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HE.BH WEFEHSTRRREFELT EEARKK(CIAKEASFFEF Lla(HIF-1la) 24 R
HAKEF(VEGF) R A R4 /&% 8 9(MMP-9) 5%, %ﬁ}%lﬁkﬂ%ﬂm{vi(RA) JRE s /B A 2k 64 4
AMH, FiE 40 RIERFER R, ALK 10 RAEA 3T, 4 30 R KRR A BARS R T4 1 2 i R AR

A g KAL) 69 77 ik LRI K SRR 15d F:‘iﬁkmﬁ#}w\mﬁﬁzﬂ\ PR FREARA, A28 10 R EA
Wﬂ Tk %R A 9.68mg/(kg-d) i B 22 Fikm i HikA A 100 mg/(kg-d)# § 225 ;A5 R 40 3 MR 546
R 0.9%FAAANES R, Lk /d, 3 28d. BRI ZRAMKFATIRE ., #25 28d BARRKR, LEALRMLT %
A £ AL LR HIF-1 o KT, BEER .05 B X300 7 e 7% P VEGF.MMP-9 K-F R SEAMkE, &
FEA AT AR R R KT IR E R (P <0.05); HEMMAFE AFRAFBAL P HIF-1la KA BKK(P<
0.05); F ik Bl An F A FE L o 75 VEGF . MMP-9 & ik B4k (P<0.05), %51t H T HAL CIA 3R% ¥ b
B, AL EAES RAR Y, HAUH T 28 T8 HIF-1a %A% VEGF.MMP=9 /K-, A &, 1 i i #7
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Effect of Sinomenine on synovial angiogenesis in
rats with collagen-induced arthritis*

Yu-hong Shi, Qiong Peng, Ya-fei Ren, Jia Xu, Li-mei Li, Bao-zhen Li, Han-you Mo
(Department of Rheumatology and Immunology, the Affiliated Hospital of Guilin Medical
University, Guilin, Guangxi 541002, China)

Abstract: Objective To observe the effect of Sinomenine on the expression of hypoxia-inducible factor-1
o (HIF-1a), vascular endothelial growth factor (VEGF) and matrix metalloproteinase 9 (MMP-9) in rats with
type II collagen-induced arthritis (CIA), and to explore its therapeutic roles and mechanism. Methods Totally
40 male SD rats were recruited, among which 10 were randomly selected as the normal control group. The
CIA model was established in the rest 30 rats by subcutaneous injection of type II collagen of bovine
emulsion in the tail root and induction of incomplete Freund's adjuvant. On day 15 primary immunization rats
were randomly divided into 3 groups, i.e. model group, Tripterygium Glycosides (TG) group (at a daily dose of
9.68 mg/kg body weight), and Sinomenine (SIN) group (at a daily dose of 100 mg/kg body weight), 10 in each
group. The corresponding medication was given to the rats of each group by gastrogavage once daily for 28
days. An equal volume of sodium chloride injection was given to the rats in the normal control group and the
model group by gastrogavage, once daily for 28 successive days. The swelling degree of the joints was
measured. The rats were sacrificed after 28 -day treatment. Plasma levels of VEGF and MMP -9 were
measured with ELISA. The expression of HIF -1a in synovium was detected by immunohistochemistry.
Results Compared with the model group, the swelling degree of the joints was significantly alleviated in the
TG group and the SIN group (P<0.05), the HIF-1a expression obviously decreased in the synovium of the
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TG group and the SIN group (P<0.05), the plasma levels of VEGF and MMP-9 were lower in the TG group
and the SIN group (P<0.05). Conclusions SIN could markedly alleviate the swelling degree of joints in the
CIA model rats. Its therapeutic efficacy is equal to that of TG. Its mechanism might be by down-regulating
the HIF-1a expression in joints and the plasma levels of VEGF and MMP -9, thereby reducing synovial

neovascularization.
Keywords:
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Bk A 5% O 28 XU OC Y R (rheumatoid
arthritis, RA) SR IR OCHE . HRTAFS 2 B0, A8
B 5IEHESEF -1 (hypoxia-inducible fac-
tor-1 o ,HIF-1a )™, Il 5 N Kz 42 4 K F (vascular
endothelial growth factor, VEGF )23 X 45 J@ & 11
fif 9 (matrix metalloproteinase-9, MMP-9) ¥4 3¢ , H:
[ AT S manBT A 1A TR B

T O D T KU B IR A, X RA i
BB RS A G R BIR A B RIR TR
A5 38 i A A T2 e D i 3 O 1 R KRR (colla-
gen-induced arthritis rats, CIA)FER! | 4575 A X
R R B HIF-1 o \VEGF &2 MMP-9 fit § i A4 JH
Bl

1 HRESH®

1.1 SKIEE

6 FH 5 1% 94 75 32 #F (sprague dawley, SD) K L,
MEPE, 40 2 1A 120 ~ 160 9. HIHEAREE 2B 56
OARAE(SIIFATHIE S . SYXK B 2013-0001) ., 74
MREE 2 e S5 O sh i) 2 5 PR 3R 1A
1.2 ZHm5iAH

T RO CIE 35 KU 72 1, T R L3 1 24 4 A Ay
AR AL S 243020278, F AN HE L WA (HTIT
15 B 254 BRA ] 4145 : 233020422, 4 T Y fie
JF(3EE Chondrex A ] ), A58 431 FA 7 (52E] Sigma
AHE]D HIF-1 o /NRE TR A (SEE Thermo 24H]),
FYUR PRI BB TRA R R, Wi 5%
RA W55 0 (reverse transcription-polymerase chain
reaction, RT-PCR )il & ( Ki% A4 TRA R
vw]), VEGF A& (R at e i) TR T ),
MMP-9 i) & (Jb i I A H ARG R A A] ) o
1.3 LIS{UEE

FER P B (f4 [ Biometra 23 ] ) , BEME HL Ik 45
FEMG (R 3S-780) , AT JH MR B
wr (T& [ Eppendorf 24 ®] ), 62 i il BE 2 BB AH R 58
( HZS Olympus 23 &, IX71), 5 BREH 410 F AL (FE

Sinomenine; type I collagen -induced arthritis; hypoxia -inducible factor -1a; vascular

LEICA RM /A#],2025) , & R s AL (TR E Ep-
pendorf /A ], 5804R ) , i i 15 =X i A R B AL (52
[ Thremo A7)
1.4 zh¥iRBIMNSHI RS E

fa etk SD KRR 40 H Ll MM SR 1 RS, b
PLEEE 10 HAE Rt IEA], Hoy 30 A T RICIA K
BUBEAY . BGE S R 2 mg/ml 4= 1Y IR T8
TN B ABUR o OR SE AR, 4 T A fie J &
WeBEPRRE S 1 moiml, FHAJSR G TRV Th e UL 2
TN 18, B S TR A4 200 wol H,
TR T HEM,7 d JFid TREE R 100 g/
H AR T AR S8 1 k. e 15d Jm KR
Iy BRI BN RELL R, A 10
15 HBAHFERFERFE

IYAUETFHATE S 4525, W IR 2 I 4 0F PSR,
ARAT A 40 B 5 AR 20 25 T 0.9% 581k Al i 5 T
100.00 mg/ (kg-d); HAMHAL TEABRZHR T
9.68 mg/(kg-d); 7 BERRAL 45 T 7 I+ 100.00 mg/
(kg-d). VA 2593y sifE S 28 d. 28 d JE IR b
AR BRI , 12 =3 BRI , 2 500 r/min B0 20 min,
WM, 2325 5 N 80 °C UK VA R AR A7 25 o B
KA A BRI I IR T 4% B
[ 5
1.6 WERIEFR A 7%
1.6.1  HAFIZM F 5 1 RGIERTAE R BUS I
BROCH 177 0.5 em Ab#EATARIE , 43 5 F e mif S 45
2558 e FH T S 2 BN S e R G HE K AR AR,
TR IR BE o MK EE =(Vt-Vo)/Vo x 100%, Vo
AT AR, VE A 25 SE R AR
1.6.2 WA F 0 BREBUMAEGAEFE K L, B
FLETT AT BRI A 4% 25 RS [ 22 16 h,
10%Z. — & PU Z,fi% (ethylene diamine tetraacetic acid,
EDTA) A , % ALBE K =20 A IR A
K- Prer gyt (hematoxylin-eosin staining, HE )44
. B PSS T I BRG A: AR SRR A S
PR A G L o SR ARSI - B FRARAE 100 £%
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AVTEL A T TR JR S S ST 4 I B R A T A B R

J6EE N REALANI 5 LR AR A LA 5 M
R B EAE N B A B A T Fetr . G
TR EAERAE AT T H B rhium 8 A % 4
(FU5)H 34X, mfiBe (400 £5) T it #kiz 3 A~ IX
AN A R Sk E 5, B 3 A i Be T AR s 4
FHIH

1.6.3 fEMpFEFen HIF-1o ¥HEE WG
L 2] F S i 7k 4k, 0.01 mol/L .pH 6.0 #7452k
THIAE R, 3%XUEEIK H0, £, TEH LU= L35 £
IN—$t,40°CHR; I =9, I E R A REA -
I SE AR, N — 2 BRI (Diaminobenzidine,
DAB) i (i, v S Yy B K. HIF-1 o FHE
S g A Tl A% R L €8 A €8 BH T
VIR S5k D) R BEALRIN 10 4> Sty . (OFH
PEANAR AT o5 FLBIPESr . BAYE R 0 43, <10% 0 1 4,
11% ~ 50%H 2 43,51% ~ 75% 4 3 43, >75% N 443
Q¥ HHEE ORIy BE G S R6a 808
04, IR Al = T sl 140 e W& T
WEAN 2 7 AE AN 3 47 @& e BUA| & PH
o

1.6.4 BF B % 9% R W X % (enzyme-linked
immunosorbent assay, ELISA )l VEGF ¥ 4R1EL%
TR IR B, A ML PR AR B 1.0 ml 24
HES R R i I, #8815 min RS QR BN
2 wolL), SRR Z TR R . LI R Ibbik
TR B R A TR, LA 25 A W0 TR Bt
WA TEES B . R A A Sh VAL B Ve N
350 wl, i EA S H AR 15 ~ 30 d, Jetk 4 k. BRas
FIFLAE, 43 A Fr A B A [ i B A o i (100 o 1 £LL)
TIAKH R FL 5 P B 403 52y L, 37 C A6
B 90 min, Ve 4 K. BRZS LN INA A R Ak
PR TAEW (100 I/ FL) , FH M e 4R A ) i AL, 37°<C
IEAFR R 60 min, PEM 4 YKo BRZS LN A RS,
AW TAEW (100 w I/ FL) , EHEMFL, 37 CHEFIIF T
30 min, VAR 4 K. INAJEY) B 5] 100 wl/ fL,
37°CHEEIFF 15 ~ 20 min (PR (AR RIGE4R ),
PNAZEE R 100 I FL, 1435 BIZI (5 min ) &
450 nm AL G EEAE

1.6.5 ELISA :#m MMP-9 ¢y &k R ML
an PR A bTEE . AR RIF]) VEGF ., Sk ins
Pz BT e BB ) SO AL L 37 CHRLE S 2 h,
VRV 5 WA I AR i k) - SRR R,
37°C .30 min; FREM 5 I A 100 I/ 41 3,4,5-

— WA SR B I = R 6 10 ~ 15 min, A
A 50 w1 1.8 mol/L EhFRZC Ik 2 7 o KR A4 il 2%
P18 MMP-9 ik,
1.7 SitrFEHE

BRI SPSS 16.0 Giitak i, a7k LA
PR + bRifE 25 (x £ 5) R, Z 4L R L H R R
ZoHT, 7 225 WP FL 3] LSD-t &4, P<0.05 47
ERAEGHFEX,

2 ZR
2.1 RAKXRFETIAKELLE
YERG S 15 RERXHIEZHAN , Fofh 3 2H K FUER B

B SCTT BT BRI BE LT, FH 2 28 d J , &
HEZH BRI PR N2 7 T A R BROC T b ik
439 (11,21 £ 3.12)% . (67.46 + 13.72)% . (31.46 +
12.57)%71(38.51 + 13.86 )%, 452 517 b ik B HL %2
G EMHT, Z A R X (F=8.293,P=0.001),
REAZH 5506 BRZH %) G 19 I Bl 2 L L 28 LSD-t K,
ERAG R X (1=24.311, P=0.000) , 75 BEm4H |
TN SN S, 48 LSD-t K6, 2R A 41T
7 X (1=2.456 F12.919, P=0.015 F1 0.004) , 75 JHef;
2 FIER 3 T L D1 P i R AR TR AL A1, 259 T BuAE

LTS
2.2 KRBXTHREZETHL
HE Yet 2 1 iR, % BRZH K SR B4 it S

HEG LT A A 45 2 B AN, R 45 528K,
PO 2 RGN, TC5 MR . ARRIZH K B e 4t
JZH R L W A K i, HESZE L 53 2
ZUn] WL R G BRIE A , RAE AN S 2T A A i, A
B2 BAMMAE , T HEHRE , G I A 42k
Bt TR AN M HES 1 4 57, S AR SV
B n] UL/ S RE A0 B, IS RS A AN B R, G R
HREEANN, WA EZREB AL, B
Y PR R B R 2 I 22 SR F) 5.6 )2, B b i
RAEAMMAFTE TR A BRI £, K ieE 4141

RPN AR TURBLATEo LR, &7 2001,
ERFGI2FRE L (P<0.05), fAIZH 5 %] I8 g R
RO CBr B A JRE 4 IR o A i 4 450
LA, 28 LSD-t kit , 25 A S it 24 3 X (1=14321,
9.425.8.923 F1 9.425, %) P =0.000), 7 & h 20 5 #
RULLR A PE 4> (Rl IR AL | SR AN LI T
A LB HL#E, 2 LSD-t K3, 25 A Siit i X
(1+=2.162.2.131.2.836 #i1 2.126, P=0.041.0.042.0.021
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F10.045). U3 1 A 1,
2.3 EEEEXT I 2 CIA KRB HF-1a EAX
2 bl

G A E a8 R R HIF-1a FHTEIE
BT A LU AR B TS 2k TAE AR AR
AT DA L s B rh T DL A AR AR (i BH A
Yy, XA REARA HIF-1 o HHFRL RN A
HIF-1 o FHPE 4 Jo7 76 41 A o sl 20 i A% v s 3Rk, &
A €0, JUHIRA T B SN2 20 5 T B A e 2EL RN
B HIF-1 o F2JERIN, SRAIPEE SR
T3 AT, X RE A BRI E AN TR A 7 T ZH KRR
HIF-1a HHAFRE RSN (1422 +0.783) . (7.354 =
2.548).(3.122 £ 1.178) F1(3.743 £ 1.624) , &£ )7 547
Mr, 254 50125 L (F=13.781, P=0.000 ), %I

X HE 4 HERIE

Xt B LA, 28 LSD-t /88, 2 R A Gt X
(+=11.345,P=0.000), & BEmd 4 /AL S AR AR 24
H#, 28 LSD-t Ky , 22 A geit 27 5 (1 =2.358
F12.615, P=0.024 1 0.011)., LK 2,

F1 BFEXRBEREFITSE (2=10,47,x£5)

Xof e 0.093+0.035 0.021+0.008 0.031+0.009 0.023+0.002
S 0.782+0.095 0.517+0.013 0.137+0.062 0.218 +0.145
FHEZ 0563 £0.168" 0.275+0.129" 0.106 +0.028" 0.161 +0.163
TEAMEL 0457 +0.2117 0.246 £0.137" 0.095 +0.031" 0.147 + 0.153"
FiA 14.985 10.468 6.729 8.873
P{H 0.000 0.000 0.000 0.001

Het SR WA LR, P<0.05

HAHEA

E1 KRERXTEFEFHE (HEx200)

X HE 4 R

2.4 CIA XR5MEMmd VEGF #1 MMP-9 g7k F
HAAME L VEGF MMP=9 7K Fe ks, 4805 2545

*R2 LAKXBRIMNEIMF VEGF F1 MMP-9 R IE LR
(n=10, pg/L,x+5s)

of B4 28.6+54 16.2+48
[Tk 1357 £185 82493
AN 74.8 +10.31 40.6 + 8.5
T HEBZE 68.2+11.3' 425+10.1
F{§ 42,563 38.956
P 0.000 0.000

T SR IR AL, P<0.05

HATEAL

AL
2 RERETEBERAAHF-1o BRE (BEEFRIUEYREN - SAMYNEERE x 200)

M, 2906 50 2¢ 72 L (F=42.563 F1 38.956,1 P=
0.000). #RAIZH 5%} B8 4 i) VEGF \MMP-9 7K Lt
B, LSD-t Ry, 22 A St X (1=14.332 F1
5.314, ¥ P=0.000), Mt 5BIAIZ1Y) VEGF,
MMP-9 /K- b5, 45 LSD-t #3625 A Go i -
X(1=2.033 #15.821, P=0.040 #110.013), L% 2.

3 itig

RAEFREH WL A B e Z — WA
PR I3 BRI
MAAF . HATHIRILRID RS . ST
RA 1) F2 2L BEASRAE RAE AR, K KA
PR IR ST R T L K i ZH A, AT
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A M BER 5 AP R KRB R BN EN T
HEE A4 16 5 A 4 Pk VR B PR B 11 A A 2R 45 2 ol
S0 6L PR, A 0 S 9 S T 4 40 o 5 R A A
Bk N Y, R AR T S L, i
BT EEFIREIR e A S EOETT R S I Re i 0,
A LA T AT AN R 90 35 o R i RA i B 2 11
RO BT, 12 3 A LG5 TR 1R A4t L &7 356 I 6 fe
S RA ST HCE R T IR Y ek . VEGF & BV
F14) B ik R AL B A B IR 2 — A A B AR T &
FERZ IR AE B AR A 1 & B b B HIF-1 XF
A H A R FEEAEH B H HIF-1 o BIRER,
Al VEGF 223K 1 0N , e 4 S 350k 1. 20 2 4 145 35
AN BEAEAFSE L A IR, CLA R BB rb i s ZH 40
HIF-1 o 3Rk, I 5 RAEFR B 22 IEAHOCH, FEHhA
T RA BF M IEAIM HIF-1a 5 VEGF 3Rk
EEYIMG, 8 HIF-1 o -VEGF {5 5 & 12 K
BRI EA KRR EZ/EH . MMP-9 j&—281]
7 355 8 fgt 4T L 71 e o R 200 B S 2 P9 2 P K o
I s 3 e B A K 7 DA R i R T4 S
S NRVE 2 A PR B AR o T IR I SR A
WFFErh B4 % B, MMP-9 1] 76 1 1 - iz g 1ot i 36
K, G R i A i AR R AR SRR G R AT
FEPREBL, 7E MMP-9 BY/E T vl H B kAl HL
YA A KR SORE SIS TR T A0 A
BT R M AR, SEOEA: T B 2 1) B T AR
KA S , A HBLOC T AR, 378 MMP-9
R TR B L AR AR ) R P B R AR A

T KU E TR L TR 2RSS 28 1 Iy s A&
K, T TR DA P 245 7 XU B B B A AR e, 2
AP R T SEEN L e T RA IR
J7 . HATWEIE &R B, T Bemd ol R T 40 ik
T RSVl 40 S T B A, AT
T ALY 5 T 5 3058 5 30 nT kD LA A K 6 1Y
Az B0 B AR TE Ak, DT 565 GoRE 98 i A OG
TTREIRAE A, JHA m AT o 00+ Ve A 0 i = A R
JEA T, B0 TNF- o JL-18 ERHFFIME -y K
— AL ASE, RIS B A ROR S, I R
Bl rT 42 = CIA KRS E 1. OPG 7K F-, OPG/RANKL
FUAB T, s HoA B DA AR RS (6T i 48 A
T AR, B B D AR A 1 T e Bl
X HIF-1 o \VEGF K& MMP9 f 520 , 75 e Bl £ Fh
2 PR () G R A ST B AR -

ARSZEGXT CIA KRR T A2 A

5

BRIAYT e, AT B T LAREAIR CIA RS ik
PR, I HAEGEE N A S8 i 8T A6 A 1 il
YER L HAER 5 F A2 SR Y HIF-1 o (1955
IO R HAT A HIF-1 o TEM IR, 454
XA E I VEGF 1 MMP-9 [R5 e i r [
ik VEGF Fl MMP-9 1335, AR 5 5 A e 2 1A 4 .
WEEF IR, BB RREAL ] BT i i
B2 3 AT AR BERR A A A L i A ] BB T8 A 52
HIF-1 o \VEGF & MMP-9 i3k, il im4s 54 , K
T D R A A58 1 A B, Bl ST B I
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