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Influence of artesunate on level of interleukin-17, matrix metalloproteinases-3
and matrix metalloproteinases-9 in rat of adjuvant arthritis”

Mo Hanyou ,Wang Lifang s Zhou Runhua ,Yang Min , Xu Jia ,Li Baozhen ,Shi Yuhong”
(Department of Rheumatism and Immunology A f filiated Hospital .Guilin Medical College .Guilin,Guangxi 541000, China)

Abstract : Objective  To explore the effect of different doses of artesunate on the level of interleukin-17 and matrix metallopro-
teinases-3(MMP-3) and matrix metalloproteinases-9 (MMP-9) in rat of adjuvant arthritis. Methods 80 clean grade male Wistar
rats were selected to establish model adjuvant arthritis. On 6 d after modeling, 60 rats with the sum of arthritis index of right meta-
pedes and two propodium =6 were selected, and randomly divided into 6 groups(n=10). Model control group was infused with
normal saline[ 10 mL./(kg * day) ]Jfor 7 d;the other groups,artesunate groups,were infused with different doses of artesunate[ (2.5,
5,10,20,40 mg/(kg * day) ] and normal saline(2—4 mL)for 7 d. 10 normal Wistar rats were selected as controls. On 8 d after
treatment, enzyme-linked immunosorbent assay (ELISA) was used to detect serum level of 11.-17, MMP-3 and MMP-9. Results
Compared with model rats, the serum level of 11.-17 and MMP-3 and MMP-9 in artesunate groups were significantly decreased in a
dose-depedent manner( P<Z 0. 01). The group[ 20mg/(kg * day)] was the top in artesunate groups. Conclusion Artesunate can

down-regulate the serum level of 11.-17, MMP-3 and MMP-9 of adjuvant arthritis in a dose-depentment manner.

Key words: artemisinin;arthritis, experimental ; interleukin; matrix metalloproteinases

FAT (H R AT LA IL-17 . MMP-3 K& MMP-9 H §i{f &
THAE . AR SR RS [6) 571 2 7 58 B R 47 700 5 4 KR
FELT 1 %% TL-17 .MMP-3 Jz MMP-9 {14 5 Wi , F 58 75 & 55 1§ %t

FE MR R (RADJ& — B RLJCTT 0 48 S 10 B B S e
PRI o OGN BRSPS | R IR A A B M 0 B RN e R
HErs. BRI 2R R, R RN 590 & RA W FEEK
FPLH Z —. BT OESE & B, A A R-17 (nterleukin-17,  IL-17 . MMP-3 J2 MMP-9 fi8 57 45 F , I # — 4 53 S L)
1L-17) R 5 4 @ & 14 -3 (matrix metalloproteinases-3, MMP- KA G N T S RS 1A YT RA At gE— B sn K18 .

3) F 3L R 4 @ 2 [ -9 (matrix metalloproteinases-9, MMP-9) 1 #Rl5F%E
FTRES RA RE RN L 55 T8 8 OQ 1Y B o s A8 i g 2 L1 kgt Mtk Wistar KR 80 R i, Bk 6~8 Ji . 1k
A]A7EAE— 5 I ZEIR R T Biit 146~153 g, g HEAREE 2 Be SE 06 s 4 b 3R 406 75 5 BER

T BRI T R — Rk G Y. BRI BT PR AR 25 T s, IL-17 R & TR B K IR A W R B

PUEBAEMA . FH R R A M ARG S ES A ES ARAALHS S 20090312, MMP-3 & MMP-9 8w B 47 {k

AN TS YA . RITHTI RN H R R AT
B BA PR MG R TER . AR CERAE &R MM
AR W RESE 3 4115 NF-«B {55 & A2 40 1 g 2 4 (LPS) % T 1
RA ¥ IRA0 ML 43 3 TNF-a. DT HE 9086 RA IR 58 5 #9 1F

» BEEWHE: W BT IRSE B H (22006204, 22009044 ) 5 7 P4 A AR T 2 56 3 80 %% B W H (20090538) . &

13707730655 ; E-mail : Stonel 97 7tree(@163. com,

g B Santa Cruz &), AEARIY R Fq 8 CliniBio-128C,

L2 Jrk

121 IRIRZE M M HIE WA 5 K BIR %
6+ A LB A IR A W 1 mL, 5 KB A 80 C LK 1

iﬁiﬂﬂE%»Tel:



FTREF 20113 A% 40 5% 74

h (R A .

122 BB & FARER SR B0 0. 75 19 Z B 35 K BB #
S5 KT A 0 3R IR 58 A R RS 0.l mL FRE PN
1/3 R4 K,

1.2.3 TH4E 7EMKEE 6 K. 0G5 B PR T
RIEBZ MK THET 6 19 60 L RR.HBENEFEES N
PRI B2, [ 5 8% AR 2.5.5.10.20.40 mg/ (kg « DIAITH
Oyl hdaEsEm T 0 I V. V4D, 84 10 ;3810 B
E# Wistar K BUVE b fd BEXT I 4L . OB 45 500 5 7 585 BE 15 20
A 2~4 mL Az 3R 7K A Al s TR X R 2 T fE R T e 2 D)
Med: B 7Kk 10 mL/(kg « &), %%k 7 d. 55 8 KBRERJG AL 4E
Wistar K BATECML 2 mL, 2 BH05E A BLEE I Fp I, =08 5
% 2 h J5 3 000 r/min B0 15 min, 4> B 4R M35 /103 - 40 236
JGE 80 C R7F.

1.2.4 &

1.2. 4.1 ELISA ¥4l MMP-3. MMP-9 iy %15 MMP-3
SR P I35 RF & MIMIP-9 R F i 3% RF & o 3 PV 28 4 B 68 L 8 0k
248 VR VB U KRR B I A M /AR AR AR BRIV (1D) 1. 0 mL
FARAES Qa) b, RIS R )G § 8 15 min 1R QR E N 2
pg/L) . SRJE MR T E A ATAR R LLAE W) B AL PR R R
O R Z YUK 2a) . LIEGSS & Y BRI (3b) 7 B ik
ARMELE A9 (3a) . i B S TN 28 9 2 B0 o B JB 0 0k 00 R 8
AL, EIRE 37 °C ML 2 h, B M 5 WUE A SR i A Ak -
SEMEMBA .37 °C X 30 min: FFYE¥ 5 Wa, &AL A 100
pL 1) TMB R P % R W 10~15 min, F 5 fTA 50 pl 1.8
N/L HCL % 1k Je i . AR 4 b off it 2 0 H 345 R A

1.2.4.2 WHiiRkde .0 ELISA 3L 2 o 1 IL-17 Mk ™
42 B TL-17 ELISA 50 & bW A5 b 1744 . 7E 96 fLAR &
LA 100 pL #4T A 1L-17 TG Bg LK (2 pg/mL) ; [a]
BRI B XS BRAL BT 4 Tt i, YEAR LI 100 pL oK
[ Vi J3E W s DT D R R L3 . =R E 2 h R VRS A
100 pL Z iR fRbi N IL-17 $uik, SR F 2 b, Pedk . Bl
A 100 pL B o S AL B A i 1Y 2 Bl S TeGL = IR F 30 min,
VRAR A IR R % 15 min J& . M2 R 76 492 nm
bW WO A . IL-17 3R 5 A B IE [ 2 28
P o JlY 25K AR A v TL-7 MR

1.3 Geil% 43 SRA SPSSIL. 0 Bk e gt it 43 #r. M4l
BB B ¢ 46 50 5 3 4R 22 41 AR AR 35 B b e R FH B IR 2 2
GYHT s 278 B 2Z TR IR 56 FR R FH 22 00 T2k [0 55 1 78 o 2 i 1 3
FoR M, 22 S — R AR B 22 8] 9 56 &R A Logistic
[EY=

2 &% R

2.1 SEEHAYECR ST MAKRR 80 KL H v 72 H
Iy, L3kl 60 Hik ARG .

2.2 BEAVEST R RO R AL 9B IR o8 A4 R S AR
2 R EDA WA Bl o B S R SN

2.3 THEEMN .S X TRAEMUE  LIEE B 20
mg/ (kg « DIRIT G HE A USRS, WG 1 &l 1.2,

2.4 SRR XA R M 0G4 KR R TL-17, MMP-3 &
MMP-9 W52 0 75 w5 3% BR X 44 7 PR 563 4 R B TL-17,
MMP-3 J& MMP-9 [ 5% i ¥ 52 55 i ARt 1k (3% 1. S AR
BEZHAH L, &R 7 41 1L-17 . MMP-3 K MMP-9 [ vk B #4 F [%

629

(P<C0.01), H.F B4 Wi B2 5 75 78 BRI 1 ¥4k BE 522 1E AR O¢ (TL-17
r=0.56,P=0.003; MMP-3;r=0. 54, P=0. 003; MMP-9,; r =
0.53,P=0.003), T4l 8] %f b, 76 7 i 35 s Wk 2 35 %) 20 mg/
(g« ) BF 07k 4 PR s 30 g e, 55 0t ok 3 A L 22 57 o e i)
1 ZEKXRME IL-17 . MMP-3 B MMP-9
RELLE (T+s,pg/mlL)

25 n 11-17 MMP-3 MMP-9
fe Xt B4 10 11.3£1.6 35.84+9.1 15.444.9
LT Xof B4 10 89,544, 9 52.3411.8 74.948.3
T BRI 10 67.8+2 48 47.6+12. 20 51.147.9
H e IRARIZH 10 51.243. 3 45.8+10.1° 47,745, 7
LTl E 10 44.7%4.5 44,348, 3 41.34+6. 10
BRI IVAL 10 16.243.8P 39,448, 7t 35, 545, 5%
T BETR V4l 10 15,142, 7abe 37,249, 3ibe 24, 65, 2:be

2, P<0.01, SEERIN BB 42 :°: P<<0. 01, 5 EHEBEM T L1010
B P>0.05, 55 BRIV A % .

2.5 AR
R it

RA J&— i D918 Pk 58 M 6 W B g . B8 00 25 I 2 b [
IR A 0. 3%, HIELAXTFRMEZ T R A EEIFIKEN
HOAS M CIE AT AR 2R B 0E A T M I DG 1T 4 0 TR I Lo 2
2 F BRSO IR 1 T R 2 i A B I TR R B R AR R K
B AR Dl 2 O B AR A Ol OGN M I A 8 P S AE L 00 I R TR
L 7K P 38 R A 5 TR A R AR T B IR LR 2
LT b v A BE IR T L P A I B A M A S R I
JE R AR I I A P A O T A AT,

TL-17 2 T bk B 40 o 7> A6 1) — el i R E AR B 19 02 T itk
O 4 M 375 5 1 S RN R JE s R, R AR R B IL-17 £
B o 2 AR R G R RRE SN AR I K S 2 Tl
HRE™ . 7E RA (&G TL-17 ) 5 Ho A 40 g I A0 B4R A
AR LI AR ARE N Y AR L TL-17 6 RE LR M 9 R AR K
HF (VEGE) K F- . 34 i1 VEGF mRNA (1 335 {2 F 1l 45 5%
BT R TL-17 03 Aok 75 5 T S 400 R 2 B 40 i o ok i R
G JE B VR JE R 4 R AR R R 32 SR PO Ik R i
FE () R G, A TG S 1 P9 B 40 M 1) S48 40 1 4 5% O
26 (1 22 W45 1 U 24 5 8 400 e O I S5 I A R 0 2250 L 0
T2 2 I A 5 VR I %) g e 0 O 6 2 48 0 VBB B L 1 A
K5 IL-17 5 TNF-o P[5 45 F AT s 3R R0 . PR I 7E 48 9
B R A R JR o A2 v AR R A T X W] R R TL-17 2 5 480 it
B HL R Z —

H O BRER LA S W B S 0A R AR IS A
W RE 1 2536, AR B R VE AL i R BT T 07, AR B ge4h 3R
HE LT AL B AP IL-17, MMP-3 & MMP-9 {4334, A F
Wt 110 1 138 5 5 765 B R (00 v B R A R G . T AL [ X B L FE T B
T e B2 35 3 20 mg/ (kg » d) B304 B ok 300 v e, 0 5 LAl vk
EAESA G 8 X, HEE & R PR Y NF«B
fF 5B ME LPS 550 RA ¥ BE40iE 4> W TNF-o 55, 7] g
3 A IL-17 .MMP-3 &% MMP-9 () 43 W K 3t = 3% (4t [7)
PETT ] RA T 5240 it 43 06 48 9 BB o DA T 920 1. 787 58 199 T

AT A/ BRI R WA RN



630

KX ERCE ow WA . (H B R R TR 0 RO B TL-17,
MMP-3 & MMP-9 fil TNF-« =% Z A1 5 H AT A4,
WA R — BT, TL17 78 4 700 1 2635 % & P E I 9 48
TR TLA17 B 5 TL-17 IS i 4 N F 2473697 T I B,
A RTRR S BE O 1 R IR YT IR R R R T AT
B o B RA R —F 52 A% 09 S e M0 . 7 2 B S i T P A 2
5 R WA IL-17 78 RA vy B4R AR FIAL I LA B 5 A 4 %
A0 AR ELAE S T o — 2 RO S R R . B O TL-17 B
FEAS W 8 A 0 AT % S 93 2R 48 A0 T g B 4 TET A9 A
Ty BB g PR 45 R 9 LN Bl YA 0 SRR AR 1 AR

2% 3k

CL] A e sz . 6 KGR 56 1T R % AECA L VEGF \1L-17
B ARG 0 R i R AR DG HE RIS L 1. o [ 52 3642 Wy 4%, 2010, 14
(6):34-36.

B AL, ERAE S BE B4 R B -3 TR KU OC Y
R B LT I R 254, 2006, 21(19) - 1389-
1390.

Giannelli G, Erriquez R, lannone F. MMP-2, MMP-9,

TIMP-1 and TIMP-2 levels in patients with rheumatoid

(2]

L3]

arthritis and psorimic arthritis[J]. Clin Exp Rheumatol,
2004,22( 3):335-338.

NG o R, VPR U S R B IR X 2 XU D6 T 4 IR
YA iy TNF-o 53005 1R 0 150 4 ) B2 HOML IR 5 LT . i E 254
il PR 2007 ,7(7) :520-523.

Kurosaka D, Yoshida K, Yasuda J, et al. Inhibition of ar-

thritis by systemic administration of endostatin in passive

(4]

(5]

murine collagen induced arthritis[ ] ]. Ann Rheum Dis,
2003,62(7) :677-679.

A 2R R EE L AR A VD ) M X DR R A AR O Y
TR YT B HO0F 48 1 40 i PR 1 s i (L. o A XU 0
%7 .2005,11(9) :656-659.

Chen Z,0'shea JJ. Regulation of IL-17 production in hu-

[6]

[7]

(8]

[9]

(10]

(11]

[12]

[13]

[14]

[15]

FREF 2011 3 A% 4055 74

man lymphocytes[ J]. Cytokine,2008,41(2) :71-78.
Annunziato F, Cestai K, Santaflaaci V, et al. Phenotypic
and functionalfeatures of human Thl7 cells[J]. J Exp
Med,2007,204(9) :1849-1851.

Pickens SR. Volin MV, Mandelin AM, et al. IL.-17 con-
tributes to angiogenesis in rheumatoid arthritis[J]. J Im-
munol,2010,184(6) :3233-3241.

Lubberts E. 11.-17/Th17 targeting: On the road to p
revent chronic destructive arthtitis? [J]. Cytokine, 2008,
41(2) :84-91.

Shahrara S, Pickens SR, Dorfleutner A, et al. IL-17 in-
duces monocyte migration in rheumatoid arthritis[ J]. J
Immunol,2009,182(6) :3884-3891.

Kirkham BW, LassereMN, Edmonds JP, et al. Synovi-
almembrane cytokine expression is p redictive of joint
damage progression in rheumatoid arthritis: a two-year p
rospective study( the damage study cohort)[J]. Arthritis
Rheum,2006,54(4):1122-1131.

VR R G A, B A A5 T Sl 28 R O 1Y 48 S8 A I T
K o A -3 e G LA A R0 KT B0 A T A S
[T, e X 2 2 7 2005, 9(5) :291-294.

Zhu P, Ding ], Zhou J, et al. Expression of CD147 on
monocytes/macrophages in rheumatoid arthritis; its po-
tential role in monocyte accumulation and matrix metallo-
proteinase production [ J ]. Arthritis Res Ther, 2005, 7
(5):R1023-1033.

Ma HL, Napierata L. Stedman N, et al. Tumor necrosis
factor alpha blockade exacerbates murine psoriasis-like
9disease by enhancing Th17 function and decreasing ex-
pansion of Treg cells[ J]. Arthritis Rheum,2010,62(2) ;
430-440.

ISR H 4 :2010-05-10 &[] H 1 :2010-09-15)

CEH2%55 627 5O
haplotypes in the promoter of matrix metalloprotein-ase-2
and lung cancer susceptibility [ J]. Carcinogenesis, 2005,
26(6):1117-1121.
[14] Zhang J,Jin X, Fang S, et al. The functional polymor-
phism in the matrix metalloproteinase-7 promoter increa-
ses susceptibility to esophageal squamous cell carcinoma.
gastric cardiac adenocarcinoma and non-small cell lung
carcinomal ] ]. Carcinogenesis,2005,26(10) :1748-1753.
[15] Lamper K, Machein U, Machein MR, et al. Expression of
matrix metalloproteinases and their tissue inhibitord in
human brain tumors[ ] ]. Am ] Pathol,1998,153(2):429-
432.

[16]

[17]

(18]

Sang QXA, Douglas DA. Comrtational sequence-analysis
of matrix metalloproteinases[ J ]. Protein Chem, 1996, 15
(2):137-160.

Linn R,Dupon BR,Knight CB,et al. Reassignment of the
92Kda type Ivcollagenase gene (CLG4B) to human chro-
mosome 20[ ] ]. Cytogenet Cell Genat,1996,72(23):159-
161.

Grieu F, Li WQ, lacopetta B. Genetic polymorphisms in
the MMP-2 and MMP-9 genes and breast cancer pheno-
typelJ]. Breast Cancer Res Treat,200,88(3):197-204.

CURCRE H 9 :2010-08-16 &[] H 1 :2010-11-04)



