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[ ABSTRACT] Aim To examine the effect of NHWLO6031 on oxidized low density lipoprotein (ox-LDL) -induced
pyroptosis and vascular endothelial dysfunction, and to explore the role of methyltransferase-like 3/nuclear factor-kappa B
(METTL3/NF-«kB) axis in this process. Methods Human umbilical vein endothelial cells (HUVEC) were treated
with oxLDL for 24 h, followed by intervention with NHWL06031 or MCC950. CCK-8 assay and lactate dehydrogenase
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Hoechst 33342/DCFH-DA double staining

Cell scratch assay assessed endothelial migratory capac-

(LDH) detection kits were used to evaluate cell viability and cellular injury.
was applied to detect reactive oxygen species (ROS) production.
ity, and Western blot was performed to detect pyroptosis- and endothelial function-related proteins. By combining
lentiviral overexpression of METTL3 or NF-«kB with transfection of METTL3 siRNA and NF-kB siRNA, we detected indica-
tors related to cell pyroptosis and endothelial function to clarify the regulatory effect of NHWL06031 on the METTL3/NF-kB
axis. Results Compared with the control group, ox-LDL treatment for 24 h significantly reduced cell viability, in-
creased LDH release ( P<0.01), upregulated protein expression of NOD-like receptors protein 3 (NLRP3), gasdermin D
N-terminal domain (GSDMD-N) , cleaved Caspase-1, interleukin-18 (IL-18), intercellular adhesion molecule-1 (ICAM-1)
and vascular cell adhesion molecule-1 (VCAM-1) (P<0.05), inhibited cell migration, and promoted ROS production in
HUVEC. These effects were significantly reversed by NHWL06031 and MCC950 (P<0.05). ox-LDL increased METTL3
and NF-kB p-p65 expression (P<0.05), which were downregulated by NHWL06031 intervention ( P<0.01).
pression of METTL3 or NF-kB aggravated cell injury and pyroptosis-related protein expression, and these effects were par-
tially reversed by NHWL06031 ( P<0.05).

cell viability, LDH release and ROS production ( P<0.001), downregulated pyroptosis and endothelial function-related

Overex-

Knockdown of NF-kB significantly prevented ox-LDL-induced reduction in

proteins (P<0.05), and restored cell migration. Conclusion The lead compound NHWLO06031 protects against ox-
LDL-induced vascular endothelial cell pyroptosis and improves endothelial function by inhibiting the METTL3/NF-kB axis.
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Figure 1. Molecular structure diagram of NHWL06031
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Figure 2. Effects of NHWL06031 on HUVECS’ viability, pyroptosis, and endothelial function
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Figure 3. Effects of NHWL06031 on the viability and pyroptosis of METTL3-overexpressing HUVEC
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ROS 7K AR HEAET A C 2R 12635, 1T NHWLO6031 1]
Wil IRV, W] NHWLO6031 i1 2635 METTL3
WS HUVEC 5T (HIRAMLEIA FEE— PR
AWFFEIR LI, iFFek METTL3 fiEE NF-kB ik,
NHWLO06031 4] ox-LDL 4ZbFi ) HUVEC H NF-kB %
iK, NF-kB ZCHE AR i s A, HE SR 3/ NLRP3
YUHE TR R PR FHE 5 i 3635 NF-kB 1)
HUVEC, £55 B 4i i kA% . LDH B&jik & ROS 7=
AN, AR AR TOAHOCER 1 3R89, NHWL06031 7]
FEPUZRN , E— 2 Bk NF-«B A9, ] ox-LDL
SIS J1 R LDH Bl & ROS B i hnty
ARUEE  AHMER TR DG B 1 SRR o 3Rk Il 2
MLERRE I3 B . iR %5 R K W], NHWL06031
XHTid ek NF-xB 15 S 1T, NF-kB 2 ox-LDL
WS HUVEC BT KN e D BERRS
(EAHE R M S, ox-LDL K45 bk A4 9y ~= 500

T AR e s AR, BEAR R AL AL LI 2 R
EHZE 1 (lectin-like oxidized-lowdensity lipoprotein
receptor-1, LOX-1) J2 N B2 4 il rh 8% B ox-LDL 1) 3 %
THE K2, Kt HOEIESS ox-LDL il it 254 LOX-1
WIS NF-«B 38 i, JET F i ICAM-1, VCAM-1 5%
BE o> F 2k il & 9 R SN 5 A AT TS AR
FEH, ox-LDL 755 NF-xB BRI S BT A G 3%
5, 1 NHWLO0603 1 T F51 AT 336 % J 46 28 - g 3
W IIRE ., SR, ABFFEIE R B HEVPAN LOX-1 7EH:
T 1 B METTL3/NF-kB Sl 52, K, R
AEHEBR ox-LDL 3 i LOX-1 {5 % % NF-xB ) 7]
AE , X T LA e st — 2B A
AWFFEAAFTE—E SR BRYE, B 56, 450 2k
T HUVEC RSN 256 | iDL 58 42 S Wi N 52 2= 1k v
7 SR Kl RWF STt — 2P ik . Hk  METTL3
AT m° A H AR AR B mRNA 3 A W



CN 43-1262/R " [E Sl ki 44 & 2026 4F55 34 455 8 M 735

B A0 AR, RHEER LOX-1 /519 NF-«B 0% %
WIS, e, NHWL06031 ] METTL3 %
KM METTL3 845 NF-«B A9 EARFHLEI 0t —4
BIBH, 25 b ARWFR R, e A Y NHWL06031 38
34 METTL3/NF-«B %1, BELiE ox-LDL S 1M145
FEANAE AR T, NI 3 N D fig, AP RIER T
NHWLO06031 7£ As FHIR TS 1 B AR FHBLEL, B As 11
THRAE AT RER TR UL 2

[ &% k]

[1] Hernandes M S, Griendling K K. RNA sequencing atherosclerosis
data sets: expanding potential therapeutic targets [ J]. Circ Res,
2024, 134(11) : 1424-1426.

FE S0 L . L LB (R B 5 5 i -2024 [ M ] L
s T EE PR BE RS A, 2025,

National Center for Cardiovasculaer Diseases. Annual report on car-

—
NS}
[

diovascular health and diseases in China 2024[ M]. Beijing: Peking
Union Medical College Press, 2025.

Libby P. The changing landscape of atherosclerosis[ J]. Nature,
2021, 592(7855) : 524-533.

[4] Xiaoyang C, Yijun C, Chenguang Z, et al. Resibufogenin protects

—
w
[

against atherosclerosis in ApoE™~ mice through blocking NLRP3 in-
flammasome assembly[ J]. J Adv Res, 2026, 80 1045-1062.

[5] Dai Y, Yang L, Cao G, et al. Combination therapy and drug co-de-
livery systems for atherosclerosis [ J ]. J Control Release, 2025,
381. 113543.

[6] REFR, A, 2dh, 5. EGCG TE I Bk FEREAL BT 15 Hh i 7E
FIFLRI B JREELD]. shE SRR, 2025, 33(9) : 803-809.
Dai X Q, Zhang G J, Li J, et al. Mechanisms and prospects of
EGCG in the prevention and treatment of atherosclerosis[ J]. Chin J
Arterioscler, 2025, 33(9) ; 803-809.

[7] Xu S, llyas I, Little P J, et al. Endothelial dysfunction in athero-
sclerotic cardiovascular diseases and beyond: from mechanism to
pharmacotherapies[ J]. Pharmacol Rev, 2021, 73(3) ; 924-967.

[8] Liang B, Liu F, Fu C, et al. ABCAl-targeting peptide alleviates
atherosclerosis via counteracting endothelial dysfunction[ J]. Card-
iovasc Res, 2026, 122(4) . 438-441.

[9] Xiang Q, Geng Z X, Yi X, et al. PANoptosis: a novel target for cardio-
vascular diseases[J]. Trends Pharmacol Sci, 2024, 45(8) : 739-756.

[10] Zhou B, Abbott D. Executors of pyroptosis: a decade in perspective
[J]. Annu Rev Pathol, 2026, 21(1) : 163-184.

[11] Newton K, Strasser A, Kayagaki N, et al. Cell death[ J]. Cell,
2024, 187(2) : 235-256.

[12] Dong Z, Jin Y, Shen Y, et al. Methyltransferase-like 3-catalysed
N-methyladenosine methylation facilitates the contribution of vas-
cular smooth muscle cells to atherosclerosis[ J]. Cardiovasc Res,
2025, 121(4) : 568-584.

[13] Liu D, Ye Y, Lan Z, et al. Ultrasmall Cu,_ Se nanoparticles alle-
viate vascular calcification through inhibiting oxidative stress and
NF-kB/NLRP3-mediated inflammation [ J ]. Redox Biol, 2026,
89. 103961.

[14] Shamas S, Rahil R R, Kaushal L, et al. Pyroptosis in endothelial
cells and extracellular vesicle release in atherosclerosis via NF-kB-

caspase-4/5-GSDM-D pathway [ J ].

Pharmaceuticals ( Basel ) ,

2024, 17(12) : 1568.

[15] Bjorkegren J L M, Lusis A J. Atherosclerosis: recent developments
[J]. Cell, 2022, 185(10) : 1630-1645.

[16] Li H, Qin Y, Zhang J, et al. A foam cell-targeted lipophagy resto-
ration strategy stabilizes vulnerable atherosclerotic plaques [ J].
Bioact Mater, 2026, 61 879-899.

[17] Cao L, Ding Y, Li L, et al. N-salicyloyl tryptamine derivative exerts
antiatherosclerotic effects by ameliorating endothelial inflammation and
apoptosis[ J]. J Pharm Pharmacol, 2026, 78(3) : rgafl16.

[18] Fan X, Li J, Deng X, et al. Design, synthesis and bioactivity study of
N-salicyloyl tryptamine derivatives as multifunctional agents for the
treatment of neuroinflammation [ J]. Eur J Med Chem, 2020,
193 112217.

[19] Bai Y, Liu D, Zhang H, et al. N-salicyloyl tryptamine derivatives

as potential therapeutic agents for Alzheimer’s disease with neuro-

protective effects[ J]. Bioorg Chem, 2021, 115; 105255.

Coll R C, Hill J R, Day C J, et al. MCCO50 directly targets the

NLRP3 ATP-hydrolysis motif for inflammasome inhibition[ J]. Nat

Chem Biol, 2019, 15(6) : 556-559.

Zhao Q, Li H, Liu D, et al. The SGLT2 inhibitor dapagliflozin

suppresses endothelial cell pyroptosis mediated by the NF-kB/NL-

[20

[

[21

[

RP3 pathway through downregulation of CTSB[J]. Biochem Phar-
macol, 2025, 236 116857.

[22] Sun S, Duan X, Wu Q, et al. FABP4 inhibitor alleviates Lipopo-
lysaccharide-induced HUVEC injury by inactivating NF-kB and ac-
tivating PPARy[ J]. Int Heart J, 2024, 65(6) ; 1153-1160.

[23] Schwab R D, Degaramo D, Hong S J, et al. Chimeric antigen re-

[

ceptor regulatory T cells targeted against oxidized low-density lipo-
protein reduce atherosclerotic plaque development [ J ]. Circulation,
2026, 153(5) : 319-337.

[24] Kumari R, Ranjan P, SULEIMAN Z G, et al. mRNA modifications in
cardiovascular biology and disease: with a focus on m®A modification
[J]. Cardiovasc Res, 2022, 118(7) : 1680-1692.

[25] Yuan Z, Li H, Ruan B X, et al. Macrophage-derived galectin-3

contributes to pyroptosis, apoptosis and necroptosis through TLR4/

MyD88/NF-kB/NLRP3 during atherosclerosis [ J ]. Clin Transl

Med, 2026, 16(3) : €70637.

Stuck J, Osman I. Novel role of vascular smooth muscle cell-ex-

pressed METTL3 in atherosclerosis [ J]. Cardiovasc Res, 2025,

121(4) . 526-527.

Zhao G J, Han S Y, Li Y, et al. METTL3 mediates atheroprone

flow-induced glycolysis in endothelial cells[ J]. Proc Natl Acad Sci

US A, 2025, 122(19) : €2424796122.

[28] Sun C, Tian Y, Zheng Y, et al. KuiAnNingFang alleviates ulcera-
tive colitis by modulating gut microbiota and NF-kB/NLRP3 path-
way[ J]. Phytomedicine, 2026, 150 157677.

[29] Liu Z, Li X, Pan J, et al. Oxidized low-density lipoprotein induced

[26

[

[27

[

ferroptosis in nucleus pulposus cell contributes to intervertebral disc
degeneration via LOX-1/NF-kB/NOX signal [ J]. Int Immunop-
harmacol, 2025, 153 114455.

[30] Duprat F, Robles C, Castillo M P, et al. LOX-1 activation by ox-
LDL induces AR and AR-V7 expression via NF-kB and STAT3 sig-
naling pathways reducing enzalutamide cytotoxic effects[ J]. Int J
Mol Sci, 2023, 24(6) : 5082.

(HECHmER VFEAE)



