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[ Abstract] Objective To investigate the mechanism of hypoxia—inducing factor 1 « (HIF-1 &) influencing
atherosclerosis mediated by ferroptosis. Methods The experiment time was from February 2022 to June 2023. Human trial: 6

surgical specimens from patients with carotid atherosclerosi undergoing carotid endarterectomy and admitted to the First Affiliated
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Hospital of Xi‘an Jiaotong University were selected as the carotid atherosclerosis group, 6 surgical specimens from patients with
amputation due to lower limb necrosis caused by diabetes artery occlusion were selected as the diabetes artery occlusion group,
6 surgical specimens from patients with lower extremity atherosclerosis were selected as the lower extremity atherosclerosis
group, 6 surgical specimens from patients with congenital arteriovenous fistula in the limbs were selected as the normal group.
Surgical specimens in four groups were subjected to hematoxylin—eosin (HE) staining, oil red O staining, and transmission electron
microscopy examination, Western blotting method was used to detect glutathioneperoxidase 4 (GPX4) and HIF-1 a expression
levels. Animal experiment: 18 C57BL/6 mice with ApoE ™ were selected and divided into the control group, the high fat diet (HFD)
group, and the PX-478 group by simple randomization, with 6 mice in each group. The mice in control group were fed with normal
feed; the mice in HFD group and PX-478 group were continuously fed with HFD for 5 months. Afterwards, the mice in PX-478
group were given PX-478 5 mg * kg™ * d”', intraperitoneal injection every 2 days; the mice in control group and HFD group were
given an equal amount of 0.9% sodium chloride solution, intraperitoneal injection every 2 days, administered continuously for 2
months. After intraperitoneal injection, the mice were euthanized and their aortas were taken. Aortic sinus of mite in 3 groups were
subjected to HE staining, oil red O staining, and Russell-Movall five color staining, Western blotting method was used to detect
HIF-1 a expression level. Cell experiment: THP-1 cells were selected and induced to differentiation into macrophages. THP-1
macrophages cells were divided into the THP-1 macrophage group, oxidized low—density lipoprotein (ox—LDL) group, and ox-LDL
+PX-478 group. The ox—LDL group was added to ox—LLDL and incubated for 48 hours, the ox—LDL4PX-478 group was added
to ox—LDL and PX-478 and incubated for 48 hours. Western blotting method was used to detect GPX4 and HIF-1 o expression
levels, Mito—Tracker staining was used to count the number of reactive oxygen species (ROS) positive cells, and iron content and
glutathione (GSH) level were measured. Results Human trial results: HE staining results showed that compared with the normal
group, atherosclerotic plaques with thickening intima, fibrous cap and core necrosis were observed in carotid atherosclerosis
group, diabetes artery occlusion group and lower extremity atherosclerosis group. Oil red O staining results showed that compared
with the normal group, the carotid atherosclerosis group, diabetes artery occlusion group and lower extremity atherosclerosis group
had extensive lipid deposition in the intima of the arteries. Transmission electron microscopy examination results showed that
compared with the normal group, mitochondria of the carotid atherosclerosis group, diabetes artery occlusion group and lower
extremity atherosclerosis group were generally smaller and the mitochondrial ridge was fuzzy. GPX4 expression level in lower
extremity atherosclerosis group, diabetes artery occlusion group and carotid atherosclerosis group was lower than that in normal
group, HIF-1 a expression level was higher than that in the normal group (P < 0.05) . Animal experiment results: HE staining
results showed that compared with the control group, plaques formed in the aortic sinus and collagen fibers were deposited in the
HFD group; compared with the HFD group, the formation of plaques and deposition of collagen fibers in the aortic sinus of PX-
478 group were reduced. Oil red O staining results showed that compared with the control group, lipid deposition was observed
in the aortic sinuses of mice in the HFD group; compared with the HFD group, lipid deposition decreased in the aortic sinuses of
mice in the PX—-478 group. The plaque area, lipid area, and mucin area in the HFD group were larger than those in the control
group and PX-478 group, and HIF-1 a expression level was higher than that in the control group and PX-478 group (P < 0.05) .
Cell experiment results: the GPX4 expression level and GSH level in the ox-LDL group and ox-LDL+PX-478 group were lower
than those in the THP-1 macrophage group, HIF-1 o expression level, the number of ROS positive cells, and iron content were
higher than those in the THP-1 macrophage group (P < 0.05) ; the GPX4 expression level and GSH level in the ox-LLDL+PX-478
group were higher than those in the ox-LDL group, HIF-1 a expression level, the number of ROS positive cells, and iron content
were lower than those in the ox—LDL group (P < 0.05) . Conclusion During atherosclerosis, ferroptosis is activated, HIF-1 «
expression level is increased. Down-regulating HIF-1 o expression can reduce ROC production, increase GSH level, inhibit
ferroptosis, and thus reduce atherosclerosis.
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Figure 1 HE staining results of normal group, carotid atherosclerosis

group, diabetes artery occlusion group and lower extremity atherosclerosis

group
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Figure 2 Oil red O staining results of normal group, carotid
atherosclerosis group, diabetes artery occlusion group and lower extremity

atherosclerosis group
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Figure 3 Transmission electron microscopy examination results of normal

group, carotid atherosclerosis group, diabetes artery occlusion group and

lower extremity atherosclerosis group
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Figure 4 HE staining results of control group, HFD group, PX-478
group
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Figure 5 Oil red O staining results of control group, HFD group, and
PX-478 group
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TR, A Y S 5 I A 5 A PR 3 AT g A
PR FEI KSR, e A S ks bp A AL BEER IR Al sl B I A
K ARSI as R B R, HFDZL/NR 3250
PREEHBREHOIE K, BIRLFAEDIRR, Ig Ui ; PX-478
/N BIIKSE P BEIE & . IR 4R DR . AR R UL
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TXF REZHFNIPX 47840, HIF-1 o k7K 15 T4 B2
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BEf 0 RRERHIF-1 o JE PR B ) 1 W 40 B e T AL
o T A0 761 MR A ) Ak, ARG S E R TR A
ik, BRI S BKORAREREAL L ARG A i S A
REIR, ox—LDLZ Fflox—-LDL+PX-4784H GPX4F ik /K
S GSHZKIE FTHP-1E W24, HIF-1 o 2ik7K
. ROSPHMEANMEL . Bk & & T THP- 15 W21 i 4 ;

R3  THP-1EMEAMLL . ox-LDLA Flox-LDL+PX-47821GPX4, HIF-1 o Fik/K T HROSHHMEAIEEL, #isit, CSHAT LA (x5, n=6)
Table 3 Comparison of GPX4 and HIF-1 a expression levels, ROS positive cells, iron content, GSH level in THP-1 macrophage group, ox—LDL

group, ox—LDLA4PX-478 group

215 GPX4 HIF-1 « ROSPHEANIIEL ( x 1071) Befrit (pomol) GSH ( pmol )
THP-1E W4t iz 1.19+0.41 1.22+0.58 11.13+1.33 1.56 +0.28 11.21 £0.98
ox-LDLZ 0.52+0.32" 4.77 +0.64' 78.98 +3.23" 3.17+0.41° 7.71+0.86"
ox-LDLA4PX-47841 0.64 +0.33" 2.09 £0.55" 54.64 +2.33" 2.01 £0.36" 9.09 + 0.62"
P 5.45 9.43 56.56 10.42 13.33
Pl <0.01 <0.01 <0.01 <0.01 <0.01

TE: ROS={GTEE, GSH=ABEH K, ox-LDL=2fLBREENEE A ; “FRSTHP-1FE A4 LA, P<0.05; "Fm Sox-LDLAL LA,

P<0.05,
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