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Effect of Huangqi Chifeng Tang on liver lipid metabolism in carotid
atherosclerosis rats based on metabonomics
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Abstract: Objective To investigate the effect of Huangqi Chifeng Tang (HQCF) on hepatic lipid metabolism in rats with carotid
atherosclerosis (CAS) based on metabolomics. Methods SD rats were randomly divided into five groups: sham operation group,
model group, atorvastatin calcium tablet (Ato, 1.8 mg-kg™") group and HQCF low and high dose (1.53, 3.06 g-kg™") groups. The rat
CAS model was established by arterial clamp surgery combined with high-fat diet feeding. Rats in the sham operation group only
underwent carotid artery separation without using vascular clamps and were fed with basic feed. The modeling period lasted for 12
weeks. After the modeling was completed, intragastric administration was given once a day for 28 d. HE staining was used to evaluate
the pathological morphology of the carotid arteries and livers of the rats. The levels of liver function, blood lipids and liver oxidative
indicators in rat serum were detected by kit method. The expression levels of inflammatory factor genes in rat liver tissues were
determined by real-time fluorescence quantitative PCR (qQRT-PCR). The levels of lipid metabolism-related proteins in rat liver tissues
were determined by Western blotting. Non-targeted metabolomics was used to analyze the metabolite profiles of rat liver tissues.

Results Compared with the model group, the levels of triglyceride (TG), total cholesterol (TC), low-density lipoprotein cholesterol

RS EHER: 2024-11-14

ESWH: BRILEEARFEHESETH (PL2024H239)

TEEEN: XA, WLitsid, AFi g2t et R 28R 7. E-mail: liugiuyue0930@163.com
HBEEE: AWK, Wt #uR, WA, AFhZ 25t KA FHERT L. E-mail: keji-liu@163.com


mailto:liuqiuyue0930@163.com

1092 « FA8EFESH 2025F5H %¥rytat % Drug Evaluation Research Vol. 48 No. 5 May 2025

(LDL-C), aspartate aminotransferase (AST), and alanine aminotransferase (ALT) in the serum of the HQCF groups were significantly
decreased (P < 0.01); The formation of carotid artery fibrous plaques and calcification foci was significantly reduced, and the fatty
degeneration of liver tissue was significantly improved; the activity of superoxide dismutase (SOD) in liver tissue was significantly
increased, and the content of malondialdehyde (MDA) was significantly decreased (P < 0.01); The expression levels of tumor necrosis
factor (TNF)-a, interleukin (/L)-6 and IL-1f genes were significantly decreased (P < 0.01), and the expression levels of fatty acid
synthase (FAS), sterol regulatory element-binding protein-1c (SREBP-1c), and proprotein convertase subtilisin/kexin type 9 (PCSK9)
proteins were significantly decreased, while the expression level of peroxisome proliferator-activated receptor y (PPARY) protein was
significantly increased (P < 0.01); A total of 30 differential metabolites were identified in the liver tissues of rats by non-targeted
metabolomics, mainly enriched in primary bile acid biosynthesis, sphingolipid metabolism, tryptophan metabolism and other metabolic
pathways. Conclusion The mechanism by which HQCF improves lipid disorders in CAS rats is related to the regulation of liver
tissue metabolite levels, thereby improving liver lipid metabolism.
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Fig.1 Pathological changes of carotid artery tissue in each group of rats (HE stain)
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F£1 HBEAXRIFNAERIIAEKFELLE (X x5, n=10)
Table 1 Comparison of liver function and blood lipid levels in each group of rats ( X *s, n=10)
Y] A ek ) TC/ ) TG/ ) LDL-C{ AL”l:/ AS"l:/
(mmol-L ™) (mmol-L™) (mmol-L™) (UL (UL
(EEN — 1.78+0.17 0.4640.08 0.8040.12 35.27+3.29 30.64+3.58
F R — 4.06+0.37% 1.25+0.15%  2.69+£0.26" 7226+ 5.44% 85.63+6.04*
HQCF 1.53 3.15+0.34™ 1.13£0.10 1.81+0.20" 64.78+3.89™" 75.68+5.44™
3.06 2.56+0.24™ 0.79+0.07™ 1.99+0.16™ 47.38+4.03" 58.13+4.29™
Ato 0.001 8 2.77+0.28" 1.01+0.08" 1.72+0.17" 45.73+3.67" 50.64+4.23"

SxPEA L #P<0.01; SHMALLE: TP<0.01.
#P <0.01 vs control group; “"P<0.01 vs model group.
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KA HE et LR, SEFARAMEL,
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JHEH 2R 9 REAE FH o

2 BEXRIFEAREFEN HE LE)
Fig. 2 Pathological changes in liver tissue of rats in each group (HE stain)
*2 BEXBRFAARMEFKFLE (X s, n=10)

Table 2 Comparison of inflammatory factor levels in liver tissue of rats in each group ( X £s, n=10)

20531 il (gke™) TNF-a/GAPDH IL-18/GAPDH IL-6/GAPDH
BFER — 23.1940.93 1.0640.07 1.1840.12
(e — 95.3446.62% 4.3740.31% 5.67+40.39%
HQCF 1.53 57.62+44.05" 3.0240.20™ 2.9340.24™

3.06 53.2244.29™" 2.8440.27™" 2.9040.26™
Ato 0.001 8 48.7143.89"™" 2.2540.19™ 3.3440.29™

LXTRALLEE: #P<<0.01; SRAALLE: “P<0.01.
#P<0.01 vs control group; “*P<0.01 vs model group.

3.5 HQCF 5t CAS KRATAEEL S RHK TR
A

LEFFHZIR R T SOD FIHT AL By I 1t 0 i
FULEA =) MDA & &. SRER, SHEFAR

HAHLL, B SOD it Pk, MDA & & &
EHn (P<0.01); HEAAHLL, HQCF Tildl e
FieE T SOD i, EBEMRET MDA FE (P<
0.01), KB HQCF HAHEMMEN (& 3D,



* 1096 - F4A8EFSH 2025558

‘iﬁ ¥rigthat AL Drug Evaluation Research

Vol. 48 No. 5 May 2025

*3 JEARFAREURHKFELR (X x5, n=10)
Table 3 Comparison of oxidative stress levels in liver tissue

of rats in each group ( X £s, n=10)

13 %IJ%/ SOD{ MDA/i
(g'kg™ (U-mg™ (nmol-mg™")
BFER — 201.5349.87 1.7540.06
Rt — 127.2747.13% 3.7320.13%
HQCF  1.53 144.06410.79™ 3.2540.12*
3.06 157.19411.68™  2.4840.09™
Ato 0.001 8 173.53#10.72*  2.0540.09™"

HXIA L #P<0.01; SHMALLE: TP<0.01.
#P <0.01 vs control group; **P<0.01 vs model group.
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lc. PCSK9 #1 PPARy BB RILRISME
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BT EZHZRAR A B s, R TFARAL, HEAA
FTHQCEF #1575 2 4R R AR B (1 I AR P AH

1.0 #H 1.5-
T
0.8 =
= y 104
£ 0.6 5 % é . P
g? T (5]
=04 o
FAS T3X10° 2 & 054 o =
=024 2
w
SREBP-1¢ 1.22X10° 0 d 0 |
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PCSK9 7.20X 10 15 1.0
0.8+
PPARY 5.70 X 10% g 10 ## =
- §° gt 206
< &
B-actin 420X10* 0|
Z 05 gL
(=9
B & 0.2
BFER A 1.53 3.06 Ato :
HQCF/(g-kg™) 0 0

RFEAR #A 1.533.06 Ato
HQCF/(g-kg™)

ﬁ_%* A 1.533.06 Ato
HQCF/(g-kg™")

LX AL #P<0.01; SRAMLILE: “P<0.01.
#P <0.01 vs control group; “*P<0.01 vs model group.

&3 KAKRAFEL FAS. SREBP-1cv PCSK9 #1 PPARy EEFRIXEKFE(X £5, n=3)
Fig. 3 Expression levels of FAS, SREBP-1¢, PCSK9, and PPARY proteins in liver tissue of rats in each group ( X *s, n=3)
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Table 4 Differential metabolite of liver tissue in each group of rats
% BETHN PRI ST fR S T gk mp s HOCR
BFAR  vs HA
1 [M—H]* sphinganine 1-phosphate -T2 CisHaoNOsP 3993021  1# i
2 [M—H]J* 2-deoxyguanosine 5'-monophosphate 2'-Jfii % 'S+ CuHuNsOP 3650977  1* iy
3 [M—H]* D-2-hydroxyglutaric acid D-2-#25E R CsHgOs 166.073 5 14 "
4 [M—H]* terephthalic acid K2R Z FR CsHsOx4 184.061 9 it -
5 [M—H]" taurohyocholate AR AR AR 6 CasHasNO7S 4982855  1# 1
6 [M—H]* xanthine FHIE CsHaNsO2  151.0247  |* T
7 [M—H] taurocholic acid SR UHilEl CasHasNO7S  514.2810 e -
8 [M—H]  taurochenodesoxycholic acid AT AR 2 IR CasHssNOeS  498.289 1 i ™
9 [M—H] 3a, 12b-dihydroxy-5b-cholanoic acid 3a, 12b- —¥£3£-5b-JlHR C24H4004 4372901 1# ™
10 [M—H]" allocholic acid NS Ca2sH400s5 4532851 1 1
11 [M—H]" cholic acid JiEN C24H4005 453.2853 14 1
12 [M—H]" ursocholic acid AERR C24H400s 4532853  1# I
13 [M—H]"  N-acetyl-L-glutamic acid N-ZB-L- 2R C7HuNOs 188.055 2 i 1
14 [M—H]" FAD PRI AL IR CxH3NgO1sP2 7841510  1# T
15 [M—H]" docosahexaenoic acid TN C2Hz0:> 327.2326  1# i
16 [M—H]" 13-HODE 13-+ )\ B IR CisH3:03 3412323 |* ™
17 [M—H]" 12, 13-EpOME 12, 13-+ )\ WGl C1sH3203 2952271  |* 1
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