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MR LT DU 37 of SI2 B P Ak e 1t R BRI 3 P
ET-1,Ang-1, VEGF By 540

ERA, AR, #%, ZRE, ami, FHEHA, 2R, ZRET
(ZBPEHKRF 5k, ARPHRZEAELEZRE, &L 230012)

[FE] B U5 5 I SR 0454 R B i N 2R L(ET-1) , 1 BB LR 1 (Ang-1) R A B A K~ (VEGF)
IKOF B AR A6 B BE LT VU 937 (TSD ) % Je i T HAE F o 773K g e SD R 48 H, LLZR M 4 2 SR B i b &l ik e 28 350, ok 1 i
M AR R ST S BE AL 4 6 4, 40 9 Jg A - AR 2 B AU 2 k2T U5 3 A FI 2 (18,9,4.5 g-kg ') FIJE B V- 4
(0.02 g-kg™") o L2 ig T d, % TTC Ye(o 3 0 R A8 5C PR BLE A7 A0 , 388 3k 00 4 o 8 F8F 00 3% 86 FBF , O 8 Mk 0 170 g 9 o il Bl
I 453 45 R BRI 8 97 28 2 1 5 W A I G 8% T B I 8 ( ELISA ) A6 K BRI % o ET-1, Ang-1 Fil VEGF /KF, SR Bk U e
4 20 Al N B AR, SR FARAA LK MBA LM ES P R AN EEEY TS, ZRAEARITER
PEEST SIUE N SN LNE 7/ Re7E =N S B A I BT 3 SN LI B ) e N (1 1 S 11 AT 7 7R i =
AT A 25 AR AR P 53 it DK BRI i, S A R 5 SR R A LL A, B 2L DU W7 e W R AR ILYE T ET-1 & &, W TS L E T Ang-1 Fll VEGF
Erit o G HRLL UM% AT LW el 0 A A 0 LA R £ S 30 M i A R R, DX af A R AR, PR LR W] B S 0 4 i
B 1 R B P ET-1, Ang-1, VEGF & 43¢,
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Effect of Taohong Siwutang on Contents of ET-1, Ang-1 and
VEGF in Serum of Cerebral Ischemia Rats

WANG Fei-long, HAN Lan, FAN Ling, WANG Meng-meng, GUO Yu-qi,
GUO Dong-dong, WU Huan-ru, PENG Dai-yin~
(School of Pharmacy, Anhui University of Chinese Medicine, Key Laboratory of Modern
Traditional Chinese Medicines of Anhui Province, Hefei 230012, China)

[ Abstract | Objective: To observe the effect of Taohong Siwutang (TST) on the contents of endothelin-1
(ET-1), angiopoietin-1 ( Ang-1) and vascular endothelial growth factor ( VEGF) in serum of cerebral ischemia
rats. Method: Models of cerebral ischemia were reproduced with 48 healthy SD rats through middle cerebral artery
occlusion (MACO). All rats were divided into six groups: sham group, model group, Taohong Siwu decoction
groups (18, 9, 4.5 g+-kg™') and nimodipine group (0.02 g-kg™'). After the successive oral administration for 7
days, the volume of cerebral infarction was detected by TTC staining method ; And whole blood viscosity and plasma
viscosity were tested to observe the effects of TST on the hemorheology of rats with cerebral ischemia injury; And

the content of serum ET-1, Ang-1 and VEGF were detected by ELISA. Result: The high dose group of TST could
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significantly reduce cerebral infarction volume. Compared with the sham group, whole blood viscosity and plasma
viscosity of rats in model group were significantly increased, with no statistical significance. Compared with the
model group, high and medium-dose TST treatment groups showed significant decreases in whole blood viscosity
and plasma viscosity. Meanwhile, the low-dose TST treatment group showed significant decrease in the plasma
viscosity in comparison with model group. Compared with the model group, TST remarkably reduced the levels of
ET-1 in serum, and increased the levels of Ang-1, VEGF in serum. Conclusion; TST has the effect in markedly

improving cerebral infarction volume, and promoting angiogenesis in cerebral ischemia rats. Its mechanism may be

related to the regulation of content of ET-1, Ang-1 and VEGF in serum.

[ Key words |

endothelial growth factor; angiogenesis

i R A SRR kL 2 v, o R R 2 O A R
Mo A 2 25 A 5t DRI i 008 Jm 340 Ak 2H 2 DX 8 1l v
b 17 B B, S SO 2H L il B S s A8 IR AR 2T 5
Azl PR XL B A 22 T RE Bk R I PR, IR AR AE
Jei 3z BRIV FH 4 B SRy R A M R 0T Ol R af X A
PRSI, 2 40 R R Mg 2H 2L e iU R, PR
VB A A G 465 37 A Xk T ke AT A ol A R IR T A R S
PER o e XL G I A 0, b B 2 A O 5 IR IE
IAH G , S8 BELIDK 2% A 2 0 L 2% 2k 5, o /< 1L 72
T % 100 Mg = 0 B 618 0 R X DA & 4% 2 H 2 ML AR
PRI, TR 9 e i A T A S 0 2% DA 2 58 AR S Y A R Ok
TiaI7

BRLovu Wiz i BT - R (R S
) BEAE G A A ) R 2 — WY
IREA™ (LT AEAT AT A, B AT IR L I AR AR BT 2
Dk, ARk Bl A Bk 2L 09 W 1 B i PR 3 Rl Y
AWK, 245 B2 W SR W), HOR A B R L )
RE HTC JULBR I 40 ) 1 /08 i 2R R k3 L YU R
KGR, H B A ST A SRl PR BT
Fogg . e IR 3% B e R Th RE SF 2 AR L
s RAIF 5 RS2 96 WF 58 2 W HL X F il ol . A i
B i A 28 D RE A O B A B T SR LGS R s 1
DX AT 2 i B A A R R L S O
“HREL VU AL AR VR TR G IRAE  & RELAIT E R
B MR L DU 17 R W oA o O O R B 7 T 3
TCRE T, 33X B OR B A P AT B = e o 18 Y R 20 0 B
i, R I AR A S D RCR A S L R A, £
R IO AR A O M ADIR A PO TR S

AT A B F AR BAE R Ah S R
R S50 I P 98 AR AL, BR 2T DU 17 i A 3R UL SR B
21 DY %oF S92 56 M M e ot R BRI A A AR B L I YR R
JE LG N B 1 (endothelin-1, ET-1) , it 8 1
% 1 (angiopoietin-1, Ang-1) M Ifil /& N 2 4 K H F
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Taohong Siwutang; middle cerebral artery occlusion; endothelin-1; angiopoietin-1; vascular

(vascular endothelial growth factor, VEGF) & && 7% fk,
FR 52 W), RS2 T %o i R i 98 7 1 A A B PT R Y A
FHAILH, Ay 2k — 25 1) W Bk 21 04 49 37 o fii 48 58 B9 36 97
VE AL B85 B Ak , [ IF 3 Ay i R T 32 1o JH Bk &1 7Y
Wz g7 A SE 3 A B 22 1 S 30 A

1w

L1 Zh¥  fdHE SD M PE R B, M4 5 (280 £20) g,
1R At BE R R g2 it B ) B AR HIE S SCXK (F5)
2010-0004

L2 259 Jli Meer iz pkis 9 ¢, 404k
6 g, AIHE 12 g, AT 12 g, [T 10 g, I 8 g 4
B, 2 10 f5 8 75% SBERIAR I 2 h J5 U8R 250,
RIGHEH 8 At 75% LTl 42 M 2 h, &5 JF 2 Ik
IO, vie 2 ) A 2 R B M 1.8 g mL T R
WA . B 2nqe A B AT Y I U IE 6 Bk
2 S0 B A AT s 2500 A R AL JF & gl
BE 2 R 25 5 BRI U A7 15 L0 HAR e B 5
Hb - (5 245 M B PRy A R W), i 5 150647)
TTC ( 3¢ [ Sigma 23 &), it 5 B0016K010700) , /K &
AR (HEWMARAARLA, #t 5
20120720) , A= 28 £ 7K (SR 25 b JBe A7 BR 2> =1 41t
5 1601062164) , K i ET-1, Ang-1, VEGF [ifi ¢ £ 72
M B ARGz 0 ( ELISA ) 12700 & ( A WF Sl AT BRA 7
it ¥ 201511)

1.3 ¥ #% iMARK %! 45 X ( 2 [E Bio-Rad 2y
"] ), Centrifuge5417R £ & .0 HL (1% E Eppendorf 2
A]) ,LBY-N6COMPACT #14> 7 2y ifit yii 22 £ ( b 52
FIAEALER A BR 2 7)), ALC210 AU H, 1 20 #r K- (b
HRZ AL AR R GEA R ), FA2004 B 5K
(R RAALERT ) o

2 AFiE

2.1 KRB 3 bk BH 2 488 A0 Sy R B OR il v
ik ¥4 2 ( middle cerebral artery occlusion, MCAO )



23 B 1M
2017 4£ 1 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 1
Jan. ,2017

Bl AR SR A A 45 e R K U
EEECRAEK R 3. 5% 7Kk 4 ¥ (350 mg-kg ™, ip)
JRIE R B, 755 DR BURR B 29 10 min, K AR Fib o7 [ 5
B 22 AT B, 78X R BUR X B R AT R T 72 )
WS E R 2 2 em BN U0 1, 4 Bz R A A
RS UI T, 1 5T A R B L SR LS T
WUz 1) AR % 2H 23 4F B vk 2 B9, OR B B0 30 ik
(common carotid artery, CCA) FIEEM L, R )G 05
AN CCA Jf H: 24 M, P48 315h 3l ik (external
carotid artery, ECA ) 73 & ti R, T° H AR 0 ] 22 £k 45
FL, R JE 4.0 B ECA R J7 A ST 3l ik (internal
carotid artery,ICA) K B 2 sh ik, 76 L F i 5] —
BELL, T oy XA S5HL . F Bk Je B it T CCA 3T .
Ui b e B, LABEL BT 1038, 38 o0 0 2 4% — MR 2 ST R R
PR, IR F AR 5T T CCA T 1CA 3 73 AL BT 1
AN B ARG I 2 R G2 0T ICA A )T
[l 4E A, & KN A7 3 Bk ( anterior cerebral artery,
ACA) 4l ATREEZ) 20 mm, F[FIFL2 1 ~2 mm, {5
S B3k K 3 ik ( middle cerebral artery, MCA) [,
BIHEABE ICA A1 ECA 73 X Ab 2y 18 ~ 19 mm , /I &
A2 ICA J CCA 2t .0 3 Y 25 oM 2ok [ € 4. 2 )5
B R 4G T ARY) I BRI LI T, JR R A T 4t
A2 R DA R g R S R R R LR R A T A O
fi o DABELIBT I3 T 4R 31,2 h e iR Rk i,
WAL AL, SEAT FRETE . RPRIRORFF(22 £2) C,
MR A 28 D RE 27 3T 23 2k 40 531 R B3t A 2 75 i 2y, OF
FRAE V70 X R SRR AT 52 56 70 4

2.2 PRAINRESEVESr  BRIMAERETESI 24 h RS
PR SCHR [6 ] b4l T8 19 7 0k Xof 552 96 3 ) k47 #2247 R
PRI AR S oy A0 S R — — Wk
VES3 e, AT O W A B ™ R 58 I K BT ol 22 D i o
P, WAL

F1 WMETHEERIVITSFE

Table 1 Neurological scoring method

S8 Longa PR (fT R

Tl 2 RGO a5 R Bh B

25 Ty g A B (BB X O R JREAS B o 4 R

2 T g RE B L BRI Homer FF @ AT B 1) Xof 1 % Pl
Pl 25 3y R F ST €A T B ] o ok X 4

M REILT- 8 ORAE A FIRAT UK B R
YT

wm ok W N = O

2.3 PSR R I E AR o T
T R B8 R BB AL 23S 6 A, 230 AR TR 4 A
TULH BEELL DU W7 v b ARR] B4 B 5 o 4,
H18 Ho Ludinsa 24 MK ig 52y, ig 2k

FE R 8 A B A I R ) B, Bk 2T U ) A
18 g-kg ' MkLr Uz h FI A 9 g-kg ', BhLr
VIR Al 4.5 g-kg ', R BEHMT- 0.02 g-kg ™',
RIGH 2 KIF M4 25, 4 25 R BUE 10 mL-kg ™', 4
KUK ESHT do BFRASHAH ig 551k
R AE B IK
2.4 IMWRASFERD KRG 1 h 5, B4 BEL
B8 UKL, 3. 5% 7K A S T 10 R 1, A0 B 11 22
& B B S BKIIL S mL, EASEE N, T
L8 A% 2 A I
2.5 JAEAEARBUNG  AEAIBEHLI 8 H R, PR
S W7 K TR , £ 3 K i 1) 58 P, - 20 °C IR IR VK 48
R 20 min, O YIRS ~6 A, AI#E 2 mm,2%
TTC ¥R, 37 °C 18 il 48 & O A7 & 15 ~ 30 min,
ANEF BB I, S e, BEAEARRR L = (XA
FETE R x JREBE) /(X % g e AR < JRBE) . MR
JH &% 5y §1 & 4t Image Pro Plus 6. 0 358 4 A ki 2H
EANEOE S AR TS /N W N (R N2
2.6 KREMIEH ET-1,Ang-1 & VEGF Y & A6l

KWL Z5 1 h J5 , ¥ 3 W Rk I, 18 30 kORI, 4>
I 0, 40 S ML S R . ELISA 3 551 &5 6
I35 H ET-1,Ang-1 & VEGF 4 .
2.7 GEibs bt SRH SPSS 21,0 Siit R4 AT
OIMT, R EE R L x x5 TR AR R 4 IE B
YRR O 25 ST R IR ) L R O 2 B AE S B
LA ] 2% 5, DL P <0.05 R % 5B 5t
3 £R
3.1 BRLT Uiz X S g P i s it R BRU AE BE 1Y) 5
M AN TTC G o i i A ml 0L, A TF5 A 20 R RO oK
I > R B8 A AT AT 4540, 1 B G M 4 2R 2 TR
SO, SRR b, S A e ) R ik B L
LT AEAE M s i A 7R 20 A AT SR Gk #1] 37.86% (P <
0.01) ; SACAIZE LL K, JE 55 i 7 20 FBk 21 10 9 37
F it A AE AR R A B s/ (P <0.01) , Hov A%
FR 5 0T i A BT A B ) A L B I R A L 2
SAREGITFEL ., k2, B 1,
3.2 S M A e K BRI Y AR 2E s 5
15 TF AR LH e e, A5 R0 £ 4 o B R LI B O, 2
S HAGIHFEL(P<0.01) ; 5EBH LK, JE 5
R RSE AN L7/ 70 =N R B = B I A
MAGRE, MK (P <0.01) , Bk£L 0U 4 7 485 & 20
AT S AT e i K R ) I S A (P < 0.05) DL
%3,
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F2 AWM H LB EMBRNDKRBELXEROZIE (v 5,
n=8)
Table 2 Effect of Taohong Siwutang on cerebral infarction volume

in MACO model rats(x +s,n=8)

Bl /g kg ™! Jigi A BE AR AL/ %
BFA - 0
sl - 37. 86%
Be£r i 18 14. 63"
9 24.26
4.5 25.20
J& B it - 0.02 11.579

L HERA R P <0.01; 5EFRALED P<0.01,

F3 MAEYFNLBEMBAMDXRDBEREZHIZM (2 £5,0=8)

A BRI B B F AR CJEBEHF 0.02 g-kg ™' 45 D. B4 UM
18 g kg ' A E B MM 9 g ke Ml F BRI Y
4.5 g-kg™'dl

E1 EEER

Fig.1 Cerebral infarction volume

Table 3 Effect of Taohong Siwutang on blood rheology in MACO model rats(x +s,n=8) mPa-s
ESR
249 Fldt /g kg ! I3 %
Y (1-s™h) (507" FYI(200-571)

BFEAR - 20.94 +2.20 4.31 0. 10 3.78 £0.09 1.21 £0.07
LY - 27.33 £1.83% 5.57 =0.30% 4.50 £0.10% 1.52 +0.06%
AN ey 7 18 22.01 £1.10" 4.74 £0.08" 3.94 +0.33" 1.27 £0.07"
9 22.91 £1.10" 4.83 +0.05" 3.98 +0.30" 1.31 £0.09"
4.5 23.09 +1.13 4.92 +0.16 4.03 +0.28 1.39 +0.08%
JB i 0.02 21.56 £1.09" 4.69 £0.21" 3.87 £0. 18" 1.24 +0.07"

L SBRA D P <0.01,7 P<0.05; SEFRHLE P<0.01(F£4 ),

3.3 XfIfiEh ET-1,Ang-1, VEGF & fiem 5
fix FARH H e AR 2H K BRI H ET-1 fl VEGF &
TR, Ang-1 SR BFEM(P <0.01) ; 5%
RVZH LA, JE Bt - 2RI Bk 21 DU 4 3 v L v 7 e 2 K
R A ET-1 3 & W B AL, Ang-1 & & U] B T &
(P <0.01) , Bker Uiz i ¥ 2 241 K B i ' VEGF

Gt RIS, ZREA G EE L (P <0.01),
RRE A M VEGF S 2R AHE A& (P <
0.05) K5 & 41 1L 7% ' ET-1, Ang-1, VEGF & I %
PE2e 5 45 TR IR LT DU H37 58 . 3 0 1 S 56 1 ik
B A B e ET-1 #4238, TR) i 4 1k S 06 1 i ke
MK BRI Ang-1, VEGF B33k, WLFE 4,

F4 POWYFHI LW MR D KR MFE ET-1,Ang-1, VEGF EE2M M (x +5,n=10)
Table 4 Effect of Taohong Siwutang on contents of ET-1,Ang-1, VEGF in serum after MACO in rats(x +s,n =10)

21 ) FlE /g kg ™! ET-1/ng-L"~" Ang-1/pg-L7" VEGF/ng-L"!
ICEPN - 38.73 £3.99 10.16 +0. 89 108.97 £7. 69
LR - 58.57 £4. 34 8.38 +0.54% 126.02 +7. 44
[ SANLEY M) 18 41.31 £3.90" 10. 17 £0. 54" 168.36 +9. 85"

9 46.70 £4.07" 9.510.61" 142. 45 +8.86%
4.5 51.62 4. 15 9.15 +0.34 132.92 +11.70
J& B 4l - 0.02 38.97 £3.76" 10. 18 £0.51" 155.15 + 14. 65"

4 itig
Beera ¥y th B T E AR O E N (E R &
B) X fi ke i A L A A — R TR (HZ T
e AR i st 0L A6 0L BT AR A T AL i A B ik
S v A A BRI A5 A, 2 Sk 1 U ) 3 X
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AR 2, AT e 38 M 20 150 A MR, 3 B0 AZ T RE . 1L
A, 5 H AU 45 3 S EL A 0 S T B S S B T T
A8 JH T J5) 38 2 /0N 3 Tk 7 it L4 B, JEL A i 45 i 4
RTINS (1 A 1 o N o S Dl 2 (B S}
B 259

S SR A R Bl MCAO ARGk ifL 2 b )
PEAT PR, 3 4 g 7 d, 3 TTC K I i 48 5€ 14
45 R e B T 20 Bk 21 DU W% s ) 2E T
7 d J5 SR B /0 S 0 e I B ke R R A BT 1A
S, BEZL DU 49735 v AR 300 2 R D /N 52 6 i 5 1
K B R AE AR R (B S BSR4 e R K B %
P25 R ACSCH0 R SR B MR R AT S0 00, R
DRI g W P 50 0 4 LD S0 R A P 3R A Ak L
K, 5 5 S 45 SR T L e o 25 M M A%
LRy, — S B P R M B

I PR BIF % (7%, B A5 96 H 3 22 7 76 1ML ¥ 3 A S
W o AL A O R R RN I 3 A
SECMAR AT B PRI AR R L R T T
R, 1 00 0L 3 £ i 2 U 0 HA T R o R
BE A S I 0L Y I S A A A R R ok T
J5 L AL EE L B B R T IV O 2 4 4
PRI S o 3SR R LT DU W3 By A A% 2L S e i Gk
i R L Y0 U 74 A A A R 2 2 T e, I A Bk
ST DU i v ) ek 2 T S B 2 B B4 DO T
P e 1L Y S IR 2L 4 I Y B, BT R e 1
TV T OO BB 1 ) S 0 i 2 203 3, o B 2 g
R 52 A5 FRAR B AR T

ET J&— Pl 4= Wi P 2 Ik, H AT 58 20 9 1L 45 Wi 45
T ET-1 2 H b k2 — 35 ol 0 5 79 % 40
P, ET-1 EAT S 00 U5 W 4 76 1, HE 2 5 i 26 v
(LR . BIF 9T 3 B, I Bk % 2 )5, ET-1 f K
SETLES S5 T I B L6 IR AT R R R &
P, 2P i b XUER 35 L P ET-1 K7 8 T
B LS ET-1 25 7 o 4545 19 & 6 3045, f
HAFSE % BN B2 2T 3% K B 0 2% ST Fic 12 B
J3U S AR SR BE ST A BRI B M R Y ET-1
IR BB T AR L S T K BRI okt A
P OET-1 558 75, 5 20k RSk L 3 47 i 45 4 46 , 1
VB AT AN i3 3 i, PR X, S 3 v B P 25 4 5 Bk
DO 4937 B4 5 R ek 2L LT P ET-1 5 b AR R 4 By
S 066 /0, 36 B Mk 4 Y 4 3% T RE G S B AR ET-1
A A TR e I A At o, 8 R X R ke 1 v
J7HERL

Tt i R4 v, 4500 S 0 B G T

I S o A 403 0k A O R T AE o PR R T i

£ 5 300 SR JBCHE it O 47 P Rz 4 L, 9/ 5 7 2 412

S DX BT A A T RSk i e o, £ 2 A A 28 ) e K 2

JEECH TN, BB IS A 100 T A AT E P R 41

PR VEGE K%, Ang 5% 55 1L 48 A2 i BHF 1E

P,

Ang Z2 15 0 6 Jin 58 1L 787 PN B2 40 i 22 ) 1 0
A6 AR L A5 %) 30 5 P, A T X 3 2k UL A A P B Bh RE AR
G EEAE M Horb, Ang-1 4 i 48 AR B 1 2
V5 P9 B2 40 M 2E TR RO G I B R A R O 2
P A S ke E g

VEGF J& — e 5 P A F 7 178 P9 B 448 B 1% 1t
B 73 AR L 1B i B
e, VEGF 5 HZ %5 & 5, —J7 A/ 6 fil i
DN B AN RGBT RS 1 A A G, B3 R
AL, IR P B 0 RS & A R e R R T 5 59 — T
FE (12 T Tl 1005 3 A oA 2 2R i 0 P 5 e R el S i R
R B EE LU AR 0 28 90, 2 Bk 4 38 WE Rl &
X A0 28 SR e Wy 2 e > — L AR
W HFoy KW A4 VEGF ik 85 TR FARH, i
AH K Bk v 20 Jok BEL 2 P VR 5, RIPLIR VEGF 1) %
ik, 5 AR SCk i GE — 30, VEGF 75 fili £7 47 4 F #n
A E 5 43 DX il A P A RUE 2 Oy TE R R T AR
PR 1993 78 b 8 1 i 1 K R il 3 o VEGF, Ang-1
IRV 5 AT 35 A 4, 3 3% B Bk 21 09 4 1 ok i o
I35 AR i it DX i 4 8 2E 9 4 FH AT g 5 VEGF,
Ang-1 [ RIEFA X,

25 L BT IR B ET DU A 17 RE A 0 i e i RE R
FoAE FIPLE AT Be 5 AR ET-1 & & 0 Mok 25 .
P RIS B Ang-1, VEGF [ 2 8 A 26, X s Bk
I A B A raTr AR o
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