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B, FERABTEHE (50 mgkg) WIS, BT ARA AR LT 5 AR PR IS, 1 kid, 2L 8 i, #RIAR)S 8
Ji, VPR RN, TSNS STy, ELESIA BRIV 1L-18. TNF-a, MCP-1 &, Western blot KM 4K H MMP-
1. MMP-13. Aggrecan Fil Collagen 11 . [ZR] SBF AL, AL MWT il TWL ¥ 5 2EF#(L (P<0.05), i OARSI 14!
SV BEBN (P<0.05); SHRIAAEL, FEWEAH MWT., TWL P& (P<0.05), OARSI /B #EMAE (P<0.05). ELE-
SIA K 7T, ST AR, BRI IL-18, TNF-a. MCP-1 &R BEFE (P<0.05); SHEIMIL, £HHELH IL-18.
TNF-a, MCP-1 #F B ERK (P<0.05). Western blot Kl 751, SRFARLALL, BAILHHEHLS MMP-1, MMP-13 & H
F T, 0 Aggrecan Fl Collagen Il #H REFEL (P<0.05); SHAULAMLL, LERH MMP-1, MMP-13 BEFEAT, I Aggre-
can il Collagen I BT (P<0.05), [£5i€] ZEd& F n] LR E W KOA K RMEOCTT B9 58 i BORm s 1848, HAE AL A] Be
50 TL-18, TNF-a, MCP-1 [ 5 52 JR i AR AR 5%
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Effect of curcumin on pain and cartilage degeneration of knee osteoarthritis in rat / SUN Xiu—qin, QIN Xiao—bin, LI Han,
ZHANG Chao—yuan, YE Xiang—yang. Department of Orthopaedics, Nanyang Central Hospital, Nanyang 473000, China

Abstract: [Objective| To investigate the effects of curcumin on pain and cartilage degeneration of knee osteoarthritis (KOA) in rat.
[Methods]| Thirty male Sprague—Dawley rats were randomly divided into 3 groups with 10 rats in each group. Ten animals in the sham group
received capsulotomy only, while the remaining 20 rats had anterior cruciate ligament resected to establish the KOA rat model. Ten rats in
the curcumin group was given curcumin (50 mg/kg) intraperitoneally, while the other 20 animals in the sham and model groups were given
the same amount of normal saline once a day for 8 weeks. Eight weeks after modeling, pain response was evaluated, histological observation
and scoring were conducted. In addition, ELESIA assay was used for synovial II-1 8, TNF-a and McP-1, while Western blot assay was con-
ducted for MMP-1, MMP-13, Aggrecan and Collagen II of cartilage. [Results| The model group had significantly lower mechanical with-
drawal threshold (MWT) and thermal withdrawal latency (TWL) (P<0.05) , while significantly higher Osteoarthritis Research Society Interna-
tional (OARSI) histological score than the sham group (P<0.05) . However, the curcumin group got significantly reversed variation in terms of
MWT, TWL and OARSI scores compared with those in the model group (P<0.05) . As results of ELESIA assay, the model group had signifi-
cantly higher synovial I1-1 B, TNF-a and MCP—-1 than the sham group (P<0.05) , whereas which were significantly reversed in the curcumin
group (P<0.05) . In term of Western blot assay, the model group had significant increases in MMP—-1 and MMP-13, whereas significant de-
creases in aggrecan and collagen II compared with the sham group (P<0.05) . Compared with model group, the curcumin group got signifi-
cantly decreased MMP=1 and MMP~13 (P<0.05) , while significantly increased aggrecan and collagen TI (P<0.05) . [Conclusion] The cur-
cumin does considerably reduce hyperalgesia and cartilage degeneration in the KOA rats, which may be related to reducing IL- 13, TNF-a
and McP—-1 and restoring the balance of cartilage metabolism.
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BT R (knee osteoarthritis, KOA) 21 &
LEE LT RIE, DO IR TR A
FERHRAE, DGR . Ik AR Sy 32 2 R
R, WRBOCT YRR, JF " 5 W A BT
i WATHREM R B, ettR oA 3.0212
NZ Bz, I H RIS e > . 5ol
MITRYT 6 B X 1 A TR B F AT PR ERT KOA B 2
WA Y iz sh a1 IRAR AR B 2 TR
J7 L BRI, WIERTEL L 18 3T AT KOA MIFERIAT
R, HRAE S AR BUR A E BRI REER, JFE T
P KOA pyikRe ', Bk, IR FiaYIas 234k
2R ARBIRTT KOA IR 5 X HCE R 24
Vi, Ak, FHEXN KOA BIGITE & 2o &
R, ZWHR R, ZERX KOA BHA B
BURIEN, RORZERI TR A a0m Y, JFHBA W
BREIER, WA, BB —E R R E
F o ABIAE AL ORISR . A5 B 7R
37 KOA REUSERL, HRITEERIAIT KOA K 5K
HIRAE VR
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1.1 SEEsh) S EEpR

HEM: Sprague—Dawley (SD) KER 30 2, sk
180~220 g, V¥ (210.00£10.03) g, Hi{if 4 25
sy FEE [SEE s aliES . SYXK (15)
2016-0002) . A o4 S e 1 i vh [ 52 5 5 )
ERNCH T AR, TR ERC R B 2R
LR (HE Abcam A H) )5 T4 —[E 4 G (47
& OKCEE, R ZRFE. PEMER (E
R A B A]) s IL-18. TNF-a, MCP-
1 ELISA {57l & . BCA fR & it ik & . GAPDH,
MMP-1, MMP-13. Collagen Il . Aggrecan —#$7 4l
H i3 = RAEYFARFBRA T ; von Frey £F4E 22l
WAL (32 Stoelting A H]) 5 R JRLLAMAEIRAL (G
KA Ugo Basile A ) .
1.2 shsrdd S5at s

30 HUENE SD K BRI B LA 3232 53 i
FARY, A MEERM, HAH% 102, RH
2% B HZENR I (1.0 ml/400 g) @ B R, A7 0
KW TE, TRTHMM T 2em UIH, &
FARAMNIIFRRAR 2, HEUIH, fRldy
LR R HIAE AT 25 Wik 7 KOA BEAY, 4T
FXATHE, WENTE XU, &6,
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ARIGES: 3 d 4T 40 J7 Ulkg 5 2L i
oo BTG, ZERAS TERRBEBRETH (50
mg/kg) ', MRT AR SR 25 7 S5 i R
Gt 1R, S8 A
1.3 Kill4Ehs
131 P

AT 8 JH, SR HIBLAIA T 5 PR S A o
U HLARGE B {H  (mechanical withdrawal threshold,
MWT) 5 #AGER K (thermal withdrawal latency,
TWL), LUHIPAS K B AR A0 . MWT
K H von Frey 21 Y 22 J AR, DU R R BB
D8 PP 0 30 min i X4 B TG AR JiG 2 T it fin
BT Ry, R EEE R B4 2 L SR
PR E R, WA RIS (g) Rom. TWLRHIZE
JELLAMATNBARIN , MR £LAbE (35°C) FRGS
BB T e T, BRI B4 R HC sk T
WGP s 1a],  MXEE R LARRZE A RD (s) R
132 HElUekd 5i¥n

S 8 i, ik REEALIESI Y, E R W
e, BURCHRE T 4% 2 RWEERE 24 h, KI5
10%EDTA JBit5 4 Ji, HABIK, (43, §l 4 pm
JEYI R, SRIIFEL O (Saffron O) Yeft . RIEER
BT RUFFRF42 (Osteoarthritis Research Society
International, OARST) 43 %} 4% B 1B 28 Ak 40 1
PP WA RA e 1 DA RERMER TR, i
PEO AN PEAG B R AR R gk (FRE) FAri (i
), OARSI PFor=034x5 30l OARSI PF43ii il 0~
24, Jr{EBE, FRUIPCEIBRAS ™
133 {#¥k ELISA £

ABEA KRG, SEH 1 ml il A BEER K
GE I AR BB I 5 [l , FRE R AP 4 1k,
2y 5 ml AW, &0 4C, 2000 /min, 10
min, EBRIUGEY, WL -80°CIKAAAF4 . ELL-
SA KN 75 12 7R R G U A EOR BE T AR . Oy
SRS IL-18 . TNF-a. MCP-1,

1.3.4  “H%CH Western blot £l

WFER B, FIB AR WA IR E-F B ey
HA, HHRRMRSEPEE N, BCA HE K
G E B A, B AR A FE 8% SDS-PAGE
BENE Lo, RISk, BG, RIS 5%BthE
Wiky Y TBST B P E ] 1.5 h, fin—41T (GAPDH,
MMP-1, MMP-13, Collagen Il . Aggrecan), 4°CVKHi
WHE LR 40 37°C 2 h, Z59F A TBST 3k 3
Ui 5%, M Quantity One HPFX 8 SR HEA T 70
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Br, IsE KRG, L) GADPH N2, Z55HRDISNE
FUR BB/ NS KB TR o
1.4 gtk

K SPSS 20.0 A TG o, i EdE
X s Foon, WREIESRSMN, RTPRZR ) 255
Mr, WEWHELECR A LSD ¥ . WERHRAEIE S A b,
K Krushal-Wallis H 55, PP L3R B Mann-
whitney U K5, P<0.05 A2 3H G5 X,

2.1 PRI

FAKBMWT 5 TWL 258003 1, S5BFRA
M, BRI R MWT 5 TWL ¥ B3 505, 254
Gt L (P<0.05), TMSHRIAIM L, 2w EA
) MWT 5 TWL ¥ 8 Z T 5, 25 A58 X
(P<0.05)
22 HABUER A 5

AR BT R 4140 SO Yt My (] - L&
1, BFARA TR EHLMERZHRF AL TR, &

v

B L HEORIE 8 A 4K U BB HCEIEA (Saffron O
s

2.3 ¥ ELISA %

W IL-1B, TNF-o. MCP-1 YA 45 5 L 2
2, SHFARUAME, BEAGEH P IL-18. TNF-
o, LT MCP-1 &R BETR, Z2RA%
THEE S (P<0.05), T SHRIZAA L, RN
T RAER F IL-18. TNF-a, #fLHF MCP-1 1
TR ERER, ERAGITEE L (P<0.05).
2.4 HEE Western blot £l

‘B H Western blot Krill 258 UMK 2, &3, 5
BFAREAL, BRI K FRBEOC T s 44 MMP-
1 Fl MMP-13 5 1 K35 K i # FH i, 10 Aggrecan
F1 Collagen 11 . FEF1FRIAKFBEHFIK, ZRIES

e, x40)
@ b BRI, BRETIRAL, SSASEE, HEALUR R

HUHES A Y, difsb e, 2EURER)Z
A THE (FRIZLE), OARSI LN 1~2 %%, i
B 22 0 7 R LU R A5 Rk, eI L8]
WA, IEH B MRS, 4Es 4 8B
IERHEHA, agNEMIE R, BEdi N
PRIt BT RZ, OARSI 2% 0 5~6 24, i
a2 BN EAS . ZHRRAL DR IERE
WEANTERE, PSR, s A st
o, WENEMER, BREHLIESINIER,
OARSI 3% 1 3~4 9%, OARSI VF2s ik 1, 5
T ARAAL, BRI OARSL oM BB, 254
Gt L (P<0.05), MS5HARIAIALL, ZHEEU
OARSI I/ E RN, 22RA5012EE L (P<0.05).

®1 BAXRARENSHAFZTHER

(x+s) S5tb%s
i BFARA FEIRIL FHERY
tEgN P{H
(n=10) (n=10) (n=10)
MWT (g) 20.58+3.45 5.78+4.52  12.24+3.45  <0.001
TWL (s) 10.45+3.15 3.73+2.25 7.16£3.48  <0.001
OARSI 343 270133 19.80+3.43  10.70£2.58 0.001

la: BRFARLL, WEALEMIER, B ZRL
lo: R, WHHURGEWEIER , WERRLO, HF

ITHEE L (P<0.05) . M SHERIA AL, LR ERA
MMP-1 1 MMP-13 4 [ &k K F B F AL (P<
0.05), T Collagen II Fl Aggrecan £ 13k /K i
Fher, ZR¥WAGIEE X (P<0.05),

K2 BAKRBE -1, TNF-a, MCP-1 i&ilIZR

(x+s) 5EE#g
- BFARL TR ZH ey 3|
D (n=10) (n=10) (n=10) P
IL-18 (pg/ml)  13.56+4.58  70.57x12.34 50.36x10.58 <0.001

TNF-a (pg/ml) 28.12+6.48 150.24+38.57 120.34+25.68 <0.001

MCP-1 (ng/ml)  0.1520.12 3.25+1.35 1.52+0.87  0.001
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®3 BARBHEARTEORINER
(fAXRIZE, x+s) SHE
B FARH ORI LR

b w=10)  e10) ety L
IL-18 (pg/ml)  0.15+0.10 0.94+0.38  0.53+0.25  <0.001
MMP-13 0.23+0.19 091028  0.64:0.21  <0.001
Aggrcean 0.80£0.32 027020  0.50£0.15  0.001
Collagen 1I 0.96+0.35  020+0.18  0.51x021 <0.001

25KDa

53KDa

Aggrecan 250KDa

Collagen 1l 140KDa

37KDa

B2 4 KEBRAKEHS MMP-13, MMP-1. Aggcean.
Collagen Il 5 Z&A JUAIE Jy, S AN RFAR4, M4
SRR, C L ANEERY

GAPDH

3o #

hE 45 5 DL EABEHRE XRTTR (osteoarthritis,
OA) BE L 8.1%, I HBEH & H ik A&ttt
23, X B AR BE R " FERTA G OA
KOA WBEUR R o B, IhK Eik=ih77 KOA
SR O] A IR e ™ ERIVE I 25 . 22
M 22 TR — R 2, RN
ARULS, BRI R, 228 R BA B 17
KU . PUMIE . TR EER] Y. 2 s sk
W0 UE 52 22 o 2R A 3 i 0 o S AR B AR TR Ry TL-18
SN R 1 R IR BRI ] MAPK 5538 % 1 0
EENARST KOA MFE "o B, X TLERIAIT
KOA Y595 5 #1081 722 i) BARVE FIBL KT A 56 2 1
K, AT BTS20 M 22 B R S R R )
YEFRIAILA

e, AUPFEIEE T EBERMIER TN IL-1B,
TNF-o & 5152, AN [E] T BRI 98 22 30 3R 0 K
TE RAE R T BRI T, ARG U
2165

W, X FEEARIA R AL SRE R . IRAT
WFFECAIESE,  KOA MR Y 5 i PR 7 e ik A R o
L BRLUS PR, BRSY 2R RO R Rl 414k
i PP 2R M EIAE . X TFIRYT KOA A & .
ARFTTAERARTESE, MR, 22 R4 RN
W IL-1B. TNF-o (17 35 i 2 RAIR . X OGN R AE
DR 84 3 AR AN AT D 2% Mt KOA B 35 A0 95
AR, I HICRBAELRARCE RS, I WA SE 45 2K B
VIR B B S AR I 4 AR S, A L AR
4, R KRR SR AR T A ek
ES

[= Jie}

LR TR T — A3, WA R
MEEEE ' #E KOA BE T NE Rtk
Wik, ENTTREXMEDE OA B &AL R E
TREAEH . MCP-1 &—Fh# WAY# LA F, Scan-
zello 25 ™ FFFEIESE, 76 OA HE SO . W8 Aot
W MCP-1 ¥ &3k, - H MCP-1 iy 3£ik 5 KOA
B R R A OC . Rk, MCP-1 #%IA R 2
G KOA BN — N EEWA S, A, 3
AT THIH] MCP-1 [ FRIRRESINH] KOA M5
R, MG AR E IR T EHEN
KOA KI5 A2 MCP-1 & Wsgm, 45
RWR, ML TRRA, ZHERA KOA KEHRS
TR Zh MCP-1 (& & AL, X tfes 7%
BZRXT KOA (R B AL A SR 5 4 i 58 5 R A
K, MEATHE 50 MCP-1 A K,

PO ARE IR B MO R B RS 2 i
BRRAS, MBERRIE R P X R R
FIE R g B VR R R R AR BB R 2 — 22,
AR FEAMIER T 2 8 KX KOA K RPCH 10
W, ZEREIR, M TR, 32 ZANE SRR
WPREY) Collagen Il . Aggrecan 53 W 3 T+,
A AR S8 MMP-1. MMP-13 (3552 i 3%
FAR, X Ui 22 9 R AELE KOA R ECT B T
Al R AR A G

ZE LT, 2B E 0T ReE RO L
1B. TNF-a. MCP-1 ¥k S &2 s AT i i
FIGYT KOA YR SHCHRARME R . (B(EAF T E
S, RN RIER T, LR T2 6 e FR A7
FEsgma, R, ZEE RSB N ARRER T &
AT RS, SR s, = HEEH T
e R M — 2T

S 3k



5530 4 55 23 1
2022412 H

T EBTESR RS
Orthopedic Journal of China

Vol.30,No.23
Dec.2022

[1]

(2]

(3]

(4]

[5]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

AR BE R W R E S S AN R R RIS IR M
(2018 4Fhi) [J] . thARE R, 2018, 38 (12) : 705-715.
Bannuru RR, Osani MC, Vaysbrot EE, et al. OARSI Guidelines for
the non—surgical management of knee, hip, and polyarticular osteo-
arthritis [J] . Osteoarthritis Cartilage, 2019, 27 (11) : 1578-1589.
Mobasheri A, Reginster JY. Non—surgical management of knee os-
teoarthritis: comparison of ESCEO and OARSI 2019 Guidelines
[J]. Nat Rev Rheumatol, 2021, 17 (1) : 59-66.

Rausch AK, Niedermann K, Braun J, et al. 2018 EULAR recom-
mendations for physical activity in people with inflammatory arthri-
tis and osteoarthritis [J] . Ann Rheum Dis, 2018, 77 (9) : 1251-
1260.

Ravalli S, Szychlinska MA, Leonardi RM, et al. Recently highlight-
ed nutraceuticals for preventive management of osteoarthritis [J] .
World J Orthop, 2018, 9 (11) : 255-261.

Comblain F, Serisier S, Barthelemy N, et al. Review of dietary sup-
plements for the management of osteoarthritis in dogs in studies
from 2004 to 2014 [J] . J Vet Pharmacol Ther, 2016, 39 (1) : 1-15.
Liu X, Eyles J, McLachlan AJ, et al. Which supplements can I rec-
ommend to my osteoarthritis patients [J] . Rheumatology (Oxford) ,
2018, 57 (suppl_4) : iv75-iv87.

Setton LA, Elliott DM, Mow VC. Altered mechanics of cartilage
with osteoarthritis: human osteoarthritis and an experimental mod-
el of joint degeneration [J] . Osteoarthritis Cartilage, 1999, 7 (1) :
2-14.

Feng K, Ge Y, Chen Z, et al. Curcumin inhibits the PERK-elF2a—
CHOP pathway through promoting SIRT1 expression in oxidative
stress—induced rat chondrocytes and ameliorates osteoarthritis pro-
gression in a rat model [J] . Oxid Med Cell Longev, 2019, 2019
(1) : 8574386.

Pritzker KP, Gay S, Jimenez SA, et al. Osteoarthritis cartilage histo-
pathology: grading and staging [J] . Osteoarthritis Cartilage, 2006,
14 (1) : 13-29.

Chen M, Gu X, Xing D, et al. Guidelines for the diagnosis and
treatment of osteoarthritis in China (2019 edition) [J]. Ann Transl
Med, 2020, 8 (19) : 1213.

SR, RN, [ 5E, A . BT O R BRI 5 2 I A
PO RAER T 152w (1] . EBPIE SMRERAE, 2019, 27 (17) -
1600-1604.

Wu J, Lv M, Zhou Y. Efficacy and side effect of curcumin for the

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

treatment of osteoarthritis: a meta— analysis of randomized con-
trolled trials [J] . Pak J Pharm Seci, 2019, 32 (1) : 43-51.
Lodwig EM, Harris P, Mathy—Hartert M, et al. Biological actions of
curcumin on articular chondrocytes [J] . Osteoarthritis Cartilage,
2010, 18 (2): 141-149.
Mobasheri A, Henrotin Y, Biesalski HK, et al. Scientific evidence
and rationale for the development of curcumin and resveratrol as
nutraceutricals for joint health [J] . Int J Mol Sci, 2012, 13 (4) :
4202-4232.
Akuri MC, Barbalho SM, Val RM, et al. Reflections about osteoar-
thritis and curcuma longa [J] . Pharmacogn Rev, 2017, 11 (21) : 8-
12.
Paultre K, Cade W, Hernandez D, et al. Therapeutic effects of tur-
meric or curcumin extract on pain and function for individuals with
knee osteoarthritis: a systematic review [J] . BMJ Open Sport Exerc
Med, 2021, 7 (1) : e000935.
Woodell-May JE, Sommerfeld SD. Role of inflammation and the
immune system in the progression of osteoarthritis [J] . J Orthop
Res, 2020, 38 (2) : 253-257.
Robinson WH, Lepus CM, Wang Q, et al. Low—grade inflammation
as a key mediator of the pathogenesis of osteoarthritis [J] . Nat Rev
Rheumatol, 2016, 12 : 580-592.
Scanzello CR. Chemokines and inflammation in osteoarthritis: in-
sights from patients and animal models [J] . J Orthop Res, 2017, 35
(4) : 735-739.
Raghu H, Lepus CM, Wang Q, et al. CCL2/CCR2, but not CCL5/
CCRS, mediates monocyte recruitment, inflammation and cartilage
destruction in osteoarthritis [J] . Ann Rheum Dis, 2017, 76 (5) :
914-922.
Kerr JF, Wyllie AH, Currie AR. Apoptosis: a basic biological phe-
nomenon with wide—ranging implications in tissue kinetics [J] . Br
J Cancer, 1972, 26 (4) : 239-257.
Maneiro E, Martin MA, de Andres MC, et al. Mitochondrial respira-
tory activity is altered in osteoarthritic human articular chondro-
cytes [J] . Arthritis Rheum, 2003, 48 (3) : 700-708.
BUE, TR L RAE T B O RECHIRAE )] T EBIESM A
i, 2019, 27 (5) : 448-452.
(i :2021-12-01 f&[11:2022-09-20)
(R s R & P
CRchs: 5 )

2166



