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[Abstract] Objective: To investigate the protective effects and mechanisms of Huangqi (astragalus)-Dangui
(angelica) pair on the liver of ApoE” mice with atherosclerosis (AS). Methods: Totally 50 ApoE™ mice were
randomly divided into a model group, an astragalus—angelica low—dose group, an astragalus—angelica medium—-dose
group, an astragalus—angelica high—dose group, and a simvastatin group, with 10 mice in each group. Ten
C57BL/6 mice were set as the normal group, which was fed with general feed. The remaining ApoE™ mice in
each group were continuously fed with high—fat diet for 8 weeks to establish an atherosclerosis model. All
groups began to receive medication after 4 weeks of feeding, and after 4 weeks of continuous medication, the
serum total cholesterol (TC), triglycerides (TG), low—density lipoprotein cholesterol (LDL-C), and high—density
lipoprotein cholesterol (HDL—-C) levels were measured using biochemical methods. Oil red O staining was used to
observe the pathological changes in liver tissue. Immunohistochemistry was used to detect inflammatory markers
interleukin-6 (IL-6) and tumor necrosis factor-a (TNF-a). Enzyme linked immunosorbent assay (ELISA) was
used to measure the levels of superoxide dismutase (SOD), malondialdehyde (MDA), and glutathione peroxidase
(GSH-Px) in the liver tissue of mice. Western blotting was used to detect the expression of AMP-activated
protein kinase (AMPK), microsomal triglyceride transfer protein (MTTP), and sterol regulatory element—binding
protein—1 (SREBP-1) in liver tissue. RT-qPCR was used to detect the expression of peroxisome proliferator—
activated receptor y (PPAR y) mRNA, liver X receptor a (LXRa) mRNA, and ATP-binding cassette transporter
Al (ABCA1) mRNA in liver tissue. Results: The serum TG, TC, and LDL-C levels in the model group mice
were higher than those in the normal group (P<0.01), while the serum HDL-C level was lower than that in the
normal group (P<0.05). The serum TG, TC, and LDL-C levels in the astragalus—angelica medium-dose group,
astragalus—angelica high—dose group, and simvastatin group were all lower than those in the model group (P<
0.01 or P<0.05). The serum HDL-C levels in the astragalus—angelica high—dose group and simvastatin group
were both higher than those in the model group (P<0.01). Oil red O staining showed that the liver tissue
structure of normal group mice was normal. The liver tissue structure of model group mice was damaged, with
a large number of diffuse orange -red lipid droplets. The orange —red lipid droplets in the liver cells of
astragalus —angelica low—dose group and astragalus —angelica medium—dose group mice showed no significant
improvement. The liver conditions of astragalus—angelica high-dose group and simvastatin group mice were
significantly improved, with a significant reduction in orange -red lipid droplets. The liver tissue SOD and
GSH-Px contents in the model group mice were lower than those in the normal group (P<0.01), while the
MDA content was higher than that in the normal group (P<0.01). The liver tissue SOD and GSH-Px contents
in the astragalus—angelica medium—-dose group, astragalus—angelica high—dose group and simvastatin group were
all higher than those in the model group (P<0.05 or P<0.01). The liver tissue MDA content in the astragalus—
angelica high—dose group and simvastatin group was lower than that in the model group (P<0.05 or P<0.01).
The protein expression levels of IL-6 and TNF-a in the liver tissue of model group mice were higher than
those in the normal group (P<0.01). The protein expression levels of TNF-a in the liver tissue of astragalus—
angelica medium—dose group, astragalus—angelica high—dose group and simvastatin group mice were lower than
those in the model group (P<0.05 or P<0.01). The protein expression levels of IL—6 in the liver tissue of
astragalus—angelica high—dose group and simvastatin group mice were lower than those in the model group (P<
0.01). The relative expression levels of AMPK, SREBP-1, and MTTP proteins in the liver tissue of model
group mice were higher than those in the normal group (P<0.01). The relative expression levels of AMPK,
SREBP-1, and MTTP proteins in the liver tissue of astragalus—angelica medium—dose group, astragalus—angelica
high—dose group and simvastatin group were all lower than those in the model group (P<0.05 or P<0.01). The
relative expression levels of LXRa mRNA, ABCA1 mRNA, and PPARy mRNA in the liver tissues of model
group mice were lower than those in the normal group (P<0.01). The relative expression levels of LXRa
mRNA, ABCA1 mRNA, and PPARy mRNA in the liver tissues of mice in the astragalus—angelica medium—dose
group, astragalus—angelica high—dose group, and simvastatin group were all higher than those in the model
group (P<0.01). Conclusion: Huanggi (astragalus)—Dangui (angelica) pair can regulate lipid metabolism and
improve liver lipid lesions in atherosclerotic ApoE ™ mice, potentially through antioxidant, anti-inflammatory
effects, and regulation of the expression levels of MTTP, SREBP1, AMPK proteins, as well as the PPAR<vy/
LXRa/ABCA1 pathway.
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lipid metabolism; mouse
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SRR A, 2R TSR E L (P>0.05) . (1.36)

*R6 HBEMRIFHEAL LXRe mRNAABCA1 mRNA,
PPARY mRNA 3 RIEELLE

,’P<0.05,P<

(xxs)

(xzs)

A n HYiKlE INF-a IL-6
gl 10 0.037+0.009  0.044 +0.008
TRIZ 10 0.142+0.015* 0206+ 0.012°
WE-MHAMAEE 10 130gkg  0.132£0013  0.196£0.018
WHEYAPHIREA 10 194gke  0.115£0.012°  0.186+0.018
WHEMHEAEA 10 258gkg  0.072£0.011  0.095 +0.006°"
FARMTT4 10 2.50 mg/kg 0.070+0.006°  0.087 = 0.008"

79.630 292.100
P 0.000 0.000

E 5 IR AR 2P<0.01; 5 AL A 20 bb 4K P P<0.05,°P<
0.01; 5 FRMITHILE,P>0.05,
2.5 &4 R4 AMPK . SREBP-1 . MTTP% & #8 %+ & &
Froi BRI/ R ATF41 21 AMPK .SREBP-1 . MTTPZE H H
eIk T IEH 41 (P<0.01); 8 -4 5 h 4] 3 -y
U v 700 i 21 B S AR A YT 4/ BT 41 21 AMPK .SREBP -1,
MTTPZE [FAE X 22 3k PR T AR ZH ( P<0.055% P<0.01 ) 5 2
B — 24 0w 5 4 41/ BT 41 41 AMPK .SREBP-1 \MTTPZE [
A A S R TT A HA , Z RG2S (P>0.05) 6
(WE4.35)

Hibi] n AZHE LXRamRNA ABCAl mRNA PPARY mRNA
E#4 10 112004 100£0.02  129+034
k| 10 073013 075£012 065018
FE-YAMEAEE 10 130gkg 086014  085:0.18 0742025
WE-MHPAEA 10 1%gkg 0932015 097:015  0.89£026"
BE-YHEAEE 10 258 gkg 1002001 L1 £017" 097029
FHAbTA 10 250 mgkg 142£035  120£033"  096+034"
F 17812 547 11931
P 0.000 0.000 0.000

E BRI, P<0.01; SALA AR P<0.01; 5 F
AT ER 1 P50.05
3 3t it

ASHR O LA P 1Y) 5 B B Rk & AL S i R AR
W EEEL S S AE RN A B I ZR 0 SR R (A P g A i 1 2
B2 — AR 5 | & BT 7 A T S i Al
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2 fl S JFJOE 1) 9 RE B, IR AS ) 2 R, B It g3t
T AR 1 ok 2 P WO 1) 96 i T N2 T LA A 4550l T30 ) A Sl A 2
ASHERR S ITAFE SRR SR 3R W, 2 iRy ASELR 3l 2400
LA R SO B S Y I B2 A ST R i R 2 B
AN AYA T o B 2SI 250 I PR 3 FH BUBTAS (e
MBI Z — , ToIe 2 S A 2 A S 2555 Rk
AR EA BRI AR -8, ApoE e —FP Z Ui gEE A, H
A5 B N Z 381 o ApoE I BL IR R i 26 (ARG T Ag , Bout
NARRR BRI 2 SR AE 0 Apo ks BUSE Y B AR S F
FEHIBHEIRTT ASH) S s,

AR5 R B BRI W3 ApoE'/ N B ST ASHRE A | g
B2 (1:1) % AS/NBURIE R PR3 1 FH o 45 R
B -2 5 25 X BE [ I 30 Tk o B B 4L ApoE -~/ BRI TC
TGHILDL-C/K -, 4& i HDL-C/KF-, [FIB M £ O g £ R
o 79 2 U 24 % T o 3 Uk G A A A ApoE /N BRI
JH I R 30 25 ARG D0 o A0 38 B M I3 25 % B Bt Ak o
WE & RE B I o

JFF I 2 A B A 9 0 B, MTTP .SREBP-1 . AMPK
55 RS B A Ry o B E AR H  MTTPE AR 7 A8
AR B BRI E L AE RN, MTTPEZ 71 5 TG
SIRERE Iz MR EERR R (very low—density lipoprotein,
VLDL) FAE SRR 8 A DR FT 32 I, JHF 4 ML P A9 MT TP 1 B
R R B 26 T4 VLDLAY 72 Ak 4 @ A0 20 b 36 56
HRAE R0, AMPK S g B A ) SC SR 49 [ F o AMPKI& 422 1]
REVD B JHE I v iy JIEL 11 R D 1D 8 6 A, EL AMPK 803 2
TR 1 745 A 8 H-1c(sterol regulatory element-binding
protein—1lc, SREBP-1c ) (Y R fif 21, AMPK 3 %3 i 45 1 BT
W R A e 07 R A 3R A & HEVE F L AERR AR
A5 v, AMPK AT 410 i 7 = 1t % 5% A ( malonyl - coenzyme A,
malonyl-CoA ) I 7= A= , {8t Hig I AR A\ e % o il i I3 1 T
P R B T4 A B M (sterol regulatory element-binding
protein, SREBP ) {E 5 il g 57 4 C i fry o 22 B o, 2 42 il g it
A UL PR B I RS G e S R, 8y IR T e B i R
TG A B SREBP H 3Fp 2 ZE W AU 4 %, RISREBP-1a.
SREBP-1c¢HISREBP-2P3, SREBP- 1 ¢ 238 115 i I 2 A TG A hi
Y BN, BT g 17 2B K, 1T SREBP—1a AT LU 28 A=
WA s AR 25 R s, - R
24 19 1 77 22 20 B S ARt 7T 20 /0 BRI 21 2L AMPK LSREBP-1
MTTPEE A 23k i R T A4 ( P<0.053 P<0.01) , K W]
24 )0 250 0 3 1 98 5 AMPK \MTTP .SREBP- 175 [ (3%
JAFHERR BTACHH , SR4P FFIE

PPARY/LXRo/ABCA 1 345 7 B [ Bt A1 it i 72 oh B &
FEF, JEIRTT ASHUFTHLARE, PPA Ry & Br A G 4 55 N F 1
Bt Z R R e FLXRoAYE 317 TG PPARy/
LXRa [ iESFIHIABCAL ATPSE & £154318 8 11 G1 (ATP-bin-
ding cassette transporter G1,ABCG1)[PJJJH [&BEHE | 4k 4510
B REARAS , D822 AS/IN BRI A8 P01, AR Y 45 SR ik | SRR 21
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bl , B RS — 2 U e ) 2/ U 2R U0 vk T R 4 /0N, L
BE T A B Y g ) e 2 S AR T T 2N B
HZLXRa mRNA.ABCA1 mRNA.PPARy mRNAAHX ik
TR TR (P<0.01) , H7R 2 FE Y U 2460 T BESE o 151
PPAR~y/LXRo/ABCA 13 [ /1l 78 JIHL [ B2 41375, 4038 I O g o
IR A

L5 TR, B - IF 25X AR IR B K AR R Ak Apok -
/NEA g ARG, o A A g B 28 AL T RE b e Ak BT
# JHPEMTTP .SREBP1 . AMPKZE 357K F- X PPARY/LXRo/
ABCA L %, i 1 BH (R BEA I , Pt P
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