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[Abstract] Objective: To study the mechanism of Huanglian Jiedutang (HLJDT) in treating mice with atherosclerosis

(AS) by improving ferroptosis. Methods: A total of 10 SPF C57BL/6J mice were selected as a normal group, and 50 ApoE” mice
were randomly divided into five groups: model group, low-dose group of HLJDT, medium-dose group of HLJDT, high-dose
group of HLJDT, and atorvastatin (ATV) group. ApoE” mice were fed a high-fat diet for eight weeks to establish the AS model,
and at the 9th week, they were given normal saline, low, medium, and high doses of HLIDT (3.9, 7.8, 15.6 g-kg"'-d"), and
atorvastatin calcium tablets (0.01 g-kg'-d"), respectively, for a total of eight weeks. The formation of aortic plaque in mice was
observed by gross oil red O staining and Masson staining. The levels of total cholesterol (TC) , low-density lipoprotein cholesterol
(LDL-C) , triglyceride (TG) , and high-density lipoprotein cholesterol (HDL-C) in blood fat were measured by the automatic
biochemical analyzer, and the mitochondrial structure of the aorta was observed by transmission electron microscopy. The content
of serum superoxide dismutase (SOD) in serum was detected by enzyme-linked immunosorbent assay (ELISA). The content of
reduced glutathione (GSH) in serum was detected by the microplate method, and that of malondialdehyde (MDA) in serum was
detected by the TBA method. The protein expression of nuclear factor E,-associated factor 2 (Nrf2)/glutathione peroxidase 4
(GPX4) signaling pathway was detected by Western blot. Results: Compared with those of the normal group, the contents of TC,
LDL-C, TG, HDL-C, and MDA in the serum and the aortic vascular plaque deposition of the model group were significantly
increased (P<0.01), while the expression levels of SOD and GSH in serum, as well as Nrf2, solute carrier family 7 member 11
(SLC7A11) , and GPX4 in aorta were significantly decreased (P<0.01). Mice in the model group appeared mitochondrial
fragmentation and vacuolation in the aorta, volume atrophy, mitochondrial crista reduction, or a loose and disorganized form.
Compared with those in the model group, the aortic vascular plaque deposition was significantly decreased in the low-dose,
medium-dose, and high-dose groups of HLIDT and ATV group, and the contents of serum TC, LDL-C, TG, and MDA in serum
were significantly decreased (P<0.05, P<0.01). The contents of serum SOD and GSH and the expression levels of Nrf2,
SLC7A11, and GPX4 in the aorta were increased (P<0.05, P<0.01), and the symptoms of aortic mitochondrial vacuolation were
alleviated. The number of cristae was increased, and they were ordered neatly. Conclusion: HLJDT can reduce aortic vascular
plaque deposition, decrease blood lipid and MDA expression, increase SOD and GSH expression, and ameliorate the pathological
changes of ferroptosis, the mechanism of which is related to the Nrf2/GPX4 signaling pathway.

[Keywords] Huanglian Jiedutang; atherosclerosis; ferroptosis; nuclear factor E,-associated factor 2 (Nrf2)/glutathione
peroxidase 4 (GPX4) signaling pathway
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F1 BEMEGWNASNMREREHFMNE (3+5,2=10)

Table 1 Effect of Huanglian Jiedu Tang (HLJDT) on weight of

AS mice (x+s5,n=10)
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Fig. 1 Effect of HLIJDT on oil red area of AS mice aorta (x40)
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Table 2 Effect of HLJDT on aorta oil red area of AS mice (x=+s,
n=10)
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Bl 6 £ A VT 2H 0.01 2.42+0.45Y
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Fig. 2 Effect of HLJDT on masson-trichrome staining of AS mice aorta (Masson, x400)
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Table 3 Effect of HLJDT on TC, LDL-C, TG and HDL-C expression of AS mice (x+s,n=10) mmol-L"

20 51 Fl /g k! TC LDL-C TG HDL-C

EHA 1.41£0.34 3.25£0.26 5.02£1.50 0.83+0.29

AL 16.73+2.68" 10.42+1.00" 10.02+2.81" 1.62+0.35"

WA i BE A AR AL 3.9 13.87+2.30” 8.01+1.76> 7.02+1.46> 1.54+0.36

W g PR AL 7.8 11.48+1.26% 7.00+2.48% 6.72+1.39Y 1.5240.57

I i BE A R AL 15.6 9.36+1.29% 5.32+1.40% 5.78+1.46% 1.49+0.39

BTG AR A 7T 21 0.01 10.91+1.23Y 5.74+1.55> 3.87+1.93Y 1.58+0.38
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B3 HEMIZFHNASMRERNREMERS
Fig. 3 Effect of HLJIDT on morphology of aortic mitochondria in AS mice (TEM, x1 500)
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Table 4 Effect of HLJDT on SOD, GSH and MDA expression of AS mice (x+s,n=10)

45 /g kg SOD/ng- L GSH/mg-L" MDA/pmol-L"

L4 1034.12+112.45 83.59+12.63 3.0240.53
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BTG A T 4 0.01 738.26+38.82" 79.38+23.74% 4.08+0.64>
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Fig. 4 Electrophoresis of Nrf2, SLC7A11 and GPX4 protein
expression
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Table 5 Effect of HLJDT on Nrf2, SLC7A11 and GPX4 protein

expression of AS mice (X+s,n=3)
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B WF 9% I 55, B OE R B IR IT AS HoA LR IR
P20 R T 1 R 0 I AS BRI PR IR
A5 FR 53 B A P R i R 7K, B IR B C B i B
Jg 22 B8 K7, 3l R RE RN, B AT e e BE B AR
FH2 R T AS AR AU T 1 9 1 8508 B HAE AL
il 3E A AR B, A IE R SRRV R, B
T i BE AR R R ) R BTG A T 4 B
% 3 3h bk & s B B O R AN BUIL Y TC .LDL-C . TG
MDA 7K -, [6] B T 5 1L 7% SOD .GSH KF- . 7E5%
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LR AR R ZE i, SR IR P 0 o /b 5 S IR 1L 3R
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DA B H2 30 5 4 6 B v e 90 1 R 3 T AR 1 i R
i AR AL S B, 2% GPX4 A T I, £ 40 i Y
A B ALY 5 TG Ik B R T R i N %
¥t 2 R R o ok 4R Ak R A4k I B L B R R A
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