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Protective Effect of Dioscoreae Rhizoma Extracts in MIA—induced Rat,
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ABSTRACT

Objectives : Osteoarthritis is characterized by degeneration of articular cartilage, which is characterized by chronic
pain, stiffness and decrease range of motion, The present study was designed to compare the therapeutic effect of
Dioscoreae Rhizoma water extract (DRW) and Dioscoreae Rhizoma 30% ethanol extract (DRE) on the monosodium
iodoacetate (MIA)—induced osteoarthritis rats.

Methods : Osteoarthritis was induced by injection of MIA (50 w¢ with 80 mg/m) into the knee joint cavity of rats, After
adaptation period for seven days, rats were divided by 5 groups (n=10/group): normal group, control group, positive
control (indomethacin 5 mg/kg), DRW 200 mg/kg treated group, DRE 200 mg/kg treated group (n=10/group). The hind
paw weight distribution was measured with the changes of reactive oxygen species (ROS), peroxynitrite (ONOO") in
articulation tissue, Also, the cyclooxygenase—2 (COX—2), inducible nitric oxide synthase (iNOS), tumor necrosis factor—
alpha (TNFa), interleukin—6 (IL—6), matrix metalloproteinase—1 (MMP—1), and tissue inhibitor of metalloproteinases—1
(TIMP—1) were investigated by western blot analysis.

Results : The administration of DRW and DRE significantly decreased the hind paw weight distribution, The ROS and
ONOO ' levels of cartilaginous tissue were significantly decreased in DRW and DRE compared to control group. The
results showed that DRE decreased inflammatory cytokines such as iNOS and TNFa. Also DRE decreased MMP—1 and
increased TIMP-1,

Conclusions : Based on the above results, Dioscoreae Rhizoma extract seems to have the therapeutic effect on
osteoarthritis via suppression of inflammation,
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¥% (inflammation) Ala2 oy Atmt e 9
R2RE Ao AARZ| 0] Holsts HESoA doju=
qEF dFo2 AFuSo] WASHA =W o g
9 Aol ZrleHA Hol &y, 55 59 FAEC] UEht
A "ot BAE BIEs dZo] 2AEAL BAEL o2
oy, w Fo] £AS Qlo] 55 9 dFo] Ar|E A
(osteoarthritis)> A AHZ 4y d7 o uzt
FEEC =Yg W 7, "oA oA, Ak, AR Aol
So] YUo] FHo] #AL HIst= AT &Afol -
|23 & ¢ldiel W Sof &A4o] dojdd et 4%, 55,
Z 29 FAbo] UEhUE w4 H3A oY Jee
TAA 29le) o5 YehtA =u*? gAdA aglozl 27
4 7I1EE 7led @AY SR Y= A Iy E
o~5H) Z7HEttn e A ok, ZHAF] shojsta W
A AA, g, e 9 3 5ol Bk, E{ERR, BAEh
fERR, BUK, iRk 59 SA4S Uelle FEEe HFolA
olgfEglen, 2R YoM E FE] A EBHE F2 o] &3
g’ @x 2REde] AaHosl 2HNEA, HAHR
ol 2¥AEA, AF H3IA T& AHEIIE FEXNEY
5#4d 28 (replacement arthroplasty)¥ 22 B]FE
A Zyo] o] &E 1 9t} FEXNE aHE AV AP F¢
AN, 7+ Zoll, A7)5 Foll 5o H2-go] vehy, H]
E A7 AL Y5eS Fok AU dFo] Qs F$
So] Bargo] vehdt}?)
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MIA (monosodium iodoacetate)= £ Fxof we} 98
FEO 2 HH 9 Hilel 7|5l E I 4 o, #E
E3H =2 wet 559 A=E F7E 4+ ok A

At

Lgge] gt Sohas AA 21t 5 AzAY 9 FEAH
gt d4E Edts] APHI oy, IHEE I 5 ER
dof gt A5H7= WA got b AFZL 4o
3t AAolth oo B JFE= MIAR Z3AFo] S8 ratsol
AEAGY 10329 AR A BAHE 10% LgE 5 FEET
30% ethanol FEES A7 Fostr ZTHEE L 3 Aty
AeHots EAsE e, I F BExZ A9 SP4aT
(reactive oxygen species, ROS), peroxynitrite (ONOO™ )2}
Q2" ERES T8 954 cytokine S ST,

1. A% 2 P

1. A8 &

7%% 9] Sprague-Dawley (SD)A A& 180~220 g2 A
A7 sppuol o2 (A7), @RlH Tohsted, B3 1
AR (REE 18% oA, ZE 0.55% o, 2AW 5.0%
ol4, 23E 8.0% °lst, ZH 1.0% o4, <l 0.85% o4,
UEE 0.25% o4, 24 5.0% ©]3}, nt2vlw 0.15% °|4
NIH—-41, Zeigler Bros, Inc., USA)E FE3] 2435t 13

A7E AHA A HSAIR F Ao ARRSHAT F= At
{419 AL conventional system© 2 HYF7]= 1247k

+ 2T, $% 50 + 5%= A5}t 4-3te)
dota 5= A 9939 $< (DHU2019-049)2 o
o FEHY A4S E75HH

>

Qh

o
>
o2t
o
2

2. Mg 32

2 Ao AMEEE 1059 11852 FAEE X oA it

= AL Fliste g7t ExstudelA AA, aste
AHESHATE (Table 1), & F2E2 10359 (LZE 30 g¥, &
300 goll 10Wi2] S74 3 LE 718ty 89 22718 A%
sto] 2A|17F B &S AWSHAT. FEES ofTsto] ot
A A FEAAR 5% T 52 Ax7|A &Hs] Az
AA 43,1 g9 BB E d9en &2 14.37%% . 42
T9EE ¥e(-80C) E@ste A F A AMEstHoH
o]2 DRWZL 3ttt 30% ethanol &5 1059 (1%
20 g¥, & 200 goll 10813=] 30% ethanol 2 LE 7}5}ed
g FE7|A 247 &3 T AAsianh, Aadt S
7 FERAE AHESHY 55T & 52 AxT|oA SHI
AZAA 19.4 g8 BHE doer =82 9.7%% 0. 4
eHE WE(-80T) @t AE A AHgstE o
°]& DREZt1 3}9itt.

Table 1. Country of Origin of 10 Kinds of Dioscoreae Rhizoma

No. Sample BAA
1 DR 1 AE A
2 DR 2 BE 34
3 DR 3 BE A4
4 DR 4 FER
5 DR 5 A5 94
6 DR 6 A5 F4
7 DR 7 BE ¢F
3 DR 8 BE ¢F
9 DR 9 BE %5
10 DR 10 ZAE
3. AleF
= A AHE-E potassium persulfate,
phenylmethylsulfonyl fluoride (PMSF), monosodium

iodoacetate (MIA), indomethacin, dithiothreitol (DTT)+=
Sigma Aldrich Co., Ltd. (St. Louis, MO, USA)oA <)
3ttt cyclooxygenase—2 (COX—2), inducible nitric
oxide synthase (INOS), interleukin—6 (IL—6), tumor
necrosis factor—alpha (TNF—q), f—actin® Santa Cruz
Biotechnology (Santa Cruz, CA, USA)ZEH 1Y3tg o,
tissue inhibitor of metalloproteinases—1 (TIMP—1),
matrix metalloproteinase—1 (MMP—1) 12} 34|+ Thermo



MIAR 24 S3dF SR Aef 2259 38E A /I a3 29

Scientific (Rockford, IL, USA) ++¢ 3tiL, 22k A a (Nor), ZHE QR 442 F ofFd AHAE 3HA] g2 =2+
Mouse lgG antibody= GeneTex, Inc. (GeneTex, San (Veh), Z43d4E §¥ ¥ indomethacin® 5 mg/kg®E AT+
Antonio, TX, USA)oJA T3ttt Protease inhibitor 243t FANZE (Indo), H2HEYE 3 T DRWE 200 mg
mixture, Ethylenediaminetetraacetic acid (EDTA)= Wako kg2 AT Fost DRW, 23} E Y 24 & DREE 200 mg
Pure Chemical Industries, Ltd, (Osaka. Japan)olA +¢] /kgE AT B3 DREZ O oL 237 R},
3o ™, Nitrocellulose membraness= Amersham GE

of

Healthcare (Little, Chalfont, UK)ol|A sttt ez 3) ME U Alo|MFEF =X
AFS st BCA protein assay kit~ Thermo Scientific AFER 2L AAAZAZ 13]/2003 o] 27X
(Rockford, IL, USA)IA] T3t 24393, HoldHFE ATE ARA 297 AFstn
o R0} ¢ ZAT T 2 AU % AR AL
4, 22HQ 1% Y7t ArEstaE
Zapsod ot _
) BHEE S8 I CE T
APFTEY LE2F 7§ FHY €& 7o ARg F,

=
o= 3145 = FAgy FHE Bl MIAZ Z@EYES SEshr] 194,
i Sk 1 1 = _ _
0.9% sa.hne-._ A3 MIA (_monosodlum iodoacetate)S ouF 5 791 149], 91016] ZHaFITh Incapacitance tester
0.3 n insulin FA7]E A-&stel 225 5 WA ol (Ser No. 01/45/25, Linton instrument Co., UK)E o]-&

AF $35t 24 A RG] W 02X Hckelo

2) @ 2l W = A% wolol FAH A% Scky Rajrg Adtete] A%

MIAR 3 794 F S5 AT w3k A4S 53 E8d na) wlgg Axsgn P42 A% Ha} vjgol 2 22
do] e HAFTES ZF 29 1074 5252 R 85t AZE B3} v AR & B + TFEAE Yehyglon,
AHe APttt AT HEAE LA g2 A the o] Ale o] g3tgT),

5) MEHA AER|A HO|QOH SF B YAEYA A AZzAE 23 A ASHS s
TE %A Y9 reactive oxygen species (ROS)E =43} At 92 A7) Y3l 10% NP-407} B 3i%l buffer Ao & ¥
7] o5k} 95 mM DCFH-DAS 3§39t & #3% FwA4=S  FLT 100 w09 buffer C (50 mM HEPES, 50 mM KCI,

-

o]g3sle] 58 7tA OS2 emission wavelength of 530 nm&} 0.3 mM NaCl, 0,1 mM EDTA, 1mM DTT, 0,1 mM PMSF,
excitation wavelength of 485 mE o|-&3}le] 02X E 308 10% glycero)E 71l AFE-HFAZ] & 1080t} vortexE 3H
7+ 2% 72 o] gt A=statt?. ®§ ONOO = =4 3ttt 4CoA 12,000 rpme 2 1087 94 Ha 3 &
3t7] 9l8te], Kooy 59 W& Aastel Z4stget). 2 S TSI Qe FFAE Aol —80TAA 47 ¥ B
AMZS pH 7.49) rhodamine buffert 5mM DHR1233} 4-& stath A=Zd W9 MMP-1, TIMP-1, iNOS, COX-2,
T 587 37T EEY & F 58 HFLE emission IL-6, TNF—q, f—actin®] T¥d Hd-S A7) A 10 ug
wavelength of 535 nm$} excitation wavelength of 480 o] TS 8~15% SDS—polyacrylamide gelZ ©]-£3}4
mE o] &3le] 0B EE 3087 2T S o] L3t A&} A719% %, acrylamide gelZ nitrocellulose membrane
k. ©o 2 o] AR}, FH|H membraneol| ZtzHe] 12} antibody S
st 4TA overnight A7l th& PBS-TZ 681ttt 53]

6) ZEZXX! Western blotting AlFsta, Zzh AgE 13 FAol AREEEe 23 A
27710] BRIl B ¥ 0 8% 2 B8 guspe]  (PBSTE 1:30002 XA A48)S A stel el 2

A7+ BESA1Z) & PBS-TE 6&ult} 83] Al&stgct, 12x
enhanced chemiluminescence (ECL) €Ho] =&A|7] th2,
Sensi—Q2000 Chemidocell ZEAIA Tild AdS 2%k
% 39 bandE ATTO Densitograph Software (ATTO
Corporation, Tokyo, Japan)Z&2 193 AL&35to] ATt

FHz2S AFg kS 100 mM Tris—HCI (pH 7.4), 2 mM
MgClz, 5 mM TrissHCI (pH 7.5), 15 mM CaCly, 1.5 M
sucrose, protease inhibitor cocktail, 0.1 M DTTE &7}
A7 buffer AZ E-& & tissue grinder (Bio Spec Product,
USA)YE AHg3l £243 ¥ 10% NP-40 &4 H7Isk3t
o] % ofo] A §JoA 2087 FXAIZ] &, 12,000 rpm O 2 2
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5. FALA
= FAe AW FEHUAE FEASIELH, SPSS
(Version 22,0, IBM, Armonk, NY, USA)E AFE5}9] one—
way analysis of variance (ANOVA) testS AA|3t &
significant differences (LSD) test® AIEAZL AA|5}o]
Z 9] Hdzpolof tigt FAA /943 p—value 0,054
AZSHT

least—

Table 2. Body Weight and Food Intake
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m 2 3
ol A lo])g_r]al:

A%
ZTHEAYG T 237 FEFS 7|7 5 &F

AATE 61,88 + 6,78 g, 2T 59,75 769g,
Indot* 61,86 + 3.22 g, DRW+ 67.60 + 5.71 g, DRE#
70,17 + 24,48 go 2 ZF I3+ {482 UEhA] &Sttt
Aol #eF T AAT 42.02 + 5.85 g, NRT 41.22 +
5.79 g, Indoxt 38.38 + 5.61 g, DRW+ 43.23 + 5.51 g,
DRE® 43.36 = 5,84 g2 Zt #7t9] §942 UsA
Qkoktt (Table 2).

Food intake (g/day)

Group Initial body weight (g) Final body weight (g) Body weight gain (g)

Nor 303.50 = 10.35 365.38 = 14,54 61.88 + 6,78 42.02 £ 5.85
Veh 285.80 + 17,74 345,55 = 24,04 59.75 £ 7.69 41,22 £ 5,79
Indo 288.75 + 10.54 348.07 £ 9.91 61.86 £ 3.22 38.38 + 5.61
DRW 289.65 = 14,00 357.25 £ 17,70 67.60 £ 5.71 43.23 £ 5.51
DRE 294,33 + 14.29 364.50 + 36.14 70.17 £ 24.48 43.36 £ 5.84

Nor ; normal rats, Veh ; MIA—induced osteoarthritis rats, Indo ; MIA—induced osteoarthritis rats treated with indomethacin 5 mg/kg body
weight, DRW ; MIA—induced osteoarthritis rats treated with Dioscoreae Rhizoma water extract 200 mg/kg body weight, DRE ; MIA—induced
osteoarthritis rats treated with Dioscoreae Rhizoma 30% ethanol extract 200 mg/kg body weight. All data are expressed means % SD,

n=10 rats per group.

%
QD}EI As
A S A%
= W=
20.91, Indo* 223 03 + 18,37, DRW—TL 215,18
14,3622 7z 7+ $-9J%t

230,82 £
+ 13.30 , DRE<* 230.53 =

ztol glddch 18y MIA £ 14U Foll&= ti= 204.55
+ 7.01, Indost 171,78 + 15,96, DRW= 175.84 + 24,24,
DREZ 149.94 + 9.68 (p {0.01)2 e} DREZA
o] AlF Fsi7t 2t vlal] 524 A F4stleh 219
Tol = 202.08 £ 12,31, IndoT 140,65 + 9,75 (p <
0.001), DRWs 145,37 + 6.62 (p <0.001), DRE® 139,11

+ 8.88 (p<0.001)2 Ueh} Indot, DRW, DREZ 2%
izl vls) F-25tA Akt (Fig. 1).
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Fig. 1. The changes in relative hind paw weight distribution in MIA—induced osteoarthritis rats.
Nor ; normal rats, Veh ; MIA—induced osteoarthritis rats, Indo ; MIA—induced osteoarthritis rats treated with indomethacin 5 mg/kg body weight,

DRW ; MIA—induced osteoarthritis rats treated with Dioscoreae Rhizoma water extract 200 mg/kg body weight, DRE ;

MIA—induced

osteoarthritis rats treated with Dioscoreae Rhizoma 30% ethanol extract 200 mg/kg body weight. All data are expressed means *+ SD, 10 rats
per group. Significance: **p{0.01. **p{0.001 vs. MIA—induced osteoarthritis rats.
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3. 4313 AEH A vtoleulA &7 At

Abst] AEH A vlo| ontA S48 95t HER2S
ate] ROS, ONOO & 43¢t ROSEH A, =7
163338 + 25273 fluorescence/min/mg proteinZ A
115129 + 17091¢] Blste] {F-&JstA F7HsHtt (p €0.05).
FA dl2FQ IndoT2 142318 + 259642 TR vl
Zast= A3k JeRgQIh T2v DRWE 101482 + 7017,
DREw 97088 + 146992 tfxol| H|gte] {oatA Hdast

o|

&
zo
T
ot

(A)
200,000 -
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£ 150000 { T

.g
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n o T
S 8 100,000 A
& §

Q

5

5 50,000

=

G

O T T T T
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Fig. 2. Oxidative stress biomarker in articulation tissues.

Oxidative stress biomarker reactive oxygen species (ROS) and produces peroxynitrite (ONOQ") in articulation tissue, Nor ;
MIA—induced osteoarthritis rats treated with indomethacin 5 mg/kg body weight, DRW ;

Veh ; MIA—induced osteoarthritis rats, Indo ;

MIA—induced osteoarthritis rats treated with Dioscoreae Rhizoma water extract 200 mg/kg body weight, DRE ;

< 3A3IAT (p<0.05, p<0.01). ONOO & &A%t 23},

Z-2 33758 + 2428 fluorescence/mg proteinZ A+
17004 £ 28079l vl F-J5tA S7ket AL &l & 4 3
Ak (p<0.001). FA HEZS! IndoF 17471 + 29923
DRW 26204 + 25782 thzto| H|gle] {2814 7438}
gt} (» €0.001, p<0.05), DREZ-S 25487 + 18612 49|
317 FAT 2ol HE A S BT (Fig. 2).

A
o

40,000 -

) A *

g 30,000 r
58

[=} Kk
o 5] i kdedk
> 9 20,000 1 T
o2

2

= 10,000 -

0 T T T T
Nor Veh Indo DRW DRE

normal rats,

MIA—induced osteoarthritis

rats treated with Dioscoreae Rhizoma 30% ethanol extract 200 mg/kg body weight. All data are expressed means + SD, n=10 rats per group.
Significance: *p {0.05, **p{0..01, **p<0..001 vs. MIA—induced osteoarthritis rats.

Western blot 02 FE 2 oA GF4 wi7fAF] iNOS,
COX-2, IL-6, TNF—o2] L& 431t} iNOS| @
e 23 A7}, PRI 1.47 + 0,092 FAE 1.00 +
0.159] Blgte] fFojH o2 £A ASHHTHp (0.001). F/3
) 22¢1 Indo2 1.23 + 0,152 t)RFo] v]dte] {2514
Aa8tQTH(p €0.01), DRW 1.47 + 0,113} DRET 1.42 +
0.192 thz< djy] ashs 43S bt CoX-2 2ajd
TEFE ST A9, di= 1.81 £ 0.362 FA 1.00 +
0.199] vl fol3tA F7HHATHp (0.001). Fddiz<el
Indo?>2 1.15 + 0,35, DRW+ 1.24 + 0,30, DREZ-2 1.31
+ 0,172 iz HIf Fo5HA 23Tt (p <0.001).
IL-6 S d Ha=F 574 23, di2 1.49 + 0.212 Z4
1.00 £ 0.16°1 Bl f+2stA S7kstEet (p <0.001). ¥4
tj%2¢] Indoi 1.06 + 0,16, DRW= 1,26 + 0,22, DRET
1.20 + 0.102 = dju] {F-olsHAl a3t (p<0.001).
TNF-a2| 7%, 2 1,70 + 0,342 A4 1.00 £ 0,080
Hls] o5t S7kstEen (p<0.01), =S Indo

ZAAE 1.09 + 0.16, DRWZ 1.27 + 0.177 DREZ2
1.13 + 0.142 gz v]3) F2JskA Zastet (p €0.001,
»<0.01) (Fig. 3).

o

#H4 22 Y TIMP-1, MMP-1 %h‘ﬂ%* 24
Az2 Y TIMP-1 @ Ehﬂ;
L 059 + 0.2802 AHATLE 1.00 +
folabA ZastATHp €0.01). o/%EHZ:TT_LJ In dov—_’-—c 0.83
+ 0,182 fjzo] v|a) Fvlstgout foHo|xx egtet,
DRW+t 0.87 £ 0.22, DRE# 0.95 + 0.282 tzx+t tiH)
GoatA Zrlete AL FAsAth(p <0.05, p<0.01).
MMP-1 @3 Td=sS X3 23, 232 1.40 +
0.102 A4 1.00 + 0.100] H]3te] GojHoz = wad
3t TH(p €0.001). FAH=ZE

a

3 Indo?2 1,18 + 0.112
= Hlste] folskA A HATHp €0.05). 1Y
DRW+ 1,37 17, DREZ 1.31 + 0,102 =zt )

37 £ 0,
Fasts AT ey olehFig. 4).
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Fig. 3. Expression inflammation—related proteins in articulation tissue.

Inflammation—related proteins iINOS; (A), COX—2; (B), TNF—a; (C), IL—6; (D). Nor ; normal rats, Veh ; MIA—induced osteoarthritis rats,
Indo ; MIA—induced osteoarthritis rats treated with indomethacin 5 mg/kg body weight, DRW ; MIA—induced osteoarthritis rats treated
with Dioscoreae Rhizoma water extract 200 mg/kg body weight, DRE ; MIA—induced osteoarthritis rats treated with Dioscoreae Rhizoma
30% ethanol extract 200 mg/kg body weight. All data are expressed means * SD, n=10 rats per group. Significance: *p{0.05, **v<0.01,
**6{0.001 vs. MIA—induced osteoarthritis rats.

(A) (B)
TIMP-1 | 9 e e | MMP-| | st s o —— |
p-Actin | | p-Actin | |
15 20 -
*k sk
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= >
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Fig. 4. The expression levels of TIMP—1 and MMP—1 in articulation tissue.

TIMP—1; (A), MMP—1; (B). Nor ; normal rats, Veh ; MIA—induced osteoarthritis rats, Indo : MIA—induced osteoarthritis rats treated with
indomethacin 5 mg/kg body weight, DRW ; MIA—induced osteoarthritis rats treated with Dioscoreae Rhizoma water extract 200 mg/kg body
weight, DRE ; MIA—induced osteoarthritis rats treated with Dioscoreae Rhizoma 30% ethanol extract 200 mg/kg body weight. All data are
expressed means + SD. n=10 rats per group. Significance: *p{0.05. **p{0.01, **p{0.001 vs. MIA—induced osteoarthritis rats.
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v, #

L (Dioscoreae Rhizoma)-& W3tE nla}l (Dioscoreacea)
o &3h= H%*é A 2202 A oA F2AY F
e HZ F A AT AL AL, o] ool Huj=
ot Holth AR @, fg, WE it 59 a0l
Rew, Al AE&RA s §4 Y ARE Yl Bl
AHEEOJ A gtk EE H o= LggEe] HYETE, FEF
ot gdztet 59 E7} Qlokn BaEeiAm ok,

TTEEL T AZo] Bob glojAH & o EHPA
H37E dojubs 4oz IS dAtolu, AFol HsHA
F7Fete AT 72 Aol o EIY wEAgolg s
B2t ZEEg e @A) unEae] Skt 13 As 2
gt W Eo| F7ete FAlolH ZA] wWE2H 20084
ARl F 10.7%7t SBEE Ao o7t F71eel wet
Hgo] F7kste 80t ol4te] AR AL 34.5%° Bdte
Aoz welth? el golsty Wel el L, A,
frefs R WA Foll 5k, mEAH, BREERE, 2UR, iR 59
FAE U= #REY] HolA olaiE e, &) gl
AE o] ARYE 22 olgd) i, wH7IolE dstERE,
filstiE 5 S&stH, F470= BEEE, itttk 52 ¥
goba grelA Qo

MIAR 88 20d 9 292 d384,
So] AR THAFT v|kstel? Tz ‘%:“.‘94 f&‘%“li A+
S0] %ol o] &= gl7|o] B A=
g 5 2ZE3} 30% ethanol &59] —,%:47‘40:‘ 2| g0l Eap7}
UEA] Yot 7] 9ot MIAR FIE ZTEA 58 ZdoA
Ak AF Bt AAE, AE2F 49 ROS, ONOO™ &34,
BS54 cytokine F@HFE ST

Aol FH= o FdHor £2AFR g2 ROSE AZE
A4S 2B A Ao o]2A obH, H=eHA SAH 4sHE
2EF A A AL ONOO & G503 e o7 vhA
ol Ag WAo = TojFtrh E3 DNAY proteins I ¥Hg-
ste] AZ £AFE op7| AT, BAzA N ROSE £4 T
Azt ZAgtol B3| dizFolA =27 Frtsti e, gz
ol B3 DRW<, DREZOA #ofstA #ashs A< 2l
g = %t ONOO & &A% A}, FAFTLo] w8l =+
oA =27} F7FHE AL AT = 9llon, txFo| HlF)
DREZ Rth DRWo] B f935HA st Ad I
=g

1r
r
B
2
=
H
E

HE 23 Y G54 AlEIRIY EEFE Fs] A
3t4] INOS, COX-2, IL-6, TNF—a9] &&dE ZH5t4rt,

INOSE A2 WA &4 EAstH, A5 A=l 93 NOE
?F* A, deFo 2 AAE NOE TNF—a, IL-6, COX—2

< FF YAt g AonkgS 4ot A Q)
E}ZO. COX-2 & @3l dolt Rejol F2 ZAjs}s
cytokine 57 e @2 ATEAS] s AL,
iNOS, COX-29] &Hd& 4% 23}, A4+ Bt =9
dEFFo] =4 Uter, tix+ tiv] DRW, DRETOIA]
ZHAasl= AHgFo] vEbgT),

l

TNF—a= G924 cytokineo & ZTHAF G4 Fut
oA o= FH|E o] proteoglycand] E3E X5t &

Aem FeiA O‘EV”. -6 JFE A

|
B Aoz, 3
sk, 1L-6,

o
=78 %Hsz}xm AL
4 37k Aom Badn

ST 23, A4 Ho 23y 2EF
o] fFoJ5HA £A Ugkem, DRW Rtk DREFA] Se ek
o fFosHAl Eole AFol UEbdTh o 2RE F
DRE7} DRW Rt} @3 A Hip7} vjulgt 2o|2 25 o
Holuk Ao Az,

Bz Tl e UAe] WA Blel] 9t
MMP-1, TIMP-19 2d& A3t Matrix
metalloproteinases (MMPs)& 7| dd¥Esas=z F44d
AR A BAE §ASI6) B 24 Traol A,
A Aol wobda& MMPs7t A HETH 3=stA dE sl

FAE| P&} 453 5o Walz Aol yehiA ",
Tissue inhibitors of metalloproteinases (TIMPs)+= MMPs
o 23285 5t A2 Aozl o3 MMP| ZHlE
AABtL GHEES 2HsHE Ao deiA Yok MMP-19]
Td 54 23, di=2ol B8} DREZ°] DRW 2ot fa
st A& #stdlen, TIMP-19] Za%2 ti=3 oy
DRE#¥} DRW+ B #23H| S7sk= A& S0 = 3
Atk

olg|3t AWE T3 MIAzZ ZHEHe] fddE 2l BE
A% 10F 1LgE & F2E (L1 30% ethanol F&&°] |4
NS 7RIt AL FAT = deH, FEAS 105 gk

oN i Mz ox
o H I flo

E FEE 2t 30% ethanol FEEo| T Y /N4 &7t
Je Aoz et

V.2 &
2 dFolA = MIAZ @Ege] 2E 2o AEXY
103 1LgE B 253} 30% ethanol F&2ES 37 FoId}]
=UEE A ans Edstgen, i 22 A94E ¢

A,

[0

} 274 @3, DREZY DRWZ 2% §
teact.

4

L st Ag &
o A A

o]

3. ONOO & &43gt 23, diz=+¢ v|s| DREw ¥ DRW
231 A9, DREZ] u]B|gt 2oz

E
S ESTIREECEYY 3—7]-6‘]-9\'1231, DRW+3} DRE0l| A
dE o] asts AFSE UeEhsith
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5. WA Y Thild Haf Ao HEFS elstr] 9
3lo] MMP—1, TIMP-19] &d-& &3 A3, MMP-1
O] W=k tfztol| v ulH|Ek Xpo] £ DRET] DRW
o 2ok fAdte AS AT 5 dsleH, TIMP-14]
ke g 2o v]sle] DREZI DRWE 25 {2
SHA F7h ot A U

webA FEX Y 10F 1LEE E F2ET 30% ethanol 3
EE°] MIARZ FHdgo] 88 ZdoA Rrha] Bt 7A
Aot AF TAH wWAAA D cytokined] W@} BAEZZ
W e B QA bEg 54 AHE S8 AEAY 10%
LgE B 2287} 30% ethanol 2&E2 ZTAYF A #
oM a72 YA, B 228 EE}—‘: 30% ethanol 3

Fo] o|u)gt Ao 2 AT §H =& Ao =Z AlgHT

e 2

B AT AR Est ZAA7E A% 20199 HEHES
-85t vio| @ Wt FE 7|e i A ) Q8 A d=E A5
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