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Aou Hze dFeld diF#e cytokines
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7} 598 target cellsol] A8 EFHE 71X
I o]l AT, AFdd BAHE
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E AHEEAY #BEGAYo] L FE9
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ArEerte 2 48A A goh 29
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ALgo] ol sty ok a2 olgd
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isoquinoline Al alkaloid?l berberine® & 13 <
A 2 SAFH FFo T W FEY
Fa24e 7Y FAF AL, AP2g, ¥
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(1) XIFQILH MIZo| Bt

AFARAEE ZHANEE Y5t LAS
E2FAY W EE A3Y TR AFAaR
B Aok 2tes dnstd, 24 xols
HBSS(Hank’s balanced salt solution,
GIBCO/BRL, USA)Z 33] A3 st z=3}
d9qE AAsAG. AFF Aot s
100mm ZAujgFg FHA 713 159
bladeE ©]&3td $-efo} ¥H(GIBCO/BRL,
USA) 10%9 A A (Penicillin G 10,000
units/ml, Steptomycin 10,000ug/ml 2
Amphotericin B 25uw/ml, GIBCO/BRL,
USA) 1%E T3 a-MEM(mimimum
essential medium, GIBCO/BRL, USA) ujd]
A A2 F 139 e AFAzRF L B
HE F oJEL 1 mmPeE MAY 60mm
2t WAl 5~679 27e HAN
Y. 2 & F 3087 37°C, 5% CO;, &%
100% 2} wiF7 oA Wi FHA] wiete] 237 o]
22A FREEE WA F, 2z i FHA
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T 10% FEiet 33 1% BA8A7 3714
a-MEM 3 ml¥& F7h8tal, DM EFo]
B4 7R 2-3d 7HHoE wjFdE 2
geteA Aduds dAsAn AFA
AEHEZT A94Y HREAXY FHE
Hole plates A9 ste] ALgstgion & 4
& 5~83 AUwMgd AFANAEE ©]
&3ttt

(2) ez FH|

B Ay A& 3 lipopolysaccharides
Fusobacterium nucleatum 1095304 ¥2] gt
Ao g A9 wi%e Schaedlersl A & A&
o] YFERAZFA F4FE YA v g
(80% Ns, 10% Hz 10% CO: : COY Lab.
Products, Ann Arbor, M, USA)E o]& 3}
37°CAA BAE R 36A17 Fr1AHoR u
st wWgE Aae ¢€3(10,000 xg,
20min, 4°C)3te] Ha® A AEFE 33 Al
A} T FHRFEZ 13 AFste YFAxs;
Aok AZAIZ FAS Westphal 52 HHH
of wat 68°C /4 lmlol &4 200mgo]
HEE3te AN F FYT G 90%,
68°C<] phenol(Merck) 3 &3t 1587 &
wEtEA e A T 2% d5Edd 10°Cr
2 43 % 10000 xg& & 0¥ YHANE
FEAEES AH}L TLHFY FF
7}t A 23] wrRsled £3dE 89
A7 B8 BAANFE WEUxE
€ FE3a
oFA) 50gell FH/S 1000 miE 7HE
& o #slo rotary evaporatorZ F&
the freeze dryer2 FAARE] 62g9]
E2e dof AL3H o MEAPA = &
Fao &A71 I A 045me] membrane
fiter2 o3} Fgdte] A3 FHEL o
Fdgty st g G E wHA FTF
3 FHow IL-6 ELISA kite #F
GenzymeAloll A 7] 3t o).
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2. AlEHuY

(1) 30| XFAHME M0 DIXlE &
ol CHek ofu|AE

5~83] Athujdst DA EZF FY
AEE trypsinizationd the 1A F72 A
ETE Ao 24-well plated] well® 1x10%9]
AXE EF% F a-MEMo] &fd i
o2 31F F AlEujgS AN 244
7 AAF FREHR] gL AEE AAF
g8 e-MEMo 2 A ¥ M3z e 1013
g/mll A RE 103%/mi7tR 8] BEE Z+2Y
FEa7F 10817 HEE wjgde) 4o Z
wellol #7eta 1 2 2 47 st of
Z7-& e-MEMO A v 43t HEZ ALY
o} Ztzhe) wjrizie]l AdAE F F&AHA
g HEE AA3 A8 WgdS A A}
=, A W 1mle 7 wellel #@rbaoh
o] Al 24-well plated] H3E o] e A XS
FE Yotr7] 3 AHAFFol L
MTTEH(3- (4, 5- dimethylthiazol -2 -yl) -
2, 5-diphenyl tetrazolium bromide: Sigma Co,,
L.O., USA) 200 & 7} wello] A71s & 34
7F B Al Zukes AA SR AEed
wjklS AABL 20049 DMSO(dimethyl
sulfoxide, Sigma Co, USA)E #H7}eld A
" formazan 2AL £3A T 96-well
plate}o 2 &}

PlateE 2 &% % ELISA analyser{Model
ETY-96, Toyo instruments Inc., Tokyo,
Japan) 2 3 570nmelA FFEE S A
o oo Aget AEEYEE d2EY HE
2 A2, 7 A2 33 & 4
Al &t ot

A2 AEEAE
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(2) X|IFCIhMZ0l| LPSSt E3E SA|0f
0{st 429 MEEME

5~83] AUl ¥ dUMESF9 X F<U)
M EE trypsinizationdt t+& 7 AF7Z A
EFE Alo] 24-well plated] welld 1x1019]
NEE EF3 F a-MEMo| &i¥ w1
o7 3F B AlEudS ARG 244
7+ A & RFAHA g2 MEE AA
A& e-MEMLoZ Al ¥ A3 ujdg
oA AXE E4=E F7H7Ie & &4
10%g/ml, 109%/ml, ¥ 10~12g/mia} LPS 0
w/ml, Sug/ml R 10w/me] TEE 24 Z
st FAle FAst 1 2 297 v FEd
o} 22 a-MEMOA 8jgst QE2 A}
S35t 7tk g te] ARE F &
A 4L AMEE AAZ] Y3 wgAE
AAsZ, A g 1mlE zZH welloll H7tat
At

o]oJ A 24-well plated] F&Eo s AX
9] 4 Yotr7] 3 AAHTd LG
MTTLH(3- (4, 5- dimethylthiazol -2 -yl) -
2, 5 -diphenyl tetrazolium bromide : Sigma
Co., LO, USA) 20048 Zt weldl]l #7138 &
AT TS AENES AASFAT A Eu g
T wigde AMAsT 20042 DMSO
(dimethy! sulfoxide, Sigma Co, USA)E #H7}
st A E formazan AFE EAU F
96-well plateyo 2 &Zt} Plate® & E&
& ELISA analyser{Model ETY-96, Toyo
instruments Inc., Tokyo, Japan)®& &%
57nmelA EFF=E AUt W APt
g AXgNEE dExee HEsz AE3d
B, 7+ AL 33 WrE3le AA AT
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(3) PSSt BES SAl S8t 2P AF
OITHMIZ S| IL-69] Mol nIXlE Y&

5~83] Alulde dAMEZ] AFAY
M X E trypsinization3t t& FFAFIE
AEFE Ao] 24-well plated] welld 15X
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10t9] AEXE EF3 F «-MEMo] 44
WA oz a%F Ft NMENYES AAEA
o} 24AZF A3 F BAEHA 4 AEXE A
A7) A3 e-MEMOZ A H A H3 A
E EAE AN M T2 EHEE B
ol %9 #A 10%/mlE LPS Oug/ml, Sug
/ml R 10ug/m o] Fx& 24z} FAl| Fo
St 3, 6, 12 9 24 A7 FU vl Th
N2ZEE a-MEMOA gt MEE ALE-3}
Aok Zrzhe] w1 el Add F Wik A
29 1004% AAstA IL-6 ELISA kit
A ZALe] AMgRol whet IL-69 $=E A
Attt & Zbeks] 2sbd, WA 15mle] Al
HgH FFHTE HUIsld F §7°] 15L
7t =33 2°Coll A AMSEujrbA] Bas)
Atk 28] vl IL-63A) 7} coating® o
A+E plates?] ZF wello] thZE9] wjg
APFY wigAE 10044 R3] st H7tst
At} o]o]A plate sealerZ test well& Y1
37°Col A 3087 st wige] B¢
T A e AA}T "y wEY FUA
AXLHE o] 83le wellE Z3tA AH3}
Aok AA-L 53REE AP WA A
HE AE gAg 4H3] AAS] A F
o] #7904 plateE Yol EUYTH o]0
biotinylated antibody 1004 & 7Z+7+e] test
wello] H7HAZ ¥ thA] plate sealer®
37°Coll A 30&7F wiekstgth Wi & &
W sRAsA R 53] wE A A
Adidin Reagent 1004 & H7}stx 1587
37°CoA vl 3 thA] 53] AF A AA
t} o]o] substrate reagent A%} substrate
reagent BE T %o & 4o working
substrate reagent& wEo] Ztzbe] welld
10044 H7tsta Ao 1087 wiFstx
1}A stop solution 1004 & H7lee ¥lg-&
FEAIZAT ¥Ego] HEF 307 ol 96
well platesZ WL EL &4 ELISA analyser
g o|&3to 450nme] AN A FFZE
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1. @20 XFAfMZ FEzo ojR
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AFAANAE FHE Fo3t] AEEA
E zZAFS AdA 1038g/ml 10%g/ml ¢
FEE FAT oA E 1Y, 24F EF O
ZZo va F% AEEA JA BF
HRoen 105g/mle] FEFAFNHE 242
Al izl Blal oA AE&Egel o

Table 1. Effects of Rhizoma Coptidis on Cellular Activityn
of Periodontal Ligament Cells

day
' lday 2day

concentration

Og/ml(contrel) | 100.0045.35 100.00+11.49
103g/ml 27.63+0.29* 6.93+£051"
104g/ml 66.37+1.43* 44.374+1.05*
107g/ml 98.30+6,68 84.43+1.40*
105g/ml 114.83+2.08* 101474437
1077g/ml 13503£3.71* 116.27+17.70*
108g/ml 10757+1042 113.2314:10.45
109g/ml 118.83+4.14* 120.63+£10.36*
1071%/ml 12006 +£2.37* 12036 +6.01*
10g/ml 12393+1.43* 12947+1.29 *
10"%g/ml 128404 .98* 12730+8.74*
10%g/ml 109.73+£14.84 126.27+9.06*

*: Significantly different from the control(P <0.05)
Data were expressed as meant SD(%) of 3
determinations
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A HATHP0.05). 192AX e 10°%g/mliF o
TN, 2d 2NN E 10tg/mTEAZA thz
o3 Mg AEYE BeH 47 o
olgtel FxoME AT8AY #9% FUt
E EATHP0.05). 53 1dFdxe 107
g/mlelA 7H8 B NEBAHEE YR 2
dZAME 10tg/mldgA ANSHEE B
Aol AATFE we o JARAP
dA MEZHFe] FrtEE AoE eyt
(Table 1),

2. X|FolciM Z ol LPSe} S SAof
Foigl A MERAEE

X FEA A Eo) lipopolysaccharide$} 3#-&
Al Foste AL FHT 142
AgolA 48 10%/mlzt 10%g/ml T Fo
& FoAlM dzFd HE fo3 MESAY
F7He RYHH(P0.05). T3 lipopolysaccharide
Sug/m& Fog FolAe ¥ 10%/mle F
g ZAA izl HE) FoF NEEA
9 Z7+8 H Yo, lipopolysaccharide 10 g/
m-E T FolAes thxzel vls] o
xR 38 FAdZE fo A F
7} Holx| @ktH(Table 2, PC0.05). wakA]
lipopolysaccharide®] F%E7} W& FoA &
ol HEEAE FH3e FHoZ Yeyrh

] Z ol thM| £ lipopolysaccharide®t &
AN FAdte AXFAHL A3 2d
AgoA FE 101%g/mlF} 10%/mle Fo§
o] iz H& Fog MEEYL A
o lipopolysaccharide 10ug/ml 3 & 10
g/ml& FAF ZAXe fFojst AXE&A
ZAE B o]9Y RE HAYLS HERE
o] AEGA FoAF Aol AFHA &
StTH Table 3, PC0.05).
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Table 2 Effects of Rhizoma Coptidis on Cellular Activity of LPS-treated Periodontal Ligament Cells (1st day)

hizoma Coptidis
Og/ml 102g/ml 10¥%/ml 10%g/ml
Lipopolysaccharide
Oug/ml 100.00+8.35 99.83+271 128.03+£5.92* 119.20+12.80*
Sug/ml 110571374 109.23+8.39 12550+12.26* 115.27+8.20
10ug/ml 113504942 91.57+10.73 » 100971320 11580+£9.96

* . Significantly different from the control (P ¢ 005)
Data were expressed as mean+SD(%) of 3 determinations
control © lipopolysaccharide 0 ug/ml, rhizoma coptidis Og/ml

Table 3 Effects of Rhizoma Coptidis on Cellular Activity of LPS-treated Periodontal Ligament Cells (2nd day)

Rhizoma Coptidis
0g/ml 10%g/ml 10%g/ml 10-5g/ml
Lipopolysaccharide
Owe/ml 100.0045.37 12037 +£11.32* 120.6340.60* 96.10£517
Sug/ml 9540+255 92631234 101.70£365 95.80+2.72
10ug/ ™ 9397+5.36 91504841 92.30+£5.93 8340+£171*

*  Significantly different from the control (P ¢ 0.05)
Data were expressed as mean+SD(%) of 3 determinations
control : lipopolysaccharide Oug/m, rhizoma coptidis Og/ml

Table 4 Effects of Rhizoma coptidis on IL-6 Production of LPS-treated Periodontal Ligament Cells

hour
concentration 3 6 12 24
LPS Oug/ml
RC Og/ml 100.0030.25 100.00£27.85 100.00+£18.90 100.00£34.70
LPS Sug/ml
RC Og/ml 76.63+10.96 117.20+46.73 1273044150 203,20+56.70*
LPS 10ug/ml
RC 0g/ml 98.20+21,13 93.20£9.07 98.07+16.46 211.80+13.00*
LPS Oug/mi
RC 107g/ml 1098715918 100.90£2591 118.071:24.95 52371845
LPS Sug/ml
RC 109%/ml 82.50+9.30 100.53+£25.65 173.73+£6941 142.80+16.90
LPS 10ug/ml
RC 10%/ml 84.00%5.08 112404528 171.40+39.90 112.27%7.65

* : Significantly different from the control (P < 0.05)

Data were expressed as mean + SD (%) of 3 determinations
control : lipopolysaccharide 0 wg/mi, rhizoma coptidis 0 g/ml
LPS : lipopolysaccharide, RC : rhizoma coptidis
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3. LPs2} HHE IAlof Foigt A2 A
FIcHMZEo| 1L-62] Mikojl o[X =
=k

2)Zelt) A ¥l Lipopolysaccharide$} &
< A FAE AL 24N7ZF W gFEF
lipopolysaccharide Sug/mé 2 10ug/ml S 5
31 FHE FA3A & ZolAM dzZd)
H g fFo8tA & IL-69] Aito] FAEHSY
th(P<0.05). 28y TE AFZAHE= =
3 frefg Aolrt gl Table 4).

v. &% 3 13

AFde dad AU A Aol
g ZRoln o AlFe] LPS7H A EE

A A TFY cytokiness EHIFTE A
FEL HHESH 2¥oz AP @

[e]

< cytokineso] #A3T} IL-65 HHugo
A 583 cytokinesF 3l B-A 29 g
ARG EZ ] HFE3}o] Fosin™, T-A)
¥ ZAg 280 T BA C39 g
w4719 wd qYe I, dH
2 FEFAMY IL-69 o) g #A
°of 7t gled HriEcl= AFFEA
o #HFAHAN gL Fx9 IL-67F HE
HAuthe B8 myeloma A Xl &3] IL-
69 Aite] FAHAThE B F¥e] 9ok
oY FESL T F5E THAEE IL-6
7h e geEed = EF5E vilske
Zo] opdst FZHc

AFAde Hebdd AzxEe F K9 A
313} 22 Atolo] fAst] HolE AA|dHe=
7158 Zhe v 3E dgxFen £F A
FzxHo AYPYAR FAFh AFAR
FE sy, 243 Wit AFEEH 22
dEol o8l FRAT F. AFAY e o]
g Wste A2FFd FH Az FE

71 @Y. HZo| AFANAEY 7T
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24 g 27 AF7E ANk Isatsud?
< AFARAEY A2 HFEAZANA ]
TYd Aol LPSH o8 ZAH® X3l
WA Eo A ZAaEHE Fol o At Yo
Shimizu $%-& IL-17} A AFA A E)
A IL-69] 4 FX8H olE XFAA
FE A e AAEAEEY o gL IL-6
A BT () o) F AME AF
Aol 27 AF:23 9 gy FAgE
ERd T},

el el ALEEHO A & AYkAA
FoAA 9359 ¢gdl g7 dgz gHA
g FHLE #HFH HIL H8 d+H
2 el 9L AYAAZF magnololo]
U honokiol 5] %9 w7/l E A< cytokines
o] g AL RuFPoy {F O
T AR cytokineBd AA Ao o3t
o FU FHE sy Yok B 4 5
2% FHAEE LPSE 7NN & thzF:
S/ IL-189] A EHE HAG
A FoRM ke ANFAB/XNE FHE 7]
2E 33T 2 dA7eA 2188 ¥d
(& #, rhizoma coptidis)¢]
isoquinoline Al alkaloid¢] berberine©] t},
Berberine> DNA, RNA, @2 2 7o)
A AAE FReA Asiste 53
ZFA AL Qlo] @RS ARIFE wEde
324 AR 71eE AdeA =9 gy
AAAE, FEFUNLHZ AL FaFE,
FEEFAE TS YERA Ao,

B At AFEAY AE Al Wl
LPSE Foste IL-671 Aitsl= 71 go}
HY 9 QLA el AREET
Ae FAFAHA FHo 3] AYito] A
©7He YotRw FFdo] FAY ME &
Aol mAe TS FIAFOLER YA
o] AMSIHEAS Hks] fstd A3
o},

A F22 9 A FAdes AEEZE AL
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AR, XL AAZZAAE, SHE, 5
AE 5ol Stk o]E A¥ F Bower F4
€ AL AFEAZI AF23F A F2
AT FA3 v Qo) Bokyo F2
A& AAZAAEG AZZFA X7 2dH
A HEFI}YE AdE A2 F59 24
73HE 2y FAFHIL, Stahl e X
2 YA XY wE o dF AFG o
el A3t dJud A2 F49 24
A& FAO dWE § ey xFYe
ANEA 7tedel A 89 FA34AY. o]
9= 2 Melcher* 9 ¢} Isidor® &= 2] F<¢)
oA feiE AFAHAENF A2HEH FH
ZF3te] A2 wWotdo] FAFHY sFHY
A WEe 7H AFAUY Aol o}
A X4 Fejsb vErdoa B3Es
o A e HY B F=E A9}
A Aud PN F-E 10%/mloldte] T
AA FAUAE HEA] AXEYE F
MR te AsE A AFAEY 23
of 3o ikl HF5E AANYL FFo=E
st AdE XNF2FHY YL ==
A4 & AxF 2 9gHde F43} olg o
Nete AAxF L FYAFgo FFHL
2 A3 APAHE Zof AFHE A
HE Agste Aol AFAEF 7T
T Ue oA AF 3 Aled AH
Z71GAANA AER F99 AFAYERE
FAHE AE7 ] HA o|F ZA3H
ol MEU ZAHHF 7Ho] FHH=
Al AlAddetd oz AL AP
F FAHFIE FdHe ARFo FAH=
Rinolgtd o FFHe] o9} e AFAUA
T Uid 524 58 o] AFA R
TS £ ez AZdn

$H LPSE Foldle AAFH R X3l
A X FFuEs FEdy FHE FAI
Sujo] AEEHE HriEr] 9% AFA
19ZdME Sug/ml LPSE £43 ZME=

KX
T

1.
T
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& 10%/mle] FxoA HEZA o] F7}31
W 10ug/ml e LPSE T3 ZoME od
X9 FHAME NEZZAo] dFFd ¥
3 FoleA FUHEA ERT 28 FAAME
BE LPSTEAFAA AEEAHY ZFrht &
22 gten 238 LPS 10uw/m 3 3
10%g/ml& Aol Fog oM AEEA
9 JAI7} FAHJC o] AldE B m
FEL F2 AN 2& FE9 LPS:E
o tsiAe BAFEo]l oy LPSe 52
TE, & 2377 AHAdEe MNESA
H Ego] HA ge Aoz AzHEyg,
IL-69] Aite] gk AFolM = 24470
AA @S FARA ¥ LPS Sug/ml
10ug/mBHg T3 FollA iz vs) &
oA Folxl IL-69] S HYoen 3 6
2 12717 B FdME g22H Fe 2
o7} ARX EF FHA FAld FAF
AME FAg IL-69 A4 2ole YUk
£ LPSE FoT A$ AFAdAZAA
IL-69] Aite] F7tH™ FH3 FAlo] R
e A$olle IL-69 AjAto] ZHAEL ¢n|
gt ol Naomi F9o] X FIchA Eo
LPSE FoA3E& o 3A7HEE dxFo) 3
T8 IL-69 A4 F7HE Ho|y LPSEH
AIZb B &g vl gt IL-69 Aiko] F7t
o gk 83 AIZFHQL HellA dX
HA =k oldg AFAE A AFU
AXE 9 zolg} AMEH LPSY EH7 t=
7] W E o2 AlgHT Yamazaki S0 Q4|
2L AHFEATY LPSE Ho38o IL-67}
s = 3 LPSE Fo3te [L-187F &+
ozl WG XL MHRFRAHE AF
3t IL-67} A4ts= RS vxste IL-67F
LPSe| o3 AHHoRE XN HARMEE
e AANEE dEoe IL-187) HA 45
o] o|Zo] A& MHGRAM I L3t IL-6
E HHAoE Aidstes Yol ¥ 2dx ®
FEAY ol B dAFolA 1L-69 Aato]

=

i
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=
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Hlad xA dojd RE& AWE £ 4 o
E3 IL-67F PR PAHER, HHF
02 AJHEAT Fdo] IL-69 BiHE
AANAZ & AFE vepdch

e 2 d8AA A gEe 33
A 2o &4& F8H IL-69 HYire o
Aste Aoz wagon JdodrMe g
o] 7He¥ Aoz Atgdr

v.4 &

Tl gt A AME-E = Al o) AF
A Az &4 ofH FFE vixy g
% 2 AgubgoA EuHE LPSE £43
AFA AT FFFo] BAHE IL-6
7F AR B ertE Golra, AFQA) A X
LPSe} &S FAY FAUS o A &
A IL-69 Ao o F3Fo] JJE71E ¢
Ol AlYE AP g e A&
< Ak

1 B3t 50goA 62g08 =23t o

< EEE FRTFAN 59 AR Ago
A 10%g/ml o] &te] HFmolA A EEA

o] o5 F7HE Aoy 19FRTE

2dwollN H2e Fxo o] s}

Al
2. 39} LPSE FAld F43 A% LPS

10wg/ml-& T3 FolME oH x|

P Fo 3 A AEEHE

Fod F71E FFHAE= EFIAW

LPS Sug/ml-& FAg oA &= 34

10%/ml& FAl £ 3¢ el

F7H AEEAEE A g e

FE9 LPS dsid e o] NEZ

A& BAste Ao g Azhdd.

3. 24N 7 Rl LPS Sug/ml E 10ug/
mTHS T3ty FEL B3R g
oA F9 A =2 IL-644E BY
on o] HsIHAY, LPS7t A7t

649

. Mornison DC, Ulevitch RJ.

. Lindemann

A oge ZANE WzzH Haq
IL-6) o] folg 2ol gtk

FoEsl

. Wahl SM, Costa GL, Mizel DE, Allen

JB, Skaleric U, and Mangan DF. : Role
of transforming growth factor beta in the
pathophysiology of chronic inflammation.
J Periodontol 64 : 450-455, 1993,

L FRE, o8, 2719, M, AEH.

L BE2EERYo] A& Miotize 4
291 24 sl nAE 9 AT
2832 Vol, 24 No 1 : 144-153, 1994,

. Morrison DC, Cuncan Jr JL, Goodman

SA.
endotoxin, In Bacterial Endotoxin, Alan
R.Liss Inc, : 81-98, 1985,

* In vitro biological activities of

DA review-
the interaction of bacterial endotoxins
with cellular and humoral mediation
system, Am ] Path 93 : 527-618, 1978.

. Heath JK, Atkinson SJ], Hembry RM,

Reynolds JJ, Meikle MC.
antigens

Bacterial

induce collagenase and
prostaglandin E: synthesis in human
gingival fibroblasts through a  primary
effect on circulating mononuclear cells.

Infect Immun 55 @ 2148-2154, 1987,

. Lindemann RA, Economou JS.

Actinobacillus actinomycetemcomitans
and Bacteroides gingivalis activate human
peripheral monocytes to produce
interleukin-1 and tumor necrosis factor. ]
Periodontol 59 : 728-730, 1988,

RA,

Rothermel H. : Production of interleukin-

Economou ]S,

1 and tumor necrosis factor by human

peripheral monocytes : Activated by



periodontal bacteria and extracted
lipopolysaccharides. J Dent Res 67

1131-1135, 1988,

8. Ishimi Y, Miyaura C, Jin CH, Akatsu T,

10.

11,

12,

13.

14,

. Bartold PM, Haynes DR. :

Abe E, Nakamura Y, Yamaguchi A,
Yoshiki S, Matsuda T, Hirano T,
Kishimoto T, Suda T. : IL-6 is produced
by osteoblasts and induces bone resoption.
J Immunol 145 : 3297-3303, 1990.
Interleukin-6
production by human gingival fibroblasts,
J Periodontal Res 26 : 339-345, 1991.
Takada H, Mihara J, Morisaki I,
Hamada S. : Induction of interleukin-1
and -6 in human gingival fibroblast
cultures stimulated with Bacteroides
lipopolysaccharides, Infect Immun 59 :
295-301, 1991.

Yamazaki K, Ikarashi F, Aoyagi T,
Yakahashi K, Nakajma T, Hara K,
Seymour GJ. : Direct and indirect
effects of Porphyromonas gingivalis
lipopolysaccharide on interleukin-6
production by human gingival
fibroblasts, Oral Microbiol Immunol 7
218-224, 1992.

Meikle MC, Heath JK, Reynolds JJ. :
Advances cell

in understanding

interactions in tissue resorption:

Relevance to the pathogenesis of

periodontal diseases and a new
hypothesis, J Oral Pathol 15 @ 239-250,
1991.

Mary BA, Petros DD. : The role of
cytokines in the pathogenesis of
periodontal disease. Curr Opin
Periodontol : 39-53, 1994,

Dinarello CA. : Biology of interleukin-1.

FASEB ] 2 @ 108-115, 1988,

650

15.

16.

17.

18.

19,

20.

21

Naomi O, Yasuko S, Yoshikazu K, Utako
M, Mitsuo H, Tetsuo O, Hisashi T,
Hirotsugu I, Yoshimitsu A. : Stimulation
of interleukin-6 production of periodontal
ligament by porphyromonas
endodontalis lipopolysaccharide, Biochem
Med Meta Biol 53 : 130-136, 1994,
Kishimoto T, Hirano T.
interleukin with pleiotropic activities, Bio
Essays 9 : 11-15, 1988.

Hirano T. Interleukin-6. In the
cytokine handbook, edn 1. Edited by
Thomson A. New York
Press : 169-190, 1991,
Hirano T, Matsuda T, Turner M,
Miyasaka N, Buchan G, Tang B, Sato
K, Shimizu M, Maimi R, Feldmann M,
Kishimoto T. : Excessive production of
interleukin-6/B cell stimulatory factor-2
in rheumatoid arthritis, Eur J Immunol
18 : 1797-1801, 1988.

Shalaby MR, Waage A, Espevik T: :
Cytokine regulation of interleukin-6
production by human endothelial cells.
Cell Immunol 121 : 372-382, 1989.
Feyen JHM, Elford P, di Padova FE,
Trechsel U. : Interleukin-6 is produced
by bone and modulated by parathyroid
633-

cells

A new

¢ Academic

hormone, ] Bone Miner Res 4
638, 1989.

Linkhart TA, Linkhart SG, MacCharles
DC, Long DL, Strong DD. : Interleukin-
6 messenger RNA expression and
interleukin-6 protein secretion in cells
isolated from normal human bone :
Regulation by interleukin-1, J Bone
Miner Res 6 : 1285-1294, 1991,

. Kamagata Y, Miyasaka N, Inoue H,

Hashimoto J, Iida M. Cytokine



production in inflamed human gingival
tissue, interleukin-6. J Jpn Assoc
Periodontol 31 : 1081-1087, 1989,

23. Masada MP, Person R, Kenney ]S, Lee

24,

25.

26.

27.

28.

29.

30.

SW, Page RC, Allison AC.
Measurement of interleukin-1 and -6 in
gingival crevicular fluid: implication for
the pathogenesis of periodontal disease, ]
Periodontal Res 25 : 156-163, 1990,
Richards D, Rutherford RB. The
effects of interleukin-1 on collagenolytic
activity and prostaglandin-E secretion
by human periodontal ligament and
gingival fibroblast. Archs Oral Biol 33 :
237-243, 1988.

Saito S, Ngan P, Saito M, Kim K,
Lanese R, Shanfeld ], Davidovitch Z. :
Effects of cytokines on prostaglandin E
and c-AMP levels in human periodontal
ligament fibroblasts in vitro. Archs Oral
Biol 35 : 387-395, 1990,

IWEMBE. : Berberined gZZol=9
FEoreiety A7(A 1), FE 2 2

o] FAAEY FFJAFE. AEET
72 : 899-908, 1976.
AfREE—. : Berberine®] o234 27

Bf. B 53 ¢ 63-74, 1957,
Fukuda H, Watanabe K, Kudo Y.
Some observations on the cardiova
scular Effects of 9-substituted berberine.
Chem Pharm Bull 18 : 1299-1304, 1970.
Westphal O, Jann K,
Extraction with

Bacterial
lipopolysaccharide
phenol, water and further application of
treatment procedure, Methods in
Carbohydrate Chem 5, 83-91, 1965.

Hirano T, Taga T, Tasukawa K,
Nakajima K, Nakano N, Takatsuki F,
Shimizu M, Murashima A, Tsunasawa

3l

32,

33.

34,

35,

36. Moskow BS, :

S, Sakiyama F, Kishimoto T.
B-cell differentiation factor defined by

. Human

an antipeptide antibody and its possible
role in autoantibody production. Proc
Natl Acad Sct USA 84 : 228-231, 1987.
Lotz M, Jirkk F, Kabouridis P, Tsoukas
C, Hirano T, Kishimoto T, Carson DA.
: B cell stimulating factor 2/interleukin-
6 1s a costimulant for human
thymocytes and T lymphocytes. ] Exp
Med 167 : 1253-1258, 1988.

Baumann H, Onorato V, Gauldie ],
Jahreis GP,

phase plasma proteins are stimulated by

Distinct sets of acute

separate human hepatocyte-stimulating
factors and monokines in rat hepatoma
cells, J Biol Chem 262 @ 9756-9768,
1987.

Kawano M, Hirano T, Matsuda T,
Taga T, Horii Y, Iwato K, Asacku H,
Tang B, Tanabe O, Tanaka H,
Kuramoto A, Kishimoto T. :

generation and requirement of BSF-

Autocrine

2/IL-6 for human multiple myelomas.
Nature 332 : 83-85, 1988.

Nishimura K, Noguchi Y, Shigeyama Y,
Naito M, Fukazawa E, Yamaoka A, :
An ultrastructural study comparing new
gingival tissue attachment on chemically
exposed fibrils and retained periodontal
ligament. ] Osaka Dent Univ 25 :@ 63-
75, 1991.

Kai K. SEM study of vascular
architecture of periodontal ligament
under chronic marginal periodontitis.
: 273-289, 1989,

A histomorphologic study

Kanagawa Shigaku 24

of the effects of periodontal inflammation
on the maxillary sinus mucosa. ]



37.

38.

39

40,

41,

Periodontol 63 : 674-681, 1992.
Isatsu K.
growth factor- and lipopolysaccharide on

Effect of transforming

human periodontal ligament fibroblasts
and human gingival fibroblasts, J Jpn
Soc Periodont 36 : 102-113, 1994,

Shimizu N, Ogura N, Tamaguchi M,
Goseki T, Shibata Y, Abiko Y, Iwasawa
T, Takiguchi H.
interleukin-1 of interleukin-6 production

Stimulation by

by human periodontal ligament cells.
Arch Oral Biol 37 : 743-748, 1992.
AN, &4, AFH, W
Magnolol® honokiole] 3, ZY&A &
HEL AMEEY F cytokinedFo w]
e 9% @ FHE3A Vol 23,
No 1 : 145-158, 1993.

FAA, £438, 5, w7 - A
F&E°] AEAT % cytokine A4l
e Y HXFHEIA Vol 23,
No 1 : 37-47, 1993,

Bowers GM, Schallhorn RG,
Melonig JT.
new attachment in human intrabony
defects. A literature review. ]
Periodontol 53 : 509-514, 1982,

N

and
: Histologic evaluation of

652

42,

43.

44,

45,

46.

47.

Bokyo GA, Melcher AH, and Brunette
DM,
ligament by periodontal ligament cells

. Formation of new periodontal

implanted in vivo after culture in vitro.
A preliminary study of transplanted
roots in the dog. J Periodont Res 16 :
73-88, 1981,

Stahl SS. Repair or regeneration
following periodontal therapy? J Clin
Periodontol 6 : 389-396, 1979.

Melcher AH. : On the repairr potential
of periodontal tissues, ] Periodontol 47
256-260, 1976,

Melcher AH. : Repair of wounds in the
periodontium of the rat. influence of
periodontal ligament on osteogenesis.
Arch Oral Biol 15 : 1183-1204, 1970,
Isidor F, Karring T, and Nyman S, et
al. : The significance of coronal growth
of periodontal ligament tissue for new
attachment formation. J Clin Periodontol
13 © 145-150, 1986.

Garrett S, Crigger M, and Egelberg J. :
Effects of citric acid on diseased root
surface. ] Periodontol 13 155-163,
1978,



-Abstract-

Effects of Rhizoma Coptidis on Cellular Activity and IL-6
Production of LPS-treated Periodontal Ligament Cells

Ki-Bum Song, Young-Hwan Kong, Hyung-Keun You, Hyung-Shik Shin.
Dept. of Periodontology, College of Dentistry, Wonkwang University

In infectious disease, invasion of host tissue by bacteria or their products frequently induces a
wide vanety of inflammatory and immunopathologic reaction. Evidence indicates that cytokines
are involved in the initiation and progression of chronic inflammatory diseases, such as
periodontitis, Interleukin-6, which is a multifunctional cytokine, has important roles in acute and
chronic inflammation and may also be implicated in bone resorption,

Periodontal diseases are characterized by chronic inflammation of the periodontium with alveolar
bone resoption. A principal driving force behind this response appears to lie in the immune
system’s response to bacteria, Many of the cell components which have been shown to function
as virulence factors in gram-negative bacteria are associated with the bacterial surface. Of these,
lipopolysaccharide has been characterized as one that mediates a number of biological activities
which can lead to the destruction of host tissue,

Non-steroidal antinflammatory drug is used for reduce inflammation, and most of NSAIDs
inhibit prostaglandine Ez production, but it is shown that PGE: production is stimulated by

II.-1 in recent study. So, the influence of other cytokines except PGE: on periodontium can not
be avoided. Therefore, new antiinflammatory drug is needed. Rhizoma coptidis is used in oriental
medicine for anti-inflammation and antiseptics. In this present study, we examined the IL-6
release in periodontal ligament cells treated with the lipopolysaccharide, and also the effect of
rhizoma coptidis on cellular activity and IL-6 production of periodontal ligament cells.

To evaluate the effect of rhizoma coptidis on cellular activity, the cells were seeded at a cell
density of 1X10* cells/well in 24-well culture plates, After one day incubation, 10-6, 10-9 and
10-12 g/ml of rhizoma coptidis and 5, 10ug/ml of LPS were added to the each well and
Incubated for 1 and 2 days, respectively, Then, MTT assay were carried out,

To evaluate the effect of rhizoma coptidis on IL-6 production, the cells were seeded at a cell
density of 15%10* cells/well in 24-well culture plates. After one day incubation, 10-9 g/ml of
rhizoma coptidis and 5, 10 ug/ml of LPS were added to the each well and incubated for 3, 6, 12
and 24 hours, Then, amounts of IL-6 production is measured by IL-6 ELISA kit used.
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The results were as follows :

1. Rhizoma coptidis(below to 10%g/ml) significantly increaed cellular activity of periodontal

ligament cells than control.

2. Rhizoma coptidis(10°g/ml) significantly increased cellular activity of LPS(5 wg/ml)-treated

periodontal ligament cells than control.

3. LPS(5 and 10ug/ml) significantly increased IL-6 production of periodontal ligament cells than

control.

4. Rhizoma coptidis(10°¢/ml) decreased IL-6 production of LPS(5 ug/mi)-treated periodontal

Jigament cells than LPS only tested group.

These findings suggest that stimulation of the IL-6 release of periodontal ligament cells by
LPS may have a role in the progression of inflammation and alveolar bone resoption in
periodontal disease, and that inhibition of the IL-6 release of cells and stimulation of cellular
activity by rhizoma coptidis may help the periodontal regeneration.
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