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Research progress of IL-24 in cardiovascular diseases
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[ABSTRACT] Interleukin-24 (IL-24), a member of the IL-20 subfamily within the IL-10 family, is the first tumor
growth suppressor identified and isolated from melanoma, exhibiting a high degree of evolutionary conservation.  Its func-
tions are dual in different tissues and microenvironments, exerting bidirectional pro-inflammatory or anti-inflammatory
effects, and play crucial roles in various diseases such as inflammatory disorders and cancers.  Recent studies have re-
vealed that 11.-24 can also regulate the function of smooth muscle cells, protect endothelial cells, modulate angiogenesis,
and participate in the pathogenesis and progression of cardiovascular diseases including atherosclerosis and vascular calcifi-
cation, making it a promising novel target for the prevention and treatment of cardiovascular diseases.
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Figure 1. Biological function of IL-24
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Figure 2. IL-24-mediated signaling pathways



390

ISSN 1007-3949 Chin J Arterioscler, Vol. 34 ,No. 5,2026

IO R I, IL-24 2 55 8 1L e Sl Kot R A
PRE A PRI . TERRBEACPE S TL-24 HoA
DR LA PAY B 240 . 390 A S T JUL &0 i 36 7 2 e |
LA RAE S ASIS A Z R INRE . SR, 1L-24 XT1E
AR G TR P 00 8 A AT o S A 3 T e
e P O I B | FE T R DU M 2 4
FAE DB S e sl T 4 W 2R Wb i T g, LA
L3 T R 8E BLAAR P 45 R, H AT Bk = T 5E Y
S S Kl R 5 SCAF , WL R O I B iR
J 7 BT A E TS T )

[ &% k]

[1] JIANG H, LINJ J, SU Z Z, et al. Subtraction hybridization
identifies a novel melanoma differentiation associated gene,
mda-7, modulated during human melanoma differentiation,
growth and progression[ J]. Oncogene, 1995, 11 (12):

2477-2486.

RAGURAMAN R, MUNSHI A, RAMESH R. Interleukin-

—
[\S}
[

24 . a multidimensional therapeutic for treatment of human
diseases[ J]. WIREs Nanomed Nanobiotechnol, 2025, 17
(3): €70013.
[3] PESTKA S, KRAUSE C D, SARKAR D, et al. Interleukin-
10 and related cytokines and receptors[ J]. Annu Rev Im-
munol, 2004, 22. 929-979.
SO0 C, SHAW W W, FREYMILLER E, et al. Cutaneous

rat wounds Express c49a, a novel gene with homology to

—
B~
[

the human melanoma differentiation associated gene, mda-7
[J]. J Cell Biochem, 1999, 74(1) ; 1-10.

[5] CHANG C, MAGRACHEVA E, KOZLOV S, et al. Crystal
structure of interleukin-19 defines a new subfamily of helical
cytokines[ J]. J Biol Chem, 2003, 278(5) : 3308-3313.

[6] ZHONG Y, ZHANG X, CHONG W. Interleukin-24 immu-
nobiology and its roles in inflammatory diseases[J]. Int ]
Mol Sci, 2022, 23(2) . 627.

[7] MAGGISANO V, D’AMICO M, AQUILA S, et al. 1L-20
subfamily biological effects: mechanistic insights and thera-
peutic perspectives in cancer[ J]. Int J Mol Sci, 2025, 26
(15): 7320.

[8] PARRISH-NOVAK J, XU W, BRENDER T, et al. Inter-
leukins 19, 20, and 24 signal through two distinct receptor
complexes; differences in receptor-ligand interactions mediate
unique biological functions[ J]. J Biol Chem, 2002, 277
(49) . 47517-47523.

[9] ZHU S, ZHANG X, LIU W, et al. Vinburnine potentiates
anti-PD1 immunotherapy in melanoma through 11.-24 secre-
tion via P38/MAPK/ATF3 signaling [ J]. J Exp Clin
Cancer Res, 2025, 44(1) . 255.

[10] ZHANG S, WU W, GU M, et al. House dust mite induced

mucosal barrier dysfunction and type 2 inflammatory re-
sponses via the MAPK/AP-1/1L-24 Signaling pathway in
allergic rhinitis [ J ].
148 . 113972.

[11] KUMARI S, BONNET M C, ULVMAR M H, et al.

Int Immunopharmacol, 2025,

Tumor necrosis factor receptor signaling in keratinocytes
triggers interleukin-24-dependent psoriasis-like skin in-
flammation in mice [ J]. Immunity, 2013, 39 (5):
899-911.

[12] LIU S, HUR Y H, CAI X, et al. A tissue injury sensing
and repair pathway distinct from host pathogen defense
[J]. Cell, 2023, 186(10) ; 2127-2143.

[13] DASH R, BHOOPATHI P, DAS S K, et al. Novel mech-
anism of MDA-7/IL-24 cancer-specific apoptosis through
SARI induction [ J]. Cancer Res, 2014, 74 (2):
563-574.

[14] TIAN H, ZHANG D, GAO Z, et al. MDA-7/1L-24 inhibits
Nif2-mediated antioxidant response through activation of p38
pathway and inhibition of ERK pathway involved in cancer
cell apoptosis[ J]. Cancer Gene Ther, 2014, 21 (10):
416-426.

[15] ROY A, CHAKRABORTY A R, DEPAMPHILIS M L.
PIKFYVE inhibitors trigger interleukin-24-dependent cell
death of autophagy-dependent melanoma[ J]. Mol Oncol,
2024, 18(4) . 988-1011.

[16] ANDOH A, SHIOYA M, NISHIDA A, et al. Expression
of IL-24, an activator of the JAK1/STAT3/SOCS3 cascade,
is enhanced in inflammatory bowel disease[J]. J Immunol ,
2009, 183(1) . 687-6P5.

[17] CHONG W P, MATTAPALLIL M J, RAYCHAUDHURI
K, et al. The cytokine IL-17A limits Th17 pathogenicity
via a negative feedback loop driven by autocrine induction
of IL-24[ J]. Immunity, 2020, 53(2) : 384-397.

[18] SAEKI T, MHASHILKAR A, SWANSON X, et al. Inhi-
bition of human lung cancer growth following adenovirus-
mediated mda-7 gene expression in vivo[ J|. Oncogene,
2002, 21(29) ; 4558-4566.

[19] RAMESH R, MHASHILKAR A M, TANAKA F, et al.
Melanoma differentiation-associated gene 7/interleukin
(IL) -24 is a novel ligand that regulates angiogenesis via
the TL-22 receptor [ J ]. Cancer Res, 2003, 63 (16):
5105-5113.

[20] TAN Y, SANDERS A J, ZHANG Y, et al. Interleukin-24
(IL-24) expression and biological impact on HECV endo-
thelial cells[ J]. Cancer Genomics Proteomics, 2015, 12
(5): 243-250.

[21] WANG Z, WANG Y, CHEN Y, et al. The IL-24 gene
protects human umbilical vein endothelial cells against

H,0,-induced injury and may be useful as a treatment for



CN 43-1262/R 1 [E ah ik fb42ids 2026 4F55 34 555 5 )

391

[22]

[23]

cardiovascular disease [ J]. Int J Mol Med, 2016, 37
(3) . 581-592.

CHEN J, CHADA S, MHASHILKAR A, et al. Tumor
suppressor MDA-7/1L-24 selectively inhibits vascular
smooth muscle cell growth and migration[ J]. Mol Ther,
2003, 8(2): 220-229.

LEE K M, KANG H A, PARK M, et al. Interleukin-24
suppresses the growth of vascular smooth muscle cells by
inhibiting H,O,-induced reactive oxygen species production

[J]. Pharmacology, 2012, 90(5/6) : 332-341.

[24] VARGAS-ALARCON G, POSADAS-ROMERO C, VIL-

[25]

[26

[

[29]

LARREAL-MOLINA T, et al. IL-24 gene polymorphisms
are associated with cardiometabolic parameters and cardio-
vascular risk factors but not with premature coronary artery
disease: the genetics of atherosclerotic disease Mexican
study[ J]. J Interferon Cytokine Res, 2014, 34 (9):
659-666.

LEE K M, KANG H A, KO C B, et al. Differential gene
expression profiles in spontaneously hypertensive rats in-
duced by administration of enalapril and nifedipine[ J].
Int J Mol Med, 2013, 31(1): 179-187.

HANSSON G K. Inflammation, atherosclerosis, and coro-
nary artery disease[J]. N Engl J Med, 2005, 352(16) :
1685-1695.

YANG P, WU Q, SUN L, et al. Adaptive immune re-
sponse signaling is suppressed in Ly6C (high) monocyte
but upregulated in monocyte subsets of ApoE”™ mice-

functional implication in atherosclerosis[ J]. Front Immu-

nol, 2021, 12, 809208.

RAO L Z, WANG Y, ZHANG L, et al. TL-24 deficiency
protects mice against bleomycin-induced pulmonary fibrosis
by repressing IL-4-induced M2 program in macrophages
[J]. Cell Death Differ, 2021, 28(4) : 1270-1283.
SAHOO A, LEE C G, JASH A, et al. Stat6 and c-Jun
mediate Th2 cell-specific 11.-24 gene expression [ J]. J

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Immunol, 2011, 186(7) : 4098-4109.

75 8, R 28, JriiiE, . Wit 5500 B TE S Bk AR
Al S A A5 A g pE e s R (0], v [ g kAt Al 2
&, 2021, 29(11) : 995-999.

LI M, ZHU Y, FANG L J, et al. Research progress of
Wnt signaling pathway in atherosclerosis and vascular cal-
cification [ J ]. Chin J Arterioscler, 2021, 29 (11):
995-999.

KAWADA S, NAGASAWA Y, KAWABE M, et al. Iron-
induced calcification in human aortic vascular smooth
muscle cells through interleukin-24 ( IL-24 ), with/
without TNF-alpha[ J]. Sci Rep, 2018, 8(1): 658.
SONG Y, YANG N, SI H, et al. Iron overload impairs
renal function and is associated with vascular calcification
in rat aorta| J]. Biometals, 2022, 35(6) : 1325-1339.
LEE K M, KANG H A, PARK M, et al. Interleukin-24
attenuates (-glycerophosphate-induced calcification of vas-
cular smooth muscle cells by inhibiting apoptosis, the ex-
pression of calcification and osteoblastic markers, and the
Wnt/B-catenin pathway[J]. Biochem Biophys Res Com-
mun, 2012, 428(1): 50-55.

SCHUTTE-NUTGEN K, EDELING M, KENTRUP D, et
al. Interleukin 24 promotes cell death in renal epithelial
cells and is associated with acute renal injury[ J]. Am J
Transplant, 2022, 22(11) ; 2548-2559.

TABATA T, SUGIYAMA N, OTSUKI Y, et al. Interleu-
kin-24 is a novel diagnostic biomarker for the severity of
acute kidney injury [ J]. Med Mol Morphol, 2020, 53
(2): 115-123.

EMDAD L, BHOOPATHI P, TALUKDAR S, et al. Re-
cent insights into apoptosis and toxic autophagy: the roles
of MDA-7/1L-24, a multidimensional anti-cancer thera-
peutic[ J]. Semin Cancer Biol, 2020, 66 140-154.

(g ER)



