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Protective effect and mechanism of ligustrazine combined with astragaloside IV
on angiogenesis of human umbilical vein endothelial cells
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Abstract: Objective To study the protective effect and mechanism of ligustrazine combined with astragaloside IV on hypoxia injury
of human umbilical vein endothelial cells (HUVECs). Methods The model of hypoxia injury was established, and the cells for
pharmacodynamics study were divided into five groups: control group, model group, ligustrazine group (80 pg/mL), astragaloside IV
group (40 pg/mL), and compatibility of astragaloside IV and ligustrazine group. The effects of ligustrazine, astragaloside IV, and their
compatibility on cell proliferation in each group after hypoxia injury were detected by MTT assay. Immunohistochemical method was
used to observe the expression of proteins VEGF and Ang-II in HUVECs with hypoxia injury, and Western blotting was used to
observe the expression of proteins VEGF and Ang-II. RT-PCR was used to observe the mRNA expression of VEGF and Ang-II.
Results Compared with those in the model group, cell viability of ligustrazine group, astragaloside IV group, and compatibility group
significantly increased, and the best group was ligustrazine (80 pug/mL) + astragaloside IV (40 pg/mL) group. Ligustrazine (80 pg/mL) +
astragaloside IV (40 pg/mL) group could up-regulate the protein expression levels of VEGF and Ang-II and the levels of VEGF and
Ang- I mRNA. Conclusion Ligustrazine combined with astragaloside IV may be targeted by increasing angiogenesis factor, and the
expression of VEGF and Ang-II plays the role of promoting angiogenesis.
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oH]D); A /NE (billups-rothenberg) .
1.3 AR5

JIEHE, i $0=98%, #it'5 GR-133-150103,
MR AR AR AR R, TR =
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Al; HIEEHL(DMSO), #it5 DH105-2, J2[H Sigma
AT SEARIFE, i H-004160411, JRFERITE
WIEARA WA BRI, #5 H-004B160418,
WA R I AIEARA IR AT fab g (FBS), it
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42H10121, JEatshE B AE YRR PR ST s MEmeis
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FL200 uL, 37 C. 5%CO,. MIFNG AR I=4
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4, NIHEEE (80 pg/mL), HEFTF (40 pg/mL),
JIIE W (80 pg/mL) + 3 EEH T (40 pg/mL), AR
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22 HAEHBERN)SES &K BHE AR
S35 HUVECs 4HRa: 7SR E2 N
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CEEi T = VKRS T S VN
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Loading Buffer & [ EFEZEM, Wh/K A 5 min ff 78
SR UK EE O, B4 PVDF IR, =ik
HM 1h, & TBS-T WG, 4 CHEH VEGF (1 :
5000, Ang-II(1 : 500) il B-actin, 12 h J5#i il TBS-T
EVE M P15 1gG-HRP =¥ & 2 h, TBST
USRI AE RO
2.5 RT-PCR ;%4 VEGF #1 Ang-II mRNA By3Ri%
¥ HUVECs 4% 1 X 10°AN/FLAH T 6 FUbP, #%
W27 WA RS, 4% Simply P &t RNA $2

GRS Ui B 7 4 R RNA s H BioSpec-nano
KA s s INFEIK E Gene Bank H A Y B-actin 54
J¥%1. VEGF mRNA 5[4)/7%. Ang-Il mRNA 5|4
P50, B A G AN G ) (R D, B
RNA Wi 5% i cDNA #2207 BioRT Wi kg™
BRI U B A5 7 v SR 3 A0 1ERR P 4% I BioEasy
SYBR Green I RT-PCR Kit Manual 15 9434758
JETE PCR §HY.  HARFE R SR AE AR 2 543 H % H
2*AACt Yio

%1 RT-PCR3I¥FFI
Table 1 Primer pairs used in RT-PCR

A Em G (5°-3) KI5 (5°-3)
VEGF CCAATAATCAGAGTGGCAGTG ATAGACATAAATGACCGAGGC
Ang-II AGTCCACCTGAGGAACTGTCT GATGTTTAGGGTCTTGCTTTG
B-actin GGAGATTACTGCCCTGGCTCCTAGC GGCCGGACTCATCGTACTCCTGCTT

2.6 FitFAIE

ARSI H K SPSS 18.0 AT TS 124 4b
P, S DL X £5 KR, SRR E 7 22 0 ridk
A7 40 TR LA
3 &
3.1 MERE 15 HUVECs ZAARIE5E A 220

BB A R W E T A A A (P<
0.001). JIWE . B 1 FHEF 20 40 i A7 3 56 B S 19
PO S B 2 A AN AT R B B I, A
W & 25 5% (P<<0.001), Mt BRI
WA a I EEH . 2RI 2.
3.2 ERE S HUVECs AR 7S RS 0E

7 DO R A U B R, A RARIE, 1%k
JCITE T BN 4 IR AR, 4 M sont
WAL BRI D, ] WK S a7 Al fuis s )il
HRA, EEHAFAL. ARG AU R
A, ARG, 40 MR A R A R D
LK 1.
3.3 MERE 1S HUVECs 48 VEGF. Ang-Il &
SESe:EA !

VEGF 55 Ang-I1 =7 45 N B2 4l i g 25 rp &
1, BEAHE BN Ay P AR B O ORE o K R i 4 TR
e SUNIRFEE N 0, fmAEe Ll 255, 4518
N, B VEGF 5 Ang-11 7ES S AF TR A
FRFER T X 4]l (P<<0.05), TS S
afE—2 8  VEGF 5 Ang-Il fHPERIE (P<
0.001). 455 WK 2 Fik 3.

®2 IS, SERER-_EFRMAMRERYH HUVECs
HBIETERIRNE (X L5, n=06)

Table 2 Effect of ligustrazine, astragaloside IV, and their
combination on proliferation of HUVECs injuried by

hypoxia (X £s, n = 6)

# plugmL™)  AfH AFEH1%
X — 0.34+0.02 100.1+ 2.2
| — 0.31+0.01** 91.4+ 324
=10~ 80 0.3740.05" 108.5% 6.0"
HICHH 40 0.400.05" 116.4+122"

JIEIE ST 80+40  0.4240.047 123.0+13.2™

R4 A4P<<0.01 A**P<<0.001; SR L. P<
0.05 "P<0.01 “P<0.001

44p <0.01 444P < 0.001 vs control group; P < 0.05 P < 0.01
"P<0.001 vs model group

3.4 Western blotting #&il VEGF #A Ang-Il EH %
Western blotting 254 7, BRI ARG A 451
T HXE4IA L, VEGF 8 ARIE LW Bk,
Ang-Il HAREB N, HEBEER. HHH44
VEGF AW B3, )10 5ol P icin
R EE (P<0.001), 1|55 R R
Y1 Ang-11 & (A RIK BRI — D380, 7 50
F (P<0.001). Z5HREM, IS R
PRy N g, PTRE S G N VEGF Al
Ang-11 R ARIEM . RN 3.
3.5 %t VEGF #1 Ang-II mRNA RiZBIE 0N
RT-RCR £ 7R, BRI 5] A4lAd L,
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1 ISk, EXRERZHFRAXRERH HUVECs AR SRFIE
Fig. 1 Effects of ligustrazine, astragaloside IV, and their combination on morphology of HUVECs injured by hypoxia
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Fig. 2 Effects of ligustrazine, astragaloside IV, and their combination on protein expression of VEGF and Ang-II in HUVECs

injured by hypoxia (immunohistochemical staining)

&3 BLAVEGF.Ang-l EERIZREDTER (X £5,n=6)
Table 3 Results of levels of VEGF and Ang-II in each

group (X £s,n=6)

M plpgmL™) VEGF Ang-II
X He — 179.874£2.53  180.44%+1.39
| — 175.67+2.14*  176.96+2.36*
I 80 174.67+2.31  176.35+2.72
g UiRES 40 100284377 90.1542.08""
JII &+ 3 80+40  9045+2.14™"  60.28+2.99™"
R

Lt AL L 4P<0.05;

4P <0.05 vs control group; -

S L T P<0.001
P <0.001 vs model group

VEGF H1 Ang-Il mRNA k8800, (H2 G W% .
WS04 VEGF mRNA Rk B3hn (P<
0.01), #4254 Ang-Il mRNA £k BN (P<
0.001). &I 4. DL ESZEGRI, I EWEE B
O AT DR A A N e 4 i, W Re S B
VEGF Fll Ang-II mRNA £k A%,
4 g

RPHEEL: A g i mn 2 27 iEAUH
Z)NY “ i pn e A, Hrm AR 5 2,
(BRI TCTAI R == 7o “ AR AR AVR T I VR
MVEVELEIGIR N - o2 AT 2 A2 . “ A8 BEAR
TR, AP ARSI IE AP D6,
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Fig. 3 Protein expression of VEGF and Ang-II in HUVECs

injured by hypoxia of each group (Western blotting, X +s, n =6)
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