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Effects of sesamol on ox-LDL-induced vascular endothelial cell injury via the JNK/

Nrf2/HO-1 pathway
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[ ABSTRACT] Aim To explore the antagonistic effect of sesamol on endothelial cell injury induced by oxidized low
density lipoprotein (ox-LDL) , and elucidate its molecular mechanism of exerting antioxidant stress, inhibiting abnormal
angiogenesis and blocking endothelial-to-mesenchymal transition ( EndMT) through the JNK/Nif2/HO-1 pathway.
Methods Human umbilical vein endothelial cells and human aortic endothelial cells were used to establish an endothelial
cell injury model induced by 75 pmol/L ox-LDL.  The CCK-8 method, DCFH-DA fluorescent probe and Annexin V/PI
apoptosis detection method were used to evaluate the safety of sesamol and its effects on cell viability, as well as its protec-

tive effects against oxidative stress and cell apoptosis; Matrigel tubular formation experiment, Transwell migration/invasion

[ EH]  2026-01-16 [fEEEHA] 2026-05-11

[(BEE&WB] ILTEH EHEFRRHL I E (20231486) ; LLIPHERRE U FH2EBE A RABHIT I E (2022A06) 5 LLPH 44 5 55 22 AL
KA AR H (FDC2025075)

[MEBRIA] SRS Wt PR, B 7 ) S0 A0 | U 3 ) 2 AWM 514 , E-mail : ShiXinxing_1990@ 163. com,,



CN 43-1262/R 1 [E sh ik fb42ids 2026 4F5 34 555 7 1) 641

experiment RT-qPCR, immunofluorescence and Western blot techniques were used to detect the effects of sesamol on ab-
normal angiogenesis, endothelial barrier function and EndMT; time gradient Western blot, JNK inhibitor SP600125 inter-
vention and immunofluorescence experiments were used to verify the activation and necessity of the JNK/Nif2/HO-1 path-
way. Results  The oxidative stress model of endothelial cells was successfully established by stimulating with 75
pmol/ L. ox-LDL for 24 hours, which showed a significant increase in reactive oxygen species (ROS) levels, upregulation of
inflammation/adhesion molecule expression, downregulation of endothelial nitric oxide synthase (eNOS) and vascular endo-
thelial cadherin expression, and an increase in cell apoptosis rate (P<0.05 or P<0.01). Sesamol ( < 50 pmol/L) was
non-toxic to normal endothelial cells; among them, 50 pwmol/L sesamol could significantly restore the decrease in cell via-
bility induced by ox-LDL, inhibit ROS generation and cell apoptosis ( P<0. 05 or P<0.01) ; simultaneously, it could sig-
nificantly inhibit the formation of abnormal tube braching points and cell migration, downregulate the expression of vascular
endothelial growth factor/vascular endothelial growth factor receptor 2 and matrix metalloproteinase-9, upregulate the ex-
pression of zonula occludens-1, claudin-5, and VE-cadherin, and restore nitric oxide production ( P<0. 05 or P<0.01) ; in
addition, this concentration of sesamol could reverse EndMT-related phenotypes, reduce the expression of mesenchymal
markers such as a-smooth muscle actin and vimentin, and restore the expression levels of CD31 and VE-cadherin ( P<0. 05
or P<0.01).
Nrf2, and downstream HO-1 ( P<0. 01) ; the JNK inhibitor SP600125 could block the nuclear translocation of Nrf2 and in-

hibit the protective effect of sesamin (P<0.01).

Mechanism studies showed that sesamol could time-dependently activate the expression of p-JNK, nuclear

Conclusion Sesamol can significantly antagonize the injury of vas-
cular endothelial cells induced by ox-LDL, and its mechanism is related to the activation of JNK/Nrf2/HO-1 pathway, inhi-

bition of oxidative stress, abnormal angiogenesis and EndMT induced by ox-LDL, which provides an important experimental

basis for its use as a potential natural drug to prevent and treat atherosclerosis.
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1.7 Matrigel /INEFE R SET6

Aty 96 FLALAEFL Am A\ 50 wL T 4 °C T b
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1.10 Western blot #&ill
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ICAM-1(1 : 1 000) MCP-1(1 : 1 000) .eNOS(1 : 1 000) .
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(1:1000) . VEGFR2(1 :1000) MMP-9(1 : 1 000) .
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(1:2000) JFBEE:1000) FHEZE(L:100),
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%,k | Image J B AE AT A R E AR,
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ANIAWEEEMNT 6 I, EHRL R W E LR
AT E, ABEKE, RELI AR
FEBERELS mL TEHQEF, T 4 C .2 000xg
F T B 10 min, DT R & B 40 fee i &R E 3L
WM, % JH Griess FE A M i i & — A 1 & (nitric
oxide ,NO) && ,# 1 5 B ™ B XA &0 W,
T 562 nm K Tl 2 ®LEMA,
1.12 St

LR L EE 3R, B axs Ko, KA

GraphPad Prism 9.0 #4701t 40, % 4118t
BRAFEEE T 200, A ELERA e, P<
0.05 H ZF AT FEN,

2 # R

2.1 ox-LDL BSH M K ARG EER &L

Ry S RRE I N B A LA AR B R R R
[F)¥¢  ox-LDL (0 .25 .50 .75 . 5% 150 pmol/L) #i| i
HUVEC #l HAEC 24 h, CCK-8 ¥: #6045 % @R,
ox-LDL X 4 Hi % 7 52 ¥ B8 AR I 40 T A 5 2V B
750 ~75 pwmol/L B, L% J145 0 wmol/L 20 b 2
TR, P, R 2 B E 75 umol/L AE A ox-LDL
(IVE R (18 1A 3 P<0.05) . FlJE R 75 pmol/L
ox-LDL H38 20 At A [W] 5[], DCFH-DA 3t 2 A i 25
HER , ROS 7K - Bt o 85 s} 18] 19 2 K . 25 T, 9F
T 24 h kB (P<0.05; 1 1B FI 1C)

Western blot #5455 .7, 5 %5 HEALAH HE, ox-
LDL 21 ) LOX-1,VCAM-1_ ICAM-1 & MCP-1 f4) 3%
K3 T eNOS . VE-cadherin 3615 0 3T
W (P<0.05; 1D), Annexin V/PI XYLzt BIR
2t ox-LDL b ¥ 24 h J& , 40 JR T Fe g0 0t R4 B
THE (F1E; P<0.05) . VA |45 R 7E HUVEC 5
HAEC "R —3, IESR M 75 pmol/L ox-LDL #|
PAANNE 24 h AT B EEST P R A0 B AR
2.2 EHREBX ox-LDL FS K K ARG FRIFE
ARREMETEN

FH0 ~100 pmol/L (2 JikE: HLAf A B HUVEC I
HAEC 24 h,CCK-8 BEAMEE R IR | 242 FRE T <
50 wmol/L B, 4G 71 =95% , PR M i He 22 4k J
A<50 pmol/L(P<0.05;& 2A), FfJ5H 50 pmol/L
25 75 wmol/L ox-LDL H:[F % F 24 h, CCK-8
ARG ZE R R 5 ox-LDL 20 A0 HE , 2 R B ] 53 5
ox-LDL 53 (W40 I% 71 T % (P<0.05; 81 2B) ., it
AR S5 5 B, 5 ox-LDL 4LAH L, 2 BRI
AL S A 40 P ROS 7K (P <0.05; & 2C) .
Annexin V/PI 342 R 7R | 5 ox-LDL 440 L, ox-
LDL+Z FREPH T F B (P<0.01; 8 2D) , LR
SRR, 2R AE 2 AR Y Y ] B P ox-
LDL 55 1 N B 40 M S8 AR B S5 M T
2.3 EZREBMRELEERKNEINEEZELK
F1EA

Matrigel /INE T WL S 56 45 R B~ , 5 %) B4 A1
I, ox-LDL W] I 35 4 37F oA 1 400 i o 0L A A i, /7
G S B IR BN 2 2 R AL BR)S , AR e bR
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Annexin V

1. ox-LDL F S/ A K AR A EE B L
A : CCK-8 IEAIM AN M 345 ; B 40 ROS ZK AN ; C . 40 ROS /K EGE B D - 4l o 2R 2k K A
E. N4 ARGIM AT, n=3, = H P<0.05, * =} P<0.01, = * = & P<0.001,

Figure 1. Establishment of an ox-LDL-induced endothelial cell injury model

WA BT R (P<0.01;18 3A) . Transwell 3788 S50 E— RIS S XTRRAAAA L, ox-LDL AP RS A0 3
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Annexin V

2. ZHEXT ox-LDL iS5 K K iS4 N ERGNERPIERRZEHEEM
A B:CCK-8 JEA M ANARIEHY ; C. 40AE N ROS A ; D NN A AN T, n=3, * A P<0.05, * * & P<0.01,

Figure 2. Safety evaluation and protective effects of sesamol on ox-LDL-induced oxidative stress injury in endothelial cells

K M2 22 R AN RS | 585 40 A A0 75 21 B i st
(P<0.01;1% 3B), Western blot fﬁj{ﬁ'ﬂéﬁ%ﬁﬁ?, 5 ox-
LDL HAHLE , ox-LDL+Z R A0 AT I8 25 A4 1l 457 A=
BHF VEGF VEGFR2 \MMP-9 [ 11335 , [ 1 3
W B SrF Z0-1 A8 5 VE-cadherin (Y13
IK(P<0.05;13C), Griess RS BoR, 5XT IR
AHEE, ox-LDL ALFREE NO A= i/l ; 148 ox-LDL+2
RIS NO A gl TP 28 1E 5 7KF- (P<0. 015 4]
3D), DA ZEIIRH 2RI v A A ] ox-LDL 55

) 8 M AE A 1, TR AR PN B B R DI
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Western blot #4558 i /s | 5 X BEZHAH LY, ox-
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Figure 3. Inhibitory effects of sesamol on abnormal angiogenesis and endothelial dysfunction
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