CHEIR|F=018LS|X| : Vol. 24, No. 2, 1994
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Ao olF 2Ho2 R {E HEES]
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F de AFAEIT vk F33F 2™, Ro-
bert$®} Chase® < LAXEA] XFAhuie] &
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PGFZF /Ao #dds 43ARZA 8
28 dZAe 2 (Platelet-Derived  Growth
Factor, ©I3} PDGFE #7]), AfotdzA4%
21 2H(Fibroblast Growth Factor, ¢]3} FGF&
E7]D), W3AAUATransforming Growth
Factor, ©]8} TGFZ 7)), J&d FAMA%
212 (Insulin-like Growth Factor, ©]3} IGF=
7)), 41/3%8J 2 (Epidermal Growth Fac-
tor, ©]3} EGFZ &71), Aq&FZ— 1(Interleu-
kin-1, ©[3} IL—102 F7))%o] on®,
o]ZF PDGF= Hige AXE F dfolAxE,
AZRAE, FEEAE, FAEE Zdss)
Fasitn gz e,

PDGF= 9.89] isoelectric point®} 30kDa2]
EAEE 7HAAL e 2FY df Az A
GZo] A (PDGF-AA, BB)&  o]Fo)Zk|
(PDGF-AB)& &A|3to] HASAR* Fg
He 298 8499 ggranuleE 48 A g}
O, HAg oo AT L A A ED,
AFotAE?, WA, F7AY Fogn
B Ea€cin wsAc.
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Z33% Wiz FA} 37tEe BwIY 4
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AR ol AFAo|ATtal B st

old AT ES v O Z Lynch5®¥ e 58
Aol AAH o2 A7 AFH 2 FH ] <]
g @i o 2 PDGF} IGF-1& &3t x5
Fe T HAEY JEAIA B 2 2T
Ha) dxg AdweAdn Xzgo FHE
TR £ AL B o dolo] Al
g E7HEA A7 A PDGFSt IGF-19
E3ALEC] implantFH Y] A= &3t
itk B udkch, =3 Rutherford5™V &
FololA A¥EHoR of7|d XNFHY A8}
o2 PDGFe} IGF-1 EFAMEAl wehd,
AFJA T A AR Fo] Jojd-g BT
F ANSE Ry,



FHde A7 o]P7F FEAYINA PDGF
GEAREA] Z E5lE wjololM X o3 ¥
e A Aol o2 wg
HASE EAFHL, 2FTVL Mo HEH
o2 op7lg AZoR ¥ PDGF @52
LA AAAoZ ZANYY &%t w1
AfPYE AF2Y 14882 AIRHo]
HEHAJGE Bk

AlE#H AYolA e Canalis™ol 231 uj
4€ Feo F/F: MEo PDGF 244 DNA
H$4E SV @i F4ee v
2= &30} Qloka 231319 25 Rutherford %
Pe g, AL W AFANERE FHd A
FolHEE o2 PDGFY 588 wH%
AGAA & MxEe] F4d FAITT Bn
392, Matsudas™®-& Wi¥dE F9 XF<U
th A X PDGFA &2 Al X9 54, 354,
RPARAEE F7PING BAEAIL Oates
F7E AgY AFAd) MEd] PDGFFUA
PDGF9] 3 isoform 25 X|FAh A 9] 54&
zd3ed F8 98-S dva FA3AT.
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1. ME(AD

Hj 92 Dulbecco’s modified Eagle me-
dium(Gibcort, ®l=, ©]3t DMEMZ #7D)&
AHE-8t9aL, fetal bovine serum(GibcoAt, W
=, o] FBSE ®/)E A% XM= F7t
st.ew, 19 trypsin, bovine serum albumin
(o]3 BSAZ ®7]), asscorbic acid, dimethyl
sulfoxide, highly purified bacterial collagenase
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type VII, sodium paranitrophenyl-2-phosphate,
paranitrophenol, nonident F-40 (¢} Sigma
AL, WF)5E ARRERTE 18] [methyl?
H] thymidine(6.7 Ci/mmole)(New England
NuclearA}, ©l=), L-[5°H] proline (124
Ci/mmol) (New England Nuclearr}, @),
22 Az PDGF-AA, BB(GenzymeAl,
H3)E AH-3ATh

2, X|FEQIcHM|Z£e| M|EHHRF

AFXNBE BHoz ZABUSHEY W
A3 gxle] TAE ALLTAE ATHIA=
3l 271 FTHA A A okr1ES e AT
dg dstazt 549 wigde EFEH<=
FAA §79) 28)¢] 200U/ml penicillin(Z3}
AjoF, )3} 200u/ml streptomycin(Fo}Al
ok, 3=)o] 7Y DMEMS AHeix=z &
vtk ZAAXNAHJAANN L2 AYS
vl A BFAL x]SRl 22w A FHE7] st Al
P2TFARLd WA HFNE 7Pt X3
/3598 498 F AYATAE LA
AR A AEAF T EAZ X0l g A
iR 2 33 AHE & X2FT 1/35-99 A
FANE Aoz AHstd AEF I 35
mm HFPA T2A BEADN F 10%
FBS$} 100U/ml penicillin, 100pg/ml strepto-
mycin®] £3¥ DMEM$E& %1 37C, 100%
%, 5% CO, &71&%u¥7](Sanyort, ¥
ol vioFatdeh. XFAd AE7F ZAAMH
22 B FYFo] dFIAel FAEE F0.05
% trypsin/0.02% EDTAE o]&3le AELE
A2 F 100mm M EEFHAE o] &3t
A st o] AgelA BE Al
4A el A 7H] Alole] MEE AME-EFH .

=i

3. X|FQtiM=E B4 3 DNASHY &£F

PDGF-AA, BB7t XFAUAHE F2%50l v
A 98-S [Hlthymidinec] DNAWE HA)

v SEE2A #Fsiag. AFARAEE 1
X 10° cells/ml®] E1A 24 well culture plates©l]
¥ 3YZE v dste S<tA] TAE L H
Atk 1 F A EujFAE AAG AESE



phosphate buffered saline(°]3} PBSE 7))
o2 289 A& ¥ 1% BSA°] € DMEMe &
wH st o]EL AEFTIE FAAN F o
Zlell 0.1, 1, 10, 100ng/m! F%.2] PDGF-AA,
BB} 1pg/ml [*HJthymidines 713 &
A¥o 2 3131 PDGF-AA, BBE #7}slx| &&
T-% WERTLE dto] 24 752t vl k3t T

A Er) ool g A A ST A E2 S PBSE A&
% 5% trichloro-acetic acid(°]d} TCA)E ¥
718 1mlI¥ 3 4ToA 2083 ¥, 1%
5% TCAZ 23] A|33}1 3t ethanol ImlE ¥ 1
AL Ao AdxAZch, DNAUE HYs A
%& WAFs-E Mo Wi, FHE AEF) 500
ulg] 2% N32CP37}’ < 0.IN NaQHE 1:6101 A
¥ E 243] %2 % 5ml scintillation cocktail&}
41} DNAZ #H" #HALEE B-counterz 3
Ay, 4 €E 2 CPM(counter per mi-
nute) &8 F 7189}

4, STHEAT PRAEEHMEe £

AFANAEZE 2+2t 24 well culture plates
(CorningAh, w5l 3 welld 1X10°HEE
%% ¥ 10% FBS7t #-f2 1ml DMEMIA
YAGE) 7 o712 393 vl 3§ wj gy S
Hel 1 PBSZ Al o 50ug/ml ascorbic
acid®} 1% BSA¢] #7l€d DMEM2 2 nl§s}
3 2uCi [*H]-proline® 0.1, 1, 10 28] 3 100
ng/ml PDGF-AA, BBE 4% & 4872
2 3}3 PDGF-AA, BBE F{3tA| &2 &
HE2T o shod wFalitt. 244 2te] B
T ANE & auAs 19 % Peterkof-
sky9} Diegelmann™ *Hol oz} oh23 o]
Z3 skt

Z} wellol] 5X collagenase buffer(0.25M Tris,
0.025M CaClL.9} 0.0125M N-ethylmaleimide
5, pH7.4)E 250u1E 78t 24 well cul-
ture plates FSHo ¥ 0= 2%
Y712 Axeg gHAzl ¥ 1mlY o

microfuge tubeo] ¥l 50% trichloroacetic
acid (©]3} TCAZ ¥71)/5mM proline 300ul&
NG F F EF3IY 0ColA 58T HA§
F 1000g° 5¥3t dHE FF AL ¥
5% TCA/1mM proline2 2 33 A A3 ¥ 3
FE& 02N NaOHol| &31A1Z1 ¥ 1M HEPES
buffer(pH7.2) & #7138t F34A121 F 5X col-
lagenase buffer 100ulS H7}slgich.

microfuge tubeo] Z+ & Wro 2 o]
1S T aYd FHdE A7 9F micro-
fuge tubedll 15U collagenase”} &% collage-
nase buffer& 15ul FY3} F S¥A A
< 243171 913 microfuge tubedll= 15U
collagenase”} =X ¥+ collagenase buf-
ferg 15p FI8te] 37ColA 907 wiFF
2 collgenase@ & AAA717] 918 oCE
WZEA1 7|2 2} tubeoll 50% TCA/2.5% tannic
acidE FH7hste] 4TColA 3083t WA

A FAFES SH37) AA= collage-
nase’} &Y€ microfuge tubeE 1000X gol| Al
523 93 ¥ 4347 5% TCA/ImM pro-
line2 2 AlA 3 A& A counting vialol] o}
10m] scintillation cocktail S ¥ ] liquid scintil-
lation counter(PackardAl, ®S)Z 587+ %
Al & SAdAH.

ZF dUALGS SH}Y] YalM= collage-
nase’t ¥ A % microfuge tubeS 1000
XgollA 583 93 F FFHE vEsl 5%
TCA/ImM proline®. 2 A¥ & AHEL 02N
NaOH&H oz &3 A]A counting vialol] Ho}
3719 Yo g AL E FA s duE
ol uiet ZFEFAE FdF vEe o
£9] T2 Azt AR,

¥ mgA del ke F guld Foly o
AALFE TAFEEN AFEEAT.

5. UrIRGNEL BME B
X FANHEE 22 24 well culture plates

dpm in collagen <100

percent of collagen=

(dpm in noncollagenous protein) X5.4+dpm in collagen

% dpm : disintegration per minute
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(CorningAl, #lEH)el & welld 1X10°H 2 E
H%% ¥ 10% FBS7} /€ 1ml DMEMeA
7, 1497 viFstch. 24z wigy A 3
dxo wiFd-g wEln PBSE AT o=
1% BSA°c] #7l€¥ DMEMo=Z Z#&sty 10,
100ng/m! PDGF-AA, BBE FU#T& 413
© 2 33 PDGF-AA, BBE #9437 &2
zToz dto] wjdstct.

M EZo ¢7tAQALE AT T = Bessays
® 9 Brunch$®} Levovitz®’ 2] WS o]-8-3tH
o5 2ol AT 2UE F 24 well
culture plates®] vjF)-& A A3} 3 PBSE

3 HeF 2FYY 71X —70CAA Bis}
Ak, d2991AM 7)H(PNPP : sodium so-
dium parantitophenyl-2-phosphate) & F¥]3}
I HEZ lysisHEH(0.02% Nonident F-
40)€ 1ml 9] 3027 2 &1 vhAV 2 vk &
th 300uE #3t YA ES SRS
ZA3t3 200018 FH3Y Lowrys?e] o
2 gl g AT FEiYdeEe
paranitrophenol® 30nmol7}A] H T &3t 4

3 37Co A 3087 wkg-A1715 1 N NaOH 250
plE ol W& FTAAY. °lAE 410nm
o| A spectrophotometer2 FH¥ =& &3,
g7t E A T4 EE nM/30min/mg pro-
teing 9 2 JehAA.

T
o
=

m, A

=
1. DNA EAs0ll 0jX[= PDGF-AA, BB2|
a2

AFAUAES] DNA FA S0l Ulil
PDGF-AA, BB9] &%= PDGF-AAE %
TAAE 0.1ng/mlE A|skilE DNA ‘E}/‘é S
o] Z7lshe ALE BYL, dxTd v 1,
100ng/ml FolFA FAFLZ {93 Aol
(P<0.0DE YR A (Fig. 17x).

PDGF-BBE F3% oA 10ng/mi7hA
¥27F 27134 ugk DNA #4d%el F718t
Aoy 100ng/mlE 16.6+ 1.0 CPM X 10°/Well
g2 tiZ2F9 17.7+ 1.0 CPM X 10°/Welloll 1] &}
o wlefshtul gAde AEE JERAIL,

Ir ol
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[3H]-THYMIDINE INCORPORATION

7ol ¥]3l 10ng/ml FFd A FAZHOE
FeJ g 2Ho](P<0.001) & R A K Fig. 23
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Fig 1. Dose-dependent effect of platelet-deri-
ved growth factor-AA on DNA synthe-
sis by periodontal ligament cells in the
presence of 1% bovine serum albumin.
24 well culture plates were seeded
with 1X10° cells per well in Dulbecco’s
modified Eagle medium containing 10
% fetal bovine serum. After incubation
for 3 days, the medium replaced with
Dulbecco’s modified Eagle medium su-
pplement with 1% bovine serum albu-
min as described in materials and me-
thods. Platelet-derived growth factor-
AA were added to the quiescent cells
were labeled with 1uCi[*H] thymidine
for the last 24h of culture. The values
are expressed as mean and S.D. of
four determinations.

* [ Significantly different from control
value(P<0.001)
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Fig 2. Dose-dependent effect of platelet-deri-

ved growth factor-BB on DNA synthe-
sis by periodontal ligament cells in the
presence of 1% bovine serum albumin.
24 well culture plates were seeded
with 1X 10° cells per well in Dulbecco’s
modified Eagle medium containing 10
% fetal bovine serum. After incubation
for 3 days, the medium replaced with
Dulbecco’s modified Eagle medium su-
pplement with 1% bovine serum albu-
min as described in materials and me-
thods. Platelet-derived growth factor-
BB were added to the quiescent cells
were labeled with 1uCi[*H] thymidine
for the last 24h of culture. The values
are expressed as mean and S.D. of
four determinations.

* . Significantly different from control
value(P<{0.001)

Tt Skl wel FawE gl
&S 2QH(Table 1, 2).

P YA (collagenase digestible
protein : CDP)3 vl A <A (noncolla-
genous protein : NCP) 2 ¥53td Hlwslad
<] PDGF-AA, BBRoT 33 =7 57
stol wel BlmgA ved gAY ndZ
gt oko] Zrlete AFE RAoH(Fig 3, 4
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FZ), FT T3] HZF ¥l8 10, 100ng/ml
Fo oA FAHLE 2% 2] (P<0.001)
E Yt

Fow A izt e FdFH bEe
F T3] F=It Mg g dasle 7
&2 YERN oK Fig. 3, 43%). PDGF-BBE
FEdg FoA thEFo H&) 10, 100ng/ml
FAFoA BAR LR 28 21](P<0.001)
E Yy, 2822 PDGF-AA, BBE
LA BolstA §3E SIS Ede
+& eI

3. YFIRIoIMSAEM T DIXl= PDGF-
AA, BB2| &1}

AFRANAES] LIRS G 1]
2= PDGF-AA, BBS &3+ BE FoA] 7
AE} 14GRAA L AN ELEA
S & e oy R Fe A B]3] PDGF-AA,
BB ¥4 25 ¥ Ao]& Holx] kI (Fig.
5 Zx). 21322 PDGF-AA, BBE 3¢
A X o] AN EAGF ¥ FES XX
g Aoz vehgt),

' &l

a

Nister5* 3 Kazlauskus5* ¢ PDGF-BB,
ABt 5% EAEE JHAZ glon Algte]
Afold Eol A DNA A4S A8t 5YT
Z=E 7t o PDGF-AAE M ERA}
o tid ST dE F 719 isoform¥
v A] F8HA Vebd T B 138+ c). Rama-
krishnan®} Cho® & #9 X|FAd M £ Tt
PDGF9] #8718 S33d AdAM A A
FAA Xl & HMxe] sletsgda 4o F
ag 9&$ sk gREE 2 PDGF #8717 &
A BIEAFL, Oates5™ AFEY X3
oIt A 3E o] PDGF-AA, BBE FsiA A X9
2.8 Lol 4d¥oA PDGF-AA, BB =%
DNA A4S Z7IAZE Holmz i Alge
AFARHEANE as}t B FE77T EAT A
olZal AlALEIR T 1B Z o] AT ES
2AH=Z 3sled PDGF-AA, BBE ¥ d39 €7



Table 1. Dose-response effect of platelet-derived growht factor-AA on total
protein synthesis by human periodontal ligament cells in the presence
of 1% bovine serum albumin.

Total Protein

Conc.(ng/ml) (dpmX 10*/well)
0 329+ 44
0.0 33.0+ 34
1 36.1+ 3.3
10 54.7+ 1.3*
100 59.2+ 2.1*

Cells were seeded at 1X10°cells/ml in Dulbecco’s modified Eagle medium
containing 10% fetal bovine serum. After 3 days, Dulbecco’s modified Eagle
medium containing 1% bovine serum albumin, 50ug/ml ascorbic acid and 2uCil®
H] proline and the indicated amounts of platelet-derived growth factor-AA
were added. Total protein synthesis were measured as materials and methods.
Each value represents the mean and S.D. of four determinations.

* . Significantly different from control value(P<0.001)

Table 2. Dose-response effect of platelet-derived growht factor-BB on total
protein synthesis by human periodontdl ligament cells in the presence
of 1% bovine serum albumin.

Total Protein

Conc.(ng/ml) (dpm X 10°/well)
n 31.6+ 39
0.1 30.7+£ 15
1 356+ 3.3
10 69.5+ 4.6*
100 91.1+ 5.9*

Cells were seeded at 1X10°cells/m] in Dulbecco’s modified Eagle medium
containing 10% fetal bovine serum. After 3 days, Dulbecco’s modified Eagle
medium containing 1% bovine serum albumin, 50pg/ml ascorbic acid and 2uCi[®
HJ proline and the indicated amounts of platelet-derived growth factor-BB
were added. Total protein synthesis were measured as materials and methods.
Each value represents the mean and S.D. of four determinations.

* ! Significantly different from control value(P<{0.001)
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Fig 3. Dose-response of platelet-derived growth factor-AA on collagenous and non-collage-
nous protein synthesis by periodontal ligament cells. Confluent cultures containing
2uCi/ml of [*H] proline and 50pg/ml of ascorbic acid in the medium were unstimula-
ted or treated with 0, 0.1, 1, 10, 100ng/ml of platelet-derived growth factor-AA for
24h, % of collagen is the percentage of newly synthesized collagen relative to total
protein. The values are expressed as mean and S.D. of four determinations.

* : Significantly different from control value(P<{0.001)
NCP : Noncollagenous protein
CDP : Collagenase digestible protein
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Fig 4. Dose-response of platelet-derived growth factor-BB on collagenous and non-collage-
nous protein synthesis by periodontal ligament cells. Confluent cultures containing
2uCi/m] of [*H] proline and 50pg/ml of ascorbic acid in the medium were unstimula-
ted or treated with 0, 0.1, 1, 10, 100ng/ml of platelet-derived growth factor-AA for
24h, % of collagen is the percentage of newly synthesized collagen relative to total
protein. The values are expressed as mean and S.D. of four determinations.

* : Significantly different from control value(P<0.001)

NCP : Noncollagenous protein
CDP : Collagenase digestible protein
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Fig 5. The effect of platelet-derived growth

factor-AA, BB on alkaline phosphatase
activity by human periodontal ligament
cells in the presence of 1% bovine se-
rum albumin. Alkaline phosphatase ac-
tivity was measured as materials &
methods. Result expressed in terms
of nM/min/mg protein, mean of three
determinations.

Ae 2 AHestgd.

PDGF9] A¥F4d] B3 Aol tis) 4
B Canalis”= 9 SFAHBRZu Y] 0.2,
0.6, 2, 6, 20, 60, 200ng/m1¢] PDGFE& %<5t
DNA®EE &3 ¥ 23 0.6~200ng/mle)
FEoA tiZTo] HlE) DNA $Alol Z7hs)h
Fon 60ng/ml HT} 200ng/mi FoJoll A
ok7t ZHA e AYS By B sl Ca-
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shutat ZaskeE A%S JERIIE, 10ng/ml
Eo3 oA tERFd vl BARHOE
frolg 2ol el ol PDGFe &
=7t 74l wel DNA 45 $718t s
B3¢ Canalis™, Canalis$*, Matsuda%$™,
OatesT™9] 723 {FARIATH iy
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AFzHY ZAAZFL: Add, vugy
oA glycosaminoglycans®t 2%9] elastin
22 FAFo] Ytk I FolM ugFo] F
AEE o]F0 XA YA AA =3E&
T3 S oF 60% & AA|EFSL Stk
AN FzAo 25 ngFe Hele X2
A& type I3 type 11171 99% & 7733} 2L type
V7t 1% oldt2 S8, FAdidAr=



type [ 94 %, type IlI== 16—18%, type V&
1% & vehx, Wt e type 19 95%,
type II€ 5% o]8lo] 1L, AZE A= type I
vehdo®, oog ANz 4 AE
E3] wdde FA4L2 AF ojfE 99
433 @ Fqo P29 75E FAse
AoiM Fasicl. ¥H nYAE prolinet
hydroxyproline 2 amino acid”} &2 3k=H]
o EL TERHOoZE MY e BA4]
%)) B3] LYA (222% )4 FolstA g
B) &8 33§19 proline®™ & AP HFIE
2R sk AR

PDGFe] ngAFAd 5 &3 Aol sl
AHRH Canalis”7} # 570 B2 el
0.6, 6, 60, 600ng/m! PDGF %<4} 60ng/mi7}
A YA vndyd gide] Yo F
Ve AY%E BP0 200ng/ml FoTo A
v YA viady iRy FAHFel o
Z73 FA %S JeRitn Bt
o, Canalis®& 79 F/HA=AHuI 0, 1,
10, 100ng/ml1¢] PDGF-BBE ¥+ 4] wgd g
o gA @de] ksl AEE HYoH
Hmgy @A o] ndd FAHERG
A Jelgon Fouide] iy wgzAe
AA vge FxUl FAEFES PisE
7A3%-g JeERI] Y. Matsudas®& 9 AF
QM X0 PDGF-AB F49A] tlx=T7he] v
2A] F RS HIrt gilev w9
g4 F F/HEAT T Bkt

o] A3olA PDGF-AA, BB7F ¢4, 1
93, vZYg @49 Fds nAe 3
B gol HAge] A= PDGF-AA BB ¥
g F3] =7t Sl wel FauE,
Hngd o, udAe] 3ol Frtehe
A%S Bgen gzl H§ 10, 100ng/ml
FAFNA BATHCRE FIAHE UERAR
ot =3 47 BF v ugsd 9 E ol
294 FAAFR G 24 verston] oo
gk 2fZe] Aoy vEe vt FUHE
FE Zhdhe B JEBEEN ol Ca-
naliss* 9] J@ZAI9} Aol A3tAT. v
LA S A o] wdAS ARG =4
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yElgtew Fodde dig wgdAe] oy
H|&o] ¥x7t FUMEFE AT TS
Yep 224 PDGFe AFUHA e w3
A5 E SolstAl F7HA71AE &era A
g9

AN EAE DEF < gAA B
e E42A FAER Jee dEAUA &
A%k Robinson™ & §71204 71 & A F7)Q
AHg B da Qe a4 Rudlgon,
Siffert™”= 234 o) MEALY LE3
¢l o]&o] ZAHY] o] F7A A
FE BARTT BAIYIAL, SteinFe F
AEQ FAJAZA GFldQaL~B8AEE
Z738) Roltop &0 L AIIUAQATAEA
EE FAX 2319 84940 Bt

o] Aol XE AL AFANNEE vl F3t]
GIAJANEAEHNEE olry] &ty 5,
1497 228183 48 3 2 23 5UA=
ekt FAEE YeEhidovt 4Id" A3
AN E A BN EE JER) U= Nojima
T AlZbe]l HAFe| wel AFAh M EY
dZANNE LB T} A B F7HsE A
Y ATE AR 3o NFAWHAEE 7,
149 B Wit SZAJDIELAGYEE
ZA39th. PDGF-AA, BB7F &71€¢l4 &
28AEY vXE IS Yo} B 4y &
IE BE T 7R B} 4LA A 2
UMM ELBHEE YR Y 2T
of H|3] PDGF-AA, BB 9T 25 ¥ &
Aol & Holx] okt ol AFAYMEY
LZUJNMELTHTE A|Zto] Aol what
F7HY< Nojimas® 3 5% A9 ¢
%8} PDGF-AA, BB &y QAtasgA
Toe ¥ F%E YA g' ez y7
L=

olde] A#E wjFo] B PDGF-AA, BB
2R ¥%7t 3718 gl AF QAdHEe
4, T 99, ndd L gy oudy
FEE T/ F Gl o] digk mdd
A4 A g FAATEEN TdF
AT FolgiA & FVHIIAE & A
o2 AZEY Fgud, add, ¥ndy



B

S d L AxF Frtd 7IQdEo
Eg Aos ARG, EF o] AHoiA
FolA o Asto| M= PDGF7F X Fth A £ 9]
LAIMELBAEANE B UE 94FL 1)
AA gorgH FT MI3}AAe A BA
317 & Ao AZtg. 13 8g o] dFE
u]Fo] E9 PDGF7} AF23 A #¥ste
NHeBE NEFE SN 9% Aoz
AAA Y @A IGF-IZ Z2e & 43U
ote] 43 ago] g A7t o] Fo] o} &
Aoz AZAt. =3 AEetd= PDGFo
& 271 FF/-2 F&71(q, bIE) 7 Ao,
PDEGF-AAE o¥H 9l F&7]0% F33hd
PDGF-BBE q, B 7714 e #&7]d o
B3E 2N M X9 &4-& VeEPATI B g
William® 9] A7E ZAZ 8] £ o] A3
AR 2E AFARAENE o, pEEIS] F87]
7t EAE & vk AZbE T ol tisjAe
ojde] ATEA HHE uig o] o}F =
&e] diido] HuE He FAHYA A7t o
Folzeot & Aoz Az

=

ok
=1

V. =

AFzHe AL Y5t oFd ol
AAH gto} FHIoe AFUANAEE A
gaog Frsle FAAIE HHoR A4F
Aol Wik A7t AP Aok, FERFA

E z4dste AR F9 s AR
371 ZH(Platelet-Derived Growth Factor, ©]
3} PDGF-AA, BBE X7 & Zg¥eglo]=4
A7 A2 M ThFsk A XS thal] 54, o]F
2 7|2 FXEA7E Aok ZaE vt
=R

B AT uigE AFAqAEd AR
PAAAAE FEEE FUNA AEe F4
T, 99 g wgd ddes S} B,

FYYAE2e Bolo U BHAAZ I

AAMELGHES Bt ERA Hawh
AR AFAHA R vAE 9T T
Baaa} st

TAXNEE 8 HIT EAZ FE 4%
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AGATFAE A AFAPHAEE #,
vl ksl PDGF-AA, BBE FUA71A] &
& HETo g 331, PDGF-AA, BBE 44
0.1, 1, 10, 100ng/mlE FYAIZ) FL& AP L
o 23ld DNA $4%, Faudd wgd 3
A 9 GTBAJMVELEHEE 39 )
23 2o ARE Ay

DNA #4550 u]lxl+= PDGF-AA, BBe] &
e $T 33 FEIT S g FUlee
AEgE EH oy 100ng/mle PDGF-BBE %
Qg FIME WETH AR =S e
P Fel=

AFQgAEe] FEHE FAY vHE
PDGF-AA, BB2] 3+ PDGF-AA, BBREH9T
T3] FZ7t FUHel w2t Faud g gel
F7tshe A4S BYon, Fa9d A%
)3 PDGF-BB2] #3}7} PDGF-AART} 100
ng/ml FoFA A3 wA e

FoAW A wYA(collagenase digestible
protein : CDP)# v 94 <93 (noncolla-
genous protein : NCP) & ¥-#3la 8|3}l
€1 PDGF-AA, BB 4% 33| =71 $71
ol wel vmydy euwd g 29
A Folsrtete AEE BYen, ¥ &
FolA vingsd Sid g%l udd &
ARt g4 Jeist. FoWded oig o
fAe i v gL FF B3 w2 37t
ol ol Hade FIFE YehizeH
PDGF-AA, BBE m9Ad HoldA 4L
Z7HN e ¥ 1SS YeERiU.
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— Abstract—

THE STUDY ON EFFECTS OF THE PLATELET-DERIVED GROWTH
FACTOR—AA, BB ON THE CELLULAR ACTIVITY OF THE HUMAN
PERIODONTAL LIGAMENT CELLS

Sang-Deok Oh, Jae-Mok Lee, Jo-Young Suh
Department of Periodontology, College of Dentistry, Kyungpook National University

Current acceptable methods for promotin gperiodontal regeneration are base on removal
of diseased soft tissue, root treatment, guided tissue regeneration, inteoduction of new
graft materials and biological mediators.

Platelet-derived growth factor(PDGF) is one of polypeptide growth factor. PDGF has
been reported as a biclogical 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 PDGF-AA, BB on the periodontal
ligament cells to use as a regeneration promoting agent of periodontal tissue.

Human periodontal ligament cells were prepared from the first premolar tooth extracted
for the orthodontic treatment and were cultured in DMEM/10% FBS at the 37C, 5%
CO. incubator.

Author measured the DNA synthesis, total protein, collagen and noncollagenous protein
synthesis and alkaline phosphatase activity according to the concentration of PDGF-AA
and BB(0, 0.1, 1, 10, 100ng/ml).

The results were as follows :

The DNA synthetic activity was increased dose dependently by PDGF-AA and BB. The
maximum mitogenic effect was at the 100ng/ml of PDGF-AA and 10ng/ml of PDGF-BB.

The total protein, collagen and noncollagen systhesis was increased dose dependently
by PDGF-AA and BB. The % of collagen was slightly decresed according to the concentration
of PDGF-AA and BB. The effect of PDGF-AA and BB were not specific for collagen synthesis
since it also increased noncollagenous protein synthesis.

The effect of PDGF-AA and BB on alkaline phosphatase activity did not show any signifi-
cant, meanwhile the alkaline phosphatase activity of 14 days group showed significnat inc-
rease.

In conclusion, PDGF-AA and BB may have important roles in stimulation of DNA synthesis
in human periodontal ligament cells, which means an increase in collagen-synthesizing cells,
and may be useful for clinical application in periodontal regenerative procedures.
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