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Atherosclerosis is the basis of many important adverse vascular events, which seriously threatens human
In recent years, more and more attention has been paid to the role of inflammatory and immune regulatory factors
It has been noted that the risk of cardiovascular disease in patients
with autoimmune diseases is significantly higher than that in ordinary people. It is speculated that there may be a relation-
ship between autoimmune diseases and the pathogenesis of cardiovascular disease cross.  Therefore, this paper reviews the
mechanism of autoimmune diseases and As by searching the relevant literature at home and abroad, in order to provide new

ideas for the prevention and treatment of autoimmune diseases complicated with cardiovascular disease.
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LDLC) BURLIE: As ZAE RV HYAG & 2R | N R A0 it 46
PiJa 51 LDLC 7E N BT 28R, At ik N Bz D) RERE A,
gk iy S EULE PN 2 AN SF-3 LR ( smooth muscle
cell ,SMC) 1 1 41 Y ( macrophage , Mo ) A B3 P
% (reactive oxygen species, ROS) , ffi LDL #% &t A
ALK FE IR 1 (ox-LDL) |, FFid i b 14 2 A% 4n
Mei#afb B F 1 ( monocyte chemokines protein-1, MCP-
1) FIZH fifd [9] 85 65 43 F 1 (intercellular adhesion mole-
cule-1,ICAM-1) | P-2 [ 1 Il 45 2 B 26 B 5+ 1
(vascular cell adhesion molecule-1, VCAM-1) 7F N ¥
220 L 266 BT 43— SR A0 B v 1 R 200 i 1 RE R
R BRG] PR A e SR AR A, I [ G T
o m] 7% 5 v R 20 R R A0 i A A1 B BE
(neutrophil extracellular trap, NET) , NET 7] i 13 #%
RS, & 5L RALGE 0 B 2 1K 85 11 3 (nucleotide-
binding oligomerization domain-like receptor protein 3,
NLRP3) S PE /A TG BES 4 5T B3 1 B v 200 7l 7
W HZH LA 2 1B (interleukin-18, IL-1B ) 542 2 5E
B PA -, DATIT 4™ R B 95 200 i 7 o5 A B A kb i) 2R
B d e TR BEH N RAE KUV, B EAAZ B A
Hb T IR L A0 A S AR DG A ML PR~ L 7E As BEHR 1Y %6
SE R I E A BB 4 B
(cluster of differentiation 4*,CD4" ) 1Y T Wk I 41 ifd 7
HMEIMLAZ 3 ox-LDL UG S2H ABERR | 52 H SR T BT
BT 0015 5 38 BEAE T, 234k 0 A [) S 3 7 3
e BARAE 5 BT R MRFE
1.2 RES5BHREMEER

AD J&—2H Ji KR B A 1 A 2R R 1R 5 g , G ik
ARFAE R B SR AN 5 H T5Ak, A BFROVPE T B 40
MRk, AJHR D R Z R EEZ R 2
i, AD BEAAAEZ M S S, e 2 T il
SEAELLI R, AD BB E A A2 R M Thl/Th17 4 i
IR E Treg 22 [P #5255 . Thl & Thi7
20 A5 (2 fd S AE A0 A PR 5~ 1 4/ 3R 1 (interleukin-
1,IL-1) .y T4 Z (interferon-y, IFN-y) JiJg SR 58 A
F o (tumor necrosis factor-o, TNF-o ) 55 % 3k 53 5 444
I, B A E R 1 R S, S B N 2R G alR)
FRAAE I S o 5 EIRIIE , BF5E A B NET F) 2% 45 78
AD 18 M RAE 1Y & A e rh o B T, NET 1T 5
R L W AT L 55 2 200 P s — 25 1% A R — R 948 1
RAERI

AD FBFER N 90 IV A As KA K R
FEKR N, AD AT NET /55 445 NET 7] 3 i 4]
P AE AN LT Ak S A 5 20 Jf = A= B B iA, ik —
IR RIE RN, T AD JEHEHH AT 7= ) TNF-a

L AIML A 3 6 (interleukin-6, IL-6) S5 B % 95 34
o B RHUARSSE & B 0005, 5 BUAL R W 3
TKBE AL LA K T 48 55 1 B0 A S LR T
ARSI AR, 51 A ML S 5 SR RE B, 3 B
Jok A Bz A5 3 , e 0 LDLC URLAE 2l ik P4 BE i DU,
IFSEESME ML A CDA™T Wbk UL 20 i A Bk, 434k
HARFERE, e As BESIIE AL

2 THMITEEBSREMNEERR RIS
BB E R I BUm LS

Th1 £

Th1 7 28 K P 35 & (rheumatoid  arthritis,
RA) " R GEMELT BEARIE ( systemic lupus erythemato-
sus,SLE) "' HUBEIRZE G AE " SR ZFh AD ThIfEAE
RETHE, WS Y Thl 0 AT — DA & As 1%
J&. Thl M 325 T-box # 5FH T 21 ( T-box tran-
scription factor 21, TBX21) Fli#afb A T3z {4, Hb
AL F3Z 44 5 ( chemokine receptor 5,CCR5) A As 3
B B2 A, CCRS K ALHE R Ak P T FE A 5 ( che-
mokine ligand, CCL5) /t3 1" T 401 As BEHLY 55
YRR R BoR , ApoE ™ /NEUF CCRS fylk=
RERS 4/ NIEHL AR , I 8 25 08020 32 3l Dk 19 £k 52 4
TEL L TATISE I B BEH P Y Thi 40 AT 4308 T0-1,
IFN-y \TNF- 25, BE— 2RI G AE S I, e As B
BB R e i R R

2.2 Thl7 4@

Th17 FEAFFE TR AR LB A AL 2T, fiE
RIS E T TR 17a( interleukin-17a,1L-17a) . 4
M4~ 17f (interleukin-17f, IL-17f)  1L-6 , TNF-a %
ML T, IFS 50 R R | A B S SR
A, BT, Thi7 iE#0A NS 5120 T AD 434G
HUERG SLE RA S8 %2 A4 R MRBET AR S
Thl 4, Th17 40ME 0 AL 22 0 155 9 1S AR
EEAFEG B, ALK F B (transforming
growth factor-B, TGF-B) Fl IL-6 155 CD4" T ik
A Th17 208, Th17 2038 15 5 1% 15 5 W
[A-¥- 3 (signal transducer and activator of transcription
3,STAT3 ) & 42 [ 23 W 40 i/ % 21 (interleukin-
21,1L-21) ,JE . “ STAT3-Th17-1L-21" [ 73 W35, 4k
1M H 204 2% 23 (interleukin-23 ,11-23 ) 5 H. sz k2%
H T JAK-STAT 42, JE 1M 4 E 4k HF R AH 5G9
Z A& (retinoic acid related orphan receptor-yt, ROR-
vt) 3R 3K . ROR-yt /& Th17 401557, & g
5 STAT3 % Runt #H K5 T 1 (runt related tran-

2.1



CN 43-1262/R " & Sl k{244 & 2022 4F55 30 455 5 439

scription factor 1, RUNX1) L[RIE S AN K 17
(interleukin-17 ,IL-17 ) &35, IL-17 AT/ HI 37 1l 8 0
O LA, DI S RE | B8 100 RIS T B, 7E As BEHRAY
T U PR SR
2.3 Treg 2058

Treg ZH i == %243 3 1 41 B/ 2 10 (interleukin-
10,1L-10) DAZAERE G RS | 30 Ao 000 98 it Ji 2 1 7
A AR As BEHC )RR E M, BA P As 1P
FHEETE W XSk & 4 P3 (forkhead box protein 3,
FOXP3) YER Treg MY sk H 7 ¥ E As BEHri
PRAPE e A8y Rl e T Treg MR M
K INRERRES , 1 F FMH 52 A1 AR S v A 454 i
TERINS™ Bl A WFFE R W, As J5 WI4E TGF-B A0
HABARM K T 5200 |, Treg 7 L2k 25 HoAR 9 4 1,
WAkl exTreg A" o RN 40 73 AL Bt It 25
( cluster of differentiation 25 ,CD25) 1 FOXP3 ik
B IEAAT HAD Th 240 iE 2 A (40 Thl [ Th17 Fl
DS HEBIPE T 408 1R R IR R A ) T BE
e As BEHR [ S RE I 2

3 ERMEEERSRENEERREIKEE
P 3 R R B AL

WHIE A BL, AD RSV P B L W2 B AP AE )i
(A WE DI B BB | T A 4 S I ¥ ok 178 08 T~ &40 i R
JEARR BT AD H PR EZORED . FE E
W AHETE As 1Y 45> BR 1 440 3 B2 0 TE
As BEHRe b | B A I A7 7E 38 5l T Re v s B,
Z ) BRI BE S 7 R B e R AR A, R A
FIME As FEFE TAE As BEELAY RAERR B B
WA 2 S B DL ML D R ) 02 4% 2 M R A
AR JSREARI A T4 TNF-o,— %6 (nitric oxide,
NO) ROS ZELIMIEHE As BOSAETERE =2

TE AD BERN K A B e 5 b, B i g
R FIk ICAM-1, Zh B A7~ B2 B Rk /] LU 3 3 5
"I L A LTS RN A, 4 H 52 B S0E 1 B
W5 £ g 45 7% ) 384 K T~ ( macrophage colony stimulating
factor, M-CSF) 55 Bl 55 4R B FESR AL IS, As BRESR
INHY ox-LDL AT #E— BN AD % A & s 5
T L A L A 5 ) B Sk B, (S 7 L W A A TE kA
AU I3 R A WG 0 1 ) Y A 0 L, DA T A 5 I B Y
PAT- 20 M BE TR N R HE AR AR 4k R PR IR AL 1
INBUAZ N 110 98 1 BR 055 2 4k o 75 5 o B 1) 5 W 4 i
B3 i 4 )@ B H % ( matrix metalloproteinases ,
MMP ) , 53 fift 25 AEWE KI5, [ s SR FE 200 A B o, 3 3k

TN PN Pl s 2 1 ) o L R T i ) Do, 2
HRESRET AR A AR Y, P BCAE O A SR Kk
AT A ox-LDL AL A2 PR R 20 A R 40 A
2t 4 7% 31 3% X 7 ( mranulocyte macrophage colony
stimulating factor, GM-CSF ) #9175 5 57, 7] il i GM-
CSF/IL-23 4%, B K Bel-2 2R AR, AT 38 A
Caspase-9 1G PRI N ROS /K-SR A2 7 W4 i 1)
P12 R As AR,

W 240 L P A Wk Z RE SR B B 02 AD AR A
B e p B AR AR, TR As BEHR P B R4
TR IEDIBE 14 R B 0 2 5 SO0 T2 96 TR 200 Jf 3 AR A=
INTERZ i As FERR . AL, F A0 M R S 22 Fib
RIER TGI8 As BEHRAY JAE B S AR IAE TS, As
TS 0 JIE [ 45 bt A JE o 7% A NLRP3 2 5E /)N
A DT AR 32 e 4 2 8 448 L PR 19 43, BT I
P VCAM-1, St it -1 UL AR A NET B, ik
As KRR

4 iR NEE SRR ERR K
BRI L 3 B B R AL

FEIR RS e 40 i B NET, 28
PR AE T3 A b Ok S ) B B X — i AR X
ST T FIRSE , R NETosis, BR T 5522 B
TIRES ,NET 5 ARGk 2 P 9 114 B oL 72 285 1)
AHIE,NET HFAYVF 2 oS F B TRk IR, Al L
P S B 20 M A B HOAR 1755 KA I o
FPERI I AD A EE R RALEI S i
FEN  NET -5 1Y G098 2K 8 16 3K 3l 145 PN B 4
15 AT BRI As () R i 5 2R,

JLFPrfT i R g 2k P R E N
it fA& 1 ( P-selectin glycoprotein ligand-1,PSGL-1) , i
it PSGL-1 5482 70 [ W AH 5.AE HT, F1 40 il 7E
LA PN 200 7 A S B 2R R, 7 1 4 02 2 T b
R BB A R BRI T AR I 4l R
TSR N [ B A R A2 08 NET, NET 3 — 2D B ik
U Ik LL37, LL37 i i P2X ME 4 32 4K 7 (P2X
purine receptor, P2X7R) i 1% F. W 41 i ' Caspase-1
R IR , JF75 S LA LB NLRP3 S5k /MA 1T
e ol g 240 0 B 28 200 ML PR 5 TL-18 T TL-18, WA
M As #FFECY S BR B3 VR T 150 40 i 4,
NET 3] 8 . W 240 M P 4k, AT 52 255 s 240 it 1
TNF-o FI IL-6 [ A3, e Ah, NET 38 7T
5 H 41 B 22 R 41 Y ( plasmacytoid dendritic cell
pDC) , %S 0 i i 5 46 78 B Ve bk L 485 1) 1) iz Jo
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DX, {EL X S A A A2 79 s 1oy DU — gl T A 5 2 4
RAEFE R Se Z B Ay, O HAE NET 306 5,
EATTRERS BEI IFN-1, AT IRD As J A2 BAp,
NET i& 7] LA A6 5 %5 32 I8 45 11 IE [ 85 (high density
lipoprotein cholesterol , HDLC) , 0 22 I [ fE 2D HE
RES)  AHEA DL As Rt PEFE R AN AN TR & BT
BT

5 BENEEBSREERRRIKNE
FEL T 3 R B AL

nEXRRZEEREZEANE

LDL UKL 2 9K 3 3 1 P B 92 S vy 118 3 470
PR, A 20 ik oh B rh B BR 25 51 e B i S, DT
SLERASMER AL, I T As BESR YK, Ak, LDL
T2 g B A M S, 5 3 3 B B iy
4:17 ) LDL fEBEH N 22 ROS 1K J5 T B ox-LDL,
ox-LDL EA 38 Gy S5 FEAIL A o vl 8 S R 45
P4 ox-LDL Fi A, 7EAd e ATE & AD &35
REASI 47T ox-LDL itk , AT EISE s, et
i SRR BT ox-LDL HUIA /K V- B8 B A 1 2
25, H As B H 1) B E RN BT ox-LDL HTiR K-
BTG TS g B S N AN AR GE T i A
R ZRGTEWEALGE M SLE S5, 5% PR AH ., ox-
LDL F [ B AT RE S 7, TAHLE CVD B AU
i) |
5.2 EREEF

K XE A F (rheumatoid factor, RF) & —2& A A
3N 1gG 43 F Fe i Bei B o e iR, bt
1A By, BT, RF CECH RA 12 W0 5 265
Py, (0 RF FAE RA A AR S PEBLIAR, 75 SLE &
' RF AIPHME R R ik 50% |, 78 HoAth 25 45 21 200 an
THRERAAE A8 B 95 | 18 PRI SR R S 4
Byl A AR R B 0 B 3, WF5E 3R, RF 2 CVD
FOMEZEIMFE T, B RA HAEKY 1% 1
Wil AFE &R B CVD X RA BB AR 0 G ™
&, BT B RA B AL T/ 25, Martinez
SECINF 69 354 ] RA HEHEAT RFEABIFE /R RA
HBE A I 0 9R ((coronary heart disease , CHD ) /U Ifil
BARBFMHNR R E CHD & & 2.6% , Hid
ARSI kg A8 B ™ A B o ) e AR O B — o
T o AR A SIS s, B RA (1Y B35 AL
38 A 2R IKER B IR 1Y A 2R KU 3 2 40%
FLARFAE A bl 5 50 R 2 5 (I PR 2B RF 2 As
AR R FHAIL SR AT BE A T 40 MR 591 A 5 Bt J5 R0 40

5.1

e IR B BAE T, 45 BT e =AW, 12
HEAE R AN N T R AL R 757 2E B J8UR) 78 9 i B5
B S B N B AR A AR, S L
W REZETLAANTIAEHE T As IR
5.3 HUERNEERRKTAR

PLI N R BKPTIA (anti-cyclic citrullinated pep-
tide antibody, ACPA ) J2& DL & ¥ 1k K & B2 £ Jik
(eyclic citrullinated peptide, CCP) A HT R 1Y H & ¥t
A, X5 RA BYIZ IR & BE R S, 12 B B iAo
PEWURE RA B CVD KU, BB AR I R 15
B, WY KRB, Sk LA O L BE
B ACPA BHPE L BIE & 5 B [ i, w5 7K F
ACPA 5#SIKBEHIL K CVD 2tk O i 4 F 44 1
CVD SETRIGNNR F ARG, ACPA RYfE As FEHIZ
HIH Fe-y 2K Ta WAHLE CCP 454G i kAL R K+
RO 10, RETE R E 1 As TR R H 42 & B
ACPA B 2 & W, (A EAESE, RA B & R
ACPA BEWS HEEDITEIE RA 2 BEH 41 40 () I
RRACE A UL, 27 As BEHH AR IS N R 1k
AL, MEREREHE ACPA HE 0] SHU51 I 1 3 — 2P i R
E MR HE As BEHIE L

T As KSRl T AU, N B R IR )
Pl A =R, Nz AD PR5EH B 48
JfLT 52 R 1%, S BT Rk Se AR PR K F R
EHE N, SHURLE S E MG ER S5 52 5 1) (circulating
immune complex,CIC) , i T CIC |1 Clq BES
PR Clg 245G, AT BLHN N B0 i A 7
YA, S B0N B RE ZE L KA R4 58 200 i P A
AR 7 A TN As HERE,

6 LEERZE

RAESE AD Fl As BYFE[R R HLE], AD B iA
PR PE RIEFR BT As &4 & AT BUR RN £ |
HE As FPEFIMLHITTRE S AD SBE AN Th 41 L IF
eV 2561 NETosis &4 & A SHUiRI/ERA &,
Rl A B PR & RAEAR S, A B TR S fa i
FAYRER by T 2t O I A R 0 R A R
As 15 7 R B PR AL R S, A O As M
P TR FNYA 7 B AEHT
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