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[ ABSTRACT] Atherosclerosis (As) is a focal vascular disease that closely related to many injury factors such as endo-
thelial inflammation, oxidative stress, and shear stress.  More and more studies have shown that the risk of As is higher in
a variety of non-cardiovascular diseases.  This review summarizes the mechanism of As in respiratory system diseases, di-
gestive system diseases, urinary and reproductive system diseases, autoimmune diseases and metabolic diseases from the
perspective of endothelial inflammation and oxidative stress.
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Bkl FETE AL ( atherosclerosis, As ) & —Fh DL Ifil
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A% SR WUREBE | v JRURD A Ji i 8 4 45 22 s i
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species, ROS) . LDL "] 5 ROS & 4 J v A4 i A 4k
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Figure 1. Schematic diagram of the mechanism of atherosclerosis
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IEL 4 e P 2 2 451 38 “U 23545 i ( obstructive
sleep apnoea hypopnea syndrome, OSAHS) J& — Fj 7
PERICARAS T - R 3 35 B T 3t ol F) DA 1) A e 4
KRR o A IRRBTS 2T T OSAHS 5 As
PP ARG, 45 SR R I, S5 X IR B OSAHS 4%
iE S RH L, FOAE S Y SRR B ik B B SR AR R
FEALBEAF B B Sh KPR AT R
A5 ) B e R e 5 N B A B- R B R A

VCAM-1 13235 /M ApoE ™ /NEL As BEBR 19TE L,
T2 RN 7T 38 3 N B2 R 5 M 4% I F kB ( nuclear
factor-k B, NF-kB) #F30 FHIT ) . Loffredo 2500 & 31,
OSAHS 8 I 17 P A AL BL G AR 8-iso-PGF2a I
sNOX2-dp HLIEH A&, B2 shikim i/ 5 10 &F
5K I i€ (flow-mediated dilation, FMD) .2 F &, 7
H—Ui Meta 437t 7~ OSAHS S & A= N i DI hg
BT R KR B TR AT i — R
OSAHS 54 J Difg et Z M A R, DL LB
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1.2 1214EBEE MR

5P BH ZEVE % ( chronic obstructive pulmonary
disease , COPD) J&—Fl & UL 09 LA 4 =% R il
UM F AR I R G , AN AT )
AE TR = B PR AR 55 4l B o R A TR A
[, COPD 8 35 KA I8t 38 J32 (o W 2l ok ke i A2 32 ) 1%
B5(9.95+2. 54 m/s [ 9.27+2. 41 m/s,P<0.001) .
Sl ik P RS Hp S JEL R 48 011 (0. 83 +0. 19 mm L 0. 74 +
0. 14 mm,P<0.001) . s K554k KB (OR = 1. 46) #
SHBKBEH &6 XU (OR =2. 503) Thi ' > shirk
SRS R AR A A 25 75 5 1/ B COPD A58 A1 1l i
HIL-18 \11-6 S TNF-a /K- 2 5 T 1R # /N,
it AR S T AT T TR B AR
RE AR A 1k 5 TR i e SR AL B R Os R RS
Shen 2507 41, % ¥, COPD BB & I iE C KW & 1.
ROS Fl ox-LDL 4] i /& T 1E X B4 i — 204K
COPD 35 M 45 S AE MM N s . DL B sede
/N, COPD 18 P 4 AE AR AL D IR S PTRE R As
9 DA 348 v A D A
1.3 #FEERBEEMAE

BT UL R 9 B ili 9 ( corona virus disease 2019,
COVID-19) J& Hy /™ 5 21 M I W 25 & 1 6 IR 6 75 2
( severe acute respiratory syndrome coronavirus 2,
SARS-CoV-2) Fr5| i iy 2 PERF I R0 . A WS
7R, SARS-CoV-2 JERYL 1] I ZFhuls 4 R &
iE, AN LA SO WUREBE 0 T 5 v | DK i 4%
PFER As S5 HAHLHI T AE S SARS-CoV-2 JikHe
FrE LA S 2 25 LA G, COVID-19 [ 3%y rh
i) D R SN e s e e R v o O
B, J5 & AT S i MR EESE S 5 AR TR AT As
% A= Zhang %0 BB 98 K BR, DL AR K L
SARS-CoV-2 Ji7 , EL W 2t i e U5 A IL-18 3 i HoAZ 4k
IL-18R1 {23 NF-«kB ARZIFHIE A 75 5 155
W, o — AR AN R A M R S —
7 T8 T35 51 U U200 6 e i 4 2 R o) 5 ol 3R AL
b, Gao 25 % COVID-19 BEE 4T T 2 ]
327 RIBEVT , BF5E W% COVID-19 2 3 ik sh bk
FMD & 2 F% A%, H FMD 5 1L TNF-o 75 2 5 5 A
KA, FW COVID-19 BH AR 2 J5 K A ]
PABAEAE N B S BE RS . DL EFSE 478, COVID-19
A RESIIN As B RO XS (HIZ 45 e 15 T it —
s RAFFSEIESE
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T ApoE™ /INRL, HIEHH SAE 5 40 M IR Tk P 14
G, B2 3 B 1 g 7] RE VR 2038 i TgE R 3h bk 4
PR TN RAE P AR AR R AsPY S A, S
WFFE s, aet B e s 140 036 5 el B P T 4 A
FOVRATHE T 40 M A0 A g5 S JAE R 77 AR SR T4
SE PR ORI R BT R 2 B Tl 3 s As'
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RUFRANIE , 2R 5 RPN B0 T 98 35 i 1 ke Jae e
HHFFE 7R HBeAg B £ 35 H B0 251 8 fik B B A1
I R As A RURS: 8 38 e T 15 8 sk b ke 57,
I HBsAg PHIE B As #12& CVD BET- XU 5 1E %
NI 2 50 N BUIF 295 3 (hepatitis C virus,
HCV) JEGL TR 2 CVD Byl WU 2R, 5T o,
HCV & B 5 BH P 15 kA ik 14 S 3 B8 448 Jn 22 1F A1
KRR S AR HOV YL B I 11-6
M TNF-o THE, I8 B A T B2 A5 & A #
I (high density lipoprotein cholesterol, HDLC ) F1 & JH
[P B AR, B R A7 4 B P R I 1o S B oA X,
WAL, MM HPUR R RR HOV 5, R g
FRA %% VCAM-1(souble VCAM-1,sVCAM-1) Fl E-
VPR B PTG, I /DN AU T BRSP4
F1 DNA i /b | ox-LDL HLAR & it F i, WG IR As iE
RIS B B 5 AR Hm HOV YT As A SR ]
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REVE B IRAE BN A S P B e e PRI A5 5 T
2.2 3ARBEFEERERA AT R

BB RS 4 IR W5 74 995 ( non-alcoholic fatty liver
disease , NAFLD) J&: Bk i B DX ol H Al 12 1 19 1
JFFREAT R 5% 1) A0 A7 78 R I 228 P ) — 2
UL —TAA 30 AEFEF 7 951 Bil NAFLD B
Meta 70T 408 W/, Bk As 78 NAFLD B A
RS B P AE NAFLD o, BF40 A g o i 4
K-35 55, i i S8 A 2 e AL AR ) Ne-
R H JL 3 2 2 ( Ne-carboxymethyllysine , CML) JE AL, 5
] I 5 G R I A 2K 7R ) 32 A (veceptor for
advanced glycation end-products, RAGE ) %5 &, AN X
REE IR AL AN A T A AL R 587 A2 2 ROS, ik Al
FEAIM R IR ZFE R, W0 TL-18 \1L-6 , TNF-a
G SO & A, BFFE B, UUER RAGE Rk, &
SiE R AR A2 B Bk As BEHOR AR 1R 3 3%
Z&fft , $27R NAFLD RES 11 CML/RAGE {55 %%
RIEVIGEIE As 1R AR JED , HEAh NAFLD (B35
ZAFTEN] AR B ZEAL, A il 7 T =& A1 LDL T
15, 7 2 B HE 25 11 (high density lipoprotein , HDL) %
%", Fadaei 557 (Y RF 57X K W], NAFLD 4 HDL
FIR) L [ P ) e BB ) sz 4 ml RE R A R As BT
TEALH o JF40 L A A A 35 35 L A Bl 2o 0 H i
TR 2R N C S AT AR R I R AT, R
RIRPT S TN KNP RERE 42 As REIEEH B
¥ As WEBEEA A T HESIEAED ) Mk
WFFE L[] 3 B 12 Pk 5 0 A A 25 L TT BB 2
NAFLD & F 4 As BRI
2.3 HITVIEAT R

4 I THR AT 5 ( helicobacter pylori, Hp) J& A K
W ILBIBUR R Z —, 7] S 208 RN A IE 5% R
oo Hp BRI Sl Jh oA e R RE 2 1 m csipl 1 5
HBERLL K FMD FEARAT G, H Hp RGN As
FPEREDS i SRR BT ER M, Hp R U
B2 miR-25 YFRIK , 5 3l ok SMAMA A I WA
IRIFVER T 158 P9 B, 3l 3 0] Krappel # 5 2
( Kruppel like factor 2, KLF2) {ifift. NF-«B {55 i,
AR5 T 1L-6  FRAZ AN #a4k 25 11 1 ( monocyte che-
moattractant protein-1, MCP-1) . VCAM-1 F1 ICAM-1
SERAEH THYRIK . AMIRERAHICHE A (eytotoxin-
associated gene A, CagA) /2 WA [ ] BT 12 2 15 1) — Fp
BEPES T A ST 8 A CagA™ Hp 1 CagA™Hp
YL LDLR ™™ /NER, 25 3R o, TEAL B2 3 F 5 JH]
it , CagA " Hp Y4 1Y LDLR /N F 8k ROS 7K

- F S KEF Ik DI REREAS LA K As P E R, (K
HMIFFE KB, CagA* Hp RERS T 0 &) 42 1F 1 - e 20
Jf 53 WA AN AR 3 TG AR FH T N K P9 R 4t A
ROS F7/EH% . Xf CagA*Hp YL LDLR ™ /NS
T GW4869 (Ml SN WAMA 31 ) 25 AL B | 3 B0 ik
ROS #f8 & As BEH RIS W AR L DL AT
$7R , Hp YL T 5 RS 1Y) P4 B2 A E R AEL A 1 384T g
HiAES As BCHEERTT

3 WERERFFAZWRRERES As

2 14 B BE R

P24 B IE A5 ( chronic kidney disease , CKD) J&—
e UL A IR R Ge e , 3R B AR AN b X B AF N CKD
SRR H 2 16. 4% , TR BRI A HEH CDK 2
RY35.5% 4 IGIRIFIE WoR , SR A, 18
PR o SR Y TSl Dk P S e SRR B R S . CKD
FBEH I AR AT %% B g 2R 11 A [ B (very low density
lipoprotein cholesterol, VLDLC ) . #fi5 & H B /KFJt
15, 5 2% B A 2R 1 IH [ i (HDL cholesterol , HDLC )
Erim AR BRI A 5 T BB CKD B E
IR As FREAENLE], LAk, CKD B3 3G & A
ZREEVEY T, N B TR Eh | URR R | B IR ol Wk I 55
LSy IR A As B E B0 R . Wakamatsu
SRR 2 I B R A B T 3 0 55 AR a2 (-
NF-«kB-MAPK 3 i 5l 38 Fi W6 240 Jifl 32 38 1L-18, 44 1
G R4 0E W . Nakano 251 F 98 & 90, B 2
|1 1% 7] 3 5 OATP2B1 Hl DI4-Notch 15 5% S
AR BRI A AL, AR A 43 0 G BURE T, T
PR FIESUAR L RNA TR 77 BBH T OATP2BI &
DI4 7] & i LDLR™ /N As BEHRI & ZE . Kim
SRS I S, AR LAY I R R B AR
W 75 A% 20 L 43 1 TNF-o, TNF-au 1 T P9
Bz Al i S H Rk CX3CLL, J & vl i #a Ak 1
F4H % CD4™ CD28™ T 4fiJfd , 132 40 i B A7 40 g A< 15
TIRE, AT N 4B T2, Ak, B R S| Wk
ERERE = NAD(P) H AL EGTE P , B4 D T koK
S-S P B A A ROS, 5 B0 i A AL T4
FEREBCIRAE T UL B4R, BRI XL L R 5
R FRIIAE A BT A B 8 T SRR 405 PR R ]
fiEj& CKD &K As AIBLT,

3.2 ZRPHEEE

ZAEGNELEGAE (polycystic ovary syndrome , PCOS)

3.1
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S WL AR R G S N W R G, L
a0 =Y | RN R /T S K & o (| W &
RATP)—IALE 5 550 44 PCOS B35 15 974 £ %F
TR Y Meta 23T W], PCOS M3 BAA — R 5 Wil
PR As ZRAE, N30 20 bk P JIEE H fIEE 52 88 184 w8 FMID kA
i A 5 0 10055 AT 5K ) B A AT | I Fe g £ S
PR LA K e 4R 30 RS Ak XURS: v 217 A F ST e
PCOS FE A I 48 L0 10 3838 o, He S Ak R s,
KB CVD AU 3 = Calzada %51 1 BF 58 21
AR, BD PCOS B35 1M 3 b i o i SR Ak 7=
Wy 8-S HIF AR &K (8-isoprostane , 8-IsoP ) B i Hb 1F %
Lk, H 8-IsoP /KPS 1Y PCOS fB34 I3 H il
NN AR d S NGRS =N 1 B TR
Bro MO, PCOS 3 IMLE H i IR AL AR =)
(advanced glycation end-products, AGE ) 7K - & & Ft
=1, RAGE 78 Bz 4l fif v = 2655 , AGE-RAGE 15 53l
HEPHAL | HAFAE B Y 105 PN e Th R AR
DL EWFSEE o, N B2 AR AE | SR A I 38 B AH O i 7 T
RERRAS IT HEJ& PCOS BE I A As RUBRIA

RIEN R
TNF-«

BEA -

CRP
B D gezaE N &
b
IL-6 - — i o
oans |[Eman> i) -
VCAM-1
e

4 BEREMEERFS As

4.1 ERGBHEXTR

HMIEE LTI R (rtheumatoid arthritis, RA ) f&—
Toft [ B S e P, A8 0 2 I R AR
HLRFPEE R IR S o SR, 2 R TA R 55
INFETT . Skeoch ZEHF 5T 7N, RA B 38 20 L 5 Jik BT
BePHPEAR 2w T A IV 1L-6 K-FIR T R
TE 13 %52 18- 5 S A 4 W LE L1 R ST BT
2R EE T A 12 S BEIE KB Suv,, >
1. 85 (PE7RAFAESAE SN ) , H SUV,,, Y585 M3
=8 C [ W 2 H (high sensitivity C-reactive protein ,
hs-CRP) & H 2 IEAH X E R, Meta 3 Hr 25 2R 5
7R RA FEE B Ik P 5 v 16852 32 48, BREBR 8
A AU f 2 s R N B BRI T
HAVRAEZ RA FBRE IR As CHEN 2 IR 1Y
HAEAT TR THCE M A P BE 8 k02 B s | i A UL
JEFREFNILAE PN B i) S RE, 5 R AR AR 2 0L R B R
HT AAE L A LR A B ) e A A5 T I
WHEYS As R AEBHE(E 2,
P 4B

-~

ox-LDL 1

! =1
giliid)

St
)

EhBKHERELL 1

)
A R ) 3
Ih i

B 2. RA {2 As R EBHIHEIRERE

Figure 2. The schematic diagram of the mechanism of RA in inducing As

4.2 EEMEHR

SR ELPER A R — 2 R A TR HOIEAE B PR
2P A B e Ve, 348 B RCE A R O
TAEAL . Saha ZEUOIFST R R EMER AR B E
MY P 2 4 PN R 20 L 8 LTS TNF-oc IL-1B AT
% PE ICAM-1 ( souble ICAM-1, sICAM-1) ,sVCAM-1
R AR B A i B R TN T i — AR A
(nitric oxide, NO) 7K ik sh bk FMD & 3 T [%.
Meta 73BT EdE 22 B | 5 ELIE B HE R B35 19 35180 ik Y
I H IS RE B b fke B Xof R A S S M T, TR $E 22 T L
TNF-o Y077 1 £ v, S50 Ik 1A 6 v 6 52 8 1 184
RSB s ol ELPE B A R AR E As IR AET]

RS ML R IR ASA KT,
4.3 REETHIRE

RS VELLBEIRIE (systemic lupus erythematosus,
SLE) J&—Fl LA Z &% B RAE N LR 0y FH B e
PR, AT B R NAR LT i S . Meta 20 B 04l
7R, SLE B3 &/ CVD F As 1R 2 35 5 T 1E
WA A SN N, SLE i % As FUALH AT B
5RO 50 IR R T R MR AR S A O,
W, Xu % KB SLE B L P 1L-17 F11L-21 5§
PE H T /K 3 8 TN, Marczynski 2519
#£ MRL-Fas"™ 1) SLE gh 5 8 v b, % B8, SLE 4574
ZH/N B 30 Bk 4 21 TNF-o  IFN-oc IL-18 B2 1L-6
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S JORE R LT HREH /)N BRI S 38 fn, Herb TL-6 fiE i JiE R [ IR FTHE 42 (body mass index, BMI) >30 kg/m”]

FVE TN RAE RN K DI RERR AT, BLAh, SLE B
BLA B AW 5 A B A 58, I3 b H I = Ak
& AR & A T, B HE B HDL IR E A%
FEAR, b HDL AUEA SR 3047 DI RE Y 2
A5 RILA SLE B E G B f2 & ¥ HDL ( pro-
inflammatory HDL, piHDL) #4225 1E% HDL AL,
piHDL {2 R AE 3G 5 Br e A D Bes 55 0 [ i o)
FEABRE T PR AR T A 276 B4 1 SLE
A ST L 48. 2% (1 53k piHDL B, %
553 £B S Sl ok B e B 1 30 A P e R
BT piDL It E S DL E#FGE#R R SLE B
I3 A PR BT3B 5 | ) 1) P B2 ) g s g LA B
BRACHEZEEFLAT e S 5 As IR AR,

5 REHEERRS As
PE B

JE RS — g P AR A | LA AN T iR
0 AR Ry T BRRAIE 2 9 I 3R IR A PR & AR 1Y
HESERIR R, LR AL CVD 1y KUK 2355
FAEHE A, H 500 RS OE A B BN
BRI S5 i 05 PR 2 4 J2 3R IR0 A v 1
FEAFR R AT RE RS & As BOBLE], Flan, AERE &
F I3 HDL AN 1 A 1 /KPR, LDL i 25 15
U TR B ol JEL ] st 5 e g AL DI 0 JEL ] e
T DA B 200 ML 9% & R 52 17 AR IO I8, TR I B 1Y)
SR DI RE , Ak M5 BOIR B R ORI s 40
AIE A UA 22 Bl AR L PR AL, A R IR IR R
PR A A R A, DR X T 4 fppLA
MRS K AR, gk R A A PR PiEfb
G TS 2 R0 A PRI DI RE . IRIBRER — 7
A LLFS 5 B A A ) M2 B AR, 55— T AT DARH
Wi TNF-oc M1 TL-8 J7 56 1Y) P4 B2 40 M R, 5 1 [+ s
T 3E A B ey P B P — 2 AE & T ( endothelial nitric
oxide synthase, eNOS) A9 3 ik fE ¥ NO A9 [ SRt
JIESJHE £ 5 10097 BRI 3% % 1 b S IR, b ST AR R R W]
T INH] ApoE ™ /NRL As BUHERE RS HAPUR A
FHEE B O A RGO 5 — B, R R R
BURT I P B S RE AL, ] eNOS (KT 5
WAL, I A B I RE RS, TS & As, %45
TR IR ApoE ™ /N UBE S RIS B Bibt & 259
YT e As BEHL HERE IS 21 B 2B A L MR I
1 AR T R HRAE T A B DI RE RRfth i) B B [T A

5.1

I3 KT S 2 1 T g X R 3 Ao AR b Tk
AR A F Al BMI B 3. 2 kg/m® J& | IML3E N
TE KR M (2.00+0.77) pmol/L FEZE (0. 89 +
0.41) pmol/L(P<0.001)'"" DI F#FFEER, HEIL
W BT R e Al TR R AT e B AR AR LA
Je P9 H Ty B B i 5 PR P B L R 2 505 S IR e AR
H As ZHIE CVD WA
5.2 HEERIR

HRAE 2021 4F [ Frop s ¢ B i F a3 1 2 4
BRME PR B N B 2 I E R, Hodh 20 ~79 2 AR
W2y 1L 4 A NREBRER G . IS T AT s DR I A%
B PRI R A SR BRI, A0l O XL
W DRI B 5 LA SR DR s 55 v OB 2 LA P
RAE EACR MG B R R R,
Ah, KRBT T S8 AGE BB, AGE 745 &
PR ALY RAGE J& A3 4k — R 51 i & e 1k
IO A T B, 75 5 N R 0 B T R I T 4R T
RERRAT . BENRAL B R S5 PRI /N B ( ApoE ™ i
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Figure 3. Diagram of the mechanisms of non-vascular diseases complicated by atherosclerosis
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