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A BRFLZEPHIERA CIGIRRHE S S B HLBIF 58
REE 2 B R E BRRR BN 2, R P BER R
(AL FR PR ABMEFRIRFERRE AEEETELRT, /T  437100;
SKRAKFPHERS EAH, XL 430071)

HE BHH BERERLEHIEE (PS-MPs) Z 78 BUMEE /N RN A P9 R 3405 KA PR s 3 A S TR . AR st
A R GERCI AL AT HLH . ik 32 L CSTBL/6 /N (6 ~ 8 JEY ) Bl AL 43 4 A B ER /K 2H (saline 2H) .0. 1 mg/kg PS-
MPs Z: 7521 (0. 1PS-MPs 41) . 1 mg/kg PS-MPs 22 #5240 (1PS-MPs 41) . | mg/kg PS-MPs+A R 5 I3 741 (1PS-MPs+Lut 21 ) , 541 8
SUNRL, Gead 8 JE W5 3 aok R 45 200 /IN SO 5 6 it 25 B0 Bk #4822 85 L 32 3 Bk 2 2P0 B2 A0 5 A /0 B B0 bk B AR
FEBE(TC) =Bt Hh (TG) L 2 B2 g 21 F BH [ B (HDL-C) 45 g BT AR AR OCHE A 5 K 5 PE 40 (ROS) A BE H IR (GSH) (P 1%
(MDA ) 25 58 Ak 107 JAH 56 48 B 5 A 00 P9 2 2 (ET-1) . — E AL A(NO) i P9 B2 2B B F A (VEGF-A) | il 41 A 26 B 43 -1
(VCAM-1/CD106) 4l L [a] 6 B 53 F--1 (ICAM-1/CD54) 55 19 S THREAHOCHG AR, LA R G AR 2% . R 5 saline 4140 HL, PS-
MPs % 7% 5 50/ BLUE SR BRI IS | 5 S OVE 2 22 808 & T4 5 B8 BRI DGHE AR TC . TG TR, HDL-C R %, /N BRI o
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IO T A T 1 B 2k A v ) — o R
B, ROK LR TE R HOGAE Y BRI 3R 8 M) i 1 PS-
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ZtF PS-MPs S P 3 5 T
1 HESF®

L1 ##

L1.1 S¥shdh 32 H SPF 4 C5TBL/6 HETE/NL,
6~8 JEI % , 1A 0T 18~20 g, H 18 g 39T 90 92 5% 3R 900
YA R At SR s C AL B 2 B
S S P48 B 51 224 it il ) (ID : HBUST-IACUC-
2023-028) . ] I% ¥R 8T i B 20~25 °C, A
50%~70% , BIWG 3245 12 h G342, A i #E R oK .
L1.2 FZRALME ARERAE>98%, 1
F R PR A Wy e 25 BHEA BR 2 W] 5 PS-MPs Tl
K g AR DA A PR 7] 5 35 1 48 (reactive
oxygen species , ROS) 17| & 1 17 b 50 3% ] S ik R B
KA BRAT] 3 M [E EE (total cholesterol, TC) . =t H
il (triglyceride, TG) | /& % FE g 5 1 B [ B (high
density lipoprotein cholesterol , HDL-C) ,—% L & (ni-
tric oxide ,NO) [N __J#% (malondialdehyde , MDA ) F1 %+
JH K (glutathione , GSH) Ak 2% & 04 F Fg 5t
AW TR BT 5 2 R a0 A D
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DUEMIHEARA PR 7 s W EZ R (endothelin-1, ET-1) |
I 4 N 2 A2 4 I F A (vascular endothelial growth
factor-A, VEGF-A) . 41 it [8] 26§ 43 7 -1 (intercellular
cell adhesion molecule-1,TICAM-1/CD54 ) F1 Ifi. 45 41 Jitd
L B 23 T -1 (vascular cell adhesion molecule-1,
VCAM-1/CD106 ) i Ik 5 3 W BF I 2 10580 2 34 W A
I A YR A RS F] . ELx800 bR X A
& [E BioTek 23 Al ; DP73 2 il A H 4% Olympus 24
] 5 BP-2010 /1N SR B 30 ik it He 42 A0 A b e
HEEEWBARAR A A 5 RE.OHLE A 7
Eppendorf 23 7] ; —80 ‘CUKFH A H H A8 SANYO A 7 5
HH-42 = H] o A E IR KRS I A st KRIEAS A A
1.2 KEWHE

1.2.1 SEBeirfB A3 SIIG T AR HI IS I MR 57
1A BRI AL Sy 4 40, BEEH 8 R fn s
H HLER K 4 (saline 21) . 0. 1 mg/(kg-d) PS-MPs % %
ZH (0. 1PS-MPs 4 ) . 1 mg/(kg-d) PS-MPs % &% 4
(1PS-MPs #1) .1 mg/(kg-d) PS-MPs+ A 2 55 Z I3 7
ZH (1PS-MPs+Lut 41 ) o 4% I8 % & 80 mg/(kg-d) 7
OB AR R R RS T 1% F FP L AT 4 2 BN
80 mglkg EWH TR HIES A2y, BRI EK
HA R IERT S m IR M sk He i ) 17 2
oy A H E N AR 25—k, SR TR 8 J L cE IS
RN RN

1.2.2 feFfeARHERFE LEWPETELRT,
K FU/AN SRR ) R 513 2 EE 2280 (100 myg/
kg) , U WE BRI 2 30 min Ji5 250 (25 °C, 3 000
min, 10 min) BT o /B 32 Bl Ik 85 55 4%
J AR 1(g) 19 (mL) A TV A= 3LER 7K 28 BiF
i, VKV B ) 25 109% 20215038 BB 0y 1) 50 J Tl
A B AL (4 °C, 10 000 r/min, 10 min) J5 BUH
W TE O TR I AR DGR B o

1.2.3 kA HERENKET 4% £
R mE b 5E o B E W LB K B Y) R BE S
IIANEFGHELIR G, B e 100057 WA T L4
HEDPOESZA . R #E  Masson 4 (80152 5
B Ik I R 27 AE TR AR BE L PG 3 J5 /N BR 32 Bl ik
o BT B I S DL

1.2.4 R hkh EnFE KRG ZERFE24 h
Wt/ )N BRURE TR Sl ik It s, B 58 i 38 2 45 7 28 ~ 30 °C
LERIREET , AU I [A) BT 5 o 0 S A2
FRUIAC 4 (systolic blood pressure , SBP) &7 5K & (dia-
stolic blood pressure, DBP) FI-F 3 [fil. & (mean blood

pressure, MBP) , Z2 Yk I & J& BOF- 16, 8008 5 5
LRI HT o

1.2.5 Jga @fedmsenl  Fshlk EiE R T ROS
K DCFH 9EGHREN TR 2% 5E , 3 30 bk 1 1 )
FH PBS 2z vl 6 B 10 4% 45 T, ¢ 648 41 DCFH-DA
iz BRSE B 48 7~ fdi ] PBS 2% vPi % 1: 10 000 s B¢
. B S e A 2 R T,
GSH . MDA i 7 & A5 I 2 21 b GSH 7K - Al MDA
W

1.2.6 JgARatAakasArm e HERIFREUN R E
Sk, $ IR (g) AR (mL)=1:9 [ LA,
T O AR5 AR R ER K, WKW RIS )3 . sk
¥ W R TC . TG . HDL-C ¥ Ji $2 18 357 & v W 45
M5E

1.2.7 REHGHREHNE  RIEELISA KK &
T 7AW rh N B R AE S A s S ) ET-
1 .VEGF-A .ICAM-1 . VCAM-1 /K, Bt Ay 45 SR 2433
R U7 . ET-1 R VEGF-A 7 & RN
1.0 pg/mL, ICAM-1, VCAM-1 %] & R E R 1.0
ng/mL. AN M 35 W NO ZK P-4 7™ 4% 385 57 3
FFE D

1.2.8 S iFARHHaF4amn  AHFFEXTF saline 2H
1PS-MPs 20 ZEAT 1 I35 AR 35 4L 2 A AG I, A 60 1
FEA T, A 400 WL ¥ BRI (AR EE : K=4:1) T
FE Y, 2R E TRAT GRS A B 7B 30 min
JA B0 (4 °C, 13 000 r/min, 15 min) B35 . AR
8,355 — J51 1% 43 B (liquid chromatography-mass spec-
trometry, LC-MS) 3% J{] BEH C18 & 3% 4= , If J &
0. 1% W R 1) 7K - 25 157 TR BEEIRA5 V T0A T sl A
FIRB LRI . BRI kS B A se e

1.3 ZitZE4E S8 HdE 0 GraphPad Prism
9. 0 J A AT Ge it 2% 43 JF A2 U1 3R, D7 Agostino-
Pearson 5 & K 50 2R VAl IE A0 A 00 o [A) B 5 4
PLSF- B (E = b5 1 22 (2+s) R, A1) EL R H PRI &R
ANOVA FILSD-t#56 , P<0. 05 W ZE R A G242 X,

2 H#R

2.1 MRERE.EFRFRERBERZE 5 sa-
line 41 HLAE, 0. 1PS-MPs 20 /)N LA 0 B . A8 1k
1PS-MPs 4 /]y LA Jii 5 W% T & (P<0. 05) 5 5 1PS-
MPs 20 AH H , 1PS-MPs+Lut /> BUA S5 B4 FIr i i (P<
0.05) (K 1A) ; 5 saline 41 AH Lk, 0. 1PS-MPs 41 | 1PS-
MPs 2 /)N R, 3 3l ik B 2 FF i (P<0. 01) 5 5 1PS-MPs
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HAA L, 1PS-MPs+Lut £H /N B 5 30 ik s B Br T 1%
FEIT saline /K- (F=7. 531, P<0.05) (& 1B) ; #H#%
T saline 41, 0. 1PS-MPs £ fil 1PS-MPs 41 = s [k I %
Z KO B (P<0.01) 3 55 1PS-MPs 2H AH [ , 1PS-MPs+
Lut 41 & 3l ik IE 2% & %% K (F=8. 124, P<0.01)
(|1C).

2.2 HLREFEIZE

22,1 DPREFHRHEEELZR WE2MIR,5
saline ZL A1 L, 0. 1PS-MPs 21 Fil 1PS-MPs 4 Ifil % B 12
kA TR I RE A 20 A% A T HES ZE L A
N 23 WAk ™ 5 1PS-MPs 2H 45 T Lut J5 7] A 50 2% fit

PS-MPs i B 11 3 8h ki 4 -

2.2.2 DR EFH Pk Masson & WE3IHRA, S5
saline 4L # HE , 0. 1PS-MPs 41 Fl 1PS-MPs £ 7] UL AH i
WO I 2 e | AR HES 2L LA i 8t
PR 5 5 1PS-MPs 21 FL 35, 1PS-MPs+Lut 21 2T 4 1L 2
JE B B

2.3 MREDBKMETAA 5 saline 241 1,
0. 1PS-MPs £ il 1PS-MPs 41 SBP . DBP #il MBP 3 7}
=5 (P<0.05) ; 5 1PS-MPs 41 # kb , 1PS-MPs+Lut £
SBP .DBP Hl MBP [&{ (P<0.05), W1,

2.4 MNREFRPEULHEFREYKEEZNL 5

A B C

01 -e-a 15- " 200006 o
c -m-b =
828+ -—g o~ w1 ) . L
e [
E | T . S0} # £ 00004} #
326+ = Z
2 1 2
24l . 2 s =
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El1 PS-MPsZHZX/NRAERE.EKRER EFNRKBERR REHIZ0

Fig. 1 The effects of PS-MPs exposure on body weight, aortic mass and aortic organ coefficient of mice

A: Weight change in mice; B: Weight of the aorta of mice; C: Aortic organ coefficient; a: saline group; b: 0. 1PS-MPs group; c: 1PS-MPs
group; d: 1PS-MPs+Lut group; "P<0. 05, "P<0. 01 vs saline group; *P<0. 05, *P<0. 01 vs 1PS-MPs group.

2 PS-MPs ZT/G/NRETREEN  HE x40
Fig. 2 Pathological changes in the aorta of mice after exposure to PS-MPs HE x40

a: saline group; b:0. 1PS-MPs group; c¢: 1PS-MPs group; d:1PS-MPs+Lut group; The black arrow indicates thickening of the aorta, cell swelling.

B3 PS-MPsHEEZR/MRENBKFELZNL  Masson x40

Fig. 3 Pathological changes in the aorta of mice after exposure to PS-MPs Masson x40

a: saline group; b:0. 1PS-MPs group; c¢: 1PS-MPs group; d:1PS-MPs+Lut group; The black arrow indicates the deposition of blue collagen fibers.
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*1 PS-MPs3/MNRIMEAZN (mmHg, n=6, ¥+s)
Tab. 1 The effects of PS-MPs on blood pressure

of mice ( mmHg , n=6, ¥+s)

#3 PS-MPsHEZX/NRAENAKALR PR
IKRFHIFME (n=6,x+s)
Tab. 3 The effects of PS-MPs exposure on lipid levels

in the aortic tissue of mice (n=6, ¥+s)

Group SBP DBP MBP

saline 96. 50+6. 72 68.33+5.32 81. 00+6. 23 TC TG HDL-C

0. 1PS-MPs 107.83+10.72°  76.83%6.97°  94.50+7.74° Group (mmol/g prot)  (mmol/g prot)  (mmol/g prot)

1PS-MPs 120.33+10. 31" 96.50+7.37" 115.00+13. 43" saline 0. 13+0. 08 0. 24+0. 09 1. 44+0. 96

1PS-MPs+Lut 108.00+9. 06"  88.33+4. 18" 100. 50+4. 23" 0. 1PS-MPs 0. 54+0. 28" 0.62+0. 17" 0.45+0. 14

F value 6.529 24.920 16. 060 1PS-MPs 0.710. 26" 0. 70+0. 36 0. 34+0. 18"
"P<0. 05 vs saline group; *P<0. 05 vs 1PS-MPs group. 1PS-MPs+Lut 0.33=0. 12" 0.330. 147 1.28+1. 02"

F value 9. 146 6. 286 3.739

saline 4141 H , 0. 1PS-MPs 41 11 1PS-MPs £ ROS T}
(P<0.01) , MDA J} & (P<0.01) , GSH &% {i% (P<
0.05) ; 5 1PS-MPs 24 # It , 1PS-MPs+Lut 21 ROS
MDA [ (P<0. 05) ,GSH JH7 (P<0.05) . W32,

F2 PS-MPsEEI/NREZNBKA LR F AU FARED
KFERIRM (n=6,x+s)
Tab. 2 The effects of PS-MPs exposure on the levels of

oxidative stress markers in the aortic tissue of mice (n=6, ¥+s)

MDA
ROS (fluorescence
Group (pmol/mg GSH level
intensity )

pmt)
saline 11 554.17+1 490.88 1.68+0.94  1.01+0.57
0. 1PS-MPs 15 410. 1742 253. 68" 3.91x1.42" 0.50=0. 16
1PS-MPs 16 852.33+2 674.76™ 4.31+1.70™ 0.33+0. 15"
1PS-MPs+Lut 13 535. 17+1 660. 92" 2.19+0. 69" 0. 82+0. 43"
F value 7.373 6.313 4. 006

"P<0. 05, “P<0. 01 s saline group; *P<0. 05 vs 1PS-MPs group.

2.5 BERAKERMER 5saline4IAHLL,0. 1PS-
MPs ZH 1 1PS-MPs 4 TC . TG F & (P<0. 05) , HDL-C
TR (P<0.05) ;5 1PS-MPs 41 A Lt , 1PS-MPs+Lut 4
TC. TG & ik (P<0.05) , HDL-C J} & (P<0.05) .
L3,

2.6 MEANKINAERMER 5 saline 4 3,
0. 1PS-MPs £ fl1 1PS-MPs 2] ET-1 . VEGF-A . VCAM-1
FIICAM-1 15 (P<0. 05) ,NO &% (P<0. 05) . %
T 1PS-MPs #4H , 1PS-MPs+Lut 41 ET-1. VEGF-A

*4 PS-MPsEEx/NRIME RN K IhAE

"P<0. 05 vs saline group; “P<0. 05 vs 1PS-MPs group.

VCAM-1 #l ICAM-1 & [ , NO JF & (P<0.05) .
WA 4.

2.7 MERWAFER HAETEED R
LC-MS il - £ #E 17 saline 2 il 1PS-MPs 21/ B 1fL.
T Y ARSE 1] AR L 2 0 A (R 4 PATREAS 36 8
AFEA) o RIS EE EAT 000 3B (prin-
cipal component analysis, PCA) Z& B : D 2L NFEA Y
AT R, P2 A 25 S A GE it R (KT 4A) 5
1PS-MPs ) 2 5 %F /N BT H AR AT AR 5 R 32
M , K P B i 22 S AR, LS R T
W, A7 ) T K5 d0 o3 B AR S (181 4B) o ARSI 22
553 HT : HMDB i AL & W 7 2845 R o , PR R
it A 2 S AU O A LR 28 AT A2 W 2 Cor-
ganic acids and derivatives lipids) . 28 I§ 43 ¥ (lipid-
like molecules) A1 45 #L 2% ¥4 1k & ¥ (organoheterocy-
clic compounds) ([#14C) . AU ¥ 73 Hr - R T
KEGG HJ7¥E 70 Hr 45 A IRl A7 7 1 25 22 S O AR G
K5, P<0. 05) , LABA & 1xX e Ay 25 4R A A s
At PR 2R IEAe (K 4D) 35 £ 2 dh i
FRAG IR (citrate cycle) | % 24 R L8 (tyrosine metabo-
lism) . o~ K FiR X 1] (alpha-linolenic acid metabo-
lism) . C5-32 4% — JuR 1L} (C5-branched dibasic acid
metabolism ) F1 K5 2 FR A1 i 2 iR 18 i (arginine and
proline metabolism) o X S8R 7R A% (U5 PR 1 BF

G8ZME (n=6,x+s)

Tab. 4 The effects of PS-MPs exposure on the vascular endothelial function of mice (n=6, x+s)

Group ET-1 (pg/mL) VEGF-A (pg/mL) VCAM-1 (ng/mL) ICAM-1 (ng/mL) NO (pmol/L)
saline 133.56+12. 80 321.52+37. 17 253.86+24. 33 435.82+106. 80 2.56+x1.39
0. 1PS-MPs 172. 03+27. 76" 442.09+52. 65™ 298.92+17. 76" 550. 61+110. 95" 1.47+0. 53"
1PS-MPs 187.22+37.21" 478.79+97. 29" 299.29+15. 35" 650. 95+51. 08 1.27+0. 38"
1PS-MPs+Lut 152.83+17. 13" 334. 82+64. 18* 265.77+25. 13" 489. 56+64. 74* 2. 44+0. 67*
F value 4.986 8.234 7.277 6. 698 3.681

'P<0. 05, “P<0. 01 vs saline group; *P<0. 05 vs 1PS-MPs group.



- 436 - ZHEAKFFIR Acta Universitatis Medicinalis Anhui 2026 Mar;61(3)

FIER RS & 42 260 PS-MPs i 1 il 5 F1 2 AL
T S R
3 itig

PS-MPs == 2438 o S 8% AR B A E AN
PR N B RHSURLST- B 1. 6 wg/mL,
AW ) PS-MPs 24 19. 10 mg/ AAE", A B 58 5
i W 2 AR BE A 1 me/kg R ERBEAH
KA . AR R R R RIR TS, DS H
FEQRI O A4S T A B EAE Y. AR R,
PS-MPs % % 71| 5t 40 44 14 5 il 7 63 495 , 5 S0 0
WRE AR ZEALAR G . BEE YRR R, /N R
T P ROS AL I KT R T ik 8 A6 28 72 1) MDA
BT R, GSH HTU AL AT iR AR . AR R
TR T 2] b 2k 1PS-MPs Y 75 25 4 i 4
ROS Fll MDA &, 385 GSH 5 i, 2 21 vl 2 1ol 9 el
15 Y T BN ARG ROR . Zead SR AR, SO R

A Scores (PCA) plot
300

® | PS-MPs
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_300 1 1 1
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Lipids and lipid-like molecules ®
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Superclass

Not available .
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Organic nitrogen compounds
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Homogeneous non-metal compounds .
Ratio

Benzenoids 0.30
l 0.25

0.05 0.10 0.15 0.20 0.25

AN G  HRE 3h ik MBP 24 B4 71, &7 3k
M 28 5 NO 1 5 F o /b | il 8 e 4 Y 1~ ET-1 4
Jne [E I I N R R RE bR AR ) VCAM-1 BL K&
ICAM-1 1 2 L, BEHA /N BRI A &b 78 R A, 1
BN ARAE A3 0, X H i T — o AR B Y
0 o A R R 2 AT A /N R RAAEG
NO UL B ET-1 i ¥k &2 1F % 7K F , IF H 8 fe fif
VCAM-1 LA S ICAM-1 546 171 ) 1F H S A . Xl
Y Jia et al VSIS EERAHST o SCISAE R N AR R L
Al e B 14471 PS-MPs 3 5l N Bz A0 7 1

Il PRAFF T 2 B, Wi A 2560 2 185 e i A
FR A R, RISk TG AR [ B 1 57 22
L, LYK SE 86 1 PS-MPs 2 78 41 /N B TC Al TG 7K
T, $E R Bg BRI 2L, Y B 40 Bt e E PR R, B
JO RN S PR 0T E I A I o 1 HDL-C 7K P R A1
PR B E RE S T M. B FE IR R4l 2%
()77 A 7 T AR R 25 mT 5 2o a2 R i 2R R el
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Fig. 4 The effects of metabolomics

A: PCA score plot of saline and 1PS-MPs groups; B: Volcano plots of saline and 1PS-MPs groups; C: Proportion of differential metabolites be-

tween saline and 1PS-MPs groups; D: KEGG topology analysis.
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IR R B BN BRI R AR AR 2R AL X S
ARG R 3, KBRFZIRITH T B, TCH TG
IR 4 3 A, HDL-C 7K1 & OE 8 K, R
JoR 2R AT B o 3 Y i oA EE AL R LA A B
B A R T LUFH NE A R AR e AR S rh
15 0. 1PS-MPs 21 F1 1PS-MPs 20 3= 5l ik JJF 2§ 2 %%
I 751 s 448 T 4 1, X Fe WA PS-MPs 52 2% 1] fiE X 1M 3
DA R 240 A SRR D A 3 2 3 o, 1PS-MPs 4
TIAA B 8 R 5 T RRAR 2= 15 % /K. eah, i B
B4 SR, A B K 21 35 3h kO BE v R 9
RS , JRE B A 8 17 M N, 1PS-MPs 21 4
Mezsufb ™, HLFEZE 77 S 180, Masson 4 (4 %
O R AT &, S R AT . KRB RRIR
I 4H AT P S A U D R AL B X — PR

AT R AT TR IE IR 12 CS-32 8 — Tt
TR AR A2 LA RORS & R A i 2 B 1 s 14 3 Fhik 42
WL ER LA W Rk i TR AR TS e R
T RAR CIEHE R A A B R, R
EAV A A = AR A — B PR T
Guit e, (0 F B 3 AT BT S 7 188 I 201 8] 43 25 LA
K i 2 AR B AR, O o) AL W PS-MPs
A B PEAL IR AE T 47 0y B i vE e o I S F
FERFAEY RFEA A 3L - F— A5 ) 0 i 4R34
Y 2F AR AR WA A W b AR ) B EAT B IE
FRABHR .

A IR
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Protective effects and mechanisms of luteolin on vascular injury

induced by polystyrene microplastics
Zhu Deyu"?, Huang Qi'?, Liang Xiao>*, Wei Zhuangzhuang'?, Bao Xinyu®, Ma Ping®, Wu Yang’, Bao Cuiyu’
('School of Pharmacy , *Key Laboratory of Environmental Diseases and Whole Health , School of Basic Medical

Sciences , Hubei University of Science and Technology , Xianning 437100; *Department of
Cardiovascular Medicine , Zhongnan Hospital of Wuhan University, Wuhan — 430071)

Abstract Objective To explore the vascular endothelial injury in male mice caused by exposure to polystyrene
microplastics (PS-MPs) and the intervention effect of luteolin on vascular remodeling. Additionally, to investigate
the mechanism through the oxidative system and metabolomics. Methods  Thirty-two C57BL/6 mice (6-8 weeks
old) were randomly divided into the saline group (saline group), the 0. 1 mg/kg PS-MPs exposure group (0. 1PS-
MPs group) , the 1 mg/kg PS-MPs exposure group (1PS-MPs group) , and the 1 mg/kg PS-MPs + luteolin treatment
group (1PS-MPs + Lut group) , with 8 mice in each group. After 8 weeks of intervention, the body weight, blood
pressure, aortic organ coefficient, and aortic histopathological changes of mice in each group were detected ; the to-
tal cholesterol (TC) , triglyceride (TG) , and high-density lipoprotein cholesterol (HDL-C) lipid metabolism-
related indicators in the aorta of mice were detected ; the reactive oxygen species (ROS) , glutathione (GSH), and
malondialdehyde (MDA) oxidative stress-related indicators were detected; the endothelin (ET-1) , nitric oxide
(NO) , vascular endothelial growth factor A (VEGF-A) , vascular cell adhesion molecule-1 (VCAM-1/CD106) ,
and intercellular adhesion molecule-1 (ICAM-1/CD54) endothelial function-related indicators and serum metabolo-
mics were detected. Results Compared to the saline group, exposure to PS-MPs resulted in pathological thicken-
ing of the mouse aorta, increased aortic organ coefficient, and elevated blood pressure. Lipid metabolism-related
indicators, including TC and TG, were elevated, while HDL-C was reduced, indicating lipid metabolism disorder
in mice. Oxidative stress markers such as ROS and MDA increased, whereas GSH decreased, demonstrating oxida-
tive damage. Vascular endothelial inflammation and injury markers, including ET-1, VEGF-A, VCAM-1, and
ICAM-1, were upregulated, while the vasodilatory substance NO was downregulated, confirming endothelial in-
jury. Furthermore, serum metabolomics results revealed that PS-MPs exposure induced endothelial damage by dis-
rupting metabolic pathways such as the citrate cycle. Compared to the PS-MPs group, luteolin significantly re-
versed these effects, attenuating oxidative stress and lipid metabolism disorders, and effectively repairing endothe-
lial injury. Conclusion PS-MPs induce vascular toxicity through oxidative stress and lipid metabolism. Luteolin
effectively alleviates endothelial damage and vascular remodeling.

Key words polystyrene microplastics; oxidative stress; vascular toxicity; vascular endothelial injury; vascular
remodeling; luteolin; environmental pollutants
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