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I. M4 £ Al AFHE AWl wHAA o] IL-1p8] M E
A JAshe A0 it £8 AT 2
AAFARE Xolg EFAL Ue AFAY, X A FUAE F 53] GRARE T A EE
28 B ALz dF A% =AY T2 A FAELE BN AW A B

zlo] F4, o]l2RAF Xjote] F o Y werg op7i3ke 71418k 9l
AE-g B, XFAFLS ARV BAHe = w}ehA] PGE2-4 ARAAA 2N F2 v2EHz
2598, Adridd F435) dAste g8 Xolg] o]=-d &dAA ¢! Indomethacin, Flurbiprofen, Na-
ge-g oA e F4&AYE, A 2 FHo) o proxen A A Fo] AME-E] I gl o} A A 2 o)) g

e ABHAFY, HUAM DHOR 2YRAE
SplEhe 4AY AFY 5o etk @@ X
Fde 2 4ol Az ¥ad ARy

2o gate] FAHDY oF AT 2
A9l 3 B% Qo VLT, 54 R Bz
PEHUT BN WYor oy IZTAH

AN EAe] ZAWe] FEHWN AFz9
doE B, wez JAHA o AN A%

EF, AHE 93t MLE Aol ik, =3 PGE,,
IL-13A4Fd A 9} collagenaseFAFAAE FAlo] &
HAon P § U AGAA 2] HHAL o] Fo
AA F3a 9ok AFEA R glolM FxF g
AT 23 AL I FHHVOR F e
ol EXF AL TIAREAA 2 BUAL =
Bt o8t F7 FoAsm glon T3 FA
e SUAA S EX F3e A @

Azl ow 2 a4 JojMe AFYATY A =il 2ok AFRAd) 2H A X5Ad Aot
FoAA, A7 L o5 AT 2dly JAEHE 4% Ao AEGHE F FehA FAAFD0] Fbdor
2 wdukgo wA B g R AF2A AT of7lElal gleml 101] g AE ZEEHAURE
FAsle] g ZANY FHe] st 12 ¥ a0 243U (PDGF-BB) 2 d+¥
Aol ®Hoh XFHATe AR L 4L ekl Z}(IGF)oﬂ 3 SFE97) Fol AW

g L AFEEE 7R ASAAE o) &g 3t Utk e ole s ARl XA HEARE

goyg o] 88la Ut ¥F 2 ANk A EE AAAARA dAe AEFEC)YdE Algo F
Aadals Be HlaHZo A JAAE THOE AR gtk AFAZY] o 2 AFAol gt
AHEEER ik, zElu} oleldh wlAdHRo|=A4 & Al X AFHATFY AAE A dF4 g
AAE F2 AZ7F Aikeke d5uA B2 PGE, AT FAA L XNF2A QYA e Yo
o] AN 1 7| Re T3 9ok, 2 Ha SEoMY AT BEs] AYHo] gon B
AT A o] PGE,2] Ao @au-g- B IL-1p9) Ao F2EEL FESH Utk 28y oH B

* 2 =82 19939% AUty ¥y A4aATu(02-93—-232) Aol 9§ A},
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Ae9 AEYNH ATFAFAE Tt 1A e
Azt W EFE DAtk

B d7e o8 AYERF FEEY A&
Aol Eoll it AEEH AJste) 7]et Hgol
X ATE B3 AL FYHE 2ARI L
o] FAHEL ZF Yoz FAAEE FEd
AFzAAQB FFE 7iAe FA AP0 &
BTN AEEAE 7XEe B, AT
FFARS axe dAFE vAE A3 L A
29| 11118 R PGE, A4t vl3j= 9P w3alnat
sed 2 Z3o] ot

z=

I, dA7xE ¥ 2y

1. g7z

oFA| o] #u] R th5(Zizyphe Fructus)el &3
%

1 3=(Zizyphe Fructus) 300gS 70% EtOHZ %
3ol A 3XHY 23] BF, FEET. FEHAA
EtOH& & o3, 4¥8& AUFSF3t EtHO ext-
ract (140g) € ¥Eth. EtHO extract(1409) & F+/
4 500mlol e, FHFEEYE TE F ojA

Zizyphi Fructus(300g)

Hexane 500ml2 33] X® $%3}o Hexane frac-
tiong& Aot ©13& F%3t] Hexane extract(1lg)
£ dedh golsle 59 @99 benzene 500
mlZ 33 2% %3l benzene fracion® ¥,
o]A& ¥%3} benzene extract(0.7g) 2 detl.
A &3t Folgle SFFEE N 9 ethyl acetate 500
mlZ 35 ¥ F&3lA] ethyl acetate fractions
A1, o] AL 5Z 3l ethyl acetate extract(1.5g)&
deth A&sd dolsle FHFFEEY BuOH
500ml24] 33] A& 23t BuOH fractiong& &
o] A& ¥Z3le BuOH extract(13g) & d&tl.
ixgle 2 golgle FRTEED S 539 H20

extract(120g) & I&

a1,

=2 = - -

2. oigrehy

2-1. M Euj<k

A ZujgS 95t d7x] FEAH Y] Al8)
Logn gl B AAME AMEy do uX
ABE 98t WL AAE diges AU &7
29 2L 5 At AFHAN FHE
ol &3t XA gl AefF-& AAH3NL Y] HArE
oJejd Mol ek F2uiIE AT xR

extd. with 70% EtOH for 3hre twice
filtered, and concentrated

70% EtOH extract(140g)

suspended with H.O 500ml

|
|

H,OQ suspension

|

residue

I extd. with hexane 500ml

n-hexane layer(1g)

|

H;0 suspension

I extd. with benzene 500ml

|
benzene layer(0.7g)

1
H.OQ suspension

l extd. with ethyl acetate 500ml

1
ethyl acetate layer(1.5g)

1
H,0O suspension

extd. with BuOH 500ml

[
BuOH layer
concentrated

BuOH extract{13g)
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concentrated
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ol WAt AAE N BAAXe2HE A
gt A3 Z2ZHL 100U/ml Penicillin™ 100
pg/ml Streptomycin®] H7FE o-MEM 4 vl Aol
A A A" Ae2AE of Imm’E AET
e 35mmA Eu)F H Aol 2 A BAAA 100U
/ml Penicillin® 100ug/ml Streptomycin 2 10%
FBS7} 78 o-MEM$E ©] &3t MZu]ge Al
galgon 39 HHo 2 wigkel-g m3ks] FHA
sA sFA AT MFA FEE 95%, L5 37
TE fAEEA 95% 9] T 5% 9 CO.E AF
g3ty

2—2. AYF FHELAATE 24

2—2—1. Crude Enzyme® F2

Crude Enzymee Ono¢l ¥*& <t Wiy
F23y.

1ml% hemin 5pg® menadione 0.5pgel H7Hd
Trypticase soy broth(BBL) ol 3¢zt 37CY] #7143
uje¥7]1(10% CO; H, and 80% N,)llA P.gingiva-
lis (W50)E #%3}Ac. o] A X EL 12,000xgo Al
208 B¢ 94 £EE 58 AAHD 2 4EdE
AAANA HEFT7E 80% HA Tk AJELS 12
000xgoll A 208 F9F 4R 2mM CaClE
Z38l= Tris-HC! buffer(pH 7.5) 50mM 30mll
LAk o] BHAS T bufferd] FA¥ F
718 EXE crude enzyme2 0.22pm filterol
53 AA B Ao AR

2-2-2. Ak &%) BYQ BeELA
ek 4.

YRR AL A5 PSP L Nagais? 9 Col-
lgenokit CLN-100{Collagen Technological Co.)&
ALg-ste] AR SH L

BAg 322 50mM Tris-HCI brffer(pH 7.5)
0.1m1$} brown tube®l A 0.05% fluoresceinisothioc-
yanate(FITC)-conjugated collagen type 122 4
# substrate solution 0.2mlZ ol FoA Uk, B
¥he-2 crude enzymes 02mlE &7 3H7hste] 4
8131}, plankd Y ¥ FEHPAE 5mM CaCl&
%-9-3F 50mM Tris-HCl buffer(pH 7.5) & crude en-
xymet 4l AHE-3MYEr. B8 A} 3k o] F AA 2
EFESL 35CAA 1208 F<¢F wigsA. ¥4
Uz APAAZE 28 A543 AHPDGF-BB)

146

g A58E AFAMIGH) & A8t o W
€ 50% ethanol®l 80mM o-phenanthroline 10ul&
Hrpsle] FaARich a3 YA o] EFEE 37
TolA 60%7t o MY AT EEFEE 80CHA
1087 788tk 70% ethanol 0.5mMS H7he
¥ 4 E}ES EE3 YA HE 3,000rpmelA 10
B 9489 such #27E9 ¥34 =(Fluores-
cence Intensity : F1)i= 520mm(Em)/495nm(Ex)
o)Al spectrofluorophotometer2 #3334tk coll-
genase activity(U/mD & th&2] &« e} A4
Ak

F1 enzyme—F1 bland

1U= X 100(ug)
F1 standard—F1 bland
1 1
X
120(min) 0.2(mD

2 FHelM 10 BE(min)F 1ugel ZYEe &
33t A& Jehdc.

3. X|2yFotMzEe| MERLTO DjXl= Fof

&%

At xRN EE 025% Trypsin-
EDTASY o2 g F Y428 vjgyez
HE AERFAS HEL FFET ANE wellF
1X 107019 MEF7F HAS S HE £ wjgstd o
o vdd S A o]EA He d widd S
HMAG F HBSSZ AFH3tivh. FHtE A A
 ¥a% f=44AA(PDGF—BB) ¥ @Y
AARAIGH & 758 $v= 3z dx F:&
& DMSOE £9l=Z 3o 5 4 FEFED
vi<Fgo] 200ul7t = A S}t JEL FEE 9%,
2EE 37CE RAEA 95% 9 3719 5% 9] CO,
E ASTFEAA 2421 7F sigstn wige] ¥ F
A4 g4oll 31§ MTT(methyl thiazol—2—YL
—2, 5—diphenyl! tetrazolium bromide)-&% 50ul&
Zt wellol ¥R 4AAEST oS F MTTES S
AASL  formazon ZEFE JIAFI A
DMSOE 50ul¥ #7138ttt Plate® @& EE ¥
ELISA reader(THERMO max, Molecular devices,
HE) 2 570nmolM FR=E FAAA. AT



cze wjddvi dHEdo] EUA 4L -
MEM®l ¢ welld ARSI, ZE d¥923=
T g g2 At skt

4, X|2M7O0tM|EL| ATIHE
oj 0|X|= o=

A A 2dfrolMZEE 24-well plates(Corming
AL \lE) 6l welld 1X10°709) AXE FE5S s
10% FBS7t 4% o-MEMoIA 343t s &
vjoke} 2 AAsE PBSE MHEATE 1 ¥ 50ug
/ml ascorbic acid$} 50pg/ml B-aminopropionitril®]
e a-MEM2 2 83}t vhg 2uCil3H]-proline
I dzF2E, 23 F=43Ax(PDGF—-BB),
78y ZAJAAGH & A7I%E vjFd oz X
E uigEtch. 244170 Fad F H4E F @
WA nYPAYE Peterkofsky} Diegelmann(19
7D Wyog ZHAr). e AHEAE 2 wellol
250ul9] 5X collagenase buffer (0.25M Tris, 0.025M
CaCl2¢} 0.012M N-ehthlmaleimide &, pH 74) &
A7ren d&ol ¥ 30%3 2472
N xat-g AT AZF A Y 1m]ol 5Smg/ml BSA
200119} 50% trichloroacetic acid/5mM proline 300
plE "7 F & E§Ele] 0ToA 583 XS
o3 1000X gollA] 583 A8t 459 Wl
5% TCA/mMproline 2 2 33] A A3}, AL 02
N NaOHel €3 2171 ¥ 1M N-2-Hydroxyethyl pi-
perazine-N-2-ethanesulfonic acid €%} (Sigma, U.
S.A.°3l HEPES®+%9 (pH 7.2)2 /D& A7t
3l Z3IAF F 5X collagenase D5 100ulE
7F8194t}h. Microfuge tubeol] 2+ £9& wtoz 1}
Fol We ¥ ndd FHFE FH57] AT micro-
fuge tubeoll 15U collagenase”’t &€ collagenase
buffer& 15u FY3tn F9A FAFL 543
71918 microfuge tube®l 15U collagenase7t &
FE A & collagenase bufferE 15u FY3td 37
TolA 9087+ ulS§ oh2 collagenase SAEE
AR A1717] 918 0tz ¥ AlF15 2 tubeol 50%
TCA/25% tannic acid& 738l 4CelA 308
w2 &g 2YF FAES £33 HAAME co-
llagenase”} ¥ € microfuge tube& 1000X gollAl
5% 93 ¥ 43931 5% TCA/ImM proline2 2
A& g A3 Y-8 counting vial®ll Bo} 10ml scintilla-

)
w3
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tion coctail® ¥ liquid scintillation dounter(Pac-
kard, U.S.A)E 583 WAsg 233949 F
S AFE 5337] 931A collagenase”t B = A
942 microfuge tubeE 100X golA 587 93 F
434S vg)l3 5% TCA/1mM proline2. 2 A3 ¥
HAAEE 02N NaOHE HEE £3)A1A counting
vialel B71 73719 o2 BHAFs F& A5

5. Mot f&ZEol |L-15 MM o|xj= gt

5—1. DUAHXE Eui

AAgo] gle 1A HU222H heparing
F8 AR ARE3t 60—120mle] B EH-& A3
stk AFE FH9¥AL Histopaque-1077(Si-
gmarh, U15) & o]-§-3F W=z} YA (Fisherst Ko-
ren) °] &3l GHHNEE £t #E Y
A} 3L+ phosphate buffer solution(PBS) 2.2 2—33]
A2 3ted 10% fetal bovine solution(FBS), 100U/ml
penicillin®} 100ug/ml streptomycin®l 3#¥ RPMI
164080 A (GIBCOAY, RIS 2.2 95% ¥71, 5% CO
» 100% T ZAFAN FgHoz wigtq
o}
5—2. HAGPAENA] YFFEEo] IL-1p44
o mX= g5k

vitE GAGAMNEE 24well platecl] 10° cell/
well2 #53t2 A7HEE 718hA] & RPMI 1640
A § dE2F2SE 33 Ecoli LPS(25ug/mD & 3
78 wellzh, LPS(25ug/ml) ¢t prednisolone(10nM
/ml)& A7Fe well ¥ LPS(25ug/mD) & 7+ Aok
EEZ(10uD A7 wells HAdToE 3t 48A17
T Rk ot MEFFE T MERERYS 2o}
400X gl 2 10%7F YA HFYE Rof £33
A7NA —gocAdz 54 nadligch. Yd L1
B2l %€ thymocyte stimulation assay® 338}
o). 4—65F% C3H/HeJ miceE 2A1A thymusE
RaHo g HEEo PBSE A A3 & RPMI 1640
vi A7} 2] Petridisholl ¥3 &%¥ ground glass
slideZ 7FIA vy} B4} cell suspension® 10
23 100xg2 2 PIMAF celld Rof AHE H)
A& 107cell/mlZ cell suspensione THEIL 96 well
plated] 10° cell/well(100uD) 2 ¥F3}4c}h. #F
Zt wellell ¢4 £9]€ sample-d 242 713t 72
Azt Bt FEFHo 2 wgatdct. wigF upA



18A12 9] 05uCil3H]-thymidine® 2+ wellel] 3
7vete] Bl FAZE HMEE cell harvester(Skotron
A}, Ul E ARREI 22X filter discE AR A
HAXA cocktail solution®l] &3 A1F1L liquid scincila-
tion counter(BeckmanAl, B|E)o2 WALEE &
A

5=3. X|&AdfrobM x4
PGE; B4 vlX& 9%

53 WA 73] Aduidd X2dRoMHNEE 24
well plate®] a-MEM¥1 R A 10° cell/well(1/mD &
223 ¥ rHulL-18(Genzymerl, ©¥3%) 1ng/ml&
A7kl PGE, 44& fE3de, oFFd 37t
A& 7131A B2 wellE AP TOE 3] 4841 7H5 <L
2adoz vigstdh. wlUF 7 welld] wWiAE
438l v AN 9] PGE,Z PGE; enzyme immunoa-
ssay system(Amershamrt, <FF)E |83t
ELISA reader2 450mmollA] ¥1:474 28}t ct.

HorrEel %

m., oi7 MY

1. nRE BslEie| xSt £H

P.gingivalis crude enzyme& ©] &3ty nHUAY
NEHE 233819029 crude enzymes] YA 23
g4 g A2F2E 28 ¢ Tetracycline®] A
AT AEER) g e dAFAES Bl
3] MESZ HA SFAHHED.

B3 A4 7E At 2T A 2632.8+26.59]
AT E BolEr 13 10ug/mlY] FE2] Tetracyc-
linel M€ 15654+27.39) BAEZ 405% 2 A

A3E JeEN U Zizyphi Fructus $&&& 2zte]
2107} AR +=Hl 15 Benzene Exte 1678.3+2242
veldo 24 362% 9 A 2¥E BJo A B
A%# Tetracycline®] 718 & JAEAE HYort
) 25&E(Zizyphi Fructus) & 2% A 2348
H9ed 2% Benzene Ext’} 71 & ERE B
Ak

2. MERMET

AXEAT B 9% 05% EtOHoNA 9 &4
TE 10022 3t 2 B AAE YRER
el ATHFE2).

ol BAg HA &3 05% EtOHEwe] &
HE E2ToR 3o FARNEA dR2TY X
A= 968+4.78 JYEUYIZ PDGF, IGFE Zt%
1105458, 11144329 A EZAHTE HYo ol

Ztz} 146% 156% 2] AZEAEA A3E BAA

ojct, £ H¥EolMe, MEZHZIEIN} LeiA
81+ PDGF, IGFel B]3) Zizyphi Fructus’t & £&
23E R 2% HO FEE°] 130.6+4.22 31
3% 9 EAFHoE 7MY & NEEAEE FIAAL
e Aeg Ve,

A9 o-MEM S| Mol A 4 2 2 guid
4582 10002 FHEL2 Jepd 29 ngd

H1. dZ2FEE 3 udF $AYF AFEFN=4)
sample(10pg/ml) activity(mU/ml) inhibition( %)
control(P.g. enzyme only) 2632.8+26.5 -
P.g enzyme+ Tetracycline HC1 1565.4+27.3* 405
P.g enzyme+ zizyphi Fructus
70% EtOH Ext 1742.24+-21.1* 338
Benzene Ext 1678.3+22.4* 36.2
BuOH Ext 1795.5+18.2* 318
Hexane Ext 1745.7+-25.7* 337
Ethy!l acetate Ext 1695.44+-31.5* 356
H.O Ext 1731.6+17.3* 342
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H2, NZ3EE AIZYE X 4T (N=4)
sample(10ug/ml) cell activity(%) % increase
control (0.5% EtOH) 96.8+4.7 0
Zizyphi Fructus
70% EtOH Ext 123.1+4.1* 28.1
Benzene Ext 117.2+4.6* 219
BuOH Ext 115.5+5.2* 19.7
Hexane Ext 120.7+5.9* 25.0
Ethyl acetate Ext 124.3+6.8* 292
HO Ext 130.6+4.2* 31.3
PDGF(100ng/ml) 110.5+5.8* 14.6
IGF(20ng/ml) 111.4+3.2* 156

#3. dz2$EE udd ¢ F 9 e U €%

Collaen synthesis % total protein synthesis %
sample(10ug/ml) ) )
(cpm/well) increase (cpm/ml) increase
control(a-MEM) 948.5+23.3 - 6942.4+176.5 -
Zizyphi Fructus
70% ExOH Ext 1378.7+82.4* 454 9324.7+92.5* 34.3
Benzene Ext 1302.5+58.6* 37.3 8958.5+68.5* 29.1
BuOH Ext 1274.3+78.2* 344 9116.3+65.2* 311
Hexane Ext 1232.4+93.2* 30.0 8814.2+-87.2* 27.0
Ethyl acetate Ext 1197.5+42.4* 26.3 8795.5+112.7* 26.7
H,O Ext 1268.3+82.5* 338 8856.7+83.6* 276
PDGF(100ng/ml) 1047.5+86.3 104 8682.2+1214* 25.1
IGF(20ng/ml) 1026.7+74.5 82 9147.4+172.5* 318

* P<{0.05 significancy between control group and experimental gruoup

T glolHe HEEFY o-MEMEHS] 948.5+23.3
o 3l 100ng/ml% %2l PDGFS} 20ng/mlY] IGFE
10475+ 863, 1026.7+7452A4 104%, 82% 2] &
7Fe 2Qoh. Zizyphi Fructust PDGFY IGF3%
FAR A AT A€ VMR gter O%F
70% EtOH Ext$} Benxene Ext7} 7}& $-43% A
oz vehdct. & 9wid 45 delAe a-MEM
e We t2Fe B8 100ng/ml¥F =2l PDGFE
8682.205121.42. % 25.1%:, 20ng/mle] IGF= 91474
+17252 2 31.8% 2] £718 E9.2™ Zizyphi Fru-
ctus F8F 70% EtOH ExtE 9324.7+9258 4 34.3
% 9] 7}& 2 2718 R9.2™ BuOH Ext= 9116.3+
6522 31.1% &) Z7FAAEN IGF FAS 238
2ao.
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il

of ofxl| MiteiH =
. zFEEE IL-18 A4 dAEHN=4)
gty WPz Helo] IL-1p A4reA
233 23 Pgingivalis 3812 LPS(W=242)
E YAz 8l v 2g A3 LPSS
Zizyphi Fructus& Sl $8td&d IL-1p2] 4
Ato] R3] A E A 9o ™ LPSS Prednisolones
2N Bogt A99 anuc o $8ch
4—32. WEF2E9 PGE, A4 AAAIH(N=4)
XM GOt EE IL-182 A58t H4TE PGE,
o] fFe B4 2T o2 B IL-18% Zizyphi Fruc-
tusE FAlo) FodAl A4tE PGE.2 42 T
ujgle] 70% ©14 PGE, AAA A%E Bt



4—1. x2FE29 IL-18 A4 AA A} (N=4)

saple(10ug/ml) 3H-thymidine incorporation(cpm) % inhibition
control 282.2+7.1 -
LPS(stimulater) 1283.5+21.5 0
LPS+ prednisolone 518.2+22.5 60
LPS+ Zizyphi Fructus
70% ETOH Ext. 386.1+11.2 70
BuOH Ext. 402.7+29.5 69
Benzene Ext. 413.6+7.3 68
Hexane Ext. 421.3+14.7 67
Ethy! acetate Ext. 394.5+17.4 69
H.0 Ext. 417.2+11.1 67
P<0.05
4—2. W2FFE9] PGE, A% JAAF(N=4)
sample (10ug/ml) PGE; production(pg) % inhibition
control(non-stimulate) 18.1+18 -
IL-1B8 stimulation 62.4+2.6 0
IL-18 + Indomeatacin(0.01% ) 6.1+0.4 90.2
IL-18+ Zizyphi Fructus
70% ETOH Ext. 19.3+1.6 69.8
BuOH Ext. 17.8+0.9 713
Benzene Ext. 204+14 67.1
Hexane Ext. 22.1+2.1 644
Ethyl acetate Ext. 16.6+1.6 733
H,O Ext. 25.3+2.7 59.3
P<0.05
v, & % 1ot Zo A A77t Holgrh, AT 23] WAL 9

A FA8e) AYa1F Aoz Al Al
% ARl o] AT 2] 4&¥F LPSt U4
A EE 443} AlA IL-1, TNF-q, Prostaglandins-&
AgeA Eoh IL-1p2 E55¢9 AXE B9
zolAl &, tHMEe A2 FRoIAEE A
3] PGE. S 4/33}9 ©] PGE,= 8¢ &3A71&
B 2 gZs-g YA B FEF G5HTA
4ol stk oA dF2 Yoz wr|go}
Hag XFxAe] HAE A3t FAIP O tet-
racyclin®-g o] &3t XIHAMgzR Rz F7hd
FAAE A ETE o] 83 AdE 23 A4

150

e AFARHAEI AAE 223 Eo] g 75
ol& 3 Guided Tissue RegenerationZo] ¢+
a1 Sl

oldl tat =A< ¥4J3+E 913} Fibrone-
cin®® o|u} Growth factorE ©1-&-3te] &) 7L
13te 3oz A3EHa 9o, PDGF-BB, IGFS
2 AFAN AXY ALY foli T o)} 2y
Q%5 & ZH7t ole RAoE LA omw
1% PDGF-BB7H ¥ & E37} §lom ofi= 4| Eeto
PDGFel| W& 5829} wkg-3lo] o] Rojx=H® 1
T B FEAE ST ANS AT Bdin g
Al

N



3t Growth factore] 4338 Alde o3 @
77t HoAlA ke thE side effectel thdtodxE
v 9] Feloln A BE ZF2 23 4AE
Zgo 2R 23 BolAo] A4t Ho Hx gk
ol FNHA FHANM HFLo] H1 AFY ¢
B9 gadygo] aTED 3. Zad] FholA
AMEE 0] 2 & YA A FA H59 3h e
B 23471 g8l e A F4o2 eyl
A2E 98l A7EHD sled AL ALAAF
magnolol ]} holokiolE°] €5 <] w7} B2 cyto-
kin®] AAlAE Riustgon F¥ 5% AokAA) 2
cytokine 4 A Aol tidle] FUS EHE B
13k k. ¥ S G¥MAEE LPSE 7AA
AF oiekAo] IL-18A &dte] thdle] wlmA]
gz F&8°] 7V F& ad4E YRR &
ded 3 e 2 Aol A S Yehii
ZAAQAe FHA Ed G 4FEme HE
AAFAuM R 4FEAY BT A&
ol agts ¥ Hd¥dMe AEFEFEEH xS
EEo] AFIHAEY } 24 ForM Zo 3l Gro-
wth factorell Y87t 4FEFEAE Roli 9l).
¢ AEE 2B YYEAATY FFEDPY I
g EA4aAY didty gA glon g
FEX YRS, YIET 2 gRTEHOE
Holn e oz #EEA dd. Y X3y
Aol ik AFAQA gaatgo] gk Zo) op
oA AFFFA HHAA FTAEe distde
ol Aot PR o2 FErbs Ao tisle] AYzta]
£ 4 gled olv A AFdddel dg It
8FEE g9olt,

Ay kA A5 Magnolol® Holokiol5-°] chlorohexi-
dinedl HE7/Hs XFUJT i FFEaHE
B )X Sangninarine, listerine® 2F, 214HA}
IJ F= FFaFd ddle A Ao, o
AFA A7 chlorohexidine Bthe 2kt "olAe
FTEHE YENIR| T A EEAE ZEA velilE
chlorohexidined] H]&] MZAA AT} 0]
EZFHA HelA o 2 EHE 7U8 5 3o
T3 o YA AALe| o] YA RS AH FOZH
27rA] Aok A FA| B Uig JFeEE A
HE=Hol £& A4 ZARE ¢s) Jastel=
Atg = olza B A FHE /o

151

ARG AFARAZY 224 FoliEe] AR
JaH7L gy AFAAE FHeZ JEog
Fo R Ao A7r B Aol 2 4
Fof it gtFHad detdx 1 7}
71t =3 9ok

Iz

rot

1. Gibbons, R.]. : Adhesion fo bacteria to the su-
rface of the mouth, in microbial adhesion to
surfaces, pp.351. Edited by R.C.W. Berceley,
J. M. Lynch, J. Melling, P. R. Rutter and B. Vin-
cent. Ellis Horwood, Coichester. 1980.

2. Gillett, R. Johnson, N.W. : Bacterial invasion
of the periodontium in a case of juvenile perio-
dontitis. J. Clin. Periodontol. 9 : 93, 1982.

3. Loesche, W.]. Syed, S. A,, Laughon, B. E. Stoll,
J. - The bacteriology of acute necrotizing ulce-
ratie gingivitis. J. Periodontol. 53 . 223, 1982.

4. Saglie, R, Newman, M. G,, Carranza Jr., F. A.
pattison, G. L : Bacterial invasions of advanced
periodontitis in humans. J. Periodontol. 53 :
217, 1982.

5. Slots, ], Genco. R.]. : Black-pigmented bacte-
roides species, Capnocytophaga species and
Actinabacillus actinomycetemcomitans in hu-
man periodontal disease - Virulences factors
in colonization, survival and tissue destruction.
J. Dnet. Res. 63 © 412, 1984.

6. Masada MP, R Person, JS Kenney, SW Lee,
RC Page and AC Allison. . Measurement of
interleukin-1 and 6 in gingival crevicular
fluid . implication for the pathogenesis of pe-
riodontal disease. ]J. Periodontal Res. 25 : 156,
1990.

7. Richards D, Rutherford RB. : The effects of
interleukin-1 on collagenolytic activity and
prostaglandin-E secretion by human periodon-
tal ligament and gingival fibroblast. Archs oral
Bio. 33 : 237, 1988.

8. Saito S, Saito M, Ngan P, Lanese R, Shanfeld
J. Davidovitch Z. : Effects of parathyrold hor-



10.

11.

12.

13.

14.

15.

16.

17.

18.

mone and cytokines on prostaglandin E syn-
thesis and bone resorption by human periodo-
ntal ligament fibroblasts. Archs oral Biol. 35 -
845, 1990.

. Saito S, Ngan P, Saito M, Kim K, Lanese R,

Shanfeld J, Davidovitch Z. : Effects of cytoki-
nes on prostagandin E and c-AMP levels in
human periodontal ligament fibroblasts in vi-
tro. Archs Oral Biol. 35 ¢ 387, 1990.

Robert C, Newton G, Covington M. . The acti-
vation of human fibroblsat prostaglanidn E
Production by interleukin 1. Cellular Immuno-
logy 110 : 338, 1987.

Egelberg J. : Regeneration and Repair of Pe-
riodontal tissue. J. Periodont. Res. 223, 1987.
Canalis, E. . Effect of platelet-derived growth
factor on DNA and protein synthesis in cultu-
red rat calvaria. Metabolism, 30 : 970, 1981.
Deuel, T.F. and Huang, J. S. : Platelet-derived
growth factor : Structure, function, and roles
in normal and transformed cells. J. Clin, Invest.
74 1 669, 1984.

AN%&, 243, WAs, UEE, g, A
53 . Platelet-derived growth factor?} WA]
FAG AEZe T4 B 2 §4d vA=
g, dg 73 YEHIA, Vol 15 No. 2,
1991.

Lynch SE, Williams RC, Polson A M, et al. - A
combination fo platelet-deruved growth factor
and insulin-like growth factors enhance perio-
dontal regeneration. ]J. Clin. Periodontol. 16 :
545, 1989.

Matsuda, N., Lin, W.L, N, M. Kumar, M. L
Cho, and R.J. Gepco . Mitogenic, chemotatic.
and synthetic responses of rat periodontal liga-
ment fibroblast cells to polypeptide growth fac-
tors in vitro, J. Periodontol. Vol. 63, 1992,
Huleihel M, A. Douvdevani, S Segal and RN
Apte. : Regulation of interleukin-1 generation
in immune-activated fibroblasts. Eur J. Immu-
nol. 20 * 731, 1990.

Page RC. | The role of inflammatory mediators

152

19.

20.

21.

22.

23.

24.

25.

26.

27.

in the pathogenesis of periodontal disease. J.
Periodont. Res. 26 : 230, 1991.

Somerman M.]. Archer S.Y. Imm G.R, and
Foster R. A. ¢ A Comparative study of Human
periodontal Ligament Cells and Gingival Fib-
roblasts in vitro. JDR 76 : 66, 1988.

Blomlof. L. & Otteskog, P.: Composition of
human periodontal ligament cells in tissue cul-
ture. Scand. J. Dent. Res. 89 : 43, 1981.

Ono M, Okuda K, and Tkazoe . : Purification
and chararcterization fo a thiolprotease from
Bacteroides gingivalis strain 381. Oral Micro-
biol Immunol 2 : 77, 1987.

Nagai H, Hori H, Hattori T, Sunada Y, and
Terado K. L. © A micro-assay method of colla-
genase activity and its application in the study
of collagen metabolism in pathological tissues.
Inflammation 4, 123(in Japanese), 1984.
Benilacqua MP. Pober JS. Mendrick DL. Cot-
ran RS. Gimbrone MA Jr ' Identification of
aninducible endothelial leukocyte adhesion
molecule. Proc Natl Acad Sci USA. 84 : 9238,
1987.

Bevilacque MP. Pober JS. Wheeler ME. Cotran
RS. Gimbrone MA Jr : Interleukin-1 acts on
cultured human vascular endothelium to inc-
rease the adhesion of polymorphonuclear leu-
kocytes, monocytes and related leukocyte cell
lines. J Clin Invest 76 : 2003, 1985.

William Jar-Liang Liu, Charles W. Solt . A Sur-
gical procedure for the treatment of localized
gingival recession in conjunction with root sur-
face citric acid conditioning. JOP 51 505, 1980.
Bret L. Dyer, Paul G. Caffesse, Carlos E. Nasj-
leti, and Edith C. Morrison : Guided tissue re-
generation with dentin biomodification. JOP 64
1052, 1993.

Quintero G, Mellonig J. T, Gambil V.M, and
Pelleu G.B. : A six-month clinical evaluation
of decalcified freeze-dried bone allografts in
periodontal osseous defects. JOP 53 : 726, 19
82.



28.

29.

30.

31.

32.

33.

Roland M. M, Jeffery R. T, Kent M. H and Ca-
rol N.B.: Hydroxyapatite as an Alloplastic
Graft in the Treatment of Human Periodontal
Osseous Defects. JOP 56 : 63, 1985.
Postlethwyte AE, Keski-Oja J, Bolian G, Kang
A. ? Induction of fibroblast chemotaxis by fib-
ronectin. Localization of a chemotactic region
to a 140.000 molecular weight non-gelatin bin-
ding fragment. ] Exp Med 153L 494, 1981.
Pitaru S, Noff M, Grosskopf A, Moses O, Tal
H, and Sarion N. : Heparin sulfate and fibro-
nectin improve the capacity of collagen barriers
to prevent apical migration of the junctional
epithelium. JOP 62 : 598, 1991.

Matsuda N, Lin W. L., Kumar N. M., Cho M. L,
and Genco R.]. ! Mitogenic, chemotactic, and
synthetic responese of rat periodontal ligament
fibroblastic cells to polypeptide growth factors
In Vitro. JOP 63 : 515, 1992.

Williams LT. © Signal transduction by the pla-
telet-derived growth factor receptor. Science
243 © 1564— 1570, 1987.

Watermark B, Siegbahn A, Heldin CH, Clas-
seon-welsh L. . b-type receptro for platelet-de-
rived growth factor mediates a chemotactic re-
sponse by mesns of ligand-induced activity of-
the receptor proteintyroisne kinease. Proc Nat
Aacd Sci(USA) 87 @ 128, 1990.

153

34.

35.

36.

37.

38.

39.

40.

41.

A, €43, AEH, H7]1E . Magnolol#
Hinokiolo] &4, wYZE Ragh, AEEA
2 Cytokine A%bel] wlx)i= Fa. thgkz|F3
3+3]A] Vol 23, No 1, 1993.

FUE, &48, B3FY, w7 Yok 225
o] MEAFZ H cytokine A4+ WA= JE,
&R F 238} 35] 2] Vol 23, No 1, 1993.
Z719, H4E ! 4o F&E] Interleukin 1
be] A4 E o nixe Fg

Chen, CP. Lin, CC. Namba, T.: Screening fo
Taiwanse Crude drugs for antibcterial activity
against streptococcus mutans. ] Ethnopharma-
col 27 3 285295, 1989.

Han, BH ® Chi, HJ  Han, YN. ! Tyu. KS. Sc-
reening on the anti-inflammatory activity of
crude drugs. Korean ] Pharmacog 43 - 205—
209, 1972.

Yus, HS., Chang, IM. : Plants with liver protec-
tie activities, Korean ] Pharmacog 8 : 125-—
129, 1977.

Shah, AH. Al-Bekajri, AM. Qureshi, S. Ageel,
AM. { Zizyphus sativa fruits . Evaluation of
some Biological Activities and Toxicity. Phyto-
ther Res. 3 61 : 232, 1989.

olsE, AFY, HLE, w7 AdE 3
B AFYAT A T aH 2 Az 54
AT, HFAFE3A] Vol 22, No 3, 1992.



— Abstract—

EFFECT OF ZIZYPHI FRUCTUS EXTRACT ON THE
BIOLOGICAL ACTIVITY OF GINGIVAL FIBROBLAST

Chang-Ho Yang', Yong-Moo Lee', Ki-Yeong Cho', Ki-Hwan Bae?, Chong-Pyoung Chung’
Department of Periodontology, College of Dentistry, Seoul National University’,
College of Pharmacy, Chung- Nam National University’

Final goal of periodontal treatment is to reconstruct the destructed periodontal tissue as well as
to remove the necrotic pathologic elements.

The purpose of this study is to investigate on the effect of Zizyphi extract to the inhibitory ability
on collagenolytic activity of P gingivalis, biclogic activity of gingival fibroblasts, and on the collagen
and protein synthesis of gingival fibroblasts.

Gingival fibroblast from giniva of first bicuspids from patient for orthodontic treatment were used
and cultured. For the measurement of inhibitory ability of collagenolytic activity, crude enzyme was
extracted and used on the basis of modified Ono’s method. On the inhibition of collagenolytic enzyme
from herbal extracts, collagenokit CLN-100 were used. The cellular activity of gingival fibroblast,
were studied using MTT solution and measured optical density on 570mm by ELISA reader. To
measure the effects on the ability of whole protein and collagen synthesis, cell membrane was destruc-
ted with ultrasonic grinder after culturing, centrifuged and counted by liquid scintilation counter.
The inhibitory effects on producing of 1L-1B8 by monocyte, after promotion of producing IL-18 by
LPS, were compared with the mixture of herbal extracts and other drugs using thymocyte stimulation
assay. About inhibitory effects of PGE, by gingival fibroblasts, herbal extract was compared with
the addition of the other control groups using enzyme imunoassay.

On the inhibition of collagenolytic activity by P. gingivalis, benzene extracts showed the most efficient
inhibitory effects among the 19ug/ml of the compared extracts and 40.5% by Tetracycline. On the
cellular activity promoting effects, compared extracts showed a bit of more effects than PDGF of
100pg/ml concentration and IGF of 20ug/ml concentration. All of the PDGF, IGF, Zizyphi Fructus
extract should increase in collagen synthesis, but especially 70% ethylalcohol extracts of Zizyphi
Fructus showed comparably high effects among the compared extracts.

Effects on whole protein synthesis were slightly increased on every extract but especially 70%
ethylalcohol extract showed significantly effective than any other estract. On the inhibitory effects
of Zizyphi Fructus IL-1B production by monocyte, compared extracts showed 70% of highly inhibitory
effect than that of 60% inhibition effects on controlled group and each extracts showed no significant
difference. In PGE, production inhibitroy effect of Zizyphi Fructus gingival fibroblasts, Herbal extracts
showed 70% of inhibition comparing with tat of 90.2% of controlled group, but each extracts showed
similar effects excluding the H,O extracts.

These results suggested that Zizyphi Fructus might be useful medicine for inhibition of inflammatory
mediator including IL-1B and PGE..

Key word © Zizyphi extract, Gingival fibroblast, Collagen synthesis, Total protein synthesis, collage-
nolytic enzyme inhibition.
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