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Protective Effect of Huayu Tongluo Fang on Local Cerebral Ischemia Rats

QIU Zhao-juan', TAN Xi-ying', ZHU Xuan-xuan',ZHU Wu-yuan®(1.The Affiliated Hospital of Nanjing Universi-
ty of TCM, Nanjing 210029, China;2.College of Pharmacy, Nanjing University of TCM, Nanjing 210029, Chi-
na)

ABSTRACT OBIECTIVE: To study the effect of Huayu tongluo fang on the expression of NOS and VEGF in local cerebral isch-
emia rats. METHODS: 60 SD rats were randomly divided into sham operation group (constant volume of normal saline) , model
group (constant volume of normal saline) , Naoxuekang group (0.9 g/kg) and Huayu tongluo fang high-dose, medium-dose and
low-dose groups (16.0,8.0,4.0 g/kg). They were given relevant medicines intragastrically 4 days before modeling, once a day, for
consecutive 7 days. The expression of NOS mRNA and VEGF mRNA in cerebral cortex were measured by PCR fluorescent quanti-
tation. RESULTS: Compared with sham operation group, the expression of nNOS,iNOS, VEGF mRNA in cerebral tissue of rats in-
creased in model group, while that of VEGF mRNA decreased; there was statistical significance (P<<0.01). Compared with model
group, the expression of iNOS mRNA in cerebral tissue of rats decreased in Huayu tongluo fang high-dose, medium-dose and
low-dose groups, while that of eNOS and VEGF mRNA increased; there was statistical significance (P<<0.01). CONCLUSIONS:
Huayu tongluo fang can protect rats from local cerebral ischemia, the mechanism of which may be associated with the regulation of
the expression of NOS mRNA and VEGF mRNA.

KEYWORDS Huayu tongluo fang; NOS; VEGF

PRFGE 25 7 AR 400 FME R IR B K AE ]
A, LA I LA 3 25 PR AR o I PR SE B R BT, Akt
255 FA T B it i o RUR BRI A Y . 2B S I UE
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Bio-Rad 72 H]) ; SDS-PAGE HLyK J HLH% EIE B (R R RERHY
HIRAR]) s BELEIG W 72 55 (7] Pharmacia A7)
1.2 HR5iEH

A 45 77 (CLI RV 250 A7 BRZA W], 4it5: 0910119, #1
2 10 g/4%) 5 i M B  2 (Ll AR Rl 25/ BRA AL b5
20100202, 4% : 0.15 g/ki) ; 8 R (LR E B2 A FRA
AL S BO91107, ALK - 80 J5 ) s I B HLZ-400 (R [E 5 25 it
218 )L 1S . F20091216) 5 8 & ALY (LB (SOD) | N
% (MDA) \NOS il ot £ (5 ot #E A9 T REWF 52 07 ) 5
Trizol .SYBR Green I Nucleic Acid Gel Stain ( 32 [E Invitrogen
I s AMV U SR 6 (S Promega 23 F ) s 5140 (B R4
WrEm A= /5 w)E 1) ; Taqg PCR Master Mix Kit (£%[# Qiagen 2%
Al
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0033]. S5 K BRI 43 98 1 55, M4 A OB ADoK
IR (22 £2)°C, JJF 55% ~65% , JEIRE BE , 18 XUk .
2 FHik
2.1 SFIEEASHE 4B

K FH Longa 721l £ R BRUR AL PR i il i A28 . 2R AR FA 2 h
Jei s AN IR R BN SR SR UMK L . TR 4775 5
RPUA . WAL BB RS 191 724 828, #% Longa F.4% Y
SRV S AT RE 5 1.2 3 R BRI E i BB
60 H SD K FUFEHLI 230 6 41, RIME TFA (78 A= BER /KO 21 S
T (GEZ5 AR BRI 21 i a5 (0.9 g/kg) 455 AR 45 7 i
o KRR (16.0.8.0.4.0 g/kg) . ARATA d IR ig4i2h, Bk 1
WL IEEET d,
2.2 KERMALRE RNA HRE

UK BUR 2412129 100 mg, FRITTEL, 20 ZUH B 3 A iR
oA R A RS, RR L SRR, TR R A,
WFEE A Trizol, KB WA A 1.5 ml B0 H, #5200 pl &
i/l Trizol AT , Y& % 1R 51 5 S I UE 15 min. A5 F
4 °CF, LLES.C2FE42 20 13.5 em 12 000 r/min #5.0> 15 min, BUK
AHL A 0.5 ml I, TR AT, ZIRJCE 10 min, 4 CF, DL
L2489 13.5 em 12 000 r/min 8.0 10 min, 3% FI5W, 0 75%
L1 (I DEPC /K45 ) 1 mIVERTTVE ;4 CF, L2 A2
13.5 cm. 12 000 r/min £5.0» 5 min, AT RS 04, =00 T
J% 5~ 10 min, J] 20 pl DEPC /K f# , —20 CIV, 751
2.3 REFR

1 pg A RNAFZIE Promega A3500 [ 5% 585 s EUL Y
BT USRI o [V F N :5XAMV Buffer 4 pl,10 mmol/L
dNTP 2 pl, 25 mmol/L MgCl, 4 pul, RNAsin 1 ul(10 wpl) .
Random primer 1 pl(0.5 pg) AMV #5550 1 pl (10 w/ul) , i
JoREREZK 22 20 pl, 37 °C U 60 min, 94 °C5 min K3, —20 °C
W38k, %5 FH
2.4 RT-PCR # il # £ T & NOS (nNOS) . i B & NOS
(eNOS) .iFZEINOS(INOS) 5 VEGF E[E mRNA F&i%x

S|YRAEL S| W% 11F 5 Primer-Blast % 11 (http : /www.
ncbi.nlm.nih.gov/tools/primer-blast/) . #£47 Realtime-PCR, Ziifig
WHEE RS F VKR I, BEIE BUAR R A 0T 51T A IR 1.

*1 5lMF3
Tab 1 Primer sequences

il JFHI(5 -3)

NOS3-1 CCGAGCCACAATCCTGGTGC
NOS 3-2 GCCACCAGGGCTGCCTTTTT
NOS 2-1 GAGGCCGCATGACCTTGGTG
NOS2-2 CACGCTGAACACCTCGTCGG
NOS 1-1 CCACGAAGCGGCGAGCTATC
NOS 1-2 GGCATCGAAGGCGTGCTTGA
VEGF-1 CCACGTCGGAGAGCAACGTC
VEGF-2 CCGGGATTTCTTGCGCTTTCG
ACTIN-1 CACCCGCGAGTACAACCTTC
ACTIN-2 CCCATACCCACCATCACACC
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B Lhx £5 R, K FH SPSS17.0 #514 4ub B 43 B 52 16 %4
o Z2 ) B PR R LA T B TR R A LR 28 00 A L I LA
LSD #1745, P<0.05 WZEFAHGH#E L.
3 #R
3.1 LRBL A XHEE K FRANZE L nNOS mRNA %k #2501
ST A AR ZH R BUINZH Z{ nNOS mRNA ik
59, ZRA G L (P<0.01) ; SR L, AWBSE 2 )y
R AR 2K U 40 21 nNOS mRNA 2 ik T8 B i i 2%
(P>0.05), fRA5%E 25 7 AR B 2121 nNOS mRNA 35
BRI LR 2,
F2 BT IR E KRN nNOS mRNA RiE
M (x +5)
Tab 2 Effects of Huayu tongluo fang on the expression of
nNOS mRNA in cerebral tissue of rats(¥+s)

ikl n aNOS mRNA
AL 10 0.163£0.021
{4 10 0.504£0.069°
BNz 10 0.489£0.546
(GSTE g el 10 05650285
(ESE ] 10 0.540+0.170
GiSTE iR 10 0.536£0.102

HIRTARHLLE: P<0.01
vs.sham operation group: “P<<0.01
3.2 WRBLEAIEE K BAEEL INOS mRNA FRiXHI5 00
ST AR HAE, BT ZR FUIZH 21 INOS mRNA ik 1
S, ZE A GRS (P<0.01) s SR LA, ALy 45 )y
i L AR K U ZH 21 INOS mRNA kg5 , 22 74 4t
I C(P<<0.01) o Al s aE 2% J5 %) 455 50 K Bl il 41 21 iNOS
mRNA KK IS,
®3 RGBT IR EK RN L INOS mRNA RiXH
M (x +s)
Tab 3 Effects of Huayu tongluo fang on the expression of
iNOS mRNA in cerebral tissue of model rats(x +s)

A3 n iNOS mRNA
RFAL 10 0.150£0.151
i 10 4503£0.168"
B et 10 0466£0.042°
ESE ] 10 08540077
Gyl 10 0.568:+0.057°
LGS gy S 10 0543 £0.043°

S5EFARA " P<0.01; SHAIZ b4 . " P<0.01
vs.sham operation group: “*P<<0.01; vs.model group:”P<<0.01
3.3 WRIEZ T X RE K FREH LR eNOS mRNA RIZHI R
SIRTFARA A, ALK UKL 2 eNOS mRNA KA TC
W22 57 (P>0.05) s SRERIZ LA, Abpsim 45y i ARG
KU Z eNOS mRNA FRIKIEIR , 22 55 A GE i3 L (P<
0.01) o ABIFIE 2% 5 XA B 2H 2L eNOS mRNA Kk 52
i L2 4.5
3.4 LRNEZ T IERE K REA LR VEGFmRNA RIiAK 200
ST AR A LA, BRI R SR ZH 20 VEGF mRNA K15
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F4 B LFIEER KR ANE L eNOS mRNA FRIXHIF
M (% +s)

Tab 4 Effects of Huayu tongluo fang on the expression of

eNOS mRNA in cerebral tissue of model of model rats

(xt5)
iﬁ?]” n eNOS mRNA
BFAH 10 0.156£0.029
il 10 0201 £0.015
T4t 10 0.911£0.130%
B i m A R4 10 0323+0.033°
eSTE Y el 10 0339+0.054°
e i kR 24 10 149740.135°

SRR e * P<<0.01

vs.model group:*P<<0.01
W, 2 FAA G F R X (P<0.01) ; S RIZH He# , A% 45
Jr s ARG 2K U 4 20 VEGF mRNA £k 5, 25 57
AL E L (P<0.01) o AL I 25 J5 % AR I Bl ki 2H 21
VEGF mRNA FERFEI WL 5.
x5 URBETINEEKFRMELR VEGF mRNA REH

M (x £ s)

Tab 5 Effects of Huayu tongluo fang on the expression of
VEGFmRNA in cerebral tissue of model of model rats(x +s)

45 n VEGF mRNA
BFAA 10 0283+0.017
HRI 10 0.569+0.024°
iz 10 0.556+0.031
(e Jm A 10 0.645+0.058°
RSB b L 10 0913£0077°
ESTE S 10 09370067

SERTARA AL " P<0.01; SEIRIH LA P<0.01
vs.sham operation group: *P<<0.01;vs.model group:"P<<0.01
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VEGF AEHRF 5P HAE T 158 N B A, A 68 A4

L TE B A 2 40 L [R5 o Jin KLY 45 BF 98 & B, VEGF

mRNA R4 5 AT A b AL B T DRI 28 K fie

HEBR L5 A28 TR, 3O/ Bl 5 13 B W 52 22 D) RS 3

A BAMER o ABTFEUENT , A 25 7 X6 Jag kA A ke 10

BRI 2L PR AP 1 T 5 A E VEGF 3k B IRIARSG .

AKIFTEUE B, P53 45 T3 %ok Jay kb 1 A ke 1l A5 5 K Bl HL AT

TRYER . — 7 e el i i #E eNOS Hil VEGF (133K M

B IR ORIk B ORAE  53— D T A /L INOS 1Y

FIB R INOS A 5 (38 & M Al 28 STt 4% i ke 21 PR 4 1

BRI 59 A AT J7 %t eNOS RIS 75 -

i P REAL, T % INOS I VEGF 19 5] A1 55 ik 20 v ) ik

M2 F G L (P>0.05) , H 2 TrilEal. R
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