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Study on the Effect of Gwanjulbang-5 in Rheumatoid Arthritis

Jae Young Choi, Dong Seok Heo, Il Ji Yoon, Min Seok Oh*

Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Daejeon University

This study was carried out to know the effect of Gwanjulbang-5(hereinafter refer to GJB-5) to on Rheumatoid

Arthritis by using human fibroblast-like synoviocytes(hFLS). We performed several experimetal items :

that is

cytotoxicity of GJB-5, mRNA expression of pro-imflammatory cytokines in hFLS and production of NO, ROS. The
results were obtained as follows : GJB-5 reduced the production of pro-inflammatory cytokines TNF-a, IL-13, IL-6, IL-8
in hFLS, increased the production of TIMP-1. As well as GJB-5 reduced the production of ICAM-1, MMP-3, NOS-11,
the production of NO and ROS, and the proliferation of hFLS in proportion to the concentration of GJB-5. In
conclusion, these results shows that GJB-5 had immunomodulatory effects in treating rheumatoid arthritis.

Key words : Gwanjulbang-5, Rheumatoid Arthritis, immunomodulatory, Pro-inflammatory cytokines, Human fibroblast-like

synoviocytes(hFLS)
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Table 1. Herb Composition of Gwanjulbang-5(GJB-5)

BEY FES (9
BOE Spatholobi caulis 8
# Slegsbeckiae herba 8
R Corydalis tuber 8
¥ Cinnamoni Ramuius 12
%5 K Astragali Racdix 12
HWE Rehmannia Radix 12
F B Achyranthis Radix 12
B%ES Holen 4
B it Atractylodis Rhizoma 4
=Lt Paeoniae Radix 4
g B Angelicae gigantis Radix 4
n 3z Cridii Rhizoma 4
WA Psoraleae Fructus 4
o Eucommiae Cortex 4
- Phiornis umbrosa 4
[ Auranti Nobilis Percarpium 4
4 8 Glycyrthizae Radix 4
W A Zanthoxylli Fructus 15
Total amount 1135

2) Ajet dl 7171

Diethyl pyrocarbonate (DEPC), DNase 1, methotrexate (MTX),
trypsin-02% EDTA, 27- dichloro-dihydrofluorescindiacettate
(DCFH-DA), chloroform, trichloroacetic acid, isopropanol,
ethidium bromide (EtBr), dulbecco’s phosphate buffered saline
(D-PBS), magnesium chloride (MgCl), gress, hapaque 1077
(Sigma Co., USA), EtoH, Naphthylethylene diamine
dihydrochloride, HisPO,, Sulfonylamide, 2 Sigma A} (USA)
H&EE, taq polymerase®} deoxynucleotide triphosphate (ANTP)
= TaKaRa A} (Japan) #|58, Naphthylethylene diamine
dihydrochloride, HiPO,, Sulfonylamide, SXA}F 4 (Moloey
Murine Leukemia Virus Reverse Transcriptase ; M-MLV RT)&}
~ RNase inhibitor= promega A} (Madison, USA) HEE,
glutaraldehyde, sodium cacodylate, RNAzol®= Tel-Test A}
(USA) A EE, Dispase (dispase 11, grade 11, Boehringer
Mannheim, indianapolis, IN, USA), o} @& (fetal bovine
serum, FBS)& Hyclone A} (Logan, USA) A&&, DMED
Gibco A} (Gaithersburg, MD, USA) &S, RNase:
pharmingen A} (Torreyana, USA) & Z, [methyl-3H] Thymidine
(Amersham,. USA), @17} A £ & TNF-a8} IL-18:= R&D system
Al (Minneapolis, USA) ME&& TYdIH AMS6IR2H, 71EF &
U AJOF2 B Al%ES AFETIA

2 dol AR 71I7ls 23 Y EE]lE (Nunc Inc,
Na-perbille, IL, USA), 7500 Fast Real-Time PCR system (Applied
Biosystems, USA), spectrophotometer (Shimazue. Japan),
centrifuge  (Centrikon, Sigma), Bio-freezer (Sanyo, Japan),
ice-maker(Vision, Korea), CO; incubator (Forma scientific Co.,
USA), clean bench (Vision scientific Co., KMC-14001, Korea),
rotary vaccum evaporator (Biichi 461, Switzerland), autoclave
(Hirayama, Japan), plate shaker (Lab-Line, USA), Elisa leader
(molecular devices, USA)SE AMZEI4CE

olEo|E BEY AZ AT theh dEH o7

2. W
1) AR Z=A
GJB-59] 38 Bl 247t 7<= 2,000 Mg Jisld g &
71014] 3417 2&SIH & AE FY oIl olg 2Y F
Z}¥z] (Rotary evaporator, BuCHI B-480, Switzerland)Z &%
lo, &2 HZEJ| (Freeze dryer, EYELA FDu-540, Japan)E 0]
gl 9R HXE T, dE (-84T) BEOIHEA EQ3 552
24510 AHSSIIT:
2) human fibroblast-like synoviocytes(hFLS) B2}

A £E£2 [EF 654 o FUIESIE HEH A1
E0E RS A7 l4rehEAE S (Dulbecco’s phosphate
buffered saline: D-PBS)oll A& 8t &, 7} 2 ZHA Z2ict T2
g SEjo} @Fo] ZelEAl & AVHE DMEM X7t ©71 50
n¢ FRUEE|BVOE §A4 FA AYE T AUE L s S A
ABIITE 10 mge] A gt £AE 1~1.5 mg/mlS] DispaseE
Zrshe Jolik's MEME 715l 37Coll 3027 [Esle] Tl Z
Hedg odoict 45dg tlE A4 R Tl &7 018 5
9} 5% SEjot BH S FE3ok= DMED HiAE Tisl 2o 2
ST Dispase AZIE 3~43] VHE3IHA 22 gRHO R 4

M

Ol

Lot o

Q
oy

Hg Hotrl 4B ZFE Fot 1,200 rpmof 4] 1087 2412
Z]5kaL 10% Ejot @&o] ZgHe DMEM slix|Z= F ¥ 4los]
c} M EZO =& M1 T8 M ZT hapaque 1077 SN loA]
AT & ALY NEZE 2ol 15% LEfol EHE £
B5H= DMEM HiAlol] 1394 53] AtishgA] doile Bat

MEZE ui AT

zoEr BRE 9AM VIo THS WL Us
LAB-Tek ZZ] ufQ} egiol=oll M ZE 48417} uidata, LEH
(25% glutaraldehyde, 0.12 M sodium cacodylate buffer, pH
73)C82 FA} AEsh 4TolA 302 S¢t nFsidlet 1FE
HZE Forin|gd 10008cllA BETIATH

bal

=

TR Uk M ZE 24 well plateo]] 1 x 10° HZE 2} wello]]
2F511, viAzer 38 g MEE FYT(wild type, 015}
WT), heTNF-a (10 ng/n0)Sh hrlL-18 (10 U/n)E Hzlst 3
th ZH(control, 013} CT), hrINF-a (10 ng/m¢)@} hrIL-18 (10 U/
nf)E X2l8t Zoll methotrexate (10 pg/md)E 503t AL QA
HZZ(CT + MTX, 0]8F MTX), hrTNF-a (10 ng/mf)@} hrlL-18
(10 U/me)& XzIst Aol GJB-5 &= (100, 10, 1 pg/ml)S F
o3 Ag AET(CT + GJB-5, 015} GJB-5) 22 LIF1IL 6417 uf
Bt & 2,000 rpmoflAl 52 A EE] IRk
5) hFLS &4 o4& g1} &3

TNF-a¢} IL-1Bol] Q5] |REd MZE 5419 AH 2EE
H5k7] Y5k 96 well plate®] 7+ welloll 2 x 10°9] M ZE )
S GJB-5 F&F (1, 10, 100 pg/mt)S A2 & KF &
hrIL-18 (10 U/ )} heTNF-a (10 ng/n®)E X2|3L2 37°C, COs
BiE7[ollA] 72A)17F S0 BT MEE E517] 4 A]7F A
off 50 uCi/m¢9] [methyl-3H] ThymidineS H 7151 ulF6ISiTt

=2
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=
=
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AZ UE 48 Wil B90949 &8 86 16k
dissociationC. 2 M ZE Hjst & NE £H7E AIESI 7
MGGiA 9ol 286l AES T Gk EF7IE ol&51
AR B94Y gE ZFoIRTh
6) Real time Quantitative RT-PCR
(1) RNA #&

TE U HIZE 24 well plateo] 10%, FBSE Eoi&E

DMEM X E AF25Hd 2 x 10° - 5 x 10° E Z} wellol] 253}

1 37C, 5% CO; viOE7101A] 24417 B¢ aiklict. FBSE ¢
SFIR 22 HiKolA] 12A17F BiEFS &, Zt wellol] GJB-5 (100,
10 pg/ml)S AENEFOE MTX (10 pg/ml)E X2IBIL A1
2 hrIL-18 (10 U/m)?} heTNF-a (10 ng/ml)E Z42}9] wello] H
745k 6 A7 Bt & A ZE $E31RI0) 2,000 rpmollA] 5&
7+ QX127 it AENS AASHL, o170 RNAzolB 500
WE 21 g2 W7k EESIgct o] £8 BRYd S22
T Z(CHCL) 50 wE E718 & 1557 o] EqsItt o1&
AU S0 15 B7F 8RS & 13,000 rpmollA] A4 BEIg & o
0 o AENS 34510] 2-TZ3Hs (2-propanol) 200 p09k
2 38 & AHE] EEL Y0l 15 B YRGKIH o1&
¢ 2]t 5 80% oS E AMISHL 3

E Z&31%ch £ET RNA
EPCZ Az|st 20 ] EFol =0} 75ColA EEY3E

=
Q) AEA-ERTA NS

ATA} WSS ZH1E total RNA 3 4gS DNase 1 (10 11/ 10)
2 PG 37T olA] 3027 9SS F, 75TollA 108 S¢t
HAA7)3, 71 2.5 4 10 mM dNTPs mix, 1 zf random
sequence hexanucleotides (25 pmole/ 25 pf), 1 u RNase
inhibitor (20 U/4t), 1 4 100 mM DTT, 45 ¢ 5xRT buffer (250
mM Tris-HCl, pH 83, 375 mM KCl, 15 mM MgCh)E 716 &,
1 429 M-MLV RT (200 U/ u0)E TiA] 7F5}aL DEPC ANeld &
B2 HE 27} 20 w7t HES GIGn: W g
e 5 2,000 rpmol A} 5&37F AX1R2E] 5o 37°CollA] 60& =
O} HFSA]A firststrand cDNAE SHBIRACE 012 THA] 95TO]
X 58 Z0F ulerslel M-MLV RTE 2845} A7l & S80I
2E% (DNAE polymerase chain reaction(PCR)ol AFSGIATE

{3) Real Time Quantitative RT-PCR

Semi quantitative real time PCRZ 7500 Fast Real-Time
PCR system (Applied Biosystems, USA)E o1gdld =3I
ch 9EY APIEFRIY FAA wH2 SYBR Green PCR
Master mix (AB)E A}&381%13, internal standard= = G3PDH
2 A183190m, primerd] A& BEE 200 nMol A WEA]
AL} quantitative real-time PCRQ] ZE71& pre-denaturation=
50°ColA] 28, 94TolA] 108, 281 40 cycles 95CollA] 0.15
2, 60Tl 12OZ alodA] I
AZT Y EFL internal standardE G3PDHE ALEEI

1, 48 70] RQ(relative quantitative)= Quantitative PCRE A}
83l olejel 7ol ABINITE

ok o

y=z(1+e)n
x= starting quantity, y = vield, e = efficiency, n = number of cycles

7) Nitric oxide(NO) #4& &5

NO ANAS -3 Y8k Criess EHES A TSI
29 A (02% Naphthylethylene diamine dihydrochloride =&
)9l 8N B (5% HsPOs 82 2% Sulfonylamide)E | 2351
Wokaol REEIL, ARE ™o F 898 112 Z83ld Mgt
otk g9t Mz NOE &35V 5k 24 well plate®] 7}
well} 5x10°) BF3la] 37°C, CO; BI04 24417F BRIBIA
tl, GJB-5 (100 pg/mf, 10 pg/mf, 1 pg/ me)S} hrTNF-a8} hrlL-18&
=TeE X216 &, TIA] 37TCollA] 48417 vRBIACE vt 45
o 100 = 96 well plateo] EF5IL EEN 100 (F 7151
ELISA readerZ AIE3IH 540 oAl E§BTE FE3IMTH
8) A Z Ul reactive oxygen species (ROS)9] 24

FSLUlollA] A48 ROSE Z85171 2151 24 well plate®] Z}
wellof] 5 x 10° cells® S wiISHL hril-18 (10 U/m)2} hrTNF-a
(10 ng/m0)E RISt Z, GBS FEE (1, 10, 100 pg/mt) S MEISH
I 37T, CO; uiS710IA] 48A17HEQY viRBIRICE Bief S8 =
DCFH-DA 50 mM< Z2)511 5 27} skl 23] =4 & & &
AZ 24712 MZW 8% DCF ¥ ROSE EE5Kict

3. SAA

418 A3M= mean # standard errorZ 7|1E35131 1L, Student’s
ttest= 0] 8381 p<0.05, p<0.01, p<0.001 +ZolA] FALE 4
=5\

o

42 =

1. hFLS 24 dx &t

GJB-5 &4 100, 10, 1 pg/me2] =TolAl ZZF 3070 +
453.6, 5046.6 + 485.8, 5028 + 373.1 (cpm)= VIERS, 100 gg/mee)
=Tl @4 oF E3 UERTHFg. 1)

7000 A
£6000
§5000 1
Ba000 4
&
53000 o
%2000 o
0 4
21000 4F
-

0

TX GDBT GBS GJIBS
100 10 1 pegiml
htlL4iITHF.a - + + + + +

Fig. 1. Inhibitory effects of GJB-5 on the activation of hFLS. The hFLS
were stimulated with hrTNF-a (10 ng/ml) and hriL-18 (10 U/mi), after that treated
with medium (CT), methotrxate (10 wg/ml, MTX) and GJB-5 (100, 10, 1 wg/ml) for
ghr. The cells were harvested foliowing the further incubation with [3H]-thymidine
reagent for 4 hrs. The WT group was cultured without cytokine stimulation, The cpm
from harvested cells were measured as descrived in Material and Methods. The
results are expressed the mean=SE. Statistically significant value was compared
with control group by test (™p¢0.05, ™p<0.01). WT : wild typslonly FLS) CT :
control group(WT + TNF-a + IL-1B) MTX : positive control group(CT + MTX)

- 730 -



w2 559 RulRol= AZEH

2. AF5YH AIETRIY) W] viXlE= gk

GJB-5 0T 100, 10 ug/ me FLolA] TNF-a9] 2l 2 742
0509, 09332 IL-1B2] 2SS 0459, 0.8362F, IL-69) Bl
0.684, 0.7752 T JEXQ] b/: EUNE VERYTHFig. 2, 3, 4).

M

TNF-emRNA

&1.2 1~
|
B0
0.8 4
o)
EU'E T 0s08
o
0.4 1
[
0.2 - oxz01
o AE
wWT GJB-5 GJB-5
1) 10 gg/nl
hrll - 1/THF.a - + + + +

Fig. 2. Effects of GJB-5 on the TNF-a mRNA expression. The hFLS
were stimulated with hrTNF-a (10 ng/ml) and hriL-18 (10 U/ml), and treated with
medium (CT), methotrxate (10 we/ml, MTX) or GJB-5 (100, 10 wg/ml) for 6 hr. The
WT group was cultured without cytokine stimulation. The levels of TNF-a mRNA
expression were measured by guantitative real-time RT-PCR.

IL-1pmRNA
:",._1.2 -
-l B
y 1
508 1
[
u0.6 4
%04
o p.aze
®o.2 ’E ’i [NRE]
o 4E ] E 3 k A
WT MTX GJB-5 GJB-5
10 pgiml
heIL-1fTNF. - + + + +

Fig. 3. Effects of GJB-5 on the IL-18 mRNA expression. The hFLS
were stimulated with hiTNF-a (10 ng/ml) and hriL-1B (10 U/ml), after that treated
with medium (CT), methotrxate (10 we/wl, MTX) and GJB-5 (100, 10 wg/nl) for 6
hr. The WT group was cultured without cytokine stimulation. The levels of IL-18
mRNA expression were measured by quantitative real-time RT-PCR.

IL-6 mRNA

2 1.2 A
2
B 1
0.8
=
U 0.6
%
o 0.4
% 0.2

WT CT MTX GBS GJB 5

100 10 pgiml
helL-1ITHF.e - + + + +

Fig. 4. Effects of GJB-5 on the IL-6 mRNA expression. The hFLS were
stimulated with hrTNF-a (10 ng/ml) and hriL-18 (10 U/ml), after that treated with
medium (CT), methotrxate (10 we/ml, MTX) and GJB-5 (100, 10 we/ml) for 6 hr.
The WT group was cuitured without cytokine stimulation. The levels of IL-6 mRNA
expression were measured by quantitative real-time RT-PCR.

ABMZY] FFe Rato] BHEE FAX} walol] ni= Qat
GJB-5 £ 100, 10 pg/mee) =T ollAlE IL-89] mRNA gt
o] 0.235, 0.8662.Z LIERG, ICAM-1 9] mRNA &S 0.578,
07542 LIERY ST 9EHQ] 24838 UEhHICHFig. 5, 6).

Fadel oigr 4 o7

IL-SmRNA

§ 1.2 1

F "1 0686

f0.8 4 i

S 0.6

g4 0.187 §23:

| L]

0 ]
WT CT MTX GBS GJBS
100 10 pgml

adL-U/THF.¢ - + + + +

Fig. 5. Effects of GJB-5 on the IL-8 mRNA expression. The hFLS were
stimulated with hrTNF-a (10 ng/ml) and hriL-18 (10 U/ml), after that treated with
medium (CT), methotrxate {10 we/ml, MTX) and GJB-5 (100, 10 we/al) for 6 hr,
The WT group was cultured without cytokine stimulation. The levels of IL-8 mRNA
expression were measured by guantitative real-time PCR.

ICAM-1mRNA

21.2 4
- !
PR
EU.B - 0754
I
V0.6 - 0508
30.4 - ‘
B0 4
0 i ] ;
WT CT MTX GBS GJB-5
100 10 pgiml
kril-1/THF.¢ - + + + +

Fig. 6. Effects of GJB-5 on the ICAM-1 mRNA expression. The hFLS
were stimulated with hrTNF-a (10 ng/ml) and hriL-18 (10 U/ ml), after that treated
with medium (CT), methotrxate (10 wg/ml, MTX) and GJB-5 (100, 10 wg/ml) for 6
hr. The WT group was cultured without cytokine stimulation. The levels of ICAM-1
mMRNA expression were measured by guantitative real-time PCR.

4. NOS-IT FHAL w83 NO Yol mX]= gat

NOS-TI XA} wlsle GJB-5 BEo7* 100pg/ mlQ] S0l A
05872 7448191 Om(Fig. 7), GJB-57} NO 4§42k n)x]=
g4l GIB-5 BT 100, 10, 1 pg/me =Tolals 74z}
0.403 + 0.026, 0.367 + 0.047, 0.535 + 0.040 nmZ L}E} } 55
EXOFE A48, EF, 10 pg/mS] =LAl S94 Q1
i S VERNACHFig. 8).

)

r e J\' 02

NOS-IImRNA

1.4 -
&
%92 4
5o
A
o) 0.8 omer
U Shy
S0 pe
& 0.4
B
. , ; ;
WT T MTYX GBS GBS
100 10 pgial
MIL-ITHE-x - + . + "

Fig. 7. Effects of GJB-5 on the mRNA expression of NOS-II. The
hFLS were stimulated with or hrTNF-a (10 ng/ml) and IL-18 (10 U/xl), after that
treated with medium (CT), methotrxate (10 we/ml, MTX) and GJB-5 (1, 10, 100 we/
ml) for 6 hr. The WT group were cultured without cytokine stimulation. The levels
of NOS-Il mRNA expressions were measured by quantitative real-time PCR.
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o 0.4 -

R0.3 A

°p.2 4
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WT CT MTX GBS GBS GBS
100 10 1 pghnl

WrlL-1TNF-a + + + + +

Fig. 8. Effects of GJB-5 on the nitric oxide production in human
fibroblast-like synoviocytes. The hFLS were stimulated with or hrTNF-a (10
ng/m) and IL-18 (10 U/ml), after that treated with medium (CT), methotrxate (10
wg/ml, MTX) and GJB-5 (100, 10, 1 we/ml) for 6 hr. The WT group were cultured
without cytokine stimulation. The production of NO in the supernatant were
determined by measuring O.D at 540 nm. The statistically significant value was
compared with the control group by ttest (**p<0.001).

5. ROS 46 ulxl—‘a A
GJB-5 79 1, 10, 100 pg/mt BTolA Z¥2} 77.3, 58, 50.1%
Z VER BT 9EXOZ A4Y ArEI} UERiCHFg. 9).

;DA 207% 5:]3 83% . a; 56.5% m

A =*Lz——,—°n‘-‘—

T 10° 10! 10% 187 1

¢ 2 z
E M73% | E| 8% it E] 50.1 % w
_— — . w _—

10° 10 102 107 10° 10" 107 10° "1 10" 10* 10? 10
Fluoresence Intensity (ROS)

Fig. 9. Inhibitory effects of GJB-5 on the ROS production in hFLS.

The hFLS were stimulated with hrTNF-a (10 ng/ml) and hriL-18 (10 U/al) after that

treated with medium (CT, B), methotrxate (10 we/ml, MTX, C) and GJB-5 (1, 10, 100 e/

o, D, E F) for 48 hr. The ROS production was analysed following incubation with

DCFH-DA by flow cytometry. The WT group was cultured without cytoking stimulation (A),

Relative cell number

6. MMP-39} TIMP-1 2}3lol] njx]= gak
MMP-32] SHAL 2& S GJB-5 FoiF 10, 100 pg/ Q] ST

olA ¥zt 0771, 01012 LIER} BT &l ZA4FHE vie
WQICHFig. 10). 81H TIMP-1 {HXI] W GBS Tl 10,
100 pg/mQ) STolA 22t 1.741, 2929 & S715ICHFig. 11).

MMP-3mRNA

"
&
=
B
8 0.8
5 0.5
g 0.4 R 0278
& 9.2 E g E j 0.1 01
0 - 3 - | ol | B
wT CT MTX GJIB-S GJB-5
100 10 pghml
RrIL-{/THF.e¢ - + + + +

Fig. 10. Effects of GJB-5 on the mRNA expression of MMP-3. The
hFLS were stimulated with or hriTNF-a (10 ng/al) and hriL-18 (10 U/ml), after that
treated with medium (CT), methotrxate (10 eg/el, MTX) and GJB-E (100, 10 wg/ml)
for 6 hr. The WT group was cultured without cytokine stimulation. The levels of
MMP-3 mRNA expressions were measured by quantitative real-time PCR.

Az - 2EA
TIMP-1 mRNA
_“3.5
E 3
2.5
&
I~ 2
V1.5
b 1
°
od 3
®0.5 0.254 E
0 1 .5 )
WT CT GJB-5
10 pghml
krIL-1{THF-e. - + +

Fig. 11. Effects of GJB-5 on the mRNA expression of TIMP-1. The
hFLS were stimulated with or hrTNF-a (10 ng/ml) and hriL-18 (10 U/ml), a‘ter that
treated with medium (CT), methotrxate (10 we/ml, MTX) and GJB-5 (100, 10 wg/ml)
tor 6 hr. The WT group was cultured without cytokine stimulation. The levels of
TIMP-1 mRNA expressions were measured by guanttative real-time PCR.
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BHZ QHE(NSAIDs), RAIDZ SEEX, FYFUIEOE oFE
(DMARDs), A= ZEMA, AR E TR oA EO] ArgE 1
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M EEC] FEReHs ACE A8 MREHRFIEL
AS olROIVEML Bl BR, AR, BEE 59 B2
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£V ZHEAT EIRES MAAT SHNEHZHE SENR N
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FAERS QAR EXS 2M= REBOE A9 FulEolE BE
Ay 7VE 2Ee Aeg 24P st
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2 AF w9 nizio] £Q3 A& ks 22 YUERA, &
4 BE ZAgolr Y F01HQ cytokined] WS JH-E 71E
Sl B 77} olFolx Rt ATMA T Tl &
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cytokineo] 2 Zg0] wElo] EA3 AVE k= Zol HHel
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FEoI BB BEH, 49E BEY § &0 82 s
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cytokined] ZHE TRoL} ol & o] % 20| YibH $8HE 7}
A ACT AYHL Ak
Fgol tish d7e Tidl #dE 7R
Jou} SlskEEd gl cytokine 2] &
AHintercellular adhesion molecule, ICAM)oll
718HL Urt ol Tt HEYHEY Lol
MZ-712719] [k 0]9] ZEo] QT Bt
o] GEuHE9) DgolA QA7 mEolnk?,
g J{riEol= #EdA BE m7RE cytokines(IL-1B,
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g E o UL olEc] ZMELE A&l MMP(matrix
metalloproteinase)?] S Z7RIFIE AOE BEIAHAY,
NO, NOS, ROS(reactive oxygen species), MMP2} 1 H|QIA}
¢l TIMP(tissue inhibitor of metalloproteinase)ol] thgt #ilo] &
EL e, BEESERANE JYd 49l superoxide
anion, hydrogen peroxide, NO2} 22 &4 2I1Z(R0OS)0] 2y
s WA EolA Bo] HE TEAESESY 8%, &
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LHULEN DAFS AASAL, BYS Mgk 2AS 2

ogE kEo] wo] MAF L Jry.

MMPE= ECM(extracellular matrix)2 A6k QAE
dlchs E4Tolnt. wehi] MMP 84 & £-ehs Aol 22
T QAR R 48 BE g fXldlken e 538
4 Uk MMP= I3t SURE, Ho|, ¥5 Jgugor 2
B1aL ok [oiEols TEE S E844450 MMPE] 718
Hols ¢g&5dgol 1, WAyl 93t A nlnE 2ok,
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B Wel7l5o) ZEAWT} YoM, TR
e BIRZHIC SI0F oA A FE FHOZ BIELL
ool THY HEBMH, BEEY WA BELH
o M=o MYe WARE ANE SIS ETE ek
HERIRE 22 Erdl BEES 358 998 ol29 By

=
=0

He udaFEL Uy

2 d7o AMSE B 55U Mg ke Aol AR
18 ol= oiEo] HES) wiglElo] FrlEe|= TE A AdH
OFZ »dXe WAolth

Adl FHS BIFR, MEE, SR 2 8 g, HEf, i, Bt
¥, 4FE 12 g, BITESS, B, OISR E5 IS, TR, ek, A
BT, BEEE, HE ZH4 g Ui 15 g2 E FHEAEH, BIES
O EES sl SRS MHSHL W36l Big
ol Q% Bl A1, MES ERE, EHETIY RIESE Qs
ViR B STEE AIETT) RS 1ES 48Ul
2 5E, BE, B8, U8 238, IHE, ENEYE 89 71A
ol 0I5t EEol S861H TVt AL, Htis BITFAR, &
RERSIY SEEREN 23, thE Y AAERA 2Edle] E&
dxE UoB2N BaNE VEM L, ZKE @RS &8
OF RIMEE Aok wglo] Zoizlo) 47]= S0t IF
o] 883}, ButS ik, M A8coln, £HES Mk
6, WEINER, HAREY G508 RIBESE Q¢ HiEd AlE
ot AR fKkiEiE Bt Bikme) §50) Ui, A
i MEER REMKY G850 Jom, ABER @l &=
158, EEEe w0, 1T 1888, AR, JIIES EITR, iR,
s AR, BISER, b MY, 858, £k 1§
50l YoM, #HES BFE, BHE, IS0, &R a0 I,
e HEEAEE SRR BEs BiRER BHEEE, Uills
B, IEFE, R BT 59 @sol AF oKe 2 Mol §
Toll gt AEHQ ZAE olF {iE AFolch

olo] MAK= BE 5ago] FOIESE #E ¥ nije &%
E AEFHOR sl oo, FrlEol= BEE AL 4/t
M EQE S Z(WFLS)E 01851 H g2

B AdgloflA] GJB-50] hFLS Z4} oA &Zo] Y=AE
[3H]-thymidine uptake W& 0185k RAKSH At HiFo|
1604 + 119.2(cpm), THETO] 5277 + 563.8(cpm)QIE HIE
GJB-5 BT 100, 10, 1 pg/ml =TolA 2+t 3070 + 4536,
5046.6 + 485.8, 5028 + 373.1(cpm) 2 E LIER} 100 pg/mé Lol
A B9EQ AAhaaE VERNRICKFg. 1).

AEY APIEFRIS] wlol tigh A §3E RT-PCR B
ol &gt ROt HH g & ZAF B3, TNF-q, IL-16, IL-6 25 )
ZFol 5K BT AEHOT A4S UEINICHFig. 2-4).

ole AT th4=9 @04 53] TNF-ag} IL-1B, 1
S G5 mi7lY cytokineo] A Z 2] wislo] £Q%H &
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7he RUIEC|= IEHolU EEY #EYE, 79d 3EY
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sF JEHOE LA L(Fig. 10) TIMP-1 SRR WA 2 th
Z7o] 015k 5L AEHOE E71EYrkFig. 11).

ol WEE T HH TE 559 RulEolE BE
Aol gt HAZHEE S 6] Aok, A dRopdE
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