AT B4 RDUR 22440 (BR2ERR) Vol. 47 No. 4
2026 4 4 H Medical Journal of Wuhan University Apr. 2026

DOI: 10. 14188/j. 1671-8852. 2025. 0283 XEHS 1671-8852(2026)04-0435-09

LT ATF4/A CSLA1E 5 K 810 s 3h 5 55 &
I N 4R 2 AE T - HL ]

FERE BEH#R Z 4§
RS E RS ESF R e I 430080

BE B ETMIEEFEHE T 4(ATFL) /B IE G A 4 B 4(ACSLA) 5 5l B IR 1 5 48 (HS) 15 5 5 LR
L5 P AN AR FET- M PL o 7 o EME C57/BL6 /N RUBEHLAY A 4 41 X B4 (HS 41 (HS+ kM il #Z-1(Fer D4
FIHS+ W R L8 (DFO) A, H A 12 H o BRxF AL sh, AR W52 8% bl 128 . HS+Fer-1 4 fl HS+
DFEO 20 M55 5 & IF 84 43 945 B I 1 51 2 mgekg ™! Fer-18f 100 mgekg ' DFO, #E£214 77 8 J& . PFAl /N BLC 1l 45 2 ik
SR, 4 /N B0 WE BN A Y B A (CMVECs) FLG JILAT I (CMs) , #E 47 RNA P31 20 BT o il #¢ ATF4 siRNA
(si-ATF4) B HX) B sIRNA (si-NC) 4% J¢ CMVECs [ 4 /1 8 72 56, 11T CMs 35 3% . 43 B4 Ak i 1) CMs #E 47
DHE %+ 4, % £ B F5 10 08 48 FR K e 40 1 CCK-8 156 , LA 25 £ S0 A N 03 40 IR IE R RIS 1% 0 o 48 R« 5 % IR 4 4
b, HS 413 A2 P ks i ) CK-MB LANP (BNP /K- 0 IR 5 b /M 5 L 22 0 %5 B8 TR 8 0 A0 28 N AR W 2 38 Jn (P
<C0. 05) , 5 1L 70 B A0 45 45 0 B . F AR (P<<0.05) . HS+Fer 1 4L FI HS+DFO 4 . W05 T HS % S 0.0 ik T fiE
FE i S B0 LR EE (P<C0. 05) o RNA P 25 58 W7 , 9 5T I 07 8l ATF4 3235 78 HS 15 51 CMVECs i i 3%
WS . SxF A HS 40 IRl 4 GPX4 M xCT #E R iA B3F B (P<<0.05) , ACSLAEARBL R EFE T WP
<20.05) o HS+Fer- 14 # HS-+DFO 41 1 3 i 5 7 HS % 5 1 X 2L 2 1148tk (P<C0.05) » K H si-ATF4 55 411
CMVECs B4 F 55 57 5 B 2 0F T CMs (38 58 39 T CMs B9 R/MNAIT ROS £ B (P<0.05) . 4 it 415 5
HSES.OHEREEM: . CMVECs 1 ATF4 A O JEAR PR T, Hol i 985 GPX4/ACSLAE 5 B 18 42 8 It i 4Lk
HERFET

SR MR SR A TR ARG A S BUEE 4w ERE T v LR 5 0AE PN R AN R BE T

FES %S R285.5 XHFRER A

Mechanism of high salt induced ferroptosis in hypertensive vascular
endothelial cells based on ATF4/ACSL4 signal pathway

LU Zhaiyao, CHENG Jingping, LUO Ni
Department of General Medicine, China Resources & WISCO General Hospital, Wuhan 430080,
Hubei, China

Abstract

Objective: To explore the mechanism of high salt (HS) induced ferroptosis in hypertensive vascu-
lar endothelial cells based on the activation of transcription factor 4 (ATF4)/acyl coenzyme A synthe-
tase 4 (ACSL4) signal pathway. Methods: Male C57/BL6 mice were randomly divided into four
groups: control group, HS group, HS+Fer-1 group and HS+DFO group, with 12 mice in each
group. Except the control group, the other groups were fed with 8% sodium chloride for 12 weeks.

HS-+Fer-1 group and HS+DFO group received intraperitoneal injection of 2 mgkg ™" of ferrostatin-1
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(Fer-1) or 100 mg-kg ' of deferoxamine mesylate (DFO) for 8 consecutive weeks from the 5th week.
The cardiovascular function parameters of mice were evaluated. The mouse cardiac microvascular en-
dothelial cells (CMVECs) and myocardial cells (CMs) were isolated and RNA sequencing was per-
formed. The conditional medium for transfection of CMVECs with ATF4 siRNA (si-fATF4) and its
control siRNA (si-NC) was prepared for the culture of CMs. DHE staining, rhodamine labeled ghost
pen cyclic peptide staining and CCK-8 test were performed on the treated CMs to investigate oxidative
stress, cell size and proliferation. Results: Compared with the control group, the levels of serum bio-
markers CK-MB, ANP, BNP, heart weight/body weight, left ventricular posterior wall thickness
and left ventricular inner diameter in the HS group increased significantly (P<C0. 05), and ejection frac-
tion and shortening fraction decreased significantly (P<C0.05). HS—+Fer-1 group and HS+DFO
group significantly reversed the parameters of HS induced cardiac dysfunction and myocardial hyper-
trophy (P<C0. 05). RNA sequencing results showed that ER stress and ATF4 expression were signifi-
cantly activated in HS induced CMVECs. Compared with the control group, the expression of GPX4
and xCT protein in the heart tissue of HS group was significantly increased (P<C0. 05), and the expres-
sion of ACSL4 protein was significantly decreased (P<C0.05). HS+Fer-1 group and HS+DFO
group significantly reversed these protein changes induced by HS (P<C0. 05). The conditioned medi-
um of CMVECs transfected with sifATF4 significantly promoted the proliferation of CMs, increased
the size of CMs and ROS production (P<Z0. 05). Conclusion: Ferroptosis is involved in HS induced
cardiotoxicity. ATF4 in CMVECs has a cardioprotective effect, which can reduce lipid peroxidation
and ferroptosis by regulating GPX4/ACSL4 signaling pathway.
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