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[ Abstract | Recent studies have shown that iron metabolism dysregulation and lipid
peroxidation-induced ferroptosis, triggered by oxidative stress, play a key role in the
development of aortic dissection. Dysregulated iron metabolism leads to excessive
production of hydroxyl radicals due to abnormal iron levels and heme metabolism, while
lipid peroxidation is linked to system Xc¢ ™~ dysfunction and accumulation of phospholipid
hydroperoxides. These factors synergistically disrupt aortic homeostasis and drive ferroptosis
in vascular cells, including endothelial and smooth muscle cells. Furthermore, disruptions
in ferroptosis-related genes, along with risk factors such as smoking, epigenetic
modifications such as protein methylation, and abnormalities in immune cells, particularly T
cells, are closely linked to aortic dissection. Several small molecules and nanomaterials
have shown potential in inhibiting ferroptosis in this context. This review elucidates the
roles of ferroptosis in aortic dissection and proposes strategies for its targeted prevention

and treatment.
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[ GEBGTE ] & Bk Ak i A AL 45 B (glutathione peroxidase, GPX) ; 13 42 RNA
(messenger RNA, mRNA) ; f2 & % 3K % (angiotensin, Ang) ; £z 2L & Jn 2,5 (heme
oxygenase, HO) ; # 2.4 F B F (hypoxia-inducible factor, HIF ) ; %K & &R 47 4% A iT
(imidazole ketone erastin, IKE) ; A £ 3 Bk F 7 WL 48 f (human aortic smooth muscle
cell, HASMC ) ; Bt A& 3 B A 5~ % B K 4% K 7% (acyl-CoA synthetase long-chain family,
ACSL) ; & i # AR K 3% (solute carrier family, SLC) ; %k 5t = 47 4] & & (ferroptosis
suppressor protein, FSP) ; & 45 F J& 48 X %& @ (deleted in azoospermia associated
protein, DAZAP) ;y-& & T 82 A & & 4k 48 % # %& @ (y-aminobutyric acid type A
receptor associated protein-like, GABARAPL) ; & Y& 8 %~ 3% I 4 (cigarette smoke
extract, CSE) ; #& RNA (microRNA , miRNA , miR) ; ¥ %% 3F % 75 RNA (long non-coding
RNA,IncRNA) ; DNA 37 4% # 7& 49 3F % 75 RNA (non-coding RNA activated by DNA ,
NORAD) ; ¥ & 44 #% B4 (methyltransferase-like , METTL) ; 20 % & 3 #1 & B2 (histone 3
lysine, H3K) ; -4 4% & (cluster of differentiation, CD)
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Figure 1 The central regulatory mechanism of ferroptosis in aortic dissection (By Figdraw)
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