CHBtx| D8t &I X| : Vol. 23, No. 1, 1993

cytokine 24 £H0]

Nguea Anue AFHeLy
o eta ofsu) e

Fold - &43 - 3EY - vl

1.4 B

A4 AgEAe e e g AFY
del AgobAEY, ALAHAE, WA
%, AAAZES), AZF 9 A48 Ax97]A
o 2gpAlelw, ZAAM] Be AFAA
FRole AREP2 ALY oF, £ 3
A 9 4AE Fze) 432 98 weg A
o g4l adc A4FPL 2 ALE
AFaed W4del galol el 243
HaA gdAE ot Faold faAd v

2 FAH,
AR, FAAR, FFHAH FH AT Yo
A2 AEdH  ubgRASIA=  polypeptide

growth factor(PGF)& 28} 7|5l lelA
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PGF=. platelet derived growth factor
DGF) ¢} insulin-like growth factor IGF)
F 4 deeem,

Pluronic polyols(Pluronic F-68) & Ax&
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a-Minimum essential medium® fetal
bovine serum- GibcoAl(u|= ot o-MEM
3} FBS®Z #F7)) A& ARkl
Lol 2 283 Ginseng protein, Pluronic
-68, PDGF, % IGF(GenzymeA}, U.S.A.
dimethyl sulfoxide(°]3 DMSOZ %71 %
o] 2 A}8-38 Scutellarie Radix, ethanol$
o2 A3} centella asiatica(Sigmasl, U

S.A.) 5% AHEskalrh
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Az etdet. A5l
N z22S A F 7] fleted A A AFE 1/
38 Foleg AezA AALF AAG F AL
£ 3% w78k} 100U/ml penicillin® 1004
g/ml streptomycine] #7}¥ a-MEM 47 uH
Aol WA ATk Adel 2 58] AA £ A
= F7F 1/3%-919 A dules A
gled A A8 obS 35mm A EufeF AHAlel
24 A4 7 100U/ml penicillin, 1004g/ml
streptomycin 10% FBS7} #718l «
-MEM o] &-3to] A Zwheks Alstalon,
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Al Aol o] wlokE A A HJL22]g
U Afoll 41 s #35ked  penicillini*  streptomycin
of ghirxfe] gle] Zgab vl o] 2ol
F3gkxlol 2lA] 952 Hank’s balanced salt

solution(Gibco, Grand Island, NY, o|3}
CMF-HBSSZ ¥ 7))o 435 nf2afo] 43
g & b A EAESE AAY. 2 &
z]-& 22l ol collagenase(grade II, 150 units/
ml) ¢} dispase(2.4mg/ml) 7} %= CMF
-HBSSx A 7tsle] 37°Cell A ookl cf 4
dHxAFak ek :
ZHE & 0.05% trypsin-EDTA §o4& drja}
aoabAlA A AlEzE e b3 CMF
-HBSS & 53] vb8-sfo] A A efar F 577
Al Az A Ker-
atinocyte Growth Medium (Clonetics Corp.,
San Diego. Ca.U.S.A. |3t KGMoe® 37))
o7 Axvierg ArSte] Afgk Fadrbsbdl 2
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2-2. %okl Ee] DNA $HA
M Z 7t confluents] #lud A% trypsiniza-

tionAl# 24-well 1x10470 8] A28 HZE8)

gich. KGMom 30170 wisbelol 4127} o
70% confluentsfz]wd  AAFx 9 Ginseng
protein, Pluronic F-68, Centella asiatica,

Suctellariae Radix, PDGF % IGF7} A7}=
KGM o 2 24417k of Al sgwiolg A4l 8bela,
Al Zvfefo]l Fibv] 2417k Aol welldd 5 Ci¢
[*H]thymidine-g Al kool # 7}3) 9l o},
o0& ekl g el gl A A, 7
o 3mle] + 59 trichloroacetic acid(e]@}
TCARZ 27)& A7bstel 40l 1027 A2
5 nyshaivk. 5% TCAH AlAska chal

well

5% TCA= 43 AHg vk 1Imlel 0.5N
NaOH%E  A7}slel 37°ColA 30+ 7 A%+
Sl Al Zck, 100mle] Al Z Gl ES st

liquid scintillation  counter (Beckman) &



radioactivity s ZA3%le] DNAFA ST &A35
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2-3. AFANAZY AZZA4

Achul kg 2AFUANAEE 0.25% trypsin
-EDTAEH o2 A F 44 st )
Aoz Ny MNEZXFARE utegx FFIET
AAAN 2 welld 1X1059] AlE47) =5 A8
o HF & wjodtdct. g i E 2 g
. ol B EHve ¢ wIdE AAY F
HBSSE Al 89}

Ginseng protein, Pluronic F-68, PDGF %

IGF= Z%%4&% 49z 3tz Centella
asiaticax ethyl alcohold £vlE 3},

Scutellariae Radix:= DMSOE £z 3l

%ol e 7 2283} viopale] 20047 A
gt olEE HEE 95%, 2=+ 3ICE

FAstHE A 95%2 F719k 5% CO& A%
FFekH A 244 7F wRoFsln wioko] ¥ ¥
AelAd 4o £:M3d MTT (methyl thiazol
-2-YL-2, 5-diphenyl tetrazolium bormide)
2o 5005 7+ wellol Qi 44|75t wiokdt
3 MTTEAL A Ast: formazonZA S &
8 A7171 98 DMSO% 504 A7}k,
plate® = £E % ELISA reader(THERMO
max, Molecular devices, U.S.A.)& 570nm
ANA FFEE SA}AG. dzFeze W4
grlch AggAo] EoUA ¥ a-MEM =
ool wellg AHE3ct. BEAPANE HE
ol g g2 Asisio.

2-4. FA mdA P45

Al A LA FolAEZE  24-well plates
(Corning2h, =)ol well®d 1X105709] AZ
£ AF% o2 10% FBS7F &+3 «-MEM
oA 397 wiFd F owickd g AASI
PBSZ AA3tgct, = ¥ 50ug/ml ascorbic
acide} 50ug/ml B-aminopropionitrile] ¥
s o-MEMog w33 & 2uCi[*H]
-proline®} Ginseng protein, Pluronic F-68,
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Centella asiatica, Scutellariae Radix,
PDGF, IGF& #713 wickdes A2E )
okstlth. 24417kl A#HE F AAH F =y
A7 mYAefE Peterkofskys} Diegelmann
Q97 ez A3, 23] A9skA
o 7z wellol]l 25049] 5Xcollagenase buffer
(0.25M Tris, 0.025M CaCl,¢} 0.012M N
-ehtylmaleimided-%, pH 7.4)& AH73ln
Ad-gHel ¥ 3027 253 FH7E ALY
€+ 99 A7 F AZFAEY Imlel 5mg/ml
BSA 20049} 509% trichloroacetic acid/5mM
proline 3005 A713 % & E§3le 0°Cell
A 57 WA d ohg 1000xgol A 587 YA
3le] AE e waa 5% TCA/mM proline
o2 33 AA3gEch. FAE 0.2N NaOHel
23 A)z] % IM N-2-Hydroxyethyl piper-
43

azine-N’-2-ethanesulfonic  acid

(Sigma, U.S.A., °]3 HEPES <39 (pH
7.2 BIA)E HrE FHAZ F 5%
collagenase &l 10045 AH7lsgl o
microfuge tubeoll 7z £o8-& "iog i}fof
4L F mdAd 4% FA AR

microfuge tubeel 15U collagenase”} &=
collagenase buffer® 15453l ZFxhiA
stk 2A437] 98 microfuge tubedl=
15U collagenase”} &f-=12 2 collagenase
buffer® 154 F<43steq 37°CollA 90F7+ W F
3 }S collagenase@ A =S AR 77 9
; 0°CE Y271 7 tubeoll 509% TCA/2.
5% tannic acid® AH7}ste] 4CellA 30E7
ukx) &kl ot

aYgd FAGE FAHN AMAE
lagenase’} &< microfuge tube® 1000xg
oA 542 dF F AFA% 5% TCA/ImM
prolinec. ® A A3 AlH A& counting vialol
cto} 10ml scintillation coctaild ¥ o liquid
scintillation counter (Packard, U.S.A.)® 5
E7F AbsS A F hAGE &
As7] YA collagenase”}t Q) EH A B
microfuge tubeZ 100xgol4 587 43 *
Az wWaln 5% TCA/ImM prolinee 2
AH F AHEL 0.2N NaOH= A Z 5 -3

col-
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A7} counting vialel <
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2-5. Cytokine A4k

I FAANE AZ5E A e 24-well
plateoll welltd 5x10%70e] Az HF3sl9
o 24417 wiokd b wjoFol e Al A s
HBSSE Al 4stgdcl.  Ginseng protein,

Pluronic F-68, Centella asiatica % Scutel-
lariae Radix”} st+-3! HH°k°” 2% thA] 244
7h wjokdl & wjotel g wmw o HBSSZ 4 &
slod o|& 4] mes (. 02% EDTA-2.5%
trypsin-PBS(10: 1: 9) & A 2% 2ajal|4 o
= A FEste ASdg o Aqrse
g 2Lt AlEdol Fhpsojaly: IL-18%
FTF37] A AEE 33 YE-HE A Hde
4°Coll 4 30859 0.5ml¢] phosphate buffer
(PBS, pH 7.2 13mM phosphate, 0.15 M
NaCl)ol =°]5 suspend 41713 2, 000xgoll 4
10252k 442l sholch. Sample Aztn 3
g AFoe IL-189 Aol Ah&alsd s,

A E-2 branson sonifier cell disrupter
Bil5(Fisher, U.S.A)& 4°Coll4 2%%qt
sonicationA 7] % 0.5ml¢] PBSe 284]%

ool F¥E A4 ¥R IL1g AHS
oA el wokel(Sample B).
pellet® %5 — ol %

[=]

18]

cycles €84 0.5ml
PBSell th4] FfFA17l 3 A4l el A]hct
AEe o] IL-189 4 A-S 4wkt
(Sample C). IL-18% 3#3 sample A, B, C

e el 1L-189 % L°la¥ 3k

IL-182 Bt =
-18 ELISA kit(Cistron Blotechnology. u.
S.A)E ol&sld ZA&ict. 4by] ELISA
kite]l wellel Ginseng protein, Pluronic F
-68, Centella asiatica,
% Standard, Control, non-specific binding
(NSB) well& 242 2A359ch. 2+ welld
100/11’4 718l NSB well$ zero standard

2 st of(Matrix with No IL-18). well->
37°Coll A 20%-7F wheksisict.

1
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Scutellariae Radix

@3 plates
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wash buffer2 33 4338l c).
T  buffer2 2 welldt 200-300u12
dispend 3t % 30&% aspirationdlz o] ul
B-olo] mixlub 4d &
A-E35h= wash buffer 2
ol 1004 IL-18 antiserum (rabbit) & # 7}3}
A%, ohA] 37°Coll A 2047 wjeksiolcl. Abo) gt
ez wbE QA 37 wellol] 1004d2)
anti-rabbit Ig G-HRP conjugated # 7}s}ol
ch. welle 9¢ H plate® A 2ofl4] 20587}
wekeh 5 A7l WMo g g AFn 7 well
o 100l IL-18 antiserum (rabbit) & 3 7}3}
= A Aol 1087 wiekslod k. 7 wellol
4N sulfuric acid& 50 A 7}star 1580 o)
Z A3t microtitration plate reader
(THERMO max™, Molecular Devices Co.,
U.S.A)% 450nmell 2253 gaip &
oAt

well & A A

o+

clean paper towel®
A stdek. 7 well
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Centella asiaticat lug/ml o4 Luj
ol ethanolell ®ld] DNAZX o ==
Bod2owm Scutellariae Radixt: Ing/ml % 10
sxoll4 &eliel DMSOe| us DNA

T2 e7b5 dEbdth Ginseng
protein® 10ug/ml FxollA Asl 4 Z9 DNA
F4= FAsd o Lug/ml 5ot Abg)
Azl DNAZAL A&, Pluronic F
*68-8— 1ug/ml i 10pg/ml 5 %of 4] =

ng/ml
a4 o)

o £ 3%

= DNAZMA 9 $7}5 el PDGF& 1u
g/ml ol <] s 2] DNAGHAo o g
= 92 A kot oyt 10pg/ml 5ol A s 7bat
A 2-4-& el ek IGFE 10ng/ml 50l
4 DNA&A S 715 2o} Ing/ml 2=
A= AAAEE eplch. ey 2z g
Foll Al Pluronic F-680] »}# =& alslyz

°] DNAZA 712 Jelych(Table 1).



Table 1. Effect of natural extracts on the[*H]
thymidine incorporation into DNA of
epitherial cells

Natural extracts conc. mean (%)
KGM 100.00
EtOH (0.1%) 68.33
DMS0(0.1%) 68.08
DDW (10%) 85.83
Centella asiatica 10xg/ml 74.17
14g/ml 87.67*
Scutellariae 10ng/ml 88.78*
Radix Ing/ml 97.22*
Ginseng protein 104g/ml 96.13*
1ug/ml 66.78
Pluronic F-68 104g/ml 118.17*
14g/ml 150.00*
PDGF 10ng/ml 54.16
Ing/ml 82.74
IGF 10ng/ml 98.96*
1ng/ml 62.06

2. =39 kA7t x|FAchME Edol olx|
t g8

Centella asiaticat®™ 1mg/ml % 100g/ml &
oA fuljal ethanolell B3] xFqld]A| 9
P4 &7 Aoz vpebytd. Scutel-
lariae Radix+ 10ng/ml % 100ng/ml & %ol
A guial DMSQel vl 2FAIHAZ2] F
AL k7l 7127k, Ginseng proteine 100
ug/ml % 1mg/ml FE=ol4 Loiel DDWei
vl XFANAE FAHE FLA7E RoE
velstch, Pluronic F-688 100xg/ml &%l
A HFAAEe] #FAE FrHAZ o Img/
ml =olAde 93¢ vAA Xk, PDGF
9} IGFE AH43 2E FxoA AFANAZ
9o g4& F/A7E Aoz el (Table
2).

3. 2350 oyt AeMRoMES HEt
= g % DA Aol olxlE I

bl

Centella asiaticat 100ug/ml FEol4 £
v} Q] ethanolell ®lall X &A4foldzel mYA
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Table 2. Effect of natural extracts on the
activity of periodontal ligament cells

Natural extracts conc. mean (%)
a-MEM 100.00
EtOH (0.1%) 91.70
DMS0(0.1%) 87.62
DDW (10%) 91.70
Centella asiatica 1mg/ml 84.67
1004g/ml 81.65
Scutellariae 100ng/ml 94.05*
Radix 10ng/ml 91.17*
Ginseng protein Img/ml 84.72
100/ ml 80.34
Pluronic F-68 1mg/ml 94.76*
10022/ml 103.93*
PDGF 100ng/ml  103.52*
10ng/ml 101.97*
Ing/ml 91.27
IGF 20ng/ml  106.90*
10mg/ml 101.77*
Ing/ml 99.52*

T4 F7HE Ao 10ug/ml FEolAE
RPAFAY  FLEIH}E 2A e
Scutellariae Radix¥ 10ng/ml % 100ng/ml
FxollA 2 eAFolA T AT 2
=712 ¥.gr}t. Ginseng protein® 100ug/ml
Frod mAAFAA FgE AR Pk
U 10gg/ml SEolAdE nYAPAY Fai
#7} =ZA velgdd. Pluronic F-68, PDGF
3 IGFE A48 ZE FEolA Aot
Zo mAAFAAE FLAAG. 2 F4
o gleJA& 100ng/ml 552 Scutellariae
Radix, 20ng/ml % 10ng/ml¥ 59 IGF7} =
WA F71E el 2y HE F
ZEo A= B AgA e FLads Yyt
(Table 3).

4. &2 24H 7} cytokineM4toll o|x|E FE

Centella asiatica, Scutellariae Radix,
Ginseng protein ¥ Pluronic F-68-> LPSel
9% IL-18, IL-6 3 TNF-al Aol ha
AAEH}E el 28 FEFc] 2Tl



Table 3. Effect of natural extracts on synthesis of collagen and total protein

Natural extracts conc. COHZ,igen . total
(cpm/well) protein (cpm/well)
a-MEM 1441.50 10861.00
EtOH (0.1%) 1406.75 9119.00
DMSO0(0.1%) 1406 .25 10270.00
DDW (10%) 1401 .50 8800.80
Centella asiatica 100 zg/ml 1433 .75* 8094.25
10 ug/ml 830.00 6487.80
Scutellariae 100 ng/ml 1901 .50* 10665.00*
Radix 10 ng/ml 1620.00* 9616.25
Ginseng protein 100 ug/ml 1395.75 5195.00
10 pg/ml 637.00 3733.00
Pluronic F-68 100 ug/ml 755.00 5910.00
10 zg/ml 665 .50 6068.25
PDGF 100 ng/ml 1036.75 8784.00
10 ng/ml 962 .30 8378.30
IGF 20 ng/ml 1004 .50 9736.75*
10 ng/ml 972 .50 9265.00*

Table 4. Effect of natural extracts on production of IL-18, IL-6 and TNF-a

Natural extracts IL-13(pg/ml) IL-6(pg/ml) TNF-a (pg/ml)
a-MEM 210.0 60.0 129.0
LPS 232.5 592.0 387.3
Centella asiatica 207.5 403.0 304.0
Scutellariae Radix 202.5 459 .0 280.7
Ginseng protein 207.5 409.0 268.7
Pluronic F-68 210.0 407 .0 287.0

sla) IL-1gAARS AR el L6 AFF AAYeld chop esiel ¥4
2

[e]
=
e 7oz MW auselch, PDGFE 79z

o TNF-goll A& d2Fol vld =& 1L-69 = n
AAe ZF7RAl A IL-18, IL-6 W TNF « Aol Aol s AZFd w] FIAE Fo
o} Aaboll whal 24 FEFE kel F AbolE wo] Faochid FA-E FAAG, dadke] o
2 ¢kgkct(Table 4) . spibe]ol A asolehsb Holl §oa] AbA LR
FelEe, 1 Sl Al e o)l Ha
Iv. 2 ¥ n# o g jAHE Fw Qlup'®. PDGF+= IGF¢}
Al EAA wtxog zpgy uﬁyﬁ% Al 2 E

AFAg Ao A 3o AFAS A 3 oshAgbAde] & FrlE Elrpe,
o2 ols) spslo] aAH ATz d4s g Al Xdﬂ&@.‘?_ié- ALl shA 2
oz B o NFEZRA Y4E FAde & ¥% ¥E3} amino acid A%3 EAEzE
Ao gk A+ g FAE Aoz A74s 7hAl Pzl kA Aok, o7 10
o} el FAeatypel -X) b Slsfgiar 2zt
PGF+ %5 =3 EBgAos wf9 42 2 fAA, spstH ul mlodg oz FElgc),
u g8 olo] AEgsto g MIFAL £24 a e Axz HollA s Frefal M2

= AEed eiAEdelct. PDGFo IGF+= ol AGold L& E] ubSo]ct
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A A Ze] DNA §4 3 A5 Az9
P Ao Pluronic F-68¢] &7 Y& HE
Fitzpatrickel 23199} A@dxjo]d & v},
Pluronic F-68% A&-3& o z7|ol& A4A
A5 28 Fkort 96417k Folle A3
71 AREAEE £ 4 dd. oA A%
g ZAgr1AL WA A fdsteovt mAERe
@ < F7n Y AAYEFE PG

a2 Basgeh. As-dedEd AL A
54 @-‘47‘“*3 AE F7HAE o2 AFRA
ALsle Aoz 5T 4 Uk ol A
o ®|HE Wﬂ Pluronic F-682 27 AbA3-9|
£ AA7Imz A AFA R AHXE A& F
Ae Aoz A7,

Centella asiaticat A-oj4lZe] DNA #4
<+ F7HIIY A FEQAA R A4S F7HA
712 Z3e Ao Bol, FA, 4, &3 o
HAG AaAZ g Aoz FAHHAG, o]
uta] Scutellariae Radix® AFAlEZe F4
gl X FeldiAze] XS FUMATE AeE
Bop AF2Ao AYEAA2A FL& 2A
7nglh o2 Az=ch,

A LA fotdl 2] FAlol4 IGFY &e
goll A odFg PGFe zgoz Aztsw
Scutellarieae Radixt x4 3 F=hid @
A& Z71A 7k, Scutellariae Radix®] A&

l

(e]
2

2 baicalin(4.3%), baicalein, wogoning-
lucuronide, skullcapflavone 1,11 % ¢
flavonoids Al o] o}, <& =} §--& ’%3’1 E‘—‘ﬁ
Scutellariae Radix &% #d, 2@5E9 %

A, YAy A, Y7} "’o'*?‘l’i}%—i "}E}
Wi baicalin baicalein® 13 elz A3
ol §&3}w, baicalin-¥-oll antianaphylactic
activity’} 9+ papaverineoll FA}3F #&o|
glew] disodium baicalein-6-monophosphate
+ g9 izt 93 antiallergic factor”} 3
t}. Scutellariae Radix flavonoidse 413t
AdYAel AAAL, FEAFE, ara-
chidonatet§ A}, cyclic AMP phosphodiester-
asecl] Wi AszE, FdFE, AFAA
ulo]l 2| A9l sialidaseol| Hdk A&|zH-§ =l &<l
Falla} wlolzja Lol Q& Aoz UAHAH
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%l 428,29.30) A

Cytokine& =HAA9} A AL Ed 9
# ulEo} 2|+ non-immunoglobulin substrate
2 A parasited] 11]7‘]4 4‘3’:}%1 229 AL
FAA 7| =d FFE Aoz od=A 3l
o} B3] AFH 8ol °é ”o“’— ol X+ cytokine
o2 IL-13 IL-6, TNF %e°] el &8 3l
32 o|2]3} cytokine2 macrophagest T
~celloll 9oJ&] F2 ubEo|Zct. olgo= A
oA, ASME, ZFMEZ Feol IL-13% IL
-6% AJ4kdtz, NK AlZ7} TNF-a® 013
t}. IL-1%t TNF-a€ SZALE Z43}AA
FEFE dodla AAEY "E"é < A%
t}s33438) [ -1 collagenase A4S FE3l
IL-6& B cell stimulatory factor-22 <% A
et AfolAEyE IL-1, IL-6, IL-8,
granulocyte-macrophage colony-stimulating
factor ®! interferon-g%9¢ cytokined =H&
of ¥ 4 g}, LPS/ ddAz v 4FAXE
AZsbed wkEolR cytokinee LPS7t Ad-fo}
AZE A5 # IL-1& AHT + d+s 7]
ZA AgE . olFA wEAA IL-1&
A AfotAlLE Ao 2Yd, G
714, collagenase, PGE 2, IL-1, IL-6, IL
-8 % colony stimulating factors® uhso]l
ot o2& cytokine& XF-2Z ol %vﬂli
o} HAAEE FAAFIBZA A2FE I
¥ dog 4 P ILe 454 GCF“H
ol WARR, AU AFH A AXF
F4E AT Aoz 4EA e A2
AfrotAl L PGE.9] F7het AF:z2 9] Aol
A Zoll &A5E procollagent] mRNAS &
7te} AFd e AuAs a3,

Cytokine®} A%<z} (EGF, TGF-a, TNF
~a, IL-18)7} ASALE AT 24 type
I3 IV aildE 28 &+ Ue 848 95
o] icj4dz4d)  215LA| Lo A matrix metallo-
proteinase A3 A A9} cytokined
22 FAEF Ay HAFAAAAM 44
22 utgoAlck. AFH AN AHAT A
LA T Yol H& 559 IL-1es} IL-187F
€ ez RusAd.



oo IL-18 kits o] &dfe] gok
ZZFZSo| [L-18, IL-6 W TNF-a& <34t
AR AL} oj =Ll E oo} ¥ uf, fE
o ulsle]  cytokine A4S F kA o

LPSel ®laj4 &= cytokine A Akd ) &xbr) gl
= Aoz velgtcl. Scutellariae Radix 9
cytokine 44k o A & 7}+= disodium baicalein

-6-monophosphate?] &< 2%, arachidonate

Wabsh ol alxbukel el £ G5 ol of
A7k & 4 odeh ol4e Aol 4 HFE 2

o] Aol el A ZEo] wlgr ok Eo =
EE E ol AR, AedfotdE,
FoAdAze]  Foel Fe wbgE 2l

Scutellariae Radix+ #5325 24249
9l

i
ok ool

AgEAE BelFoldn ¢ 4 9
T B A g e e,

A FA gel Alaol o
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— Abstract—

THE EFFECT OF NATURAL EXTRACTS ON CELL GROWTH AND
CYTOKINE PRODUCTION

In - Cheol Ryu, Seong - Heui Son, Chong - Pyoung Chung, Ki-Hwan Bae*

Department of Periodontology, College of Dentistry, Seoul National Unirersity
*College of Pharmacy, Chung nam National University

The native connective tissue attachment of the periodontium is known to be a complex
consisting of gingival fibroblasts, periodontal ligament cells, gingival epithelial cells, cementum,
alveolar bone and extensive extracellular matrix (collagen, glycoprotein and proteoglycans). The
purpose of this study was to evaluate the effects of natural extracts on DNA, collagen and protein
synthesis and inhibition of cytokine production in the gingival and periodontal ligament fibro-
blasts and gingival epithelial cells. Healthy gingival tissue was obtained from orthodontic treat-
ment patients, and gingival epithelial cells, gingival fibroblasts and periodontal ligament cells were
isolated and cuitured from the samples. After treated with Ginseng protein, Pluronic F-68, Scu-
tellariae Radix, centella asiatica, PDGF, IGF, DNA synthesis, total protein and collagen synthesis,
and cytokine production of gingival epithelial cell, gingival fibroblast and periodontal ligamentcells
were measured. MTT method for DNA synthesis, Peterkofsky and Dingerman method for total
protein and collagen synthesis, and IL-1 ELISA kit for cytokine production were used.

The proliferation of epithelial cells was enhanced in Centella asiatica, Ginseng protein, Pluro-
nic F-68 and Scutellariae Radix. The activities of PDL cells were increased in PDGF, IGF, and
Pluronic F-68. Higher collagen synthesis was observed in Scutellariae Radix and total protein
synthesis was increased in Scutellariae Radix and PDGF. The inhibitory effects on IL-1, IL-6,
TNF-a were observed in all exrracts.

Key word: natural extracts, cytokine, gingival fibroblast, gingival epithelial cell,

periodontal ligament cell, collagen synthesis, total protein synthesis.
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