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FAE o) &3 ZAANAFES] NEE
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w3t A3 A AIAHEGF)E in vitrooll A 4
TAE WIHNE 9 Fugd 71 AEE Z
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Pentobarbital Sodium(Tokyo Chemical Industry
Co., Japan)2 A|F 30mg/kgl 2 AHA, HAA
o] FAlsted HAlwtHA|Z] ¥ Lidocaine
HCl (Kwang Myung Pharm. Ind. Co. LTD,
Korea) 2 3}otATx| 8] A2A e F4n}
AT Bqe) Feb wAY 27AFAA A
2,3 4 27AE HYeel $2Y A ez
229 A#E: 9 ATF /3] F-335 9=
A& AAT Tl HF3d 92322 HH
3te] A7 B5mme] wjFA Ao 2A FEA
71 ©}& 20% Fetal Bovine Serum(FBS, Gibco,
U.S.A.)3} 100unit/ml penicillin, 100¢g/ml
streptomycin, 0.5¢g/ml amphotericin-B(Gibco,
USA)7} 2%l Dulbecco’s Modified Eagle's
Medium(DMEM, Gibeo, US.A.)-& Z7]ull Y
o2 3o 37°C, 10% %, 5% CO: 37|&
g Aefe] M FEufe}7] (Vision Scientific Co.,
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MFAAE A3 = FFe] PYAHT
005% Trypsin/0.02% EDTAZ ze]sled wjok
AAZHE AZE s 27]u ool 4
FBSE 10%= ZA2¥FA7]2 50ug/ml
ascorbic acid, 10mM/ml B-glycerophosphate=
Wkl o3 EEuAoR HReH 13
22 R Adui¥ 3t Beagle Dog
Periodontal Ligament Cell (BPD) o]z} w43}
7 2 AR Aeagst

@ EFMES uft

H 27 A X FANAZE] wikS A3
A2 WA A2A 2T HFAGS
AA}&}3l bone trephine .2 & Ao A FH
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et

AE7E DA =Fshd 1:322 A
wjeFsta ¥ 5% DMSO7} &% wjek
Ao FAsle] YFF AAAL HIel B
Hatglom, old wickd M EE Beagle Dog
Bone Marrow Cell (BBM)Z wdslaich Al
ol ALE" TE wickdel= 10% FBS, 50¢
g/ml 10mM/ml 8 -
glycerophosphate & % 3} o

ascorbic acid,

@ =73 JdEHTe d4

NPAE HRAAE B8 FoAsh] g

+& dzeez 3 AR AA
(PDGF-BB, Sigma Chemical Co., US.A)Z
10ng/ml®] FE2 Foi3 PDGFFIF3} A
9} A A} ¢l AHEGF, Sigma Chemical Co., U.S.A.)
£ 10ng/ml §oi3 EGFFH TS ATz
gt 2 APE A
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Assay kitE AHE3te A3 AE F4
£ ZAoA e FY3 whi o2 BPDs} BBM
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5. Alkaline phosphatase #ME &3

NE ZAE FHMY T ez
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A FQ A e} FHM Eel| ARAAE
A ¢4& Y=F, PDGF 10ng/ml, EGF
10ng/mlE AH7}8 APEE ¥ L 5 9, 13
17 HZFE ZH3] AEFAES ¥R
ek AFARAEAN 27 HF HEF
= 15X10° cells/ml 2} 279 A% 1Y
3 1390 "e] 7zt 17x10°, 68%10° cells/ml,
PDGF5o 79 7% 7z 20x10°, 122X10°
cells/ml, EGF5od29] 7% 77 1.8X10°, 9.2
X 10 cells/ml2A 174 74A] L 2}o)7} HAH 5
HE e FAAS Boon HFdEs HELS
¢k 514, PDGFFo] 22 < 83ull, EGFFo+
& o 65 Hxo F71E deEdlo HEF
o wlslel A A7+ T3 PDGFFH
FolA FA & ¥A3 Frlstele, EGF
o] Fe M oA w2 A E7F FAEAS
(2 1, 38 1. FIFATAME 7R R
27] AE AESE 15X10  cells/mig 2}
W27 ZA$ 193 13YA 72 21x10,
74%10° cells/ml, PDGFS 79 A4 77 22
X10%, 128X 10° cells/ml, EGF§-o]79] 3% 7
Z+ 2.1 %105, 98%105 cells/mlZA 174742 1
ato)7t A FoiEE S HooH HF
o= F7& ¢ 59v), PDGFFoFL ¢
881, EGFEo3Z2 oF 70v) AEY ZF7}E
vehlle] T EellM e} FU FAE
B 2, 2% 2). FAE EFAAN 7
23] whokA|zke] Al we} HMESFLTL F
7}3o0] & Kol 3, wiok 5U7HA] M EFA o]

E 1. Effect of growth factors on the proliferation of beagle dog’s periodontal ligament cells

day\group control PDGF EGF
1 17.46 059 19.71+0.56 1825+0.45
47.38+0.25 86.63+1.44 65.33+1.63
¢ 58.75+2.06 10554 £2.95 74.2912.34
13 67.67 £2.15 121924061 92.21+1.13
17 7706177 12567+£1.09 97.96+1.66

Cell pumbers : (Mean value S.D.) X 10°
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% 1. Effect of growth factors on the prokferation of beagle dog’s periodontal ligament celts.
Cell numbers: (Mean value S.D) x10%s

B 2. Effect of growth factors on the proliferation of beagle dog’s bone marrow cells

day\group control PDGF EGF
1 20.59+0.31 22.04+0.26 21.38+0.25
5 54.71+2.08 97.1+142 ' 7384+1.63
9 65.59+1.78 11321£119 84.46+2.03
13 7425162 128.13£1.56 9821+232
17 8309+1.16 132.09+0.88 104.25+1.62

Cell numbers : (Mean value SD.) X 10
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18 2. Effect of growth factors on the proifferation of beagle dog’s bone mamow celis
Cell numbers : (Mean vae+S.D) X 10'
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AFAHAH EA A A FZ wieF 190
¢, PDGFFoE, EGFFoTo 77
02025, 02203, 02106mg/mlg2v} 17Y Aol =

06281, 0.7979, 0.6928mg/mlZ 2.5 A|7F 7o
ujgl Akl Frpgon, EFel s
PDGFF oAM= o @2 F715 Hold
(Table 3, Fig 3). SFTAEANME uiF 1Y
) Z2F, PDGFFoF, EGFFoFo| 7tz
02383, 0.2562, 0.2443mg/mlg 2} 17U Aol =
0.6808, 0.9294, 0.7320mg/mlZ A|7+ Az 9 A
Aol Abol| o g wh-g-o] A F-Qlef A Eo M}

E 3. Effect of growth factors on the protein production of beagle dog’s periodontal ligament cells

day\group control PDGF EGF
1 0.2025 0.2203 0.2106
04531 0.5856 04935

05121 0.6637 0.5483

13 0.6021 0.7752 0.6553

17 06281 0.7979 0.6928

Protein production units : (Mean) mg/ml

0.8
0.6
0.4

02 ¥

Total protein(mg/ml)

1 5 9

Day

13 17

——~—- Cont —e+— PDGF ---+--- EGF

T3 3. Effect of growth factors on the protein production of beagle dog’s periodontal igament cells

Protein production units: (Mean) mg/ml

H 4. Effect of growth factors on the protein production of beagle dog’s bone marrow cells

day\group control PDGF EGF
1 0.2383 0.2562 0.2443
0.5320 06549 0.5620

05734 0.7396 0,593

13 0.6677 0.9017 0.7073

17 0.6808 09294 0.7320

Protein production units : (Mean) mg/ml
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Total protein(mg/ml)

9

Day

13 17

3 4. Effect of growth factors on the protein production of beagle dog’s bone marow cells

Protein production units : (Mean) mg/mi

(£ 4, 219 4.

3. Akaline phosphatase RN E &3

A Fel | A Fol| A] Alkaline phosphatase 4]
X ujof 1Y) 4 Z2F, PDGFFAZ, EGF
B o] Zzt 01177, 01181, 01169901} 13
dAeli= 01363, 01645, 013492 25 W)}
Ztol 73t wet H2F AP 33 A
w2 Zrkstged, 993 BBYAC 2

B 5. Effect of growth factors on the alkaline phosphatase
activity of beagle dog’s periodontal igament celis

78S JEglYh. PDGFRo ZolAE o
Z3Fo vl o ¥ A EE B3 EGF
Fo L 2L FAEIEE S EANA
5 wjo¥ 1de] HZF PDGFFZ, EGFE
o Ze] 7Ztzt 01186, 0.1190, 0.118481.21} 139
Aol = 0.1558, 0.1832, 0132302 X|Fu)4| £
AN A} FALSHA W7 7t w2 wW3E
Pl %3, PDGFFoFolA 1344 Ad &
< $4& H3on, EGFRAZdA = ek
99 o] F Mutx oz wmlefdt HAAYE e
WelcHE 5, 6, 2% 5, 6).

B 6. Effect of growth factors on the alkaline phosphatase
activity of beagle dog’s bone marow cells

day\group  control PDGF EGF day\group control PDGF EGF
1 0.1177 0.1181 0.1169 1 0.1186 01190 0.1184
0.1197 0.1214 0.1187 0.1213 01249 0.1208
01271 0.1379 0.1216 9 0.1386 0.14% 0.1353
13 0.1363 0.1645 0.1349 13 0.1558 0.1832 01323
17 0.1354 0.1576 0.1310 17 0.1524 01623 0.1294

Units : Mean optical density at 5)0nm
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& 5. Effect of growth factors on the alkaline phosphatase activity of beagle dog’s periodontal ligament celis
Units : Mean optical density at 500nm
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% 6. Efiect of growth factors on the alkaline phosphatase activity of beagle dog’s bone marow cells
Units : Mean optical density at 500 nm
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498



5ol % daLe) YHo2 WME AF
A9 Aol Basel AFAYS F7lolAE
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4700 AggezH g Fo, A ¥
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autocrine® 8 2}8-3}= Aoz dex gich
Paracrine factor:= o™ M| ZojA A F o] o}
£ AEE 344719 autocrine factoryE %
AEANA A E] 2 4L A7),
Paracrine factor: ERAH X7} YA el w)
+ A HAEY Fald o3 FEAME
o] =%¢3}+ ¥hd endocrine factory: WY ¥
FAE Tl EFM I HAGHoE Hol
o2o. AR ol AAUAY] AR AHAM
X o] A translation,
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St @2 AN 2AYE Ao el
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transcription, 7]
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Mo IfFr87le] HEgEe internalization
224 a2 E}E veped 1 5 EGFs}
ol2] 472 Exel FdHo] g A
7t wol APHA e FANNME F9)9)
A EFFo wet g2A el Aoz B
15‘9\1;}4[%43)‘

£ dTolM e vEAY ATz} F
FHEE YA22 PDGFS EGF7} o] &9
ANEGA o wX e J3E dF3led AA=
AFAS AfAled ol &8 4 slerlsle 7t
Ao A8 Hrished 1 BAE Tk

PDGF9| T4 AdfroldZe dg A
dz}4 el mitogend L 3 AntoniadesS
(1982)"5} Algte] Ha oM o] E FAHE
Ross5(1974)*, Kohler$} Lipton(1974)®¢)] ¢]
d o] 2ol M. PDGF:= A g o
28000~35000Dac]™ ¥& <FH3E u= H
23 A gl A2 9 2 disulfide-
bonded polypeptide chain(A,B).2.2 A5 e]
AL 56%7F FAA |k Alzte] Ao
A A" PDGFE 2712 PDGF gene
product® homodimer(PDGF-AA, PDGF-BB)
%= heterodimer(PDGF-AB) & FA ¢ glo
™ heterodimer7} %W.2m* ® #Awe] alpha-
granule#]ol| = 3T, A M E, AfolHE,
WA Z f 37138 283 gk A E o
ZA | A Hujdci =i P,

PDGF: Aol E, AATAE, JBZ,
ZZAE Y AFANH 2} 22 AR AFE
A FAE YAs= TGV AEEY &
AE ERAANIE Aoz BRuggg™?”
PDGF-AB¢} PDGF-BB: H]5:38F ZAl&x)
243 FE2E Zted whsl, PDGF-AA: X
o} ooksl o E 84 WFEE Zed o:
M Zo| wel £a)3l: PDGF 4719 $F/
o} £29 zo|wjFo g Holgh M AYPAlx
A7 N PDGFE 73 MEFA 283
AU AgzAM X o] H3FAEA
2 Agsin 294 4L FAATZ A
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Yol Me wdd 4L
o] F718 FotxA YA
az% 9\1‘;}18“21)'

Cohen(1962)"0] & #4733 EGFE 537}
9] ojuxAtez FAH 3 do AT
single-chain protein®] &}, mouse-derived EGF
+ 6045Da, human-derived EGF+ 2} 5400Da
o) Eag A, 3749 ofulxAl A
(10%)7F 543 552 AEHH 753
Bolg o] ns} el FZ gon
Brunner’s gland, W48, Y3593} pago
NE EAG.

=3} in vitroo] A} EGFE A M E, 34|
T g Zuig V1Y AEE 23 st
N EZSo| sl DNAZAS M EIAAS &3
st Az T el z)e} A ZFFul ] of A
ZEFTE 2234, WA organ systemoll A
94 §A) 7} alkaline phosphatase activity &
Ao G Y.

AN BAAFo 3 EGF2] 3] 3
g o Fo| 4 Buckley5(1985)7 & &-ofx %0l
EGF7} AA 3] Bulsd Eot 5 &s] F-3 v
dg Ao YAHIT A HEHA| F
A=, NEAES] ZF7l, RNA, 2dd o
glycosaminoglycans¥/d o] F7H e A&
2 e} Implantel]l FU% EGF7} A4
Y94 YA 7t F7HA7I=d BlE, A

AE NS FANL LA AYAFE 3

FAA 7] AEAE
S
=2

e

AXN NS AP QAW A, B 5e)
P A% 2P S w A
ooys® & precocious eyelid opening®} A |
B, AHA, HAsH ZE AR E £
AT JARAS A A2 debdet
lli.aii«l).

PDGF:= 9£9] competence growth factor®
AHgahe ol GoRASl 47 AEE GIR
A2 cell cydeZ Sol7}A 3dt=dl #]3l, IGF
9} 7+ progression factors= Glol|A| S phase®.
A ES FAshed AZAM DNARA

Holx Aoz o
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dojurl sl E o ol Bas
PDGF$} IGF= ArEzM8-8 3l ez H
ole}. =3} PDGFE Aot 29} HEIHE
So) IGF1E AAHER FET 5 920
o] M ETE2L2 PDGFe A3" F zH9
progression factorE A F¥ 4 AUves X}
A" ¥ EGF= ¥ § 2% DNAE 43}
) RAME ASHOZ W) AT ojo}
3l=d| IGF-Is} %Ze] progression factor2 2%
S 7 .

B dFoA A48 PDGF8} EGFe] 5=
__t_ lOl'lg/l’Illi }ﬂ_ﬁ_}_té:_g] E%.% ﬁ:?_ﬂ). 25 2% 3, 69~73)
oA olu] go] o] &AW FEZA DNAY
A N xZ2, ZE5T9 alkaline phosphatase
Szl e AEHA A 9L H
Jhsted Qold HAY WS Holt BE
2 wasel o $aach

Aol ate] NEFA FAEA| g A+
2 Matsuda$(1992)*"-& PDGF-BB7} WA %]
FQd) Afold EoF M Eol A3 FA)1EA
£32 BT ST AR AL Aol
AZe| 9% PDGFS 2433 Eabrh AA
W bradykininol] ¢]3] A% ch= McAllister -
(199%5)32} PDGF&} TGF-A7} 231t A| £.2}
Ao giopdzel AL FAYSHL @
Dennison5-(1994)™ = PDGF7} A FeljA £
o U8 FA3 Esb} ST B OatesE
(1993)P32 2 7 A A3 B} e

2 AT T PDGFFoiZ9 X FeldiA
TolA Bz vstel BHY 24 308
uges F4AZ 94 FAR 2L et
Wi o] Canalis(1981)™, Kumegawa$
(1983)"", Hauschka=(1986)*, Canalis%
(1939)”2} ®E319} 43k} & EGFe F
AZAA 2F okt ATEAE Sk
ol PDGFRE #AsA 4towl, BGF7}
njepat FAEA G35 Heloe AFgE9
-\11 20, 71, 74 77)&]_ 0‘47‘(]6—]_9‘:}\‘;}‘

v 2 FAEAF 7L AR Tl B
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e Aol 7l x| vt w4 o wlmg
Wizl 2] AL, alkaline phosphatase #43} 7+
Eolgt R3lgl 7|5k Fo| FQ3f B
ATl M PDGFFo 72 X Qe A Eol| A
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- Abstract -

Effects of platelet-derived growth factor and epidermal
growth factor on the characteristics of beagle dog’s
periodontal ligament and bone marrow cells

Byeong-Do Cho, Yeek Herr, Joon-Bong Park, Young-Hyuk Kwon, Man-Sup Lee
Department of Periodontology, College of Dentistry, Kyung-Hee University

This study was performed to evaluate the effects of platelet-derived growth factor (PDGF) and
epidermal growth factor (EGF) on the characteristics of beagle dog’s periodontal ligament (BPD)
cells and bone marrow (BBM) cells which have the important role on the early stage of periodontal
tissue regeneration in vitro. In control group, the cells (1.5X10° cells/ml) were cultured alone with
Dulbecco’s Modified Eagle’s Medium contained with 10% fetal bovine serum, 50#g/ml ascorbic acid,
and 10mM/ml B-glycerophosphate. In experimental groups, growth factors, PDGF or EGF
(10ng/ml), were added into the above culture condition. And then each group was characterized by
examining the cell proliferation rate, amount of total protein synthesis, alkaline phosphatase activity
at 1, 5, 9, 13, 17th day after seeding of cells into the culture wells.

The results were as follows:

1. Both BPD and BBM cells in PDGF-treated group proliferated more rapidly than non-treated
cells. This finding also was observed in EGF-treated group but it was not as prominent as that of
PDGF-treated group. The proliferation rates of both cells showed the time-dependent pattern during
experimental periods in all three groups.

2. Amount of total protein synthesis was more increased in PDGF-treated group than in control
group. But no significant difference between EGF-treated group and control group was observed
throughout experimental periods even though the tendency of amount of protein synthesis was time-
dependent pattern.

3. Alkaline phosphatase activity also more increased in PDGF-treated group than control group.
But slight decrease tendency was seen in both cells of EGF-treated group.

From the above results, PDGF appeared to enhance the proliferation and cellular activities
including amount of total protein synthesis and alkaline phosphatase activity of BPD and BBM cell,
but EGF did not show notable effects. The optimal application of these growth factors was thought

to be useful as the adjunctive means in periodontal regeneration procedures.
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