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[ABSTRACT] Atherosclerosis (As) is a chronic inflammatory disease characterized by dyslipidemia, monocyte-macro-
phage infiltration, endothelial injury, and thrombosis. Recently, Wnt family plays an important role in the initiation and
progression of atherosclerotic plaque. Wnt family is a cysteine-rich secreted glycoprotein which involved in the regulation
of various biological processes through both canonical and non-canonical pathways. Previous studies suggest that Wnt fam-
ily and its signaling pathways regulate the interaction between reverse cholesterol transport (RCT) and inflammatory respon-
ses, and play an important role in triggering atherosclerotic lesions.  This review summarized the mechanisms of RCT and
inflammatory response via Wnt family and its signaling pathway, which might provide novel diagnostic and therapeutic strat-

egies for prevention and treatment of As.
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Wl B BT L T ( glycogen synthase kinase-3B, GSK-
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— EUBS L5 P i INK 7% 7% 2 40 Mo, 5 00
1 % PRI F 2 (activating transcription factor 2, ATF2) 2
c-Jun HYZEEAR I XS4 &, (- R A= e Ak, T
1546 T 4004 HF ( nuclear factor of activated T cell,
NFAT) #ZH F «B ( nuclear factor-kB, NF-kB ) 45 %t
AL ) ARZ i Wnt-PCP (planar cell pathway)
i AL A5 S Rho F1 Rac SR, 3 17 0T INK 5%
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2PEHE”  BI/NYIEE H 1 ( Caveolin-1) BN F4 B 1K & |
=R IR 45 A B B K A1 ( ATP-binding cassette
transporter A1, ABCA1) 5 5 ia A R 58 R Z K
BI ( scavenger receptor-BI, SR-BI) 5 i #% iz & & |
HDL-# 15 5 4 Al (apolipoprotein AI, ApoAl) fifd #h%%
BIRZFI/NYT( Caveolae ) Fz iz Fhoty . /NWE 40 i AR
[Fil it S 1) e G 1) SR AL, HoB 4R 1 Caveolin-1
RS S P IRIC R AR [ B2 4% 2 22 HDL Al ApoAl,
ABCA1 H4 I [ BE R AR 575 2 ApoAl, ABCG1 /I
[ B 5% % %5 HDL. SR-BI Ml HDL 2 [ X Jil 3 3 4>
B EESMAL
5T 7R WntSa ANMUTE As 722 B9 & & B W4
L DX 35 i R, A PN A R ST T UL 240 i O
SEF F /KO WntSa mRNA 4278 WntSa 78 As (9%
ERIENEE T BB RAFERTE
KILF ox-LDL AL 3R (¥ RAW264.7 I 4 ffd 1
-1 LA M ( vascular smooth muscle cell, VSMC ) H
WntSa HY7&3K 52 i AOREPE 3G I, T 78 fI WntSa
I Caveolin-1 A1 ABCA1 193K W Z BRAIG, #En
WntSa 1] i@ 475 Caveolin-1 Al ABCAT LAFE{ILA
2 o JEL T B 1 35 AR . WintSa 388 TT R S M
T ABCG1 f93R15 , ABCG1 M@ I X 5244/ 241
B ME X Z K (liver X receptor/retinoid X receptor,
LXR/RXR) 575 — SR A B 1A Joit I 4 A% 22 IR e, i i
JHFEESAL ) HDL Ak, WntSa 3235 1 w] 01l
FELTE] it A By G O 18 BEL e A A, — 7 I,
WntSa ilid 5 IR E HZARAHKLEA 1 (low
density lipoprotein receptor-related protein 1,LRP1) ¥
NREANES Ky Sal 235 5, 40 o) BT 72 90 5 T AR 45 5 A 2
(sterol regulatory element-binding protein-2, SREBP-
2) WY | FAIR 3-8 -3 FPBE T — IBEREA il A G481
fitf ( 3-Hydroxy-3-methylglutaryl-coenzyme A reductase ,
HMGR) i35 , DI BELWT I R s A 0 5 i, 59— 7
17, WntSa 8 i LRP1 20 g 57 25 #4380 N B C-R i
NPXY 2 7 5 40 Ji 51 98 15 8 F 34 ( extracellular

regulated protein kinase 2, ERK2) 45 & J5, 4 1l
ERK1/2 2 Ak, i i 4 ) g 57 2Y 8% IR Al A2
(eytosolic phospholipase A2, cPLA2) #EER{L, I 1
A H [ B TS UK f# i 1 ( neutral cholesterol ester
hydrolase 1,nCEH1) 5 ABCA1 ABCG1 ik ik
JIEL P50 P K S, o0 O 0 R I e 5 S 4 b
PRI, WntSa B RUE A T RE A A%k 24 455 200 it P 8 AL

FELmdn e SR-B LA > — CD36 F# 5 5
R, SR I AR i B R, EA IR
UESE ox-LDL 5 S E W4 il far i5 )5 , 75 F WntSa 5
FZD5 454, L CD36, i A B4 A, £ i . 7k 4
TR o oAl s S A Tt A 46 5 A0 i L 7 Ak
v (peroxisome proliferator-activated receptor -y, PPARYy)
W mT 5 R B A, 30 B W 40 iR Ak, IE 2R As
KAz, PPARy 5 TCF4 {4 Bp[A] £ H 1E 1l 6 #2 CD36
AR IR, 1 i I 20 i TP IS A% ox-LDL HY fE
WFSE I — 20 ik B R 4 - 0 448 e 4 7% il 9 1A 5
( granulocyte-macrophage colony stimulating factor,
GM-CSF) Wi/ E REZR L Wntl 5 FZD1 454,12
i Wntl B9 5" %5 J5 2 F 5 BC X & 28 A (pair box 3,
Pax3) 454, 3155 4E B-catenin Fll PPARy £ CD36 )3
Z) T IX Ik DR-1 2E 77, fe it CD36 #6511
S R ey Wnt3a/B-catenin £ ML 1 #% 5 f5
T A 56 B B Y 2R3k, Wnt3a 55 FZD B9 455
XF T AEARE R 3 A6 RS T BRI 7 20 2 0 55 1Y
K B-catenin 7E 3T3-L1 HijJIE U5 40 il v v %34, IF
5 TCF1/LEF1 & &% %45 & 2 i#f PPARy Fl LXRa
FF KA, B RCTVY, AW £, PPARy
/% LXRa #4 /1 ABCA1 ABCG1 Fl SR-BI ik,
{2 R A [ B3 2 L Caveolin F % A% 51 ( Caveolin-
1 .Caveolin-2 , Caveolin-3) H] {E & 48 45 (1 F H
o B R AR e R (R S e T R T M
Caveolae [X I, 1% iz 2= 40 g B% 19 B8 Ji B+ 42t HDL
A G5 2 [mFE . Wnt3a 7] _E# Caveolin-
1,75% Caveolae # R & 19 LRP6 N &, I 554k
GSK-3B/Axin B 5%15 LRP6 454,15 S LRP6 W
AL, Wi Axin Y B-catenin 455, F 2 B-catenin
TE R 5T A LR y fie 17F [B-catenin ¥ 5% f , T T P
Wnt/B-catenin T Y

25 b, Wit 28065 ] 8 i 28 M al A 28 A5 508
SR Z A3 RCT R (B 1), HAEH [
i R AE A AN P I ) S A b R A T AR T
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Figure 1. Wnt family regulate RCT through canonical or non-canonical signaling pathways
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TE WntSa ik, WntSa 75 N B2 40 ML bl id i i 5
Ryk S FHAAAENER la (interleukin-la,
IL-1a) \L-6 . TL-8 25 fEHE48E & 4" . WntSa 2
— i R 2 R 531, AR AFI N As 72T B
I 200 it A DX 3k 2 R Ak, IR 2B (lipopolysac-
charide , LPS) 5 T #L & v (interferon-y, IFN-y) i &
FUIEAAL WitSa BRI, B Toll HEAZ A (Toll-
like receptor, TLR) 15 7 & 5 Ml % 3¢ i 46 I+ 3
( signal transducer and activator of transcription3,

STAT3) .IL-6 F2 NF-«B %I #& 8 0 /N B # 3h ik

LA S, RYEFEF (IL6  ILLB FIl CCL2) ik i
FHIN, Wnt5a {55800, i 5% s 710 LR A
GATA 254 7 6 ( GATA-binding factor 6, GATA6)
AOZER T RS U L4 25 11, 40 Myh11 | Tagln 45
MTTBELWT VSMC Hi I 47 38 R 56 725 Sy & iR A
PRI, WntSa RIS BI DA Ay o 58 A B vy 1) DG B i 1 A
Fo EIESE Wnt5a-FZDS 38 i3 % i Wk LB 3 ity
( phosphatidylinositol 3-kinase , PI3K ) Fil i 75 4 i 14
IR TS BRI AR 3 6 4 20 i R T 1Y
SR, WntSa/PCP 3l 1 T INK A HE 1L-6 ., fi
JREIRFEIH F o (tumor necrosis factor-ar, TNF-a) %31k ,
R NRITHZURAE , T 204 B RAE AESE AR
RO L 58 0 R 9 45 A G B 1 & MY s IR
WntSa D38 5= 00 i 42 43 24 S 3 b 2 IRl mitogen-
activated protein kinase , MAPK)/NF-xkB i 2
SEAT ST U , B/ N BRE R /N I 38 I AR R A, A 4%
As BRAERIES

M5 N B A AL 2 A W B I S 53 T
BB R AE S R AR OCEAE . N B R AE 2
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Wit 28 855 3 28 B P OOCE T, N RETEA r
OB A AE 1 B AR e S s, B 5 S R
28T RV SRS A FRAE RN KL fER
SEEL AR BB, I PN B A0 e ok 0 WntSa, S0
FEZ2 M WntSa/Ca® 38 e, i ™ A B A AL BE 2 (cy-
clooxygenase-2, COX-2) , i kR GE, WntSa/Ca®/
PKC 38 #A AT 5 T U5 SR, G NF-wB %
T RAE T IL-18 A1 TNF-o B%E %) 78 BE I
A2 (TG AL Ik SFLLRN 755 T 79 5 200 43 W Dick-
kopf-1( DKK1) , #1 il Wnt/B-catenin i % Jf 34 5 52
JEFER A 26351 ) Wt/ B-catenin 38 32 11 il 412 48 410
M F (TNF-a  1L-6 ) FilEa £k K 7 (1L-8 , CXCL2) Ik
RPN B A0 R R A0 B R RN FE LPS 5
T, Wntl /5 NF-«B 2 JEE 8 R 3Z K A (scavenger
receptor A,SRA) #ik , 53 1L-6 \ TNF-o Fllif5 40—
AR AT (inducible nitric oxide synthase,iNOS) 5§
-, HE 355 % 20 R, Wt/ B-catenin if 7]
i1t TLR-4/NLRP-3 {2 CCL-2 IL-17A .IL-18 ,CX-
CL1 F4 e [a] 6 i 4+ 1 (intercellular cell adhesion
molecule-1,ICAM-1) BJFRiX, R JRE RS

25 b, Wit {553 B TE S0 W Hh 4R T L]
SURVER . BERTE i Wit R M8 B 5| R 2 R 1H
YR IR 2 A A0 e R A AR IR T g3
FIRAE RN, AL Wit/ B-catenin 25 L35 #1417 il
RAENLE o

4 WntfE5SEENSHEEEYREEZS R
ENERRZEER

liF B R MR Lox-LDL g ZHES =i 215
KNGS RN, S 5 E As R, FEH
WIB Bt , B Wi 20 Jf 3 Ao A7 (A 4 SRA T CD36 7 I
ox-LDL, %S IL-1B H1 TNF-o B, % 7% 0 VR 40
J T I At T A [ A 3% NLRP3
RAE/MA FFAEIE TL-18 4304, 11 55 AH [ B30 ] 4% i
e, B0 A M PRI TR A R B R RN
T T VSMC M IE & 734k A IS 4 38 380 2 A8 R
TR AR IRAS . A R VSMC M B0 ik o B B
NI IG5 | A0 ox-LDL J5 F- IR 43 M2 46 R 1,
IR RAER Y 2, B0 B4 i P B NF-
B AH L E157 SREBP-2 ik /> ABCA1 1 ABCG1 1Y
FaE AW RCT™ A 225 IR [ WA B h & —
Tt 9 PRI, 224 I 457 BE PN OGS 40 i iy i 3k 22 B, L
i i+ ABCA1, ABCG1 fl SR-BI #% iz & HDL &

ApoAl it AL, 5| A PSR IE L, B AR AE T
g,

W58 &I LDL Z AR K52 5 Mg 5 1 32 A
I LDL YRR, VT As HE R G , A48 B SR UL
I, IR, P R 5405 A TR 0 iR Y, LRP1
YER LDL SZ AR R i — 03, & T o8 7 1 15 15
M, il i 5 S Wnt/B-catenin 38 # #111 #] 2 & 4 F
ICAM-1 #4815 5 T 1o (hypoxia inducible factor-
lo, HIF-1a) 25 19 2235 0 7E ox-LDL 5 5 1Y F I
AiiEH, WntSa 5 LRP1 254,155 LRP1 Bz 1L, I
J# PI3K/AKT F1 PPARy/LXR 551 ABCA1 3k,
YT 200 R AN R 2 A, L O AR AR
B, WntSa 8 i /v 5 FZD3/Gas/cAMP/PKA
{55 M B%5 S ABCAL 22 FRBEFR AL , {12 17 20 A P9
JIE L 1 A3 T B9 STAT3 1l 5 vk 4 i =
PE R AR T (TL-18 \IL-6 [ TNF-a) 7, LPS i
1% TLR4/NF-«B ¥R 42 , it i 48 1 248 it X e, 41 i
Wnt3a/B-catenin i HELO AR RORE B e i AR S
T,LRP1 55 Sre % i 09 45 & A Al T
LRP1 #B2 ik, i ik ABCA1 23k, Jin 33 480 it P JIE [
Fimih o 7E ox-LDL Fl B-3E By A 25 11 R A I s 44
Jfirf, ABCA1 %% TLR4 il TLR6 iz i £ N8 4E, 5 ox-
LDL.CD36 45 &I W2 &W, 55 £ MM 7 LA+
(myeloid differentiation factor 88, MyD88) , T 5| K& %
i MyD88 #4i% NF-kB 1 2 F1 388 (inhibitor of
NF-kB kinase , IKK) Ji7 , B2 fb I [ NF-«B 1)1 il &
I o (inhibitor of NF-kB-a, IkB-a ) , #1 ] GSK3-B FlI
APC 51, ST B-catenin FLE | [ B-catenin/
TCF/LEF, ## 75 Wnt/B-catenin {5 51 %' . & H
[T B2 LR 1749 5 A A8 /) BRAAS PN A7 A8 11 240 L v g O s
/K- Wit 56 38 RIEM G, 44 TR fS B
fik ( phytosterol ester, PSE) J& , B A= 7 /] B 1l 2% AH &
B KRR, N U8 Wit/ B-catenin 38 #% H 4 4> 1
(LRP5 , B-catenin , LEF1) ) % ik, ¥ 7§ ABCGS5 F
ABCG8, f&# RCT; 1M 7E =5 IH [ BE I AE LRPS ™ /N ER
28] Wnt/B-catenin T8 4% Bl A A A K R AN IL-1B.
TNF-a S TGF-B AN ApoE B—FhZ &
PEEM, S5 IRE AL SR 7, ApoEd W]
#at 5 LRP1 AHE AR, %S GSK-3B I Pk, #1 il
Wnit7a/B-catenin {5538 #% % | = LRP1 Fl ApoE
(18 /I ERUDU) SR 300 L 7™ i 1 vy DL I It i, B 0 i 52 e
ZA A As'

RV MLBE S5 IR AE = As T A4 20 57 FE 1 R
T8 RCT 5 RAE KN 22 [8] i AH BAE XS As 19 &
JEEA B, B B 2K AL AT DLS S 0
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B2 ARSI D K A1 B sl MLAAR AR B BT A7 7E 1) S 3R
BAFMEm, BRHAEA T2 Wnt R%
IH 2 LA 28 B B A 5 RCT S S E 257 1 28
HAEH (K 2) BEARFEEH T Wnt FKIEJHE RCT &
HERE IV ELARBIL R 1 A 56 4 B B, 76 AROR B9
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HE DRI G 6 , I 55 A [) 20 2 78 (P B 4 L I e 2
JL P LA B A ) i B B AR M 48 45 6,
MITRAT i Wat 55 528455 )5, H R
TRVEM S 7E05 5 e o v o7 SE i 2R 1 5T
AHEAEFFIZS e AL, L, @5t Wne 05801 P
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SR IS F A R A SRR A EE R As BRI
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PISK/AKT (_[ e ] :j/;i\1/|4
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