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Production of Dairy Calves by Transfer of
In Vitro Produced Embryos Using
Follicular Oocytes Collected by Ultrasound—-Guided
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58 cm, 17 gauge needle& AHS-3 % i, vacuum pumpE 75~85 mmHg9
vacuum pressureg FA =& ZAI}A ALY, dxUL S £E7)
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Vetrepharm Pty. LTD., Australia)& 19 23] 3¢z Y5 90, 90; 70, 70;
40, 40 mg ¥ 63 Z/FA stgev, HFAe F 12400 d¥XEY =
AL R g @e AAsgck 28]z FSH 13 22 400 mg FSHE 25%
PVPel| &dstd K FAEIR2n, A F 60AE3 482 %e] G dg =
AL 2 s @ES AAIStAY =3 FSH 358 427 400, 200 ¥ 100 mge 2
Z A3t single dose® 25% PVPol| #H7lstd 13 2SFAsl¥ oy, 24zt
FSH 2 F 60A1Zte] FEd A R ¢ d A3 AAsan. aAd
ABTE SZF7 F g9 A7lel FSH #AAe ¢lo] 3¥ A 2 A3
sttt AL F 132 d9ed, d9A F5S AFAI7In e ¢s)
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(Domosedan®, Canada)& vl@®o| Fojsigon, ¢ B39 2138 WX
371 93)A] 2% Hostacain 4~6 ml (& 2% Lidocain 3~6 ml +
Adrenaline)& w|Z%-< A 1, 2 vIF3td FAGE F QB3P on, 4g9
A3 933 Zo
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SUMMARY
Part I:

Ultrasound-guided follicular aspiration was performed in Holstein
heifers once weekly with or without pretreatment of single or multiple
decreasing doses using a total of 400 mg Follitropin®-V. Follicular
oocytes were aspirated with a 65 MHz convex-array ultrasound
transducer designed for intravaginal use. All of the visible follicles
larger than 4 mm in diameter were punctured with a 17 gauge, 55 cm
needle at each aspiration session and the follicular fluids containing
oocytes were obtained by vacuum suction. The results obtained were
as follows:

As a preliminary experiment, the recovery rates of follicular oocytes
by ultrasound-guided aspiration from the isolated ovaries of Korean
native cows were compared between suction methods using manual
syringe or vacuum pump. The recovery rate of oocytes using vacuum
pump (80.7%) was significantly (P<0.05) higher than that of manual
syringe (47.1%).

The follicles were counted by their size in diameter with ultrasound
image, and recovery rates and grades of follicular oocytes collected by
ultrasound-guided aspiration were investigated in Holstein heifers
pretreated with or without FSH. A group of heifers were injected with
a total 400 mg FSH by multiple decreasing doses as twice a day for 3
days. Another 2 groups were injected with a single dose of 400 mg
FSH mixed with 25%6 PVP. Ultrasound observation of follicle population
and/or ultrasound-guided transvaginal cocyte aspiration were performed

12 hrs following the last FSH injection in multiple dose group, and 48
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or 60 hrs after FSH injection in single dose group.

Most of the visible follicles had a small size of less than 3 mm in
diameter in unstimulated heifers (71.0%), but medium size in all heifers
treated with FSH (705 to 92.8%6). The number of OPU follicles per
session (461+1.9) were much less than the visible follicle counts (9.7*
2.2) in unstimulated heifers due to the small dominant follicles. Among 4
groups of heifers the most visible as well as OPU follicles were
observed in the heifers at 60 hrs following treatment of a single dose of
400 mg FSH (21.2%2.3 and 21.0%2.0), and a significant difference of the
follicle counts between the groups was found (P<0.05).

The rates of oocyte recovery from the follicles by ultrasound-guided
aspiration were varied 46.3 to 75.0% in the heifers unstimulated and
treated with a single dose of 400 mg FSH, but the difference was not
significant between the groups. The number of recovered oocytes per
session was appeared to be highest at aspiration at 60 hrs following
single FSH (10.6t22) than those in aspiration at 48 hrs after single
FSH (7.8%2.7) or the unstimulated heifers (3.4%3.0). The proportion of
grade I and II oocytes to all oocytes collected was varied 31.8 to 64.0%
between the groups. However, there was not found significant difference
in both the number of oocytes recovered per session and the percentage
of grade I and II oocytes.

From the above results it was concluded that the more oocytes of
superior quality might be recovered economically by ultrasound-guided
aspiration at 60 hrs following the pretreatment of a single dose of 400
mg FSH and by suction using a vacuum pump system of about

negative pressure of 75 to 8 mmHg.
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Part .II:

This study was conducted to establish the optimal conditions for IVP
embryos using oocytes derived from follicles of slaughter-house ovaries.
The developmental rates of embryos produced from in vitro maturation,
in vitro fertilization and in vifro culture were determined by different
culture conditions.

The ovaries of Hanwoo were obtained from a local slaughter-house
and kept on 30 to 35T in physiological saline containing antibiotics and
transported to laboratory within 4 hrs. The oocytes were aspirated from
visible follicles of 2~7 mm in diameter using 18 gauge needle attached to
a 50 mf tube by vacuum pump. The recovered oocytes which were
completely surrounded by at least 2 'layers of cumulus cells in
combination with a homogeneous cytoplasmic pigmentation were used.
The selected oocytes were washed 3 or 4 times with D-PBS containing
10% BCS and matured in vitro (IVM) in Ham's F-10 supplemented
with 10% BCS or 001 pg/m¢ EGF at 39C under 5% CO: in air for 24
hours.

They were fertilized in vitro (IVF) with fresh or frozen sperm
separated by Percoll density gradient or swim-up in TALP media.

The zygotes were cultured with or without BOEC in media
(HECM-6 supplemented 11 amino acid and/or TCM-199 spplemented
1096 BCS) for 7 to 10 days.

The results obtained were as follow:

The cleavage rate and the developmental rate to blastocysts after
maturation in Ham's F-10 with EGF or BCS was similar (76.0% vs.
44.0% in EGF, 75.9% vs. 43.6% in BCS, respectively).

The cleavage rate and the developmental rate to blastocysts after
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fertilized by either swim-up or Percoll separated spermatozoa was not
significantly (P<0.05) different between the two methods: swim-up
(80.2% vs. 29.2%) and Percoll (81.9% vs. 26.5%).

The cleavage rate of IVM-IVF oocytes was signifig:antiy (P<0.05)
higher following IVC using TCM-199 (80.5%) than HECM-6 (72.0%).
However, the developmental rate to blastocysts was significantly
(P<0.05) higher following IVC using HECM-6 until day 3 or 4, and
then transferred into TCM-199 (42.2%6) than TCM-199 from day 1 to
day 9 (26.7%).

The cleavage rate and the blastocyst developmental of embryos
produced in vitro after HECM-6 media exchange in day 3 or day 4 was
not significantly (P<0.05) different (78.6% vs. 45.5% in day 3, 75.0% vs.
43.2%, respectively).

The cleavage rate and the developmental rate to blastocysts after
co-culture with or without BOEC in HECM-6 medium was not
significantly (P<0.05) different (74.2% vs. 41.4% with BOEC, 73.9% vs.
43.5% without BOEC, respectively).

The cleavage rate of IVM-IVF oocytes was significantly (P<0.05)
higher following in vitro culture in HECM-6 supplemented with BSA
(75.0%) and BCS (76.7%) than PVA (725%), however, the
developmental rate to blastocysts was not significantly (P<0.05) different
between supplements: PVA (422%), BSA (405%) and BCS (38.0%),
respectively.

The cleavage rate and the developmental rate to blastocysts after in
vitro culture in 4-well plate or droplets under paraffin oil was similar
(75.0% wvs. 513% in 4-well plate, 77.1% vs. 515% in droplet,
respectively). And the hatching rate was not affected significantly
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(P<0.05) by culture condition as 87.0% in 4-well plate compared with
91.4% in droplet.

Of the cleaved embryos, the percentage of embryos developed to
blastocyst stage after in vitro culture using 5, 10, 20, 30, 40 and 50
embryos in 50 gf droplet system was significantly (P<0.05) higher in 30
(47.4%), 40 (44.9%) and 50 (43.8%) than 5 (35.7%), 10 (38.7%) and 20
(40.1%6) embryos, respectively.

The percentage of embryos developed to blastocyst stage after in
vitro culture using 5, 10 and 20 embryos in 20 ¢ droplet system was
similar as 32.0, 36.7 and 35.0%, respectively.

The percentage of embryos developed to blastocyst stage after in
vitro culture with equa{l density in culture drops was similar (42.4% in
10/10, 40.6% in 20/20 and 40.8% in 50/50, respectively).

The number of blastomere of blastocyst stage after co-culture with
or without BOEC in the same period was not significantly (P<0.05)
different (106.7%5.1 and 96.6+4.0).

These results indicated that the successful production of IVF
embryos depends on optimal conditions of in vitro culture system. In
conclusion, the most transferable IVP embryos could be produced from
Ham’s F-10 medium for IVM, Percoll density gradient method for IVF
sperm separation and in vitro culture in HECM-6 until day 3 or day 4,
and then transferred into TCM-199 until day 9 within adequate embryo

density in culture droplets after insemination.
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Part HI:

The objective of this study was to produce calves by SHD- and
OPU-IVF embryo transfer.

Ultrasound-guided follicular oocyte aspiration in Holstein and Hanwoo
was performed at 60 hrs after injection of 400 mg FSH single dose.

Following in vitro maturation (IVM), Fertilization (IVF) and culture
(IVC) using oocytes derived from SHD and OPU, day-7 and day-8
blastocysts were transferred.

The results obtained were as follows:

The cleavage rate and the developmental rate to blastocyats was not
significantly (P<0.05) different between the oocytes obtained by SHD
(72.9% vs. 34.1%) and OPU (75.9% vs. 38.4%).

The rate of oocyte recovery from the follicles by ultrasound-guided
aspiration were not significantly (P<0.05) different between Holstein
(61.7%) and Hanwoo (60.1%), but the rate of oocytes useful for IVF
was significantly (P<0.05) higher in Hanwoo (69.3%) than Holstein
(59.6%).

The cleavage rate and the developmental rate to blastocyats was not
significantly (P<0.05) different between Holstein (74.9% vs. 39.2%) and
Hanwoo (77.9% vs. 40.9%).

The nonsurgical transfer of 114 fresh SHD-IVF embryos in 38
recipients on day 8 of estrus cycle resulted 13 pregnancies (34.2%), but
one of them was sacrificed during gestation period from mastitis and
the other one was aborted. The 14 calves were morphologically normal
at birth.

Seventy fresh OPU-IVF embryos were transferred nonsurgically to

21 recipients on day 8 of estrus cycle. Pregnancy rate following embryo
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transfer was 41.4% (12 recipients). Two of them was sacrificed during
gestation period from mastitis and the other two was aborted. The
transfer of eight frozen OPU-IVF embryos resulted in no pregnancy.
Nevertheless, the 5 OPU-calves have already been bormm and 3

pregnancies have been confirmed.
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1. A
a9 AYFAF AT oY Ve F2 3
AEaA AAstd Fejfrlod ALEE BHog dAFHe o3 gleyg F

ol M= Ay de] QYuAat s oo 3
of AR FAH FopRZF B ¥ AR (B F, 1993 ¥ 5, 1994
g 5, 1994). 22y o] FLolle FF9 NPl HE =80] HA BT
o AR ol FAH THo| ¢ FA9 AWAEE £ {A
H AF AFAE Tl ol 2 FE EFHE F1 Ut o] Holx F
B9l ARAEE A AT F A7) Astde o4 7Hed AMlsAHT
o AAF L] Folowt st @AY WAl RR3 Q. ol AR
A I dijty UERA HE S5 F22EH HEH AYEsA ge
TFol GEFE fFH3 AYFLABTE Y4 o83 Ree A7 E S
38 o3 Qo

2N 2STAFE GEJ AFHY ol ol&E AAdFAI Ao #
3] Pieterse T(1988)0] A go2 B ud o]F oo #AF AT GFF
WHo 2 FdstA P go. ol Y ATFEL JHAAFIE2E
S AHAIAPAY == HHskr] ¢ LA (Pieterse ¥, 1988, 1991, v,
1992; Kruip &, 1993; Walton &, 1993; Loony %, 1994; Hasler 5, 1995;
Meintjes 5, 1995; Stubbings ¢} Walton, 1995), ¢4 9 7150 &4 A o]x
X aolA (Bols &, 1995), "l4d% FotA oA (Broglatti®t Adams,
1996; Duby %, 1996; Presicce %5, 1997), £d4$oA (Looney 5, 1994),
v dAx7] 173 7129 44X (Meintjes 5, 1995) &zt 4 ¥ &S A
d3le ATFE Y v Qo 2SHAGIE o8 FE T )Tt

ri

3
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e U8E needles] 7| (Bols £, 1995), A3g3 Axg Ad 4
Q&2 ko] MR (Scott 5, 1994), YAF F 15 £& 235 ¢TI Ay
o] dlal (Gibbons %, 1994, 1995. Looney %, 1994; Bungartz %, 1995;
Hasler 5, 1995) 2 A¥A] #84e=e $57 AAY GES9 A9z
of Blx= 93 (Broussard &, 1996) So ©d A7 AA 23 Ut
Eg FUWAHE olst BUE AFSol BuHD AT (o] 5, 1996, 1997,
1998; uF %, 1997, ©] &, 1997, & &, 1997 ,, v).

olol W Holstein 24 S4$ 2 @98 o]8dle] 2eTHAE YIS
Aae A9 78" 2@ UL $isto], FSHY wEAs 184 2
2ol QYoIMY GES FAF R Y A5 GESFY H, 282
AL ATY TESY STEFE YAt A5 FAY GEP
o} BF e ZAsG ASRBY Ao UG NEARZ o] &3
R B Q7S FASATh

2. Al 4 9y

1) TANEE

Age FIATE Fa 9 e HYAN7T R AZ
AF718 4% Holstein 4 $4% 107 2 &% Z4S 558 47
ALEEtT. AEY AAGS BAEE AT AYHE
ALFBE F3o A" @elsten, Arides AW JAAYH 75
AR st

2) 328X
FASEY zEAadE FSH (Folltropin®-V, Vetrepharm Pty.
LTD., Australia)E olgslgen, 4% 13 4% 228 Z+z} Uso AAs
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Kk

A IdAE Me$-& FSH A2 wid ua 32§02 o] ALg
AT 21§ 1& Meintjes 5(1995)2) #ell £3to multiple decreasing
doses® 400 mg FSH (20 m)& 12417 A o2 23)/1Y 3Y7F (45, 45
35, 35 2, 2 ml) 25FA ey, HAFXe F 12417 g d¥ug
ZAF 2 GEF AFE AN 2F 29 2§ 38 single doseR 400
mg FSHE 25% PVPol #7lsto 13 28FAsgon, 24z FSH A2
F 60AIZER} 484 el G ERY A D GE P TS AAEFA)

49 OelMe A2 9§ FSHe sxo uet 32§Fo2 Uiro] ALLs)
Aot 1F 1, 2, 32 FSH =€ 2% 400 mg, 200 mg, 100 mgo.2 =
3tol single dose® 25% PVPel #7tsted 13 24FAlsigon, zz
FSH M2l ¥ 60A17e] Qg 24 2 B AR A sk,

3) AAE 7174

dEZ  AFE A% Fyle FW MedisonAlollA A
SONOACE-1500 % SONOACE-600% Al&3l9a ®&AE= 65 MHz
convex scannerg AHE-3l%t}. Needle guider EAlolA =23 &= xz}9}
7 AL Hol 1R, needle (Cook®, Australia)e 17 gauge, 50 cm
Zol9 50 ml tubeE FEetz, Rxtal wEBHoz AT ALY & Y=
£ sttt Vacuum pump (THOMAS®, USA)E 75~85 mmHg®) vacuum
pressure (89 FY¢HF 27~29 mDE FRASFEE 2AHslg Algsigy
(Gibbons &, 1994).

4) FXF AyH
ZEHE o] 8T FETY NPT 32E AL} FHIALNN F@
¥ 273 (4~10 mm) o8 XA F 13 =& 23 AASYY FED
AEE HsiMes TAFTES 43 AANAN AFA dojd § A&

i
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TEY S3AYE WAHEE Ut (Rath, 1993). AELE LAHE 1H
A F ARAIIR, FdY AFES &AFI7] ¥48iA 1 me/100 kgl
detomnidine hydrochloride (Domosedan®, Canada)& vl ®el FAlsgt. =
g HRe FL BAEI] YslAM 2% Hostacain 4~6 mi (£& 2%
Lidocain 3~6 ml + Adrenaline)g vlZ2%-9| A 1, 2 u|Fe] FAtstd 2
e FE3Ad AFWY £& AAD S5 S5 LES AR
Al Fob L 70% alcohol® M A JE ¥, paper towel® Holr AZAIH
t}.

HEAL AMRS 2Sve HEo] &oldt=E xS E gels BTE
5 - 9o vi2n F5E ©FAY HA=H B AL F needle
guide® FA3}AY. &AL =RAE F&ES AGHANE AAE 7 &
gAE uE ¥ AL T3 AYstd dao AXAE dAdsn H#F stE
T EE FFE AT F, g o2 e EEFEXE A& FEA AH
Z7kelel AN F daot §E2e AAE ¥ svtel LHA I
BEUHE F3A AAE AU Adtesd G2/ RYEHAALR Y
EFUE puncture line 92 YXE o]F A7 needled EHEo] BYH
ol oft HIXZE o]FAIN F FEUE needled IAYAHI} FA9)
vacuum pump®] S¢& o83 dE A dEYo]l ¥ FYHEE 3
At Tubedl dXdo] YeE RE &AsdA dEHA S0 Qe
needled HH3] FAANAM dX e Y& 7t FHA FUAES
St dA% HEXE FA olFAIIEA & G f4E AT
5 A9 U oAVt xR GERS FYI}EE AT Aol
d8d F GE229 needled FHAIF] L, needled 10 IU/ml Heparino] #H
7 712ujgd (D-PBS + 10% FBS)2.2 A3l needledol dol 3l
T 9EAE FH3] FYsAT AFAFL M5 AGstn AEsA #
d& 83 EF stqch
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5) X g9 34

dX @ dx o] EQUE tubeE AT F FA AFA2 st
A2oA ¢ 25~3083F AXAY F A 3 HS 5 mle HHez F
A5t T80l ZoiA = 60 mm WMFHA N &AM 40x WEe] YA
u}7d (Olympus, Japan) stollA] dX&-& 33 § 7| 2ujgy (D-PBS +
10% BCS)o.2 4~53 A¥3 F TIFEE £7 - ALstdch

6) X & FEEW
o XY FTEFEFTS GTAHES MAEFY FAT mely o}
gio} go] 45 7oz Rk
(1) Grade I: 4% ol dTFAEZo] sty TUF AExAL 7t

(2) Grade I: 1~3%9 GFAESS 7I-A.
(3) Grade I: £EHog T= ¢4A3 Ustd A,
(4) Grade V: G4 X 30}

7) SATH B4
Ay AR FA8H B4 Microsta computer statistical program
package®] r-test @ MAF T FESF, AUt FESF L 13 AP
dE o] il A2 least square means®t FAAH HAL o ot
AP LYoz SAS proc GLME o] &3t dFHA S A8
yim = # + ti + I + R + ey
A7M vy = ZRARA]
p = ZRAA Y HI
to= APY 2% ( = 1,4
L = &9 588 G = 1,,.,7)
R« = Wt53|49 59 (k = 1,5
e = FAbol| & & A
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& P GA2HEH 2SRIGVIZ2 NS AREH AdsHd FAE

Table 1. Recovery rates of follicular oocytes derived from
slaughter-house Hanwoo ovaries by ultrasound-guided
aspiration using syringe or vacuum pump’

Ultrasound-
guided No. of No.(%) of
aspiration follicles oocytes
using aspirated recovered G G1 GHI GV Gl +GO

No.(%) of oocytes classified by grade

Manual 68 32471 3( 94) 18(563) 7(212) 4(125) 21(657)
syringe

v

:i:tn 83 67(807)° 8(120) 38(567) 18(267) 3( 45) 46(68.7)

T Different superscripts in the same column indicate a significant
difference (P<0.05).

*Classification of cumulus-oocyte complexes (COCs); Grade 1: =4
layers of compact cumulus cells, Grade II: 1 to 3 cumulus layers,
Grade M: denuded, Grade IV: expanded or degenerated cumulus.

& 29 FEE syringeE AMEsld FEHOE AJF HSde
47.1%9] ATFEL Aoy, ool vlEd ZELHFE vacuum pump
(vaccum pressure; 75 mmHg, 26 m¢/min)E o] &3 A Sl 80.7%9 A
FES B ASA F AL € F WA 2 AYgFAd F
Al £ A¥E Grade [, 08 GEF ¥H]E& (%)l UoIAE manual
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syringe$} vacuum pump AHEY el F94FH Holrt AU A
Grade I, 09 ¢X& AFHF oA vacuum pump AHE-Hol BY &
-4, o] 3¢ vacuum pressures 75~100 mmHg +F (Gibbons &,
1994, 1995; Loony &, 1994; Hasler &, 1995; Meintjes &, 1995, Konish

, 1996; Giorgio &, 1997)c] A d3lttn & A9 v|£3 3&gs H3E
Atk 2 A7 ALAL APTE B APl M AL E vacuum pumps
40~150 mmHg vacuum pressureE ZAT F UYen, =3 g/t A
zh . Fulete A7E B 2 52 ATEESE IS 5 o] WS L&A
Aoz HEEHUG

2) 253399 2% FSH Add we dxdd 43

oG % AA dEHFY ATE St $2E A T
2|59 daoAe] dxdgd JHE A ¥ O F3E Table 29 Zoh
& FSHE A% 37 @ 400 mgE multiple decreasing dosesZ & ]
23 12 A, @ 400 mge  single dose® A& E 60 A1z, @ 400 mgS
single doseE A 2|F 48 Al FAIG T3 F JMAIGES F£= ¢z
164+24, 21.2%£23 R 139£267H2A FA2| 99 972270 Hldto] &
< 7ol on, 3] FSH 400 mge single doseZ x a3t 60 A|HE 9
AFE FAH(P<005)2E BA dewWt. =T Fo] Lol FUX
(4~10 mm) °]&e] FEgo] gUoiME FSH A2 $olA 24z 158%22,
21.0£20, R 121+23742 ol HIFAME FHATY 46+197) R
el (P<005)22 FA Jetgen, 2 FellA X FSH 13 H&F 604
Bl A 74 e dEFE JERAG
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Table 2. Effects of FSH injection regimens and subsequent observation
time on follicular development in Holstein heifers"

Total no. (%) of follicles cbserved Mean* SE/session

Observation
time & Follicles
hormone No. of Large Medium Small Visible available

treatments sessions (211 mm) (4~10 mm) (<3 mm) Total follicles for OPU™

Spontaneous 26 8(2.9) 72(26.1)  196(71.0) 276 9722 46%19°

12 hrs after

multiple 16 1769 245(85.4) 25( 87) 287 164+24° 158+22°
400 mg FSH™

48 hrs after

single 400mg 8 1(0.8) 86(70.5) 35(28.7) 122 139%26" 121+23°
FSH

60 hrs after

single 400mg 14 7(1.9) 350(92.8) 200 53) 377 21.2%23° 21.0+2(°
FSH

LS Mean*SE. Different superscripts in the same column indicate a
significant difference (P<0.05).

**A total of 400 mg FSH (Folltropin®) was given twice a day for 3 days
by decreasing dose.

**Follicles larger than 4 mm in diameter.

Bungartz 5(1995)%= FSH Hal$7F FAe$ B0 qdd dx9 71
gtekz (106%0.7 vs. 89+05) B3 1, Stubbing® Walton (1995)2
Fx2 oA AF NEE F 232 W F 13 FSH M A3 39
Hl&gt &9 Adrts dESFE UERAGg R e (1567£33 vs. 142
+1.9), FH2 ol doiAM F 238 WHEH AJL HAeE HFAHog A
B GESI 27, 228 AE 9o doiAE Adsty FESI
Wslx gt sty 283 Meintjes $(1995)2 vl g Al Lo 40 mg
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FSH #z]st 91419] 40 mg FSH AN Z2 31.0+49, 253+11.27)
o] U¥Xg fFsd ¥ AF<¢ FSH AIS FoA 25% PVPZl H7t=
FSH 13] AHal¥ 60A1zkel AR FolA vebd 21242370 B 2 ¢
242 Jehd At Goodhand 5(1996)& Fxj2]$-2t FSH single dose
multiple doses A2 -l ZZ 167, 200 2 246749 GEE B3}
A9 Fx2] 99 multiple doses 289 2 FSH single dose (48 hrs)9l
GES 97422 164124 2 1391267 Ror: E=A Uebg o, FSH A
2] ZFolA FSH single dose (60 hrs)olA 9 G ¥4 212123709 & vl
g A3 E Jerddt gy & dFoA Ayrts d¥ESE FSH A
$-2F FAEYS e 938 (p<0.05)Y AolE YE Qew, FSH A
2$¢ FoM= A Wy uel & FSH single dose 60 AlZtel A 21.0%
20702 Ueh} multiple doses @ FSH single dose (48 hrs)e] 158+22,
12.1%2370 B} 94 (P<O0B)LE B2 AFE AU olzd AxE
o) o] Bol XS E o]LF FEF AFL YYsld = FSH single dose
(60 hrs)e] B o] &3t Zol AAHY RoE Atgdr).

e xe

3) 229 4% dXd QAL 2 5F vA = FSH A Wi 53
SH}FE GEXEH AHE A5 FSHE AXelste B a3 43
o] Aol 25% PVPAl &E&3l 13 &FAEIE 60412k Q@3
vk o] multiple decreasing dosesell &l FodHog we AArts 7}
AIGEE BgAd £ AR EZF o] WY E uje TBHEEI] W 25
HEE AFAME 13 Heds TP Be wEm AYsAch = FSH
400 mg& 25% PVPo| &£F3to 13 ZKFA TolA AEF 60413
3 48A kel 4 FAadAH 2SHFER AN dEHY ABE L T
B7te] A23E FAE TH vlwdl 29E Table 37 2o § %
2 o AAA e AqFE&L 60A13NA 46.3%, 48412 A 75.0% 2 HERG

il

2 X X
—

3

._38...



T2l 2o 629%<t ul&stAl eI A 13 AN de F
P AFrLE T2 AYF 60T 48AITFAN 22 106122 R 7.8
+2702 ey X T 34+3070 B B AFoldoy HE
o F9zt (P<0.05)E AAHA & |

a8 AT GxEF F AdFAd ol &% 7 AH%T HrHHE Grade
13 0 539 35e2 2 328 AdF 60ATolA 64.0%, 4843
FoAME SLI%EAN, FHe T 31.8% Bue 2 FFoldoud 94 A
g el F9Aa (P<0.05)E AAHA &t

Table 3. Effects of FSH injection regimens and subsequent OPU time
on number and grade of oocytes collected by transvaginal
ultrasound-guided OPU in Holstein heifers

Atsilr)::t:n No. of No.of No%) of 0% of cocytes classified by grade \\ . op
hormone  aspiration follicles oocytes /session

treatments sessions aspirated recovered G Gl Gl GV
Spontaneous 5 K] 22(62.9)* 2( 9.1) 5(227) 9(409) 6(27.3) 34%30°
48 hrs after

single 6 80 60(75.0)° 20(33.3) 11(183) 15(25.0) 14(23.3) 78*27°
400 mg FSH
60 hrs after

single 10 246 114(46.3)" 29(25.4) 44(386) 16(14.0) 25(219) 106*22°
400 mg FSH

TLS MeantSE. Values with same superscripts in the same column
were not significant difference (P<0.05).
*All of the visible follicles larger than 4 mm in diameter were aspirated.
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€ dFdA FALTY 322X & d¥XT AVELS 543%2
vel o, olgld A Pieterse F(1992), Kruip $(1993), Fry %
(1994), Gibbons %-(1994), Bols 5(1995) ¥ Becker $(1997)E 9 =&}
T Qe v F£Fol ey, Van der Schans $(1991)3 Loony &
(1994)98] AFE 60~T0%RTHE 4t T AHHoYo. iy 2g3E
o]-&& el UolA B A AAEE HF FrEE olFY. 2 ol%
T 7HNGERA X (4~10 mm) ol4e HXE AT F9ox dA
Ee &YX (3 mmEE FHE AFE F Q7] dolztn g
(Becker &, 1996).

hil @ FE-AUsEE A g8 2495 Ad-AdsAT A
MM E F 13 F& F 23 AdAFo] sMedtts Hol F8% oA
9 dud & Ao out {83 FFY 2SS duid AHY F deA
7t A&3te] 1R E HAAAE F2F 8120 & Aojrl ¥ dFdAME 1
734t Holstein &olA F 13] tFe2 AAAUF 4 HF 343049
GETS AL F AN, Gibbons 5(1994)& F 138 ATolA 68*2
0~77x18718, 2elx F 23 AFdAAME 132 951170, 15F 190+
22 & dYen, 133 Looney T(1994)2 6.37l, Bungartz 5(1995)&
89+057/M¢ YEFE dxn Yoy, Hasler $(1995)2 4.9+457,
Goodhand ¥(1996)2 35~477/0¢] GX#E do] £ AT 9 &3 A0 e
Basta 9lod, 18l FSH 400 mge 25% PVPol &3l single dose
2 A g A & d7AE 60 Al Fof] Ad FS FF 106
+22709 GEJHE Do Goodhand 5(1996)2] 50~5570 Rt} & A3

Ho

€ Yl At =8 FSHE multiple decreasing doses® A A stg S 4
S 13 AF F Gibbons $(1994)2 62+1.170, Looney %(1994)& 8671,
Goodhand %(1996)& 57~6271¢ d¥X & A3t £ A9 single
dose A FolAe FEF FRUE N ¥ Aol Bungartz 5
(1995)2 106%0.77H9 FEAE do] & AT 9 single dose M]3} H
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<% d3e Basgo.

g B 7oA AT 4L GEF F VR AHLE = Q)
£ $3o] 318%°] E33tAch. 22U Gibbons $(1994)2 75.8~91.5%,
Looney %(1994)& 83.7%, Bungartz 5(1995)2 65.2%, Hasler $(1995)&
820%=2A 433 =A Bus: oy, Gibbons $(1995)& 525%2 A
Fs] ¥& ARE Bustn ed ol Aole HEF FIEVES AP
1€ £UXY Aojd 7" Aoz AMAHEY. = FSH 400 mge
single doseE2 X eldtdS A & A7 E 60 A3 4842 Fo A
% A9 47 640, 51.7%¢ AY+LA b GEFE A B39 Goodhand
S(1996)9] 48.0% % ®lsd AHEL JdErdidch. a8lx FSHE multiple
doses® AAE YL 7 9ol Bungartz $(1995)2 66.0%, Meintjes 5
(1995)& 48.0~56.0%, Goodhand S(1996)& 49.1~630%2 Ueh} & A7
o] single dose A elFoAe] AHIA wjxd FFgoluey, Gibbons F
(1994)2 84.2%, Looney T(1994)2 83.7%2A ¥ AAE Rustgrt

4) 2%y Jdd 9% FSH sk e dxdd 43

S5 Aol 43 A GEF AJFE Ao Ao AFAdME
FSHe] X & 25% PVPE 78t HF 400 mgl g 33, 328 Ay
T 6041 g A ¢ AT o]l B Aol vdtd f9
Hoz @e AP 7t JMAGEE L2AE & UYL E£F o] Uy e v
% rEsgch 28y, 400 mg FSHe 13]4 714 o] wl¢ ujdry] oo
2 43X e FSHY AMes:g 44 g2 AMastd va dgsiy
FSHY 5% & 27 400, 200 2 100 mgo.8 ZH3t 25% PVPol &
ot 13 2% FAR T 60A ol 4 dadA e dxdg YHE =
At v, 2 A3 Table 40 YEbd 23 Aok FSHE Z7] & 5%
400, 200 ¥ 100 mge single dose® A% & 60 AlZhol] ZANS £ &

I
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JRAEX S =& Z42ZF 162111, 85120 % 9415702 Yelgon, Fx
2ol 9211372 et 200 € 100 mg FSH A g S0l oAM=
FAg e w993 (P<0.05)R Aol YEA ggtoy, 53] 400 mg
FSHE single doseZ A 23 60 A1tF9] 7S F93o=2 (P<0.05) 7}
F gL /MAGEE JeEdL. £ A@o] s FEE (4~10 mm)
ol Aol dEgo Qo= 400 mg FSHE single dose® A& § 60A1HF:
o] 7l 142109712 e, 200 & 100 mg FSH e+ 9 £
o feld Zzte] d¥ES 39%16, 62+12 ¥ 68+1.1/ BT H9F
(P<O.05)e.2 =A YEsd

Table 4. Effect of single dose treatment of Folltropin®-V on follicular
development in Holstein heifers

. Total no.(%) of follicles observed Mean £ SE/session
Observation
time & Foliicles
hormone No. of Large Medium Small Visible available for
treatments’ sessions (=11 mm) (4~10 mm) (<3 mm) Total follicles OPU™

Spontaneous 23 5( 23)  153(71.8) 55(258) 213 92+13° 68+1.1%

Single
2 20( 39 431(84.0 62(12.1 513 162%1.1° 142%09°
400 mg FSH 3 0( 3.9) 84.0) (12.1) 9
Single
1 . 33(38.8 46(54.1 85 85+20° 9+16°
200 mg FSH 0 6( 7.1 (38.8) (54.1) 3 6
Single b n
1 4, 102(60.4 59(34.9 169 94*1. 2% 1.
100 mg FSH 8 8( 4.7) (60.4) ( ) 6! 5 6 1.2

TLS Mean*SE. Different superscripts within the same column denote
significant (P<0.05) difference.

"Examined at 60 hrs after injection of hormone.

“Follicles larger than 4 mm in diameter.
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5) 239FE QAL 2 dAFHY v+ FSH A 59 &3

3 fE GEH AFHE fstq AT M5 GR 2SS A7 &
Zkol Aol glojA ¢te] Table 40X veld dxo] wJA3 2o uiat
2% frxd A% 4T A~RFS AU = FSHY s=& 44
400, 200 ¥ 100 mgo2 ZAH3 25% PVPA &3t 13 2§ FAG
F 601 2 dAA AF st XS 25 FEE2 TP
GEL QTS ¥ FEHY AFAE FAALH v W Table 59
z2o.

f

P
o

Table 5. Effects of single dose treatment of Folltropin®—V on number
and grades of oocytes collected by ultrasound-guided OPU in
Holstein heifers’

Aspiration No.(%) of cocytes by grad

time & No. of No. of No.(%) of 01707 0 oocytes by grace

hormone  aspiration follicles  oocytes Mean*SE/
treatments’ sessions aspirated”” recovered G1 Go Gl GIV session
Spontaneous 23 220 1215500 15(124) S5(455) 21(17.4) 30(248) 53+1.0°

Single 32 521  320(614)° 49(153) 137(42.8) 66(206) 68(21.2) 10.0+08"
100 s FSH . . . . . 0£0,

Single

6 52 28(538)° 1(36) 13(464) 4(143) 10357 4718

200 mg FSH

Single 18 167 10261.1° 17(167) 38(37.3) 24(235) 23(225) 57+10°
100 g FSH . . ‘ . . 71,

LS Mean*SE. Different superscripts within the same column denote
significant (P<0.05) difference.

*Aspirated at 60 h after injection of FSH.

*"All the visible follicles larger than 4 mm in diameter were aspirated.
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Z2E A AdolM e AB&L 22400 mgl A 61.4%, 200 mgol
AE 538% 23 100 mgl A€ 616%=2 et T2 550%9%
x& AFES JdEAT. a2y 138 AddA dS F7F 3T AdFE
400 mg FSH A2 FlA 10008702 el 200 mg FSH HelF 47+1.8
71, 100 mg FSH A& 57+1.070 R FAT9 53+1.0740 ot ¥ &
93 (P<0.09)Q Aolg Yetlth a2ex HFE FEF FoAAM AYF
Aol o]8¥ 4 A& Grade 13 0 S 3j+&2 24z 400 mg FSH A
2 581%, 200 mg FSH M & T 50.0%, 100 mg FSH 2T 539% % F
A TAME 57.9%% WERY Z A2 T kel ko] Aol YEhAUL Y
94 (P<0.05)Y Aoje YeA Ggkoh

6) F 23 Ad5HA 253 Fxd 48 Ixd9 A&

Table 69 “ebd upst o] zAAAB-F o)A 45 FL F 2319 A
A 2EHAFE 93 A GEJFES AJE ZHd:s OdFFH 2o 13
g ATE dEF, dFE GESTH A5 FAYE F de G2
F R HZed YoM x7] 15 4 155, 88, 6871 R 77.3%= &
wou, F 259 wEAHQ AF 7] AAAAFE 2, 3, 4F A AP
GEFo sed GES R AYFHAd AT F Je GEZRY FU £
7] 15 vidtd ZASETh a8y 2, 3, 4FAd e ATE x5 I
GEYS L ArAHd FATE F UAs FERY £ v FEFE o
Blion, & AFLd AolMT vHxg FE&FS el

it



Table 6. Follicles aspirated and oocytes collected from cows that were

aspirated twice weekly for 4 weeks by ultrasound-guided
OPU’

Aspiration period {week)

1 2 3 © 4 Total
Mean per session:
Follicles aspirated n 155 6.0 88 10.2 405
Qocytes collected n 88 40 48 5.2 22.8
COCs selected (>GI) n 6.8 2.3 28 2.8 145
% 713 575 583 538 636
Total for period:
Follicles aspirated n 62 24 35 41 162
Qocytes collected n 3H 16 19 21 91
% 56.5 66.7 543 51.2 56.2

*Cows treated without FSH.

dedoz 2&HH4ES GEAL Aests PHozA £ A7
SlolME FSH 400 mg® 25% PVP &l E@ated 13 AA2e F 60
Azbel 75~8 mmHgd &9¢ SAsE WEFANL FUol Y B e
Mol Aoz BEAUT 22T 200 mgolth 100 ng BE ABE FSH A

= uzde wge 9 nAA ¢t Aoz vt a1y, 32
EXEE WasA Gt TAAL YIME TP 289 AL AEHo
2 F9dte 47 AFAAAY ol H5e UESL AL & UL A
o2 NEETY E# oo BE ASHA AT AWBoZA FuE A
o Msted WA AANY PHos BAY & e Ao sy
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4. 7 @

Holstein §4$dlX 22aHE2 Y4X IS AAstE 7ML &Y}
A #BA 29d BY AFE ANFAL ALF zoenAw
SONOACE-1500 2 SONOACE-600°1%12.3, 6.5 MHz convex scanner®l

K

rir

58 cm, 17 gauge needle€ A}4-3t¥ 1, vacuum pumpE 75~85 mmHg9)
vacuum pressureE FA|SEE 2FE3A ALLIAY dEUGS 23357
st FSHE th3] Al4-3 39t 5 400 mg FSHE 19 23] 397 U
o] 90, 90; 70, 70; 40, 40 mg ¥ 63] T FA} st om, HEHE F 124
ol dxdgd zA 2 AFE AAsAT. 282 FSH 13 AT 400
mg FSHE 25% PVPl &&3te Z&FAISH o0, HaF 60413} 484
Zhol G g zAb 2 AFS AASHY. =¥ FSH 52 Z+7 400,
200 ¥ 100 mge 2 =43 4A single dose® 25% PVPel H7tstod 13 =
SFAIR o™, 242 FSH a8 F 60A12ko] dxwed A 2 423 5
gs ZBAHY AdABTFE AT T A9 Al7idl FSH A&
ol GX A 2 AFA. AFe F 132 sdged, dA4 S22 2
BAA71I712 A A3A717] A8A 1 mg/HF 100 kg F 9] detomidine
hydrochloride (Dormosedan”, Canada)® u]Awo] Eddlgon, =3 2x
9] A& WA YA 2% Hostacain 4~6 ml (EE 2% Lidocain 3~
6 ml + Adrenaline)& ©lZ%9 A 1, 2 v|$3be] FAF F T3P o,
Ad9 A3 gy 2o

du] d¥dezM =& ¢¢ dAZRE £
£& ZARE AAL vacuum pumpES ol €3 AL 80.7%z e}
manual syringeE A}&-3F 99 47.1% Bo
€ YEIHAT

250G 2% FSH Ao T2 daday dxwg 4
BE A v BA Pl e 71.0%9 2dFsF #FHA oy, FSH

& fro# (P<0.05) o)

_46_



TN E 705~928% FEEI BEHAY. 53 FATAAN £dX
o] el 9 Fo] Lol FTIEXE ol FESE 46192 F 7}
AGESF 9712270 vl B Ak 283 HaAF T Fol
Al 400 mg FSHE single doseZ A2 F 60 Aztel MAA7ts FESFE
F JHAGE 212+2370F 210220702 7HF EA JErgen, @ Az
Zole #Fo3 (P<005)7F AR HAG. =7 7] & Fxo ©wE FSH
Aelso dxdg e glolME 400 mg FSHE single dose® A3 g
F 60 Al AB7Hs EESE F IMAGE 1621 1L10F 142409702
7+ A Jdetsen, AT H G2 HYEt f9a (P<0.05)7 ¢
A= At

259 Fxo g% X Fe] AYTFE&L 400 mg FSH single dose 3 &)
o3 FAE LA 463~75.0%2 uYErtoy, Heaztd feak (P<
0.05)= AAHA gt zeln 13T A@E dX P9 #& FSH Hay¥:
6041 ol 106227024 FSH A F 48A1%9 78127/ 2 FXaz
9] 34+307 Bt A JEgon, AP 3EXF F Grade 13 0 5
79 gL 4 A ol 31.8~64.0%2 Uelgoy A g 7
o foa (P<0.05)e AA=HA tch. £EF 7] & s ©& FSH
Aol dojA dEZY AQFES HUTFH FALYgLd FIx
(P<0.05)E AAHA o, 133 ATE FXEF] Fo] dAXE 400
mg FSH AHalF 60AI1ZtelA 100£08742A4 e A T T
fro 2k (P<0.05)7F A S AT

o2 ZAdE FTHHEY 2SHFER GEFE ATss WYosA
£ A7 oM 400 mg FSHE 25% PVP &l Estd 13 A
A2 F 60AT 75~85 mmHge S¢S fAStE AFFHE FI
o] 714 &3 Aoz HadAnk. 2 200 mgoly 100 mg 2L A
X FSH Aees dxde dde S viXA e Aoz Jeud,
2y, s2EXE Byt v FHYd JdANE F3 239 A

)
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S A&Hoz FYITE AT AFHAMAY o8 7t5d dETE S
F A& Aoz Argth B od wE &HHA A7V JYFLEA
Zufd Ao vzt VR AAHY WPe *HAD F U& R2= 7]
e
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1. 4 &

AARLZ 2559 d225E BT nds dEFE o] &3 A9
FRATY BA7NEL = FAEE FHdEHoA Jon, AT ¢ Y&
QuigA Al F5E 8 77 LA Ay Qo) ol A ¥
d2 MEFHoE Aduge AH(A (n vitro maturation-fertilization
~culture)& AR AAdse AAFAT A7 AAH w22 g9 4
T9 Eokdl FUlE 7MY & & UE Aolth. GEF EE FAHEY g}
2%, &84 o8z 2&RE olfd dIXIAF  (Ultrasound-guided
ovum pick-up: OPU)#} & ATFEL AYFAHAES Aisted dojA
AN, £4 L ujYg SAo] g A FHBY MEH ] FAAY
g3ol 7€ 53] 2g94E o]&F YEI AT YoM fHHe=
ZHAJVE TE (FEHERE dojA dx oz AgeATL s
A e Ao GX WGl AL wiGAAd ol FFFHolth o
gy, 2% dFRINGNE GESN FHIS EH o wIFPYS o
2FMS vmA o e 2] WEE&E B3ttt (Blondin
#} Sirard 5, 1996; Ferry 5, 1994; Gardner ¥, 1994; Kato® Tsunoda,
1994).

AArAde] MEy BANAY FHolle B2 483 ol don,
223 AAAAE dXEA € dAdgel B¢ AFAEY olsYe ¥
AA 7l ed Ego] @ Aot G A x| wpdde Ao #I
ATE A=AE FYPHo YgoE 7, A AdeATE Ak
Aol oM Asd GFx e uimt¥Ersiuize] wEge 30~40% AR
Biase] gtk (Brackett®} Zuelke, 1993). ol2igh AFAHT A A
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(IVP system)®] A8 GX T ATFA] GX¥9 7)o} 37 ¢ dxd
AA el A (quality)el Az AP (Blondin®  Sirard, 1995;
Hazeleger 5, 1995; Lonergan %, 1994; Paviok &, 1992). o]&j3} 71HE&
FH37] A% WHe dxTo] MMEH R A e upiE dAR
2es) Gz 5 A AJuiFA AT FEEHoF B, et Frlujz
298 5 de FET 5YE Ad £ GEFE A - Auga} FA)
as°l FAE dx9 FHH EAH4E A4 s)or o

2 479 EFRE d¥xaH £ATE MNEAHE AR Mg s, £
R W FEtd 71€ aFugY FiH 2d g Agde wIFAAE 75

sx s ol



2. Al ¢ gy

1) Fx3 A3

A7 AWML AAE GQatr] AR 7z QYoM FAY BT
AAA S =5 (AAIAH BARD)ANN EFHE 29 didA M@
E GEIH 2LHE 0§ i UXIE FZ o g

B Agd FANE daEe EFFANA =4AF dLE FHES

penicillin G (100 units/m¢)$} streptomycin (100 pgg/m)ol &F8 A<
T (30~35T)7t €A Bl Fof 3~4AF Wl dFL= ey
o, uds GEFE Q@] A daFe] A FR=HE AAs D,
el Q52 3~43] AT ¥, 18-G needleo]l #3€ 50 me tubeE o] &
3t 75~85 mmHg®] vacuum pressure (2% ¥4 27~29 md)7t ¥R
" vacuum pump (THOMAS® US.A)E o)&3d dxIde s,
G239 AFHA AHEE wFYe 5% FCS7h #H7Hd D-PBSE AHE3k
o FYE GEYLS 5~10 £ AN F JHE FYS 5 me] v
o2 Fddtd HZF 60 m wWEFHACN &A 40X wiEe =YAUA
(Olypus Co., Japan)ollA YEIFHE I} F A8 71EuUdy
(Ham’s F-10 + 10% FCS)2.2 4~53] AAstdA Hddsgc. dx e
Ae dFAEe AP} AEA] FAEA wet Wiemer 5 (1991)
o] Wel F&to] AANALH, HaT 1% ol YFHEZOR Ho
N3, AEHo] FU3tn FATE AE st 48 TAAS

2) dXxF AP &

dEFY A ARG wWi¥YL 25 mM  Hepes7t HItE
TCM-199 (Earle’s salt, Sigma, U.S.A) %+ Ham's F-10 (Nutnent
Mixture F-10 [(HAM] , Sigma, U.S.A)9 712ulg A4S Baxter (Baxter
Healthcare Co., US.A)9 & 122 A X389 02 g filter (Gelman Sci.,
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US.A)E A#3§ F pH 72~732.82 AT ¥ 50 md tissue culture flask
(Falcon, US.A)¢l} 45 meq £33t 4T YAzd BAsEA ¢ 2 F
% AL AAds Mgde TCM-199 = Ham's F-10 wi g
sodium pyruvate (56 pg/mf), streptomycin (100 pg/m¢), penicillin G (100
units/m¢)$} hormones® & LH (10 pg/me), FSH (35 pg/ml), estradiol-17
B Q1 p/m)E Hrbsiw, o2 10% BCS (Bovine Calf Serum,
HyClone®, US.A) Z& 00l wg/mt EGF (Epidermal Growth Factor,
Sigma, US.A)E Zd H7bstdd. olgt o] Fuld widdLS 100 mm
dish (Nunc, Denmark)ell 100 % drop ¥5389 5% COz 98~99% HF X%,
39T CO; incubator ©lA 18 A3t o] A wigS AA3q HYP S {Fx3
k. BCS (Gibco. Co., US.A)E 56TColA 30 3t vlEASIAIA 02 m
membrane filter (Gelman Sci.,, US.A)Z 4343 & 10 m¥ tubed] EF
3t -20TColA WEHEASGHEA A&

M A4S Wiemer 5 (199D)9] el Fat AAd < wiFHgE 100
mm dish (Nunc, Denmark)dll 100 x4 drop 53l 18 A7t ol A nj
Fs AN HYE F2d tg, A& Yol TEE2 15~20
el GEFE W3 5% COz 98~99% Fx, 39C CO; incubatoroll A 24
A T A EE FEIHAY. dxF Az ol &3 AMEE
A TEFANA HE Std dhdA JFHTAEY GRLTH HAEE A
gatden, 1 $xE Z47 1~2 x 10° cells/me $E2 GE}I Zo|
24 A T TGS AASHE AR B Heet MEH] FHE
LR AYdAEEE BASIA AYFH FAY FEJHS AYsATh

3) AArAE BA Fvl

GdE Y AYLAFE AT A FHle FEAY e AMAAE o]
£33t Swim-up HEX Percoll density gradient W o g AA3Y.
Swim-up ¥¥ < heparin (5 units/md)e] H7lE M AL sperm-TALP
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medium2 2 #¥o] & AHAE AMHAI}Y] At 5% CO, 98~PN% &
%, 39T CO; incubatoroll Al A Al st}

Swim-up®] ¥%+ 15 m¢ conical plastic tubeo] S FAA} AHHE
sperm-TALP medium®] §& ©|FX% 3}7] 934 tubed] ofaliZol A=
E 3 2 99 S sperm-TALP mediumS 4olA REE ZA2YA
B3 F 45 9 422 F A 1 AL TG 8y AR RR{E FES
At

Percoll density gradient -2 heparin (5 units/m)o] H7bd A3
sperm-TALP mediume2 #¥o| £& HAE AFHs7] #Astd 15 me
conical plastic tube®] olefZ&oll 90% Percoll 2 S ¥ 1 99 2o
45% Percoll 2 & F Fo| dolA ¥EF ZAHALHA Fo ¥& odg, A
ARZY = F2FY 1 e tubed] @ HFol Yo 700xg2 308 F¢
d4&8 AARY. Swim-upg FE3}Y FHE A5 4 FAe} Percolld
A AAE R AATE A AHsA 500xgolA 23 5 £33 YA
223 F SASHELS ¢Ystd BSA (5 mg/ml), caffeine (5 mM) @
heparin (10 gg/mg)o] H7l€ AL IVF-TALP mediume 5 m¢ IH7}3to
THAl 500xgollA 5&F AAEEHE F F 1 me +3E& IVF-TALP
medium& H7}8td CO; incubatordl Al 10~1583t A el3ld +HFHY5E
FE3 AT

—

4) A&A+A

HAAFALE MY sE d2TFE 38 IVF-TALP medium 2 3~4
3 AHY £ 5484 IVF-TALP mediumol 100 g drop? 15~20 719) &
AE & UdE AT 58 8950 58 AAY HFHEUE 2 X
10° sperms/mie] HEE ZAste] AF F, 24X B 39T, 5% CO.
incubatordl A A& =AY HF AHAL] FLE hemocytometer H

= Makler Counting Chamber2 A ze] & AlAsldct
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5) oA™Y AJuiFS A FAFV X Fu|

EE5FAA AHE do 29S A7l A3 penicillin G (500
units/mé) 2t streptomycin (500 pg/me)e] E°ldE 4T A HFol ol
3~4AIZE ojdle] AFAE EHh. FAAI B0 de AHYAESF=E
AXHY oF dad FA2 dHEUS /31 ddd Fer|FE AgxF
I Ayl g 413 AAFAY. 70% alcoholdld 20x7 45L&
F AYHISFRE 2~33 AFHTE bdF 2Frtsdel AT G ¥ RE
€ %1 em FEE FFUAY. TCM-199 medium 1 m7} EAE 10
syringe2 G#PFA FFEREZoZ AFAY o5 VAo dAS ¢
ZataA dRATAEE AHAJT. AHTE FBFHAZE 500X g A
5 £ dAEZHAA AF AL AAS}Z UMA pellet F&2& 2 3] o4
AAEY7IZ A 1~2 x 10° cells/me] HAFFE2 2As}to] 4843
St W FAIY 2. 2 M epithelial vesicle cellsS AWstod AR adate F
v Fol] o} &3t At

6) AT To AgujF

AP d FAEE 10% BCS7 H7HEo e TCM-199 wige] =
= 712 9% Hamster Embryo Culture Medium (HECM,; Schini and
Bavister, 1998)2 7+ ¥y A7l HECM-3 (Table 1)o} 11F 9] o}u] Ak
(Table 2)¢] #H7tg wW¥y HECM-622 4~53 A3t dAxe A
AHE FAF] AAF g GRAAHAXANN FuY FAY FRAAAEI}
A7 A &S wggoA Frimge] 22 E&S ZAEIAY. AJuigg o
E TCM-199& AHE® A9 JoAM IBAFHAESY Fuigd 35 48
AlZrotoh A4 wjigd oz mEgsin, 5Uo] Ao F A GG A
2 wsc Mguidd HECM-68 ALEE H$ 1159 o}vjxit o
el Z+zt 0.1 mg/ml Polyvinylalcohol (PVA, Sigma, U.S.A.), 3 mg/ml
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BSA-V (Fraction-V, Sigma, U.S.A.)) ¥ 10% BCSE& 7189 drop T §
Ao g3 §7 3~49U3% HECM-69A wj¥d F, 10% BCS7t H7t
¥ TCM-199 wigdo g AT A 7~9Y 7HA widstd 7))
29 u IEgg FAEAT

Table 1. Composition of HECM-3 medium for in vitro culture of bovine

IVF embryos®

Component Concentration (mM)
PVA 0.1 mg/ml
NaCl 113.80

KCl1 3.00

CaClz - 2H20 1.90

MgCl: - 6HO 0.46
NaHCO3 25.00
Na-Lactate 4.50

1 M HCI™ 14 pl/ml

‘Bring medium to volume with approved Milli-Q water and measure
osmotic pressure (BM-3 = 27515 mOsmos/Kg).

"1 M HCl was used to reduce pH to prevent precipitation during
storage and culture.
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Table- 2. Composition of amino acids for HECM-6

Component COl:lcentration
(final mM)
Taurine 050
Asparagine 0.0l
Cysteine 001
Histidine 0.01
Lysine 001
Proline 001
Serine 001
Aspartic Acid 0.01
Glysine 001
Glutamic Acid 0.01
Glutamine 0.20

7 TAFH &4

Ay Ante] EA4H EAL SAS packageE ©l&3t Ao,
GLM (General Linear Model) procedure® ZH-&3t Z 242 least
square mean2 T8 82A7+ FoAE HFAAD.
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3. 2% ¢ nF
1) AP 4A EGF A7l @e $3¢ ¢ v dge

A2 WA 7L A5t £3ANN EEHE B9 daoA A
Td GEIL o] g3d, BZH WM A%, AAFAH L Ao uj
2 AW AL T A4 AAE G&H grh Table 30IME & ¥a
o YEFS o83t YRS & AYN4E Wged Ham's F-10
| WHoZ 10% BCSE H7bste] e shfel vlmg Aste] EGF
& Artete] £ Fr 2o B go] HolHo YehtbExE 2l
Atk & 4¥e A}, EGFY BCSY 43 &L 77 760%% 759%2 U
Bron, WutEs|ztx e wagol YIME 27 44.0%S) 436%2 e}
U % #2727 Alolel #93 (P<005)Q Aol vhehbA] eksket.

2

Table 3. Development of embryos produced in vitro by different
culture system for IVM’

No.(%) of No.(%) of embryos

No. of oocytes oocytes developed to

Treatments Replicates used cleaved blastocyst
EGF 6 392 298 (76.0)° 131 (44.0*
BCS 6 435 330 (75.9)° 144 (43.6)*

T Values with same superscripts in the same column were not
significantly different (P<0.05).

*Maturation medium: Ham'’s F-10; Fertilization medium: TALP; Sperm
concentration: 2X10° cells/ml; Culture medium: transferred into
TCM-199 after culturring in HECM-6 until day 4 post-IVF.
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A4 4A EGFY A77t nldsuae) A4S F dn Axays
2 £Ae% FAANZY ggd HAE 9Pl BE A7 UoiA,
Coskun S(1991)€ mA4&utatel ARP&A 448 WPl DME/F-120)
10 ng/mle] EGFE H7Ht9e A% +3&% 4~8 AX7) 7xe] 2gg
of goid WAl WAHK % A4S o & 472 JEUgn u
8.

Lonergan $(1996) A44A AAH&E wFd TCM-19901 1~
100 ng/ml8) EGF& A7Hshel 4£4&o] QoidE TCM-199 ©SujgF EE
10% FCS7t #7ke TCM-199) wMi¥8e = moh £ 42e Yeug
3, $5h&e] golAE 10 ng/ml TN HF Ee 4He YA
2 pasPch 2y o)ge AN Y%A FCS (10%), EGF (10 ng/mD) 2
FCS+EGF #7l7 oA £33 &L 4 76, 73 L 75%E Uel iy 1,
Frlu2e) wegol QoINE 242 48, 41 B 42%2 UehiATn B 3st
o & 4% Ae Hg@ AFL AT

@ ABNE B W ulgg GEI) ANHSA MFzdo] FHEx
Frui2e) wgel e WAL Aoz A, By ARHEE )
Folo] Lrte) WS Arhete ARTE Azke] BGFE Arbete ol A
dAee) Yato] AHSHE 1Y ARE AR & Ao Az,

2) AAFAL AAEY Wy wE S L v 2

AR aes YAe7] A3t Agds F AdrHd o HxE
Zulgted QoM A x7] £YHAAH L IVFA AR s E &54S 713
B8 BAY HF &S wol7] Hdtd Ww=Al Hadith dA7A Ao o
A IVFE A& Ao &4 7le #H &54 A 3l+88 gl
A% 71& HY L swim-up, Percoll density gradients 2 glass wool& ©]

€3 Ao ol FToM A sHF REFoz ARHAR e Ve
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swim-up Wojt}, aejy o] Wy e & e FZEAAYY strawolA IVFe
ot HAY FAe Fx& 3Fdrie 4R &d. 23y Parrish 5(1989,
1990) 49 T4 - g3 Azke] #ele qloiA Percoll el HEsivtn
B g v ot

EEFA £} GAZHEEYH dXES AHINA Mg A F A
Ao ALLHE EFAH4ES 71 FAY FAY HeEE Fol7] Hsd &
A7 & AFAGdA ALE3t S swim-up W3 Percoll g v
o« ZAVEIE e, 1 ZAate Table 49 2. &, £33 8 2d°9lA Percoll
o oz AHAY HAE ol L3RS 49l 81.9%9 FHES Yeof
Swim-up ¥'ie2 AHE AHRAE ol 8INUE AFAAM 802%2 +HE
e Foy (P<0.09A Aol€ YEhiA &t a8y, Frjuze] 2d
£l AolA swim-up WHOE AFHE HAE ol EI}AUE e 292%=
et 2™, Percoll WA Jebd Fruj2e BEE&ES 265%3EA F
A Fde] F9F (P<0.05)A Aol YA %t 28y swim-up
ol A el 202%9] 3t & w2 UEE AAYNozE EA
7Hd B AHQ swim-up el Aol Eelo] Hsivhn g}zl of
At S8 B A7 AW Ad2E FAAA QojNe) LEA
747 @A 2 swim-up ¥ EUE Percoll WS o] &3t
ol freElsittn Al =y, =3 EFHAHAE EHsted oM St &9
gGrhg el 9% 23 swim-up HHAMTE 0% B YA I
g d 4l3] Percoll Wel &3 90% oo =7 ¥ A} &
=t gk AdsAHol AolAM Percoll Wil o3 Eeld #xr}
L AAE ol &5t AALAA FHES FEI] FHANY F UE Ao

2 At g,

o

N
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Table 4. Effect of swim-up and Percoll treatment for increasing
motile spermatozoa used for IVF on subsequent in vitro
development of bovine embryos”

Type of No. of No.(%) of No.(%) of embryos
sperm oocytes oocytes deVeloped to

treatments Replicates used cleaved blastocyst

Swim-up 3 162 130 (80.2)? 38 (29.2)*
Percoll 3 226 185 (81.9)* 49 (26.5)°

T Values with same superscripts in the same column wer.e not
significantly different (P<0.05).

*Maturation medium: Ham'’s F-10; Fertilization medium: TALP; Sperm
concentration: 2X10° cells/ml; Culture medium: TCM-199 and OEC
(oviductal epitherial cell).

Parrish $(1995)2 AejsAd W FAE Fu|sted UM A
¥8 Aol Percoll density gradient ol ©j8d A F£+= swim-up
Bo] o]8d A 12 AEISAE B3t dHdEE F 358
A2kl 4 Percoll Mol swim-up W9 28] o]delctn RuEY
3, g 34 AAY vxd Jd4M%E Percoll WS o] & oA
swim-up Mg o] &% FolA Bt HN £L& 46u9 IdFE&E e
Ak BasHch =3 ol FAESH FrjujR Y Adgdd oA F
A& swim-up HHE o] &L W 60£1%2 eI Percoll W& o]
£AE WY 42+1% Rno A YEsoy, Frlul2e Bagd QM e
247} 29+1%9 35+4%2 YEY F93 (P<0.05)% AolE YErWA] 2%
tx BRustgr).
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€ 499 Ao dFHA Gy, FY=E 4 54 FAY
g olA Parrish 5(1991)3 vl&dd AAE AL = AU
meba] A5 A% FE F3= W oM swim-up HEE
t}= Percoll density gradient WS ol &3te Aol o) BE 49 €9
< 713 54 BAE ded Fstn, AAE FHisted 285 AR

E GEANE F 0 Aes Algdn.

3) AguigAo] wtE Frmze WIS

Table 5olAE ALy F FRAEE wjgsted olA
Pinyopummintr$} Bavister (1991, 1994, 1995)¢} 2vtA s gE& o3t &
At AojAs - £FE XIS AoJu]FY TCM-199 (+10% BCS)3
HECM-6 (+11 amino acids)lA 2z} 3¢ &< wil ¥ ¥+ TCM-199 i
Aoz A 7] wiNtEI|ZR o] wWiUEEE ZABIAT FAH S AAA
= TCM-199 oA 805% % YelY 720%& veld HECM-6 uj
dd Hoe & F93 (P<0.05) Aol udehlud. 2y wiwtErizt
219 wgdgol QlojAE HECM-6 widdolr 424%9] &2 A& g
o] TCM-199 s g 267% Boe A & §93 (P<0.05) zol&
e At

Pinyopummintr$} Bavister (1991 A d+A3 ¥ deug HECMS
2 IFNe o dadvAEy AT Fuldel Y= morula 7HA =
F83 9g2d ¢ Jeu, ik blastocyst QAN E EH HsJF Ws
ok Buste 294 wdHe] ol & e e AAstH
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Table 5. Effect of culture media on in vitro development of bovine IVF

embryos’
No. of No.(%) of No.(%) of embryos
oocytes oocytes developed to
Media™ Replicates  used cleaved blastocyst
TCM-199 6 400 322 (80.5) 86 (26.7)°
HECM-6 5 625 450 (72.0)° 191 (42.4)

1 Different superscripts in the same column indicated a significant
difference (P<0.05).

*Maturation medium: Ham's F-10; Fertilization medium: TALP; Sperm
concentration: 2X 10° cells/ml.
“TCM-199: cultured in TCM-199 from day 1 to day 9; HECM-6:

cultured in HECM-6 until day 3~4, and then transferred into
TCM-199.

McKiernan®} Bavister (1995)% Golden hamsterg ©]&3l9 HECM<&
71222 2059 olvxitE 8% 9 HECMol Ztzt H7lste] F7)uje) g
& ZAG AT, B 7 22 11F9 otvixdte] 44 gdE Fx2
7t¥ HECM-6914 59+8%=Z ©& H7hzel H|3toq 71 =& 43S 4
238 e R ==k X =

Pinyopummintr®} Bavister (1996)= A& - A T AT g
st=dl oA 194 Wy o2 10% BCS 71 H7FE TCM-1992.2 w1
AR FE 8YA7IR] wiLgsts I 2¢A Wy o2 HECM-3° lactate,
11F2] amino acid, pyruvate 2 glucoseE ztZt H7lstd £ F 72413
7hA wiFRE Fol 10% BCS7F H7lE TCM-19994 F7]uj7t=| o] webg
€ ZAG vl Wit )uiz R o] A gl oA 19A WM = 146%
€ udetled uiste 2gA 3ol dolAM pyruvate® Hrtg 3
lactate®}t 11F9] amino acid& H7Mgk TollXe 4 356%< 41.4%E Y
Bhlol £2 Zriwjae] 2gd S vustdh
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£ d7AdAcs ASAA F2 Aguides TCM-199 g ddl 10%
BCSE H7hstx A Eete] FulFe AN Frulge wdg
€ FEJHAY. 2t FHIoe TCM-197 2e EdjYgd xge
HECM-6t Z<& deuldde] onxite Hrlstoq Frlujze Bad8&
ZASR Y. ol TCM-199% & Bduiddels 7] AT g
goll 2 Fe FFL A= glucoseZt TR U7 wEel o] vijA
871 fistd AY dFAAM AzE £ Av el S US| ol
o2 ol AR updgdE At BEAPE HEIH 4F + glgewn
olvel £A4A9 Al € RAFE ZAF T ol8T F &R Aw
g9 & dF4AdAMx= 71 HECM-38 Az 1159 ofvxit
(Taurine, Asparagine, Cysteine, Histidine, Lysine, Proline, Serine,
Aspartic Acid, Glycine, Glutamic Acid, Glutamine)2 #7}5to 4T
o] wjge] (HECM-6)2.2 o] L3t}

4) A A FA ] AT} & v S S

Table 69l A& A+ F AQuiFd HECM-6E ol 83t 27] M9
FRADE A st AoiA HECM-6°A4 3U E& 493 gt £
10% BCS7t #7te TCM-1992.2 FA@E ol Fdt 9~10¥47tA F7]4)
29 Odgo iol7t el ERE ARG £ & oA 39T 4
Yol 2zt 786%9t 75.0%2 FoH (P<0.05)U AolE YEHA &%
o, FrHze] 2Egd JdolME A7 455% < 43.2% 2 YEt HECM-6
o A o] wiFAlZke] 3UF} 4A e YoM E FAFH (P<O.05Y Aolg vt
Bz gskth a8y wigtEr|ui2 o we Sk glojA HECM-691A4 3
A viFF TCM-19922 o] 57 TollAe 4 F 8UH ol 76.0%<] uj
W] dggS Jebd v, HECM-69lA 443t vl¥¥F TCM-1992.2
olF T ToME FAH F 7dA 71.0%9 WivtEr] AF&E e o],
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271 £33 AQuigel AolA HECM-691M 4U wigF Fof
TCM-1992.2 FARJE olFste Zol F7] wiwizrwjz2 o] Y& E
HeA & F£ 98 Yz Uk 2y oy, Euj2e] wgses
Uelded glolA wiubEvjule] Hrpr)Eel g AR Feolgol o
Ao g Atg¥rh

Table 6. Blastocyst development of embryos produced in vitro following
media exchange with HECM-6 at day-3 or day-4 of culture’

Exchange No. of No.(%6) of

No.(%) of blastocysts
of oocytes oocytes

media used cleaved Total Day 7 Day 8 Day 9 Total

Day 3 210 165(786)° 75(455)° 4( 53) 57(76.0) 14(18.7) 75(100)

Day 4 617 463(75.0)" 200(43.2)° 142(71.0) 39(19.5) 19( 9.5) 200(100)

T Values with same superscripts in the same column were not
significantly different (P<0.05).

*Maturation medium: Ham's F-10; Fertilization medium: TALP; Sperm
concentration: 2% 10° cells/ml.

5) A FA FAGT M XL Fujgol & vf B2 S

Table 79X E vlds GEFE AdAds 2 A4 F HECM-65
ol&3td x7] AYFA T MYuMidS 3¢ T 49T wigsted U
A Aol AT A E (bovine oviductal epithelial cell; BOEC)9 A 7i++3
FH7H2 Alolol #A4& 2 F7] widEIw2 e LdE g Xolrt e
=2& Agstgdoh. FA & oM HrtT# FHIMLAM Zz 73.9%%
742%% YER £ Fbel §oA (P05 zolE UEhRA gron,
729 g dAME HrtEn FHIMTAAA 47 435%9

_70_



414%=2 Jehg F Fde] 2EE&] oA #9F (P<0.05)Y! AHolE Y
R 2] ekgkd

Table 7. Effect of co-culture with BOEC in HECM-6 media on in
vitro development of bovine IVF embryos’

No. of No.(%) of No.(%) of embryos

Culture ococytes oocytes developed to
condition  Replicates  used Cleaved blastocyst
HECM-6 only 10 1920 1419 (73.9)° 617 (435)°
Co-culture
with BOEC 14 2031 1507 (74.2)° 624 (41.4)°
in HECM-6

1 Different superscripts in the same column indicated a significant
difference (P<0.05).

*Maturation medium: Ham’s F-10; Fertilization medium: TALP; Sperm
concentration: 2% 10° cells/ml.

A WA GBATA TS FuFe AolA 8~16 MEFY “cel
block d4"g FE3Idn 3goey (Goto F, 1988, Eyestone®} First,
1989), 229 dFRIMoAE 49 HAAKIEERS Agds -4 %
Aouig st UM FAAHMAESG B AME (somatic cell)2t Ful
Fg A Golx 8~16 A X7 LEFA AL FEIY 20~30% =
T 3 olde wiuwizriwizel WdE&S Utz Basiic
(Pinyopumrrﬁntfﬂ Bavister, 1991; Fukui %, 1991, Takahashi®} First,
1992; Kim %, 1993).

gty £ A7 aeuldy HECM-69 1159 otvlxitg ot
oz daAT AT TGS A Fotx IR IIAMELG Ty
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& 23 A9 g AHE YU ole AuiFel QA FaAy A
Toto] Fulgolq 71 LAY & UL 299 YR AL WA 4 9
S ®qk olygl, 27] FRJe] wiFol AAA serumo] HAAHA ke @
£ul ) HECM-69] G Axsl 22 AT Fuige 3tA ¢z
@2 1159 ojuxAte Hrletds Frluj2e] gl ol JEe
n)X) 7 %e Aoz AgHEct

6) AMAWEA Z47] G H/NE e 53¢ ¢ v IS

Table 891X %7] AgFAH@e] AGuigA] deuigdl HECM-69)
Z+7] o€ H71E PVA (polyvinyl alcohol), BSA (bovine serum albumin)
EE BCS (bovine calf serum)& 242 718t 44Ft wigd F,
TCM-199 wiggos AdFPEE A wiFde=24 F38& 9 74
29 widdgs AT £3&4 A E PVA H7HFoA 725%2
YelY, BSA H7/MF 75.0%$F BCS #HZFF 76.7%° Hlste oA
(p<0.05)2 itk a8y BSA H7bFer BCS H7MF zbele #93F
(P<0.05)Q) #telzt Yettx] &gtd. ae8ln 3 F F7] wivEr|ujz 9
dehgo glejdE PVA, BSA #H7EF ¥ BCS IH7b7dA zZz 422,
405%¢<+ 380%E JeEllo] 2+ Mo K3 (P<0.05)%U Aol el
uA sk

2o AduigAAd (IVC system)ol] AI&HT e sy oz A
HFgols A2 BSASH 22 AL R332 Ao 2y oAzt
2 AP 7)o IS vXE @fFoly ofn|xite] HEHJ B
EE 79EHY UA @k AFAAE Ads-ATE AAs7] s o
o deulgdels 2 BSAE H7Mstd oy, BSA9 digoz
PVAE #H7lslo A9 F3-& HA|sY Y (Bavister, 1981).

x
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Table 8. Effect of various supplements in HECM-6 media on in
vitro development of bovine IVF embryos’

No. of  No.(%) of No.(%) of embryos

oocytes oocytes developed to

Supplements Replicates used cleaved blastocyst
PVA 21 3567 2586 (72.5) 1092 (42.2)°
BSA 20 2594 1945 (75.0)° 787 (40.5)°
BCS 7 600 460 (76.7)° 175 (38.0°

T Values with same superscripts in the same column were not
significantly different (P<0.05).

*Maturation medium: Ham’s F-10; Fertilization medium: TALP; Sperm
concentration: 2% 10° cells/ml.

Flood$} Shirley (1991)& A juigdol H7tss BSA9 7123 ol
SRl 3l AR eolES JHeAS AAFA.

Ohboshi %-(1996)2 serum-free medium$l mSOFMell calf serum (CS),
BSA, PVAE ZtZt #7bst A&7 Sz 128E ZAR 23,
FAE JolME B 669, 788 ¥ 76.3%E YEHHO F9H (P<0.05)
ol & JElA] gtou, Friwize g glolAE CS9 BSAA
Z}z} 278 9 195% 2 el PVAS 57%¢ 93 (P<0.05)1 ol & o
ElUilth o] 52 BSA E CS dl4le]l PVAE #Hrbste Aol Frjujg9
T g AA7le 2FE Busgey, ot ¢ %Y mSOFME o
3t FAHFRE Frjuizg BEE Yo, ¥ dF= HECM-6
£ o] &3t AAFAH F FAIVEL wiGsed oA 28A Wyges A
AUl (FAF 39 T 4Y97ARE 1159 olvliito] HslEl HECM-68
vieFdt o 10% BCS7F #E7be TCM-19922 & A wjubX 7| uj7t 2] u)
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F) e o] TR LS =ds Y& ALE AlRHY, 2U|F
Ao wjgo Aol £ F 3d EE 49 7AA = 1159 obvixilte]
7Hd deuige) HECM-69] PVA, BSA & BCSE H7lstdx F7)4)
29 dggdE zolg UetlA Fkeny, BSA &= BCSS #2 @
FAYe o2 AR &3 PVA e Holetd = F7)ujz st
T FAE 9FS vAA = Ae= Alsdo

7 ALYFA 5 4-well plate £ droplet ¥l g W& 38 2 uj

g

ABF GXTE A s - 3 F AguiFy HECM-691M 485t
g F TCM-199¢] wig3te=dl AolA wiFZ=WE 1 embryo/2 uf
4-well plate B]-&3} paraffin cil2 35 1 embryo/l gf droplet H]-& &
A} A +£3& ) viErwEe] g g ¢ 388 2AEL
Aot (Table 9). 388 &7 75.0%9 77.1%2 UEht Zb A2E 7ol
- (P<0.05) AolH-e Yettz] fgton], 3 F Z7] wigtE7]w)
29 ddgo UME ZZ 51.3%¢} 51.5%E et} HEFe Ao
T JEYA giskth = Eshge oMz Z+Z 87.0%¢ 91.4%E uE
WA ole AAFEADL 4-well plateo) W FEAY paraffin oilZ )
E9 dropletdl A vi)g stoigte AL witdd © 38 QoA
£ zolHol YehtR] @skth. 12ln 4-well platecll A e A Jujkeye] <
S 300 @ o2& AMESI7IZE A7) WEo] wWFHe F& 100 b ol
ZAsd Mg & Je droplet ¥IFES HAASA ZFE Fo AdFA
ZF9] dropletl A Wlgd & JAEE 7] AT dudPges & A
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Table 9. Blastocyst development of in vitro fertilized bovine follicular
oocytes in droplets under paraffin oil or 4-well plates”

No. of No.(%) of
Treatments oocytes oocytes

No.(%) of blastocysts

used cleaved Total - Hatched
4-well
200 150(75.0)° 77 (51.3)° 67 (87.0)
(1/2 ub) (
Droplet b
0(77.1)7° 139 (51.5) 127 (91.4)°
/1 4 350 270( ) ( ( )

1 Values with same superscripts in the column were not significantly
different (P<0.05).

‘Maturation medium: Ham’s F-10; Fertilization medium: TALP; Sperm
concentration: 2X10° cells/ml.

8) A+ F droplet Wi FAl =T Uxd] e vj IS

Table 1091 ¢k¢] Table 9ol A A& uho} Zo] AYuigde] ¥
Z3E 4 A& droplet WH-E o] &3t 50 w9 droplet volumeol 9}
Ade] ¥& st AN wWiF e dol wmE V] & AdrHHY
A7t F71u2e dded 9FS vXNEE AR Ad%e dgF 2.
50 u£e] droplet volumedl] A&J+A@E 242+ 5, 10, 20, 30, 4078 £ 5070
2 st g Za wvEriuize wege #4357, 387, 401,
474, 449% 2 438%2A F94FH (P<0.05)Q AolE YeEhUch 2,
Z} FE ol RS AAHA2Y 20 embryos/50 pb droplet ©l4Fe]
AME 40% ol EL W B2E&S vz oo, =5 gy ¥
of g HgFFF YEE M3l ASHA 77 A Py F
th.
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Table 10. Effect of embryo numbers 'in group culture system
on in vitro development of bovine IVF embryos®

No. of No.(%) of
No. of embryos embryos ‘developed to

embryos/50 uf droplet Replicates used blastocyst
5 2 140 50 (35.7)°

10 5 310 120 (38.7)°

20 18 1380 553 (40.1)°

30 3 390 185 (47.4)°

40 4 510 229 (449y°

S0 3 500 219 (43.8)*°

T Different superscripts in the same column indicate a significant
difference (P<0.05).

‘Maturation medium: Ham'’s F-10; Fertilization medjum: TALP; Sperm
concentration: 2X 108 cells/ml.

Table 119X & 20 w9} droplet volumed] A LAFAHTL] Y& AU
AT g Gol me ALfFAT YErt Trjwjz e W g
S A EME 2AMS Ae g3 2ok 20 w9 droplet volumeo] ]9
TRHES A4 5 1070 L 2002 2Hste] WY A wiuizse)z e
252 4 320, 36.7% 2 350%EA F9A (P<0.05)2 ztol:= vERUR
23342
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Table 11. Effect of embryo number on blastocyst development in a
constant 20 pf droplets’

No. of embryos/ No. of embryos

drop volume (zf) Replicates used No. (%) of blastocysts
5/20 1 100 32(32.0)°
10720 2 90 33(36.7)°
20/20 4 380 133(35.0)°

T Values with same superscripts in the column were not significantly
different (P<0.05).

‘Maturation medium: Ham'’s F-10; Fertilization medium: TALP; Sperm
concentration: 2X10° cells/ml.

Table 129|M & AdulFAe] droplet volumed ATl vl
10 embryos/10 g8, 20 embryos/20 £ 2 50 embryos/50 2 F%3tA =
A3t F7] wiwrErluie] B$EEE ARG ARE G453 2o F7]
X2 e HEE&S 47 420, 406% R 408%2A %93 (P<0.05)9 A
o|& YetdlA] &3kt
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Table 12. Effect of different volumes with equal embryo density in
culture drops on in vitro development of bovine IVF

embryos’
No.(%) of
No. of embryos/ No. of embryos embryos developed to
drop volume (uf) Replicates used blastocyst
10/10 2 210 89 (424)*
20/20 3 180 73 (40.6)
50/50 2 350 143 (40.8)*

T Values with same superscripts in the column were not significantly
different (P<0.05).

‘Maturation medium: Ham's F-10; Fertilization medium: TALP; Sperm
concentration: 2X10° cells/ml.

9) dRFIA LG Fugel] @ FFLF A

Table 139X e AR F AGuidAl GBAAAEY Fujg 3A
e 23 TG TH WG YA wiwtEI|ule] GTFE Az ZAG
A3e g 2o F AduigY HECM-69A4 49 S wWiId ohg
TCM-199 ¥igdoz AYFPIE &A MGsaA AQulF 82 u)
R‘tx7juje) &75E dRETHANES TG §A) ¢ T TG Fol
M Zzh 9661430 106714702 ety T oAgFE 3§93
(P<0.09)%! zteol& Ue A gt
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Table 13. Effect of co-culture with BOEC on blastomere counts of in
vitro developed bovine IVF embryos’

Culture No. of blastocysts
conditions used”™” Mean*S.E. Ranges
Culture media only 28 96.6+4.0° 61 ~ 140

Co~culture with
BOEC

1 Values with same superscripts in the column were not significantly
different (P<0.05).

*Maturation medium: Ham'’s F-10; Fertilization medium: TALP; Sperm
concentration: 2x10° cells/m.l

**Examined 192 h post-insemination.

23 106.7£5.1° 59 ~ 150
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Z2EHE ol&F IXTF AT UM FAHHE JHAAE TE
(THFIZHE dojzl GEFE o] &3t AAFAJE sty A e
aae GET uigdl A wigA A FFHo] YFHolng AYA s
T3 R ugel oet HRF HH fIAAE FER, EEFANA 2
A g daoA HAF 23 ol GTFAEE XD MEHe F4
T FEJES AF3td AYPol] FAGAY. dREBY A& E wigHoz
LH (10 pg/m¢), FSH (35 pg/m¢) 28] estradiol-178 (1 pg/me)o] FE7td
Ham’s F-10¢] BCS E& EGFE #4Z 7istod 24X < M4 &
TEdAen, A+ dag HAAE SvEr] Y3t AAE TALP
mediumg ©]8-3t9 swim-up ¥'¥ == Percoll density gradient ¥ o2
54 713 €8s AAE A 2X10° celVmt FE2 H&5E @
At SRR Aguigel gAM ALdFA FOAduiFE wFY
TCM-199 =& HECM-69 3~49 &<t 27] AL EFE viFA &
10% BCS7F #7td A4 TCM-199 wigg oz FAHAFS &4 48470}
A4 TCM-198i g g o2 mA 3t 7~104717 F7)ujRe] 2Ie&8
=3t = 27 £3B¥L wigst=d oA HECM-69] PVA, BSA
E= BCSE 44 HrtetAY R A 2o Fujgs AAsta, =%
v Fe} droplet®] volumeol W& AT 9 vlgo o} Friwjze] g
2e<5 At E3 e 2#%E AU

A4 Aol & Ham's F-10 wiF Yol EGFE A7t = £ &3 u)
REIvjRe wEgdlE BCSE A7} A9 E FoF (P<0.0D)Y #o)
€ 4YEA @t 2z AYFBA ARE FHEted QoA E
Swim-up W3 Percoll density gradient ol dolA FARE&EL ztz
80.2% % 81.9%2 o3 (P<0.05)R ztol & YEINA] okt AL+ F
A e g wgdoE TCM-1998 HECM-68 o] &3 A3 A g 3l
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ol Ztz 80.5%St 72.0%= TCM-19991A4 %zt ¥ & %S Uguy
o, witxrjujzel WaEgo oM 26.7%% 424%2 TCM-1999)] H]
&l HECM-6°]4 ¥Q ¥4 uYeldth. 28l HECM-6 widdoA -3
o 27 WFA GBYRATste] FUHITH FULE HA Fe o 2
oM E AL YFEd AdM FaH (P<00SA AolE YElUA @
stk =% HECM-6 o] PVA, BSA ¥ BCSE &4z #H71side o,
TR &0 QolA e PVA HuEzolA < WA velgoy, ujui¥sjujs
o] Mg A= A HE BF FAFH (P<0.05)% ZolE ElXR
23kt

A vl FA] 4-well o]\ dropletS ©1 &3 HE Wl &, F7)ujao] w
g€ 9 F58o oA F I FAF (P<0.05 AolE JEYA
St AT o] UojA 50 pf droplet volumeel ALYFHA-L z+
Z} 5, 10, 20, 30, 407 2 50712 =Hste] wj¥d A3}, 50 wb dropleto] 30
Aot 40708 A T2 wigste Ao| FUujR e g oM 4
474% R 49%=2 A e FoAF (P<0.05)] AolE Y. o
2l 20 p9] droplet volumeo] A=A dES z+2t 5 107] 2 2002 =3
3t wige A3 winrxriujEe] Wd&S ZZ 320, 36.7% 2 HO%=E
A oA (P<0.05)] &ol& vreRWA]! gttt =7 A udde] droplet
volume®} A 94H &9 v]l&E 10:10, 20:20 B 505002 =t g
As wiwtzsjeze wage 2z 320, 367% 2L 3BO%ZA F9F
(P<0.05)R1 Atol& YehiA] ottt 2E|ln A4y F A ufgal 4@
Ao Axet FulYg & &L T FMIFEHY SFFE Aduig 8AA
ZAMS A3 7 96.6+14.070 € 106751702 YElY T AgFE ol #
43 (P<0.05)%! #olE YA &gkt

olde] Ay ZAAEE FHHEYE, EGF7/E H7ld Mg 54 wdy
Ham's F-102.2 2A4A7t ¢ AdAd=E&E HFX3t9d Percoll density
gradient U232 fHH 54 € 71 AR wjAH sl AY-AH S
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Al & HECM-6 AJuigqoez 3~49 F¢ 27 wiFes & F, 10%
BCS7F #H7ld A4 TCM-199 slgdog &4 Frjuize ¢EE&S /%
ste Aol AYFATe PAeg woled LAY Ao AEHT, A
A5 F AJuigel AN g FHHF vl&E 1 D 06~17
BAE2 zAs] wgste Aol v W woled TEHQ
Aoz Atgdd.

A, BREe) & GEISLS AP wWFAA) TEo 259 &
Adog Adds, £ 9 UGS of Tzt R FEE) AL F
ATe RS UHEMUAT o] RS 2&0E o] &7 GEF Ao A
Zte] FVL2HE o &%) FEAL o4 M5B P A
T2 did ZHE AT F& do] oy, 4 TN dxHS
o8& AAFAZT WA oM E A AT AFTE FAY F 3
& Aoz Atg L)

N
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T2 AF EHXE =ol7] Adtd HZ Yol 7|Ho] de ol &
3 ey £33 o 7ieg ALsisleid £AGY AW 2o A
ZEI AAFHoz diFAdde] 2 4 glojof sted ol E AstdE 71E9
Fuld &S FAANIIE EFE R3A AF7AY dAFZAF A
=2 AeE wygro] HIde ALY o8 S HF FEH 2
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1993; Walton 5, 1993; Fry %, 1994; Gibbons &, 1994, 1995; Loony %,
1994; Van Soom %, 1994; Bungartz 5, 1995; Hasler &, 1995, Meintjes
%, 1995; Stubbings ¢} Walton, 1995; Bols &, 1996; Duby %, 1996)°l <]
3t 2 E GEIE ALdFAFAIE 7IEe2Ee A3 FT ¥ 1009
7H olge ojd] Fted FAHATE AAY & o 2SHFEA AT B X
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ZSHFE AAdFAT o8 Yol FYHW FHTo|H o] &3] 4
€312 Rolm wety Fefol st E<HE 1 e ¥F TRE] 9
£ T8 FTEMNPF A T 253 A stz WA E O
AN FAE A Hol A8 x HAA & Rojoh

wald B dFox e Holstein 349 §4E o] 83ld 2LuGxo
& NI X Fo2HE AU AYFAT S ol4sto FolxE A4
A E9d, @99 Ao FobA sMFHo] A zlolrt & A ¢
A R $olAE HAFAY FHAdA F$ FolE AAWAA e
T FF FL A ASFIHA Zde dFd EGRE HANA F FE
AE Aoz 7ldigo] & A& FYAY
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2) 59 Az
TARAGNYE 9t WA FFSE ALsAof sted FASE 3
9 22 EJold 58S g "o AT WYsivo] AAHA A
S Agddt. o A J1EL ge3 2.
O BEHA 4F71E 713 A,
@ 23] o] AFTFAL HAAS FHFA F& L& AMEER TR,
@ Z3AA4 % WAl Ax P4 Fasts dyol QL A,
@ EFTYo] 22 A,
® HZFo] & R
® FH7ITol FHE A, T8 AEdA FHBo|Y YALE o) &3y
YA ALr|Eel AEE FEFFE AQEA € YHFIE AAEY
o4& AT FHlE AANIAAG BAHF7I= prostaglandin Fz.(Lutalyse :
Upjohn)& Ao 6 m¥ SHFAL F 2~3 AFo] 2Ao] FIAHUL
A5, 2~3d F A ESARTEA AGS wjdIAE BHT wF F
7~8 Aol FAFJo)A-& HAA I, 2~3 LFo LA wHo| ¢hE Ao =
11 ¥4 % 2 X2 prostaglandin F2, & AFAIetd 2~3 4% wALS 3
33 P Ed E A TFolA e AN

3) 2AEA

TABFL 130 3083 35 oFF 6A19F 2F 620 HAAlstE 23 B
Y Bo oy 64, 2F 24 2Ex ¥ 10419 332 AAsE PFEs}
233 Nddo. Folste AIEE MASE Folv LAV g B
A=

EAEAES A8 HaiM neld i AL T AMF 9
¥E AudAes $& AHEUY  testosteroned FAZ U AAS
androgenized heiferg oj-8 %ol A3 v Ao 2 HAL} Vasectomized
bull °lY4 androgenized heifers o]&3lHA WAHHAQALLS Eolzyw
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chin-ball markery} heat-mount detector ¥+ kamarE A}£3iwHA e
T Wy,

4) 3G ¥ QA

TAEE T AFU oldse WL v RS olgsy
. 1972~1973d djo] 49 FAH G| Ho] HulgFely 243 H ga=
Ao AAvHdl o AFHAMZA G 59 oo Yo 1
F ZAHlg ANk dYEr] s o wWyol HESHURA T Aoy
FAvtA G 3dd FavtHed ¢ ARMNESE2 v, a8y
ST oAU FEE 3R g AFFARY AF, Ao 3 A2AY
BrHeE o]yt Wo] /MusHe da olgHm Y}

& F 7-8 do] TG £FFAA AFUy BuEL AAF £ 9
€ ARSA AAdAd. =Tl 5-10 ¥ Aol FH9 £52 o
A st o]4g A& Y& At F2vtHAIA Lidocaine (Lidocaine
HCI injection, B %FFFAF43A) 6-10 M2 Zotovl3stm o]4 g 9
T FEHE HASHTh Cassou rod (025 me)oll 2~4709] HejsA o] F=
Y€ straws FH3tL Cassou rodd] £¥E HA8t7] 943t sheath(d
AE AFR 29 ASH} AN LAWAE A3t sheath covers
R FE& FHAAT. AT AR AFANA sheath coverE A Asm
sheath®} Cassou rod?t ZA3ZA#-& FHAAL. AFARL 348 Fo=
o] &E AFEOZ Cassou rodE FESY AFHe 29z AR
NMZF A3ZE 2-3 3 Aoz PN F £oz (AL ARE
o ol47] Ade o 02 Wl Yol stedd AT AR Agsd
t}.

AgB@AME 7Med & £¥o| HA FEE Ry zastn o4
717t gzl AYE Fole Zug FSABL ojAsyen, £ 232
AM olYIE H-4FE AR FEE sta o4 7)9 Huo] J5
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3. d3% 9 23

1) E5% 340 U¥d A 2 2SAGE BXES Aol I A9

FRF] AR

&% (F8) YAAY 2 HAADAN E2HE 399 wadA A
a9 dEas 2eA4Ed o) Ras @9 QadM ARy YE
& 77 olgad AL, AAEH D AGuiLel oIg AYsHT
4% ZAEe gy 2o Table lIHE S2F0N ESHE 399 o
28 olgstd AAY GEV} 2LPH5 8 AT Pao Yz
ol g1o1A FHLL 2hz 729%St T59%E $9A (P<0.05)Y XolE Ut
WX gston], stz ule] wergo] UNME 2tz 341%h W/A%Z &
9% (P<0.05)Q] Aol & UrEhiA 2stch

Table 1. Development of bovine embryos derived from ococytes collected
by SHD and OPU®

No. of No.(%) of No.(%) of

oocytes oocytes embryos developed
Groups Replicates used cleaved to blastocysts
SHD 40 1452 1058(72.9)* 361(34.1)°
OPU 42 357 271(75.9)* 104(38.4)°

T Values with same superscripts in the column were not significantly
different (P<0.05).

"SHD group: Slaughterhouse-drived (SHD) ovaries.

*OPU group: Ovum Pick-Up by ultrasound-guided.

‘Maturation medium: Ham’s F-10; Fertilization medium: TALP; Sperm
concentration: 2X10° cells/ml; Culture medium: culture in HECM-6
until day 4 after IVF, and then transferred into TCM-199.
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£ 47E 49 doA M s, 53 2 ujdel] AHEE ulgy
E2 A Part Dol Yeld HHo AdFAd A48 MiFYE o]l &3}
et

Z A <L wigy Ham’'s F-109 hormones®.E LH (10 ug/mb),
FSH (35 pg/ml), estradiol-178 (1 wg/m)E H71st3x 001 ug/mt EGF
(Epidermal Growth Factor, Sigma, U.S.A.)E AJlsld, AdAds wjgy L
100 mm dishell 100 u¥ drop &F3t 18 AL o] A wigE HAAdA
BEE FET UL, AdHSE wigde FFEE 15~20 749 d¥ESS
¥ 5% COz 98~99% FX, 39C CO: incubatorel A 24 A7+ E<t A2}
&g FEIHY

Ao HoF AAE Evlst=dl oAM= Percoll density
gradient W 2.2 heparine (5 units/m¢)°] F7ld A 3HE sperm-TALP
mediuml & &go] L& AAE AHsI7] ¢85 15 me conical plastic
tube®] of#fiF el 90% Percoll 2 mé& ¥ 2 A9 Foll 45% Percoll 2 mé
& F Fo] HolA =2 2AP2HA F ¥ O, AMAY B 54
Hl 1 mE tubed] W NZo] Yol 700xgE 308 T VAL AH)
Percollel A} A @ 359 AANE 742t AH3H 500xgolA 28 5 &
F AAEET F, FATYSES f%t9 BSA (5 mg/m), caffeine (5 mM)
9 heparine (10 pg/me)e] H7I¥ #£3L IVF-TALP mediumS 5 m¢ H7}
3t ThA] 500xgol A 5E3 AAEHTE F % 1 we] 3§ IVF-TALP
medium< #7t3te CO; incubatorol Al 10~15&3F 23ty FHFHES
fFatdeh AL A5 d dXES £33 4 IVF-TALP medium
o8 3~43] AHFT F F£AHL IVF-TALP mediumol| 100 x££ drop@ 15~
20 MY dAE &1 tS FFT0l 85" Y=V 2 A HFF
=7t 2x10° sperms/meo] HEE zEdo wAY F, 4 FF 39T,
5% CO: incubatordl X #X-& =0t

AuiFY o2 HECM-68 AH&3t 1159 ofvx4il ol zZtzt
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0.1 mg/ml PVA, 3 mg/ml BSA-V =¥ 10% BCSE #7Fstd drop% &
A AT vj&F ¥4 39 T 4433 HECM-691AM wigd ¥, 10%
FCS7t #7Fd TCM-199 v oz AY+-HIAE &4 7~99 717 wig
3t Frlvjz e uf HEE&S =N

AZ7AY AYFLATL F2 £599 dadM AP FEJL o]
3t AgH %, A L e T AN enz 289 Fxd 9
& AZFozRE AN FETS ol & YAHE AT wgr)
el JoAME 5 dAZRE A GEFL ol &3 wYrga e
H3E F3 FHe HAFATE A4 = AL Aoz AgdEg,

2) 34 2 A9 23 E UET AT L L AgsAA 44
25%FE G2 AAE st FSHE AAsts W22 400
mg FSHE 25% PVPol &3t 13 Z8FAS 60AI1tel Afdste
Hol 71 BgHelxn AWEHAY] WE, o) F4E ol &t o
Hog 288 HEYstd 258 fx XS ABEH Ad5H FA
& 5 gl dxd H5EE 44 vung AH}E Table 29 2tk F 3
a9t @99 AFEd YoIME A% 61.7% R 601%2 dEtY F FFI
o #9% (P<0.05)% Aole uehdA st a2y Add G2 F
A FAel FAY & Aok P7kEE Grade O TF ol I5eE B
H AardAE 506%2 vEiou, &9 dolME 693%2 vEhd F
FFT FAH (P<0.09)Q Aol YeERHT
A9 A EL vFo A@F Lo YolMe & ATA} ALHoz ¥dX
@ AFE AAEA7e ZAelzt yehdA et dvigtx, Kruip $(1994)
3 Van Soom %(1994)2 Z&oFE GEH AFE Al ALEHE &
$5 Abolo] oidE MFAHB YA AV ATY XIS Y
of glojAl 7Hx 7L Aolrt Hsttn B mEc) apebA B Aol oA

bl
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T % Txo) gz sdgadx FAE 58
HEd £ gle Aes AlREY.

Eol QolA Aol FE3

Table 2. Number of follicular oocytes aspirated by ultrasound”

No.(%) of No.(%) of
Breed of No. of follicles ooctyes oocytes
Cows Sessions aspirated recovered used for IVF
Holstein 39 639 394(61.7)% 235(59.6)°
Hanwoo 12 271 163(60.1)* 113(69.3)*

T Different superscripts in the same column indicated a significant
difference (P<0.05).

Aspirated at 60 hrs after injection of 400 mg FSH single dose.

2&IFE 8 A9 §9-9 oM Add FEIE A2 o]
ste] Frlujz e B g AN F FEIHY AolHo] UYeYEAE T
B33l7] 18k A%, AYFER L Aduigel o3 FrujRz e widd
&& ZAIY Z3E Table 37 2ok £ & JolA 349 gy
Z} 749%S} T19%2 93 (P<0.05)%0 ztolE& YERHA f3tow, wigkx
2o wadgol QAAME 27 39.2%9 409%2 FoH (P<0.05)A A
ol & YElA oot wEtM 23 = XY AJES A% A8 HE
Aa 2 A9 AHYFAHT Aol QlojA F FF e ZAolH 2 YELA
dgfome 2&ud s AP FEXTE o)L AMYFHEL AL
7] YA E Aol wetd, & 9 Rae FobA] sHA A3 A
o7t F Afole TN Ha FolAE MAASAY AioM FE Fol
A% BAA e T Rae A5 FEI LY F AL AHe

2 Algd
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Table 3. Development of embryos derived from follicular oocytes
aspirated by ultrasound-guided OPU"

No. of No.(%) of No.(%6) of embryos

Breed of oocytes oocytes developed to
Cows Sessions used cleaved blastocysts

Holstein 39 235 176(74.9)° 69(39.2)°

Hanwoo 12 113 88(77.9) 36(40.9)°

1 Values with same superscripts in the same column were not
significantly different (P<0.05).

‘Maturation medium: Ham's F-10; Fertilization medium: TALP; Sperm
concentration: 2X10° cells/ml; Culture medium: culture in HECM-6
until day 4 after IVF, and then transferred into TCM-199.

3) AgFAE oo AT FHE R FAY

EEFNAN EEHE I} dadA Add FEIF} 2IofFE
ols) AMEd Ao T GEJE o] gt ALY AYFA—”E F
S (a2 F9)e 4 o4zt oA Fei&3 FolA ik Ade
Table 49 Table 59| “elvhd vis}p #Zo

5% 99 dolA AP dEFE ol st ALY 114719 A9
FADE 1459 T L) 4T L FES ol 47 e
L 4F (B6%)} BL F7F 95 (375%)7F FEHGR LR, Fo1A 9
Ae Fe S 459 HA FES 5FAA FF ToiElY F 14uke] 9
$+9-4o}A] (Single: 5, Twins: 6, Triplets: 3)& AAtetdch. 22}, 4

Aa FEL 97 FTAA 1FE FHFgeR A3t =HEHAOH, 3F=

o=

e
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Table 4. Pregnancies and calf production following transfer of SHD-IVF

embryosJr
Embryo recipients No. of calves born
No. of
No. of No. of No.(%) of cows
Embryo donor cows embryos cows aborted
reed Breed used transferred pregnant (fetuses) Single Twins Triplets Total
Hanwoo 14 42 4(28.6) 0 2 2 3 7
Hanwoo

Holstein 24 72 9'(37.5) 3 3 4 0 7

(1 single

2 twins)
Total 38 114 13(34.2) 3 5 6 3 14

(1 single

2 twins)

YAll of the donor embryos were derived from Hanwoo slaughterhouse
ovaries.

*One of them was sacrificed during gestation period from mastitis.

2% frxo o3 AJE Ao FEFHE ol gt AAE 20719
AN FZBE 179 &9 L9} 659 Ha 39 o438t gule o
9 FolA] (Single: 1, Twin: 2, Triplets: 3)& A4sl¥tt. a8ln 2&9
Frxo o3 AT AL YEFE o] 85t AikE 58749 AFHY
S 22F9 i FB olYsd 8F (36.4%)9 FHEL AU o=
AN 8F9 S FoA 255 fFUdez Asd =HHUYL, 1

&)

se
FABROH, 25 F4 154 Z4eNE RPN, Yoix 3%
Zk7} 19989 129 19 (2F)% 129 259 (15)o] ¥ of o)k,

=
Lon
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Table 5. Pregnancies and calf production following transfer of OPU-IVF
e:mbryosf

Embryo recipients No. of calves born

No. of No. of No.(%) of No. of cows
Embryo cows embryos cCoOwSs a

borted
donor breed Breed wused transferred pregnant (fetuses) Single Twins Triplets Total

Hanwoo 1™ 2 1(100.0) 0 0 0 3 3
Hanwoo
Holstein 6 18 3( 50.0) 1 1 2 0 3
(twins)
Holstein Holstein 22 58 8'( 36.4) 1 2 0 0 2
{triplets)
Total 29 78 12( 41.4) 2 3 2 3 8
{1 twins
1 triplets)

YAl of the donor embryos were derived from OPU.

*Two of them was sacrificed during gestation period from mastitis.
“Three of them will born calves in Dec. ~1st. and Dec. ~25th. 1998.
“OPU-IVF embryos transfer after artificial insemination.

Kruip $(1994)3% Van Soom $(1994)2 Z&dfe 4 AFL ¢
3l AlE-HE FESE Alold AdFAHA{ LS A%t GEIEY T

goll gloiA Az Ao} At Busgvh Ed AMeF Ao AMS
g dRAQee & Ao vy 2 FHTHES YEARAF op@sA
2, 4% 53 FELY vd4g GEDIME 8 FEHAA AT 94
& GEIEE o2 ARG 2L AdFAT] ANEL YA B
23t (Van Soom %5, 1994). Looney 5(1994)2 20059 F&$-E ol &
3t 13 APl F2F B 63/ GEFS ATA, wiwEruzt
2 164%9 T9&< Jehdck aElm 813719 AFABS oA sty
324F (40%)9] +E¢& Busr). Hasler $(1995)& 15559 @98

o] &3l 13 AMPANN FIF HF 4979 FEAL AFst o] FolA
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41742 @X @ L AdFH FASHA L, 2268709 AMYFAJL ol sy
1220% (53.8%)9 <HE&S R 1dAT. Bols $(1996)2 1252 Belgian
Blue §%& o83t 10639 AdxTo2 5479 FEAM 33270
(60.7%)9] GEXEJE AT 13] ATAAH FF FF 31709 FEIL A
gt e, AJE 332709 FEFS A5 FAES 5570 (16.5%) 9]
P 7 el S AAbSte] 13] A @A FF HF 052709 winvkxz|uiE A
AR Budtgen, £33 o5 359 FHLE 500 pg pFSHe
100 pg pLH (Stimufol®, Rhone Merieux)& 4¥ $¢ 19 234 FA}slo
639 233 Fk GEIAS AP, 13 AN £FF PBF dEF
20874, AAdE GXT 4 6370 L wubxo)u] 1548 WAty 2o
SAS. 2R o5 A AAFLAF 62715 oly sty 5Sulely A
FOHAE AR 77 FELE 94 Folgtn Busgol. FudA
£ oA 5(1998)0] YAFQN AA e dEFE AFsd Pikhd A=A
FE o3l FolXE AidsAY R,

4) AA5ARS 52 - $AE o4 4@ FHE 2A

Table 6ol E 280 $52 AE FTVL ol gate] Y A5
AAe NABH SAVL o83 4ol o4 AHE Yehn 9
o AABL o83 olAF AT 1759 FASAM 8F (47.1%)7
JABR oY, FARE o] gato] oA Aok 45 TF QA 2
o,
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Table 6. Pregnancy rate following transfer of fresh and frozen OPU-IVF

embryos
No. of b
Embryo 0. Of embryos No. of recipients Pregnancy rate(%)
transferred
IVF-fresh 54 17 8(47.1)
IVF-frozen 8 4 0 0.0)

APFF7E FRIAAE Aoy, de2e 2370 FEd st A
g dxgozie AAE AdFATL JpFHldE AATEY el o
2o o] &3tE Aol FHE R FokA A FAF Ao Asdo.

el Aol vebd uhel] oj3tH, ko2 AYFAYRE oYt gl
o] AHBEL ol gdte Wyo] feT ALE ARHY, Y FEFY ¢
A Adat JAFA FE] g F o ALY FArl dad
Aoz Agdr. aExa £ A7 2E5dFEA o3 Add dxde
22 A4 Rard AAFATE o4F 479 AL FIRFAME o1
7hA) ARt BAHA] ggron, £ 21749 Mol 2 - A%
Fol lon A&HA A7t ALHe2 FyFH E RAonh

T, FFAT 2STHE o] &3ty 1TY i 4o GEF B
&Aooz Fyste, B AFAdA td HHd Mg YW
& vtz Fto AAE AYFHTE ol4sq FobA| A& FIA
7122 g

- 103 -



AL R FFE o]83d 2SHFE GEZ A o) i A9
THZE o83 ForxE AAEY] e B AT E HASAY z=28
A2l 400 mg FSHE 25% PVPet £33l 13] & FAL F 6042kl &
T YJFE AASAY. AdE GEFL MM L wigAdoz LH (10
rg/me), FSH (35 pg/mg) 18] estradiol-178 (1 gg/m¢)o]l #H7}€ Ham's
F-109] EGFE #7718t 4A 7T 5 AQHES Fxsigon, A+
o "o AHAE Eustzl A48 AAE TALP mediumg ©]§3td]
Percoll density gradient o2 *+5A4<L 713 88U+ AAE AHs)
o 2x10° cel/mt FEE J%E FAS FAAATD. AduiFel AN A

A F 1159 otuxito]l HrtE AuiFE wjFd HECM-69 3~4
d T¢ 27 AdeAZES €AY o 10% BCS/E Huka AN
TCM-199 Hi¢ges FRATE &A 48Av AH TCM-199u) 3o o
2 WA 7~10471A F7vjRe] dd &S fFEslgoen, 9o wyo
2 AME Agr-ATL vgAyggoz £@Lo olysta AH Fo}
Aol #F A7 ZAIde oS 2.

ESFAA =E5HE T99 YAE ol§dd AT XN xgu
freol oa AP R X AN FHLL ZzZ 72.9%9
75.9%2 #r93 (P<0.05)Y zolE YErA] ghgton, wivtx7luje] wa
o AAME 2 341%% 384%Z 23 (P<0.05)% olE UELHA
o3 skt

Ao §4E THLE o]8d 288 FEo 93 GES AL
AANE ZZ 61.7% R 60.1%2 Yt F FFA FoAH (P<0.05)Y
ol YetuA itk 28y AdY GEY F AdFAHA FAY F
AT BIHE Grade I TF o4 3F&8 2d RadAE 596%
2 yegoy, #d dodME 693%2 U F EZF P 593
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(P<0.05)¢1 Aol & YUErH AT

Z2S9FEe o8 AT GEFES ol 83 AP IE YA
AoM Aol F99o FHES A 749%F T79%E F2FH (P<0.09A
atol & UERA edgron], wiwtxrlujR o] WS JAME 242t 392%
o} 409%% 93 (P<0.05)Q! zol& JERRA] &3ttt

5 99 daoA AgdE GXFE o8 A4E 114719 A9
FAEL 1459 F5 FHE9) 4T FA FAF olHsd ZZ g
SIS 4F (286%)} A F@F 9F (375%)9 FHES dded, $of
Zo] ABie F FHEHE 459 Bh £ 550X 47 Y F 14
uia) 9] F9-4olA (Single: 5, Twins: 6, Triplets: 3)& A4sch. 18
Y, 448 i F£EF 957 T4 15 FHEezE dsd =HHNe
9, 3% f4astach

&8 x4 98 ATE T GEFE o] Ldo] AIE 2079
AT AHL 1579 3 39 659 A FELo o4& 6rlE] g
39 4o}A] (Single: 1, Twin: 2, Triplets: 3)& A4stsd ol
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