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M2 macrophage polarization and its impact on atherosclerosis
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Summary As the underlying etiology of cardiovascular disease, atherosclerosis takes a huge economic and so-
cial burden. Recent studies have shown that M2 macrophages play pivotal roles in the regression of atherosclero-
sis, including releasing multiple anti-inflammatory factors, promoting efferocytosis, and boosting tissue repair.

Here we discuss the origin and identification of M2 macrophages, the signal transduction in M2 polarization, and

its relationship with atherosclerosis resolution.

Key words atherosclerosis; macrophage polarization; efferocytosis

h ik 35 KE 8 Ak Catherosclerosis, AS) A i | &&
FH A ST 3K 3l 9 P RS 8 E M 9 i . fR T L 3R AR 2
1, ML BB A 5038 B U8 T~ ol IR B8 Y 1 10k 440 it 7
TR 20 M, Jg 0 2 1 8 0E A1 3 g BT A% 0 A TR B,
JE)BE BN FR R T, e 2 5 R 45 2 M0 i it A8 S
M kA R B R R ML AT R 58 4 [ B, fH A
WL TR A LT 1 R AR L 8 RE S N Y R 4 L A A
A 22 A0 B2 15 W 4 i 7 i 72 g e BT R P
FERERAT /N, o, M2 B E 4 M AE TR
e 2E R ZEAE L 0R T A A A o R o o i T AR
HA A PR 32 37 A 1 AT A R
1 M2EBERMAMMNERSHE
1.1 M2 BB 5 20 A ) e 5

E W20 i 51 2 TR AR A . 2 5 R N A8
MWAEKEE . BEMERE. WE/NRE XK, Wk
Jifa 385 I 4 o TR I A4 L RO B O s i
W AE A ZUIF O 77 2B 5 T AE AR B B B T A0 i
Wiy AL R AR L E AN . 1968 4F, Van Furth
F1 Cohn B Uk 2 41 85 A7 1 B W 41 i 38 43 R 8
TR FR A% A0 B, S 32 T R B /N RS R i Y
KRB EEAAHF AL (No:81673701.81573710)

'E B X F ML E RS AR, 200040)
WBAEHE# . b, E-mail : drshenwei@aliyun. com

Ly6C"" Fl Ly6C™2 Fh Az 40 il A A M2
B WA A T BESR VR T Ly6Cl™ 4, A NIAA
B AT RE S FH O v Y5 00 2 SR 4 A TR 1)
SR, 2013 4F Carlin %55 $2 1R [R5, TA A R AE
Jry s 10 A W A i R R T Ly6CMe B A
e E 1Y Ly6C™ i il 3 2 61 57 15 Bk 32 361 8 B 20
8, 2017 4F, Rahman 25" 3 i BE e B8 A 455 74 %
B AR AS BEH R AR Y M2 B g 40 i 28 K
TRATUR A MER TR A Ly6Che" PARANME, X F:F T X —
WA
1.2 M2 BB W4 i i) 43 7

FL 5 240 L 73 25 A A 7E 20 tiE4D 60 AR AR E IR
PR AU A AT 43 R 2 SRS ) ML D R B
BEATE 9 M2 B, P A 43 G 4 F Thl F1 Th2 Jx
N7, H Thl # Th2 [ B2 ™ %] 3 5 F i M1 Fl
M2 PTG HES . 7R SRE S 4L 2 TR AR [ Y
Jr R 2H SO B, e A e B B A R
iR 2z 3| g £ B (lipopolysaccharide, LPS) 5% i &
RFCIH T a(tumor necrosis factor-a, TNF-a) . T4
F v SR R M A M D 00 R BHE T, MO B 4 g
FEIE A M1 B0 fr b BB b DL 40 A &R 4
(interleukin-4,11.-4) . IL-10.11-13 &4 W H + N
Ft, SR ELZH M2 BB WE4I i, Jr4E%k, A

S| A A3 1 B ORI 4 DR AL M2 Y I 2 Al b B 3o 2l ok ok R A Ak % 5w L.l A O i A 2% A 2022, 38
(10):838-843. DOI:10. 13201/j. issn. 1001-1439. 2022. 10. 016.




P32 3 45 M2 Y 15 e 0 R A e B CH o sl ok o Ao £ 19 52 Wi

TIAN Jiamin,et al. M2 macrophage polarization and its impact on atherosclerosis e 839 -

1135 38 T\ Ry 3R 43 Y 2R Be a1 2R, I AR 4 30 4
Fe M2 2 B i BE— 2P o B 4 YL T4 FTL-13
Wt Th SR N 2A 75 FIE L M2a B4, £ S
S AL b 58 s i M2b B Toll £ %2 1k
(toll-like receptors, TLR) .IL-1 ElA %55 ST K,
W KT E T A0 Y 48 55 5 B R BUR L TL-10 fE
FHTFIEH M2c B0 R 5 SO, 25 40 M
(Y BR s M2 d 40D 3 3 TLR 1B A2A &Z 1Kk
0 @i 72 O o L | K= R SR
2 M2 BEEAMmARKL

LA A 3 AT )z AN A S5 1 T AT § A8 Oy 22
FhIRE 2 Y, I XF 5E He P B 2E R IS S R
M2 B [ W5 20 L30T 20 W6k Ak PR FE A 4 i D]
F o S8 O A L 20 R R A O T A B AR Y T B
2.1 M2 AUE R A A B 75 R

TE AS H M2 105 4 A Bk g 388 in 190 o 21 48 1 1)
JEEJRE NG E M, SCRE AR HE B B 0 T OB 48 K T
TR A BR 1 1 (arginase-1, Arg-1) . H B B Z 1K
CD206 i 1H K32 M A &%, LU 70 i 1L-10 Fefb 4
KR B AR KR S5 R R AR . M2 1)
117 3 W b S At B TR 5 B 32 1  MicroRNAs  Ath
TR GEZMH R,

1L-4 1L-10, IL-13, E I 20 g 4 9% R R+ 2
S BB H TS T R BRI =2 A G AT Sk A B
TR 28 A ML R Sz A . i an, i A A 2R 4K R
R Bl (=S O L1 el S Y S R e ]
3154k Janus ¥ 2 (janus kinase 2, JAK2)-{5 5
e 5 5L s [T 3(signal transducer and acti-
vator of transcription3,STAT3) {5 5 i@ & , M il /)
FRUME I 1 W 4 L Raw264. 7 JE B M1, IR #E E
feify M1 AL M2 595 [a] & AR 55 40 il R I 21
NG 1 AT LI AS ., 2 LBk i P vE R0 S
b A TP S S, AN at 6 IR IZ R DRI /)N Bl i b
o I W A A, e BB T RRAE P R ak M2 AU AR Ak
Arg-1 F1 CD163"', CDI137 7£ 2 1 O JJLBE 3E i %
I B e B T v L AE AS i R v 0y il 3 L
FA 0 5 0 B BCRS HOR) 20 AR LG, sl R T B
C57BL/6] /N BRI B L 0 40 i 6 58 Arg-1 3§ i, 1
M1 #H5CH) CD86 .5 5 U — A AL A & M 55 0l /D, 3R
BA A B M2 40 g 42

miRNAs 767 ¢ 5 K2 5 R 76 H g
2 1 e A L I A o R b B R R R
% T /NERAS B B om0 Y R ik i #R
Ouimet % % B miR-33 38 1o 2425 41 il P i 7 7
S A AR FUHRE 9% At 10 1 7 R 425 T 4 e e A, e e
miR-33 #5197y BRI B B g At i 3R 58 M2 A i
Yy | # B 52 & C1 ¥ 2 1 (mannose receptor C
type 1 like protein, MRC1) ¥ £, ] M1 #ric ¥y in

IL-6 Fl IL-18 /b ; 3 % 75 miR-33 A9 40 g W) & B
HRAR A S 2 R L Al AR Y B Ak L IR BE
INER e 1P B Ve A I =N D O S L e
H B B Al R 2 DT A i R AE . ) 4 C57BL/6
ApoE " /N O B B LA DT ER mir-520a-3p Ji
N BIK AS HF g 40 - B e FR 46 /N, B
JET T AR Y Sl s TR R R £ L B AR SR AR
A mir-520a-3p i 5 S5 . /N B IS 0 A0 A v
Wk, CD206 A1 Argl A mRNA /K i 2 1 m i

A TT 2 25 W 1 Ay o0 M I35 5 0 1) 2 L 2, L
Y RS F 0705 1R 34 B8 B 2 R 45 B B N B
A, BT HE AR Al 7T AT LA 5 AR /N Bl Raw264. 7
YA A UTER B AT I T 1 Rk L M2 B g
S R AR fb 3 5 L I e A 2 AR K WL o ML
ey M2t A 7T AT DLk 2 6 B 1 R
R A0 S R BB ] TLR4-MyD88-IRF5 {5
SR HE M1 a) M2 56 AR 5l 2 e 5 O HILEE BE IS 119
RAE ] IE ZEOAS HF B, & g WSRO M
ApoE" " /N LA EF AT HEE 20 L £k S
W — LA A B R IK W55, 1M Arg-1.CD206 Bl
W F L FE Raw264. 7 13 40 B 455 A opr , B 6 £R A
VT3 T A W AR A SO i B R R IR ox-
LDL #5511 M1 BRI f ol M2 DY
2.2 M2 B0 A Ak B A G i

M2 HA% A6 15 5 9 b /R e B A Y 2 TL-4/10-
13, VMR P e 5 4 i ™= A= i Bt R -, TL-4/11-
13 B A) DA i e 40 B I8 AR 4% IR 5, L RE K 4%
AL . E I MRCL E4ER . FIAAFR R BT, IL-
4/1L-13 E L5552 IL-AR I 5 T If (5 5 4
T A b iE T ES . M 14 5905 E 2
R TL-4Ra (TL-4/11-13 I Z 1K o 88 ) H58 5 P 2
G5 o M 37 A i A6 40 i 28 AU (%) R TR)  nT 43 B4 55
IL-2Ry 8§ IL-13Ra1™, 1L-13 45 & IL-4Ra/IL-
13Ral CII #3244 L 300G JAKT i 208 2 1 i
fitg 2, Ui AR Y R R R Bk SRR AL, B B STAT
PR L4 Wik S STAT6 il STATS 4 iz 1k
RS, TL-4 vt [ A9 22 (R AL 3 (5 5, (0 KD
ST, T4 254 1 32 ik, % 5 % 2 R %
(JAK1 F1 JAK3) R AL , BLTE STAT6 F#k A it WL
BE 3-# W ( phosphatidylinositol 3-kinase, PI3K)
SN A 538 . p-STAT6 — RAKTE W5 % A4
MAN, 25 B0 E NSRS 77 E M2
Y R 2 W RN BT 48 R, 13 A6 T I Y 2o A8 A ) g
A2 15 58 ) 3 15 32 18K (peroxisome proliferator actix-
ated receptor, PPAR) | #4324 Jifl [Fl 15 5 % 5 411
il Al F (suppressor of cytokine signaling, SOCS),
STATG6 & M2 BUAR AL i rho 47 o5, % W5 5 9 an
1L-4.1L-10,1L-13 %5 £ i i JAK/STAT6 i %
B 55, Arg 1 VBV AIE S0+ 1. TR A



P32 3 45 M2 Y 15 e 0 R A e B CH o sl ok o Ao £ 19 52 Wi

e 840 - TIAN Jiamin.et al. M2 macrophage polarization and its impact on atherosclerosis

T 4 F M2 BERE YR RE WK T
STAT6M ), FI TL-4 ] 34 A B 52 3K & 14 21 & 1 2
¥/ EL W AN A A B0, DT BRAR S R T R 1
Jin STAT6 FikfE st M2 B AL iy & A", 4
W p-STAT6 Lt i LA 5 & 4K i v 0 =X 1 38 1,
Raw264. 7 40053 W W T & A7 34 2, & T Al
Al mRNA F k] M2 HfAF 75 3% B3 AR
IL-4 55 J774A. 1 /NRE WM, o SR B IR 2 R 1]
Hom 1L-4 f oAz AR 09 A8 BOAE L S Tyke-
STATG {5538 %, o3 M2 B4R & 9 (9 2 3K A IfnL
A EHEPEDY . 24 STAT6 /PPARS i 42 5 41 1l
Bf, M2 AR Ak Az B, DG 42 i A5 A B e 1t 32 31 5%
M, STAT6/PPARY if& Al 16 i LA R %5 259 T
T W L A2 oE M2 41 16 Ak, &2 SOCST 1 &
KL NF-«B {55 F1 M1 #efb, i ASH,

JAKL JAKS3 3 [6] 300 iR 5 R Z AR IS 2,
6 [ &Y PISK it 4, 5- — % W2 W i 6 L2 i A= w0 IR
fb.if = HE Akt IFEMEZEEEARZAY
( mammalian target of rapamycin complex,
mTORC), 7F 1L-4 s & MG HEE A A A7 T
PR L B0E PISK 2 W40 i M2 B 56 4k il b 4% 2%
hz—. ZTH SR, PISK/ Akt il i 2 5 H 1k
YRR 4 /BT R SUE R HE R AT . = Akel WA
BT M1 RS A0 AR 0 7= A= A b, Ake2 ™ B
WEAN M E Ry M2 RN ) Ldle T NEREE
R R Ake2 3 PR A i i 40 i IS & B . 45 B B ) B
B AR A 1A #4 B 8 45 /), CCR2T /Ly6c™ A% 2
Mok />, B Ake2 ™ FOE 4R i X LPS 1 ) I g
W, A2 PISK/ Akt il ) 7 JE 45 W T
SHIP, M2 % fb 34 58, br & 43 W 35 £, Horh
Argl BYTEPE EZARH T PISK 47 5] & 1A 2§ PI3K
pl10 d . FIE51 0 Pren Bf fii 3-# B2 UL B 25 0 IR
b, 5% G A5 B PISK, 2 % 38 i 19 55 — B i 45
T B Pren BYE W40 M Akt 3 P38 5R . M2 Hz fk
P = N [ 0 R USRI = 1B TE AR i
B fth 7T 25 25 9+ )5, Raw264. 7 4 Mg o 1
PI3K/Akt/mTOR {5553 B 4% 90 1 , M2 2% AU L1 il
HE
3 M2BEIEBMS AS

I 3% R 26 1R R M 40 B 0 3= T R RS2 AS
A4 N E SR ) NS b N S G SN N N A
JHL - UL A0 R 45 5 58 A L G0 I A i K TE 2
PO WUAE B8 8 35 1 5 Jokovs 742 2 20 b B S 396 7,
Z Wl PR 5 R 2 LTS R BB 6 97 5 o0 145 =
B4 3% 4% RS 44K SR A7 o B4l 8 45 1 g TG 1% 52 4 Tk 2%
ASEET i I 4 AR AR 56 B I B R 4% E IR S BT A
MR BE B A 0 R B AR AN [R] S 7R v A0 i A o A
WA B AR E R JE 2 B M1 R E g
N, A1 1 SRy B 4 A 14 1 — 25 AR 5 A S 3R AT

Jig A% 0 B A R XN DL M2 4 i oA 5 L5
WL A PR L2 1 AR A T IR I R IR B8 4 i 45 VR
FEZE AR R, W0 n) B AN B AN S8ORE S N B 4 R
R AR Z A ) kb T, B — o 1 Im R
3.1 SRAERE AL BE S B 2 M Y 2R L A 4

FE I 240 B P 9 P e T B AT AT D S R R B A
e, de Gaetano 5% i it # sl bk P B AR 3K B
80 Bl AJE AS BEHR 5 & B, M1 I 40 Jifd 76 A e IR
BEHe i 7 325 4 20 0 A8 2 R i TG R BE e v D
M2 45 LY BEERIE B 2 0 B8 R I
B A IT RO AZ AL B 1, HE SR 106 PR R 4 Y
B N E VRN, B Al AE LPS,
TLR SHIPERT 0% NF-«B. 22 2505 L
1 i B (mitogen-activated protein kinase, MAPK) .
STAT 1.Notch {55 5 38 B 48, M fk o M1 &L 1
Th2 2 ffd 439 19 TL-10 BE L H2 40 3 s 40 i v 10-
ARa FEPH FRIK  WHT SCRT AR, 1L-4 \1L-13 A & T1-
AR B STATG . MO F AR f oy M2 7,
ELWEA M AE AS £ 4B Be b LD e 3 A & kA= 3
AT B AR L M2 S S, M1/M2 Gl
SREH RN BAE L XA [7] J] i 7N BRUBE B AT f 928
PCARIC R BN, M2 B 20 A% 450 Bl 25 B
JE R 5T R 5 T AT IR WY LR ] AR 2 R )
T M1 Jffe o R R AL, i M2 20 i A #5 HH
RRAE WAL A K HFHEN. Hrb, ek
R At i 7= ¥ 1-%% iR ¥5 & 8% (sphingosine-1-phos-
phate, S1P) — J7 1 A] 8 i 11-4 J& H 32 R 36 16 F Ui
STATG6 1 SOCSI1, g # C57BL/6 /N B % W 20
i M2 B AL s 55— 7 Al p38 MAPK Fil c-
Jun LA v P L BT LPS i 5 1) SOCS3 W iR
BT M1 A i, TL-6 05 o 0 L % 32 -1 i
1175 T R R B A0 K 58 TR, BUE 114
WA E M2 M AL IF 55 M1 BUAR R4 Rk,

3.2 M2 B w4 5 R e A T IR 3 T

DAY B 48 P 48 A 7 g L A7 JIEL [T st S o 1
I 3w S0 1 g B A VR BE L EIE B A UK 4 L 2
TIRBC, 769 28 5 W RO N B 1 S0E [ W . L W 4
JH L P A0 i 45 G i A U N B 48 R 0 e, AT
i 3 R A A L S-PR A T 12/15-A8 A G L
A6 A DU T il 0 T RN Rl 7S s R A 1
AL TH B 33 BT (specialized pro-resolving lipid
mediators, SPMs) , f 5 5 & & . 1H i & (resolvin,
Rv) AR £ .E W Z (maresins, MaR) %,

SPMs 7 4 JiE 1 18 o 2 v pr e 0 4 E H &
TR T MEMALN 3 AEHE, 5. B
1K & L DR % DA 98 B A8 i 48 . MaR1 il &b
PRI . LPS 35 3 10 /0y B 6 > U5 B 058 40 )™ 2B 1) 3%
PSR 11-6 \IL-18. TNF-o, T & v %5 5 F %;



P32 3 45 M2 Y 15 e 0 R A e B CH o sl ok o Ao £ 19 52 Wi

TIAN Jiamin.et al. M2 macrophage polarization and its impact on atherosclerosis

o 841 -

M MaR1 0 5 09 4 il 3% ik MRC1 mRNA 3
L0 HS M1 B W40 AR H . M2 7= A4 TR
% D5(RvD5) 1B £ E2(RvE2) % SPMs B I 4
2100 5, SPMs R B Hp R 40 B B B 4L O
HE5R M2 XA R AR T A S E . RvD1 #il
il RhoA 15 5 18 [ I+ ¥ 1% CDC42., fie #F 45 % 25 1
MY IE , (M2 4 i 4 S 1 S8 1) IR 58 4 B iF A7
WENY . Fredman %5 E BB A (1 A1 AT 2B K A
Bt Ac2-26 Al3d i N-HUBE K A7 4K 2 14 5 B 3R A H
5 =, R SPMs 1 & & 5 A8 R B R M
K. BEHLR I 2 58 R E GV THIR A G,
i SPMs 542 &M =4 B4 1 LBl 75 ) 5 B e o
T N ) ) 7 e N W s |
RvD1.DHA ¥ Ji& B & R AR . 7 — 345 7 51 A
B Ik S A 5 g R 3 JR U A e TR VAR £ 3 A e R i
s WS & IR T IS B W N I SPMs 5
T4 28 Y LA 1 =, HL A2k 5 B 0 440 Jif 3R B0 4
T B ) A W RE R M2 A G RE IR R ek,
3.3 M2 AU AN S e ZEVE

HUAR 45 R0 58 357 1 100 5S40 8, [) gt )3 3
7B WA M A 5 0 ZE AR T DS R O T 4 M RN R
R AS B I ZEAE B R 55 TR R, § 3
KT IR BE A0 M HE R B PR AN M N AW C R
B o T2 IR BEAZ O R0 S T 04 £ HE 0, 5 | R 06 26
M M2 B REAN S 5 M 3R 00 45 S 3010, A 3 JE
SRR HE R TR . MO BE A — B B R F
K7 SIP E b A+ 5 45 B W 4 i, 3436 STAT-
6/PPAR-v {5 &l ") 52 i M2 # 4k, [F] i M2 7]
PR S1P 9F— 4 WP T- 40 i Fn4m i ve . 58
By B B iz B 387 - B v 200 0 Ao 3 T A2 AR mOMR 4
TR GEE T, M2 R R R IR Mer
KRR P (mer tyrosine kinase, MerTK) AJ 411 il %8
JiE SN o T BB AR 2 L ZE L TRD A O AN A Y
RvD1 fgBHWr LPS i5 1) MerTK 22 fi# , 4P M £b
7t RvD1 9 Ldlr ™'~ /)N U P9 5 S 38 38 32 30 S 9
IEAC R FE MR s . BRSSP BRESE . B
W% 240 J JIT % W5 1) g JBE L 28 11 BT L A% TR 5 ) Jo R a4
T, AT 3 a4 i I S [ A A5 ST i i O A R
2 8 T v PR 40 R 3 M2 40 P A R
WARAZ B A IR FE B AR RS B 6 AE RN
i A A Ak R RO A L PN A W T A AR RN A
5 B fif 328 # 0 2
4 BESREE

e AS BEHL ) K A R L 2R R o AR
A & B VEAN IS5, A R 04 B Ak 96 AL HS B 7R 0
AN [ B0 0 o i B U A R MURR AR . B
fift 1 I 20 R A A S TR L R e X AS TR R B R
Wil o oA FRATTHR 7€ BE B3 R 1 EAR ML) FYGR TY vk 42
BET R AR . SO EE 2 miRNA 3k s i 5t

240 L PR - AN 24 W, T DGR W A i M2 3R AL R

., 2 5P R N F 1A . SPMs & B M ZE 7 H 45

PR, T AE S AS A8 By F J . 3 B3R Iy v iy

ZHRATIAL F 52 5 B B . 7 AR P g 5 T A T 2

B A RCH ] B M i A5 5 i X — DI AT R

AR A RRRAT I — PR R,

MBI TAEE YR PR EER 65

5% 3k

[1] Biack M, Yurdagul A Jr, Tabas I, et al. Inflammation
and its resolution in atherosclerosis: mediators and
therapeutic opportunities[ J ]. Nat Rev Cardiol, 2019,
16(7) :389-406.

[2] Theret M, Mounier R, Rossi F. The origins and non-
canonical functions of macrophages in development
and regeneration[J]. Development,2019,146(9).

[3] Carlin LM, Stamatiades EG, Auffray C, et al. Nrdal-
dependent Ly6C (low) monocytes monitor endothelial
cells and orchestrate their disposal[ ]J]. Cell,2013,153
(2):362-375.

[4] Rahman K, Vengrenyuk Y,Ramsey SA, et al. Inflam-
matory Ly6Chi monocytes and their conversion to M2
macrophages drive atherosclerosis regression [ J]. J
Clin Invest.2017,127(8) :2904-2915.

[5] Mills CD. M1 and M2 Macrophages:oracles of health
and disease[ J]. Crit Rev Immunol, 2012,32(6) :463-
488.

[6] Nasser MI,Zhu S, Huang H,et al. Macrophages: First
guards in the prevention of cardiovascular diseases
[J]. Life Sci,2020,250:117559,

(7] BiZEsH,. A EF, = &, 4. iR 40 M4 K W+ i 1k
JAK2/STATS i@ B o B ik 40 g M1 B 1) M2 B 4%
L)) ZRER R 4R ,2019,54(5) :696-700.

[8] Zhang M, Nakamura K, Kageyama S, et al. Myeloid
HO-1 modulates macrophage polarization and pro-
tects against ischemia-reperfusion injury[]J]. JCI In-
sight,2018,3(19).

[9] Geng T,Yan Y,Xu L,et al. CD137 signaling induces
macrophage M2
through STAT6/PPARS pathway [J]. Cell Signal,
2020,72:109628.

[10] Ouimet M, Ediriweera HN, Gundra UM, et al. Mi-
croRNA-33-dependent regulation of macrophage me-

polarization in atherosclerosis

tabolism directs immune cell polarization in athero-
sclerosis[ J ]. J Clin Invest,2015,125(12) :4334-4348.

[11] Qi JR,Zhao DR, Zhao L,et al. MiR-520a-3p Inhibited
Macrophage Polarization and Promoted the Develop-
ment of Atherosclerosis via Targeting UVRAG in
Apolipoprotein E Knockout Mice[]J]. Front Mol Bios-
€i,2020,7:621324.

[12] Z= 4w, =) 2 A6, B 36 £ i 7T % 48 0 3R B 4% 1k i1 /) B
RAW264. 7 40 i 4% 37 HLEI BT 58 L1/ OLJ. o [ B& 2%
FTHE 24 78 (R FRRD ,2019,11(10) :30-35.

[13] Chen Y,Zhang H, Hu L,et al. Pravastatin attenuates

atherosclerosis after myocardial infarction by inhibi-



« 842 -

P32 3 45 M2 Y 15 e 0 R A e B CH o sl ok o Ao £ 19 52 Wi

TIAN Jiamin,et al. M2 macrophage polarization and its impact on atherosclerosis

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

ting inflammatory Ly6C Chigh) monocytosis in apoli-
poprotein E knockout mice[J]. ] Int Med Res, 2020,
48(7):1220732368.

Zhang X,Qin Y, Wan X,et al. Rosuvastatin exerts an-
ti-atherosclerotic effects by improving macrophage-re-
lated foam cell formation and polarization conversion
via mediating autophagic activities[J]. ] Transl Med,
2021,19(1) :62.

Gordon S,Martinez FO. Alternative activation of mac-
rophages: mechanism and functions [ J]. Immunity,
2010,32(5):593-604.

Jiménez-Garcia L, Herrdnz S, Luque A, et al. Critical
role of p38 MAPK in IL-4-induced alternative activa-
tion of peritoneal macrophages[ J]. Eur J Immunol,
2015,45(1):273-286.

Kolinko L, Shlykova O,Izmailova O,et al. SIRT1 con-
tributes to polarization of peripheral blood monocytes
by increasing STAT6 expression in young people with
overweight and low-risk obesity [ J]. Georgian Med
News,2021,(313):102-112.

Wang S, Cao M, Xu S, et al. Luteolin Alters Macro-
phage Polarization to Inhibit Inflammation[ ] ]. Inflam-
mation,2020,43(1) :95-108.

Oh H,Park SH,Kang MK, et al. Asaronic Acid Inhib-
ited Glucose-Triggered M2-Phenotype Shift Through
Disrupting the Formation of Coordinated Signaling of
I1-4Ra-Tyk 2-STAT 6 and GLUTI1-Akt-mTOR-AMPK
[JJ. Nutrients,2020,12(7).

Liu Y. Wang X,Pang J,et al. Attenuation of Athero-
sclerosis by Protocatechuic Acid via Inhibition of M1
and Promotion of M2 Macrophage Polarization[ J]. J
Agric Food Chem,2019,67(3):807-818.

Arranz A,Doxaki C, Vergadi E, et al. Aktl and Akt2
protein kinases differentially contribute to macrophage
polarization[ J]. Proc Natl Acad Sci U S A,2012.,109
(24):9517-9522.

Babaev VR, Hebron KE, Wiese CB, et al. Macrophage
deficiency of Akt2 reduces atherosclerosis in Ldlr null
mice[]]. ] Lipid Res,2014,55(11):2296-2308.

Sahin E, Haubenwallner S, Kuttke M, et al. Macro-
phage PTEN regulates expression and secretion of ar-
ginase I modulating innate and adaptive immune re-
sponses[J]. ] Immunol.2014,193(4) :1717-1727.
Pauls SD,Marshall AJ. Regulation of immune cell sig-
naling by SHIP1: A phosphatase,scaffold protein,and
potential therapeutic target[J]. Eur J Immunol, 2017,
47(6) :932-945.

Vergadi E,leronymaki E. Lyroni K, et al. Akt Signa-
ling Pathway in Macrophage Activation and M1/M2
Polarization[ ] ]. ] Immunol,2017,198(3) :1006-1014.
Xie Y, Tian L,Fang Z,et al. Bushen Kangshuai tablet
inhibits progression of atherosclerosis by intervening
in macrophage autophagy and polarization[ ] . J Tradit
Chin Med,2020,40(1) :28-37.

Lee CW,Hwang I,Park CS,et al. Macrophage hetero-

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

geneity of culprit coronary plaques in patients with a-
cute myocardial infarction or stable anginal J]. Am J
Clin Pathol,2013,139(3):317-322.

Nicholls SJ,Puri R, Anderson T, et al. Effect of Evo-
locumab on Progression of Coronary Disease in Statin-
Treated Patients: The GLAGOV Randomized Clinical
Trial[J]. JAMA,2016,316(22) :2373-2384.

Du H,Li X,Su N,et al. Proprotein convertase subtili-
sin/kexin 9 inhibitors in reducing cardiovascular out-
comes: a systematic review and meta-analysis [ J].
Heart,2019,105(15) :1149-1159.

WAACTE . « Bog by, B2 3R < RN 4R. B koo A R Ak
5 RAELT 1. 6 PRC 18 995 2% 7k 5 2020, 36 (4) : 303-306.
Bt 5 25, 1k 22, fa] 7. PCSKO 1105 570 19 AL R R i
HERELT . M R G 1 5 4 35, 2020, 36 (1) : 14-19.
Chinetti-Gbaguidi G,Daoudi M,Rosa M,et al. Human
Alternative Macrophages Populate Calcified Areas of
Atherosclerotic  Lesions and Display Impaired
RANKL-Induced Osteoclastic Bone Resorption Activ-
ity[J]. Circ Res,2017,121(1) :19-30.

de Gaetano M, Crean D, Barry M, et al. M1-and M2-
Type Macrophage Responses Are Predictive of Ad-
verse Outcomes in Human Atherosclerosis[ J]. Front
Immunol,2016,7.:275.

Barrett TJ. Macrophages in Atherosclerosis Regres-
sion[ J]. Arterioscler Thromb Vasc Biol,2020,40(1) ;
20-33.

Pagie S, G rard N, Charreau B. Notch signaling trig-
gered via the ligand DLL4 impedes M2 macrophage
differentiation and promotes their apoptosis[J]. Cell
Commun Signal,2018,16(1) :4.

Yin J,Hu H,Li X,et al. Inhibition of Notch signaling
pathway attenuates sympathetic hyperinnervation to-
gether with the augmentation of M2 macrophages in
rats post-myocardial infarction[ J]. Am J Physiol Cell
Physiol,2016,310(1) : C41-C53.

AR SPIE L Db i v B L A0 R s AR B Ik s
WAk iy B 5% 3 e (7. o [ 3h bk & 1k 2% 75, 2020, 28
(1) :74-80.

Carneros D, Santamar a EM, Larequi E, et al. Car-
diotrophin-1 is an anti-inflammatory cytokine and
promotes IL-4-induced M2 macrophage polarization
[J]. FASEB J,2019,33(6):7578-7587.

Marcon R, Bento AF, Dutra RC, et al. Maresin 1, a
proresolving lipid mediator derived from omega-3 pol-
yunsaturated fatty acids, exerts protective actions in
murine models of colitis[J]. J Immunol, 2013, 191
(8):4288-4298.

Dalli J, Serhan CN. Specific lipid mediator signatures
of human phagocytes: microparticles stimulate macro-
phage efferocytosis and pro-resolving mediators[ ] ].
Blood,2012,120(15) :e60-e72.

Gerlach BD, Marinello M, Heinz J, et al. Resolvin D1
promotes the targeting and clearance of necroptotic
cells[ J]. Cell Death Differ,2020,27(2):525-539.



2022
(10

,38 i AR Lo 115 95 2% ks
:843—846 Journal of Clinical Cardiology(China) e 843

= Jod ) FIZ 5

M B A HELOAUFREXIECHEERSEHAOREFFLE 1 6]

RRB BHE EHB

CIRE] 057 2R 4R A S 0 5 W0 8l 57 B0 76 i R T A A0 UL L AH 95 47 Rt B W DL ERL 55 2 28 A6 A 56
Pk iy B TR B 1A A0 B i Ak A S5 L o X T AR R 4 0 B 3R T A R A R S8 4 S ] T B B iR
UM . ASCHRGE 1 0] 34 % FAE DR E LI R 6 AR AR BE ity . REAE A By B s, JOAT AT 0 57 Bt Y AH G fE B
P2 0 TR 0 L IET R B B3 T P AN 58 A AN HLRE A9 78 QRS 952, o M P PR/ B A5 R BUA 0 B KM R XA
AR HL TR XL 32 W Dy IS A o B 27 AE AR O WU e S 5 BT B A 0 B e Lk 205 7 R Lo U 59 400 30 il A 3 97
Je th B A R A0 RS 3 AN A B U By B R A S R O R e IR A DLW S S . B B B AT 4
A0 JULJG 2 o BN A o o AL R A 4 Rl SR B A A O L 5 R AR XU AR R YW TR T T RE TG .
FRATIN N G R A A T R A i [ Bt 28 £ 3 0 s S R AR 0 g OB AL TR 2 UG — 2 IR T K
Ao EAR REHR B 0 P R A0 3 AL L R R BCR R BEAT S BRI T . [ %R R LIk CHA, DS, -
VASe WA WL 1 £ B OB 2D FEEHR ST

[RBIRT 0B WS ISLEC 57 25 4E AL 0 U 0 B i L 5 28 0 Pt 0 5 A8 YR il

DOI:10. 13201/j. issn. 1001-1439. 2022. 10. 017

[(FES%S] R54L7  [X#EK#FEEB] D

A case of isolated atrial fibrosis cardiomyopathy-associated atrial

fibrillation with right atrial standstill
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Summary Atrial fibrosis-associated atrial fibrillation is not uncommon in clinical practice, but unexplained
atrial fibrosis-associated atrial fibrillation accompanied by right atrial standstill in young patients is rare. The
treatment of these patients should not be completely equivalent to the treatment of atrial fibrillation, and there are
no clear treatment guidelines. We report a unique case of a 34-year-old young man with atrial fibrillation for 6
years who experienced no related complications. ECG showed no P wave and completely irregular narrow QRS

waves recently. In addition, intracardiac electrophysiological examination revealed a large scar area and low volt-
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