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New Zealand rabbits were randomly divided into control group, model group, Astragali Radix (1 g/kg) group, Angelicae Sinensis Radix
(1 g/kg) group, Astragali Radix-Angelicae Sinensis Radix (1:1, 1:5, 5:1) groups and atorvastatin (5 mg/kg) group. Except for control
group, the other groups were modified to prepare the intimal hyperplasia model of common carotid artery according to common
carotid artery cannula method, and given 2% high-cholesterol diet from the first day after operation. Rabbits in each administration
group were ig corresponding drugs on the first day after surgery, once a day for 28 d. ELISA was used to detect levels of total
cholesterol (TC), triglycerides (TG), low density lipoprotein cholesterol (LDL-C) and high density lipoprotein cholesterol (HDL-C)
in serum of rabbits in each group; Masson staining method was used to observe the pathological changes of carotid artery and degree
of vascular intimal hyperplasia in rabbits of each group; Immunohistochemical method was used to detect the expressions of
a-smooth muscle actin (a-SMA), osteopontin (OPN) and proliferating cell nuclear antigen (PCNA) in carotid artery of rabbits in each
group; Western blotting was used to detect the expressions of phosphatidylinositol-3-kinase (PI3K)/protein kinase B (Akt) pathway
related proteins in carotid arteries of rabbits in each group. Results Compared with control group, the levels of TC, TG and LDL-C
in serum of rabbits in model group were significantly increased (P < 0.01), and HDL-C level was significantly decreased (P < 0.01);
Carotid artery intimal hyperplasia was obvious, intimal area (1A), intimal thickness (IT), hyperplasia ratio of intimal area (HRIA) and
hyperplasia ratio of intimal thickness (HRIT) in endovascular were significantly increased (P < 0.01); Expression of VSMC
contraction phenotype a-SMA was significantly reduced (P < 0.05), expressions of synthetic phenotype OPN and cell proliferation
marker PCNA in carotid artery were increased (P < 0.01); Expressions of p-PI3K and p-Akt in common carotid artery were
significantly increased (P < 0.01). Compared with model group, the levels of TC, TG and LDL-C in serum of rabbits in Astragali
Radix-Angelicae Sinensis Radix (1:1, 5:1) groups were significantly reduced (P < 0.05, 0.01), and HDL-C level was significantly
increased (P < 0.01); Levels of TG and LDL-C in serum of rabbits in Angelicae Sinensis Radix group were significantly reduced (P <
0.05, 0.01); IA, IT, HRIA and HRIT in carotid of rabbits in Astragali Radix-Angelicae Sinensis Radix (1:1, 5: 1) groups were significantly
reduced (P < 0.01), o-SMA expression in carotid artery of rabbits were significantly increased (P < 0.05, 0.01), OPN and PCNA
expressions were significantly decreased (P < 0.01); PCNA expression in carotid artery of rabbits in Astragali Radix-Angelicae
Sinensis Radix (1:5) was significantly reduced (P < 0.01); Expressions of p-PI3K and p-Akt in common carotid artery of rabbits in
Astragali Radix-Angelicae Sinensis Radix (1:1, 1:5, 5:1) groups were significantly decreased (P < 0.05, 0.01). Conclusion
Astragali Radix-Angelicae Sinensis Radix (1:1, 5:1) can effectively improve intimal hyperplasia of vascular in rabbits, regulate blood
lipids, regulate VSMC phenotypic transformation and proliferation, and its mechanism is related to the inhibition of PI3K/Akt
signaling pathway.

Key words: Astragali Radix; Angelicae Sinensis Radix; intimal hyperplasia; vascular smooth muscle cells phenotypic; cell
proliferation; PI3K/Akt signaling pathway
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AARGH 1 RERFEENRERL (2% AH & B+ 3%
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thickness, HRIT), PEUMIILE A IS A FERE .
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Pifk (1:500). Akt fitfk (1:1000). p-Akt Hifk
(1:1000) A B-actin Hifk (1:5000), 4 CiFEIT
s N HRP ARl =E5t /N B/ 19G $ifk (1
10000, ZFEIEWFE 90 min; JIA ECL 1b 2K GHLE.
5, XM Image J BAF T %A
27 BitEHEE

Hm LA X £ KR, KA SPSS 23.0 K474
TH T Yol &S B AT IE AV 7 2257 AR 56,
% A EL IR B R 3 22930 M, 7 22553 FH LSD
Ko 77 224542 H Dunnett’s T3 F 56 .
3 &R
31 EE-HARMMREMERRES RE ME
f TC. TG. LDL-C #1 HDL-C 7K RIS

W 1R, SIS, MRS F i
H TC. TG Ml LDL-C /KFRZEFm (P<0.01),
HDL-C /K7 & &K (P<<0.01); SHAYZ L%,
B0 (11, 5 1) ZH R BT A T 4 1 i o
TC. TG fll LDL-C /K-F &3 4k (P<<0.05. 0.01),
HDL-C /KPR ZETE (P<0.01); XA ik
TG # LDL-C 7K~F &3 F#{K (P<<0.05. 0.01).

F1 BE-YHEAEAMNREMENBEEEERMED TC. TG LDL-C 1 HDL-C /KEHSM (X+s,n=5)
Table 1 Effect of Astragali Radix-Angelicae Sinensis Radix on levels of TC, TG, LDL-C and HDL-C in serum of vascular

intimal hyperplasia rabbit model (x+s,n=5)

2H /(g kg™ TC/(mmol L)  TG/(mmol L. 1) HDL-C/(mmol 1) LDL-C/(mmol L1

o} R — 2.95+0.41 0.64+0.05 4.49+0.13 0.524+0.18
it — 64.24+13.12"  6.39+1.55" 0.8740.05™ 15.83+3.34*
I 1 53.56+11.60 5.1341.37 0.6440.26 18.57+3.94
=1E| 1 50.31+8.88 3.98+0.91°° 0.54+0.31 11.94+2.62°
ER-HHAC D 2 25.924+10.02°  2.91+0.98*" 430+1.83*" 6.114+1.97°°
HE-4IH5) 6 54.90+10.02 6.224+1.32 1.27+0.60 15.124+2.25
HE-4HG D 6 29.15+2.85" 2.3840.73*" 6.16 +3.44°° 6.53+1.65"
FT ek AT 0.005 9.04+2.44%" 2.1140.62°° 5.95+1.31°" 2.87+1.83""
ExiieA L. "P<0.05 "P<0.01; SERMAHE: “P<005 ““P<0.01, FTXM

*P<0.05 ™P<0.01vs control group; “P<0.05 ““P <0.01vs model group, same as below tables
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Al WIS, R4 2520 M8 B2 HE A PR

"\§ : 4:. i d
HR-4H (1D -4 (1:5)

A7, AHIG AR BE AR A H R

W 2 fron, SXTI R, B IAL 1T,
HRIA. HRIT B & & (P<0.01), KGRI
BKANTE AT B A J H I S PR P A A AR
PR, -9 (101, 55 1) A RFHERAMIT

40 IA. IT. HRIA. HRIT ¥ & Z{L (P<<0.01).

Ad

-

WU (51 1) BRI

E1 #X-HARENREDENBRIGERRGBERIEELAIEMm (Masson, X 100)
Fig. 1 Effect of Astragali Radix-Angelicae Sinensis Radix on pathological changes of common carotid artery in vascular

intimal hyperplasia rabbit model (Masson, < 100)

#*2 EE-YEREMNRELEARSEERFTAZIKIA. IT. HRIA R HRIT B0 (x+s,n=5)
Table 2 Effect of Astragali Radix-Angelicae Sinensis Radix on IA, IT, HRIA and HRIT of common carotid artery in vascular

intimal hyperplasia rabbit model (x+s,n=5)

A5 7l E/(g kg™ 1A/um? IT/um HRIA/% HRIT/%
Xt B — 6 711.80+1 583.54 2.9240.58 0.0640.01 0.0740.01
A — 43 150.40 =10 544.20* 25.69+9.09™ 0.3540.03™ 0.3740.02™
B 1 37 335.00+7 316.51 19.53+3.57 0.3240.05 0.3740.05
=] 1 44 011.00+9 800.04 19.33+0.72 0.29+0.04 0.3640.05
WE-48 1D 2 15 493.00+5 119.52°" 4.43+0.98"" 0.18+0.06**  0.184+0.03**
WE-4H (1:5) 6 45 310.20 £ 16 247.25 22.29+12.54 0.33+0.07 0.34+0.11
WE-48H B D 6 11 904.60+9 971.65" 5.00+1.98"" 0.23+0.08**  0.224+0.10*"
Rl FEAR AT 0.005 22 196.00+10 451.97°" 7.12+3.19*" 0.23+0.10°*  0.2040.09*"

33 HE-HARAMNRAEMEANFEERERHTD
Bk a-SMA. OPN 1 PCNA FiEHIF N

a-SMA J& VSMC MW 4a R AR EY), Rl
Bt VSMC 4k 2s: OPN /& VSMC & & Ailbn
EW, HelE S VSMC (14 R 4 R4 PCNA
AERE L VSMC FI3E5ETEPE. Wil 2~4 FI5E 3 BT
N, SXTHRRA bRE, BERANUEIIK a-SMA Fik
BEFEL (P<<0.05), OPN il PCNA Fit & THa
(P<<0.01); SHAAHILE, -4 Q1.5 1)
R FIFEAR AT IR o-SMA ik B2 T+ 5

(P<<0.05. 0.01), OPN F1 PCNA £itEEHK (P<
0.01); - (1:5) HFEBIK PCNA £ik
BEFK (P<<0.01).
34 HE-HARMMREMEARPRESEREHE
Bk PI3K/AKt BB X T B RIAMNFIT

W 5 AR, SxHRATER R, AR 20 20 Bl ik
p-PI3K il p-AKT & R IA /K T+ (P<0.01);
ERERA R, -4 (11, 1:5.5:1) 4
KB FEARAt YT 2H 250 Bk p-P13K Fl p-Akt & 1R IA
KPR 2 K (P<<0.05. 0.01).



¢ 8% 202487 H52% H 158  Chinese Traditional and Herbal Drugs 2021 August Vol. 52 No. 15 « 4603

) S Al
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FikFORMAMRSE, K3, 4[H

Arrow indicates positive expression, same as fig.3 and 4

B2 EX-ZHEARENREDEANBRIGERBTEBEEK o-SMA RIZFIFM (X 200)
Fig. 2 Effect of Astragali Radix-Angelicae Sinensis Radix on a-SMA expression in common carotid artery of vascular intimal
hyperplasia rabbit model (<200)

iggk:?ur

BIEAR AT

it
3

HEE N (1 HE-UA (1:5) B ETERCEED BT b
E3 BEE-HARAMRENERNERGERBFREEK OPN RILMFNT (X 200)
Fig. 3 Effect of Astragali Radix-Angelicae Sinensis Radix on OPN expression in common carotid artery of vascular intimal
hyperplasia rabbit model (><200)

®

RS g o i N A s SEEEE
FE-HH (1D -4 (1:5) W2 (501D FTFEEAbTT
B4 WE-HEARANREDENREERBTREIK PCNA RIZHIFZE (X 200)
Fig. 4 Effect of Astragali Radix-Angelicae Sinensis Radix on PCNA expression in common carotid artery of vascular intimal

hyperplasia rabbit model (=<200)
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3 HE-HFARANREMENREEFERFTUREK o-SMA. OPN #1 PCNA F=Ri&

Y820 (X+s,n=5)

Table 3 Effect of Astragali Radix-Angelicae Sinensis Radix on expression of a-SMA, OPN and PCNA in common carotid

artery of vascular intimal hyperplasia rabbit model (x+s,n=5)

2H 53 79 kg ™) 0-SMA/pm? OPN/pum? PCNA/um?
Xt R — 0.4040.05 0.2240.02 0.24+0.03
| — 0.23+0.01* 0.3340.02" 0.334-0.03"
HIS 1 0.26+0.02 0.32+0.06 0.31£0.02
=1E| 1 0.264-0.03 0.2940 0.3140.02
HE-HHA D 2 0.3940.03*" 0.2440.02"" 0.23+0.01°*
HE-HH 5 6 0.2540.03 0.3040.03 0.29+0.03**
HE-HHG D 6 0.3840.05" 0.214+0.01"" 0.23+0.01°*
FAT AR AT 0.005 0.34+0.02° 0.22+0.01°* 0.24+0.03**
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Fig. 5 Effect of Astragali Radix-Angelicae Sinensis Radix on PI3K/Akt pathway related protein expressions in common

carotid artery of vascular intimal hyperplasia rabbit model (x+s,n=6)
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