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Effects of Tetrapanax papyrifer stem and Akebiae quinata stem on a rat model of
monosodium iodoacetate—induced osteoarthritis
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ABSTRACT

Objectives : This study was planned to evaluate the therapeutic effectiveness and possible underlying mechanism of
TPE (Tetrapanax papyrifer stem(inner part of the stem Extract) and AQE (Akebiae quinata stem Extract) on
osteoarthritis,

Methods : Osteoarthritis models were induced through intra—articular injection of MIA (monosodium iodoacetate)
50 pL with 80 mg/m¢ in rats, Excluding the normal group, Osteoarthritis—induced rats were divided into 4 groups
(Control, INDO, TPE, AQE). The drug concentrations were indomethacin 5 mg/kg, TPE 200 mg/kg, and AQE 200 mg/kg,
and were orally administered once a day for a couple of weeks, After drug supplementation, the effects of TPE and
AQE were measured with serum diagnosis, western blotting, and histopathological staining,

Results : It was found that the DPPH and ABTS free radical erasure ability of AQE was better than that of TPE,
AQE administration improved rear limb overload and it led to relieving pain, Both PTE and AQE significantly
reduced the expression of inflammatory mediators COX—2, iNOS, and inflammatory cytokine IL—18 and IL—6 by
inhibiting the phosphorylation of I¥Ba and deactivating the pathway of NF—gBp65. On the other hand, TNF—¢ was
significantly reduced only by administration of AQE. In addition, histopathological analysis showed that the
administration of AQE compared to PTE suppressed cartilage degeneration and effectively suppressed damage to
proteoglycan, a component of ECM,

Conclusion : Reviewing these experimental results, TPE and AQE possessed the effect of delaying the progress of
osteoarthritis and protecting cartilage. In addition, the results of this study show that AQE has a better cartilage
protection effect than TPE,
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Z#E HF(osteoarthritis)2 MAIZ o2 widsl= T
Z4 Hy4 Agtozl) BHL BRI AZo =Y w3}
T2 £402 Qste] BAEE FAST Je W, Ad 5ol
&AFo] WAste] B0l @F FA4o] A7]E Aglo i)
2 nFste} vigk Qe FUtE, Sy ZHEY
o w2A Z7psta Uk,

ZHEG gA Yeloz EPA Ws) oA 7, tiAk
Zofl, mA o4 Tol Yo, Yehtes Fa FAOZE
10

2290 Aol A, WA 99| ol BE S| 24
o] U3,

stojsto ] BAGL A o] et A F o}
Uz olaioen? igkEonl mE, HER, SRS
ApgBY

e HEY FY A= gEtA FF o5 B 5 Y=
o] Ak,

EEE FEUHTIH(Araliaceae) BEQ FEE(EMA)
Tetrapanax papyriferus (Hook.) K. Koch, 2] £7]9] £41&
Az Ao EHAABR, BRFLSHE %ol At
210 ke © &9 ZIH(Lardizabalaceae) G BEA B
¢l ©E(Ki@) Akebia quinata Decne., =IEKiE Akebia
trifolia (Thunb.) Koidz.|=Clematis trifolia Thunb.], HAK
M8 Akebia trifolia (Thunb.) Koidz, var. australis (Diels,)
Rehd. 9 527 (REH) 220 FeARREIE, SBEFL,
SR, TEILEME, BAIIESHS Bl Ank'),

EEol= st A, mjwAo] Qlu?, mgEu 23
e au7t e Ao wERen, kimels =Ry
Y2 Asan? A8d 9 A7) o MHEZ)
AFEE QAT 7he] A ST B 9 ks Y154 Wt
A &I st 2go] B AW, FREHES R
F2 &= Eiet Kme] FTEF e avt= AEF
ATE St gE X vt glow, E3 AL Aol gt
F 71 A d 2= HEl v gl olo] MIAR
ZHEEE U rat RN @EY} Kige & FEES
Tt o] Halof gt A3, FES makE TR L
FOe 205 IS0 Bastu} g

I. As 9 4y

1. A=

1) At

H AFoJA AFE3EF monosodium iodoacetate(MIA),
dithiothreitol(DTT), Folin—Ciocalteu’s phenol reagent,
diethylene glycol, 2—Diphenyl—1—picrylhydrazyl(DPPH),

7 mM 2,2'—azino—bis(3—ethylbenzothiazoline—6—
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sulphonic acid)(ABTS), phenylmethylsulfonyl fluoride,

potassium phosphate dibasic, gallic acid, sodium

carbonate, naringin, sodium hydroxide, Indomethacin,
potassium phosphate monobasic A|2F5& Sigma Aldrich
Co. Ltd.(St. Louis, MO, USA)°lA sttt mHA
Zoletil& Vibrac (Carros, France)olA 43}, rompun
(Bayer Korea Ltd, A&, ¥=h)& Este] AR,
Santa Cruz Biotechnology(Santa Cruz, CA, USA)o|A 1}
A<l nuclear factor—xBp65(NF—xBp65), inhibitor of
¥Ba(IkBea), phosphorylated inhibitor of x¥Ba(p—IxBa),
interleukin—4 (IL—4), interleukin—10(IL—10), inducible
synthase(iNOS),
cyclooxygenase 2(COX—2), tumor necrosis factor(TNF)
@, interleukin—1 beta(IL—143), interleukin—6(IL—6),
matrix metalloproteinase—1(MMP—1),

nitric  oxide B—actin, histone,

matrix metalloproteinase—2(MMP—2),

matrix metalloproteinase—3(MMP—-3),

matrix metalloproteinase—9(MMP—-9),

matrix metalloproteinase—13(MMP—13),

pATPX | p292PPX - Catalase, superoxide dismutase(SOD),
glutathione perox—idase—1/2(GPx—1/2)& FY3lg o,
22} A= Gene Tex Inc. (Calif, USA)oIA FY3te] &2 Al
3ol Ag-slgith 183 Wako Pure Chemical Industries,
Ltd. (Osaka, Japan)ollA =3t ethylene diamine tetraacetic
acid(EDTA)®} protease inhibitorE AFE-3 I, Amersham
GE Healthcare(Buckinghamshire, UK)o|A +<3% ECL
Western Blotting Detection Reagents®} nitrocellulose
membrane= AME3}ETE Thermo Fisher Scientific(Waltham,
MA, USA)9l|A] BCA protein assay kitES 73t & iz
A7 A A&

2) 5=
AT ES ol LB A (A, T)dA AT #2 7
F3(200~250 g) €4 Sprague—Dawley ratE =444

ol ARgetqch AY Tzt EF 1 AR (Zeigler
Bros, Inc., USA)E AFEA 2o 3339t ==(22+
2T), FE=(B515%) € FAF71(1247H)7F & A= A
A A dFY B¢ F-SAZ] T B AP FYE A
E3, dEdodigdn FEAE 2993 (Institutional
Animal Care and Use Committee : IACUC)oA 521(5
M 3Z : DHU2020-066)& ot 58 Ad& AAIstAt

=

3) o

B AdolA AHE imEet KiEe ST (I, =)
AN FYste] 7 F27100 42 @ket K@ 200 gt S/
T 2 LE ¥ 2A% B 7HE FE3A 2 F
3 A TF7IE AR (2= 50C) #Y
TEARVIE EEot] 9 A2 mEe} K@ e HE ¢
Ak 42 &2 9.5%%} 11%0]3L YFEA(80T)3t A
ol AH&-skAT.

o}

%!



BE} KB $2&E9] monosodium iodoacetate(MIA)Z &

4) H&717]

B2 Ao FAAZX7|(FD5508, YAl =), d527]
(DWT-1800T, Daewoong Bio, =&, 3t=), HAAAIZEA(CAS,
A7), 3t=), rotary vacuum evaporator(Buchi B—480,
Switzerland), vortex mixer, incapacitance tester(Ser No,
01/45/25, Linton instrument Co., UK), Sensi—Q2000
Chemidoc(Lugen Sci Co., Ltd., 7], 3=), YA &HY4]
£77](MegalTR, g3t A&, =), tissue grinder
(Bio Spec Product, Bartlesville, USA), ATTO Densitograph
Software(ATTO Corporation, Tokyo, Japan), Microplate
reader(Infinite M200 pro, Tecan, Switzerland)ES AF&3}
Ak

2, 9y

1) Total polyphenol 2! total flavonoid &%

Total polyphenol& Folin—Denis #g'¥ 02 g 24
stEth 10 pLY @%e} K@ A=, FF4 790 pL, Folin—
Ciocalteu's phenol reagent 50 uLE E35te] A4 1E
SO HFS A7l & 150 L9 20% sodium carbonateE &
FA, A9 A BHE-& 2417 AlZ] thE, 765 nmof| A
Microplate reader2 SF =5 243t 5, FF52<] gallic
acid2 ¥&F AFAE 313 total polyphenol? S A
st

Lister S-¢] %) ]3] total flavonoid®] F&FS =
3} tt, Diethylene glycol 1 mé, IOO nLo] mEiet 7!(;@«]
Z+ZF Al&, 1 N NaOH 10 pLE& E%st9 1417 59t 37C
oA ¥H-&-A1Zl o2, Microplate reader® 420 mollA &%
ZE X359t BFEA naringin® 2 ¥ HEFALAS F
3}o] total flavonoid &S AAFSTA T

Zi

2) DPPH free radical AHs £XA

mEel Kim F2EY PSS E457] YA DPPH
free radical AL AR, 60 M DPPH &
(100 pL)T} @ESY K@ F2ES sZEHE 4% &9
(100 pL)E &35 & A29 il 308 &3 vhAIZl Fof
Microplate reader® &4%E 540 mol|lA 24359t & A
Fo| Al L—ascorbic acide Ao FPAHZFOZ AHRES
o, AAFAFL oty 42 Aiste FHE TS
SHETh

DPPH radical scavenging activity (%)

—{1 (OD*amp‘e < 100

OD control
ODsample - Absorbance of sample
ODcontrol - Absorbance without sample

3) ABTS radical A7 £
ABTS radical AAYVG Fgoo] wESL kil FEE)
FgAsHs 558 Hrkelgnh. 7 mM ABTS Al¢kat 2.4 mM

e 2pAg 52 2dd 0 G 31

potassium persulfate® &3t ga d 429 T A
o 16417 OIS WAT T, ABTS'S FHAA FH=
415 mol A 0.70+0,02 ZAZ0] HE2 oehe2 545}
AHE3}T, SA1E ABTS 8095 1 Lol Mo} Aol 352
5 pLE F71ste] 158 H9F W3} Microplate reader®
415 mol A FFE=E SHsHAT 2 A= FAdET
S =2 L-ascorbic acidg& Agd AHE3st41, SFE 32 of
sl 4oz ANslel AEehict

O

I
o4

ABTS radical scavenging activity (%)

_ [1 ( ODsample % 100

ODcontrol
ODsample - Absorbance of sample
ODecontrol - Absorbance without sample

4) MIAO] S8t SEEE FY

Zoletil mixture 0.75 mg/kgE BHLE Tt ratg
THHAA LEBE FE FHES ZSH 2 0 T, BE
Well 50 £L(80 mg/m)e] MIAES insulin FAM](BD 31G,
Franklin Lakes, NJ, USA)E AME3lo] F¢3te] ZHELES
Fstath Adols MIAE Foigt 43Y $of THE o

e 9 AEstel gt

5) = 019f =2|

AL TR 5302 7F Foprt gupE| 4 Bt
A ov__’-(Normal), MIAZ ETHEEE 8% &9 SH7RFE
Folgt iz (Contro)d MIAZ ZVEFS FUT ol
Indomethacin 5 mg/kgE A+ £ #(INDO) & MIAZ
STHEEE U Tl k8 3EH 200 mg/kgS AT FAT +
(TPE) MIAZ ZHEES FET Fol OFE KiE 200 mg/kg
S AT B £(AQE) T EF 5¢e R Edstglen, Z

ittt mEe= 8utE it Indomethacind: EESL KB
FEEL 2F 5 AT Agtol| AT FAEIEH, FFS
of M &9l & g3t AHEs Tt

6) HIZ, o432 U Al0|FE SX

290 194 5Ltk /\] 7ra 24 ARAFSAE ]85t
rat®] ASE SR, A FELA A A F A
WA A A A = 7*]]?—‘] 57t (body weight gain)&
ALt EF, Aol dFHFL 29 T AFH 2oloqA
A 2 Aolgs At & 24 APLY oFF Aol dHF
2 AAelg o, Ay Ao|g8(FER ; food efficiency
ratio %) Z+ F9 AF F71FE U A 71 4o

HFHFe R Yiro} BEaigr.

(1) A% (body weight)
O Z A A5 W
2¢d 7H4 o2 oAttt FY At 1Y ASE =4
3t ¥ =S

yal
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@ A%
Final body weight (g) — Initial body weight (g)

371

(2) Ao]&E (food efficiency ratio, FER)
Ao|aE (B) = F AT F7HF/F Aol AHF x 100

7) Sl HiE S5t 5
sicke] A% Rol LS wie} kim FEEL AT %
of A2k 17U 259 A Bl g AW, Rath AAx

HA A J& 1 incapacitance testerE o]&3to] ¥Z dro]

Zzrel FAE SATAY. Ratd 8% T THEFol

9 HH MIAS F431A] &2 Y& W 9231 testere]

holder ¢tell A A Hrh ojnf EZ AXK 7z Wo| 1A
(205 &74sto &gt 4% e IWEAS 2%
i?_'—, Sohe] o] AlF Rt 4F soke ()Y As F
st AN F AlF ot &S BUHskAT

-

8) 7t 7ls X|E A
= (Glutamate—oxaloacetate transaminase(GOT)2}

Glutamate—pyruvate transferase(GPT)+= Asan Pharm,
Co. Ltd. (Seoul, Korea)2] KitE o|&3}o] =43}t

0) CHE! ratRr By

oA Es B4 93t xR 9 Az A7) {,
1.5 M sucrose, 7.5 pH9 5 mM Tris-HCI, 2 mM MgCls,
7.4 pHE 100 mM Tris—HCI, 15 mM CaCl:9} protease
inhibitor, 0.1 M DTTE Z7}3t buffer AS €& H tissue
grinder2 £4)5}0] NP-40(10%)E YolF3t}. Ice YoNA
208 B9 A & 94 715 12,000 rpmfli 287 Al
Aol A2ANEY FHE BASAL, %S ISal7] 9
5] NP—40(10%)E 37}3t buffer AZ 23] & Hojuj
100 pL9] buffer C(10% glycerol, 1 mM DTT, 0.3 mM
NaCl, 50 mM KCI, 0.1 mM PMSF, 0.1 mM EDTA, 50
mM HEPES)E F71ste] thA] B5A%1 H, 102 tFe=
vortexing& ¥ 33 AASAT 4TColA 108 HE,
12,000 rpme 2 94 £2715 3l 45 @& =
T -80CoNA Az e P5 EEstgct, TE=xZ 7\1]:-5
Ao| f-actin, COX—2, iNOS, p22"™*, pd7"*, p—IxBe,
1kBe, IL-18, IL-4, IL-6, IL-10, TNF-e¢, MMP-1,
MMP-2, MMP-3, MMP-9, MMP-13, SOD, Catalase,
GPx—1/2 ¥ & £9] Ql&= Histone, NF—xBp65 5 ZF &
deo| S 5] $alA 8-15% SDS—polyacrylamide
gelZ THE %o, 10 pgd 9HAL H7|F5% & SDS—
polyacrylamide gel®|A] nitrocellulose membrane® 2 °©|%
ANF, A719%F Hol% membrane] #4512t 13}
FAE Ae &, 4TI overnight 3-F2m, PBS-TE

]
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2 HFo= 63 AFHstaL, 12k FAo] 9= 2% A
(PBS—TZ 1: 5000 3|4)& AHEste AF=2oA 2A17F 30&
HSA)71 F, PBS-TE 8% 7tz oz 53] Al3stct. 18x
ECL solution(GE Healthcare, UK)o] membranes =S4
%1 %, Sensi—Q2000 Chemidocoll ZFAIZ] & s wha o]
TH-S 39213t H, band? AHS €3] ATTO Densitograph
Software T21YE &gslgon, ZzZo Mz £
Ao dlE 2202 e Fofl A B2 YERf it

%

10) ==

2] 2
24 To] & #E & Fddd H 10% Z=2UH 89
of go] #HS &3 A|7]2 radiographic techniques Z-&

3 F 23] fRE Yriste] uekd gao) BEE Y 3
A7) THE coronal sectiong Attt 1 e getro=m
139 2F& 7 pM=E A2 F, H/ES Safranin—-0 FA4&
Astg e, du|FE o]-gste A 2X 9 JeE BAst
FA=

11) SAIXz=]

A8l o]l Al 28-S in vitroo| Al mean+SEM, in vivooll Al
mean+SDZ UEFHI, SPSS program for windows
version 25(SPSS Inc., Chicago, IL USA)Z one—way
analysis of variance(ANOVA) HAAL AAstg ey, z+ 2}
729 EAZA §9AS Least Significant Difference(LSD)

method®2 AZE3IR 1, ALY 2, g2+ FE F9
2 Apolol p-value € 0.05 & gl Flgo] Arkz Bt
st

m. Z2 %
1. Total polyphenol¥} total flavonoid 7%
Ao AMgH @rel k@9 total polyphenol ¥ total
flavonoid® #43% Z3}, Z}Z total polyphenol®] 7%
42.33+0.28 mg/g, 53.71+£0.27 mg/glZE EFOH,

total flavonoid®] ¢ 23.54+0.1 mg/g, 24.05+0.2 mg/g
© 2 ettt (Table 1).

Table 1. Total polyphenol and total flavonoid contents of 7efrapanax
papyrifer stem and Akebia quinata stem

Total polyphenol Total flavonoid

Sample name

(mg/2) (mg/2)
Tetrapanax
. 42.33+0.28 23.54+0.1
papyriferus stem
Akebia quinata 53.71+0.27 24.05+0.2

stem

All values are exoressed mean=SEM of three replications.
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2. DPPH free radical £#% ¥4

Ao A4 mEel Ame) FA BAL 2da] S5 =
DPPH free radical £45< £43% A3, z}ZF DPPH free &
radical 2% IC5082 28.76+0.40 png/ml, 25.48+0.53 E
pg/mlZ JeERgon AUz oZ ALEE L-ascorbic 3 &
= N
acid®] ICsogk2 1.03+0.02 pg/m¢ 22 Velgtt (Figure 1), £
o
2 40 A
100 w
|_
a - —a—TPE
—_ 80 A —— AQE
=
2 —e— | ascorbic acid
2 0 : : : : . .
'-E 60 -+ 1 25 5 10 25 50 100
i.g Concentration (pg/mL)
2 40 A Figure 2. Scavenging activity of TPE and AQE on ABTS radical.
g TPE group ; Tetrapanax papyrifer stem extract, AQE group ;
& Akebia quinata stem extract.
a 9g J —&—TFPE All values are expressed mean=xSEM of three replications.
——AQE
—e— | -ascorbic acid
0 - . T T T T T T T Y
1 25 5 10 25 50 100 250 500
Concentration (pg/mL)
Figure 1. Scavenging activity of TPE and AQE on DPPH free radical. 4, AF3} Xoja§ W3}
TPE group ; Tetrapanax papyrifer stem extract, AQE group ; Akebia ~
quinata stem extract. AFo H3E &A% 21, A4 65.017.13¢f B3] off
All values are expressed mean+SEM of three replications. 2 76.9+5.612 92514 —57]-01-93\2111 (p€0.01), | =F
8] INDO 68.2+15.44, TPE® 66.4+6.71 (p<0.01),
AQET 50.6+£4.702 Fasth £3], TPET-9F AQETl
HE folelA Fawg ARt (p40.01, p(0.001)
3. ABTS radical £74% 24 (Table 2).
il e o wrt B Srelsl ol Mol HHFL BE Fo|A o4 el stk
N N ka o o1
‘ﬁoﬂ ]'—g' @EQ’]'*L_—‘] 01_§]'% o= 9—:1—1__0}7] T]—GH /.K_]O]Ego o }_E' 2090i296, EH—'Z—E' 2515i223,

L o H 35 A3 1
ABTS radical £75< =43 23, 242 ABTS radical & |\po2 99 7944 93 TPEZ 92,93+ 1,90, AQEI 17,98+

A CoGEOR e W 71235140 st L0 g3z ebron, gaT gu AQEZAN A
0.15 pg/meZ Yepgon, Fddjzo =2 A8-H L-ascorbic 319 T} (Table 3). o]t A@me EdL guut g% AUx

Table 2. Body weight change of the experimental groups.

Group Initial (g) Final (g) change (g)
Normal 295.3 = 9.54 360.3 = 7.27 65.0 £ 7.13
Control 269.9 + 3,05 347.0 + 597" 76.9 + 5.61™
INDO 264.0 + 8.58 332.2 + 21.30 68.2 + 1544
TPE 265.6 + 8.03 332.1 + 14.08 66.4 + 6.71
AQE 276.9 + 9.99 327.5 + 13,26 50.6 + 470"

Results are mean=+SD (n=8/group).

50,01, *0¢0.001 vs, Normal, "p<0.01, " p{0.001 vs, Control

Normal group ; Normal rats.

Control group ; MIA—induced and DW were administrated to osteoarthritis rats.

INDO group ; MIA—induced and 5 mg/kg of Indomethacin were administrated to osteoarthritis rats.

TPE group ; MIA—induced and 200 mg/kg of 7etrapanax papyrifer stem extract were administered to osteoarthritis rats.
AQE aroup : MIA—induced and 200 ma/ka of Akebia auinata stem extract were administered to osteoarthritis rats.
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Table 3. Body weight gain, food intakes, food efficiency ratio.

Vol. 38 No. 6, 2023

Group Body weight gain (g/day) Food intakes (g/day) Food efficiency ratio (FER, %)
Normal 4.81 £ 0.60 23.06 = 0.43 20.90 £ 2.96
Control 5.59 + 0.30" 22.26 + 0.85 25.15 + 2.23
INDO 5,00 £ 0.46 22.30 £ 2,51 22.72 + 428
TPE 4,80 £ 0.39 20.95 = 0.43 22.93 = 1.90
AQE 3.61 + 0,187 20.88 + 0.49 17.28 + 0.63"
Results are mean+SD (n=8/group).
*5(0.01 vs, Normal, "p<0.01, " p{0.001 vs Control
Other legends are the same as Table 2.
H3slo] ¥ist S, 149 Fofl= A4 50.38+1.27, th2F 34,17+

5. Rt A5
AdF sicke] A3 Rate] WekE B4 A7, MIA #%
79 o] AAME 49.91+1.64, R 36.02+3,13, INDOZ
43.84+4.25, TPET 37.75+3.70, AQER 41,9945, 932
vt o, Bt tiel foskAl izl astg o,
ol INDOR T AQEROlA dizwdiH] fojzoz F7t
39 tH(p<0.001, p<0.01, reps).

Table 4. The changes of hind paw weight distribution.

9.15, INDO++ 45.49+0.89, TPE+ 39.10+£4.08, AQE+
43,1012, 792 Uep o, ATl vla 2ol {94
o2 Zrastg oy, dhdHo| INDOwH AQET A tiRo
Hjgte] foH oz F7FstATHp<0.001, p<0.01)(Table 4,
Figure 3).

Group 0 day 7 days 14 days
Normal 50,65 + 1.67 49,91 + 1,64 50,38 + 1,27
Control 32.81 = 7.61" 36,02 + 313" 34,17 + 9,15
INDO 32.50 + 7.19 43.84 + 425" 45,49 + 089"
TPE 33.32 + 6.72 37.75 + 3.70 39.10 + 4,08
AQE 32,50 + 7.23 41,99 + 5937 43.10 + 2.79

Results are mean+SD (Q:8/group*);*
#5{0.001 vs. Normal,  p<0.01, " p{0.001 vs Control

Other leaends are the same as Table 2.

— MNormal Control INDQ =——=TPE =——AQE

&

§

S 80 -

a

s e — —

ﬂ Eaid

k<] [
—

Z’ 40 4 I/ T

=

5 "

@

=]

4_-

=

gl

[ 4

g 20

=

@

a

=

=

L 0

0day 14 days

Figure 3. The changes of hind paw weight distribution.
Results are mean=+SD (n=8/group).

#5¢0.001 vs. Normal, "p{0.01, ~p{0.001 vs, Control
Other leagends are the same as Table 2.

7 days

6. 7t 716 A& &4

7+ 716 AEY GOTY #=A(IU/L)E &A% A, 4
44.37+1.04 ThH] R 51.75+1,26(p<0.01) & &)1
Z7hstg et iz the] INDOT 44.88+1,96(p<0.01)3}
AQET 39.25+2.01(p<0.001)& -2J3HA] Zastact, vhd,
TPEZ-L 48,14+ 1,748 7tAdte AL B ach

E3H GPTY $=X|(IU/L)9] 7%, Bt 11.57+0.87 tiH]
2 16.98+0.43 &2 {9514 F7FFA 2 (p<0.001),
gz oiH] INDOZ 13.67+0.81(p<0.001)3 AQE
11.38£0.62(p<0.001)2 $-J3tA A3t B, TPE
2L 16.27+0.42 7HAst= AL B th(Figure 4).
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Figure 4. Effect of TPE and AQE on GOT and GPT.
Results are mean=+SD (n=8/group).
#5(0.01, " p(0.001 vs, Normal, " p<0.01 "™
Other legends are the same as Table 2.

0<0.001 vs. Control

7. WHEA Y A3 AEHA
pzzphox _E_,_(:']

A pa7rhoe}

TE 23 o)A western blot-Z B3+ p4 77" e} p22rore]
A WA S lehiet, pd7Phoel p22 o] Tl e &
HIgh A}, A4t 1.00+0.11 tfB] 2 1,410,074
pA7P @ o] Fol3tA| 715 2 WH(p{0.05), R i
INDO+ 0.99+0.09(p<0.01)2} AQE<- 0,98+0,10(p<0.01)

p4‘fpnox

B-actin | |
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-
541
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=
=}

Normal Control INDO TPE AQE

Figure 5. Effects of TPE and AQE on p47°"™ and p22°"™ expressions.

Results are mean=+SD (n=8/group). N
#5{0.05, #p<0.01 vs. Normal, p{0.05,  p{0.01 vs, Control
Other leaends are the same as Table 2.

A NF-«Bp65%

TE 2ZF A western blot2 E3F NF-xBp652 p—Ix
Be9] @i Wd-E SQIe A}, g4 1.00+0.16 HiH]
22 2.30+0.172 NF—pr659] ur o] 905l Z7}at

FOo(p<0.001), BE k5 EojFof| A INDOF 1,50+0,18,

©] monosodium iodoacetate(MIA)E &

GPT (IU/L)

e 2pAg 52 2dd 0 G 35

20

-

.
I
3

—

5

F

E:

o
|

Normal Control INDC TPE AQE

FoJ8tA skt ¥, TPET
Sl AL HY

ESE, p22rhex %Xg AFZ 1.00+0.06 thy] R 1.44+0.12
2 p22rhr whgo] §o8tA 7t o u(p{0.01), HEF

T2 1.14+0.132 ZA&

=
o
oy INDO—TLJ( AQEZLE ZHzF 1,12+0.059F 1,10+0.08%
281 tH(p<0.05). ¥rH, TPEZL 1,.22+0.092
43S B g oh(Figure 5).

o3t

Zdaste 7

B-actin | |
20 4
o #H
g 15 A
o * T *
E T
o410 4 I
s
&05 4
&
00
Normal Control INDO TPE AQE

TPEZ 1.56+0.18, AQEZ 1.22+0.182 $-2l3517 ras}
HAoH(p<0.01, p<0.01, p<0.001).

ES), p-IxBed ©id WE-S SIS Ak, A 1.00+
0.08 thH] g2 1.69+0.058 p-IkBe?] Tdo] 9957
271815 0H(p<0.001), BE oF2 EoZo||A] INDOZ 1,26+
0.11, TPEZ 1.24+0.15, AQETT_L 1.06+0.100.2 g5t
Al ZH43HTH(p<0.01, p<0.01, p<0.001)(Figure 6).
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Figure 6. Effects of TPE and AQE on NF—kBp65 and p—lkBa expressions. Results are mean=+SD (n=8/group).

##5{0.001 vs. Normal, "p{0.01, "p<0.001 vs. Control
Other legends are the same as Table 2.

0. wa=d W) @34 WAAR iNOSS

od 2A oA western blot& F3F iNOSeF COX—2¢] &
B IES g A3, F4T 1.00£0.03 e =2
1.25£0.052 iNOS®] Wdo] §-oJakA] F718H3 o1 (p<0.001),
£ 9%E FojFolA INDO 0.97+0.03, TPEZ 1,03+
0.04, AQE<* 1,02+0,042 +9J3tA 238k tH(p<0.001).
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Figure 7. Effects of TPE and AQE on iNOS and COX—2 expressions.

Results are mean=+SD (n=8/group).

EF, COX—29 Tid g eRIgh A}, FA 1.00+
0.07 tiH] TR 1,460,072 COX-29] Wdo] &9
S7FFR 2 (p<0.01), BE oFE Folol4 INDOZ 0.96+
0.09, TPEZ 1.094+0.14, AQEZ 1,000,102 §2|514
28T (p<0.01, p<0.05, p<0.01)(Figure 7). 53], INDO
T AQEZE BAFETA FY5HA Fadte AL AP

At

B-actin

20 4
T i
E 15
= *
5 wk T .
= T
= 1.0 T
o
>
Sos

00

Normal Control INDO TPE AQE

*5¢0.01, *p(0.001 vs. Normal, p{0.05 ~p{0.01, "p{0.001 vs. Control

Other leaends are the same as Table 2.

10, #-E X2 Y 454 cytokine TNF—a,
IL-15 2 IL-6 ¢33 &4

ZZ] oA western blot& &3t TNF—q, 1L.-6, IL-18
2 HdS gelstqnt. 1 dx, A4 1.00+0.13
tu] thRF 1.3440.08914 TNF—o L&o| {2514 Z7}
3HE 2 H(p<0.05), TR thH] INDOZ 0.85+0.11(p<0.01)
9} AQEZ 0.73+0.09(p<0.001)2 3-2|5}A] Za3s}act vhd,
TPEZL 1.05+0.102.2 ZrAsl= A3FS B,

T3 IL-159] @ WEE S0 A3}, FA4T 1.00+

lo
a0
=
w

0.14 o8] tf2F 1.79+0.24004 IL-18 L&o] F2o|5tA
=745 0 (p<0.01), HZZ tH] INDOZ 1.21+0.08.
TPE® 1.13+£0.10, AQE® 1.07+0.152 BE oFE R
ofl A FoJstA sk tH(p<0.05, p<0.01, p<0.01).

IL-6% AT 1.00+0.04 e dh2T 1.61+0.18°14
IL-6 Tdo] §8HA F7Fst 2 H(p<0.001), < diH|
INDO+ 1.14+0.08, TPE 1.21+0.09, AQE+ 1.06+
0.032 BE & FofFolA FYstA Hastoh(p<0.01,
p<0.05, p<0.001)(Figure 8).
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Figure 8. Effects of TPE and AQE on TNF—a, IL—6, and IL—15 expressions.
Results are mean=+SD (n=8/group). . .
#0{0.05, #p{0.01, *p<0.001 vs. Normal, 0{0.05, p{0.01,  p{0.001 vs, Control
Other legends are the same as Table 2.
11, $2 2 Y FI=4 cytokine [L—-49} 0.13, AQEZ 0.96+0.032 284 2718t th(p<0.01,
IL—10 W3 B4 <0.05, p<0.05).

T3 IL-109) Tl W S geletaed], AT 1.00+

TAd 2ZFA western blot2 E3F [L-4¢} IL-109] & 0.05 thH] Y2 0.80+0.04% IL—109] Wao] &9o)s}7

0y E-g FelstdEd, 4T 1.00+£0.02 i8] 2T ZHasta o (p<0.01), TPEZ 1.03+0.07(p<0.05)3 AQE

0.66+0.072 IL-49] Wdo] F-J5tA| HA3HH 2 1(p<0.01), I 1.04+0.08(p<0.01) 2 §-9J3HA Z7lstglct. ¥HH, INDO
T o

RE oFE EojFoA INDOF 1,00+0.08, TPEZ 0,96+ T2 0.94+0.042 Z7F8l= AL B Pch(Figure 9).
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Figure 9. Effects of TPE and AQE on IL—4 and IL—10 expressions.
Results are mean=+SD (n=8/group).

#5{0.01 vs. Normal, p{0.05, “p{0.01 vs. Control
Other leaends are the same as Table 2.




38 K W A BB & 3 — Vol, 38 No, 6, 2023

12, BExA ) F2H B9

1) Collagenases (MMP—12 MMP—13) £4

I ZA oA western blot= 3 MMP—-12} MMP—-132]
oA 9HE-S B¢15tE =T, MMP-1-& A 1,.00+0,11
iu] 2 1,690,134 F-9J8kA 712 1H(p<0.001),
gz ti®] INDOT 1.344+0.04, TPEZ 1.4240.06,
AQET 1.31+0.092 Zr4stHtr. &3], INDOTT AQET

QAx R B4

MMP-1 | —
-actin WI
20 7 b
Es * T *
E 2
z
= 10 T
£
< os
=
0.0
Normal Control INDO TPE AQE

of| A Fol3hA 2HAsHATH(p<0.05).

E3, MMP-139 ¢ drde gelsldey, AT
1.00+0.06 ] &7 1,40+0, 100014 {2544 Z71814
©1}H(p<0.01), HHRF dju] INDOF 1.10+0.08, TPEF
1.12+0.08, AQER 1.10+0.062.2 RE FEA 39
3HA ZHA3FA tH(p<0.05)(Figure 10).
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Figure 10. Effects of TPE and AQE on MMP—1 and MMP—13 expressions.

Results are mean+SD (n:8/group).
#5{0.01, " p<0.01 vs. Normal, p{0.05 vs. Control
Other legends are the same as Table 2.

2) Gelatinases (MMP—22} MMP—-9) £A

TE 2 A western blot= 8 MMP-292F MMP-99]
Gz 1ES g0t g, MMP-2% A 1.00+0,11
e 2 2.03£0.27004 F5HA F718k2HH(p<0.01),
=% oi®] INDOZ 1.17+0.15, TPEZ 1.56+0.28,
AQEZ 1.43+0.192 ZA3tgon INDOZAT 523t

MVIP-2 [ e SRR e S el

MMP-9

Bractin [ ——

3.0 q
T ##
£
2 20
B
E -‘7
e *
g T
o~
o 1.0 i
=
=

0.0

MNormal Contral INDO TPE AQE

242 BYTHp0.05).

EF, MMP-99] Tl wde lstdid, AT
1.00£0.07 tH] = 1,360.10°014 F9J51A F718H5
O (p<0.05), = di¥] INDOF 1.00+0.14, TPE#
1,17+0.15, AQE 1.04+0.042 ZastH o INDOT-
ARt §oe gag

H P (p<0.05)(Figure 11),
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Figure 11. Effects of TPE and AQE on MMP—-2 and MMP—9 expressions.

Results are mean=+SD (n=8/group).
#5{0.05, #p<0.01 vs. Normal, p{0.05 vs. Control
Other leaends are the same as Table 2.
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3) Stromelysin (MMP-3) &Ad

TE =220 A western blotZ 53 MMP-3¢] thufz g
AL Folstgd], HAE 1.00+£0.10 i8] 2 1.64+
0.0991A F9tA F7Fet A2 H(p<0.01), ZE & T+
of 4] INDO+ 1,17+0.14, TPEZ 1,18+0.15, AQET* 1,11+
0.112 tizFe] vjgte §-oJ8kA Z2a3sHtH(p<0.05, p<0.05,
p<0.01)(Figure 12),
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Figure 12. Effects of TPE and AQE on MMP—3 expression.
Results are mean=*SD (n=8/group).

*5{0.01 vs. Normal, p{0.05, "p{0.01 vs, Control
Other legends are the same as Table 2.

13. B2 ) st ¥ w9 SO,
Catalase, Gpx—1/2 ¥ &4

A Z A oA western blot2 AA] & SOD, Catalase ¥
Gpx—1/2 ¥@E &5ttt B4 1.00+£0.06 HiH] iz
 0.75+0.06°14 SOD+= F+J8kA 28R 2 (p<0.05),
INDO+ 1.05+0.08, TPEw 0.82+0.07, AQE+ 1.10+
0.092 di=7 djv] F71stio. TPEZS A€’ INDOZ
AQETOA o3t F7He B AH(p<0.05, p<0.01),

Catalased| A= FAE 1.00+£0.04 t8] i+ 0.71+
0.02¢14 Catalase= §-9l8t4 7438t9.2H(p<0.01), INDO
o+ 0.96+0.06, TPE+ 0.91+0,08, AQE" 0.88+0.062.2
gz did] 571819}, Catalaseol| A= INDO#T TPER
o ATk -3t F7HE B th(p<0.01, p<0.05).

E3, Gpx—1/2914+& A4 1.00£0.05 ofH] iz
0.80+0.05°14 FostA T4sE 2™ (p<0.001), INDOH
0.96+0.05, TPEZ 1.04+0.06, AQE 0.94+0.052 toj
Z o] F7Fstath. Gpx—1/2914 % Catalase uF7HA| 2
INDO## TPEZO|ARE {23t F7HE R AH(p<0.05,
p<0.01)(Figure 13),

o] E3] INDO#Y TPE#L Catalase?} Gpx—1/29]
IS {954 -5k, AQETE SOD HaE F9stA
zZAsto] FAkg aE A3 shs Ao s weEnh
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Figure 13. Effects of TPE and AQE on SOD, Catalase, and Gpx—1/2 expressions.

Results are mean=+SD (n=8/group).

*0¢0.05, *p{0.01, "p<0.001 1 vs. Normal, < 0.05, "p{0.01 vs. Control

Other leaends are the same as Table 2.
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14, A4 2|4 W3l |z = FF

1) Hematoxylin/Eosin staining

H/E(Hematoxylin/Eosin staining) @M< E3dlo £AME
AZO B AHE TS A}, ZAES AZ9 fFgo] o
WA gkoron, tizxe] HLos FHE Ao FEE E5f

Control

Figure 14. Histological observation on joint (H/E staining).

(magnification, x100).
Other legends are the same as Table 2.

2) Safranin—O staining

Safranin—O staine A5t #& Z 3 9] proteoglycan
oy =g WS A, 27 Feoe TERF ol ¥
FE Z@Ado] fHEen, dREY proteoglycan©]

Figure 15. Histological observation on joint (Safranin—O staining).

(magnification, x100).
Other leagends are the same as Table 2.
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2513 getE 9T BuE 2 A2o) WAle] Eash et
e}, INDOZT TPEZS tzzah vlmye A Ak Aeol
Aol MIA ] ofst &4jo] BT OR AL Aoz

el (Figure 14),

oy o] Ao FHistd WEtE o7k, ¥id ofE £
Fo A= 2T TS Al proteoglycan®] A3 33
2|9 Wgo] JA HE AeZ FEE T (Figure 15),




B K| FEE

v,z %

WEE (RER) ASoR2 =59 Aoy,
B3} (Araliaceae) TEQ EEE(GEKRAK) Tetrapanax
papyriferus (Hook.) K, Koch, 9] #8652 A=3E Ao|th10),
L] AL ozt (w0 gre g3 H&sp 0 22 i,
BHLOR Bol7h B WA, ki EHRIKISIE,
R TS 550 JoH, F2 KiE, R, MERER, /b
TEARR], REURAR, WE, WRiE, Bm, 2ltasa, 20t

Fib 59 34& AR,

wmHel FEAHEOSZE oleanane 39 triterpene,
papyroside LA—LD, papyroside LE—LH, Z&}XRxo|=¢}
WA §%=H|, inosite, papyriogenin A—G, papyrioside
L-Ilad ¥ quercetin 5°] 3F5Eo] Q= ZAoE HUE
o T}22.28.24.25).

mEe] W AYASLE B, T2 FEE0| A S
o@ekgo] glgo] wrEPLY, Bek & ojn] B Az
g WA A BFEEE SAsE B e Rew W
A

K (MEARE ) HFor S5 Foffoln, & F
JZTH(Lardizabalaceae) Hg F=24 #EHEQA o5(Ki|)
Akebia quinata Decne,, =ZEKiE Akebia trifolia (Thunb,)
Koidz.|=Clematis trifolia Thunb.|, BARE Akebia trifolia
(Thunb.) Koidz. var. australis (Diels,) Rehd.2 ZZ7
(REZ)OITH 7.tk #aSHE 10, 2 .0, /Mg, B
S R, EEACRIRYENE, B FAL,
TR, WEiEE, BRI Aol Jon, 2 B,
Mk, FE, IREANE, R, BMR, O&48E, OE, WPE
B R, MBS, WRE, BARE, SRR, FLTAE, IRE, R,
PGS, WEMGRACRE, Bud, EUREDR 59 4L X 2d )

Kol Tt A A+ 7334& Au R, Bk & ojn] A
o] fAZAL I A BRENE FA81E B} glon!?)
A2ad7 Ju?, ARA @ A7 o AT D7}
Now], KilS FREE AT el AEF U vlA S
M) 9134 W} Aol fae Bnt Yol YT,
EF e FE2EL AYAE 8ol IS YR,

Fefstol A BAGE B s W) AR AT F
Stz oldjEglon, AReIHE M| NS 22 ol &
Fovl, IHASER, WIFE. SEATE. SR 50 N awe
g3t

a9, mEel Kim2 FlRi@mks
eFAjolol A, FTEA A7} Y& A
oFAfol a5 A= & Favt 7, 45 B*E
BdS o] &ste] F o FEEY dF oA an
Bt

TEANA FZ6re2 mj7fH2 ROS(reactive oxygen
species, B/J4tAaF)et T2 AFFAEH A0 YL {5t
o] Yo mEiel k@] darst e Fristax), &
Zo Y& ¢, & Z8tR o|= 3=F DPPH Y ABTS radical
AA%S Zgstan. 1 A%, mEe kme & B
L 42.33+0.28 mg/get 53.71+0.27 mg/go 2 K@<
% E9HE ol o S5ttt mEe K@l § SR

(]

lo AN

©] monosodium iodoacetate(MIA)E &

we 2PEY 52 2Yo) vA e 53 41

Lol FFE 23,5410, 1mg/ge}t 24.05£0.2 mg/g2 £4
=o] A K@ ghFo] o E9kth(Table 1), 4, @}
AKi@2 DPPH radical &A% IC52 28.76+0.53 pg/ml<t
25.48+0.53 pg/ml R (Figure 1), ABTS radical &#4%
IC502 71.23+1.43 pg/mi} 48,14+0.15 pug/ml= Q1=
o](Figure 2), @EET}F KiE2S DPPH®} ABTS free radical
270l o 4TS & S 9ol

MIAZ §=d ZHEYE 58 ZddAe AFY 7Pt
Uehh=d®, A5 Hals st 23}, il Al oL
HRol|A {o5tA F4settH(Table 2), MIAZ =9 3
Y 52 mdoA 2o]EeL o™, kil Folo]
A FoatA FastAtHTable 3).

MIAR & thg] BE&5d Z@EF0] FEEHE 552

3}@] T"r‘iJEl el ¥ ZFZI it Ao AFR }—

ol51A| FAktoll HlEAl ZHAa
£ dzZ oy Ao AF
Fohg FosHA S7HAA mERT §5S o A3 = A
© 2 e th(Table 4, Figure 3),

Zr 7% A®Q] GOTY +=X(IU/L)E £4% A3, K&
T A fo5tA At Eg GPTE $X(1U/L)<]
7%, Kl FoAAA st FastgTH(Figure 4).

ROSE #H9 =ZS —’E*Pﬁ}t EHQ E-olrh?)
HoOo= 20 ZHAR &4 4oy A= FAT ¥4
£& HO 2 AgHo| 242 mf&t}%% NOX4, pd7*"* &
p22" g EF3h= HlZeh thaf ¢l NADPH oxidase E3F
243t HH 0,2 BAANITY, AP AT, wmeret k| F
A7 BE= A9 ROSE FYsHA daAzlen, B4 =4

ol A Absta AEF A FFL NADPH oxidase (p47°"* &}
p22°"7) 2] WAL Kimo] T2 GolshA TAaE rkFigure 5).

NF-gBe HAARIAR, 4%, W75, AZAE 58 23
st=tl, B/ ol A= IxBa(inhibitory kappa Be)$t £
4 AR Ast AEZA WellA EASHAT, LR 2=
oate] [kBad] 4HS7} o] FOJAH NF—«Be Aﬂi @ =
A7 A5 SEAS AsAl7led, dE W COX-2,
iNOS, TNF-q, IL-18 ¥ IL-69] A4g Zutsichs w
Aol A= imFel Kim oFE AL [kBe 9 AAIEE A
gt NF-xBo 2dS fo&oz JA 5t (Figure 6),
54 uiiIARRl INOS®F COX-2& HstAl &%
(Figure 7), 854 Alo]E71¢1Ql TNF—¢, TL-18 ¥ IL-6&

B FATAAE ZE AR FYHA FATF e,
WE FoFoAE IL-18 E IL-6 X oflA |-9& 3l 47t
el tH(Figure 8).

IL-4= 9354 AolEZRRICE, Fd  AZoA
proteoglycan®| £3& A5ty 73t dF s AFE
BT [L-10% ZPAF HHoNH AT BE A Ho|
=4, aggrecand} collagen type 119] A& Ao,
2 AR A3} @l Ki FoolAE FESH DA Ax
Q1 IL—4¢} IL-109] FEE F-25HA S7HAIH H(Figure 9).
olfet AHAIE B, @EEet K FIS adE IF
sh=d], T 204 A4 wif JAEY TEE A5,
A Aol E7IRIS] £l & Asta, FEFA Aol E711E]
1] Z7HE Boto] ans d3jgitta Ay,

m
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MMP(Z|AS& A ES | 84 matrix metalloproteinases)
= oE B ad Fo 2 ARRtle 237127 ledl, AlZe]
714& Eafisty 229 frdgo|A A 717 75 23
st} thekst MMPY] Wéo] T/AEE T dF 2F A
UEhtH, TIMPso| 284 MMP| zpgo] ZAgec})
TIMP(Z|2S& T A B a4 ZZ A A, tissue inhibitor
of metalloprotenase)= MMP2] ZAslH F 92} Aga|A
MMPQ] &4 H|7tg 8o 2 Afgitt, thgFgt MMP Foll A
MMP-12 #33y 27]9 $83 &5 50, Al=9] 7]
AL gists FH 9L @9oted, ol B P
MMP-2, MMP-9 59 gellatinases®| Z}-g-of 9|3 FZHc},
MMP—-3& proteoglycan, collagen ¥ 7]} A|EQ] 7|2 9]
Adl RS Z3ste] Zdfsh=s 9¥S shal, MMP-132
collagen type II§ &&Fo|1 v7}9Hor Hoste I
Ao Aol F83 X8 FHo] ALY, B AY A7LA,
BEE MMP-3, —139] ¥3d& FosHA A7l A=
vebg o, Kigel o= b E3) Akel MMP-1, -3 ¥
-139] @S FostA AaAHTh oY ARE FEA,
Ki@o| @FE v Z=hdl BAJNAY HEE ¢ anyoe=w
AR AN 7]= Ao g Yebth(Figure 10, 11, 12).

ROSE AA3= kst a4 o= SOD, Catalase,
glutathione peroxidase (GPx), Heme oxygenase (HO)9|
AT Farst ma e e UdSS Fg A
Y= Catalase®t GPx—1/28 ZAH3IA4 TdEE 59
S7HNAL, Kl SODE Z#ste] HHEE FolsHAl
A HH(Figure 13).

SHE gl FIEH T 2329 W0 FRsHA vEhd
o H/E$} Safranin-0 GHL A5t ZHEFY =7
HEeh #sks WS A1), @ity KiEe] Foje dIe
HAJo] AL, ECMY F+A4E2] proteoglycan®] &
AS afHoz JATE HoF T Qoh(Figure 14, Figure
15).

ol el AEdnE By @*
TEAY 85 dA ¢
i@e] Foj7t o aA °§ NAX A %} T %

OIN -°£

A
7}

ﬂ.llo mlI.

—E— MIAZ fdte Z

2 dFte \B\Eet Kige & F&E 330 MIAR 523
ZHEYE 5& 29 uXE 235 Hristr] Yste] AAlst
fe:]

AR

1
-
o
>|.
e
1o
odt
22
Ac)
mﬂ

%

38 Hrhslr] 95t & =49
ol g, DPPH ¥ ABTS
radical 2A%5S Z2A43t¢ct 1 27}, @Ee KiEe
% Z9dE @92 42.33+£0.28 mg/get 53,71+
0.27 mg/g S 2 Kol ¥ Ze|vl= ool o 3tglth
EEt K@ F FetiicolE e 23.54+0.1ng/g
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9} 24,05+0.2 mg/g= VA =0 AU K@ ol
o ¢ttt 3, @l Ki@e| DPPH radical &74%
ICs02 28.76+0.53 pg/meet 25,48 +0.53 pg/ml AL
ABTS radical &A% ICso 71.23+1.43 pg/mi<}t
48.14+0.15 pg/mi=2 EQl=o] meiwt} ki@e] DPPH
9} ABTS free radical 2A%°] d ¢3S & 5 U

.

2. sl ofu] ] Foli iz o] Sickel A ¥
KOs 374414 et 552 o dshllE 2
o= vy,

3. @St K@ T AR EF= 9 ROSE FostAl
HaAF o, IJE A A A5 AEHA FFYUA
NADPH oxidase(p47°2°* €} p22rhox)o] ¥ o kiF o)
BA2 Fo81A A4t

4, BEL K@ F AR 5 [kBed J4EE JA5HY
NF-kBp65%] 25 S843 AL 2R A5 mi7h
QA COX-22} iNOSQ} ¥#4 cytokine IL—-149
IL-68] WAE o2 AT, W, TNF-o
Kiie] Fofoll S|shAE FeI5i Z=Ick

5. \BES K@ F AR EF
o0

FESAH Gd A
IL-4¢} [L-109 43 E& |

FJsHA S7HAH T

6. @B MMP-3, —139 2dE {23t ZaA7]=
Ao R Yo, Kime] Foj= ZEHd 23 A
MMP-1, -3 ¥ -139] @& folstA AR
o|& B3l AKimo] i@ oin] Sl TRHJAAY TES
o 51H 02 AAA7]= AR YEsT

7. AS G4 TE chulz o] wrE ek
L Catalase®t GPx—1/22 A4 WL &
Z7ANAL, A SODE Afstel WAL FosHA
7M.

8. B v Ki@me] Fo= AW TY EA4 dZe
HASE dARS EAF3x ECMY FAA4EN
proteoglycan®] AR B0 2 AT BT}

olAbe] Az WEHAY, M o] ABe) Fo MIAR

gure 2RAYY 9% o7 R AE WAL o agyes

Ao 2R ABRS FH7L EH Boh Agol o S48
Ao ehie,
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