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ABSTRACT

The present study was conducted to investigate the effects of antioxidants and growth factors on early
development of porcine follicular oocytes fertilized in vitro.

The embryos without cumulus cells were transferred into NCSU 23 medium and cultured for 5~6
days. The proportions of embryos developed to morula and blastocyst stages were significantly higher
(P<0.05) in medium with 1.0(21.1%) and 2.0mM(22.3%) NAC than in conirol (14.7%) and 0.5mM
NAC (12.2%). When the embryos were cultured in medium with ebselen, the highest proportion(36.9%)
of embryos developed to morula or blastocyst stages was obtained in medium with 10 M ebselen.
Higher proportions of embryos were developed to morula and blastocyst stages during culture with 100
#M than control, 50 and 200 4uM glutathione.

The EGF and PDGF were evaluated as growth factors supplemented to the culture medium for in
vitro development of porcine embryos. The proportions of embryos developed to morular and blastocyst
stages were significantly higher (P<0.05) in medium with 100ng/ml EGF than control, 10 and 50ng/ml
EGF. However, the proportions of embryos developed to morular and blastocyst stages were not
significantly different among concentrations of PDGF.

In conclusions, these results indicate that NAC, ebselen and glutathione or EGF and PDGF can
increase the proportion of embryos that develop beyond morula stage.
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I Ae AAolt) HAqAM = ST A *s
oA FAYo] 4M 7)ol A dojdtiJarrell 5, 1991;
Schoenbeck 5, 1992).

Ao THAA LS AW ¥
A EHEE dEAA G A
274 2 AE &8 R e A=
< AASA X337 ol EAHH, o] 2 sty
Aol AsHE RALE HIHI Qi
(Bigger, 1987; Li &, 1993; Riger 5, 1991).

o} Ao LHAAFLE SEstAU, A9
t&&S SV g Ao dEoE oy
4] HA7h 7t TR, AT 3EEY A E A
AAE A7bste A9 wFeE S7H717] 9

A7t B2 AFAE 3 AgEH gk
T A FA] i g ol B = Ao 2 Yzt
T free radical& A|A3l7] $jste] ztg kst
9]

k2!

1,

[*]

B R = S T

Aol A7bddol HIo Bol AL F2 AF

I Uk
A Zuf Al A7ts e FAAEA e dFo2E N
-acetyl-l-cysteine(NAC), [ -mercaptoethanol, cysteami-
ne, SOD, catalase X cysteine5 o] 3101, S-mer-
captoethanol, cysteamine2 A ¥£7} S25= Fot
glutathione &} Agoll 7|AEAM &8t cysteine
9] o]§4 & F7HAA A EY glutathioned] HAE
WolFE B Z A free radical 2 FE A TFL B
33t gitstA 288 43 ghrl(Sagara 5, 1993;
Tetsuro &, 1981).

Epitherimal growths factor(EGF)<= 3o A] sex
steroid 73 AL, FEAZS T4 AR
2 2g3tn, dxte] &S ot dEA R &
o)) FoI3}3, fibroblasts, keratinocytes, epithelial
cells 59 242 AFoE 402 FA dn
(Carpenter$} Cohen, 1979).

Platelet derived growth factor(PDGF)& 4 W3t
Abol A Z(Eriksen £, 1993) 2 w3Ao(Gandolfi 5,
1991)oll A HE =, Ao AR datel A wlnk
EAA 7R PDGF 48419  @-subunit-mRNA 2]
dhgo] 8915 9t Watson S, 1992).

B AFe WA A s A du) A A
gl g 7|2 A5g F49str] st HA 9

i

AArZ T AALFA AL LSS AT
7] 913t 32FE}AI(NAC, ebselen, glutathione)<}
3741 AHEGF, PDGF)5-& Al ejufckeio] 7}t
o A AdFA ] A LRl WXz T
AES A HAAEAT

I. Mz H Yy

£
Aol A E GEFS e EEAA FHE
2F T4 AE 100IU/mlY penicillin G(Sig-
ma)9} 100 xg/mle] streptomycin sulfate(Sigma)7}
A7rE A sl FAAA 2417 ol o] 43
A7 sttt APAE S YA 18 guage
8] FAdbzo] R FAZE o] &ste] HEH
= AH3}H

AFH 3 G E L Dubelcco's Phosphate Buffered
Saling(D-PBS, Gibco)ell 0.1% Polyvinyl-alcohol (PVA,
Sigma)°] H7te i FH(D-PBS-PVA)} 3|4 A|A
AA v stoll A FE2FHE I FeiAh

2. HEO| Ay HelH

HET A s A e 2 5(2001)9]

Wl Fate] AAsHETh 7HeFslA) 2.oFsd,
¥ &2 NCSU 23(North carolina state university 23) Bl
FAg AJ&HE ZEFY 22 st 0.57mM
9] cysteine, 10% HAFE, 10 IU/ml eCG L 10
IU/ml hCG 32E-& 7tz Hrtste A4 gy
= A% F, 100 p1o] AFHA 15~2078 9] =4
& GEHE do] 2247 13 A5u g AA8
I, hCGs} eCG T2 0] HrHA gr2 Al
o AA el 22A17 FRF 22 A%
FE3A Ads gl Htd dEYL
2740 3~5mm¢el HFFTAA AFHF FE g
—20Co A AME H7kA WEEASHA AP
AH&-3H .

AL JE wjgd o 2= modified Tris
Buffer Medium(mTBM)®ll 2mg/ml¢] Bovine serum
albumin(BSA, Sigma)E #H7iste] o] ALE-3)
Aok Aesdzae 0.1%9 hyaluronidase(Sigma)
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7b A7k sk el M s pipetting 3
OS2 GFAEY YRS AAT T, AAFA g
oz AHst MAFH 2H(S0pel Z2 15
e AedEEs &4 YUk AdFA S A
BAe] FHlE 0.5mle) A A straw)E 37C
oA g2 ¥ Imgmle BSASH 10 £ lmle] An-
tibiotic antimiotic-89(ABAM, Giboco)o] #7He
D-PBS#| 43} £, AR AAse P}
9] =%} 2.0x10° Fmizt B RS 2A st §
A FHAE Eulstdch Fuld A 59 50
plE AE EHE s dEx o] $AR A5
2 50 ulE Adsted AAFHe HAFAT
AL FE AT F 40~44217 FF A9 W
S AA st BAE 2~8HE719 MY FHBL
Aol A3

3. HelHEel My

AL eG4 F AotE 2~8H L) A Y
A ste] A 9uf kol @] NCSU 23u]j okl o] oA 8
9] g4t3lA ¢l NAC, ebselens} glutathione 3 7}aj
of 2 A& EGF(Sigma)$} PDGF(R & D,
USAE A7t A5y Aedfo)
A E GgE 2AEH

1) ELEw2) H7MHY

A FRE AAE 2~8A L7 A Y+ AL A
9]l el NCSU 23 wjkaiel 0, 0.5, 1.0 % 2.0
mM2] NACS 719, ebselen- 0, 5, 10 & 25
eME A7k 2 glutathione 0, 25, 50 2 100
pME H713] 5% CO.9t 5% O, 2 38.5TC9] &
E2ANM 6~7A7F A wikE AT F A9
B8 AHE ZAGYT, dve wurEs] £33
o FBgAg oz AEFE 2A 6.

2) Growth factor2) H 7
ANFRE A28 2~8H E7) AAFHEE 0
10, 50 2 100ng/ml¢] EGF& A7hujokst 0, 1,
2 10ng/ml9] PDGFS H7hjksled Ab7)vby
U =HOE A WS AT F AL
AL ZAGLE, A9 WFT Aard ¥

oo M o
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4. H|2| SHZS| MES EAL

Ao 2GS A= Long (19999 4
Al 4 Bostel 2ARBIE G 7HaslA &
oksld A LA B 10%2] Triton X-1007 2%2)
paraformaldehyde”} 7+E D-PBS ul oFof Ul of A
37T, 5% COx%t LGE MYRA0E INT 5
ok A3 ¥ D-PBSE 2~33] A H & AAE4h

20%9] glycerol, 2 £g/ml€] hoechest 33342 (Sig-
ma) B 100 xg/ml9] 1,4-diazabicyclo(2.2.2)octane
(DABCO, Sigma)7} 37t¥ D-PBSY-E slide glass
el 20 u19] 2FE THEO] FHT 2~3ME 92
% cover glass® Y3 wfuFolE EYsle] 4~5
B2 988 AT - 33307 (Zeiss, Germany)
o WET) R ATSE ZASAT.

5. SAXz

2 AgoA dojzl A= SAS packages ©]
&3t EAEY S AR eH, Ha fdA A
Z(least significant different test; LSD test)2- A A|

sto] B4 Helsoh
mza =

1. LS 7 =] HLlYEe Aol
of Dixl= &3¢

HA v s GEFS A YA 5, FEA
3 NCSU 23 Hj 9Foofl NAC, ebselen 2 glutathione

Ho

< 7} Mgt AQIEEA F Ak A9
TR Aeds A7 vk s] Fee] A
X 4E Table 1, Table 2 ¥ Table 30 8.oFa}9c}

Table 1] Vet Hhoh ZHo] NCSU 23w F<yof
NACE 0, 0.5, 1.0 € 2.0mM2 A7}, vk
AAG Az AR 288 A LR LE
6.0%, 11.3%, 15.8% % 17.9%24 NAC 1.0mM3}
2.0mM F7FE7F &2 39 NAC 0.5mMS A7+
Bt & A4S Jebd on, Aban] o) ws s
Ao e-s AL zhz} 14.7%, 12.2%, 21.1% 2 23.3



Table 1. Effect of N-acetyl-l-cysteine on in vitro development of porcine IVM/IVF embryos

NAC  No. of oocytes

No. of embryos (%)

Morulae plus Total cell no.

(mM) examined 2~4 cells 8~16 cells Morulae  Blastocysts blastocysts(%) of blastocysts
0 116 43(37.1)  56(48.3)  7( 6.0)°  10(8.6) 1714.7*° 31.248.0
0.5 115 36(31.3)  65(56.5) 1311.3)"  1(0.9) 14(12.2)° 34.0+0.0
1.0 114 34(29.8)  56(49.1)  18(15.8)° 6(53)°  24Q21.1)* 26.746.5
2.0 112 29(25.9)  58(51.8)  20(17.9) 5(45®  25(223) 26.045.8

*® Values with different superscripts within columns are significantly different, P<0.05.

%ZA 2.0mM FHrbErt JERFEY A B A4
A& et

A QuFste] A2 wivtE7) FHA AES
g e A3, witE ] A8 AEae dix
T, NAC 0.5mM, 1.0mM 2 2.0mM A7}FolA z+
Z} 31.248.0, 34.02£0.0, 26.7+6.5 L 26.0+5.8 2 A
NAC 1.0mM A @37} el HTh thi B2 Al
FE Uetlod, A4 9492 d8HA ¥
tHP>0.05).

Table 204 K= ube} 7o} NCSU 23 ¥ ool
ebselen< 0, 5, 10 2 25 uMS H7}&te] A 2wl <k
S AAG A5, ) ol wSE A&
A2 7+ 17.9%, 22.5%, 36.9% 2 10.8% =A
ebselen 10 4M H7F27F QbR T & AHE
BRoY, FAA Foxe IBHA FdTh (P>
0.05). vivtz7] T2 ISd AJdi &L
ebselen 10 uME 7Rkl A 7}+7} 25 uMHET}H
FAASE fosiA B2 AAS EUeH (P<
0.05), 10 LMAZFF7F 2T 5 M H7HET

o i
o rlo

ASEEEE JEIAL EAF §2)
2] ekgreHP>0.05).

AT AR wvtEr] FHHE Ax
F5 ZAR A3, vt r] 3] M ESFE
Z, ebselen 5 M, 10 M 2 25 uM A7} A
Z}7} 32.4+4.0, 33.946.5, 38.527.6 2 34.0£0.0 2 A
cbselen 10 M He] 7oA SeprHT tha B2
AEFE Udetgoy 5449 F942 AdAHA
2 SkTHP>0.05).

NCSU 23 koo glutathione 0, 50, 100
200 uME A7hsted A &uf kS A A 2 7H(Table
3), Aalul 7] o] s AYFH T Ay TS
&& thZ7F, glutathione 50 xM, 100 M = 200 »
M A7} Eol A Z+ZE 21.8%, 17.4%, 28.3% % 158
%ZA} glutathione 100 xME H 713 2227} o
ErEnt ohh B2 AYESE JeERYAT B4
A FodL AAHA FRTHP>0.05).

ALeA & Aodujekste] J4E wiwtEs] 5
A AEFE ZAG 23, sty £

ox T
flo B

)

Table 2. Effect of ebselen on in vitro development of porcine IVM/IVF embryos

No. of No. of embryos (%) Morulae plus  Total cell
Ebselen
M) oocytes blastocysts no. of
(n examined 2~4 cells 8~16 cells Morulae Blastocysts (%) blastocysts
0 162 47(29.0) 86(53.1) 22(13.6) 7( 4.3)° 29(17.9) 32.4+4.0
5 160 34(21.3) 90(56.3) 22(13.8) 14( 8.8)" 36(22.5) 33.9£6.5
10 160 34(21.3) 67(41.9) 42(26.3) 17(10.6)° 59(36.9) 38.5¢7.6
25 160 47(29.4) 83(51.9) 29(18.1) 1 0.6)° 30(10.8) 34.0£0.0

*® Values with different superscripts within columns are significantly different, P<0.05.
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Table 3. Effect of glutathione on in vitro development of porcine IVM/IVF embryos

. No. of No. of No. of embryos (%) Morulae plus Total cell
Glutathione
(M) oocytes oocytes blastocysts no. of
# examined cleaved (%) .2~4dcells 8~16cells Morulae Blastocysts (%) blastocysts
0 94 55(58.5)  15(27.3) 28(50.9) 7(12.7) 5( 9.1 12(21.8) 30.7°+2.4
50 94 46(48.9)  14(30.4) 24(52.2) 8(174) o 0y 8(17.4) -
100 94 60(63.8)  13(21.7) 30(50.0) 8(13.3) 9(15.0) 17(28.3) 38.3°+6.3
200 95 57(60.0)  17(29.8) 31(54.4) 9(15.8) o 0 9(15.8) -

 Values with different superscripts within columns are significantly different, P<0.05.

MEFE H2T9 glutathione 100 4M F7HE7} A nAds xS AN s, FAAR

Z}z} 30.7+2.49} 383463024 glutathione 100 % NCSU 23 wj oo EGF} PDGFE 37}t

M AL QTR EAFe0E fos A 7 % 48E A9 FADY AN

B2 AEZFE YERY CHP>0.05). MM HHH¥£71 FAH%e] MESFE Table 49}
Table 5o 29k}t

2. Growth factors & 7HH{ 0| SHX| M e|HEt Table 40l A] B u}e} o] NCSU 23 ujj ofof o]

o| Helusgo njxl= &} A Aol 2l EGFS 0, 10, 50 ¥ 100ng/ml 7}

Table 4. Effect of EGF on in vitro development of porcine IVM/IVF embryo

EGF No. of No. of oocytes No. of embryos (%) Morulae plus Total cell
(ng/ml) oocy-tes cleaved(%) blastocysts no. of

examined 2-4cells 8-16cells  Morulae  Blastocysts (%) blastocysts

0 238 142(59.7)  41(28.9) 73(51.4) 24(16.9)° 4( 2.8)° 28(19.7)° 27.0+6.6

10 238 131(55.0)  32(244) 61(46.6) 31(23.7™  7(53)°  38(29.0) 25.348.1
50 238 158(66.4)  44(27.9) 72(45.6) 31(19.6)° 11( 7.0)°  42(26.6)° 29.0+8.5
100 238 151(63.5)  33(21.9) 57(37.8) 41(27.2"  20(13.3)° 61(40.4)° 32.5+7.9

% Values with different superscripts within columns are significantly different, P<0.05.

Table 5. Effect of PDGF on in vitro development of porcine IVM/IVF embryos

PDGF No. of No. of No. of embryos (%) Morulae plus  Total cell
(ng/m) oocy.tes oocytes blastocysts no. of
examined cleaved(%) 2~4cells 8~16cells Morulae Blastocysts (%) blastocysts

0 180 118( 65.6) 37(31.4) 55(46.6) 19(16.1) 7(5.9)" 26(22.0)" 28.4%5.1
180 125(69.44)  41(32.8)  57(45.6) 22(17.6) 5(4.0)™ 27(21.6)" 25.2+5.8

5 180 118( 65.6) 28(23.7) 50(42.4) 30(25.4) 10(8.5)" 40(33.9)° 26.214.2

10 180 113( 62.8) 42(37.2) 53(46.9) 15(13.3) 3.7\ 18(15.9) 27.343.1

*® Values with different superscripts within columns are significantly different, P<0.05.
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st Aol gt A, FHToE Udd e
o 747} 59.7%(142/238), 55.0%(131/238), 66.4%
(158/238) 2 63.5%(151/238)2 4] EGF 503} 100ng
fml A7 oA B2 RS Jeplch &9 4
A7) o) AR FHAY A EH LS hE
T 10, 50 2 100ng/ml EGF A7}l A 242 19.7
%, 29.0%, 26.6% L 40.4%=Z 4 EGF 100ng/ml 3
747t el ET BAFHCE {osA w2 A
&g bk

ALFA F AME wivtEy] A Axg
S ZAVE A3, a2 r) 3 AEfee X
, EGF 10ng, 50ng 2 100ng/ml& A2} 3F FolA
247} 27.046.6, 25.3+8.1, 29.048.5 ¥ 32.5+¢79-%
yelde] EGF 100ng/ml 277t gj&2TE o
A e AEFE Ui oY EA8 942
A A &FTHP>0.05).

Table 5914 2. ne} 7+o] NCSU 23 #l o
A9 Ael PDGFE 0, 1, 5 2 10ng/mlE H7}3}
o A9 wjgAZ A3, PDGF Sng/ml H7H27t 244
A, siRE7|7AA] BSE ALK Eo] AE
B gha o, A7) ol wsE £
o] A9 BegL 747 22.0%, 21.6%, 33.9% L
15.9%2% PDGF 5ng/ml& #A7}#7} 10ng/ml 3
HFRY EAHOR Fos 2 AU ES
vFERY © B(P<0.05), PDGF Sng/ml A 8t7} &
79} PDGF Ing/ml HFHo} tha 2 AL
$&& JeEPIAT BAH F94L2 AAHA &
%THP>0.05).

AQuicksie] AL wivtEr] ST MEy
& ZAG A3, R £AT) AEFE YR
F, PDGF 1ng, 5ng ¥ 10ng/ml2 FH7}3F Lol A
7}z} 28.4+5.1, 25.245.8, 262+42 L 273312
A2 7be) wiukEy] $HF] AEsE Avke
atol 7} A E A FRTHP>0.05).

V. o &
Free radical 228 A& B33l datsiAl=

AN free radicalg AHo] BHe system T 3}
o] WA H free radical S ¥ E3}e] ) A3 sys-

tem [[ 2 U0 X, system | o & catalase, gluta-
thione peroxidase, lactoferrin ¥ transferine 5-©1 $}
2o, system [[ o] = superoxide dismutase, reduced
glutathione, ascorbate, vitamin C ¥ vitamin E 59|
Z ) dhcKFridovich, 1983). A XE] A 24ul Al A
T SAEAR &§5hs FAAsHEH0) 3t
3} B g3 AMAHEH, AW g o
o} 72+ AAstATL vk el EAEA F&
A% AZE AL AR FTHMumay 5, 1990).

Lee 5(2000)2 S)A19] A2 A2 2] <] ul
Al SHAFSHA 24 2mM NACS] H7he Al 23 A}
S AANTN L, AEAL R FAT TS 7
A AE AEEE TN AHE sk
B Age Ad, A 2~8M 27 AYgFHFHES
NCSU 23 ufj okt oll NACS 0, 0.5, 1.0 2 2.0mM-&
H7b Aeuordt MeolA AAui7iA dg g
A A H L 6.0%, 11.3%, 158% 2 17.9%=
M NAC H7b7b TRt 52 448 2o
Lee 5(2000)9] Aot vlxdt A& vetich
B2 Age AAZ E o AduiYde] NACS H
7te W FH el oF7]H = free radical & A A A A
X AT ALK &S F/HTIE AL
2 Jeht, NACE A A A o] A ful oFA]
AQAEES F7HE F YT FASHAEA o
22 £ 908 o Asdnh

Ebseleng NCSU 23 ujokalio] 0, 5, 10 2 25
pME 7L A Qe Fe M FelA A7) o
4 g E AESAHE 47 17.9%, 22.5%,
36.9% 2 10.8%=ZA] ebselen 10 uM A7M71 &
BPET e B AAE 290 5AF 49
e ARHA GATHP>0.05). & AYY A%z
2w, Seo] FHB cbsclen AL HA) A 9]
e AgLKE FAANA, A A s
BgAd 8 {og a3 nA e PAISAE
3t AL2E AFHAST
ERFEY AEY £A4) 3= glutathione o}n]
rAkel £, e de 43 DNAS deoxyri-
bonucleotide A F+E2 Aol Fd3lH, free radi-
cals} WH3AFASIGHE ] i A2 BEAE F
B2 AEEH 7& o 28 98-S £y

2o o
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T 9o, Akl glutathione # 71+ oxida-
tive stressol]l 93] dojus EHA @GO ER
B 43S B33 cHTakahashi$} First, 1992). £
AY oM+, glutathioneS 0, 50, 100 & 200 uME
A7} Aol e A3, A7) o) B8gd £
Zto] A9 g8 7tz 21.8%, 17.4%, 28.3% 2
15.8%E M glutathione 100 uM H7}71 AEFT R
ook B2 AGEEE YehiAT $AH #9
AL ATHP>0.05).

g Yo EAlste A AZEE Aqu Al
EGF¢} FGFY] 2802 et A¥ o] F20] &
gk =3 AgFATL dUAJAA} &
& wj Ao dadd F o, FAXEF, A
E U AstebAl 14, o1 & AEA] Tl o
A A g el vste] do] HojAm, 5434
AR} vl F o] EAjsfobtt A sA EEHT=
B 77} ¢ltHKane &, 1992).

B 439 e HA vds xS A2
A A FAAZL T NCSU23 v oklof] A7)zt
¢1 EGF2 0, 10, 50 2 100ng/ml #7}8le] A 9]
ke AelpolA AN ol wee SR
o A9 LKL 47 19.7%, 29.0%, 26.6% L
40.4%E EGF 100ng/ml 37F 7} QElF R}t 54
HoZ fostAl w2 AJgEKEe UehiP<
0.05), Larson $(1992)3 Thibodeaux %(1993)°]

& AFA T A gui g EGFe] H bt A
9 W8S 2ANUGT HIH Ao 2 A
o A% AAFE AFE Bk

EHFE FATY AALSd B3 PDGFY
F o thsfA] Eckert2} Niemann(1996)3} Yang %
(1993)2 A &JujkY ol PDGF H7t= & FA &9
AYL&E F7HAZTAL 52\, Larson 5(19-
92)2 insulin-like-growth factor(IGF)-1, transform-
ing growth factor(TGF)- 8 2 bFGFe} &7 A7t
PDGF & 36112:1 & AGFRTL 16M 7] o)
o] @& FaAIYY BIEgth NCSU23 u)
erallof AJA¢1z¢l PDGFE 0, 1, 5 & 10ng/ml-&
A7 A2l A7) ol weE £
Hero) A9 WL 747k 22.0%, 21.6%, 33.9%
2 15.9%E PDGF 5ng/ml H7}+7} debtH o}

& AYEE&E VeI THP>0.05). B A9
A= Eckert$} Niemann(1996)3} Yang £(1993)
o Ao} fAe AE Jehl, Aduikdol
PDGF H7l:= Hlx] H)94A e oL =
INFE A2 e

B A3s HAY vds GRS A QoA A
&, FAANZ F, AL AYFATE NCSU23
A o) ulf kel o] 3H42F3}A|(NAC, ebselen 2 glutathione)
o A Z]'(EGFS’Jr PDGF)¢] H7}7} =siA] A &)<
A A FEol v JI¥E AEIATH

NACS 0, 0.5, 1.0 2 2.0mM FH7}3ted A ul
k3t Az, AAdul7] o) EEE AL
1.0mM3} 2.0mM H7b¢7t deprich £ A
WA HE Yepdtt 4, ebselend 0, 5, 10 %
25 pME FHtste] wigd A AAH o2&
g AoEs AHE g7 179, 225 369 2
10.8% 2] ebselen 10 uM H7}7}F e} H]5)
4 5 AYE5AFE Ao BAF §9
2= QAHA FPTHP>0.05). =3 glutathione S
0, 50, 100 2 200 xM FH7HA] AFdu]7] o)A &5

H A8 AF S 7Hz} 21.8, 174, 283 E 15.8%
ZA 100 uM X F7h qehFRng ik 52 A
QEEAAE Aoy FAF FAAE dFHA
2 kTHP>0.05).

R AFgTe ALujekAl A ul ol
growth factor®] FH7pujoko} A 4A o] ¥ ot
ol ulAE 9T HET A}, NCSU 23u) 4o
o] EGFE 0, 10, 50 % 100ng/ml A 7}A] AHAlH] 7]
ol ¥ As A 47197, 29.0, 26.6
2 40.4%%A EGF 100ng/ml # 77} e+ K}
EAHeZ Fo3A 2 AYLE JHE e
3 © ®(P<0.05), PDGFE 0, 1, 5 2 10ng/ml A7}
st wjokst AS dadu)r] o) TsE AgLS
A8 zyzh 22.0, 21.6, 33.9 2 15. 9%&*‘] PDGF
Sng/ml A7t AepE] HlE] #2 A AAEA
g AT
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