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moX WA B OF

AFFFRIE. RBAIITF 2RI U RN CEIL S e F4-4EE (TEH5.1986) & |
HETOU T SEFHNEREEHAGDOE L EERNE UTHI S E 52 &% HEEIC,
W F OB S ENZHREORHE TEKUE, b5, MFOZRHEEEHFELEE L
Ty FHERFICONT, A4 ) 74 7 (A2318T)ILHL & RHERALIE DBERDBRER % B 5
WUy AR VIBERED AR VBEICOWTRMN U, SRR FEEERLUE, —5,
GI-FC OO TN MR & OB CRAER 2R 95 L L BT, IRRORNE, HEEHD
WS A0S 40 0 72 IR BRF DR (CONWTEH S M U . S 0IC, ROV, FFEICHE
FHAIICBIETEABRBETCOMBRICHAESE S HEHEICHO>VWVTRITL LELEBIC, BL
hBlROEEEE cORMEEBRUE, BOhEBRIEIUTOLBY THS,

L. ¥ T O RHER 5L

AFEDG DEHL R F LN T, KINTZREHE & G S B 5N &7, (RIMFASH
FICHELU., ZBEERRDZEICEH>TAA ) 72 7 (A28 D BRI 2 RET L 1=,
by, FME7IVT IV ERWEEBIEX Ao~ N ( BOK, Brackett & Oliphant,
LOIONC I ) e 4 2 % LOnMo L A 2GR PR U. A4 )07 (A2318T) %0. 1 M, 1
SEREE, 4MmE 7T I #20mg/nlICHEIE U 7= B0# (BSA-BOHR) THEBARL T,
MR IR W, — ., RIS BE CREERERICA A ) 74 7 (A23187) 4LH % +#-47(C, BSA-BO
BWTEEHFRU., SRMHAINEELU TEMICHWE, 4BHOMB4 BB FICBNT, 1
A )74 7 (A2318T LI IC & - TT9~96% DI FRAEME S hiz, 4HD> B 28I,
A8 T83~2% DB WZMEMNE S hEM, 2 TIEI~38% LENWZERTH - 7=,
SHMDAIETRET0% U LOBNWEHEEE DL EHICIE. 5~ 8K, IIFLETFEit
HRRTDIEMMFELL, 44 ) 747 (A818TAHMEICH N THEE L O 7 T35
KNESNEN, BFOREIC L > CARMCIITFICRAT S L., RAKCRMEEY
BGEMNH - (Table 1,2,3),

SYHDF RS F &2 HME7IVT IV EBRWEIEIES A 11— N (BOB., Brackett &
Oliphant, 19750CHh 7 4 > B 10mMol A 72 CTHE U, M7 IV 7 I 2 %20mg/mlic
EIE U REBOBICASY Y (JRASRY Vi) %1.25~ 5.0 1/nIinA L CERFNE,
IS BICHERT 52 LICK » T BIRMX TiE35% LR WK FIC BN\ T HT78~87
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B, BIFBECIOTHBNZIHERIBONLBEENH S LADI-E, BNZEX
E/RBEHICIK, LEEREEYLEFRHERETHZLIEETH S,

2. EREAIT ORI AR ZERDORELERE

£ RIS THED TR S DRI T ORINE & AR SHBEDRAEREICONT,
YRR OB & OBE TRE U, TBEOS DN TEED &I & RRAINT &
BERMUEBE, 1EHE Y OFHRIK9. SEICH U, HINTE LT3, 2%, =
SICHIE AR AT B Ly (RO IC B T & 2 I F LRI T & 2507033, 2%, 1 5%
EYTOETH -7, SPRRED NI AN ZEED 2 ~ 4 IR O 54 R 13
YEUBH-E, WEDEFRICON TEEAOHRE EAOSIAME#HEL., HERS
LICIIR RS U TRIM U 2SS, BASHCHWAZLDTESHFILESLY
5,506 T, FAERKN. BIEEAY, BITREAY, BHEEY, BEL L OREHORD
CLBEEPRETRRN L, EOBBMOTIENSESNERFE, RANTCHBHTS
e Ko THEBBEANREL 2,

ERNTE TR AR D IE, ORI & BRR < KRR EAERENE,
FNEBASECND I LICE Y, BRAARET S Z EAES IR SE,
NI TR =TT /NIRRT T % B 5 L . MRS R R
CEoTRAL, BIEM, RASBEORER AL, TRICELHAORBRIE
MBI EENE ARSI, SIEMIREAE< D OB SN B” BT, S5k
BaR<CHIMTEANE, ABINF., B” BTFERAENZNEN 97.4, 89.8%&
B<. CHINFD52.9%& Y BN, ABSIF, B” BIIFOIERL Zh Th6.8.
85.8% L& < . SRR % K < CRISIFI353. 3% LED ok, ABISIF063. %% 2 M
Bl B L A, B BISIFI229. 5%, CRISHFIX17. 1% & BAEAUMEA - 7 (Table
4.5.6),

EDBREN S, KA, AASHOERICH N T KRBT 5 FEMBB O
BRIEICE>TRAT B2 LABRELEASNE,

FAAEE CAVEL X N3 I B ARSI £ RINT 5L, L EESICRRNES
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CHBNWTRSIFEMU, SI9CTHBEURDSSHREL HE (LFR, FH1747) &, 38T
EHEEHEEEKICHEE AN, ERECHSF> TRFFMUESE (LEE. F+ 5
16243 ) [T, RINKMREDIIFDZIFREL € DEDRERERFT Uk, RINIAIC
XS R I D IR T & 220F ISR U . RANZIB IS L OB O REREF % 12.5x10°/
nlOBECHEL THWE, EERFHEBICIHFOLEREEREL. ML LK
RAINENTHERL ., TOBROEBRADRERFANE, RENEGRIIX DERIMHH
SRR ZREH D 2 ML, EA D3 EIHRIE34. 6% (465/1342) . EEREHIIX T 30.6
% (302/988) L EMWMEBHIIX THEICEN o7=, SHHADRAE X RTHLEISX
T 5.1% (69/1342) \ EERFHRIBX T5.2% (51/988) THok, KEFECBMELES |
MBI EOBED D %, RS X Tiks6EF16(28. 6%) EAMMPINFEL U =ikt
Uy ERERIFX CIXEIRSB42MEF 6 8(14.3%) TdH -~ (Table 7.8),

UEDERM S, REAIIT % RIU TEIRE, EINZEICHNIBICIE. 2 Ml
NDORERDHEBHAADREN S AT, EHEERPHICHKS FRIU THBEHBTIZ L
MEFZLIWWZENDMoTE,

3. RINZEINORBIEAN D FAZM

FREAINTF % . TCMLOQICH BT MIE % 10% INA K H CHROMERSE, 2EELEBEX
HEBEFTHEE L. 6 RMBICREASMICIITFEBL THEL . KBRS
#ERE U CHam's F10 LTCM199% F{R L 3 2555 A THER L. 28IRS L 074 Mg
BADEE, EHLREPENTOERBAADREEICDONTHERLE, ROTICHINTH
EUE 4 MREBROR RIVEAN DB & HE R A0RFM & S0RRICIT . BBEADORE %
71 3O

ER] TR ZEHROEEHEIIC DOV THEPES £HTCHI99 L Han's FI0 Xk L 355
BICONWTHELUE, BRI TREREREL .. JORKS TRHITRE RIVEIC 4 M
HR+BMLU TS BRICEIRL., BBRADREEFHNE, TCHLI99TIX66. 25(307/464) At
2HIBALL Bl L, 25.6% (119/464) A4 MIFUHIICRLEL. Ham's FI0 2N Fh
43.5%(197/453) B K T'17. T4 (80/453) LY FEICEN T W=, TOMI9B K UHan's F10 T
REU L 4HEHRZ. RRIVERTELENL, 35(104/211) B & U544 05(44/100) MR
BECRE UL, ER2 TRTON9% 4K & ¢ % BN CHBSA0RIIEERL, BELE

— 110 —



AMEHEOEFEEORETRAENECBEAL , K5 FEE B IC10RMHIERE K I
FECBREUE, AORHITEBMEL 258351 95 (14/2T) A IRBRLICFEA U 7240, S0REHID 5
rid16. 75(4/24) EHRITET UL (Table 9,10),

ChHEBRORHIBETE S N EERE 2 REMBRBHE U LER, HEOZ2I40
DHEHEMNZIEL. EFRTHE THEIREL £,

4. FHEEAOILHA

LgREt E /PR R 3Ll F & BEE S ~ 6 mic K4 U CTREBIITF 4L, 25
Mol HEPESEEMTCMI99% ik & 3 2R TRAM X &, KINCRIHEEBE U T & 105
Ute, BOREASREMICRA L7 4 MIBHIE & R ROVEICHML ., 5 HBICENUE, EES3
~ 8 mDIIAS S IEEBEAES AR ->=D . 3mll FO/NIRRE» S EREL L =920
S5 5 EAEBIICRELE, 05 3E%E LEOZMECHBRUZER, 3O
FEMHEL 7,

RINGHEIC X > TR U2 IRRIORM AR L LT, POATREL - 20ME0RERE
SHEDORFHUOFEACHEEBMEL. RERLHONTFEEET B LERAE,

RAESIENCRE U ERRME SHOZINE LB AER, 6ENZHRU. KD
RN 3EESE TEDTFEMNEESNE (Table 11), RINSERIC & - TRAE S #EIRE
B%ESEDZIEICBMU KR, SEMAERL. AAIHEXD 2HEEESDLSHEO T4
MEExN=(Table 12),

U ED#RNS, HSHICLRREETFHOREL THOEZMECBET LI
$oT, BERRFDTHELEECHEATESLZENHELIIRSE,
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Table 1

In vitro fertilization rate of frozen bovine sperm treated by
ionophore(A23187) and pre-incubation.

Bull Sperm treatment
Pre-incubation Tonophore

Penetration rate Poly* Penetration rate Poly*
(penetrated/examined) (penetrated/examined)

Tochh 83.3 (20/24) 2(10.0) 79.2 (19724) 0

Satu 92.3 (24/26) 3(12.5) 95.5 (21/22) 3(14.3)

Yama 33.3 ( 8/24) 0 380.9 (20/22) 10(50.0)

Oo 14.3 ( 4/28) 0 87.5 (14/16) 11(78.6)
*:Polyspermy.

Table 2

Effect of sperm-oocyte co-culture period on in vitro
fertilization rate of frozen bovine sperm treated by
pre-~incubation.

Fertilization rate (penetrated/examined)

Bull Tochh Satu

S 6 6 6 6

perm 18.75x10 12.5x10 18.75x10 12.5x10 /m1

concentration

Sperm-oocyte

co-culture(hr)
4 61.5( 8/13) ©8.4(13/19) 93.3(14/15) 23.1( 3/13)
) 64.0(16/25) 55.6(15/27) 80.0(12/15) 85.7(12/14)
6 85.7(18/21) 52.2(12/23) 94.4(17/18) 60.0( 9/15)
8 84.6(11/13) 82.4(28/34) 84.2(16/19) 89.5(17/19)
17 95.2(20/21) 85. R 100.0(14/14)

3(29/34
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Table 4

In vitro maturation and fertilization of
bovine oocytes classified by cumulus cells.

Class A Class B" Class C
(naked)
No. of oocytes DA 39 118 85
Matured(unfertilized):B 5 15 21
Matured(fertilized) :C 33 91 24
Immature 0 8 21
Abnormal-degenerated 1 4 19 b
Rate of maturation:(B+C)/A  97.4%% 89.8%2°  52.9%,
Fertilization rate:C/(B+C)  86.8%° 85.8%%  53.3%
a,b Figures within a line having different superscripts
are significantly different(P<0.01).

Table 5

Examination of in vitro fertilization of bovine oocytes
classified by cumulus cells.

Class A Class B" Class C
(naked)
Fertilized oocytes 33 91 24 b
Normal fertilization 29(87.9%)2 65(71.4%)% 7(29.2%)
Polyspermy 4(12.17%) 13(14.3%) 0 b
Delayed male pronucleus O 10(11.02)2 16(66.7%)
Both pronuclei delayed 0 0 1( 4.27)
Digny 0 3( 3.3%) 0]
a’b:Figures within the same line having different

superscripts are significantly different(P<0.01).

Table 6

Cleavage capability of in vitro fertilized bovine oocytes

classified by cumulus cells.

Eggs cleaved/Oocytes cultured(%)

Class A 232/364(63.7%)?
Class B" 36/122(29.5%)b
Class C(naked) 28/158(17.7%)° ¢

Figures with superscripts a,b (P<0.01) and b,c (P<0.05)
are significantly different.
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Table 7

In vitro development of bovine oocytes matured and

fertilized in vitro.

Qocyte Trial No. of No. of cleaved ¥ No. of 8-cell stage
aspiration oocytes (% of cleaved) (7% of 8-cell stage)
Slaughter- 1 359 125 (34.8%) 14 ( 3.9%)
house 2 260 99 (38.1%) 21 ( 8.1%)
3 182 54 (28.17%) 6 ( 3.1%)
4 271 112 (41.3%) 18 ( 6.6%)
5 260 75 (28.8%) 10 ( 3.8%)
Total 1342 465 (34.6%)a 69 ( 5.1%)
Laboratory 1 130 42 (32.2%) 4 ( 3.1%)
2 335 118 (35.2%) 24 ( 7.2%)
3 226 65 (28.8%) 9 ( 4.0%)
4 120 22 (18.3%) 4 ( 3.3%)
b) 177 55 (31.17%) 10 ( 5.6%)
Total 988 302 (30.6%Z)b 51 ( 5.2%)
Oocytes were examined under dissecting stereoscope after 60hrs

of insemination by removing the cumulus cells.
a-b: Significant difference by x*test,

Table 8

P<O.

0s.

Development of 8-cell bovine embryos obtained afetr 60hrs of in vitro
insemination and transferred to the rabbit oviduct during 5 days.

Oocyre Trial No. of embryos Recovery No. of
aspiration transferred recovered rate blastocyst
Slaughter- 1 14 7 50.07% 3
house 2 21 19 90.5% 6
3 6 6 100.07% 2
4 18 16 88.97% 1
5 10 8 80.0% 4
Total 69 “ 56 81.2% 16(28.6%)
Laboratory 1 4 4 100.07% 1
2 24 24 100.0% 4
3 9 5 55.6% 0
4 4 1 25.0% 0
5 10 8 80.07% 1
Total 51 42 82.4% 6(14.3%)
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Table 9

Fertilization and cleavage rate of in vitro matured
and fertilized oocytes ,
with 10%Z fetal calf serum by 40 "hours

supplemented

cultured in TCM 199

post-insemnation in Exp. 2.

Trial Fertilization 40 hrs post~insemination
rate® Cleaved 4-cell
1 12/12 35/60 (58.3%) 10(16.7%)
2 8/11(2)%* 55/93 (59.1%) 10(10.8%)
3 9/11(1) 74/120(61.7%) 17(14.2%)
4 8/11(1) 83/133(62.4%) 22(16.5%)
Total 247/406(60.8%) 59(14.5%)
No. of oocytes penetrated/ Total no. of oocytes

examined.

#i#( ): No. of oocytes penetrated by more than one
spermatozoa.
Cleaved Embryos developed over 2-cell stage/Total no.
of oocytes examined.
Tablel0

Influence of the time of transfer of 4-cell embryos (developed
by 40 hours post-insemination), to rabbit oviducts on the
development to blastocyst.

Time of ET Trial Recovered/ET Blastocyst.
40 hrs 1 4/5 2
post-insemi. 2 4/5 2
3 8/9 4
4 11/11 : 6
Total 27/30(90.0%) 14(51.9%a)
50 hrs 1 3/5 - 0
post~insem. 2 5/5 0
3 6/8 1
4 10/11 3
Total 24/29(82.8%) 4(16.77%b)

a-b:Significant difference by x*>test,P<0.05.
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Table 11

Transfer result of bovine blastocyst derived from, in vitro

fertilization of in- vitro matured oocytes cultured in rabbit
oviducts.

Recipient Days after No. of bl. Fresh Stage* Result**
estrus transferred or frozen (days)
263 8 2 Fresh 8 Al-calf
245 8 2 Fresh 8 Al-calf
261 7 2 Fresh 8 IVF-F,51kg
908 8 1 Fresh 9 ——
247 7 3 Frozen 8 IVF-M, 32kg
Al-calf

275 7 3 Frozen 8 Al-calf
274 7 3 Frozen 8 IVF-M,41kg
285 6 2 Frozen 8 -

*:days,insemination in vitro=1-day,
**:AI-calf, calf from artificial insemination.
IVF-F,M, female or male calf from transfer of in
vitro fertilized oocyte and the figure is the birth weight.

All recipients were artificially inseminated beforehand.
bl.:Blastocysts.

Table 12

Transfer result of bovine blastocyst derived from in vitro
fertilization of in vitro matured oocytes

Recipient Days after No. of bl. Culture Result**
estrus transferred days*
328 8 1 9 IVF-M,27kg & AI-calf
260 7 2 8 IVF-M,40kg & AI-calf
264 6 2 8 -
330 8 2 7 -
327 8 2 7 Al-calf

*:days,insemination in vitro=1-day.
**:Al-calf, calf from artificial insemination.
IVF-M, male calf from transfer of in vitro fertilized
oocyte and the figure is the birth weight.

All recipients were artificially inseminated beforehand.
bl.:Blastocysts.
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