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[ Abstract ] Objective; To observe the mechanism of Zaizao Wan Sailong bone replacement of leopard
bone against cerebral ischemia, and provide experimental pharmacology data for replacement rationality. Method ;
The decapitation ischemia experiment and bilateral carotid artery ligation were used to establish mice models and
observe the effect of Sailong bone Zaizao Wan ( hereinafter referred to as Sailong bone Zaizao Wan) on acute
cerebral ischemia in mice. Middle cerebral artery occlusion (MCAO) cerebral ischemic models were induced by
using suture-occluded method. The effect of Sailong bone Zaizao Wan on infract area, neurological scores,
malondialdehyde (MDA) , superoxide dismutase (SOD) and nitric oxide ( NO) levels in serum were observed.
‘ Collagen-Adr’ was used to induce thrombosis mice models and observe hemiplegia formation rate and mortality.
Acute blood stasis rat models were used to observe hemorheology and platelet aggregation rate, and evaluate the
effect of Sailong bone Zaizao Wan on activating blood circulation and dissipating blood stasis. Result: Sailong bone

Zaizao Wan can increase breathing time and frequency of mice with acute cerebral ischemia after decollation, with
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no significant difference with Zaizao Wan group; and can significantly prolong the survival time of bilateral carotid
artery ligation in mice with acute cerebral ischemia, with no significant difference with Zaizao Wan group. Sailong
bone Zaizao Wan could significantly decrease the infarct size in MCAO rats, and 4, 24 hours after ischemia,
neurological function scores were decreased. Various treatment groups could significantly reduce serum MDA level
in model rats; low dose group could improve serum SOD activity in MCAO model rats; various dose groups could
significantly increase serum NO level in rats and the effect was better than Zaizao Wan group. Sailong bone Zaizao
Wan could reduce the mortality within 5 min induced by tail intravenous injection of “collagen-Adr” thrombus
formation, and increase the hemiplegia recovery rate within 15 min. It could decrease the whole blood flow shear
rate and reduce ADP-induced platelet aggregation rate in blood stasis model rats. Conclusion: Sailong bone Zaizao

Wan has protective effect on cerebral ischemia and its mechanisms may be related to its antioxidant capacity and

improvement of hemorrheology.
[ Key words |

stasis

7] 4 5 P AL 2 VA Y I L Y e B K
25, W RYT R U, Bz o O R B A2 T R A
A TEAEGE R 25 P SRR T2 o BB PEIR R, )
TFE 2, BT AR XGE 4%, 55 A A R, R 8 T AR
1, 22 0T WGRABEAG | A5 P , DU IR 40 25 JpR A M e
MK . B R TR LAR T A B2 IR, T A
FIAN—Z AR 3 Wy, BUR B, [ 527 # BR 1 5 1]
M 2006 4 T [ T A4 1h A% 1k DA BT AN A 0 28 R
WA, R I 5 T R AN i B AR A, X i
TR AU I PRIT R A B L FE R A RUR
S0 v D B 25 I R A SR AR PR ARG, IR R
ET B2 AL IR BRI, 3 2% 1k , A 4 AT
BB D2, 22 1T TR 5 R A B AR S 1 A e
K I AN D LR R A, REE i TR A B IR )T o JE B R
2 F TR AR A B2 AR AL A 1990 47 FE K
28 S 28 KT (L v phy ZE R B R ANR ) SR A
TR A 2 — R . FE R
T 2% 09 1 R 9% — 2 s ot 25 4, D ik 230 5 40 & AR
L, SR AL T 8 1 3 L 2 B AU B 255
SR LT, LR R 250 B AR T A7
1 #r
1.1 ¥ ICR /NEL, SPF 9, M itk fA T 18 ~
22 g, W A At PR 2 A S 0 B WA O AR IE
5 SCXK( 51)2006-0008 . SD K Fl, SPF 4%, itk , 4
T 180 ~200 g, g F H N R R i 2 2 S R 2 L o
e S 5 3 ) L, A3 A IE S SCXK(%2)2007-004
L2 25 Jikinl PR ALEY R PR AL UR 254
(ZEREH B AR H, b At [R5 iy A R 2 =) k2
WP R AL | J8 S HF - (I 52 24\l 42 AT IR 1) A1 BR
PR A 090943) , 7 P2 R (b At AT A

Zaizao Wan; Sailong bone; leopard bone; cerebral ischemia; antioxidant; dissipate blood

BHE & R By A R R 25 ), b5 9122133) . 4
MR ARSI ( R FE R AR AR ) TR
JiE JE 2 1 (32 [E Sigma 23 F] ) ZLPUAME(2,3,5-—=0K
R PO E M, TTC, 5 20100812, [# 24 4 1 1k 2%
WA RAR) , —F A (NO) , N Z# (MDA) i
AL P IE AR (SOD ) I 7 35 &5 (R sl el A=) T
AT ) .
1.3 {Y#%  BT-300 7Y ifin 8 5 28 3 A% (b 5 1 3
RS 255 R A BR S 7)) , LG-PABER-T % i /)]s #iz 5% 4k
B 1M o BT A (b st A B2 RS 2 | o
2 FiE
2.1 i fiw e i A
2,01 X/ BT Sk 2or kot i B2 e ICR A
WL, MR A1 o SRR REML S R 5 A AL 12 H
MRS P o P ALZS Ry AP AL AR 2 (ZE R B
A E) R Abm [ B A5 BR 2 W B 2 F 5 T
PEAE L A SIS FH 24 Sk AR VS I T R R I ), 2
FLE B 100 g 258 IR 120 ~ 150 g il K %
I BAEI g HENEMR, 1 /R ,2K/H, K
WFIE R FH 100 g M3 K Nk 120 ¢ il i R &AL, &
JE 9 g,2 S/ H 7Y R ST 45 2 00 ik
B Je ST R SR BRI R 22 F T B S il i
B A R RO BRPE 2, 4 21 Bl it DL 3 1
FHBESHN S5 d, KRG 1T h, F/AARHE)E 2
mm Kb TGH W Sk, 37 B IR SR BRI K R B AE TS 2
A 5K 11 I A 085 B e W2 45 2 1 T
2.1.2 /N BRSO 350 Bl bk 45 FL 7 2 i dl i A5
RIS ICR /NEL, ME M 451 202 4 25 ]
Fo RWEZ5)E 1 h, % 240 (50 mg-kg ™) ip Bf
B, 7N BT S0 A0 P 0] 1 Al 2 s L) 5188 50 bk S
- 125 -



5522 55 6 FEXEAFFEHRE Vol.22,No. 6
2016 4£ 3 A Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2016

PR GERIZ 43 ) 45 FL XU BB B0 ik Kk GE 2 0 3T
A ity RGO i, I B W o DA &5 HL 4 10 SR/ R T
1) /DS B W X 8 s ) A UL 22 48 b ) o R
FE WYX /)N BRAE I B5F () 1 5 10
2.1.3 XK R AR v K ik Hh Bl ik B %€ (MCAO) Jixg
S A R R IR B s e R B AR AL Ak 6
A, KRR, FHRMESLS5 d, K
W IR 1 h @, KRB % MCAO AU
£ RRUK & S (300 mg-kg ") ip JBR B 00 B
7 1 5, SR I YD 1, 43 B A #5E B ik (CCA)
FN B Pk (ICA) K #i4k s ik (ECA) , 2540 CCA &5
ECA It .0 ¥y , 30 ik 9 8 B 2 4] ICA 3 0> %, T CCA
e 0 v M — Y0 1 4 e e A 40t e i A TR E 2
918 mm fRFARH HE5H, CCA 5 ECA, Hri 2 3)
Wy 75 T U () e, RS A4 5 R BRI AT 36,5 ~ 37,5 C
YA TEFRAE T TR N RE e R {00 A7 fi | 1l 0 A 7
A B i A0 AT AR LA B AN RE A R AT E . o
S S WA B, 43 FE IS 4 h Fil 24 h, #%
Longa 3% "' X sl i) M 2 S BEAT R HEA TR .
B BRI S 24 b, 7 Sk TG , 25 BR LER L/

5 FIAEAE 0+, T - 80 C A% 4 min, vk &% F eIk ]
B 6 F, N A T TTC YLk v, 37 °C kbR
% 1 h B S BT 10% WS i P RO IR A7 24 h,
Zeye o g AR Bk i X O BUR 4T BRI . #
F A 2V 4092 T AR R, DA P8 4 205 & 4 4
AR (B e i R
2.2 WK Z Tk MCAO R4 S 4k 5. 1 (19 5% i

SD KB, Mt /- dH i 07 VA W) b, SRS 24 h,
15 Bl KB, 43 88 0003 o 4R B i BH A D
It MDA & & ,SOD 3% 7E & NO & &,
2.3 & IMmALFAE
2.3.1 xR H-Ade” 3 & /N BUAR P9 I TE G
sz ICR /NER, MM . R ERENL N 5 41, 5
12 H o ARG S T 18 AL RS 90 I Ak 5 A
L8 TP S R J2 W R T I AR, 38 <k 1Y
250 ORI PR Y. A R R LR 6,
SRS WO ARG Zi)E 1 h, B kiES 457 0.1
mL 2 1 -Adre 1RG5 550 (Y T4 RS T
225 ng IRIHEH +9 pg B BIRER), WETEH G
5 minP/NRAET-AH B S 15 min Py /0N A G Pk 52 17
WL, A BT R R AR R A R
2.3.2 I R RS R R BRI VR U AR A K R I Y 5
ma SDREL, HEPE. IR ERENLS R 6 2, &4 12
ROl R 3R 7, HE255 I, R IRG 2511

- 126 -

16 h KE N2 8049 0.03% 5 LR R AR K
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OIAT TR ERLLL & 2 s FRon, SEAT IE ARG 56 Ay
ZEFEPERL S, AR5 IR R BRI 2 07 22091, AN
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Table 1  Effects of Zaizao Wan after Sailong bone replacement
leopard bone on breathing frequency and duration in broken brain

ischemia of rats (x +s)

7 1 - W VR I R 2
]| n )
/g kg ™! /IR fif ] /s
Jigii] - 12 9.67 +2.57 16.75 £1. 82
Je B i 0.018 11 12.18 £3.06%  19.00 = 1. 84%
TS L 1.23 12 13.58 £1.73%  18.33 £2.23"
W& ALBMRE  2.46 12 13.83 £1.40%  19.50 £0.90%
1.23 11 13.09 £1.45%  19.64 +1.75%
0.615 12 14.00 £1.76%  18.17 £2.52

T SO " P <0.05,7 P<0.01(£2,4 ),

3.2 X/ B 2 ik 25 LA Sk s I A 3% i )
MR JE 5P 4, 5 AL, PR AL UR =
Hh 7 2 X I R XU 2 3 R 4 LI /N R
A ke XL PR 735 I (] AR T 2 L A S A O
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x2 BEAZEESEBERHBAEMN/NMNRIL PG L E SRR
mEFEM BN (v+s,n=12)

Table 2  Effects of Zaizao Wan after Sailong bone replacement
leopard bone on survival time in acute cerebral ischemia of rats by

common carotid artery ligation method (x +s,n=12)

5 /g kg™ AF T 15} ]/ min
LAY - 4.60 £1.50
J& B ith - 0.018 13.52 =4.25%
-3 L 1.23 10. 43 +5.08%
HEABERE 2.46 12.45 +5.47%

1.23 10. 60 =3. 87%
0. 615 7.69 £5.02

A RFEMZESR (P <0.01) . F LA 475 4
PR AU FE B, R AE A0 1 ARGt k22 . L
3,

x3 BEAZEESERNBAEI KR MCAO HE XKIERXE
REFMm (v x5)
Table 3  Effects of Zaizao Wan after Sailong bone replacement

leopard bone on brain infarct size in MCAO model of rats (x +s)

bk

2150 n FEBETH AL/ %

/g kg !

BFA - 10 0. 00 +0. 00

i - 10 25.81 +2. 71V

JB B 4 0.012 11 10.36 +5. 422

AL 0.82 10 13.35 +5.25%

HAERE 1.64 12 12.98 +3.77%
0. 82 12 17. 65 +3. 83%
0. 41 11 15.61 =7.73%

e HEFRAED P <0.01; SHAY D P <0.01,

3.4 XPEERUR R A E DI REAT A SE R SR
4 h e 24 h, R B4 B AL S P LB AUS
g 0] i 2 AT AR S 2R R Bl 22 T REAT A SR IR,
PRI A B 22 5 (P <0.01,P <0.05) . fiii
BRIMJG 4 h K 24 b, FEEILERACR 4% 50 i 4 5 3

AR MR RE T R E 2R WK 4,
F4 BEAEERBERHBAEMAR MCAO BB MHE T HET

A EH R
Table 4  Effects of Zaizao Wan after Sailong bone replacement

leopard bone on nerve functional behavior in MCAO model of rats

L ER Il A ey

i
2153 cog! n BRIMS 4 h BRIMFS 24 h
01 2 3 4 0 1 2 3 4
BFA - 10 10 0 0 0 0 10 0 0 00
gy - 00 00 7 3 0 02 4 31
JE B 0.012 11 04 6 10 09 2 00
P& AL 0. 82 10 04 6 00 08 2 00Y
HiE s 164 2 05 7 00 09 2 10"
0. 82 12 03 5 4 0 038 3 10V
0. 41 11 05 4 2 0 04 7 00

3.5 XFRELZR ik MCAO A4 4 Ak g 1 1) 5%
M AR ZH KRR E MDA & & 8 T R4 3% 7t
L LB MR (P <0.01) ; SRR 4 [
B, A5 45 20 21 X T B 2 R AR R K BRI W MDA %
(P <0.01); FRiE LA Rl 2 41 MDA & #3%
PHIE ALK (P <0.05)  FEARIZ K R T-SOD {i
71 e NO & 5 ¥4 A ) 72 B2 R AR, 518 T R4 8
AW EEZES (P <0.01) ;)¢ 5L 1V 24 5 7 18 AL
ARG AR 2 20 3] $2 7% MCAO 23 K B IfiL 7% T-SOD
WS NO Fri , SRR LA A B &2 (P <
0.05,P <0.01) ; P ALZH 5 P LB ARG i L ol
2 ] T MCAO #EALR Ui 7 T-SOD i i, 5
HEAMANRTEIT =B, il ES .
IR 2 20 MCAO A K BRIMLIE NO 7K P 185 -3 JL
HE(P<0.05,P<0.01), L35,

3.6 N CRRJRE A -Ade” 3 & /N BUAR P I R T R
A PR YR RS B R RS I AW R = |
o2 T U D R KO SR B L -Ade” R B
M FFBEUNER S min N AL T %, SEAAH L ACH

x5 BEAEEBEAHNBHNENKE MCAO BEF ALK (xx5)

Table 5 Effects of Zaizao Wan after Sailong bone replacement leopard bone on antioxidant in MCAO model of rats (x +s)

21 5 Flf/g kg ! n MDA/ pmol - L~ T-SOD/U-mL ™' NO/ pmol - L~
BFER - 10 18.88 £1.92 232.54 +19. 42 16.46 =4.71
LY - 13 33.71 £6.49% 151. 80 +27. 352 11.01 =3. 64%
J& i - 0.012 12 25.64 £5.40% 189. 37 +35. 64°) 16.48 =8.21°%
T3 0. 82 10 24.00 £5.23% 170. 97 £44.38 14.56 £5.51
3 A E 1. 64 7 21.60 +5. 13" 184.71 +55. 81" 23.19 £6. 47"+

0.82 11 19.39 £2.54*) 161.39 +29. 25 26.80 £7.61*°
0.41 12 20.98 +5. 68" 190. 73 =57. 49 29.93 £10. 5549

WS EFARULED P <0.05,7 P <0.01; 5B KD P <0.05, P <0.01; 5 # i LA B P <0.05,P<0.01(% 7).
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BEMEZER(P<0.05,P<0.01) ; 5 SLA B, 505k 2 AT A o A R Ok R A i v R AE 1 s
TR EEA AT R R S LR, 3s MO s WAER, SEAMALEA D EEER
ARG MKH UL T R H S LA &, 5 (P <0.01) ; P38 LA 5 45 70 2 4 % 42 i I 3t
WEHANBEABEEZR(P<0.05), EHFE Als M9 s YA REHEAHEMK, 5HE LA
Fdl H LA LR AR A g R A WA B EMEZES (P <0.05,P<0.01) . F&ALH
IS BT B/ BRCO1S min YR i K R 6, 5 R A fRJF R b 2 A 4 L RO AE 3 s T U AR SRR
HIVEHAAREEZES (P <0.01); 5#&E LA WALHMG, S S LA AR EE2EZR (P <
B FE LA R AL R RE R 2R R E 0.01), BEHFMAZSHA. H&EILERE &0
ZE 5 B LB S AR A e R R R R A6 AR o A T8 A B, 4 of, IfiL Y U 78 30 s 1,100 s RN
VA, SHE AL A B EEER(P < 180 s "WAER, SEMM NEA B EMEE R, Hi
0.05), W% 6, HLEE ARG L R A A A i W 30 s
3.7 Sl R R Y KRR 4l i YR I AR VAR R R 100 s ™' 1 180 s "] A8 R A Pt JLALAIG, 5 P 3 Ll
W ZH PSR, g AUERE & PR b m B EEES, WET,

x6 BEAZEERSERPBNENREZS-Adr B/MRETREEHFZME(n=12)

Table 6 Effects of Zaizao Wan after Sailong bone replacement leopard bone on collagen-Adr caused by death and hemiplegia in mice(n =12)

5 min NAET- 1L 15 min PN fi 4K &2 15 00
20 31 /g kg ™!

BT/ H ARIET /R TR/ % KWE/ R [/ V82 WA 2/ %

TR - 10 2 83.30 11 1 8.30
CiEaE 33 0.432 0 12 0. 00 4 8 66.70%
RS 1.23 3 9 25.00" 5 7 58.30%
& ABIE 2.46 4 8 33.30" 5 7 58.30%
1.23 8 4 66.70% 10 2 16.70%
0.615 8 4 66.70% 10 2 16. 70

T SR g P <0.05, P <0.01; 5 L4l i P <0.05,

x7 BEAZEESEAFBNENORRBERREN MBI ERELHZN (2 =5)
Table 7 Effects of Zaizao Wan after Sailong bone replacement leopard bone on whole blood flow shear rate in blood stasis model rats (x +s)

mPa-s”
7 =
215 n 1s™! 37! 957! 30 st 100 s ! 180 s !
/g kg™
% - 11 21.01 £6. 11 12.63 +2.28 9.00 +1.94 5.92 +0.88 4.52 £0.40 4.08 +0.28
el - 10 48.46 +8.16%  25.59 £3.87% 15.23 =1.74% 9.72 +0.90% 6.54 +0.45% 5.39 +0.32%
SIS R 0.29 10 34.97 £7.93%  20.30 +4.97%  12.35 £3.27% 8.21 +2.20% 5.78 +1.44% 4.89 +1.12%
T AL 0.82 10 42.89+£7.73 24.13 £3.82 14.98 £2.29 9.94 +1.67 6.93+0.75 5.81 £0.54
R ALER)E 1. 64 11 32.86+5.9%% 19,03 +3.15%% 12.41 +1.82%%  8.44 +0.98%% 5.89+0.49°%  4.94 +0.35>%
0.82 10 33.94+6.64*% 19.81 +3.94%% 12.81 +2.15%%  8.66 +1.05 6.21 +0.53% 5.20 £0.41°
0.41 11 35.69 +3.65%° 21.08 +2.53*  13.20 +1.29°°  8.94 £0.92 6.50 +0.35 5.44 £0.24

3.8 XFMFAERUR R ADP B /MR ERE I 4 g

5 IEH A HOR B AR R K ADP 37 S 1l /M i AL A R EM 22—, 67 KR
RERRET & (P<0.01), ZHMHSRA, B IETBOR KOS, 5 A% 05 4 PR, iR
U B LA B R A AT R ADP W) TR R o (ETT R S [ 5T M BRI i
FRM /MR R, SRR A RS e SRS R 5B A A2 A, LU B I R
(P<0.01) FEABE & B ARF R4 ADP i LA HE, AAEENEF IS8 L.

TR R A AR AL L H S LA AR T8 D AR R B8 e 25 FUAS B e 3 A K AR 52 6 0T 5
TgeitwEm L. WS, e, B3I AR R B R AR R 2GR B 28 DI RE A
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*8 BEAZESERNBIENNFEEEXR ADP 5 M/
WRER RN (xx5)

Table 8 Effects of Zaizao Wan after Sailong bone replacement
leopard bone on ADP induced platelet aggregation in blood stasis

model rats (x +s)

215 Fli /g kg ! n ADP iRl /NMRERER/ %
EH - 9 15.17 +14. 14
R - 9 48.01 £23.01%
RIS R 0.29 10 27.44 +12.77%
T3 0.82 10 21.80 £12.51%
[ESC R XAME] 1. 64 11 30. 88 £9.52%

0.82 11 26.26 £10.91%
0.41 11 23.59 £7.58%

ESIEWAREY P <0.05,2 P <0.01; SH B HED P <
0.01,

e B oy L 2 B AR A D5 AT AR B ) — B
P IR K T R T IE e ARSI S
& ALY R X LRI, DUAR R 28 B A B AR5 1 T
itk

N BT Sk I, o T AR O 2 1 R T A B
AT B4 I 8 R S SR 0 5 R 8 IR ) E 4 £ A
[, 368 5 WL /N B T ke Jis g TR K7 0 50 D I % 45 252 B
[, 7T AWLEE 24 4 %o fiki dke 0L 09 O 37 R 1 o /0 BLOBUA
B B k5 2 M R A5 LR 7R BUIK SR LA [ I al
i 3l 0y ot s AR e ™ M SR UM L B AR Tl A
S0 T L5 24 W A et A L Rk EOR
R KM F 3 ik S e i ke 12— o £ L £ i e o A
B REAEL T N S i I P A O AR S T A A R
SRR, OREAT 4 W PR, 25 5 L% 245 W) 114 B0 M ke I,
VERIROR o S50 45 3% W 3 HL BRI 3 ] 2
ZIN BT Sk T P T i 1L ) P IR K I g A 5 )
[, LK S O 55163 2 Jok 25 L 32 /0y B  g dote i, 19
[, SR 2 R 2 R 2R S R AU R e A
T P25 S B AR 29 RE 68 I 5 e/ MCAO R
R AL T AR, o 3 i 2 D BEDF 20 o 4R /i R AL P 28
W B ARSI  ATE B A B B4 B SRt A

Jigi e i e AR O P R T R A0 AN T 2 A
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