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[ Abstract |  Ferroptosis is a form of regulated cell death, which is dependent on iron
metabolism imbalance and characterized by lipid peroxidation. Ferroptosis plays a crucial
role in various pathological processes. Studies have shown that the occurrence of ferroptosis
is closely associated with the progression of hepatocellular carcinoma (HCC). Ferroptosis
is involved in regulating the lipid metabolism, iron homeostasis, mitochondrial metabolism,
and redox processes in HCC. Additionally, ferroptosis plays a key role in HCC tumor
immunity by modulating the phenotype and function of various immune cells in the
tumor microenvironment, affecting tumor immune escape and progression. Ferroptosis-
induced lipid peroxidation and oxidative stress can promote the polarization of M1
macrophages and enhance the pro-inflammatory response in tumors, inhibiting immune
suppressive cells such as myeloid-derived suppressor cells and regulatory T cells to
disrupt their immune suppression function. The regulation of expression of ferroptosis-
related molecules such as GPX4 and SLC7A11 not only affects the sensitivity of tumor
cells to immunotherapy but also directly influences the activity and survival of effector
cells such as T cells and dendritic cells, further enhancing or weakening host antitumor
immune response. Targeting ferroptosis has demonstrated significant clinical potential
in HCC treatment. Induction of ferroptosis by nanomedicines and molecular targeting
strategies can directly kill tumor cells or enhance antitumor immune responses. The
integration of multimodal therapies with immunotherapy further expands the application
of ferroptosis targeting as a cancer therapy. This article reviews the relationship between
ferroptosis and antitumor immune responses and the role of ferroptosis in HCC progression
from the perspective of tumor immune microenvironment, to provide insights for the

development of antitumor immune therapies targeting ferroptosis.
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[ G5 BE & | AT %9 2 5% (hepatocellular carcinoma, HCC) ; #2 /& M & = B2 1k
(programmed death-ligand, PD-L) ; & bt H Ak it 20 4L 45 B (glutathione peroxidase,
GPX) ; # & % 3 % # 3% 3k K (nuclear paraspeckle assembly transcript, NEAT) ; 45 %6
% & B 14 (protocadherin beta 14, PCDHB14) ; 7% Jit 24k K # (solute carrier family,
SLC) 5 3- 7 A& -3- ¥ J& X, = Bt 40 85 A 3L #% B (3-hydroxy-3-methylglutaryl-coA lyase,
HMGCL) ;43 5 # 5 % % 3 % %& B -F (signal transducer and activator of transcription,
STAT) ;% #& STAT & & #74) B F (protein inhibitor of activated STAT, PIAS) ; 24k 4
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% B F (transforming growth factor, TGF) ; % fig Bt 44 8% A 2 48 F= B (stearoyl-CoA
desaturase , SCD) ; & o5& 39 4] B -F 2 4 (leukemia inhibitory factor receptor, LIFR) ;
AT X %7 X 2% 4 (hepatitis B virus X interacting protein, HBXIP) ; 45 F J&
A8 % % 8 (deleted in azoospermia associated protein, DAZAP) ; A AT X 57 EXEYG
(hepatitis B virus X protein, HBx) ; 5440 J& (cluster of differentiation, CD) ; Bt A& 4 B
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(myeloid-derived suppressor cell, MDSC) ; % 7% 4% —&& /R 4 ) 28 i ( polymorphonuclear-
myeloid-derived suppressor cell, PMN-MDSC) ; Mer B& &, BR % B % # (Mer tyrosine
kinase , MerTK) ; #% 7& %% 3% B - (activating transcription factor, ATF) ; = 2 #3.% &

(tripartite motif, TRIM )
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Table 1 Ferroptosis-regulating molecules in hepatocellular
carcinoma
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Table 2  Overview of ferroptosis-inducing drugs in hepatocellular carcinoma
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