5521 55 16 FELEATFZERE Vol.21,No. 16
201548 A Chinese Journal of Experimental Traditional Medical Formulae Aug,2015

TR PR 2200 A8 R AL P78 3 40 0+ A8 FA A0 A I 2 1140 52 i

AR, AT, Bk, KRR, FRE, IRE, BRE
(1. EMEARER, StM 550002; 2. @)l K% EHER, R4 610041)

[FE] B ENE 3 3 ik P KRR 38 X 6 86 B 110 -0 7 458 095 ( SCIRT) w6 (o718 B0 1l U i (SCMBF) (52 R . 77
3% 160 KL BEHT P 5 K (SR B HL 4 Sk T 9 41 R 2 R KRR S LR LR B 41 (25,50,100 mg-kg ') BRIE R 4140, RN T
{8 3 30 bk BB 35, 8 57 SCIRT 4SS0 | 4 531 - ke o 67 , P98 42 15,30,60,120 min Wil SCMBF 454k o 43 51 F Bl i 65 P 6,12,
24 h W2 D) EEIE4r (NFS) o 4351 F SRl 1 35 it 45 min , R 7E 60,120 min Wi I 35 10 28 49 53 1 A4 B2 AL i VR (NSE) | Bt 4
LT | (MDA) G P4 (ROS) , 48 o H kit 20 fb W il ( GSH-Px ) , i S A W B AL TG (SOD) , At E AL R ) (T-AOC) K B Hi
Mgl GRS IE R A A, BRI Bl J5 NSE ¥k &, MDA 1 ROS B 2 3/ (P <0.01) ,GSH-Px,SOD J% T-AOC I i &Ik
(P<0.01), SHIEIY L, S5 RERZ 4 NSE,MDA 1 ROS B &K (P <0.01) ,GSH-Px,SOD & T-AOC B & F+ & (P <

SCIRT H 7 3= 3y Jik pA 98 v KRR 22 AT 3 o it vy 5 e 40 Ak 8 1 A ol 2 5 400 408 20 e -
[k@R] HHE; Sl AEEB,; RRE; B HERUE P N =
[FEHEE] R285.5 [iktriRag] A [XEHS] 1005-9903(2015)16-0128-06
[doi] 10.13422/j. cnki. syfjx. 2015160128
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[ Abstract | Objective; To observe the effect of gastrodin infused through abdominal aorta on spinal cord
microcirculatory blood flow ( SCMBF ) during the spinal cord ischemia-reperfusion injury ( SCIRI). Method:
Totally 60 healthy New Zealand rabbits were randomly divided into the normal control group, the model group,
gastrodin low, medium and high dose groups (25, 50, 100 mg kg '). Except for the normal group, the SCIRI
model was created by clamping infrarenal aorta. The changes in SCMBF were monitored before ischemia and at 15,
30, 60, 120 min after the reperfusion. The neurologic function score ( NFS) was evaluated before ischemia and at
6, 12, 24 h after the reperfusion. The level of serum neuron-specific enolase ( NSE) , malondialdehyde (MDA) ,
reactive oxygen species ( ROS), glutathione peroxidase ( GSH-Px), superoxide dismutase ( SOD), total anti-
oxidation capacity (T-AOC) and the pathological changes in spinal cord tissues were monitored before the ischemia
and at 45, 60, 120 min after the reperfusion. Result; Compared with the model group, the model group showed
significantly higher NSE, MDA and ROS (P <0.01) and lower GSH-Px, SOD and T-AOC (P <0.01) after
ischemia. NSE, MDA and ROS were significantly lower while GSH-Px, SOD and T-AOC were distinctly higher in
the gastrodin group after ischemia than that in the model group (P <0.01). The SCMBF and pathological damage
in spinal cord in the model group were obviously more serious than that in the gastrodin group (P <0.01), but
NFS recovered rapidly in the gastrodin group during reperfusion than that in the model group (P <0.01).

Conclusion: The intra-aortic gastrodin infusion could distinctly alleviate spinal cord microcirculatory dysfunction
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by infusing gastrodin through abdominal aorta and improving the anti-oxidation ability of spinal cord during SCIRI.
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fif# ( superoxide dismutase,SOD) X7 & ( H [ L i BT
wAE YRR BR S AL 45 2014011627 ) F4s e H
kit S Ak ¥ B ( glutathione peroxidase , GSH-Px ) i 7
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LIS bl 28 7T B x 100%
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TFE R, & &5 Fom AL FLRCR FH B 0 R O 2557
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3 #R
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SMET- HFARYI O ¥ A BRI, oYL,
3.2 XRAREBEMIGEA SN A [F] E
JIE % 40 BFR H1 SCMBF {5 ¥ Jc B 8 25 4k, ; B 1 J5
PRI 20 FILK R K 41 BFR fil SCMBF i ¥ i 3 T [#,
Beaf 5 omin B LG UE Y 98 428 Ok . TR RO 3 B ik
Joi BRI 5 I i KR K 41 BFR il SCMBF {f Fifi
5 P T SF V) S K T S 9 P A, T ) 45 B )
SR AT Bl RN I R 4 K S B o B R
IEHALEZEREAGEIT B L (P<0.01), Kk
K oS A BFR I SCMBF T 1.9 7 30
min (R SZ 3 Bl Il A K SF-, P T R) 45 i (R] g2
B s TR 2, 5 A R 2 2 [ LA % A SR
HEX(P<0.01), W1,

Effects of gastrodin on spinal cord microcirculatory parameters in white rabbits (x +s,n =10)

- F 5 BFR/VU
/mg-kg ! e I i TRV 15 min FHE 7 30 min FRHE T 60 min FEVEE 120 min
E# - 59.1=14.2 61.7+16.7 59.9 +20.5 62.3 +21.3 58.6 +19.9
[ 81 - 61.6 +23.1 16.3 £8.7"% 21.9+9.8"% 26.7 £8.3"% 33.4£9.2"%
KIFEZE 25 60.3 +18.5 18.6 +7.2"% 25.1+10.4"% 30.9 £11.6"% 36.7 £12.3"9
50 59.3+17.6 41.3 £10.6"%Y 57.3 +21.2% 56.7 +19.4% 57.8 £22.6%
100 61.7 £20.3 47.8 +12.2"%9 56.9 £19.4% 58.3 +17.6% 56.1+18.7%
- F SCMBF/PU
mg-kg ™! e 1. FEMETE 15 min FEETE 30 min P HE 60 min FEAEYE 120 min
#5750 - 299.2 +41.5 78.9 +13.4"3) 69.9+11.7"% 99.4 +15.4"9 105.7 £18.6"%
KR 25 301.8 +38.6 83.4 +18.1"% 74.5 £15.45% 114.7 £21.3"% 124.2 £28.8"%
50 300.2 +39.6 217.8 £18.9"% % 296.2 +£20.1% 299.1 £19.6% 297.8 £22.1%
100 298.5 +33.8 211.2 £20.4"2% 299.5 £24.7% 291.3 £22.4% 300.2 +25.9%

T S HET D P <001 R AL Y P <0.01; HIEH A EY P<0.01(F2~41/),

3.3 XPRARIMIE NSE W B (52 A [A] i [a] 25
1EH 41 NSE ¥ i 34 70 B o A48 k5 A5 A0 41 5 {15 7] 1 K
JBR R 41 NSE ¥ 5 bifi 25 P 988 v B [B) 22 4 1 32 7
Y F FEE T 120 min 3K B S5 =5 (E , FE 0 1) 4%
15 A 1 T = I N O 7 1
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£2 XHEMNKAA% NSEHZM(x+s,n=10)
Table 2 Effects of gastrodin on NSE in white rabbits (x +s,n=10)

F| 4 NSE/pg- L~

4L y
/mg-kg e 1L i R I 45 min TH-HEVE 60 min TE#E T 120 min

iE - 6.1+0.6 5.5+0.3 5.6+0.6 6.2 0.4
fi 7 - 5.9+0.7 9.4+0.4"% 15.6 +1.3"% 21.3 £2.3"%)
K JpR 2 25 6.2+0.9 8.3+0.7" 13.9£1.6"% 18.6 £3.4"%

50 6.2+0.8 8.7 0.9 6.9 +0.5% 6.5 +0.6%

100 5.8+0.4 8.9+0.5"% 6.7 +0.8% 6.3 +0.7%

3.4 X RKAMRHEHA L ROS IF Jj, GSH-Px, SOD,
T-AOC 15 M MDA & 51520 R [A] B[] 45 1E %
20 ROS, GSH-Px, SOD, T-AOC F1 MDA 7k °F 34 It B
A8 Ak AR ZH RIAIG R B KRR R 4 I A A O R
ZH P AR, Bl 1l 45 min, F-#E 7 FE 60 min 1 120 min B}
ROS I MDA /K SE3 B Z i (P <0.01) , GSH-Px,

SOD Fil T-AOC 7K - 5 2 R AR (P <0.01) , KK
ZY P K5 & K & ROS, GSH-Px, SOD, T-AOC F1
MDA 7K F -3 1 60 min B 4K &2 2 sk if 1 /K -,
FEBLIL 45 min, FE¥EVE 60 min A1 120 min B ROS #l
MDA # 5 K TALEI4H (P <0.01) , GSH-Px, SOD
FT-AOC ¥y 8 2 5 THRIAIZ (P <0.01) ., WLk 3,

£3 XK= KARLEHE ROS,MDA,T-AOC,GSH-Px & SOD H&N(x +s,n =10)

Table 3 Effects of gastrodin on ROS, MDA ,T-AOC,GSH-Px and SOD in white rabbits (x +s,n =10)
biilB=Es ROS/U-mg ™" MDA/ pmol-g ™"
45
/mg-kg ™' (e 1t /iy Bl 45 min - FHEE 60 min - FEHEE 120 min i 1wy Bl 45 min - FEHEYE 60 min FEEYE 120 min
e 2.5+0.4 2.4+0.5 2.6+0.2 2.5+0.8 1.7+0.4  1.8+0.7 1.6 0.5 1.5+0.9
i - 2.7+0.6 12.4£1.2"% 16.6 £2.5"Y 19.3+3.1" 1.9+x0.6 7.4x0.6"% 10.3+1.2"% 13.2+1.8"Y
RIFEE 25 2.6+0.8 10.7+1.9" 13.3£1.8"Y 16.6+4.3" 1.8+0.9 6.2+0.5"" 9.5+1.8"Y 10.6«1.4"Y
50 2.6+0.5 10.8+0.9"% 3.2+0.6% 3.1+0.7% 1.8+0.7 6.4+0.8"% 2.1+0.4% 2.3+0.6%
100 2.9+0.7  9.4x0.8"% 4.1x0.3% 3.8 £0.5% 1.7+0.5 6.1x0.4"% 2.8x0.6% 2.6+0.7%
F) 5 GSH-Px/pmol - L ™! SOD/NU-mg ™"
20 51
/mg'kg" ffe it /iy fif 1l 45 min  FEEVE 60 min FHEE 120 min i 1wy fife 1l 45 min - FHEE 60 min - FHETE 120 min
EH - 48.3+9.5 46.9+8.7  49.1+7.3 46.9 +6.3 30.2+7.2 29.7£6.9 30.3 £6.4 28.9+7.3
(%) 49.5+8.1 18.9+3.5"% 21.4+4.9"%  23.8+5.3"3) 29.9+5.8 14.6+4.6"% 17.4+5.1" 18.6+5.5"
K2 25 50.1+9.4 23.5+6.2% 27.8+£7.3"  29.2+6.8"% 28.6+6.1 17.5+5.9"% 19.8+7.3"  20.3x6.9"%
50 47.3+9.3 20.3 +£8.5"% 46.6 +9.5% 45.9+7.27 30.8+5.4 16.2+5.3"Y 28.6+6.2% 27.2 £6.2%
100 49.6 +8.1 23.7 £6.8"% 49.3 £7.2% 46.4 £8.6% 29.4+7.5 14.6 £8.1"Y 29.4 +7.6% 28.8 £7.5%
I T-AOC/U-mg ™'
4151 y :
/mg-kg Tl 1l Al B Il 45 min FEHE T 60 min FERETE 120 min
EH - 29.3%5.1 27.4 4.4 30.3 5.6 28.2+4.3
iR - 28.4+7.5 16.6 +5.2"% 10.2 +4.4"% 7.8 2.2
N 25 27.8+6.2 19.1 7.7 13.3 +6. 8" 12.4 5.6
50 29.6 +4.8 18.7 £5.3'%) 27.1+6.5% 26.8 £6.7%
100 28.5+6.3 17.3 £6. 6" 29.4 +4.7% 28.6 +7.1%
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5

3.5 XFKEf NFS Wigm  ARur & iEwd sy
Jacobs P4 A 5 43, Reuter 3EY N 0 4. B
Bl S5 R i BIE 5E ) RE B A 8™ L Reuter 43 {H
AR o PR T A% B TR) RS AL 2 RN IR R B KRR R A
Jacobs 43{E W] W BEAR, J5 B Reuter 43{A 18 25 39, 5

ARET L IE A E R A G EE L (P <
0.01) , KR 4 b 5 4 5 5 5] it Jacobs 73 {H . 3%
TR 5 Reuter 731 5 AR B & IE 41 L4
BAHMCP <0.01) (HU]RALTHRA, HHE A4
8] B 22 e A Gt A (P <0.01) . W& 4,
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Table 4 Effects of gastrodin on NFS in white rabbits (x £s,n =10)
il Jacobs/ 4y Reuter/ /3
gﬂi‘l” -1 % TR e vy TR Y% RTINS SRR e vy
/mg-kg A TR 6L TR 12h 24 b A TR#EE 6L TR 2L FRENE24 L
E# - 5.0+0.0 5.0+0.0 5.0+0.0 5.0+0.0 0.0+0.0 0.0£0.0 0.0£0.0 0.0£0.0
gl - 5.0+0.0 2.7+0.8"% 2.8+0.4" 2.7+0.9"% 0.0+£0.0 10.3x1.2" 7.3+1.4"Y  81x1.5"Y
KBk 2 25 5.0+0.0 2.8+0.4" 2.6+0.7"Y 2.9x0.7"Y 0.0£0.0 9.6+0.8"% 6.9x1.2'%  7.5%1.2"%
50 5.0+0.0 4.6+0.4  4.5%0.6% 4.7+0.6> 0.0x0.0 5.5x1.6%% 5.7%1.4"2% 59410.6"2%
100 5.0+0.0 4.4£0.7 4.8+0.9% 4.6+0.52  0.0+0.0 5.8+1.3"2% 5.3+0.8"%Y 5520.9"23)

3.6 XK G IE B A BE 412U B4 8 s 4 T il
W EWHBEMAETREEERN 0% , METLE
WG AZAT I A 50 503 BT, 2 2 25 4 52 2, T K ik B
H IR S AR o AR 2RI ) e R RR 3 A1 H R A
LN ik B G2 s L e AN A s B b
28075 W IV WL AR PR R A, B R0 20 RIAIR ) & KRR 3R
ZH B 1 45 min, FHE T 60,120 min B 1F % 15 5 # 4
JC T EICAE e i R O R 2 A U b . RO R 4L
e 7 12 Bl A 28 T FE R TE AT, AT I, 5 o
TG H I R A8 1 IR B0 A5 B 4R, R PR R 4 b L )
Bl il 45 min, B3 60,120 min B 1F #5328l #h 400
TTCE R D F il il 757 A IE R 4L R R 2 TR A 4]
WL,

< ‘,’;. r ;

AVIER 4L B, BERIAL; Co KRR 25 mg- kg™ 415D, KK # 50
mg-kg " 4 E. KRFE 100 mg-kg ' 41

Bl XRENKAROLEHAAFREZFEIMETHNZMN
(HE, x400)

Fig.1 Effects of gastrodin on spinal cord tissue pathology motor

neurons in white rabbits (HE, x400)

4 itig
T R P 25 D) B 1 2 A5 40 T UG B ) i 1) o A
P, SCIRI ] MDA F1 ROS %5 46 M4 i 7= A= 4
A5 | TR 2 ) B A, S e R S 22 )
ek . SCMBF 1 g % WL A 6 Bk o 5 1)
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BEHCE AR, NSE R AL AT 2 B it 25 240 M 453 493 174 450
JEAEHR , 75 RERS T M AH B B B AR L AR S
SESLF BRI S A5 PR NSE, 2 eI B A AL 7R B 1Y
LY BE 4L 41 ROS % J1 R MDA Y81 & 3 i, 7
FEVE 120 min i NSE,ROS 3% J3F1 MDA 14 i 88 > &
5 5 IR B SR R SO R ) R R4 A B 4 4
UL EE T By T-AOC, Hi %A AL/ SOD F1 GSH-Px 1
B BTG, B8 7 A ol 1t 483 405 )5 5 | N 1 0 BRI
RE F %, 171 -FH- 30 S AR E R 2H 200 i A B KA
{0 SCIRI ][] K £ B ) MDA 1 ROS 45 % M K+
HE— 20 i EE g | e i R R 0, A B A U Ak T
3t — 25 BEAR T 47 48 Ak K ST 7™ F R AR 1) GO
W YIRE R B 212, 6 W Bl 1l mT LA 51 R B 8 0 2R 2
RE B A5, 1M FE3E 32 i) MDA J¢ ROS 4§ 48 ¥ DX 3 i
N R A I < o R NN
BN B B e R A

RIR R I [ % g8 vh 25 6 K R 1Y 32 28 25
O ELA B BUR ML RS BRI,
KPR E N KW K 2 M2 an i B B R A
FNT S AW S K B R ] R R ) R KRR R 0
SCIRT H A % 154 0 21 D) B A S 35 (0 PR 37 4R ), 1
T 01 B UG 20 ) 8 4548 b 6 35 1 T AH I Bof o 7Y
41, I35 Wik B E B AT K SF o AR 52 R 5K
SCIRT H i 3 3 ik P Jm 08 98 1 v 5] 2t R 0] 4 KRR
AL B AT LLRE AR ROS 3 J7 F1 MDA & &, if
AE % 45 5 B B T-AOC, Hit & fL i SOD FI GSH-Px 7K
e AE o B o 3 B 0 e T Ao S O i R
A J5 PR 14k R 00 45 20 30 5 5 [ B, SCIRT v
1 Sl bk P e B E R L ) RO R I VE NSE
035 A, Ll il R GO0 PR T e R e X Rk
A5 R J5 NFS 838 Ko B2 A8 A0 A — 2, Ul IR &
Sk P Ry B e | ) KRR 2R AL T BE G i
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