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olx| x|2MF2MZOIAM Lipopolysaccharides, Ursolic acidt
Oleanolic acid0il 2|3t Phenytoin = MZ&AMO| DjX|j= I

LAY RZ Ao AFH%aA
oS AR - MY

I. M =

Phenytoin2 2 X &¥he #zbe] oF 50% = 4§
Y34 MLeFHE Roled, YV 9
3l WA Jehdo2, e { Wiy F4F,
2ape vho] I Fxto] AFF AHFHI B
HA= Rog BuHR Y, AdAAE X9
UGS AEEes RAog BIHJY Y. Ya-
mada$ (1977)9& @WXo] g A7olx JAAGE
o] EA5hs 2ol FAHQ N &F4 L Btk
B3k olBgt F4& HREA L} dYEo]
Yehhs ¥4 2 va 94 712 &, sulfated glycosa-
minoglycan¥ peptidoglycan®] ¥7t<} R YA 712 ¢}
227t B EQEH"Y, phenytoinol] )3 B3
Eae ganw, Jgzde] AP, uddY B
3 2 hydroxylation?] ¥3}l, H|8Ae] 1YE ¥
saie /1, A&7 #¥A ¥ Interleukin-1
S9] #EAdEol thgsA RasH A, Mo-
rasakis (1990)?’%} Nascimentos (1985)*¢) <}
3lA wWAo A9l phenytoinol] ¥ X254 4
Zo] EAFAY S, sorbrinus 68158 FAAZ H
Solgh By R, IF EAA 6 Heka A
LAAE Fo AT AeFz2 FAE £ Jou
A &o] g3 Z7ke dolg & USE Buddch

FHI 95 ¢ 48 Hole A&XxHdA 50-
dihydrotestosterone(5a-DHT) & ¥4o] Falo] &
74893, ol tEo] 5a-DHTOl ti¥ A2 +&
A7F F7E R, AP A e AREHAE
¥ 5% dFoME 5a-DHTS @Al FH
72 Z7}sln, 3, 4-ketoosteroid-5-alpha A ring re-
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ductase enzyme system®] 43le]l sk Aoz
A, 8, phenytoin®] X&ZF o] v
T 9go2E T AXuislel 9 BT, A&
AFEAE o, 2¢F #3e ZA R sulphated
glycosaminogiycans?l &3%°] AATHL AAIEA
oo, g3, Salo% (1990)®9] A3 XS FRAE
Aol AA e wgde] AL L
NRoY, AEXFde 9ol gleol LIHUL,
Hassel5 (1976)®2 W& ¥4& Holi HfEA
ol AXEAL Holl &2 ¥4& Holt A
Folle 4L 59 71FY e Fugel FE71A
oz A At

HZde ¢ HAEYELe] AT A2
B8 Sk AAd B A7 go] A=
e, #E (1992)*& Heh A F =A< retinoic
acid®} glycyrrhetinic acid?t phenytoinell 23k
208 AeAdFEAEY] BHE JAsks AL
QLS BR3P, TokudaF (1986)*¥L LT
o] JPgAg o)A ge e IFHUZ(Glechoma
hederacea) 2 “3%¥-<2] ursolic acid®} oleanolic acid®l
Epstein-Barr Virus 28 7} retinoic acid® #
AFEhLY Raji cellol] th @t SAJo] <3ttt B3,
Grippo% (1987)*2 ursolic acid®} oleanolic acid=
retinoic acid7} FOA| W] ZA 3= retinol @ retinoic
acid 2 S 9% A MAxe] HeHE ¥
A7l AT 2 steroid receptorst Z¥ste] Al
To] ¥eE WANE FE1HE Budgd.

AR, FRAAM A wFYE 3T A
SAFEHEE ol &3td MF WE4L, ursolic
acid ¥ oleanolic acid$°] phenytoin®l &3t &



TE AEZEA vAe %S dELA AT
I, A7M2 3 Uy

1. AFN=

Ay AMEE 5 5-diphenylhydantoin(Sigma
chemical co., St. Louis, MO USA). ursolic acid(Si-
gma chemical co., St. Louis MO, USA) ¢} oleanolic
acid(Sigma chemical co. St. Louis, MO, USA) &
70% ethanolo] £3]A1#A 3MM filter2 < #3le] 4
Coll RFF AL2-35H(Fig 1. 2 AP A3
A WS Fusobacterium nucleatum 109539
A} 22]3} lipopolysaccharides & AH&-3-5 . M)
vjF-& Schaedler| A& o83t WEEAFA &
F& 87173 wl<¥71(80% N2, 10% H2, 10% CO2
COY Lab. Products, Ann Arbor, MI, USA)& ©|&
3ko] 37CAAM BARLE 36AL FNAoE v
k. wigE AE2 93(10,000X g, 20min, 4C)
3l g HIUNEFEE 33 HHIE FHFE
13) Azt WgAaz Atk Az dAE
Westphal5 (1965)*¢] s e} 68C S/ 1
mlell 74 200mge] H T 3o B4AZ F 5USH
2] 90% (W/W) 689C 9 phenol(Merck) & E%3F
o 1587 FHEIAA ¥ESAIAY. OF FEE
10C7HA 2131 F 10,000X g2 3087 AHALEFE 4
Z FEARES A2zl FdFe] FRFE Ve
WA 28 kEEe] 3 E 8 FEE T2MIEER
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Ursolic acid

2, oiqede

1) XNeMFEAE] wjdk

B XA T AT 2R
BE 98l U1LE 104 AFe 8%} A7AE L
21slE A =99 22 AAAT. AT LS
40% $-efo} 8 A (fetal bovine serum(FBS), GIBCO
Co., NY, USA)# 20% 44 (penicillin G, strepto-
mycin, amphotericin B £ &, GIBCO Co., NY, USA)
£ 718 o-MEM(Minimal Essential Medium, GI-
BCO Co., NY, USA)olA 33] MH3IH T}

A2 e 2 2Z2E 60mm M EEFE | etri dish
(Coning Co., NY USA)E2 €713 ZAZRHA Y&
F9]31A A No. 15 scalpel 2718 °] &8l Imm’Z
Adstget. A 2ezxze 239 7gates}
2 RAEEE Fo31HA dishell 2 3 2 % pipe-
tte& )83l Zt dish® 2ml1e] WYL Fste
37C, 5% CO» HX 100% ®1%%71(Sheldon Manu-
facturing, Inc. Oregon USA)SlA] wj<F3tsict.. )
FHo 2= 10% FBSS 1% #AAE A7 o-
MEME AMgsln g AE3o] PA4d%A 3¢
Ao r n@sYch

Petri dish W<} wil & A #3851 HBSS(Hanks'
Balanced Salt Solution, GIBCO Co., NY, USA)Z
23] Asigct. 22g AXE 23] 95ty
HBSSE A|A33:, 025% Trypsin-DETA(GIBCO
Co., NY, USA)E dish 2ml¥ $3, 3¥3t bench
2ol Al W23k ¥ Pasteur pipette o]-8-314 dishel
2a3E JAAEE 7AFoz BeATn AAE
24 APEo2 $AA 1,200rpmo 2 10837 94

Oleanolic acid

Fig. 1. Structural formula of ursolic acid and oleanolic acid
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Ao AAde AAND d4EEE o] &3
A1 HBSSZ 23] AMA§ & siFdE ¥ AEF7
AL vt=o} 60mm Petri dishell EF3Hc). &F
HEL 1:3WA 1402 33 2L PHoE 53
Acjujksle] AP ALgEIsiTh

2) Phenytoin, A& 2] W52, uroslic acid} olea-
nolic acid’} X&AFEAEZF e viXe JEF:

5ug/ml2] phenytoin, 107 'M$&] ursolic acid %} olea-
nolic acid& 718+ v g Aol A 1Y ¥lgd & MEM&
718k 7L, ethanolg 718 7%, phenytoinell W
E4E 713 4% 2 7]l ursolic acidY oleanolic
acidE 71 A9 2 273t =8 ¥vl7(inverted
microscope) & ©]83t MEFeNE FFsHT

3) Ursolic acid®} oleanolic acid7} w549 &
Zo] wa} phenytoindll 23ty F=¥ A2HFE
I Ao vA= I

5ug/mle] phenytoin, AT WA, ursolic
acid$} oleanolic acidE 713t 19 ¥ 34 wjst
%, AEXPFL &7 st Ay Frd &
a1 MTT(3-(4, 5-dimethylthiazol-2-y1)-2, 5-diphe-
nyl tetrazolium bromid : No. M2128, Sigam Co., St.
Louis, USA) &% 50ulE 2 wellol ¥ 4A1E<
wjoFgk 3 MTTE9S vz, DMSOE 50u¥
H7}18k formazan AL SHAIHASY, Plated
Z &E ¥ ELISA analyser(Model ETY-96, Toyo
instruments Inc., Japan) £ 640nmE& 7|E2.2 577
nmolA FREE SA sk

o] d¥oic} H3gedo] EoglA R viFAE

HzTes dAste e Agdse g3t 2o
HExT] HEER 4EsAG

E94% X100

4) BAES

obo] ZRo] wtE T ATZYEFTEY Hd
Xt FEHE FIn FH AolE YR
EAH(ANOVA) 2.2 248

m, odza

1) Phenytoin®} lipopolysaccharides, phenytoin¥t
lipopolysaccharides®l ursolic acid& 7}¢F #, phen-
ytoin lipopolysaccharidesll oleanolic acid& 7}5+
ZA A NeAGEMAE Fele Wal:

MEM< 3715 39 B340 AEE7E RE
(AFAR-Z 1), ethanol® 713+73%-, phenytoin®l
ATe WELE 737 Se NEE7 Y 248 F
ZAER ¥H33YL, phenytoinol ursolic acid¥
oleanolic acid& 713 %<9 AEZFHE Ag9d W
=49 ZA9 #AGe]l XNSAHFEMEY HEE
71e] 4243 52 9 Axz HERe @F
SRR E 2—-7).

2) Phenytoin®} lipopolysaccharides?} -2
DA Ee MEZAo] mA= FF:

Phenytoin®l] 913 X &AL Mg JEL7H0S5
ug/mlel FEolA 120.23+ 174827, 5ug/mle]
FEolA 11451+ 34482 ethanol& 7+ tixT

Table 1. Effect of Phenytoin and Lipopolysaccharides on the Cell Activity of Human Gingival Fibroblast

(Mean+ S.E)
Day 1st ady 3rd day
Group
Cortron 100.00+ 21.05 100.00+ 29.37
(n=9)
Phenytoin+ Lipopolysaccharide 120.234 17.48* 104.07+ 28.85
(0.5pg/ml) (n=9)
Phenytoin+ Lipopolysaccharide 114.51+ 34.48 108.58+ 30.87

(5ug/mb) (n=9)

Phenytoin © 5pg/ml

* [ P<0.05 significantly different from control



Table 2. Effect of Ursolic Acid and Oleanolic Acid on the Cell Activity of Human Gingival Fibroblast

at a Day(Mean+ S.E)

Group Ursolic acid(UA) Oleanolic acid(OA) UA+O0A
Concentration (n=5) (n=5) (n=5)
Control 100.18+ 27.17* 100.18+ 27.17 100.00x 2.32
10°M 45.61+ 22.94* 4541+ 10.76* 85.64+ 14.72

* P<{0.05 significantly different from contro}

Table 3. Effect of phenytoin, Lipopolysaccharides
and Ursolic Acid on the Cell Activity of
Human Gingival Fibroblast(Mean+ S.E.)

Day
1st day 3rd day
Group
Control(n=6) 100.18+ 27.17 100.00+ 2.32
P+UA(n=6) 42.85+ 17.08* 86.34+ 15.99

P+LPS+UA(n=6) 46.08+22.07* 84.43+ 1149
P : Phenytoin(5ug/ml) LPS : Lipopolysaccharides
UA : Ursolic acid(107"M)

* . P<0.05 significantly different from control

(100.00+ 21.05) ol ¥)3t] F7+=]AH(Table 1).

3) Ursolic acid 2 oleanolic acid?} X&4-84%
Az HEGA BAe FF:

Ursolic acid ¥ oleanolic acid 107'M&] ¥l A
2}7] 45.62+2294% 2 4541+ 10782 dlRZol
H)&te] 2+t TH(Table 2).

4) Phenytoin, lipopolysaccharides % ursolic
acid7t A1SAMFEAEL] A ELY PR FTF!

viok 19 R 5ug/mle] FE=A phenytoin® lipo-
polysaccharidesell 107"M ¢} ursolic acid & 7}5F 3%
2 phenytoin® ursolic acid®& 78+ 342 AXg
8& 7] 46.08+22.07% 2.85+ 17.082 Tl
H)8te] f-23A @ekout, v 3dAE 2T
F93% xo1E #{HFE F U (Table 3.

5) Phenytoin, lipopolysaccharides % oleanolic
acid7} A& HBAEY AEEYd UA= 4&:

vl 194 Sug/ml9] FX=o) A phenytoinit lipo-

Table 4. Effect of phenytoin, Lipopolysaccharides
and Oleanolic Acid on the Cell Activity
of Human Gingival Fibroblast(Mean+ S.

E)
Day & 4 3rd d
Group st day rd day
Control(n=6) 100.18+ 27.17 100.00+ 2.32
P+0A(n=6) 67.65+ 11.05* 8643+ 1.16

P+LPS+0A(n=6) 4369+ 6.25* 62.30+ 2.31**

P ! Phenytoin(5ug/ml) LPS : Lipopolysaccharides

OA : Oleanolic acid(107"M)

* ! P<0.05 significantly different from group ad-
ded LPS

* % | P<0.05 significantly different from control

polysaccharides®] 107'M$] oleanolic acid& 7}gt
A9 MZFAE 4369+ 6.252 phenytoin olea-
nolic acid& 7}g+ 2%9] 67.65+ 11.05 E ol
vl &l §-o)3HA wtevt, vk 3YA phenytoin
lipopolysaccharides©ll oleanolic acid& 7}3F &2 62.
30+ 2.312 )27 B3t F-2f3tAl stk ti(Table
4).

V. &2 § 2ot

Aethule T dde TSN 2o
dA e 4 9544 Blti9} phenytoing 2] FEE
Bg-3ta] TS vdTA Bor EAEe Rz
BuEginh. T 454 Aude 459, AX
AEd, A9 2z WA, A2d mAR
B4, 39 €9, ¥, PG AR A2
AYGF F4o] BAHR , FHE AFEMES
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PR TS A/ FEA L ¥ A3
A e, XejAAe} AHEHE &olEA
e BE T 873 QA AAR g E 5 A,

vl ZA e AR A Fosls o
A phenytoin®] E-&2o2 AR X2H|de
A gl et Bo] e Ao xU)d=
T2z ALRFU HAALd FEEILER
Alztete Azl g GAHY FIHO2 ufH
HE of7lErie e Roez Hu=HUt. 959
2] g 3 222 dudti 444 (mulberry-

shaped) o™ A& &HE 7HAx, 2EEF=
Bolx ¢tx she Aoz fedo] BudHr. ®
Iy

3§, phenytoin®} 93 X)-&H] T4F AFH T
FAGe] EAEY TRy FFHA A LA
B B3] st x| He] yiEstn x| {A
AAED, 2o @asd Ao A
z39 Tzl F43 A SARSE, 498
717F Boixd AMzF UlFd &3 @iide] B
asEgled, A Avgdre FEe 2AE
T AREAES B3 Y AR vebdol
BaEA,

B Aol A phenytoin®ll Alde] W=,
acid®} oleanolic acdi® 7F3F A%l MEZE7]S &
Az 2 e} Az 2 H3E =0l ursolic acid 2t
oleanolic acid® A4+ Lol E3lel Bl o
AP A AR E 1—-7)373 3 A EA )
*E ALY HEEA0] phenytoinTt Al
7o WEhed 95ty FuEs #EE F Ao
(Table 1. o}21g A X849 Hige BE A
EFAE SAHA @ @
o] ekgoll th3 717t S48t
Shafers (1960)'¥o] Hug
215 Mz AEEd Frhet °
o2, olgfd Ao g Et MEFA
Ul AW, mRNA &AM &olH,
acid$} oleanolic acid®] I o2 AEXFA %L
mRNA 29 JAanz HRIEHJAG", ot
phenytoin®ll 213k X FA ] Frle F4E Hole
x&zAo| A 5sa-dihydrotestosterone(5a-DHT) &
el o, 5a-DHT] W3+ A& =84 F7t
2 Ao dA XSHFRAZ e T
AT A 50-DHTSl Aol Fuizkx] F7tsto

ursolic

o
fu
2
o
ol

rir

X

rlo
ox
Jo

-
s

ursolic
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&R EY FAd FEe nHts B u»®

o} #do] g}, o2 X4 Ful= pheny-
toin FoF FHeol Af{ut LR ete] X {rt HXE

the Buoly #Eo] gl Ao s Azgrw,
ol LI X ET ] Aokl A A Ee

38 ke AAd g 77 go] AlgiEn
e, 715(1992)@ & vlglwl A $- 24 retinoic

acid®} glycyrrhetinic acid”t phenytoin®ll 2|3t
FUHE XN2HFEMEY B4 gAY T2
gl AEz st Busigied, ¥ 97
A A retinoic acid2t} Reji cellsl tigh EAo] 9
GRhe g BIHAY yrsolic acid9} oleanolic acid F
oAl o]9} #AH3E phenytoin®ll 218 XS4 A
EgAe oA 3 FIEH HAEE #EIAG.
E AFlA AFRE-E ursolic acid$} oleanolic acid®
ME 2L 71HMe=R steroid receptord] ZH£-3}o]
AZHHE AT B8-S BolH o retinoic
acid7} MEW £A3l= 5ol retinoic aciddd &
WA e Bt Hsle Age OE /HA ez
BRamee, d, B dAFoAE phenytoind
GEFAY e WEE E2A4AC AEZEAHL F
& BYet, o] o] ofEo] Alxe] ZAT B0
22, ursolic acidt}t oleanolic acid® 7134 o
FTHE AEEe] F&HE A& °]E°] phenytoin
L Aol s AYHoR FALdls AR
AZrEch =3, AXgAe FUle olEd B™o
5a-DHT9 72 B3 {xE #@A7| R, of7]d
Al THE0i3] 5a-DHT7F AlEe] £A)3h= 5a-DHT
FE71E AF3 MEEY HIE dodls A
o2 FRHAGE®, o7 e FETY AR
£ D AeREgoz HZEm, AMEHA g &
LA Xl A THGF e 7Y ol & F3 A
o g7IHA i AT, AT WHELE o) &8
FE2E23 9] /2T ursolic acid F =

% oleanolic acidZ&
o1g% AeF

el s dF7F ER¥ ez
H7rEI,

Q

™

v.Z &

Phenytoin®ll 23t} Fod AEXGAd MTe
=47F ARl 9%H ursolic acid 2 oleanolic

acidell 23 A4 #@anz, 94t

=
HEE



En| A& o] &3 A XY FA MTTHE o1&

AL AL 2% A9 IS 2L 4L o

A

1. Ursolic acidt} oleanolic acid& AH&-3 Aol
Ae AEZEZIY A24-& BYoh

2. Ao WEALE w5 BAgle)l phenytoin®
AEEEE FAIR

3. Ursolic acidY} oleanolic acid& AM8-3+ A3 ol

A HE 8ol ZaHe Heo] #HEAFHAUH
4. Ursolic acid} oleanolic acidE phenytoin® o]
RS wo] MEZHE dEeRcr T
=
5. Ursolic acid®t oleanolic® phenytoin® A2
=49} Zo] HlFAE uf MEZA] 2R
o} 71-/\5].0:11;]_
oltel ATZAZ phenytoin® AT WEAd
o3t R eHAEAE] MEZGol FuHAL,
ursolic acid ® oleanolic acid< phenytoin®ll £]3} 4]
Z7te AEGHE F2A7 Aoz AU
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. MEM group at 1 day after cultivation. The fibroblast cells had their normal stretched

cytoplasmic processes(X16).

. Control group at 1 day after cultivation. The fibroblast cells became globular(X16).

Phenytoin and LPS group at 1 day after cultivation. The fibroblast cells became globular
(X16).

. Phenytoin and ursolic acid group at 1 day after cultivation: The fibroblast cells became

globular( X 16).

. Phenytoin and oleanolic acid group at 1 day after cultivation. The fibroblast cells became

globular(X 16).

. Phenytoin, LPS and ursolic acid group at 1 day after cultivation. The fibroblast cells

became globular(X16).

. Phenytoin, LPS and oleanolic acid group at 1 day after cultivation. The fibroblast cells

became globular( X 16).
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— Abstract—

EFFECTS OF LIPOPOLYSACCHARIDES, URSOLIC ACID
AND OLEANOLIC ANCID ON PHENYTOIN-INDUCED
CELL ACTIVITY IN HUMAN GINGIVAL FIBROBLAST

Oh-Dal Kwon, Yoon-Sung Kim, Hyung-Shik Shin
Department of Pertodontology, College of Dentistry, Wonkwang University

Gingival hyperplasia is frequently associated with the long-term use of phenytoin for control of
convulsive disorder. The purpose of this study was to investigate on the effects of lipopolysaccharides
(LPS), ursolic acid and oleanolic acid to phenytoin-induced cell activity in human gingival fibroblast.

Human gingival fibroblasts were cultured form the healthy gingiva of orthodontic patients. Gingival
fibroblasts were trypsinized and transferred to the weels of microtest plates. Fibroblast were cultured
in growth medium added 5ug/ml of phenytoin, 5ug/ml of LPS, 10™™M of ursolic acid and oleanolic
acid. The passage number of cultured fibroblasts were fifth and eight. Cell morphology was examined
by inverted microscope and the cell activity was measured by proliferation assay. Ursolic acid significa-
ntly modulated cell morphology into globular shape at the concentrantion of 10™'M in the presence
of phenytoin and LPS, and the cell activity was significant! decreased by ursolic acid or oleanolic
acid regardless of the presence of phenytoin and LPS.

These results suggested that the increased phenytoin-induced cell activity might be modulated
by ursolic acid regardless of the presence of phenytoin and LPS.

These results suggested that the increased phenytoin-induced cell activity might be modulated
by ursolic acid or oleanolic acid. Further study is needed to clarify their toxicological effects on

cellular modulation and mRNA expression change.

Key word : phenytoin ; cell activity + cultured human gingival fibroblast ; gingival hyperplasia ; olea-

nolic acid 5 ursolic acid
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