTHAHARBOKABEBE L L BB BT 2 &3

=T

VIYHEAZHEDDOR BN KR OWWMEE Y ¥ ¥I% (Boland,
1984) ey YHERN (Eyestone et al.,1 9 8 5) T4k py &
BT DILUEUED, BBV ETHREXRIOLBT X 3, e b il A
THABPEWRPESRILEDLOL., COFERY WK OEED 5 i
MEDFBRIZACORTE R, —FH. YoWHMMEHN THEST 2+ 8
~1 6 MM oOM THEIELLTLESZ A MO T 3
(Thibault,1 9 6 6 ;Camous et al.,1 9 8 4 :Eyestone and Rirsk,
1 98 6 ; Heyman et al.,1 9 8 7 ;Bavister,1 9 8 8) . » > & {il It
DUENRRBLILRTI2BL2ORFDPITORTELZN8~1 6 MM oIk
TCOREIL Yy V2 ANKEMRBRTIDZIFERZDEDAECER R LS -,
W% > T, Gandolfi and Moor (1 98 7) kY ¥ mMlMl oIk 4
BREULELYYONE LEMROBBLTORENRELEN TH B o &
EHRE L. VYTHRAMORAD R X, S LEMBE 2 @3t
KOTHWMBOREDNRBBYD 53/~ (Eyestone et al., 198 7;
Lu et al.,1 9 8 8 ; Eyestone and First,1 9 8 9) . % /. F B
Heyman et al. (1 98 7) o vB T ey PuwdsvT. Bo¥EErH
BATOMHMBOREILEAHRBLLILE2BE LTS, 7. Az
BOWTHHEMS (1 987) &UFukuda et al. (1 98 9) 57 ik
AEREKBORA BN EMBEOREBERNETH THI L 2 HE
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L7Zce U2 L. DA ROMBNBRoREMBIZBE L T L
MEMS DRV FIHENORAEREOUBRITDLR T ROV,

TICTAETH., AT RSHMBUMBROMBR~OREICH
LT, YR LM, VOREROAMN R, YV EMBI XT Y
FRMPE L ORNTORERELOSTCRL VY FINEAEZEM THBRG %

=ul
cu

R

II \Il\l E ﬁ :£

AWIICH T D —HE D@ IXFigure 6 xr U =,

9 F AL ¥R

BEHSUBOTRBUEYVYHRIY, B2EBOME L FHIZBL T
Bl 80 F W ksl L BE PRI, WFOEFEIZIE., TCM-1 9 9 # i
10%FCS., 25 mMBEDOHEPES, *=>U G (100 1Uu/ml) .
MAMLZbTA42Y (100 pg/ml) . 10 pug/mOLHBET 1
pg/mMDEZHRMUIEEZEBREH L, WTF2COKBHRT3EERL
., 2~CHRMMIKS 00 pn IOEBHEEARKXND S A+ /) HEE
M (four well petridish, Nunclon Inter-Med.) AR . & & H»H U &
5% CO22 30 A THNEIELHHINNS 74 TLEEE Y., REBH
AHBERATAHNEEZELHEZRIZ. 17205 ZY30~40H@0
Wre@BHEIE, 22~24KMERLL, BERXHFETI39C, AHEK
CO25%& 90 %EAT, BMEE &L -,
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Oocyte treatment

Aspiration of
follicular oocyte

Sperm treatment

Thawing of frozen
semen(37°C)

(2 to 5 mm follicles)

Washing (4509 x 2,5 min)

In vitro culture with BO-caffeine

(5% CO2 in air,39°

TCM-199 plus 10%FCS) Resuspension(7 x 107/ml)

Ionophore 30 sec

Two-fold suspension with
BO-BS'}A
Incubation(2 to 3 h, or
4 h)

Matured oocyte Capacitated spermatozoa

l

I
Insemination(4 to 5 h, 5% CO2 in air, 39°C)

|

In vitro culture(68 h, TCM-199
plus 10% FCS, 5% co, in air, 39°C)

In vivo culture(4 days,rabbit oviduct)
or .
in vitro culture(6 days, control,
co-culture with oviduct epithelial cells,
co-culture with cumulus cells,
co-culture with trophoblastic vesicles,
co-culture with amniotic sac cells)

Procedure of in vitro fertilization
in chapter 4.

Figure 6,
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KA BREREG DT % HBOPULOLAMEHBLE NS 7 42440
FD2%BSA-BOWKTI3IEBKEL I, MBI B F2 R (8
FRXEx T 07 7 w1 DNEZEEAL W EMBRE S IZHT A
10~15@fv&AL,4%@%%énk°%§%#ﬁ39t\ﬁm
HCO 8 %BXTERIS%T. MABEL L /.

i AOR ) B
TCM-199iIK10%FCS. 25mM HEPES., #EB A rL

7“}\‘?4:‘/‘/100;tg/m12¥5<k(ﬁ’\°:.“/')?/(}lOOIU/ml’%
BO NS T g CAANTOREMATHRAZHE UL T2 3EAEL .
SO, BIFT LA NTDE Q0 4 lO)A-af:'?::)vV\H:B»O'v
0T DHGFW T2 AR, 6 8HMEELI. BREEHE3IC. &
MIBCO25 %P XUVERIS S THMABE L L 7. HMER TR, EHKHK
WETT., v Fqa v Fitdn. WMEMBEZREL T, HHOKES
Bal., FwlMaLr-4148 (2D 2 4., 9 %) O 8 Mk i
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2 (Figure 9 A) %%k L 1.

8 Ml fio M IE D % D % D K % K

LRI >DTHORLZBHMBEUMBERUTOHEOEHRATAL ~6 H
MEESRZ. 26, BABFEOEBBEHITETCM-1991r1 0%
FCS., 100IU/ mlaoR=>UrG, 100pug./ ml OB R
L7 b A Y BLUC25mMHEPESHNAbhE. 4AKX7S
AFYIHEBNIK1I YT NSHZYB880ul otiid Ah., Rl H A B
ERATHRDUAMBEE IR NS 74 oA ANV EBE>T, £K & 55
~1OHOREHBL L. BREHERL39C. AMBES5%C0O0,.95%
ZABIUTRMEBEL U, 26, BHSBEI28METCERET>Fb
£

1) MBER :BRE 2220 bHBEZEETIC. LiLE#osr T
XN I,

2) VU E LEMBLEOREER  HEMKKEETIHEKO Y & 5§
BEE2RBEBICTRMUL, PBSIWIO%FCS., 100IU/mlo=x
—Y YV YGEGHEBKXKUT100pug/ mMloBGEBAMNL S NTAS>Y%MET
BHTHEANEZHEBRT DL, IR LEMBEIED Sh i, Lid
TCM-10 00K THERALKF (450g. 54) 22HITFTW., Y
1AB720Vm]lOoOMBEZEBERE2880u 1l T2y it HEL -,
e & ok 5h 3 D 3 B Al i M fa 2 % W W 8§ X 1z (Fukui and Ono,
198 83

3) vVl EMEREDHEER : KAFHWEEES (1 987) . Goto et
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al. (198 8) & & ¢ Fukuda et al. (1989) oL wwit->r., ¥
wh b, W%"ﬁ'%?&ﬁ8B#réﬂ'(-‘t"/\°~yv“—4yﬁ‘&:&o“{%‘ai&’énfcﬁﬂﬁ
Mife & 5 R 2 D F FH BRI O

4) Vo RBEONB L O HfEER VYRER ONK (Heyman et
al., 1 98 7) Wi BMBEWLES: (FWS. 1987) »oIkdrEy
KHREA 1 3HBROBOPHMB L LTH Y SRE, 2OKEPES +
LORFCSDODADEASASY Y- LATEBT (R4 Hy N, 7 =

Y -4 ) % B Tembryonic disch B £ 4% 1 ~2mm®dDINF iy
Alee NARTCM-199+10%FCSTIHMCO of ¥ % 2~ -
- (39T, 5%COBXUIS%TR. MAMEE) ATEE XA,
MREBIEERUABOBREH E L AR HAERE XN -, BHEEL - i
%%E@@d\ﬂ‘é@?ﬂﬁ?ﬁ&(ﬁﬁﬁﬁ"‘)tuy?‘iiﬁ&i%:&ﬁ&:fﬁbkﬁﬂic‘:lﬂ
MRiCiTohk. BMUEZEBEREO D . 2~THMCOy) 1 > % an-
= (39C. 8%CO, LV 9I5%%&. BMARE) HT. TCM —
199+ 10%FCSEHOCTHBLEDBIENZE H KK O 1%
FEH U (Figure 7) .

» 3 L . - - - A

J\i’,;' B LTI

s & 112 A s

P = SO T TV

5) UYEBMBLOKKER : Vo BB FEABES L TR L. B
TOBRDPOEBABERE L., BE2~4 5 ABOL0Oh 6 EE» E
?ﬁ%#ﬂ:ﬁxbmb\PBS+1O%FCSO)]\97‘:73"51~‘/«7—-I/W?
SR (R4 A Ay b, 72HF—8) 2ACT. AEROEE - b4 !
DBREBHRELT, Wilmm20MBA I OYBLE. BKoftBEED S5 ~
L2ZBEIR, 1Y Vdi) 6EOMBA % AR (Figure 8 , Aoyagi
et al.,1 99 0) .,

A R R e T
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Figure 7 .

A) A bovine embryo(13 d) nonsurgically collected from
superovulated cow(x 40).

B) Trophoblastic vesicles(TV) cultured for 2 d
after frozen-thawed(x 100).
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Figure 8§ .

T

A) A bovine amniotic sac fragment at 60 d of pregnancy i
(x 40). i

B) Monolayer of amniotic sac cells cultured for 7 d i
(X 200). i
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Figure 9.
A) An 8-cell embryo cultured for 3 d after
in vitro fertilization and in vitro maturation
(x 200).
B) A blastocyst developed from an 8-cell stage
by co-culture with trophoblastic vesicles for
4 d(x 200).
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6) " FHFANEER ; SHMREMMIEREIPBS+10%FCS T3 E%
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CERFHERE2EBEOHE L HEIc& L 1.

WO, AR, TRBORA BB BTN T £ - KO B X
HBTORERTATMBSL - b (39CHE) LTH- .

4~ DB

AHEXDLOBORLKERNE (Figure 9 B) o — i % 8 % 7- i W
MG, AN OTFEAL L ~2@FT >, RIEBLT~8HEBEDH 2 1
HOZWAER, FEHERABRL LD THABBIIBH R, HED
JUMBMA KRB BEIBELRARILIT >/, £/, GHRET I BHER 35
~40HBXTE60~TOHAREBREI - HESTHEIHIL L Hd
Nl SO, HBBHMH., BEFOoBNSLTEBEERTAL SR T,

e 3t g
CHEORBERULLIIBBB ~ORERSICE B o B4 72 6 1
(BEELBERROHE. €. 1984) 27T HMo# 413X 2HKE
WERoTHEXh I,

B HR

ERBERALIIBBRE~OHRER X Table 1 27U, % LKW
fo. REBONRBLITCEEMB L OB HEIL I8 MBYKO KRR
~NDREBBEHRETH39, 0. 50. 7T85X048.,. 6%THYH. =
HAHMTHEZRB DR Z2ho, WEEOZTHIE 1., 9% L &R T,
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Figure 10 . Normal twins derived from transfer of
frozen-thawed embryos co-cultured with amniotic
} sac cells in March 1989.
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STUDIES ON SPERM TREATMENTS AND CULTURE SYSTEMS OF EARLY
STAGE BOVINE EMBRYOS IN RELATION TO IN VITRO FERTILIZATION
SUMMARY
The effects of semen treatments and semen from different
bulls on in vitro fertilization results and the effect of culture
systems of early stage embryos after in vitro fertilization were
examined in order to establish a stable procedure to produce
bovine blastocysts derived from in vitro maturation and in vitro

fertilization.

Effects of two treatments on semen from different bulls
On _in vitro fertilization results 0f bovine oocytes

The spermatozoa from six different bulls were treated with
caffeine or caffeine Plus Ca-ionophore A23187 and their effects
on in vitro fertilization, cleavage and development into morulae
of in vitro matured bovine oocytes were investigated. In vitro
fertilization results(formation of both pronuclei, cleavage and
development to = four-cell stage) were significantly(P<0.01)
higher using caffeine Plus Ca-ionophore A23187 than those using
only caffeine. The rates of fertilization and first cleavage were
only slightly variable among the bulls. However, the present data
showed significant variability in the formation of both
pronuclei (36 to 75%) of fertilized embryos and development to the
= four-cell stage(39 to 71%) by using semen from different bulls.
Development into morulae of embryos recovered from the rabbit
oviduct did not show any significant differences in relation to

sperm treatments or individual bulls.
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Effects of culture systems on the development of in vitro
fertilized bovine embryos into blastocysts

The effects of co-culture with oviductal epithelial eeils,
cumulus cells, trophoblastic vesicles or amniotic sac cells on
the development into blastocysts of bovine eight-cell embryos
derived from in vitro maturation and fertilization were
examined. Frozen-thawed spermatozoa were treated with caffeine
plus Ca-ionophore A23187 for capacitation and were then co-
incubated for 4 h with oocytes matured in vitro. Fertilized
embryos resulting from this in vitro fertilization were cultured
in HEPES-buffered TCM-199 Plus 10% fetal calf serum(FCS) for 68 h
and then removed from the cumulus cell mass. The eight-cell
embryos were cul tured using four co-culture systems either
without cells(controls) or within the rabbit oviducts. The co-
culture of oviductal epithelial cells, trophoblastic vesicles or
amniotic sac cells significantly(P<0.05) increased development
into blastocysts(39.0 to 50.7%) when compared to co-cul ture
with cumulus cells, control or rabbit oviducts(1.9 to 29.3%). Six
0f 16 recipients became pregnant with frozen-thawed embryos
derived from co-cul ture with oviductal epithelial pellscl/zy,
trophoblastic vesicles(2/7) or amniotic sac cells(3/7). Eight
calves, including two sets of twins, were subsequently born.

The results have demonstrated that co-culture of embryos with

oviductal epithelial cells, trophoblastic vesicles or amniotic
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sac cells is a useful method for enhancing development of in
vitro fertilized bovine eight cell stage embryos into blastocysts
and for producing normal calves using frozen-thawed embryos
derived from in vitro maturation and fertilization.

It is obvious that this study is useful to stabilize

production of blastocyst stage embryo by bovine in vitro

fertilization and contribute to the practical application of N

bovine embryo transfer.
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