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ABSTRACT

The aim of this study was to investigate the effects of different hexoses in medium with IGF-I and/or
EGF on in vitro development of porcine embryos. In first experiment, when the embryos were cultured
in medium with concentrations of 5 ng/ml IGF-I and 10 ng/ml EGF, the morula and blastocyst rates
were higher than in another culture conditions (P<0.05). In second experiment, the effect of IGF-I in
medium with different hexoses during the embryo culture was examined. The higher cleavage rates were
obtained in medium with glucose and IGF-I (P<0.05). However, the higher proportion of embryos
developed to morula and blastocyst stages in medium with IGF-I were obtained than in medium without
IGF-T in medium with glucose, mannose and galactose. In third experiment, the effect of EGF on in
vitro development of porcine embryos in medium with different hexoses were examined. In the culture
medium was supplemented with glucose, the higher proportions (P<0.05) of embryos developed to
molura and blastocyst stages were obtained in medium with that than without EGF. However, the
proportions of embryos developed to blastocyst stage were not significantly different between with and
without of EGF in medium with different hexoses. In firth experiment, the effects of presence of IGF-I
and EGF in medium with different hexoses on in vitro development of porcine embryos were examined.
When culture medium was supplemented with IGF-I and EGF, the higher proportions of oocytes cleaved
and developed to 8-cell stage were obtained in medium with glucose than mannose, galactose and
fructose (P<0.05). These results show that glucose and growth factors, supported the development in
vitro of porcine embryos, especially with greater embryo cleavage and development in medium with
glucose added to media with IGF-I and/or EGF.
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Ao A AL AU G T= 2AF
A EelEe GEAA ¥ A
A% AZ wse) & 2
A AR %8t7] HE o
A9 d&go] AstEe AR EVHIT Ut
(Bigger, 1987; Li &, 1993; Rieger &, 1991).

olgf gt H ALK AAAYS FEAL A
&5 F7M717] flste] gd Qo] Hoh 7k
T 24, 7 ZEE 9 AAARE 37tk
9

o FN

) Axa NEE s 2 AX 75 % v
A= Aoz deA Yt £3, Insulin-like growth
factor- [ (IGF- 1) W49 mget A EojlA] £H]
s GE 9 gl Zo] Ao FTH(Giudice, 1992).
olgigt IGF-T2 =X (Reed &, 1993; Xia =,
1994)¢2} A (Haper$} Brackett, 1993) ©=}2] A 9]
A4 A3y T3 Epidermal growth factor
(EGF)E Yol A sex steroid 4 Azl HE
AT Z2] ZAAAZ 2Hgsle] dale] HAsg
23 G o] #od(Carpenters} Cohen,
1979y 0 2% FAke] Aegugel {88 9%
clxtZ Felg it} o]8st EGFE mouse/Downs,
1989), rat(Benyosef &, 1994), A& (Das 5, 1991),
A (Reed =, 1993; Ding3} Foxcroft, 1954) 1a]
T Z(Park3} Lin, 1993; Kobayashi &, 1996; Lo-
nergan 5, 1996) Wabe] A )4 %L 2R
838 v otk B3] IGF-] E= EGF: 9%
02 HIME AxSAREo] vy FEH7L
Al O #Apg-o] ettty ¥ 7 5 Q) chBrigstock &,
1989).

std, Aol FfrElol Ae glucosed] 718 &
T 2o wgl FEXEE mouse(Garcner &,
1990), E7](Leese, 1988), 9H(Wales, 1973), ={ <
(Nichol 5, 1992), A(Carlson =, 1970), A}HLi-
ppes 5, 1972)& TS LE T A WA7H
o] &A%t} Hamster(Barnett 5, 1993), mice(Lane

=, 1998), I3 domestic animals(Flood2} Wei-
bold, 1988; Thompson &, 1991; Rieger &, 1992;
Gardner 5, 1993; Guyader-joly %, 1996)ol A
glucose®] WAlE FAY W Z7o @A
s A SRRee 277 1o 8
A glucose7} Z7] WidSol sz AL 713tk
= B77} 1ti(Chatot 5, 1989; Lawitts &, 1991).
3t glucose 8} 72 fructosel} galactose, mannose
= HRARE AN 4 e BIF euol
Fructosew= 2] $9 W47] @] EAjste 23
A FAe g3 WA HGregorie T, 1965;
Haynes 5, 1967; Douglas 5, 1970; Suga &, 1973;
Aitken, 1976; Greven, 1984). 21xte] &xzjA], vl ok
ol 1} glucose Al fructoseS H7tslGS wj o]
7} mouse A 2ke] cell-blockS 3A1A wj€lz
YL 2AAZE BT Menezo 5, 1990)7F 2l
Aok =] AT Aeddo] o] glucosedt
fructoseE X33 6¥FE] FEE o} FAs}A
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I. M2 H 4

L 71

Wakel A% R A FL As) 712 g
o 2= 10.87mM NaCl, 0.48mM KCl, 0.17mM
CaCl; - 2H;0, 0.12mM KH,PO,, 0.12mM MgSO,
- TH,0, 25.07mM NaHCQs;, 1.00mM glutamine,
7.00mM taurine, 5.56mM glucose, 50ug/ml genta-
mycin®] A 7}g NCSU-23(North Carolina State Uni-
versity 23)& AM&-sdTh

2. Hxle| =4|
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(NaCl 0.9%)ul6] o} 2-3A1%F ojujell P2
swaan. e dat AYNEFE 33 A
A9 F 2-6m 2749 FEZVE 18-gage FAH
o] ity AL 0aFANE ol&3tel FAsh
Act. Feold ¢¥ e TL-Hepes (114mM NaCl,
3.2mM KCl, 2.0mM NaHCO;, 0.4mM NaHPOj, -
H,0, 10.0mM Na-lactate, 2.0mM CaCl, - 2H,0,
0.5mM MgCl, - 6H,0, 10.0mM Hepes (Quantum,
Biotechnologies INC, USA), 100IU penicillin
(Sigma Chemical Co., St Louis, MO, USA, pH 7.4,
280 OsmZ AH)E 33] A Hste] dr|Ze F3l
Seto® AEssich

3. ixel Mol d=

dRE 39C ¢ 5% CO, A4 10% por-
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NCSU-23 WollA 22417+ A& wiekstairh. ol F
PMSG$F hCGE A 9%k NCSU-23 A< v ¥y
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) A FE&Y A
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2) IGF-1 A7} &, A 6839 77} HA)
Ao A& v A& HES] A
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FAEY AT v FFE HEN
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r= 2d71s & 2z 5.56mMe] glucose, manno-
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2588 PEsec

4) EGF <} IGF-19] ®7} , FA1 697 H717}
A FAT A& vA= TS HES
7] 918t NCSU-23 sjokdujol]l 10ng/m EGF 2t
Sng/ml IGF-13 7} T F37E T 747} 556
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of AT ALK LS HEIATH
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Table 1. Effect of concentrations of IGF-I and EGF on in vifro development of porcine embryos

No. of No. (%) of embryos developed to
Concentrations Growth
(ng/ml) factors oocytes >2-Cell >8-Cell Morula Blastocyst
examined
(48h) (96h) (144h) (192h)
0 131 66(50)° 70(53)° 35Q27)° 6( 5)
. EGF 128 77(60)° 357" 38(30)° 10( 8)*
IGF-1 131 82(63)™ 72(55)° 37(28)° o( T*®
5 EGF 144 103(72)* 84(58)" 46(32)° 13( 9)®
IGF-1 156 99(64)™ 92(59)" 44(28)* 18(12)°
10 EGF 136 91(67)" 83(61)" 41(30)* 14(10)*
IGF-1 134 95(71)"® 87(65)" 36(27)° 10 7)®
20 EGF 148 75(51)° 65(44)° 20(14)° 3(2)°
IGF-I 135 68(50)° 44(33)° 13(10)° 3(2)°

*® Values with different superscripts in the same column were significantly different (p<0.05).

= 9] IGF-I13 EGFE Zt2F H710e o x7] uj
of vixE 4¢SS deEpdTh O 2, A
T A8AI IO A 2-cell o]} BEE A ¥
B 279 20ng/nl A7krol 98 1-10ng/nl
Al =A Yergtod, 10ng/nl EGF %714 €
7h7el dls) felygeg H2 vHE&S et
(p<0.05). B3 Sng/mt IGF-1 & 7}A] blastocyst T4
74219 g 219 20ng/ml H7H ¥lE)
foHoz w2 vl VERHTHp<0.05).

Y2 AFgde AELA IGF-1¢] #, ¥
o) wat 742} glucose, mannose, galactose, fructose
Z H7sle AYL&EE AES AHE Table 2
of etttk I A3} sk e glucoser} &3l
S 79 GRS #7hgo2M e Wrdnc
FIAL R 5 F8E&E e TH(p<0.05). ©] %
7o AFE AL F 96A17E 144417 2 192
A7}l A 8-cell, morula 2 blastocyst |71 2]
HEEAME 2 AT Jeith 99, F4 S
o] 94l glucose, mannose % galactose
IGF-12] H7}7} BA7)e] dls} vz d & d&
£ Uy o), fructose®] ZA$ols IGF-19]
A7 A 238 2& E8ES JEh

A9 F&E A gy Hol M2 & hexo-

[e]
A Ee
A
o
7}

n)L n)L o -{>

sesE A7be 2 EGF9 H7b f-Fo o3 =]
FAH 27] ‘?:_-’ Ara-g Table 3o Yeldch 1
A3}, glucose”} ¥ Wi WolAM EGFE 3
7y 749 el Wik 2o vE FolHCE w2
w488 Ve R 9H(p<0.05), fructose F7FA] 8-
cell7}A) o] w&go] e vz Hs $A o
bl 88 AE ohE hexoses®] H7HA] EGFY
fitol ofgk ggof zloje ALY AHHA ok
o}

Table 4= wjoked o zFzbel 68bg H71A|
EGF9} IGF-1S 2502 #Hrt 9 FH7M w&
Z+7Zke) 6'tg AM7HA A A AT RS
< verdtk 1 A A el el glucose 3
7HA] dlek 96 A1+ A 8-cell oo E WHE3 4
Ao vlgL EGFe} IGF-18] 353 7HA] B o
oz Hle) 2 ¥l&E JeRiTh g9, mo-
rula T o] o E W& AT HES 1L A

o7} Q1A =R 9kkR]at glucose®} mannose H7}

A] galactose$} fructose A7fel] #l&) <7 =& &
S&8 Jebith T8 glucose F7HA] 8-cell o]
2po] H) ol EGFe} IGF-19] H71et F37} AL
19) FroE el zhe] E(p<0.05) A Q)3 EE )
gzl I Aol AAHA Utk
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Table 2. Effect of IGF-I on in vitro development of porcine embryo in medium different hexose

Presernce No. of No. (%) of embryos developed to
Hexoses of oocytes 2-Cell 8-Cell Morula Blastocyst
IGF-I examined (48h) (96h) (144h) (192h)

+ 122 79(65)" 72(59)* 37(30)* 13(11)°
Glucose

- 115 60(52)" 52(45)° 25(22)® 9( 8)”

+ 118 57(48)° 48(41)° 27(23)* 9( 8)*
Mannose

- 113 54(46)° 38(32)™ 20(18)° 5( 4)*

+ 129 63(49)° 42(33)° 25(19)° 7 5)*
Galactose

- 123 49(40)° 43(35)™ 25(20)° 5( 4)°

+ 115 38(36)° 32(28)° 21(18)° 43
Fructose

- 120 49(41) 42(35)™ 26(22)% 6( 5)*

IGF-I : 5ng/ml, Hexoses : 5.56mM.
% Values with different superscripts in the same column were significantly different (p<0.05).

Table 3. Effect of EGF on in vitro development of porcine embryos in medium with different hexose

Presence No. of No. (%) of embryos developed to
Hexoses of oocy‘tes 2-Cell 8-Cell Morula Blastocyst
EGF examined (48h) (96h) (144h) (192h)

+ 143 83(38)° 78(55)" 41(29)° 14(10)°
Glucose

- 151 83(55)° 61(40)° 37(25)° 9( 6)*

+ 141 80(57)° 62(44)™ 26(20)" 8( 6)°
Mannose

- 130 67(52)" 56(43) 26(20)* 8( 6)*

+ 139 63(45)" 56(40)° 20(15)° 5( H*
Galactose

- 128 58(45)™ 40(31)° 20(16)™ 5( 4)°

+ 142 55(39)° 4937)° 3021)™ 7( 5’
Fructose

- 135 50(37)° 40(30)° 25(19)™ 4 3

EGF : 10ng/ml, Hexoses : 5.56mM.
** Values with different superscripts in the same column were significantly different (p<0.05).
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Table 4. Effect of hexose with and without growth factors on in vitro development of porcine embryos

Presence No. of No. (%) of embryos developed to
Hexoses of oocytes
EGF & IGF-1  examined 2-Cell 8-Cell Morula Blastocyst

+ 129 96(74)" 69(64)° 29(22) 12(9)
Glucose

- 117 77(66) 47(40)° 23(20) 7(6)

+ 125 87(70)" 61(49)* 29(23) 10(8)
Mannose

- 130 78(60)° 54(42)° 24(18) 3(6)

+ 122 87(71)° 47(39)° 22(18) 6(5)
Galactose

- 118 79(67)" 44(37)° 21(18) 6(5)

+ 116 76(66)" 45039y 18(16) 7(6)
Fructose

- 120 72(60)° 38(32)° 18(15) 5(4)

*® Values with different superscripts in the same column were significantly different (p<0.05).
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