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Growth Factor), & ¥-RAHd 30 A (Insulin-
like Growth Factor), 2344 A2l 2} Epidermal
Growth Factor), 8% 71-1(Interleukin-1)%
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S frot ZollA A AR 02%9) FBS
&M= DNARAE S S7HIFIAT 2 =
2] 10%9 FBS3sloA = WElE dod|x] go
Y X 9AFH S FaAIYE BaEo)
o449 dFE AHE A AFA AF
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1. X 2(Al2h)

vl 9F ¥ & Dulbecco’s modified Eagle medium
(Gibcorl, m1, ©]3 DMEM2 2 ¥7])& A
2393, fetal bovine serum(GibcoAl, B3,
o]t FBSE #7])& 4% FIAZ F7lsk3
ov, 2 9 phosphate buffered saline(o]3}
PBS=Z 7)), trypsin, ethylenediamine-
tetraacetic acid(©]3} EDTAZ X 7)) bovine
serum albumin® 5-Bromo-2’-deoxy-uridine,
nuclease, incubation buffer, Anti-BrdU-POD,
Fab fragment, washing buffer, substrate
enhancer, peroxidase substrate7} ¥3¥ 5-
Bromo-2'-deoxy-uridine labeling and detection
kit I (Boehringer MannheimA}, =), ¥ 2}
ANZFY 49 AAAHGenzymeAl, PI=)E
AH&-E o

2. X FoldiMEz % X2SMHFOoIMEQ
M| Z ol

FZANEE B2Hog ARGty W

843

2% B2 WA AYLFAE ATRS
2 $2 2/MFHPAA orlE = e

A2 EE dWstaa T4 wigde) X
el FAA £ 2uf 200U/ml HUA
(A 32F) 3 200/ml 2EH Enjo|Al
(FotAlek, =)o) H7td DMEME Ay
A2 FH3H

ZAA Y HAANA A22AFY L vl sl
AFAh AT fHe7] g8l A2 +A
ool AR AANE sHetE AARR 1/3 F
AE 498 F ALLTAE YA 44
Ao AFAIZE BASF jots AR
2 33 AFE & A2F7 1/35 99 23
Qe FALZ AfFHstd AEE oL 3Bmm
WGP ZEA BEAFNZ A2 FobA
X wge Y3t A" AL A
3t GA] bmm fFHA] Z2A EEA
Zl ¥ 10% FBS$ 100U/ml siyAd,
100g/ml 2E# Enjo]ale] ¥3H DMEME
Y3 37C, 10%E%, 5% CO2 271& g
71(SanyoAl, Y&)oNA wjgFetH . AT
A Ee}t A2 FolHE7 ZAHHOZRE
FHHY g3 dAel FAHE F 0.05%
trypsin/002% EDTAE o]43led M¥ZE B
YA F 100mm AHEuFHAE o] &3}y
Aduigstg o o Agore 44t oA
A Alolo] AIEE AE-3lSiTh

AFANME % ASHR0IMZe
45 &3

AFARME & AN 2HFoAMEE 7tz 5
X 10%cells/200ml 7} = Al 96 well culture plate
of ¥ 5YUZF wigste S Q DAAH)
7b HA ek 1 F AEAGAS A A
A EZ2S PBSZ 23] M H3sY 1% FBS7I &
DMEMO 2 w5t 3FF3 Al® F7)&
AAAIZ F o7]d 1, 10, 50, 100, 200g/ml
TEY AHAAAJAAE H7I% 2L dYEE



o2 33, AuAAAAE HrteA ¥ &
& URFOE 3t 24A7), 48X17, T2A 7
S wigEtTh 4 AZBE el 6A1ZE H e
10 M/l X9 5-Bromo-2'-deoxy-uridineZ
welld 104 A 718t 5-Bromo-2'-deoxy-
uridineo] DNAWZ HAH = Go2ZH F A
3o FATE FAA

5-Bromo-2'-deoxy-uridinee] DNAW=Z H )
He 42 37 A 96 well culture
platestf o Al EZwigFH e A AT, weld
10% FBS7} 3r€ wigdez Fo A 2
3 AFHS T -20CA 308 5 weld
200 19] 3 YA oz HEE uASHAY 1
AAE Fo ZAA AAS L, 250m wiFA o
2 33 M3 oS welld 100m 2] Nuclease
working solutiong 71 thg 37CoA 30
7 CO7t fls eiol A st § g
o2 33 AASIT welld 100mi 2] Anti-
BrdU-POD, Fab fragment& #7832 37°Coll
A 30%7F vl gt

Anti-BrdU-POD, Fab fragment& A #3tx2
250ml ¢} washing bufferZ 33] Al st
substrate enhancer7t H 7t®  100m 9
peroxidase substrateZ F7}ste] o] B Y

w7tA] AL ¥ ¥ reference wavelengthZ
490mMm = 3}3 test wavelengthE 405ym=z 3}
Enzyme-linked immunosorbent assay(ELISA)
reader2. £33t

m Zz =

1. X|2MFoIMES ZSA S|
A a| MEQIxle A

0| Xl =

AR e Hgo] wE A2 fFokA
2 24X FF A A=Y
Absorbance( A s/ Ao ) o] 8] 3}
o 1pg/mloA & 0.252+0070 Absorbance, 10
7g/ml A & 0.338+0.082 Absorbance, 50%
g/mlo| A+ 0416+0.054 Absorbance, 1009
g/mlol A& 0437+£0.071 Absorbance, 2009
g/mlel M= 053010044 Absorbance® Fx
deRor Frste AFE HALH, 50,
100, 200mg/mle} AFFA thxta) vl
FARLE FF z|(POO)E BAT
(Table 1, Fig 1 2F%).

A2 Fot o] ASHAARAAE FY F
48A17F Bt wijFd ZolME dzF9 0212

TaUe1.DosemponseeffectofepidermalgowhfactoronDNAsymﬁeticacﬁvitthnmgngvalﬁbroblastswmmdfor
24, 48 and 72 hours in the presence of 1% fetal bovine serum. Each value represents the mean and S. D. of five

determinants
DNA synthetic activity(Absorbance Asesam/A490mmm)
Conc.(ng/ml) 24 hours 48 hours 72 hours

(mean+SD.) (mean+SD,) (mean+SD.)

0 0.253+0.051 021240030 0.1624£0.042

1 0.252+0.070 0.259+0.029 0.181+0.031

10 0.338+0.082 0.353+0.016* 0.155+0.082
50 0.4160.054** 0.496 10,045 0.198+0.100**

100 0.437+0.071** 0.5231:0.084** 0.174£0.119
200 0.53010.044** 0617+£0.075** 0.266+0.123**

**significantly different from control value (P<0.01)
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Fig 1. Doseresponse effect of epidermal growth factor on DNA synthetic activity in human gingival fibroblasts cultured for
24, 48, and 72 hours in the presence of 1% fetal bovine serum. Each value represents the mean and S. D. of five

determinants.
* significantly different from control value(P<0.01)

+0.030 Absorbance®] ¥]3l 17g/mlo| A =
0.259+0029 Absorbance, 107g/mlo A& 0.353
+0.016 Absorbance, 509g/mlolA & 0456+
0.045 Absorbance, 1009g/mlell A= 0523+
0.084 Absorbance, 2009g/mldlA & 0.617+
00752 24A17F MAlgt FAME ez 5
ToEHo2 Frhde AY¥LS BIeH, 1y
g/mlE AYs BE AFFolA R ¥
3 FAHLE {8 Zo](PO0NE EAUTh
(Table 1, Fig. 1 =),

XA ol Eoll A3 ZRAAE FY F
72X 7 B WY oM xR+ 0162
+0.042 Absorbance®] H]&ld 1 g/mldA &
0.181+0.031 Absorbance, 109g/mll A & 0.185
+0.082 Absorbance, 509g/mlolA = 0198+
0.100 Absorbance, 1009g/mlolA = 0.174+
0.119 Absorbance, 2009g/milo A& 02661
0.123 Absorbance2 24, 48417 A 2lA] Ho&
450l BoRoy AmHog s FrE
Hoz dotabd F7ldke ARE Rdow,
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50, 200mg/mle] AP ZANA thzZo] Hlsle
2AHoz §98 2] (P01, POO5)E 1}
R QU tH(Table 1, Fig 1 3#=).

2. HFoltiMEe] ZAIS0l olxiE A
T NI

Aad A2zt AL wE AFQAGARE
o] FA L UAT T viYA] dERIY
0.145+0.014 Absorbanceol] ®|3}ed 17g/mldl A
£ 0.160%0.011 Absorbance, 109g/mlol A=
0.220+0.,018 Absorbance, 509g/mldoll A+ 0.218
+0.013 Absorbance, 1007g/mldlA = 0.219+
0.018 Absorbance, 2009g/mlolA & 0216+
0013 AbsorbanceZ FEEH o2 F7}3}4
o} 50mg/mlF-Hiz F7tgol AAEHe AY
g BYoH, Ing/mE A3 2E APL
Al iz vEl FAFHLE /FYF AR
(P001)E YEMNAH(Table 2, Fig 2 #Z).
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Table 2 Dose-response effect of epidermal growth factor on DNA synthetic activity in human periodontal ligament cells
cultured for 24, 48 and 72 hours in the presence of 1% fetal bovine serum. Each value represents the mean and
S. D. of five determinants

DNA synthetic activity (Absorbance Ad4osmn/A49om)

Conc. (ng/mb) 24 hours 48 hours 72 hours
(mean+SD.) (mean+S.D.) {mean+SD.)
0 0145+0014 02610073 0.1541:0.005
1 0.160+0.011 0324+ 0080 0.150+0.007
10 0.220+0.018** 0.409+0.114* 0.248+0.024**
50 021810.013* 0.52710.152** 0.213+0.011**
100 021910018 0.582+0.183** 0.281+£0.025**
200 0.216+0.013** 0.704£0.238** 0.277+0.033**

*significantly different from control value (P<0.05)
**significantly different from control value (P{0.01)

144 —o— 24hours
1 —e— 48 hours
1.2 —a— 72 hours

Absorbance
(A 4057m / A 4807m)

T T T T ——

0 50 100 150 200 250
ng/mi

Fig 2 Dose-response effect of epidermal growth factor on DNA synthetic activity in human periodontal ligament cells cultured
for 24, 48, and 72 hours in the presence of 1% fetal bovine serum. Each value represents the mean and S. D. of
five determinants.

*significantly different from control value (P<0.05)
*significantly different from control value (P<0.01)

AIZE B g oM e gz 0261+
0.073 Absorbanced] H]3to] 1gg/mlolA &
0.324+0,080 Absorbance, 107g/mlol| A& 0409
+0114 Absorbance, 509g/mlol| A& 0527+

0.152 Absorbance, 1009g/miol Al &= 0582+
0.183 Absorbance, 2007g/mlolA & 0704+
0.238 Absorbance® 24A17F A Algts €
EE =AM Shste A%E Bien, 2
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AN ol Ao d4AAE FY F 72
AIZE < Wi gs ZAME WERFY 0154+
0.005 Absorbancedl] H])3ld 1gg/mlddlA =
0.150+0.007 Absorbance, 107g/mlol A+ 0248

N
N
o

+0024 Absorbance, 509g/mlolA = 0213+
0.011 Absorbance, 1009g/mlolA & 0281+
0.025 Absorbance, 2009g/mldlM & 0277+
0033 Absorbance® 24A|7toll X9} §ALSE A
3ol F7F e YEhR e 48417k )
3 FA5ol MurEoE FasEe AL U

Ehilen, 17g/mlE A ZE AL

Table 3. Dose-response effect of epidermal growth factor on DNA synthetic activity in human gingival fibroblasts(HGF) and
human periodontal ligament celis(PDL) cultured for 24 hours in the presence of 1% fetal bovine serum. Each value

represents the mean and S. D. of five determinants

DNA synthetic activity (Absorbance A40smn/A490mm)

Conc.(ng/ml)

HGF(mean+SD.) PDL(mean+SD.)
0 0.253+0.051 0.145+0.014**
0.252+0070 0.160+0.011*
10 0.33840.082 0.220+0,018*
50 0.416+0.054 02184+0.113**
100 0.437+0.071 0.219£0.018**
200 0530+0.044 0216+£0013**
*significantly different from control value (P{0.05)
**sgnificantly different from HGF (P{0.01)
1.0
1 —o— HaF
084 —e— ppL
§ § 0.6 1
8% i
3 §~ 0.4
< l
0.2 I .
0.0 T v T T T r T T
0 50 100 180 200 250
ng/mi

Fig 3. Doseresponse effect of epidermal growth factor on DNA synthetic activity in human gingival fibroblasts and human
periodontal ligament cells cultured for 24 hours in the presence of 1% fetal bovine serum. Each value represents the

mean and S. D. of five determinants.
“significantly different from HGF(P<0.05)
*significantly different from HGF(P<0.01)



N dzezdl s BAHOE % gl o MeUfoHEY FABS uNT T
(POODE UehhATHTable 2, Fig 2 22).  WFAel 2E 4PN AFARA 7}
Aoy fopMEET 23 O $e A%

3 AFIUMZS ASHROMES 5 shien, F AT FEPIE RE A

A 50l st ZoA BAFHLE Fo3 o] (PO E W
EP L th(Table 3, Fig 3 %),
As) 3 zte] AHgo] mE AFAhAE 48R 7 EQ wigAldlE RE AP 2N

Tam4.D®&meﬂeddeﬁmmfxtammAwnﬁemehhunmghgvdﬁmuass(HGﬂaﬂ
human periodontal ligament celis(PDL) cultured for 48 hours in the presence of 1% fetal bovine serum. Each value
represents the mean and S. D. of five determinants

DNA synthetic activity (Absorbance A405pm/ A490mm)

Conc.{ng/ml) HGF PDL
(mean+S.D.) (mean+S.D.)
0 0.212+0.030 0.261+0.073
0.259+£0.029 0.322+0.080
10 0353+0.016 0409£0114
50 0.496£0.045 0527 £0.152*
100 052310084 058310.183**
200 0.6171+0.075 070440233

*significantly different from HGF (P<0.05)
**significantly different from HGF (P<0.01)

1.4 - —e— HGF
4 —O0— PDL

1.2

1.0

—

0.8

0.6

0.4 -

Absorbance
(A 4057m / A 4807m)

T
0 50 100 150 200 250
ng/ml

Fg&DosemponseeﬁectofepidermalgowhfactoronDNAsynmeﬁcacﬁvityhhunmghgivalﬁbmblaslsmdhunm
periodontal ligament cells cultured for 48 hours in the presence of 1% fetal bovine serum. Each value represents the
mean and S. D. of five determinants.
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AFQAHAH L7} X2 FolAlERT 54 %50]
9 ¥ A% Yerigied, T Axe 43
Zholl EAIFOZ Folgh 2] (P01, P05 =
Ve A gkcH(Table 4, Fig 4 3x).

A7 B Wi FA e 1 g/mI7tA] &3

ol Me AFAUNHE XA FolHE
2 450 d & AL Y an,
T AE A7 1, 10, 1009g/mlE Fo 3
AP ZAA FAHeRZ H93 o] (P01,
P<0.05) & YeER) A H(Table 5, Fig 5 &%),

HARZE B @2 A% BEojnrt 107g/ml

Table 5. Dose-response effect of epidermal growth factor on DNA synthetic activity in human gingival fibroblasts(HGF) and
human periodontal ligament celis(PDL) cultured for 72 hours in the presence of 1% fetal bovine serum. Each value
represents the mean and S. D. of five determinants

DNA synthetic activity(Absorbance Asesam/A490mm)

Conc.{ng/ml) HGF PDL

(mean+S.D.) (mean+SD.)

0 0.1621+0.042 0.154 10,005
1 0.181+0.031 0.1500.007**

10 0.155+0.082 024840024 **

50 0.1981+0.100 0.213+0.011
100 0.174+0.119 0.281 10,025

200 0.266+0.123 0.277+£0033

*significantly different from HGF(P{0.05)
**sgnificantly different from HGF(P{0.01)

1.0
| —o— HaF
—e— PDL
0.8 —
E 06
55
g<
z 3
wmn
g
<
0 50 100 150 200 | 250
ng/ml

Fig 5. Dose-response effect of epidermal growth factor on DNA synthetic activity in human periodontal ligament cells and
human gingival fibroblasts cultured for 72 hours in the presence of 1% fetal bovine serum. Each value represents the
mean and S. D. of five determinants.

*significantly different from HGF (P<0.05), *significantly different from HGF (P<0.01)
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-Abstract-

The Effect of EGF on Proliferation Rate of the Human
Periodontal Ligament Cells and Human Gingival Fibroblasts

Seon-Woo Kim, Jae-mok Lee, Jo-Young Suh
Department of Priodontology, College of Dentistry, Kyungpook National University

Epidermal growth factor(EGF) is one of polypeptide growth factors. EGF has been reported as
a biological mediator which regulates activities of wound healing process including the cell
proliferation, migration and metabolism.

The purposes of this study is to evaluate the effects of EGF on the human periodontal
ligament cells and human gingival fibroblast cells that promote regeneration of periodntal tissue.
The mitogenic effects of epidermal growth factor on human periodontal ligament cells and human
gingival fibroblasts were evaluated by determining the incorporation of 5-Bromo-2'-deoxy-uridine
into DNA of the cells in a dose dependent manner.

The prepared cells were the primary cultured gingival fibroblast and periodontal lLigament cells
from humans, the fourth or sixth subpassages were used in the experniments,

Cells were seeded in DMEM ocontaining 10% FBS. 1, 10, 50, 100, 2007g/ml and epidermal
growth factor were added to the quiescent cells for 24 hours, 48 hours and 72 hours.

They were labeled with 104/200d 5-Bromo-2'-deoxy-uridine for the last 6 hours of each
culture. The results of the five determinants were presented as mean and S.D..

The results were as follows !

The DNA synthetic activity of human gingival fibroblasts were increased dose dependently by
epidermal growth factor at 24 hours, 48 hours and 72 hours. The mitogenic effects were similar
at the 24 and 48 hours of epidermal growth factor, but the DNA synthetic activity of human
gingival fibroblasts generally decreased at 72 hours.

The DNA synthetic activity of human periodontal ligament cells were increased dose
dependently by epidermal growth factor at 24 hours but the DNA synthetic activity decreased at
200mg/ml of each hour. Generally the maximum mitogenic effects were observed at the 48 hours
application of epidermal growth factor. The DNA synthetic activity of human periodontal
ligament cells generally decreased lower at 24, 72 hours than at 48 hours the application of
epidermal growth factor.
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In the companson of DNA synthetic activity between human gingival fibroblasts and human
periodontal ligament cells, human periodontal ligament cells had slightly higher proliferation
activity than human gingival fibroblasts for a longer time at the high dosage of the epidermal
growth factor.

In conclusion, epidermal growth factor have important roles in the stimulation of DNA synthesis
in human periodontal ligament cells and human gingival fibroblasts, and thus may be useful for
clinical applications In periodontal regenerative procedures,
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