The Ulsan Univ. Med. J.
Vol. 4, No. 1:50—57, June 1995.

£71 2 m A 29 Wl e AR 53}

24U e fHE MEFIEL SR

=Abstract=
Effects of growth factors on rabbit corneal endothelial cell culture

Hungwon Tchah, M.D.

Department of Ophthalmology, University of Ulsan, Asan Medical Center

In order to investigate the effects of epidermal growth factor (EGF), fibroblast growth fac-
tor (FGF) and transforming growth factor—B(TGF—£), rabbit corneal endothelial cells were
cultured. After adding growth factors individually or in combination, DNA synthesis of cor-
neal endothelial cells was measured. EGF and FGF increased DNA synthesis of corneal en-
dothelial cells at all concentration tested (0.03ng/ml— 300ng/ml) compared with the control.
The maximum increase of DNA synthesis was shown at the concentration of 0.3—10ng/ml
of EGF or 10—30ng/ml of FGF. TGF— f reduced DNA synthesis of corneal endothelial cells
at all concentration tested (0.03ng/ml—10ng/ml). DNA synthesis of corneal endnthalial celle
was more Increased when EGF and FGF were added in combination. TGF— £ inhibited DNA
synthesis induced by EGF or FGF when added at the same time. These results indicate that
combination of EGF and FGF has maximum effect in DNA synthesis increase of rabbit cor-
neal endothelial cells.
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E7 e a A Zufoke olu] daEH WEYE o]
g3tk 193] dysid tew 2ok E7(New
Zealand White, 1.5— 2.0Kg )9 AR F7E
FU8 ANAANNE GTE HEP He®E O
& 5% Betadine goj¢] 383 g0l 27A
% ice— cold phosphate buffered saline(PBS)Z 3
—43] AH3ste] \Fo} 1= Betadine £4& glich.
1% Bgdez AYHE o 1-2mmo] F4EH
A kol Al 2 g

Zen ) A ¥ wj%8-& Dulbecco’s Modified Eagle
Medium(DMEM, Sigma, D—5523)e] o} &2 & A
743k} 1.35% chondroitin sulfate(Sigma, 5—8529),
0.22% Sodium bicarbonate(Sigma, S—4019), 0.595
% HEPES(Gibeo, cat #845—1344 IN), 1% Pen-
cillin/streptomycin 4% (Gibco, cat # 600-1540 AG),
1% Sodium pyrubate, 10% Fetal calf serum(FCS,
Gibco, cat #200—1640 AJ)o] S| €& 3Fu}.
o] Mg L AR A Ha FAlo] Y&
¥, 95% &71, 5% CO, 37C oA 1A witS
2tk Ao serumo] A7bE A @& DMEM s
dog 2-33 AAT F AMZ¥ HF FAA 4
o] Y &e] Yol 2x&E F ¥2 F @V FE AN
Descemet®tS E# 3L o] & 0.25% trypsin
(Gibco, 840—7250IL), 0.1% EDTA(Junsei chemi-
cal Co., LTd 890—1267IM)&ld] ok 10£7 ¥l
DescemetZte 2 28 Wu4AEg 2dch a4
E¥Y Astd met & FAW o trypsing M@
o WA EE= 4C, 1700RPMoE 1087 9484
3% 10% FCS/DMEM g oz HEE 2x10%)
/me®) Fx7t HEE WHNE FHAS 3435
25ml flask(Falcon 3013)¢) ¢ 5md Wi, 95% &
7}, 5% CO, 37°Col A vjFaict. o) YU 23
A kg golan], 10993 wWFMIF 1129
vl 22 Alulgg AAgch
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NEE 2e¥ 10% FCS/DMEM uwjgydisl &3hs}
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T2 Imé¥ 22} 233} well plateE 95% &7),
5% CO, 37CAA 24417t F WiFsId HME7}
wellol £ E7]& 7[chd ).
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AHE AE S9& 41, aquasol-2 £
(DUPONT, NEN—240) 3mfg ™ Yo & 42%,
B—counter 7)}7}(Canbera Packrd)e] Wo| 7} viale)
A vee fraysg FAAC o AW vial
background2 aquasol—2 £d7 Y 2A S A 430},

E3FE A 2 A well)) f-raye) FF
Ag Tt S
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Fig. 1. Effect of EGF on Rabbit Corneal Endotheli-
al Culture
EGFe] 5% 0.03ng/miolA 10ng/mi7tx] & &4
#A EGFY a#g %A% #3 EGFE 0.3—1Ing/ml
FLE FANAE W Rl vd] AR o 4
=719 Ztehyiw) A ¥o] DNA $4%7171 21y o]
We EGF wxoA AqlnAE 44&4 awr)
HjolAon, olutt EGFY ¥&7} 371519 & o

& EGFel 98 AtgHE 4353537 vo)

O A=m0 o

A Z78A] g%k 2L £2& {AFSAY 233
F Zadte AEE 2y (Fig 1). EGF & 1ng/
mlo A 300ng/mi7tZ) R7hste] A FeAe &
99 delMe Fig 13 vlad7iA2 EGFE 1ng/ml
o TEE A Wl xFe vs M B
& (% 5 H)) ZehaMES] DNA §437)E &
o Az JAEAEH) Y 3, olBr
EGF9] ¥%71 $716tR & W EGFI 93 2
WA E AZEAER7 Hol4d F78A §tn
e $£2¢ $ANAG (Fig2). 18 T2 doj 4
& EGFE 10—30ng/mie) =& H7185I0& w 3
e Aehia Y AEAERE Bfn ojrth
Y EGFY ¥x7} 1] 5718 w EGFe| 9§ 2z}
WAME 4FE7 &3 288 & Z4de A%
€+ 2AY (Fig2).
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Fig 2. Effcet of EGF Rabbit Corneal Endothelial
Cell Culture
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Tz Frhete] 10ng/mlg H7Ag ASd & o4
oF 8, & @ A o 150 Z7lglo] o] %
o FGFo| of#f ZAuhviae 442537 713
HAH(Fig. 3). FGFE Ing/mlio] A 300ng/mi7}kA] 3
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Fig 3. Effect of FGF on Rabbit Corneal Endothelial
Cell Culture
FTRE WY AL YPENEHE RA}
& M= Fig 33 S8 FGF& 10—30ng/ml
o FEZ AN E g fRZ) wE AF 4
ol7h WA o 40~45uf9] Zuhyiui A ¥ e DNAGA
/M8 BYR o|Ht} FGFY 557} 2713198 v
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= FGFe 9% ZehfaME 445071 o o
B B 4%tn 238 F gade Age B
AcH(Fig. 4).
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Fig 4. Effect of FGF on Rabbit Corneal Endothelial
Cell Culture

TOF~f) It : EZZYAAEE o) Ya}uA
TGF—ge] =& 0.03ng/mlo| A 10ng/mi7t=x w8
AA TGF-g E48 38 2o & odA
TGF—g] F%=7} 0.03ng/mlo] 52 HAF 2o
A tzEe Hs dehl s E DNAGA 27171 9
Aoy T A=E 132 vu) g TGF—48 ¥
7t O RE doNE el uH Ee DNARA
of 2o vlel Zasdlod, TGF— ) 98 zohy
YA ¥RZAads #267 Fbd. TGF—g
o FE7t $ESE ZehlvMEe) DNAGRAY L
o4 Zaddok(Fig. 5).
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Fig 5. Effect of TGF on Rabbit Corneal Endothelial
Cell Culture
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EGFQl FGFOl HEIEN : E7ZUIAESE
wjeksle A FGFY %% & lng/mlst 10ng/mlg 1
A&z EGFY %% 3 0.03ng/mlol A 10nz/ml7tA)
HSAA Zehga A Y ko] hE EGFe FGFY)
HEadeg 23 Ao A M2 DNA®A
& FGF =%7} 10ng/mle] 37 EGF9 ¥%7} 0.3ng/
mdu Hzzro o 087z F78lg 2 EGFe
7} 1-3ng/mld = d2FEvt & 708 F713)
of ZhEAE 4E3 anyl EGFe FGFg
d=02 g7t ew Bok h(Fig6).
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Fig 6. Effect of EGF and TGF on Rabbit Corneal
Endothelial Cell Culture

FGF9] $=& Ing/mlE R eve EGFe| 5=
7t 3ng/nidd Aot gAE0E47 Y A
ojE|® ZehlHHE YFEE}E EGFY LS
Sng/mloj Aoz FAAAE ¥ HAA= 4%
(Fig 6).

EGFQl TGF—pg2 EHB&EN @ ENGlANES
BgslHA TGF—RY ¥Eg Ing/mlz nAs
EGF9) %22 0.03ng/miolA 10ng/miztx| ¥ EA]
A Zieh A Tufokel i EGF9} TGF-42] W
$aRE AT A9 FGuAAEY DNARA L
EGF9 ¥%7} 0.lng/mlo]3lY W& 3o b3
288 4zt §Aol Tadte A4E Rgvh EGF
9 %57} 0.3ng/mlo| 4T TGF—A(1ng/ml)2}
Zo) H7EEE W dhAI A e DNARA S

Wz vig) F7stA @kch.(Fig 7).
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Fig 7. Effect of EGF and TGF on Rabbit Corneal
Endothelial Cell Culture

FGFQ TOF—gol HEi&l @ E7AT WM EE
wjokstH A TGF-g2 5% € Ing/mlg ugsxo
FGFe % & 0.03ng/mlof| A 10ng/ml7A=A] W &4
A A A Eej gl W FGFe} TGF-pge]
Havg 38 23 G DNARA S
FGFo] Fx7} 0.3ng/mlojstd wje F718A 9
A e35d 47t 4ol Fistes AL 240
FGF9 ¥x7} Ing/milo] Aol A= TGF—g} Zo]
718 9ol E DNAGAS7F Aoy §A4571E
2 FGFg 9502 AM3%e A4Rte 1 Fo
ket (Fig. 8).
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uj 7k 25k 22y EGF7E 10ng/ml—30ng
/mlE 2HFHF FLd of o] 4 AEFH £ F}
UERA] Eted ole ofatE oA T EGFe
L7} ojn] 3AE Y o228 O o4 ERE ¥
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He 7189 BugIR dAjst FAaRY &
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T Jedz Az 28y A 45345
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g A duhu 24 avg Jdelde At
AR/ {e

FGF Gospodarowicz'*@o 98] H&A AN
Ag EAsH 714 (basic) T AH (acidic) 9
2744 Hel 2 Ej3te] @Y WA EZ L Fu9
oA faE AEe S48 £3E QM7 AL
2 ¢eAd dov EAwe 9714 FGFe 15—
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dof FGFE AIe 4% e Axe F4a5
7} oF 108} 7} F7h3ant AVE L MGE E7
A o A Eoll A FGFe) A& a0 g §4% 2
7% FGF& oifd ads gz 2usiu
Gospodarowicz”= FGF7} 100ng/mlollA] &9 &
B7b kst ot B Aol FGFe g 7
T FERA 5471 EGFo] 9§ JFFAET 2
3l &7 A ew FGFY %57} 10—30ng/ml
4y Fe FAEHE 2. o ot 7Y
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tt27] wgolz A4zdct. 18y FGFo 98 7
R GFEN L BAT AL R A

TGF—B+= &48 25KD9] polypeptied2 & z)7}
2) 42571 A ATV o] 2A L fibroblastd] &
A& e A%t oy e AR F4
AAEAE vehten 49 dHiIAEE o] 43}
of TGF—-B89 &#E FHF Muller5¥& o] €4
o] ZTY M EFAE AA Tt SR 2 Plouets
02 Ing/mlo]dte) FmolA  ZThim M EuigE
FAAN D 2 o4 FzAAH A Ao A
th, B AR TGF-B8Y %X & 0.03ng/mlojA
10ng/ml7tz) WHEAA dFsRAet TGF-BE =7}
Ing/mle] 3l M E ZRIHE FE& JAAA
Muller 53 fAHg A& At TGF~BY 24t
HIHAE 23 94 ad= 5T7} /M85 US
dAs R

TGF-B& o2 A4A4dzy &5& xAdt:e
Bux gledl FGFol g AR adg
TGF—B7} A&, FGFe] 9% osteoblast 4]
ERE e Rol #L& dojrp®. Ay
Ax)A TGF—B7} EGF9 FGFo MESA&Q R
T FAAE ALE B o) B A
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