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Studies on In Vitro Culture, Freezing and Transfer of
Korean Native Cattle Embryos Fertilized In Vitro
1. Effect of Co-culture Cells and Growth Factors on

In Vitro Development of Korean Native Cattle
Embryos Fertilized In Vitro
L H. Kim, D. S. Son, H. J. Lee, S. H. Choi, B. C. Yang, K. W. Lee,
K. N. Kim and I. H. Chang*

National Livestock Research Institute

SUMMARY

The present study was carried out to investigate the effects of co-culture cells and

growth factors on ¢n vitro culture of Korean native cattle(KNC) embryos fertilized in vitro.

Two-eight cell embryos were cultured i vitro using 4 types of co-culture cells and 3

growth factors singly or in combination. The results were as follows:

In the co-culture of 2~8 cell embryos with bovine oviductal epithelial cell(BOEC),

granulosa cell(BGC), uterine epithelial cell(BUEC) and mouse embryonic fibroblast

(MEF) monolayers, the developing rate to blastocysts was significantly (P<0.05) higher
with BUEC(32.1%) than with MEF(15.3%), BGC(13.2%) and non co-culture control(11.
6%). When the morula co-cultured with BOEC for 5 days following in wvitro fertilization

were co-cultured with BOEC continuously or with BUEC, respectively, the developing

rate to blastocysts was higher with BUEC(73.9%) than with BOEC(56.0%).

To examine the effects of growth factors on in ritro development of 2~8 cell embryos,
epidermal growth factor(EGF), transforming growth factor-g1(TGF-81) and insulin-like
growth factor-1(IGF-1) were added singly or in combination to TCM 199 maturation me-

dium with respective concentration. In a addition of each 10, 30 and 50ng /ml EGF, the
developing rate to blastocysts was the highest in 10ng /ml EGF(25.3%). In addition of
each 1, 2 and 5ng /ml TGF-g1, the developing rate to blastocysts was the highest in
Ing /ml TGF-B81(28.8%). In addition of each 50, 100ng /ml IGF-1, the developing rate to
blastocysts was higher in 100ng /ml IGF-1(16.5%) than in 50ng /ml IGF-1(12.9%). When

* AR sty =2 2] sH(College of Veterinary Medicine, Kyungpuk National University)
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10ng /ml EGF and 1ng /ml TGF-81 was added singly or in combination, the developing rate

to blastocysts was similar in groups added singly or in combination with EGF and TGF-A1
(23.1~24.6%), although higher than in control(16.7%). In the co-culture of 2-8 cell em-
bryos with BOEC + each 10, 30 and 50ng /ml EGF, the developing rate to blastocysts was
significantly (p<{0.05) higher in BOEC + 10ng /ml EGF(32.3%) than in BOEC + 30ng /ml
EGF(18.9%) and BOEC 4+ 50ng /ml EGF(9.7%). In the co-culture of 2~8 cell embryos
with BOEC + each 1, 2, 5ng /ml TGF-£1, the developing rate to blastocysts was higher in
BOEC + 5ng /ml TGF-R1(28.2%) than in BOEC + Ing /ml TGF-81(21.7%) and BOEC +

2ng /ml TGF-81(21.4%).

In summary, higher developing rate to blastocysts were obtained with co-culture of
BUEC for co-culture system, with addition of 10ng /mi EGF or 1ng /ml TGF-81 for growth
factor culture system, and with co-culture of BOEC + 10ng /ml EGF or BOEC + 5ng /ml
TGF-p1 for co-culture + growth factor culture system.

(Key words : in vitro culture, co-culture cells, growth factors)
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1) Epidermal growth factor{ EGF)
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3) Insulin-like growth factor- 1(IGF-1)
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Fig. 1. A : Oviductal epithelial cells monolayer( x200)
B : Granulosa cells monolayer( X 200)
C : Uterine epithelial cells monolayer( x 200)
D : Mouse embryonic fibroblast monolayer ( x 200)
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Table 1. Effect of co-culture cells on in vitro development of KNC embryos fertilized in vitro

No. of embryos developed to(%)

Co-culture No. of S A S
cells 9~8 cell embryos Morula + blastocysts Blastocysts
Control 69 20(29.0)° 3(11.6)°

BOEC 158 71(44.9)® 38(24.1)*

BGC 68 37(54.4)° 9(13.2)"

BUEC 84 44(52.4)* 27(32.1)°

MEF 59 24(40.7)% 9(15.3)°

Control : non-coculture
BOEC : bovine oviductal epithelial cell ;
BUEC : bovine uterine epithelial cell ;

BGC : bovine granulosa cell
MEF : mouse embryonic fibroblast

Values with different superscripts within the same column differ significantly

(&b : p<0.05).
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Table 2. Effect of co-culture cells on in vitro devel-
opment of KNC morula produced in vitro

Co-culture No. of No. of embryos Develop-

cells morula developed to ment
blastocysts rate(%

BOEC 50 28 56.0

BUEC 46 34 73.9

BOEC : bovine oviductal epithelial cell
BUEC : bovine uterine epithelial cell
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Table 3. Effect of EGF concentration on in vitro development of KNC embryos fertilized in vitro

No. of embryos developed to (%)

Morula + blastocysts

Blastocysts

EGF concent No. of
-ration ( (ng /ml) 2~8 cell embryos
0 57
10 158
30 128
50 117

21(36.8) 9(15.8)
78(49.4) 40(25.3)
63(49.2) 27(21.1)
61(52.1) 23(19.7)

EGF : epidermal growth factor
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WS WEEe
KF%H%%]Jﬂ&ﬂﬂﬂr SRR
=
p=3

% 10ng /ml¢]

2) g% MelHetel Hieuitol| st TGF-A1
==ol gt

TGF-815 1, 2, 5ng /ml¥ TCM 199 A <uj
Ao 7h7r Hrpsle] &9 2~8H ¥ 719 A DS
Hi<Fst v AAufol Al whehg-2 1, 2, Sng /mlol A
Zy7} 53.8, 45.6, 33.3% 2 %7} Z7MEFE o)
Hoew, 1ng /ml A7} 5ng /ml 3 7FA o B) 3
FAdAA FAHP<0.05). MutEe] g ge ],
2, bng /mioll X Z}7} 28.8, 24.4, 24.0% = el
Ing /ml F7IAlo] 714 =} (Table 4). Yang %
(1993)2 0.3%<] BSA”} #H7bgl CRlaa wj A
TGF-g1& 247 5, 10ng /ml¥ A7bale] 2~84 L
719 ARG ulFA 7] Aot Aol b g
Sng /ml H7FA)7} 56% 2 R 40% K0 =%
Ot 10ng /ml H7bA 3= 37% R Srobion, wivl
¥ o] WA % Sng /mlol A 52.9%% o Ewe) 37,
1%3.r} %oyt 10ng /ml H7HAl& 33.3% % @
ok TGF-p12] #7} %9 F7lo) wel wparadg
2 289 L*O}X% Aot B Aole o
w3t HEks v E} Larson %(1992) 2 TGF-81
Ing /m 1%?? J7Vste] 24 2719 kS A 9
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Table 4. Effect of TGF-£1 concentration on in vitro development of KNC embryos fertilized in vitro

Moru]a -+ blastocysts

No. of embryos developed to(%)

Blastocysts

TGF-81 concent No. of
-ration(ng /ml) 2~8 cell embryos
0 80
1 80
2 90
5 96

©31(38.5)® 14(17.5)

(
43(53.8)? 23(28.8)
41(45.6)™ 22(24.4)
32(33.3)* 23(24.0)

TGF-£1 : transforming growth factor-£1

Values with different superscripts within the same column differ significantly

(*5: p < 0.05).

Table 5. Effect of IGF-1 concentration on in vitro development of KNC embryos fertilized in vitro

IGF-1 concen- No. of No. of embryos developed to (%)
ration(ng /ml) 2~8 cell embryos Morula + blastocysts Blastocysts )
0 - 8 35(41.2) 10011.8)
50 85 4(40.0) 11(12.9)
100 91 41(45.1) 15(16.5)

IGF-1 : insulin-like growth factor-1

Hl RS of winbE R 3] 2h8E ] 942t bas-
ic fibroblast growth factor 50pg /mile} & ghuj ok
Mg e wutE g el whgo] 30%7HA FUHE A S
S g sl TGF-B1% bFGF Al #elzle} .84
of &1z} Asdci st

3) 5t HelFH et
ol g1

IGF-1& TCM 199 A <ufefelel 50, 100ng /ml
o] wxg 2zt Hrhsted 2~8Al 78] 9 A9
FA e wjorst 23 IGF-1-% 100ng /ml 3 7}s}
o wjekd 4-9-7) S0ng /ml g Hrbete] Wi
3 ol wla Aduiold WE§(45.1%>40.
0%) 3 wiuksze] Mer8(16.5%>12.9%)°] EF
4 veboi(Table 5). dawe]d @& 2 vj
W gbggo] 100ng /ml Al E ol Zrol BlE
th4 PO} 50ng /mi A7A N = 2T 5
ste] IGF-12] A7 g ghe] Al ejabg o] Exlof
AA gag A= EEAr) Leest Fukui
(1995)% IGF-1 100ng /mlo. & 24| 279} & 774
2 YA S W AT EEE AR EF

cka sto] B glgro] @upel fabeldich ey

o x| 2lui kol CHSE IGF-1 &

Zhang (1991)2 TCM 199 s kel insulin 1u
g/ml-& H7Feke] i okA] TCM 199 sl oFl ol vl
AR vhrgst g FPgols | Sk 9
Aot i gg-2 2ol kil 3+ Gan-
dolfi %(1996)2 TCM 199 ®j}dol] IGF-1 100
ng /ml& A7iste g ehg kAl IGF-18 A7
3t g2 TCM 199 v kool uj Al v} wiwtaE
o w88 Z7FAIIA] E3 o 50ng /ml EGF
¢} 100ng /ml IGF-17} 13L7‘47}—‘Fl TCM 199 v
oMol wjekrlof = IGF-1 €% H7F £ [GF-1 3
7holl ¥l&) "A s wUrha st ok

1) B2 Hels

TGF-A1 HE2| &1
Zc}

2to| x| 2ujtoll CHSE EGFS}
P
1%

T

T ERY A g E%, Hriste] 3¢ A9
e Aeldgol et J5ERE ¥ ushr] ¢
3l 10ng /mle] EGF¢} 1ng /mle] TGF-41& 7}
Ztgmor we £, F7he F 2-8A2719
o AelaAee uorst A7 AAujol Ak g o
TGF-81 1ng /ml &% 74 53.1%, EGF 10ng /
ml+TGF-81 1ng/ml ¥W&Al 54.6%= EGF 10

ng /ml @5 71412 45.9%¢F 441 = F A7) o
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279 41.0%0 0 FRoL T BRI Y ae)
g @k FASA R Fo40) gRlom, W

|
|
o

g8 = EGF 10ng /ml @53 7kA el 23,
6%, TGF-81 Ing /ml ©+% 3 7}Al 24.6%, 181
EGF 10ng /ml + TGF-g1 1Ing /ml ¥ &4 23.1%
2 fagd 16.7%REt =kou = TR
o] s aNe Fo/del sisivk(Table 6).
Keefer %(1994)2 EGF 10ng /ml¥ TGF-g1
ong /mlg M &8le] 4~8M 2719 FAHAS wjk
A7 A wpi . wrego] 33%2 EGF 10ng /ml
< 9= Hyg 429 BYd FEoln, TGE-41
2ng /ml W57} 459 47% 1) 258 ol
Al gkl zke] 8 gofl Qlo] s adE Ve A
EHIL Bho] 2 Ao 72 Hibs Bvh 1y
1} Lee9} Fukui(1995) EGF 10ng /ml# FGF
Ing /ml& &5 Hrbste] 242710 = &8 vl b
A1zl A3 EGF 10ng /ml¥t FGF 1ng /ml& 742}
o2 drlete] Wik A 9ol Blaf vty

L
H

9 4 el

go] 43 QYT B

satet.

R R B R g !

oj2l Wik vkl W& £el EGE7L 7zt
10, 30, 50ng /miA H7}E TCM 199 A sl Fd &

wol 2~841Z719] gh9- M T L vk At
gl wagS 7h7 387, 32,6, 24.2%%

EGFel sxrt S7ises stebyom, wiwtx ol
kg EGF 10ng /ml + Fadars] A Zei A )
kAl 32.3% =, EGF 30ng /ml + wabadsr A 3 of
2] 18.9%, B+ EGF 50ng /ml + wFaads A o
Al wl kAl 9.7%00 HIE o A mrem(p <
0.05), EGF& #7tst#] edar daAGoAZ2 )
Fe = 73-& b A @ v Table
7).

S

Table 6. Effect of EGF and TGF-81 combination on in vitro development of KNC embryos fertilized in vitro

No. of embryos developed to (%)

EGF concent- TGF-$1 conctnt-  No. of 2~8cell 0 - )
ration{ng /mi) ration (ng /ml) embryos Morula+blastocysts Blastocysts
0 0 78 32(41.0) 13(16 7)
10 0 157 72(45.9) 37(23.6)
0 1 130 69(53.1) 32(24.6)
10 1 130 71(54.6) 30(23.1)
EGF : epidermal growth factor
TGF-£1 : transforming growth factor-g1

Difference between groups are not significant.

Tabie 7. Effect of EGF and BOEC on in vitro devetopment of KNC embryos fertilized in vitro

EGF concent- Co-culture No. of 2-8 cell
ration(ng /ml) cell cmbryos
0 BOEC 94
10 BOEC 124
30 BOEC 95
50 BOEC 62

No. of embryos developed to (%)

Morula+blast0cysts Blastocysts
38(40.4) 22(23.4)%°
48(38.7) 40(32.3)?
31(32.6) 18(18 9)k
15(24.2) 6( 9.7)°

EGF :
BOEC : bovine oviductal epithelial cell

epidermal growth factor

Values with different superscripts within the same column differ significantly

(=< s p < 0.05).
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Table 8. Effect ot TGF-£1 and BOEC on in vitro development of KNC embryos fertilized in vitro

TGF-$1 concent- Co-culture No. of 2-8 cell No. of embryos developed to (%)
ration(ng /ml) cell embryos -T\;Iorulra-’r-blastocysts kBlastocysts
0 BOEC 91 37(40.7) 20(22.0)
1 BOEC 92 35(38.0) 20(21.7)
2 BOEC 117 46(39.3) 25(21.4)
5 BOEC 103 47(45.6) 29(28.2)
TGF-£1 : transforming growth factor-£1
BOEC : bovine oviductal epithelial cell
H7)ake vk wiRbE daE-go] 18~20% = EGF
6) 7 AMelsHate| Meujetoll CHEh TGF-81 & Hrtsta) @2 AgeAEel Fu| e iz

of ChEbAtT M E HEe 1t

@EA ol TGF-glol 42 1, 2 5
ng /ml¥ @7}% TCM 199 4 ?HH% A ol
o Ao EA e v s A

Hjo]Ab w8 wl wjuky o]l webgo] TGF-F1 5
ng /mi + G Ao zbz) 456, 28.2% 2

UebbA TGEF-A1 Ing /ml + w3k s) Al s 2] 38,
0, 21.7%, TGF-g1 2ng /ml + s A 3 2] 39,
3, 21.4% % TGF-B1& 7 tahA] eal whabd oAl
2 Fgd txel 40.7, 22.0%°1 V&) E)
LR o (Table 8). 4] E’f%ﬁl:‘ic‘ﬂ EGF &=
= TGF-p15 H7hA] viwb i b 8o glojA EGF
10ng /ml + vredulaEe] wFAlet TGF-81
5ng /ml + whybgals gol wdal= A AE
ArverA b g A e gl thEael
Hls) motout vhE wre] AU AE gy
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AT A=A F AL, WAl wjeredol
IGF-1 50ng /miwt H7lst A v g ab o
IGF-1 50ng /ml-& 7 hate] wiekA] dadafold 2
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AT A A A AL %HH"(}’SV’P%
HHER F7AAM T FA] vt €]
Apg o A Lol A Fu kAL (73.9%5) 7F 2
A Foll A Ful A (56.0%) ol BIsh =3kt
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