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i£,05h Bt FABMAF A IAM R E A1 4 8h s lAfal T A RS AP 1 4h PAARAL S hA
MPLE £ B2 (P<0.05),8h £F 2 F(P<0.01), @4k i &at A htbEE 10576057150 57 713, L0076 i
Fh I E (P<0.05 3 P<0.01), FABIAARTE ELmE R ominRE R mIAN IR T HIgR SR
B E(P<0.01), &5t JF 58— 11 A BR8240 22 8- 3 B o -9 D2 545 7T a2 il i iR 4% £ M B -F NF-KB VCAM-1 # &
R BARA S b B0 d RS BT R Ae MRS A 4T dm I T 3 A, T A R B i R T

[54iR) Aabiskdn, HMBG, LFT@OWHT-1; wRALF

DOI; 10.3969/j.issn.1003-0034.2012.12.011

Effects of Tanshinone— II A sulfonate on expression of Nuclear factor-kappaB, Vascular Cell Adhesion Molecule-1
and hemorrheology during spinal cord ischemia reperfusion injury ZHANG Li, AN Guo-yao,ZHANG Wen-guang,
CHEN Kai. Key Laboratory of Ministry of Education of the People s Republic of China,School of Orthopaedics and Traumatol-
ogy of TCM , Fujian University of Traditional Chinese Medicine , Fuzhou 351008, Fujian , China

ABSTRACT Objective:To observe effects of Tanshinone— Il A sulfonate on expression of Nuclear factor-kappaB (NF-
kB), Vascular Cell Adhesion Molecule-1 (VCAM-1)and hemorrheology during spinal cord ischemia reperfusion injury,and
explore the function and mechnism. Methods; Fifty—four New Zealand rabbits (aged 3 months,weighted 2.0+0.2 kg) were
randomly divided into 6 in sham group (lumbar artery were separated in operation, 0.8 ml/kg saline were injected at 0.5 h be-
fore and after operation ) ,24 in ischemia group ( lumbar artery were clipped after seperation, and the same dose of saline) ,24
in Tanshinone group (lumbar artery were clipped after seperation,and the same dose of Tanshinone— Il A sulfonate) . Abdom-
incal aorta blood were drawed after treatment respectively at 0.5 h,1 h,4 h and 8 h,and tesetd whole blood viscosity [high cut
(mpa.s)/150(1/s) ,middle cut (mpa.s)/60(1/s) and low cut (mpa.s)/10(1/s) ], capillary plasma viscosity,red cell aggrega-
tion index,rigid index,deformation index and electrophoresis index. Spinal cord tissues were divided into two sections,one
fixed in 4% paraformaldehyde, another stored in liquid nitrogen. Immunohistochemical method and ELISA were used to test
change of content of NF—kB and VCAM-1. Results: (DThe expression of NF—kB in Tanshinone group were lowest,and in is-
chemia group were highest. (2)Compared with sham group, VCAM -1 in ischemia group at different time were obviously in-
creased , especially at 0.5,1 and 4 h(P<0.01) ,and had meaning at 8 h(P<0.05). Compare between Tanshinone group and is-
chemia group, VCAM-1 at 0.5 h were obviously decreased (P<0.01) ,and had meaning at 1 h,4 h and 8 h(P<0.05).(3There
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were no postive vasvular expression in sham group,and at 0.5 h in Tanshinone group and ischemia group. The highest postive

vasvular expression in ischemia group were at 1 h,4 h and 8 h,and had significant meaning at 1 h and 4 h between ischemia

group and Tanshinone group (P<0.05),and 8 h were obviously most. @The whole blood viscosity in ischemia group at 10 s,

60 s™,150 s™" were highest, and capillary viscosity increased (P<0.05 or P<0.01). While capillary viscosity, red cell aggregation

index, figid index, deformation index in Tanshinone group decreased obviously (P<0.01). Conclusion; Tanshinone-II A sul-

fonate can relieve spinal cord ischemia reperfusion injury by regulating expression of NF-KB,VCAM -1, decreasing whole

blood viscosity, capillary plasma viscosity, red cell aggregation index, rigid index, and improve hemorhelogy.
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2 5 A REH T NF—«B (L& 2), G o 55 ff i 2H
IR TEASAFLN 20 AR B e i A 980/ AN 3450 1Y
A THEBEHLR (DL 3), AT AL, PES - 1T A
TSR AN AE IS8 /> NF-«B AUZEIA

2.2 VCAM-1 EZXREHIHEEMEL [FH—
IFlE] A, BRifig] VCAM-1 S8R E TR FARA 7
0.5.1.4 .8 h Bf 2= F A4 i12# & L (P<0.05) ; [7] —Hsf
8] 5, PFSERAL VCAM-1 S8BT Brii ,0.5.1.4,
8 h N2 H G475 L (P<0.05) (W3 1), HHEH
AU I Y RERE G R B VCAM -1 K3E
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F1 IHAFREEHED VCAM-1 FEMT (225, pg/L)
Tab.1 Content of VCAM-1 in three groups of spinal cord tissues (x+s,pg/L)
VCAM-1 &
2151 Y
0.5h 1h 4h 8h

BFARA 6 63.056+6.722 77.222+14.584 82.222+12.928 85.556+11.422

i 2H 6 103.889+15.181* 109.167+22.608* 111.667+9.174* 126.389+21.824°
FHEEZ 6 77.531+11.670* 88.330+21.232% 98.889+15.5914 83.333+14.558"

S RFARAMEL, *P<0.01, °P<0.05; 55k i 4LAH E, *P<0.01, 2P<0.05 , Kl il ; 20~400 pe/1.
Note ; Compared with sham group, “P<0.01, °P<0.05 ; compared with ischemia group, *P<0.01, “P<0.05, detection range : 20~400 pg/L

iaN

1 P2

491 W

B EREALLURIER M 2T AN e AL H (O BEx400 1) , 1 Sk BT 1 1R ?EF

i B2 NF-«B 7ESRMCEBEA U 5 S e 4L 1 OEBEx400 1) , #7 %F)f?ﬁ%&ﬁ%}i
WO AMRANMATHE B3 A2 A RN T BV A BE420h NF-kB 1)
TSI (O BEx400 7)), Bk IR BER IO MM Z AN B4 VCAM-1 TERBZH A
A b AR TR AL R O85Ex400 1) , #i Sk BT £ i 4 PR B T L K% RS e A il (8

Fig.1 Immunohistochemistry of normal neurons of spinal cord tissues (optical microscope enlarged

400 times ) ,arrow for normal neurons  Fig.2 Immunohistochemistry of expression of NF-kB in is-

L ’ chemic spinal (optical microscopeenlarged 400 times),arrow for positive expression as neurons

Fig.3 Immunohistochemistry of expression of NF-kB in Tanshinone spinal (optical microscopeen-

larged 400 times) ,arrow marked lighter were positive expression of neurons

Fig.4 Immunohistochemistry of expression of VCAM -1 of spinal cord

(optical microscope enlarged 400 times) , arrow marked claybank in vascular intima surface were positive expression

BHRERSI> VCAM-1 1335,

2.3 VCAM-1 FPEME R REHE P RE ]

FARATCBAME A Fe35,0.5 h 15 3 43570 b i 45

Fi5,1.4 8 h B 3 AU T Lb i 22 oA e it 2 i

TﬁAﬁhﬁﬂ%Mﬁ%ﬁmﬁwﬁﬁﬂﬁ%ﬁ%

FL(P<0.05) (W3 2) o T A, PH2:R - 11 A B2

BNREAE IR B 1 A YA

®2 3AXRZRERALF VCAM-1 FRENERIENH
(x£s,71%)

Tab.2 The number of postive VCAM-1 in three groups of

spinal cord tissues (x+s,individual )

VCAM-1 PHM: M AE kA5

41 s

05h 1h 4h 8h
BFR4 6 0 0 0 0
Bumgl 6 0 8.167+0.753 14.000+1.414  28.50026.058
FHBE4l 6 0 6.000+1.141%  9.000+2.965%  7.500+1.871*

T [ — I TR, S BRI L, *P<0.01, #P<0.05
Note ; Compared with ischemia group, *P<0.01, “P<0.05

2.4 3 HAFRRMBRAZ B Bl

FF 1] 5 42 LR EAE 10 (1/5) .60(1/s) (150(1/s) 37}
L, B RE G X (P<0.05) (UL36 3) ; B 1ML
TR, ZRA G FE X (P<0.05) (L3 3),
FHESIA BANE MR LA SR AR AR
TR ARIEAG L UK R B[R] — Bt ] i 35 B A1 T
Bl 2H (P<0.01) (WL3R 3-4), FHULATHED, PESH- 1T A
TAFREN R A A I BT B ANAE K G B 2140
bk =R A e RS | 2 T QN R )

3 g

3.1 PRS- T A GRG0 A B Sl il P o v 40
NF-kB . VCAM-1 WfER  HETHFSE R | SAE I
S RE B I P R R AL 2 —, Hip
NF-kB fl VCAM-1 J& E B BR H T8 ARS8
FH],SC I 51 &% B NF-xB . VCAM-1 {9 £ kBl %
5103 5 1B SE A AT 5 o, I ZH NF-xB . VCAM-1
(k25 LI B[R] S 5 T, PESERA RS, 7
Ab ABTFEAL S B R] 0 R TC B IS R Rk | ik
1M 0.5 h B, ﬁmﬁﬂﬂﬁMﬁ%MﬁmmﬁﬁT‘
B 1.4.8 h BFEBEAL L b B FH PR i ek,
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£3 JARZREMEREMMAEE, EAEMBFHERNER (vs)

Tab.3 Results of whole blood viscosity and capillary plasma viscosity in three groups at different times points(x+s)

. N 2 IMUKG E/ (mpa.s) )
2131 S LS - TN LA/ (mpa.s)
10(1/s) 60(1/s) 150(1/s)
05h 6.183+0.534 4.130+0.178 3.614+0.128 0.760+0.053
. . 1h 6.147+0.328 4.107+0.101 3.598+0.051 0.750+0.055
BRFAR4H 6
4 h 6.145+0.409 4.140+0.157 3.608+0.054 0.702+0.211
8h 6.162+0.386 4.095+0.094 3.598+0.072 0.752+0.053
05h 8.045+0.0954 4.483+0.0784 3.636+0.055 1.070+0.0414
1h 9.610+0.0914 4.872+0.0944 3.960+0.1024 1.370+0.021
o 14N 6
4 h 9.633+0.0594 5.272+0.1374 4.472+0.051 1.148+0.0374
8h 11.200+0.4204 5.500+0.0334 4.513+0.0734 1.242+0.0474
05h 7.700+0.2654* 4.238+0.128™ 3.107+0.0964 0.820+0.0434
1h 8.932+0.0994* 4.425+0.302°* 3.363+0.352" 1.080+0.0474"
IS 6 , , ,
4 h 7.052+0.0444* 3.570+0.0394* 3.552+0.094* 1.100+0.038°
8h 6.550+0.038™ 3.458+0.4064* 3.095+0.0224* 1.088+0.0134"

T Rl —mRLR, ST AREAM L, °P<0.05,4P<0.01; S5HRILLAAA L, “P<0.01
Note ; Compared with sham group, °P<0.05, #P<0.01 ; compared with ischemia group, *P<0.01
R4 IARBEMESLEMBE NI ER BIKIEREMER (xx5)

Tab.4 Results of RBC aggregation index, rigid index, deformation index and electrophoresis index in three groups at

different times points(x+s)

A5 SR AL R HIHEEi=g ICAEE CER7 €irei
0.5h 1.71720.106 4.682+0.140 0.653+0.116 3.593+0.246
L 1h 1.707+0.019 4.670+0.092 0.632+0.162 3.598+0.049
BFERA 6
4h 1.695+0.078 4.665+0.070 0.628+0.084 3.562:+0.141
8h 1.718+0.112 4.652+0.112 0.627+0.168 3.572+0.271
0.5h 2.017+0.052 5.038+0.162° 0.9150.019° 4.710£0.021°
. . 1h 2.205+0.091° 4.948+0.377% 0.917+0.050° 5.968+0.038°
- 4h 2.270+0.193° 6.952+0.061° 1.008+0.030° 5.555+0.027°
8h 2.465+0.024° 7.023+0.028° 1.0130.066° 5.465+0.485°
0.5h 1.4650.436" 4.202+0.033°" 0.823+0.065°° 4.567+0.029°
1h 1.6630.029° 4.528+0.035" 0.847+0.022° 4.33320.034°"
PB4 6
4h 1.732+0.040° 4.648+0.033" 0.795+0.022°" 3.912+0.058
8h 1.758+0.223" 4.6330.026" 0.830+0.025°" 5.445+0.027°

[ —A il SIRFARAMLL, 2P<0.05, °P<0.01; 5HLLALHIEE , ©P<0.05,7P<0.01
Note : Compared with sham group, “P<0.05, °P<0.01 ; compared with ischemia group, °P<0.05,%P<0.01

IR S TEARSE, SC IR AR, B BEZH 4k i B4, HL
I I M B O VR T T NF—kB, NF—xB 1EF T4
P F TNF-a IL-1,6,8 25, XS RPN 1 XAEH
TRE PRI | W8 bk 4R MRS S R T I
K VCAM=1,VCAM-1 7& 3l 1 1M 41 kG B T
LA PN RE 24 1M A5 P RE VCAM-1 L2 i 58 4 51—
FERRRE S, h A R A A R S IR A2 PR

i F NF-«xB 2 —F e 2 EO M EEE A
e SR BB T B BN o A R Bk R A
FEIR PR IRAE RN G T B AR S
ARSI P e, SR ek A S R S B
(AR R HE SRE JRNE, 9 38 4% 131 1) 8 14 Pl F- NF-kB
B VR T IMAE P B2 2R TR ICAM-1 F1 VCAM-1,

i ERIRME L  ICAM-1 VCAM-1 ¥ Z 5 F 40
L5 045 P9 R 20 B S R B, S AR A A
ESE T, I H RO I (1 B 0 o, SR 2T R
FAmAE R B R, #E— 2 s BE L 2 i

3.2 FEST- 1A RN X BE S i P 4545 10
W ASPERRZ ] IR AR AR A R AR A1 21
TE B PR A o R A gk R MER I B N 2R, T LA
SEF I, A S i PR T B ML I ATP R
THAE, FEGLR KA 2L | ATP 15 MEF
R, SRR AN AR T RE 0T B, 2 1 5 3 T 2 T
1o, BELZEGRUALAS , o 1 Y0 ) S A2 BRI A 7 7 R
J& A RS S MR AR /D | HE— 25 i S BE s
FEREVES  WFFE 2B 02 2 4 SR S SR AR R
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MG, MBS BEREA, i T4 18 2 21
RIHASCIR R, PES- T A RETREN R G5 AL
96 B4 K Jay 8 A48 o A 1 ot /0N A R A B i 4 T
S5 AT Ak /0 e L PR 4 R 4 4 1L
1B ICAM-1 [R5 /0 vh b 4 i i 3=, D
RAES, IR B 5 2838 1) S50 45 Ik
Sz, PES- 1A BEFR BN RE A RS BBk P T
P A BB LR MR AR YE, F A, PSR- 1A
i 2 40 AT BESH 3 ) NF—xB VCAM-1 (9335,
TS R Bt I PR TP O A e M B, A
NI AEEBE , ) T SRS P I e & AL
il AT BE A TERAE RV, HH T VCAM=-1 BB M
TS 250 1 0 L 2R B o A e g b AR LA 2 0
I PR PE G s (LA R AR A — i, R BUBE |
Wl DL K F Dk e 5008055, 20T S0 i i A8 g | 5
BAHL PP w i LA
ZE LT, PSR- 1A B R AR X A3t - S i,
FRETHUTERTE &, 7T RE R i s BE sk i
FETE A5 8 ] T NF-kB VCAM -1 J% Ifil 3% i 728
P, TS 98 R S 0L, iR S A B &
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