HEAEIS| K 2006;24(3):179~184

Asis - ZIIRT - 0N T - Ui - MR’

mjo
Pal
A
_?ﬂ
rir
N
|0

EHIXF=(hEGF) Chekst Ea| 9t oba| Mze| S4 2 o otk & o7

ALE MRolMlzel E4lo| rEGFel ZZHE YotE
b MROIMEE =il 2Hprimary culture) B Al

A M Z=gsto] tHEFolA welsto] MAkst thEGFE X3 ol ALEsiiC
{CLINAC 600C, Varian, Palo Alto, CA, USA)E 0| 85}0f 2 2 Gy LHelel MzE
gAMMER2 8 Gyoloich MEAMZ £ trypan blue P E 2 0| 831211, rhEGFo 2
7] fI5to M= E—@.i% |°“o+°4EF
A T} 4 Gyo| gAME A & 72X MZE MZFE trypan blue PAHE o| &35l M Hal
ThEGF s=(1.0 nM, 10 nM, 100 nM, 1,000 nM )OI A BHARM AL CESZECE MEME $7F QT ghAf
SHX| 2 Mot Zol A MEGFS 10 nMA2{8t & FACS scans Algist Z3F MZFI| FollA S7) H
stk

B: WAool ZAE M RO ZO|A thEGFE F0{5HH MEGFE F0{sIXA| &2 MRolMzol dlaiMd MZES

o Kl
_,>'_
ol
v 32
n

oz M
X o

[

ol
;O

)i
ol

ot S etoA 7
AbE 4 MV M E@IHST
A ZASIAEL Z=ALE

ZZ7]2| H5E 2Est

|->1

2]
OII

m
Hu

r°' [ETIEH)

>

FET ZAthe Ao woiHe
Mo B WA o] AEol #HgslE 718 DNA o] FUATZY
4 9 Aol QAo ZARE A%

Fu| A Aol A (epidermal growth factor, EGF)& 196213 Co- Aol o3t €A FA FAuLS T utilui Lo g HE
heno] =2 AF | JstiolA Wrste] Hugoz A Hed gANSE YEe 232 AlEde] g =
Aol Qeislent ol 19759 A4Sl QoA WART?  Aolq F2 Yolrh. WAL BALA 4 FAREE
EGFt FAeFo] 6045 Da.ofiL 537M¢) olu|=ito g LA Vel tHEA Q) =2 oot Wb Aol o3k A4 22 A1

wd AE ZEIsielo| =2 MY o|F ATE 7HAR 9] £42 HAbdoht 8 el = vebd) AukEAE
Be B A0S SA% LI AL 2 BEESR e BN St FrE
o] % EGF= A W] chekst z4of] ExspiA =243 + 3] 5o SlojA B AfobAlEe] FARF9 2 Axe vl
AeHE AT FAo) Dofols A0 YebA AT F TR AR ¥ 4 A W0 A Aol 3
3l a8, AHeh, Z4ut 59 AFAE 2 el Hodsle= F Fojol kAl A] 3l BE= G GASH ol AH IHE
g3k AAoIztz 2hgsln] gt QA ANz 275101] A ofl Al ARt £ FAIX g Fadt AL oA Hrh
bR o g cpekslA £E e, 52 EulEe= A ojo]] B ofFofjA = WA o3 &4 2 Aol Ee
Bof| dFete A, L4, 4, Y, FE Foll 53 & Aol w| X EGFY] H3HE golu 12} }¢ict.

o] =§-& 2006 84 299 Fstel 2006 9€ 1Y AHEHAE
AQAA: A, AR PAAE Rt}

Tel: 055)750-8221, Fax: 055)750-8217
E-mall: cgyinj@dreamwiz.com

— 179 —



2
r
0z

FAF

I'_>£

S8Rl 2006:24(3):179~184

CHAH g

o X

0x
i

1. Recombinant human EGF (rhEGF)

ol i A7 Azgtel] o3l AH hEGFE o] &
stlen] 25 dlgAofelld g5 T2 A A&kl

2. MZFt MIZHjS

Z27 7149 ASEALE 2 uioksto] g
AEFE °l akqictk gl o] &d AY HARFEAEE
103} olztZ Alr] wigH AETkg Adslo] ALsleich
AEFE mloksty] 3t A& 56°CollA] 3027F w243k
A7l 10% $-"llo} " (fetal bovine serum; GIBCO BRL,
Grand Island, NY, USA)e] %7}%|l Dulbecco’s Modified Eagle
Medium (DMEM) #}X](GIBCO BRL)E ok o 22 A}4-3}
Ack A Zujoke- CO9 FEE 5%E FAtT g2ujok
719 L5 & 371°CE fAsld 2, Al e 5 2~33] z3lsl
Ak FEu|7dE o] L3lo] AEYEE 1500 Fruslod
Wslich Agol o] &8 AEE 103] o] Ald] wiokd
A7) AEE o] 8313dch.
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rthEGFel] 213k Al 7]} Wish AL 5 ol 7] 9i3le]
A A ISt FALEA7IS ol 52 pop-
dium iodide (PT) (Sigma Chemical Co.) & 33-o3 MW & AJdfsl
Ark 1X10°70/me B33 2 AEZ FAx) AT} YA

&5 9] thEGFE 4X|7ZF ﬂ 28t AEE 70% ethanol 1 mlE
A’ T —20°Cel] Rubslcl Aol BEAslodrt. T2 X
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gt HE NEEEE 1x10° cellym7t HEE
Y3 AEE HYATIL 50415 FH3lo] negative
control 2. 8331 el A= G Astelch QT Aol e
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o A 5E7 YA R g} dARE T 2~ A AF=H
S vle| pelletyE: & Fo]F gl thA] cold PBS 3 mlE
e F 1000 pmollAl SE7F AR F 2A2A 4
Falg w2l pellcts % Fol9leh. oG PBSZ 23)
AEsta QFAoll A 50 ug/ml propidium iodide (PI, Sigma
Chemical Co.) 2 pl& 7}sla 308 3 8 400 plE 7}al
AAE 500 plE Fao] FEAE H47] FACscan (Becton
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Fig. 1. MTT assay of fibroblast according to concentration of
recombinant human epidermal growth factor (thEGF). Fibroblast
cultured various concentration of rhEGF (1 nM, 10 nM, 100 nM,
1,000 nM). Culture media was replaced flash one after 24 hours.
MTT assay was performed at 3 days later. RhEGF accelerated
proliferation of fibroblast. Growth stimulation was maximum on
the 100 nM of rhEGF.
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Dickinson, Franklin Lakes, NJ, USA)oll4] dual color param-
eter protocol& AF-&slo] E-Asl9ict. vl 308 o] Xl 4°C
5o ol Batelw] W ATk, 347 ol B4

sHi e

WA ol o]l E4 W AfrobAl £ FA o 4] thEGF
o] ZHE Yol 12} 3k A A7l A B4 A
SRAE 1x10°E 12 well platec]] AL 4 Gy HIAAS
zAsl9ich WM ZA A E thEGFS] X2 1.0 nM, 10
nM, 100 nM, 1,000 nM& HAA7|HA 2447+ A ¥ A
A w2 sl ok

thEGF7} Al fobAl 9] A|EF7|o) m X J3kS Lo}
B azt stk AGobAEd] thEGF 1.0 nM, 10 nM, 100

= 24217 Azl 3 e A& nhto] F9c)

WA A o] zAE A folA|Eo| A rhEGFE Fojshw AY
E AlZT Frkste 71"l WA gt AlEZLEA A
U 38wl F0A] ohH whses] AEAES] FAlo] 7H4H
o] f-UAE dotr A} st WAL ZA & rhEGF (10
nM)e] Fof A71& A17HAHE 79 tryphan blue 38E A

= 2 4011 thEGFOb ZAIE0I ZAIE HROMIE SAN 01X L&

A g-olA o)) thEGFY] E=EE 1 nM, 10 nM, 100 nM,
1,000 M2 ¥13}A 7w A 2441 7F He] 3 wiA & Zole
3937 6dA] MTT assayS A3t Z 3 1 aMoll4] 100 nM
NAE 27t Sebgrs ALFAR skt dzT
off u]a] HE57} ¢ Lol F7tslgich. ejit 1,000 nMel]
Ae AZFAe] 100 nMe] vl A ZH4slgieh. A frobAl
o] Z212 rhEGFe| 23 }%%‘% glskeiet. gkA
thEGFol} &3t M| X£354] A= thEGFS] %ol ule} ok
FaE el chFig. D). H“V%ﬂ o £ 2 AR
oA Ze] FAoll4 thEGFS] E#HE dobr izt slgict. A
T ARl Y A4 AREAZE 1X10'E 12 well plate
off A3 8 Gyol WAAE 2AS Y AL 2A A% th-
EGF9 &% E 1.0 nM, 10 nM, 100 nM, 1,000 nMZ ¥ 7 4]
71 A 24A17F el 3 B4 AR ZAsgic) olx &
A Z typhan bule A S o] &3lo] AE AEFTE F4
slgieh. thEGFE At BE FEolA WAA =24 b5
Tt} thEGFE H2|3t Lol A AEAE 7F wokeh. of

Petgle A Fge YAL 24 F T97A A% $AH A Table
Table 1. Trypan Blue Assay for Normal Fibroblast after Irradiation (8 Gy)
Groups 2nd day 3rd day 4th day 5th day 6th day 7th day
RT alone 6,147 7,600 7,443 7,020 6,517 6,400
RT+EGF (1.6 nM) 7,384 9,368 9,208 8,144 7,772 8,328
RT+EGF (16 nM) 8,060 10,197 10,460 9,923 8,720 9,180
RT+EGF (160 nM) 8,833 10,837 11,210 10,517 9,710 9,403
RT+EGF (1,600 nM) 6,726 8,031 8,457 7,606 7,211 7,174
1x10" cell seeding
1.8
16 p<0.000 Fig. 2. Proliferation stimulation
effect of thEGF on the irradiated (8
1.47 Gy) fibroblast. Irradiated (8 Gy)
1.2 fibroblast immediately treated with
rhEGF (1.0 nM, 10 nM, 100 nM,
= 17 1,000 nM) for 24 hours and changed
X 0.8 flash media. Survival fibroblast was
064 counted by tryphan blue dye stain
‘ assay. Survival fibroblast was in-
0.4ﬂ creased in rhEGF treated groups.
0.2 Survival difference was maximum
' at 100 nM of rhEGF and maintained
0 T for seven days. Number of fibro-
1st 2nd 3rd 4th Sth 6th blast was 1.5 times increased in 100
Date nM of rhEGF compared with control
C11.0nM [ 10nM 100 nM El 1,000nM EE Control group.
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Fig. 3. Cell cycle analysis of rhEGF treated fibroblast. Fibroblast
cultured various concentration of thEGF (1 nM, 10 nM, 100 nM)
for 24 hours. Culture media was replaced flash one after 24
hours. Fibroblast was stained with PI and FACS analysis was
carried out at 24 hours, 48 hours, 72 hours. S phase fraction was
increased in rhEGF treated group compared with control group.
This finding was maintained 48 hours, however S phase fraction
normalized 72 hours later.
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Fig. 4. Proliferation stimulation effect of thEGF on the irradiated
(8 Gy) fibroblast. Irradiated (8 Gy) fibroblast immediately, 2
hours later, and 4 hours later treated with rhEGF (10 nM) for
24 hours and changed flash media. Survival fibroblast was
counted by tryphan blue dye stain assay. Number of survival
fibroblasts were no difference according to timing rhEGF
treated.
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—— Abstract

Effects of Recombinant Human Epidermal Growth Factor on
the Proliferation and Radiation Survival of
Human Fibroblast Cell Lines in Vitro

Hyun Sook Kim, M.D.*, Ki Mun Kang, M.D.", Sang-wook Lee, M.D.*
Jae Boem Na, M.D.* and Gyu Young Chai, M.D."

Departments of *Radiology, "Radiation Oncology, Gyeongsang National University
College of Medicine, Jinju, *Department of Radiation Oncology,
University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

Purpose: To explore the effect of recombinant human EGF on the proliferation and survival of human
fibroblast cell lines following irradiation.

Materials and Methods: Fibroblast was originated human skin and primary cultured. The trypan blue stain
assay and MTT assay were used to study the proliferative effects of EGF on human fibroblast cell lines in vitro.
An incubation of fibroblasts with thEGF for 24 hours immediately after irradiation was counted everyday. Cell
cycle distributions were analyzed by FACS analysis.

Results: Number of fibroblast was significantly more increased rhEGF (1.0 nM, 10 nM, 100 nM, 1,000 nM)
treated cell than control after 8 Gy irradiation. Most effective dose of rhEGF was at 160 nM. These survival
differences were maintained at 1 week later. Proportion of S phase was significantly increased on rhEGF
treated cells.

Conclusion: rhEGF cause increased fibroblast proliferation following irradiation. We expect that rhEGF was
effective for radiation induced wound healing.

Key Words: Recombinant human epidermal growth factor, Radiation, Fibroblast celt
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