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SUMMARY

This study was carried out to investigate the effect of co-culture system (bovine ovi-
duct epithelial cells; BOEC) and defined culture system (modified TALP; mTALP) on
the conception of embryos transferred, and pregnancy and twin birth rates after transfer
of fresh or frozen-thawed bovine blastocysts produced in vitro were also evaluated. Qocytes
from the slaughterhouse ovaries were matured and fertilized using general protocol. The
results obtained were as the following. The pregnancy rate after transfer was higher in
co-culture group than in mTALP group, but was not significantly different, and there is no
difference between fresh embryo group and frozen-thawed embryo group in conception
rate. The conception rate was not different whether 3~4 blastocysts or 2 blatocysts trans-
ferred into a recipient, but the production rate of twin calves was significantly higher (p<
0.05) when 3~4 embryos transferred. The average birth weight of twin calves (24.38 kg)
was numerically, but not significantly lighter than that of single calves (26,68 kg).
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1, 2] a2t Y M=

E3FN 58 ¢34 E 3 A (penicillin
G 100 units /ml, streptomycin 100ug /ml) 7} 37}
® 35T 0.85% A FFl HF, 2A7E ol
Agdz ewsty A Fd5E 3~43 A Fs
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AMHAY A= TCM-199 (Gibco BRL Life Tec-
hnologies, Inc, USA)& 50 ug /ml9] gentamycin
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(FAA e, 7)o H7HE 7R FY o= 3~43)
AR 4Fd L oJEAL AAT ¥ 4AAEn
Ao 3% o] de Y GPAEEL A G
FHE AEe 10% 983 (fital bovine serum;
FBS, Gibco, USA), 5 pg/ml FSH(Sigma,
USA), 1 ug /ml estradiol (Sigma, USA) & 50 u
g /ml gentamycine] A7t@ TCM-199 A &ul ko
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YRS Y, 39C 5% CO, v g7 ol A 24A] 7H
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Fe-EFPNL 38T 25 15~2027 §
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USA)E )83t 600xgs 2087 24E23d
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10°%ell /ml7t =& =3 ¥ 4-well dishel] 0.5
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% 1 mle] m gl xE 35mm dishol] 232 1,000 ul
©] pipet© 2 pipetting€ AA)std &7 ¥ FgH
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2) Ehxui Y

ST AYuiFe 93 AHEE mTALPE
100 mM NaCl (Sigma, USA, o|3} 25 Sigma),
3.2 mM KCl, 25 mM NaHCQO,, 0.4 mM NaH,PO,,
10 mM Na-lactate (60% syrup), 0.5 mM
Na-Pyruvate, 2 mM CaCl,, 0.5 mM MgCl,, 1.5
mM Glucosed} 2% EAA (essential amino acide:;
EAA) 2 1% NEAA (non-essential amino acide:
NEAA)E &% A 1% ITSS} 3 mg /ml BSA
& AU FEGS 270~280 mOsm, pH 7.48
233 F 0.2 pm9 filter2 o3 R3] Fu) 3}
At
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2~33 AR ¥ ITHEE AAT F 25~30 uly
¥34d mTALP v]A2A o &893 5~10719 +4
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WA 2@l Wi FS AA G HYgES FESY
o}

5. &4 ¥ BdjE9e| FH)
Z749 (conventioal slow freezing solution)-&
FBS7} 50% #3718 D-PBS RE9 9] 10% glycer-
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ol Artsla Az (o) 8} 10% glycerol). &
gL D-PBS R&EYe} 0.3 M sucrose (Sigma,
USA)E A7t e ¥ 8%, 4%} 0%2) glycerol& 3
7vate EH)sh el

6. THze| 54

&9+% A (conventional slow freezing)& |9
T3 ¥ 7~10¥¢9 AN X (expending blasto-
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FYAD ¥ 025 ml 2EZ FHIL 1~2/04
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£ 5 3A F 4 A2 —30T7A —0.5C
/min®] &2 Y47 § A Fie) IR sho
AA A

7. 54 £yl 8 L vy

ANFAE FH4E AGFAXL ARfAL T
A FRTo] BN 2EZE M F7] Fo 5%
2t A F 3B S5 15~20%7 F45E
3 stgen §3 ¥ 8%, 4% 0% 9] glycerolo]
A7t WA A GAE 5EH JA st FERE
Ag AAsA e FHA-&HE AYFFTL
TCM-199 vlgy o= 2~33 MAT & 34y
HEZ B2o] 49 4-well dishol] 10% FBSE
F7he TCM-199 0.5 mi& F7+s ¥ 12~18A7+
¢ g dAEY 832 AMEAY B8
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ek
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9. EAIX 2|
B A3 ARE testE A A & A3
7k Fo4 & ARG

EE R = L

L &2 BHAHMAO| IE X2t olA F EiE

GHAYHAE TGt DTS L
mTALP & wiuixe] o2 ¥ g Fuld
Fref wiutE o] o4 F el go] 55.6%% mTALP
frefl sintE e 125% Kt o A oA
< AAHA) gt} (Table 1), £ A4 AA R
TG el FAFelY A 8l &2 Eyestonest
First(1989) 7t dad=i M2 T3t AL} con-
ditioned mediumeol| 4] vl F o] 2 d}a] 55959 &
Heg 2IG Aiste fAEIALY deu 3
Ale] 7§ Larson ¥ (1992)0] AAIAE o] &3}
o WF FHHEY ol F FHE 33.3%HTdE
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Table 1. Pregnancy rates after transfer of in vitro
produced bovine blastocyst cultured in two
different systems

Table 2. Pregnancy rates after transfer of fresh or
frozen-thawed bovine blastocysts prod-

uced in vitro
No, of
Group Embryos Recipients Pregnancy
transferred (%)
Fresh 68 28 17 (60.7)
Frozen 66 20 9 (45.0)

£ 73.3%K.b 9k on, Agca F (1994)0] Bz
3 A FAM 2] e & 63%9 FAVELE e Wur-
th ¥ (1994), Fukuda ¥ (1990) ¥ Takada %
(1990)Bthe £& Zad 5283 +3T
B && Kuwayama % (1992)¢} Ishimori %
(1992) 9] vl gte] R& AFL MY o Aoyagi §
(1990) ¢ Jiang & (1991)9 AARIE EL 5
o] gith,

3. 220l olA Bt =X Blo| Jlof WHE TENE
S WE| 2olg

AFR A2 o) A FHL-0 o] T A &)
Azt el &3 Be] E9hge mixle JEL 4y
B R g 3~4M e AT o] A FEgo] 59
1%2 27 ol A9 55.9% 8t} T Eghou &
913l Aol gl o Ao ENEL 3~479) &
A& o] A 53.8%F 270 o4 A9 10.5%8.t} &
oH o2 EA Uelxtt (Table 3, p<0.05). ¥ 4
#9] A3 Fukuda 5 (1990) 2 Agca F (1995)
ol H3% AARB = Fe £FEo|U 2 Reichen-
bach ¥ (1992) ¥ Takada 5§ (1990)R.t}e &
FEoIUTH B 79 A2 njFo] £ o BH #
71E& BHoE AL o)A & gL IA H)

No. of Table 3. Pregnancy rate after transfer of 2 or 3~4

Culture Embryos Pregnancy biastocysts into a recipient

stem* ipi
¥ transferred Recipients (%) No. of
mTALP 17 8 1 (12.5) . Pregnancy o
Co-culture 21 9 5 (55.6) Recipients (4 Twin (%)
*mTALP: modifed Tyrode’s with albumin, lactate, 2ea 34 19 (55.9) 2 (10.5)®
pyruvate; Co-culture: culture with bovine oviduct 3~4ea 22 13 (59.1) 7 (53.8)°

epitherial cell.
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% Different superscripts in the same column are sig-
nificantly different at p<0,05.



A 3~449 FAEE o3l Aol RAY Ao
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4. 208t £O0LX|e| MA| MBS

AN FAEE o145t gt fofx] o] AAjA
2 GEHIE E9E $olRl o A Fo] HTF 26.67 ke
2 BYE EUF $olx 9 YAAF 24.25 kgB
o Egou AF HA4L AMHA AU
(Table 4). &AM QT4 Xu & (1988)& 39.5
kgel $otx 2% 44& RyEg o, Zhang F
(1993)& 37.5~54.5 kg9 Folx] 5% A44& B
3t ol Fukuda & (1990)& ©eld of 27~40 kg
= A d ot 30.3 kgl $okA A4S Has
H AJAT oA Y AdEoSEZ Fol =9
32 A+ vl (Young §, 1998) M43 F f 9
ARAZ g AHAA AF2HFL T3 oo o
T 37149 A7t 9o ¥ Aoz W,

jo o

Table 4. Weights of single or twin offsprings after
transfer of bovine blastocysts produced in
vitro

No. of calves Weights (£SD)
26.67 (£7.04)

24.38 (£5.40)

Single 9
Twin 8

Fig. 1. Twin calves derived from in vitro produced
HanWoo (Korean native cattle) blastocysts
transferred into a Holstein recipient.

—175 —

¥ e

1 FwAA R S A f wRES o]
A ¥ Fuge THFZAN B2 BA U4E
wou BAN o4 e AFHA At

2. B4-88 ¥ AT YAW MAITE o4 ¥
A3 FAR 528 FHE2 eI

3. AA+ABE 27 B 3~4HE olAT S &
Hee $AB Aol e B Fgto
}, BH BUES 3~4he FABE o4
& A$7 274 oy ARY $9H02 B
Yehs,

4 ANFER DL ol 3to] Hold oA & )
s e TR ABL WY AR F 2
2 AAAZ Aol AW A dkeh.

it]

tnEH

Agca Y, Monson RL, Northey DL, Schaefer DM
and Rutledge JJ. 1995. Post-thaw survival
and pregnancy rates of biopside, sexed and
vitrified bovine IVF embryos. Theriogenol-
ogy, 43:153.

Agca Y, Monson RL, Northey DL, Abas Mazni
O, Schaefer DM and Rutledge JJ. 1998.
Transfer of fresh and cryopreserved IVP
bovine embryos: nomal calving, birth weig-
ht and gestation lengths. Theriogenology,
50:147-162.

Agca Y, Monson RL, Northey DL, Mazni OA
and Rutledge JJ. 1994. Post-thaw survival
and pregnancy rates of in vitro produced bov-
ine embryos after vitrification. Theriogenol-
ogy, 41:154.

Aoyagi Y, Fukui Y, Iwazumi Y, Urakawa M and
Ono H. 1990, Effect of culture systems on
development of in vitro fetilized bovine ova
into blastocysts. Theriogenology, 34:749-
759.

Critser ES, Leibfried-Rutledge ML, First.NL,



Eyestone WH, and Northey NDL. 1986. In-
fluence of cumulus cell association during in
vitro maturation of bovine oocytes on em-
bryonic development. Biol. Reprod., 34
(Suppl. 1):192.

Eyestone WH and First NL. 1989, Co-culture of
early cattle embryos to the blastocyst stage
with oviductal tissue or in conditioned me-
dium, J. Reprod. Fert., 85:715-720.

Fukuda Y, Ichikawa M, Naito K and Toyoda Y.
1990. Birth of nomal calves resulting from
bovine ococyte matured, fertilized, and cul-
tured with cumulus cell in vitro up to the
blastocyst stage. Biol. Reprod., 42:114-119.

Fukui Y and Ono H. 1988. In vitro development
to blastocyst of in vitro matured and fertil-
ised bovine oocytes, Vet. Rec., 122:282.

Gordon I. 1996, Controlled reproduction in cattle

and buffalos, CAB International, Wallingfor-

d, pp. 372-406.

Goto K, Iwai N, Takuma Y and Nakanishi Y.
1992. Co-culture of in vitro fertilized bovine
embryos with different cell menolayers. J.
Anim, Sci., 70:1449-1453.

Goto K, Kajihara Y, Kosaka S, Koba M, Nak-
anishi Y and Ogawa K. 1988. Pregnancies
after co-culture of cumulus cells with bov-
ine embryos derived from in-viiro fertiliza-
tion of in-vitro matured follicular oocytes. J.
Reprod. Fert., 83:753-758.

Ishimori H, Miki Y, Kishi M and Saeki K. 1992.
Vitrification of bivine embryos. Theriogenol-
ogy, 37:228.

Jiang JY, Z hong S and Fan BQ. 1991. Calf born
after the transfer of frozen-thawed embryos
from follicular oocytes matured, fertilized
and developed in vitro. Theriogenology,
35:217.

Kuwayama M, Hamano S and Nagai T. 1992.
Vitrification of bovine blastocysts obtained
by in vitro culture of oocytes matured and
fertilized in vitro. J. Reprod, Fert., 96:187-

- 176 —

193.

Larson RC, Ignotz GG and Cirrie WB. 1992.
Platelet derived growth factor (PDGF)
stimulates development of bovine embryos
during the growth cell cycle. Development,
115:821-826.

Reichenbach HD, Liebrich J, Berg U and Brem
G. 1992. Pregnancy rates and births after
unilateral or bilateral transfer of bovine em-
bryos produced in vitro. J. Reprod. Fert.,
95:363-370.

Shamsuddin M, Larsson B, Gustafsson H and
Rodriguez-Martinez H, 1993. In vitro devel-
opment up to hatching of bovine in vitro-mat-
ured and fertilized oocytes with or without
support from somatic cells, Theriogenology,
39:1067-1079.

Takada N, Ohisa N, Numabe T and Ishikawa Y.
1990. Conception rate after transfer of Jap-
anese Black cattle embryos produced in vit-
ro, Vet, Rec., 126: 581-582.

Wurth YA, Reinders JMC, Rall WF and Kruip
AM. 1994. Developmental potential of in vit-
ro produced bovine embryos following cryo-
preservation and single-embryo transfer.
Theriogenology, 42:1275-1284.

Xu KP, Yadav BR, Rorie RW, Plante L, Better-
idge KJ and King WA. 1992. Development
and viability of bovine embryos derived
from oocytes matured and fertilized in vitro
and co-cultured with bovine oviducal epi-
thelial cells. J. Reprod. Fert., 94:33-43.

Young LE, Sinclair KD and Wilmut I, 1998. Lar-
ge offspring syndrome in cattle and sheep.
Rev. Reprod., 3:155-163.

Zhang L, Barry DM, Denniston RS, Bunch TD
and Godke RA, 1993. Birth of live calves
after transfer of frozen-thawed bovine em-
bryos fertilised in vitro. Vet. Rec,, 132:247-
249.

(B4 £1999. 12. 1 / A4 LA} 1999. 12. 20)



