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SUMMARY

The effects of different protein sources (serum vs bovine serum albumin), growth
factors (EGF and PDGF) and co-culture with various type of somatic cells (BOEC, MEF
and BRL) on the i» vitro development of in vitro matured /¢n vitro fertilized bovine oocytes
were examined, and the viability of frozen /thawed embryos derived from IVM /IVF was
examined. Cell numbers of blastocysts were also counted.

In Experiment 1, CRjaa with serum was superior to CRjaa with BSA in producing
morulae plus blastocysts from IVM /IVF oocytes{(24.4% vs 30.4%, p>0.05). In Exper-
iment 2, more morulae plus blastocysts(42.3%) were produced in CRjaa containing
10ng /ml EGF than in the control CR,aa(33.3%). In Experiment 3, 2- to 8-cell embryos de-
rived from IVM /IVF oocytes were randomly allotted to one of 4 culture groups : a)
CRjaa ; b) CRjaa + 1ng /ml PDGF : CRjaa + 5ng /ml PDGF ; CRjaa + 10ng /ml PDGF
. culture resulted in 21.3, 51.2, 41.4 and 45.9%(p<0.05), respectively, developing into
morulae and blastocysts. In Experiment 4, 0 and 5ng /ml PDGF added to CR,aa coculture
with BRL or BOEC yielded 47.5, 42.5, 33.8 and 41.6% morulae and blastocysts, respect-
ively, In Experiment 5, the proportion of embryos into morulae and blastocysts was
highest in CR,aa with MEF coculture group(50.9%) compared to any other group(CRaa,
22.3%; CRjaa+BRL, 32.9%: CRjaa+BOEC, 33.8%, p>0.05). In Experiment 6, survival
rate of blastocysts produced by in vitro fertilization when cryoprotectant was removed in 0,
7M glycerol+0.7M sucrose and 0.7M sucrose solution for 10 min. after thawing at 20C
(Exp. [, 58.8%) was slightly higher than when cryoprotectant was removed 10%, 6.7%
and 3.3% glycerol for 10 min, after thawing at 37°C(Exp. I, 54.3%).

These study indicate that growth factors and somatic cell co-culture can increase the
proportion of embryos that develop into morulae and blastocysts without an increase in the

cell number and frozen /thawed method employed this experiment was not different,
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A s, Agegolr] Aird 27w T
A )l FE A9 LEAYF 8~16M 27 L5
Aoz Qs o] rigdh A7) o
o] 3] Aol JFstaL vk (Thibault,
1966; Wright =, 1981)

AL el ALuols i AFAE
ol 213} Defined chemical mediumoll 42 &3
oy}, A albuming #H7teled HAlEtn dot,
iRt 2 7] w7k o] A eluf ol Asfsta Tt
Ao e de] A RFol| AEFS A 902
2%, 7t2 g e ArtEE sE2EH 55
3 Gl Ye] YdHE Aer Ruym Qth
(Fukui %, 1989 ; Nakao ¢} Nakatsuji, 1990 :
Yang &, 1994)

A v AA] e 8~ 16ME 7] 2 59A) E
£ FE37] At o7 e 9 “Helper cell” &
o] &3 Z7|Wjel % wiF A A(co-culture sys-
tem) = AALKEE THAANIH, FHS &
= A3 Frlshs 4% 2olu vk (Camous
%, 1984; Heyman %, 1987: Goto &, 1988; Eyes-
tone#} First, 1989; Ellington %, 1990: Menezo
3, 1990; Voelkel# Hu, 1990; Rehman &, 1994)
aejvt 27 F e el ALAegA FF Y
o o] &%= M2 monolayerst 3 T 9] &g A}
ole] Fx AL Aty Y)ate & R %
2 St

Adr e AAuIFe MEY 27 F31 5
dAe| 718z o|FoixeH], olsf B& AEe
A3 23, & AYgFdae] Agesie 2 F
9] @A) x| &+ growth factor 7} 2.3 28
&g ¢ AHolgt FHHiaL Uk Adgee
Helper celli#+e] F-F wi<ke F% wjdol o] &5 =
A ¥ ¢] monolayero| Al 3+ & o] At9] growth factor
7} EHlEo] AR S STHAIT = AOR F2F
I it} (Thibodeawx %, 1993)

ol9} & 7} HT Gandolfi F(1991)¢] &
d& BU]E oA Platelet-derived growth factor
(PDGF)7} A& 503, Larson £(1992) 7 Yang
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=(1993)2 <ol epidermal growth factor
(EGF), transforming growth factor(TGFa,
TGFg), platelet derived growth factor(PDGF)
2! basic fibroblast growth factor(bFGF)S #H7}
sted vl sl & ), 8~16MXE7] o)A A5 H FF
o] A Lrfgo] FUIH AL B g Aol

7H4-& YFEAI7I AL e

AL)FHae] s2RE 2
7tel A A mE dvA FAEH odA FEY
o] o, TA&E e} 4w FAY, vitrifi-
cation @ Z 4% 2 (ultrarapid freezing) 5 9]
glt}. (Leibo, 1984 : Franks %, 1986; Massip %,
1987 ; Niemann, 1991)

2 AT FHREEdE FHRIAE duby
o2 glycerolo] @e] o] &5 Qo FHF
Ao grgide g Fo]7] #A3ke] glycerol
3} sucroseS £33 3 B3 A ] o] o] HZ HE
o] ¥l gt} (Iwasaki, 1994 : Schellander
5, 1994)

B AFe 244 44 FY3 GARYE
A nAds dxde A%, AdeEazl
F Ao 2~8H 7] A ALK ES A
E37] ¢5td, delgdvdl EGF == PDGF
o] H |, Aol GIAFF A X, Buffalo rate] 7t
AXE =¥ A# 2 embryonic fibroblast A3 9}e]
FEu st AdEK AAHES AL, HINEE
7tA) gl A ST BHRES F3stg A
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1. chEEe] Mo M= W N 3

G A HE 2 A A whHL Yang
5(1993) 9] wydl Fated HAlRIATE & =53
A BF5F FA2E 0.1% polyvinyl alcohol#
antibiotic-antimycotic®}o] ¥  Dulbeceo’s
phosphate-buffered saline(DPBS-PVA)Wo %
o} 2~3A1ZF o] d3¥HE Futste], Yol A
o] 2~7mm&] GEXZRE vAds FRE HHF F
DPBS-PVAS} A& vjdd o & ANFHAID &, 7
ME7F 2~4F 02 FAFA EHHER] GEHS 3



3l 5% CO, 95% airst 39CY =79 &t
7k a7l A 2A13F Aol BE A ALk
Al n SIS A 20~224 7k v Fata] A
A=A 7l F A9 FH o) ARSIt A Sl gl
& TC-1994(Gibco) ol 10% fetal bovine serum
(FBS, Gibco), 0.5 ug /ml FSH, 5 4g /ml LH$} 1
g /ml estradiolo] {9 ujdg o] &3l
A4S At Ao = ¥ AH AL Brac-
kett¢} Oliphant uj<9 (Brackett$ Oliphant,
1995 ; BOH ¥} )o] 10mM caffeineo] -5 »l
FHoz 23 Y4 E2(1,500rpm, 108 )t A=
9 T} 25X10°H A /ml7t Y28 2t A
Aol & F1)3k )

A4 witd-& BOul %Al 20 ng /ml hep-
arin® 20 mg /ml bovine serum albumin(BSA,
Sigma)& A7Iste] AMSEET AdFHe P
Al GEHFHE 50 48] AF AYFH A 10709
dadRs &2 F, 47 wygos Fulg 50 49
AARFAE Pol dajstAnt. A Q)54 wjoked o)
caffeine, heparin ¥ Aol HE¥rE 73zt 5
mM, 10 gg/ml 2 1.25%10°8 2} /migc}. A &5
AAZ F 6~8AITF Fol FE AMY5A vk
7} CRjaan) %9 (Rosenkrans$} First, 1991)C.2
M A et dap F o) Hatg P2 AAS F 7
g F8g CRaav] AU (1004 /drop) & &7
40~44A12 vl F-& A A AT

2. X|2Egte) A ooyt

1) Ehs= Hi U0l Growth factor &7 puji 2t

CRjaad] 4o 10ng /mle} EGF(collaborat-
ive, USA)E 7} £+ 1 ng, 5ng 2 10 ng /ml¢]
PDGF(R & D, USA)E H7}3 wjFdlio] 29
TA F 40~44A17F vl FEte] d& 2~8H X7 A
FHTE 39T, 5% CO9 nF=] ZustolA
5~6U 7 v AFSF, 2olvle] T8 FHE HES
of A7 FHEL FF Jayel] oste] MES
€ AL AL, Unl A 38 54 &Y

2) AH3 MIOMIZ(bovine oviduct epithelial
cell:BOEC), Buffalo rat2} ZM|IZ(buffalo rat liver
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cell:BRLC) % A4 2| embryonic fibroblast M=
(mouse embryonic fibroblast cell:MEF)2te| Z%
HH 2F

(1) BOEC 2| ZH|

Z=EAAM A dHE AP U2 ksl
9o AAzA A FAg AAg & PBS-PVAR
2~33] MFg} AFdd FAFPF-o plasticHS
Ad3te 156ml Y4E Fo 23, vt H 3@ F
S5 9o blunt needle®] ¥2Hgl 20mlel FA}7)
o] &34 filterd 10~15mle] PBS-PVA £
S AFAA B FHAZE 350 H5E o
# A9 A XS PBS-PVAl# Ham's F10 £ 9
2 23z} 13 94 ¥ (1,000 rpm, 58) 3k A3
¥ Ham’s F10 898 FY3ld AE BHHL
vl gheh 4-well 87160 2t2h 0.5mio] Al E BFdg
ol A& FH A& wigEt7] 2~3Y Aol vl g3l
BOEC monolayer& Y& ¥ 9|52 A2y
ol Fg3tAct

o mju

o My & |

(2) BRLC 2| #H|

WE ¥ &% BRLC(America Type Culture Col-
lection, CRL 1442)-& 37C 242 A 1~287
Falste] 15mle] dHEHeZ &7 F 5mlY
Defined Modified Eagles Media(DMEM, Gibco)
o] 5% FBS 7} &8 Mg = 242 3, 94
#2)(1,000 rpm, 5%)Z 23 AN F HELHF
A& FoletAet NGt A Qfujge) o &3}
7] 2~3% ol &HlE ME RHHE 4-well &7
oll 0.5ml¥ #33lo] BRLC monolayer& &4 A171
F, Ao AMAuoko] AREIIATE old
BRLCSE] A X4+ 5%10% cell /ml 7} H =& %A
st T,

(3) MEF 2| Z=H|

A4 14~16Y 8] ICRE ] HFHE =43 &
2 e elobE PBS w4 (PBS+)o] @71 petri
dishilZ &#A 3% ol MAAz F, tr] Cas}
Mgol ##5% e PBSujFd(PBS—)d] 0.25
% trypsine] ¥-f-E viFg oz 71 F elopE Al
Ak MEE oty @2 wj¥d g 20~258



WAAIZ] F Ak 242 A Asha, PBS(-)

& w231 DMEM# g F4 3t A
Hfrol & ) Sho),

Aol g Te] H ool o] 8317 4~5YU Ao

o 0.5ml¥ F53te] MEF monolayer

S AXANA A5 ko] | o) ko] AFL-5FA T

H ol 23t F1] ¥ cell monolayerodl

dS & 56 U WM dS F 769

MR o

3. HeeHete| ZdREE

YEHE A5 F A ju) sl AL )
WY 7] AT dEs A7 13 2 F 29 who
olste] BARESNT Y 13 4 29 whdd)
AHEE FZu &AL DPBSH 20% FBSS #7t
3o o] &3t

1) A&

FIHETAR glycerol& o] &3te] 7] HEA
ol 3.3%, 6.7%, 10% 9] glycerolS #7}5F uf )
ol A Z47} 102 74 H ¥ A7l F 0.25 ml plastic st-
rawll 2 &4 Y3t o] BYE straw
< 3 @527 (Planner, Cryo 10 ;England)\R &

&7 ALoA —7C AA= 1T /mm«l A

2 37, —7coA AHE & F 587 AXAIZ]
%, —30C7HA = 0.3 ¢ /ming] YZ4Ex, —35C
7R = 0.1C /mine] W& 2 SFA1A 1087
BAAZ Fo) AxALNRE A BEIAC F
ARES AL Ee] Foll= 31y gLy
o] 30% ~123 @t FaE AA F FAREA
QPC— HEOo 2 1082 HYAA glycerol g A 7
T ANEFE 2AEH .

2) ME® 2

Z B3 A 2 glycerol S o] &3l A7) mEN
0.41M, 0.82M 7} 1.36M 2] glycerol & #7}& wj ¥
Aol A 74z} 58, 5E I} 10EFSH BEAIZ & 0.
25 ml plastic strawl| 2 &7 A&+ && 593}
Atk FA ] B strawe FATEAVIUR

#7 20CNA —7Cc7tRE BB 1ty YasER
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~—28C7tAls #F 03T ¥
&, -—28~—35C77}1]“ 9 01ce ¥AE5=
AN ALNE A4 BEYT T

AR E FABY gz 20T F2rxAA 02
~183F FAAMA FsAT TR zA L AA

= 0.7M glycerol # 0.7M sucrose7} -5 vl %
7}, 0.7M sucrose vj kAol A zhzb 1083 B3
A A AAIBFA

oBLJ

4. MM 9 SHEM HAFH Bt MIEZT ZAL

A AT MEFE Yang(1993) 2 &394
Hell Fate] HAlsRTh FFFMAe] REAL
Hoechst 33342 1mgSg 1mle] ZFo 343l
g RES, 4gEHL 50042 PBS&
Aol 549 BENE Frlste] FH)5HaL, mounting
g2 PBSS glycerold 1:12 E3sle AL&-3)
it} slide glass ¢l 10~15ml9] mounting& <
S "ol A& 953 mounting 8] 4
Hae £7 F, 10 do] FgaNe ig‘_y -3
cover glass& Wil WU Fo|2 B F FFHn|

Aol A A 242 AL T

5. SAIXE
B Ao A dojx Axe= Turkey's hsd testE
AA sl BA A2 sath

Z =

i

o
Ll

e wj kel el CRiaad of & @iz 25 Fs
ol Al A &

g A albumin® A& H7}ek u A
FA DL v FE At Table 13 2o}

Table 1914 Vel ube} o] M55 A 9
o A} 40~44A1 3t Bt iR 2~8AMI 7] SR T
A7) o) 5E Ao dg -2 BSAH 79}
Serum3 7}l A Z+zt 24.4% (12 /49)9F 30.4%
(17 /56) 24 fFoA27F A=A U p>0. 05)
B iRt 7| 7R dgE AP ee] AEss
ZA}5 A3 82.3+£3.08 82.5+3.00.2 5 x%aHL
Troll = Frolxprt A = X Fodr),

BSA7} &9 CRiaa vl F o] EGFE 3 7}3te
A9 4= F-& ul F3t Aab= Table 29 2},



Table 1. Development of bovine IVM/ IVF embryos in CR,aa with different supplements

Supplements No. of No. of embryos developed to; Morulae Blastocysts cell
IVM /IVF plus number
2~8cell Morul Blast t
embryos e rulae Slastocysts blastocysts(%) (Mean+SEM)
BSA 49 37 6 6 24.4° 82.3+3.0
Serum 56 39 11 6 30.4° 82.5x+3.0

2 Values within columns with same superscripts are not different (p>0.05)

Table 2. The effect of EGF on developmental rate of IVM/ IVF bovine embryos in CR;aa with BSA

EGF No. of No. of embryos developed to; Morulae Blastocysts cell
IVM /IVF plus number
2~8cell Morulae Blastocysts
(ng /ml) embryos ce 4 blastocysts(%) (Mean+SEM)
0 54 36 13 5 33.3 36.0+4.0
10 52 30 12 10 42.3 104.6£7.96

2 Values within columns with same superscripts are not different (p>0.05)

BSA”7} ##¥ CRjaa wjue}st BSA7} #ad
CRjaa ¥l o) 10ng /mle] EGFS #7}3 v o<y
ol A 2~8M 27 M)A edS wigs A, A
A7 A 58 AR AgA{ee 47
24.1%(13 /54) ¢} 21.4%(12 /52) R 2.5, wjutE7]
7hA SSEH g AYgite-gL 4z 9.3%(5
/54) 9% 19.2%(10/52) 24 Adw] 717t Atk
& Apol7t A A ko), wiNtE 7| AA] RS
H AT AEgeLe o zol7 QAHNA

A w77t dSE A A5 Te] xS
EGFH717+(104.6£7.96) 7} F3 7(86.0£4.0)
2 3¢S vehid,
BSA7} 3H4¥ CRjaa il o] PPGFE A7tsl
o A5 HS WY AxE Table 30 a9kt

o
&
»

Ak

Table 391 A vebd wie} o] PDGFE 718t
2 @& FollA AAu) ol A&T A AL gS
&£ 21.3%(19/96)992H, PDGF 1 ng/ml, 5 ng
/ml$} 10 ng /mlE H71g Pl A& Al 7)ol 4
wgd AdEsEL 47 51.2%(62/121), 41
4%(58 /140) 2 45.9%(40/87)%4 PDGF & #
71EA e FRT BAHoE Fo3 27} AF
5 AtH(p<0.05).

CRjaa Wi ok}o] PDGF-&
A fojzte
A7 AT R
o},

S kg 7) AL Hd AEFE ZAMS E
I 237}, 1 ng/ml PDGFA7FE, 5 ng/ml

H7E 3ol A
JAAE= ¢kgrert 1 ng/ml PDGF
F& AP HH s JEMR

Table 3. Effect of PDGF on developmental rate of IVM/ IVF bovine embryos in CR;aa with BSA

PDGF No. of No. of embryos developed to; Morulae Blastocysts cell
IVM /IVF plus number
(ng /ml) embryos 2~8cell Morulae Blastocysts blastocysts(%) (Mean+SEM)
0 96 77 15 4 21.3 84.0+£2.0
1 121 59 42 20 51.2° 88.6+3.1
5 140 82 36 22 41.4° 85.1+25
10 87 47 23 17 45.9° 86.0+2.4

25 Values within columns with different superscripts are not different (p<0.05)
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PDGF3 7+ € 10 ng /ml PDGF 1ol A ztzt
84.0+2.0, 88.6+3.1, 85.1+25 ¥ 86.0+2.424
Ak Aol = A=A P9k,

Heper-cell2 A Buffalo rat9} 3t Al e} Avs
A3 A X 2] monolayero] PDGFS H7}15t a9l
7} PDGF& 3#7131A] -2 wikdolA A4
< w3t A= Table 49} 2o},

Table 4 oA el vie} o] BRLAM ¥ mon-
olayerol| A 83t 3=, BRLA X monolayero] PD-
GF (5ng /ml)& FH71ek vl &l el A o] 234 u)7)
ol d w&E MY HHEL 47.5%9) 42.5%=A
PDGF 7} 3715 A 22 BRLAM ¥ monolayerol| 4
W e ok v & AEHS JEhoy 5435
fFrejate A=A G (p>0.05).

38 BOEC monolayerol A vj st #9 BOEC
monolayerol PDGF (5mg /ml)& 3715 uj %y
ol A o] AdAujrle]d &8d A9 2588 47
33.8%%} 41.6% %+ BOEC monolayerd)] PDGF&
A7HeE Foll A thh Eol BRL M ¥ FEu]3A9+
© o8 43& e i Ey] A% X
#& BRL3%EW%, BRL4PDGF(5ng /ml)3&%

)¢k, BOEC FE4<% 2 BOEC+PDGF(5 ng/
ml) F 5ot A Z+7; 88.3+3.7, 85.6+2.3, 87.
3+2.8 @ 84.0+3.424 Ak o7} UFHA
3 ie=

o8] FF9 helper-cell§ o] g3t A4
S MENZ F e A9 EKgol dT AHE
Table 591 &9kt ch,

A FAF 40~ 44213t Foll Q& 2~8ME7] A
9+ P& CRiaatl 4, BRL %4 %, MEF &
Su ¥ 2 BOEC 5943 & A7) o3
S8 Aesge 247 22.3%, 32.9%, 50.9% 2
33.8% 24 MEF &5l 7171 el tunt 52 4
A& Jetflov, BAA foAe ARHA F%
Hp>0.05).

9 ¥ £HEe] NESAME MEF ¥
Ful FT(91.3+4.44) 7 JEF(85.0+£3.49, 89.0+
3.82 % 87.3+2.82) Bt} thh 2 AFES B

AAFAF A7) A wjgste AL vy
Ny FRASS A [ 43 1 Yoz 53
HES F Fastd 42 E ZAY AHE Table
6ol g3t

Table 4. Effect of PDGF in CRyaa medium with BOEC or BRL co-culture

Cell PDGF No. of No. of embryos developed to; Morulae Blastocysts cell
IVM /IVF plus number
(ng /ml)  embryos 2~8cell Morulae Blastocysts blastocysts(%) (Mean+SEM)
BRL 0 40 21 9 10 47.52 88.3+£3.7
BRL 5 40 23 10 7 42.5° 85.6+2.3
BOEC 0 68 45 15 8 33.8 87.3+2.8
BOE 5 65 38 15 12 41.6° 84.0+3.4

# Values within columns with same superscripts are not different (p>0.05).

Table 5. Effect of BRLC, MEF and BOEC co-culture of bovine embryos derived from I{VM/ IVF in CR,aa with

serum
Cells No. of No. of embryos developed to; Morulae Blastocysts cell
IVM /IVF plus number
~8cell Morul Blast. t.
embryos 2~8ce oruae astocysts blastocysts(%) (Mean+SEM)
- 67 52 7 8 22.3 85.0+3.49
BRL 82 56 18 9 32.9 89.0+3.82
MEF 53 26 17 10 50.9* 91.3+4.44
BOEC 68 45 15 8 33.8% 87.3+2.82

# Values within columns with same superscripts are not different (p>0.05).
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Table 6. Development of frozen-thawed bovine embryos derived from IVM/ IVF

Freezing Freezing  No. of embryos No. of embryos(%) Blastocyst cell
method stage frozen /thawed Excellent Good Degenerated number(Mean+SEM)
Exp. 1 Blastocysts 35 9 10 16 79.5+3.0
Exp. I Blastocysts 34 9 11 14 82.3+2.7
Total 69 18(26.1) 21(30.4)  30(43.5) 81.0£2.0

A3 19 wilez 4% 39 vy £
AeE 1970(54.3%) 7t deiR oz Fyoldon,
A9 Mo ez 52 409 =335 207)
(58.8%) 7} Fehqoz oz et 449
el thh F2 AAE vepd oy, A 3ol
= A=A sk

TAFAST AT oz vy wwEr) £y
o MEFE A 23, AP 1(79.5+3.0) 7 4
I (82.3+£2.7)&= Atk zpol7t AYH ) drh.

&

2 ATE 29 s dxES M g,
FAANN F Ao FFHHA 2 wgdo]| EGF
¢} PDGF& #7}3le] vl% =& helper cell2A] &
3@ AT A X, Buffalo rate] A E 2 AFH em-
bryonic fibroblast Al Ee}e] FEu o A A7t A 9
s e el ol FEg nANEAE A
EsRa, AelsAE Aid mwtzr S3Te
T REF Fstel &S Gt

LRt o g M A&, FAHE AdFgee
LA7IZ FA AAu L HAstEd, o 7 B
¢ Al g A 2 AFAEL vy
ol H7te wFHd g ol g3t oy HriHE
Ao FF9 530 wel Atsggo e o
&2 u] 2 v (Zheng and Sirard, 1992), AL o]
FAAE AT U] 2ANETEE JA A I A,
A7) compactiong %7127t} (Bavister 5,
1992). §HA Abge] A Qg ete] Al A A
o] F b Meddggel Fasicte o Qo)
(Menezo %,1984), 8 #o] &%= & (serum-
free medium) A 9] W A A 9] &7o] B si},

2 AFeMe vigde g duadel 4o
g7 albumin®} A& Hrsted wigd A3, 4

Au) 7] o] 4te] A9 T8EL 72} 24.4%9} 30.4%
22X Ak 2ol Q1A A) ghtrh, o] Anpe &
Aol FRT A7) o] FAR A9 s ¥
ol &REA & wigd o A& Jl5AE U
RiAI =S

FHZole Aol A e vlgAyol A<l
H&E FUHATE 8 1Rt Hope) kst A M E
ool FEMALLE A FEEE TN
o} ©wlAEe] %9l EGF, PDGF, TGF8 ¥
bFGF2} 22 growth factor & ME EWe] &3
3} receptor9} 3§ YEetz gt @y st
=], o] & growth factory Sl d A 3} sh2t g
AL Z7tA1 7]+ second messenger -2 A4 33}
o FHTY ANELS-S F7HAIZICHHIN, 1989).
A 2AE7 Ao FHNA EGFY receptor
7} <215 A2 (Woodet Kaye, 1989), A& £4 ol
= PDGF receptor7} &1 9ith{(Watson %,
1992). Wood ¢} Kaye(1989) 2 Paria$} Dey(1990)
= A3 s34 A Esed EGF7l a3 dS
BRudtn vl =3 Yang 5(1993) 3 Thib-
odeaux $(1993)2 4 A5ATL A9
PDGF7} A &&& F71A 7] Zeg 23
2 glo} 12y} growth factorzt 94 @9 #)
AAFE FHAITIE 713 obF HFEA 1E
2] 3 Ut

B Aol A3 Aol A g daeuS
A (CRjaa+BSA)o EGF #7H10ng /ml) 7} +3
ol AAA K vhh FrMTe AFEE JEIY
™ (33.3%, 42.3%), =3 PDGF ¥ H1 ng/ml, 5
ng /ml 2 10 ng /ml)7} A7) o] #&H A
sl ee] Aot gg WA FUAA e Ae=
e th(21.3%, 51.2%, 41.4% 2 45.9%: P<0.
05). 1 o] & growth factor ] H7}ujjeke] wj
NE7) FAGY xS ol JgL v
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of %ol o] &5 FL& Ayg du g
ol AAMES TEu Y] A LZS FIA
128 ol2AXNE BEsA wHEEn 9
2 A5k, o]E A A E7} mitogenicel A&
(Gandolfi %, 1989), 3+ A9 53 ¢te] *]943
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