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3, 5-=RFEGAL DY G0, DL R R AT G ERE M AR R G it i, e A R T ). &R BIRIR S Hidk T4
2, JBRHCEA ig RS 10 mglkg, FFS LW ip 10, 25 mo/kg VESN RS ZmEE, EEATF 7d, 1 %d. BURHAH
Y BT 2,3,5- = R EE Ak DY Zl e e i Y 0 PR A A AT A AR, RSO S I VA I B VR BRRR AR e R, R
s Y o 0B I /NBR P B2 A 5 B 4> 1+ (CD31) 3Kik. K] Western blotting SZ36 46 i & Py fe 4B K K1 (VEGF). &4 i
#-1 (Ang-1). BEERHMEEIRANS (GAPDH) EARE. &R SHAHMEL, FI52WER 25 mgkg AL IIREESY i
FEFEARF b LU W R, iy A S 3% - (P<<0.05); H.BIM CD31 AHx Rk Bigib; B E 8D K& VEGF 5
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Effect of salvianolic acid on vascular microcirculation in cerebral infarction mice
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Abstract: Objective To investigate the effects of salvianolic acids on neural angiogenesis and cerebral blood flow in rats with
ischemic stroke. Methods Rats were randomly divided into sham operation group, model group, nimodipine 10 mg/kg group, and
salvianolic acid low and high-dose groups (10 and 25 mg/kg). The rat model of middle artery ischemia was prepared, and the cerebral
blood flow was detected by nerve function score, 2,3,5-triphenyltetrazolium chloride staining and laser speckle flow imaging to
determine whether the model was successfully constructed. The rats in each group were given medication according to the groups,
nimodipine group ig Nimodipine Tablets 10 mg/kg, salvianolic acid group ip 10, 25 mg/kg Salvianolic acid for injection, continuous
treatment for 7 d, once daily. 2,3,5-triphenyltetrazazole chloride staining was performed on the brain tissues to evaluate the infarct
volume, evans blue content was determined to evaluate the structural integrity of the blood, brain, and spinal fluid barrier, and the
expression of platelet endothelial cell adhesion molecule (CD31) was measured by immunofluorescence staining. The protein
expressions of vascular endothelial growth factor (VEGF), Ang-1, and phosphoglyceraldehyde dehydrogenase (GAPDH) were detected
by Western blotting assay. Results Compared with model group, 25 mg/kg salvianolic acid group significantly decreased the
neurological function score and cerebral infarction volume ratio, and significantly increased cerebral blood flow (P < 0.05). The relative
expression of CD31 in ischemic side was significantly decreased, Evans blue content and the expression of VEGF and Ang1 protein
were significantly increased (P < 0.05). Conclusion Salvianolic acids can significantly promote neurovascular microcirculation
remodeling, accelerate the recovery of blood flow in the ischemic area, and ultimately reduce the injury of ischemic stroke. The
mechanism may be related to the increase of VEGF and Angl protein expression.
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1.7 BEXBESENE

IR BR B TS 2% SRR, 1 mU/ A
2 hJ5, HRRLL CO, 4bFE, M H K. #
HU S M BRI ZH 2R, FREUR &, 4%l s S54RI 1
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e Y
1.8 BRI RE
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WA S, ke M) N PBS Hiak4k 20
min, PBST &%k 3 iif5, H 10%1L =i E i 2 h.
i A BRI bR B CD31 Bk AR B Pt KR a-
SMA Hifk (1:100), 4 CHFHIH . PBST #d—
B, W PEPL R 1gG-FITC (1 :200) Flili4i
K 1gG-Dylight 594 (1 : 200), = H 1h.PBST
Ve P, AN DAPI RS P 6 K,
rRPER RS . FEUOE BB T, ORI K
490~495 nm, FHARKFIEPA 520~530 nm LW
%% CD31 ik, H AWK 480~565 nm, K
R4 570~580 A M5 o-SMA ik, HIKE)E
Image J X1 € &3 4T
1.9 Western blotting ;A4 Ang-1 1 VEGF &R
X FRIE

BUK KR LA COo 4b%E, Hsk MU i 4127,
ANZRBAREUSE H, BCA JEIE B EWRE,
TN ARG, 37K A i #% 10 min il 8% BOFE i
B 30 pg & A FEM ITJE SDS-PAGE BEfig Hivk, 2
Ty s, A% iAW . AN B REE—
Pt (Anti-VEGF. Anti-Ang-1. Anti-GAPDH) it
W (1:1000), 4 CHMTFME 12h,. WHEH
A7, PBST e —Hl, MAZHIMBEM (1
50000, ZFiREFHE 2h. WINABEUR ERAE R AR
&, L GAPDH HHANZ, ¥ HEMREHK
fE{E5 GAPDH #H4rxftl, #3H HFREAMNTE
KK

110 ZiEE*

f§ ] SPSS 22.0 AT A T MG ih, iS4
PELL x s Fon, PZHIE LR t R, 22 4H0H
BORF IR E T Z 28T (One-way ANOVA).

2 #R
21 FEZEEEEXT AR mNSS i rIE0m

SBFARAAEL, AR RN DRV B
B (P<0.05); SHAAMLL, JBEHTFHYE
FI5 2R 25 mglkg 4K RANETIRELE 0 B2 %
ik (P<<0.05), W% 1.

®1 BEKXR mNSS FHELE ( x+s, n=16)
Table 1 Comparison of mNSS scores in each group ( X =s,

n=16)
2073 7/ (mg kgt mNSS 45
BFEAR — 0
it — 10.87+4.17"
JE B 10 5.13+2.10%
P =40y 10 8.13+1.73
25 4.47+1.88"

HgFARALLE: "P<0.05: SHBIL LT *P<0.05
*P < 0.05 vs sham operation group; *P < 0.05 vs model group

2.2 15 SEREAEE X K FRER I A M 7R = Y 220

SEFARGAEL, BRI K B S i 412401
P I, HEAN I X Bk (P<
0.05); SHAHAMLL, JESH T4 5,2 2 MR 25
mg/kg ZHK BRUM AR BRI (P<<0.05), NLKE]
1, k2.

P& 2 WmERI(mg kg )

1 BEXRRRALRMITAE
Fig.1 Brain tissue blood flow imaging of rats in each group
®2 ARBRAAFMFETE ( x*s, n=4)
Table 2 Blood perfusion volume in brain tissue of rats in
each group ( X +s,n=4)

ZH %) 7 E:/(mg kg ™) i 4E. 2R iftL i F/PU
BFEA — 296.47 +15.52
T — 68.88+12.46"
J& B 10 183.601-33.57#
VAR EAL7y 10 91.21+14.18
25 147.40 +23.48*

H5BFARALE: "P<0.05; HEEMALE: *P<0.05
*P < 0.05 vs sham operation group; *P < 0.05 vs model group
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2.3 AL ZEMEREIT KRMNET AT

ST AR AL, A5 7R 2 K R0 A5 BT A A L 5
FEHN (P<0.05); SEMAAMIL, BREH-FHS
FHZ 2R 25 mg/kg 4H i iE FEARAR LE 5 2 >
(P<<0.05), WK 2. 3.

BFA ot

JEES: N 10 25
P22 WERI(mg kg )

2 BEKRRRELXE
Fig. 2 Cerebral infarction area of rats in each group

3 BEARBREFEXEAFRL BN ( x+s, n=4)
Table 3 Quantitative statistics of volume proportion of
cerebral infarction area in rats in each group ( x =

s,n=4)
ZH 5 FIE/(mg kg™) SR X AR EL/%
RFEAR — 0
it — 35.1145.78"
Je TSP 10 5.31+1.48*
PR Nl Ty 10 31.20+5.47
25 11.2343.98*

HBRFARALE: "P<0.05 SHMALLE: *P<0.05
P < 0.05 vs sham operation group; *P < 0.05 vs model group
24 S SEREX AR MK ST 2 AR 0
SRFAREALE, HEAZH S i U B SO o &
SrEU RIS (P<<0.05); SHEUAALMLEL, JEsit
FHE IS Z MR 25 mg/kg 2K Bk i 7 SO
U R B R (P<<0.05), L% 4.
*4 BEARKALHFELBESELN (x5, n=4)

Table 4 Evans blue content statistics in brain tissue of rats
ineachgroup ( x*s,n=4)

2H 5 7l &/(mg kg ™) B (ugg™?)
BRFEAR — 7.58+2.17
it — 71.214+12.64"
JEL A 10 47.224+11.76*
P =47 10 64.571+11.92
25 44.24+10.73*

S5ETFARMALE: "P<0.05; SHAALLE: P<0.05
P < 0.05 vs sham operation group; *P < 0.05 vs model group

25 &SR E KEMLALE CD31 5 o-SMA
RAFEHE M

SBFARMAEL, BRI KR CD31 MX #iA
B/ (P<0.05); SHEERIAHAHLL, JésHh 1 10
mo/kg 5713 LR 25 mg/kg ZH K BRI X
CD31 & A FRIA BRI (P<0.05), LK 3.
%5,

A BIHP 10 25
P22 ERI(mg kg ™)

3 BEARIKBELRIMX CD3L 5 a-SMA THEELER
Fig.3 Results of CD31 and a-SMA fluorescence staining in
ischemic brain of rats in each group

#£5 REAKRRKELHMIX CD31 5 o-SMA KBS
%t ( x+s, n=4)

Table 5  Quantitative statistics of CD31 and a-SMA
fluorescence staining in ischemic brain of rats in
each group ( x#s,n=4)

| FH/(mg kg ) CD31/a-SMA

(EEN — 0.87+0.05

e — 0.1840.03"

JE ST 10 0.69+0.11%

P12 2R 10 0.2740.05

25 0.65+0.13%

5BFARALE: "P<0.05; HHAALE: *P<0.05
*P < 0.05 vs sham operation group; *P < 0.05 vs model group

26 F&ZEpEREXT ARER MMM VEGF, Ang-1 &
HFRIEHIF T

SF AL, A4 VEGF. Angl EHE
EHEF R (P<0.05); HEAAMLL, JeZithF
H 5122 WR 25 mglkg 4 VEGF. Angl EHEH#
LT (P<<0.05), WK 4. % 6.
3 e

WA AE K AR, AL 2 R — R HL AR
b, sk S il R AR, SR
P S S TS A R R R 1, AT 5 K 98
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Angl _Pr- L ee— e am—

CAPDH et wm w— —

BFER  BE JEEHT 10 25
P2 ZWERI(mg kg ™)

4 FHARMELRMX VEGF, Ang-1 EAEKT
Fig.4 Bands of VEGF and Ang-1 protein in ischemic brain
tissue of rats in each group

®6 FEAFRKALGMEX VEGF, Ang-1 EAKE ( xds,
n=4)

Table 6 Brain tissue ischemia area protein expression of

VEGF, Ang-1 of rats in each group ( X s, n=4 )

AR FIE/(mg kg )VEGF/GAPDH Ang-1/GAPDH

TR — 0.08+0.03 0.08+0.03
it — 0.16+0.07"  0.18+0.04
JE BT 10 0.73+0.07*  0.5940.11%
e U1 10 0.15+0.06 0.18+0.04
25 0.68+0.11  0.56+0.08*

SERFARANLE: "P<0.05; SEPMALLE: *P<0.05
P < 0.05 vs sham operation group; *P < 0.05 vs model group
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