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Hig W )1 %5 1% (tetramethylpyrazine , TMP) %} IL-1B (interleukin-18,1L-108) 175 5 A G JE A 40018 40 i o5 S 7Y

— %L A5 W (inducible nitric oxide synthase,iNOS) 31k & —% LA (NO) BN . Jilk  PROMNEFRGBCE A0, HTH
RV S (G B 1 2 H , S eSO LA I A Qi A TR )5 Y TL-18 10 mg/ml 1 (85 AS[R] R BE (5,10,15 .20 pug/ml)
JIE IR IR G A AR 48 b J5 , RT-PCR A e 2 ARSI iNOS JE PR K 2 11938 5 I B340 i 6 A6 D00 4 g 3% 7 v
WNO RIE. 8RB =ML 2 ML, EH 2R TAE b, 2855 5 23R T 4 o, /0 WL T4 i
Feo ERHRZ UL, TL-18 OB HIACE 4R INOS A NO BZI5 B E N (P <0. 01) s IL-1B AR SR S, 408 4h
i iNOS 1 NO (92 ih%5¢ TL-18 HU A F & PR (P <0. 05, P <0.01) , fEA W 38 T IRZH (P <0.01) o &5 JI| 5%
REAT M TL-18 5SS 4K 4L INOS BZE A NO /95 .
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Tetramethylpyrazine inhibits interleukin-13-induced iNOS expression and NO syn-

thesis in rabbit articular chondrocytes
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[ Abstract ]
ide synthase (iNOS) expression and NO synthesis in interleukin-13 (IL-18)-induced rabbit articular chondro-

Objective To investigate the effect of tetramethylpyrazine (TMP) on inducible nitric ox-

cytes. Methods The chondrocytes derived from the joint of rabbits were cultured in vitro. Toluidine blue stai-
ning was applied to detect proteoglycan, and immunofluorescence assay was applied to detect type I collagen
in primary culture of rabbit articular chondrocytes. The primary cultures were incubated with IL-13 10 ng/ml
plus different concentrations of TMP (5, 10, 15 and 20 pg/ml) for 48 h. Then the gene and protein expression
of iNOS was determined by RT-PCR and immunohistochemistry, respectively, and the NO synthesis level was
determined by nitrate reduction assay. Results The rabbit articular chondrocyte appeared as a triangle or a
polygon. Proteoglycan and type II collagen were mainly expressed in the cytoplasm, and type I collagen was
rarely located in the nucleus. Compared with the control group, iNOS expression significantly increased in the
articular chondrocytes incubated with IL-1B alone (P <0.01), but the increase was inhibited in the articular
chondrocytes incubated with IL-1B plus different concentrations of TMP (P <0.05, P <0.01). Conclusion
Tetramethylpyrazine can inhibit iNOS expression and NO synthesis in rabbit articular chondrocytes induced by 1L-13.
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1 HRSH®

1.1 ##5E 5
ElE DMEM 1% 3% 3 ( Gbico, 35 [®) , 16 4 1. %5 ( Gbico, 38

), PR I ( Sigma, 22 ) |, T8I 5 (Invitrog A F] ) | ﬁah
B BRI (AU AR A FD) |, Cy3 ARic Il 2E 45 IgG (3
Y ARBEFE ) , IL-1B (Peprotech, 32 [ ) , JII & @%(Slgma,éé
), DSMO (LI PR AMEH A ), — EARBA
AR RAEWEARTRI) , bl iINOS (R DU 1),
SABC Ffie 21 A5 & (R H18) .
1.2 %7k
12,1 BB o8 AL ks
L2.1. 1 BeE g n kIR 5557 B2 ] #3087 =%
KEAR 1 J[ HERERK =S5 doo 44k, 4 7= e
5 : SCXK( iy 2007-0001) |, 7% [ Lb 22 4P BRI J Ab B, 75% ¢ B
PN 20 ~ 30 min, JCIH S5 0F T S A8 UV BCHEOC Y HEOCHY G
BT R A (BRI T SRR ) B B
TAES b RBRICT R I L, B8R I, O s, R
FHAUAR- B AL I AR B B 4B M S5, A DMEM 58 42 15 57 3k
(% 15% {4135 ) , B8 A 37 °C 5% CO, AR & /i1 9% ,3 d
JE IR, DAE R 2 A 1 IR AL R, B B4 1 IR,
1L.2.1.2 #eEgmpmds  BUE 1 REEERICH, K40
K 70% ~80% It ] 4% 298 F R[] 52 40 min, PBS #jk 3 ¥k,
FR TR 1% 2R HE Y8 40 min, BEEK 0hYE, AR T4,

HRPER R R B N R R [ MR A L 5 TR, B3 4%
LB RS E AU H 3% H,0, EaARR Tkt S AL i,
IEH PRI E S 20 min, il A—HT(1: 100 #ike) 4 C it , e
FEIMA ZHT(1: 100 Fiks) , B N MR FE DR E O o
1.2.2 JIlEshlg  )IE A DMSO %, i uE K, 058
HiLL DMEM $5 32 358 B0 5,10 .15 20 pe/ml AKJR¥& BE , DMSO
BUeE <0.1% ,,
1.2.3 4Iscs el 438 6 41:10-18 10 ng/ml 24 IL-1B
10 ng/ml + TMP 5 pg/ml 24 \IL-18 10 ng/ml + TMP 10 wg/ml
4] IL-18 10 ng/ml + TMP 15 pg/ml 41 IL-18 10 ng/ml + TMP
20 pg/ml 41T HEAL . XoF B4 HUA I, AT AT i R T
1.2.4 RT-PCR ¥ I%B 40/l iNOS mRNA B9k #4853
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FRAFACECE ML LA 1 x 10°/ml 580 T 6 FLAR , 75 40 i < 1
70% ~80% i} 4% 1.2.3 S4e 4321, A BRI 48 h Ji5 , W 4R 4
B, S ) Trizol ¥ 32 U 41 it i RNA, iNOS J2 GAPDH 95| ¥y .
iNOS 1F ¥ 4. 5'-ATCCCGAAACGCTACACTT-3', Jg M %k. 5'-
CTAACAAGAAGCGGTCTGG-3', P24 i 316 bp; GAPDH IE X
4%, 5'-ACCACAGTCCATGCCATCAC-3', |% sag@ 5'-TCCACCA-
CCCTGTTGCTGTA-3', = ¥y £ BF 450 bp, & I 2k F: 94 C
2 min,94 °C 30 s,[56 °C 30 s(iNOS),60 °C 30 s(GAPDH)],
72 °C 50 5,30 MG, 72 C 8 min, Y5 wl F 3474, 0m 1wl
Loading Buffer,1.5 g/dl BilgHiEEc,80 V ik, B shBEk 1%
SIHTA SR

1.2.5 gl fbfer il & 41 iNOS ZE F13% ik V5 R A L LA
1 x 10°/ml BERHTFHUE I H 09 6 LA, R0 W B A 70%
~80% I, #5218 1. 2.3 4> 4 Ak 52 4% 55 48 h, FH 4% £ B ]
R, — PN RPTAR INOS(1: 100 Fi ) , — 40 il 4 e 1gG(1:
100 #i %) , S REZH Ak SABC 3L AG I INOS 2 1 s E i, BAK
PR BT,

1.2.6 R REEEKI NO KB AIMILL 2 x 10°/FL 1%
P 24 FLA, LR HEHTATEI 6 . F7 40K
70% ~80% I, ¥4 /8 1.2.3 4> 2HALBRANAE 48 h J5 , BRAN M 1 57
LI LR RS T IEZE 5 AN SR Al AR A A (AU
PRl ) M2 (A (NSRS 2RI ) o R KR 4 R
2 A2 NO, BARERAE 7 i e i W 1 647 ) FH i IEK S 2
A4S 5 U 4K 540 nm Ab 25 LG EE(E D(540) ], NO &
A AXIT .

NO & & (pmol/L) = (M E & B EE - = N ELHE
{E)/(?FT{’EE”%‘E&T“{E—“H%J%&V{E) x FRfE e B x FE
AR TR B 4L
1.3 %itsr%

BAGLL x x5 FoR R SPSS 17. 0 Geit AT B R 2 5 22
30T, B L BCR A g R
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2.1 BREFmpnBAEREL

BT ILECE AR = AIE R A, B B, Lk
B, T UL 1 ~ 3 AN, AR, PRI OIS, Rk
AN LA L5 A R £ 22 W R S Y R, 4 i e Rt A
D e SRR B e TR g G g A0 R A G S, PR A
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2.2 RT-PCR #m %21 iNOS mRNA %k H L

5% MR A, 4y 5 41 iINOS mRNA 283k B (P <
0.01) , Hr IL-1B 10 ng/ml ¥R B % ; 5 IL-1 10 ng/ml 41
FLAR, A 25 8 4521 iNOS mRNA 335 . 34> (P < 0.05,
P <0.01) , HA LIRS 10 pg/ml J 1S pg/ml J1 5B 20 15 JH fe
W (E2.3%1),

M 1 2 3 4 5 6

1 000 bp—
750 bp—

«~—GAPDH (450 bp)
400 bp—

«iNOS (316 bp)
100 bp*’

M ARofe ;1 5T 4E ;2 . 10-1B 10 ng/ml 4833 .1L-18 10 ng/ml + TMP 5
pg/ml 2834 :1L-13 10 ng/ml + TMP 10 pg/ml 28;5:1L-18 10 ng/ml
+TMP 15 pwg/ml 28;6:1L-18 10 ng/ml + TMP 20 pg/ml 28

B2 RT-PCR &40 iNOS mRNA ik

®1 HAKBYHHINOS mRNA K EBAKRIE (x£5)

2 1) mRNA Fik HHARIL

0.262 £0.052¢  292.203 +50. 863¢
1.241 £0.149% 1 466.440 +51.892°
0.993 +0.096 1 071.821 +93.4052
IL-1B8 10 ng/ml + TMP 10 pg/ml 21 0.898 +0.099%  888.526 +24. 877
IL-18 10 ng/ml + TMP 15 pg/ml 21 0.929 +0. 147%  870.098 =28. 892
IL-1B 10 ng/ml + TMP 20 wg/ml 4] 6  0.959 +0.1572> 1 056.746 +42. 264>

a:P <0.01,5 2 BB LA AR ;b P <0.05,c:P <0.01,35 IL-1B 10 ng/ml 2834

2.3 Srsafeibm &40 iNOS & & & A H oL
IR L E, 425 4 INOS B A B ERIN (P <

0.01) ,Hr IL-18 10 ng/ml 2034 5% b 2% ; 5 IL-1B 10 ng/ml

X HE 2
IL-18 10 ng/ml 41
IL-1p 10 ng/ml + TMP 5 pg/ml 41

NN D=

D

ZHHEE, IMAN 5 W 45 4 INOS 2 1 ik B FEAIK (P <0.05,
P<0.01) , i IS 10 weg/ml & 15 pg/ml 1|2 02 20 4 il B
HE(ERLE3),
2.4 FEBRIE R BN m e L iE ik NO 94

5%t A ELAE, Ay 5 ALARCE A0 NO 1) & i i E 3 (P <
0.01) ,H:Hr IL-1B 10 ng/ml 434 fii 5 W1 5 5 55 TL-18 10 ng/ml
A HCAE A 25 R RE I S B AIG TL-18 S B0 401 40 M 65 92
Hi NO [T+ (P <0.05,P <0.01) , H P LB A 10 peg/ml &
15 wg/ml)I1 & WGR2/E R i (2 2) .

x2 JIEEMANBENE-18 F SR EMM=4 NO BN (x £5)
215 NO( pmol/L)
9.994 +0.277¢
33.963 + 1. 1642
31.870 £0. 17920
30.618 = 1.3992¢
30. 640 = 1.4533¢
32.116 0. 446

a:P<0.01, 5 Eanrbs;b. P <0.05,c:P<0.01,5 IL-18
10 ng/ml a3k 4%

popiE:d]

IL-18 10 ng/ml 4

IL-1B 10 ng/ml + TMP 5 pg/ml 41
IL-1B 10 ng/ml + TMP 10 pg/ml 44
IL-1B8 10 ng/ml + TMP 15 pg/ml 4]
IL-1B 10 ng/ml + TMP 20 pg/ml 44

[=) = N e e - N ]

OA JZ— i UL iy M PESC AT IR AT PR , H A A |
RIEEAEY 15 AR MR B = 8L BI4 E
BN AN RA KA, AT Z AU A s 4N 1 5
RYEA BAE OA i B K AR Jig i 7 v e 3 o 224
FHL8—9J 5

iINOS IR 2 HC A A R T 2k A 2 — , A
IEH PO A Rl > 20k (A 7E OA SET5H IL-1B R

v

A3t R4 ;B IL-18 10 ng/ml 48;C:IL-18 10 ng/ml + TMP 5 pg/ml 28;D:IL-18 10 ng/ml + TMP 10 pg/ml 28;E:IL-18 10 ng/ml + TMP 15 pg/ml

#8;F:IL-1B 10 ng/ml + TMP 20 pg/ml 21

B3 fmANwNE4dINOS EHRIE

(1 x200)
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PR T B INOS P I K| Rk, A5 R H IL-18
5 AR AR A B, B OA R 551 20 B i Ak 1) 95
PGS, 283 X INOS ek 1y AH Ak, & 21 IL-18 7E
10 ng/ml A DL S 3950 175 5 10 S B0 41 if INOS 33k
HA G5 X (P <0.01) , 5 Cardile 2" B 57 45 H
AT BRI, NO J& Az Wy 74 P — Fl 45 #4) 1]
FOSUE A F 2, R B RS 50 R EA BTN
FaE AT OA SET T INOS (93 & NO A= i
B EZE A, 0 NO 78 OA 1R FEEE B R &5 S K
HAMRE T ASHFSE i Y R O SR R AG I NO
KA, S5 B b, IL-18 35 5 A A 4K i 4 Bl
NO W& Btk 23 in (P <0.01) . LA UL, NO 5
INOSZ [H] S A% V], AR aets il iNOS 132k, 5t
AT RLR D> NO 1A B, X F ] OA i 1% 1) & J s A
PN EEVER

JNE IR 2 )15 ) —Fh oA ORI Ly, oAk
2Rk DU H SRR | ELA IS ARSI /M SR 4R HT
RIEMEZHIER . O A MG IR XS5 i B 7E
OA ST REAYF Y, NI i n] R IR 0] OA i 41 41
IL-18 B, DA i A O, 00 ol iy 2 o v 6 o 4
JE B FAT-13 (MMP-13) |, I3 BT 4 @ 85 1 00 ol 42 -
L(TIMP-1) {44 18, DA T 4 2% 45 4 B 28 %0 i
SEATREAR OA SRR G o 9 NO B9ACE™ . i
JIE g IL-18 Frifs S 50s 4n i J& 75 vl LU RO 2>
INOS 3K LA K s NO () A A E A5 i — 25 i 57
ARSI B, AN R A Y RE W R ] IL-18
P AN INOS 3t R B i H R IB KK (P <
0.05,P <0.01) , HeAr 1 10 pwg/ml & 15 wg/ml JI|
HVE R B IE o SR FHAE BR A4 Dt i 5 , 388 3 X 240 L= 35
WNO B A, m )1 Z R RE RAIC IL-18 S 301
RAH MMET TR NO ik BT (P <0.05,P <
0.01), L, JIEBEXTF INOS [ 5 i 76 HAth s A
O 20 A S HRGE , UEBA I 25 6 m DU Rk /D etk i e
via b N Rk = R e = W 1 B i Bk = e = el A SO PSS e
HHBBE SO B 1 T LU SO >
i Bt 0L 55 A [ i X 4 22 5080 NO A g ek B
53N £ U aA S PCL2 40 NO (44 1%, 4004 40
PR  E1 2 wE  T g  DR Z s 5|
1 INOS F1 NO A Bk /ER o

ZE b AR R IL-18 175 e i A ki i i,
UL OA B 450 E 40 B e Ak () 95 BRIRBE , & BRI 25 R REA
M IL-18 75 55 AR ECE 4 INOS (135 F1 NO
BB, 2 ) 1= AR OA BCE i A () T ZEHL ] 2 —
FNE RN FIGRIR BTG OA Fi iy it A7 MR AR $ 1t
SEIG 5 PRSI

A ORI R R A A TR S B TR T IR K 5E

J R AR A A B R S 5 RS B IR R B R 2 M i 22 S g AR LA B
G H
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