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BAR ORS8O, MNTAT B AS. I X 324k
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MRS T A, JFa st nfetb AR K P+
B1 (transforming growth factor-B, TGF-B1) 4 SFHF
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AR T X & 4568 1 (X-box binding proteinl ,
XBP1) K5l i) 25 4 i i e o R A, oAl
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TR G . CBL-B 1 AS %) I BE 41 il 5 Wik 200 i ) 53
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Fig. 1 The role of T cell subsets in atherosclerosis
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IFN-y) . 9 SR SE I+ o (tumor
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ARG E 1 . T-bet J& Thl 434k T 5 19 32 B 4% S 1N
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Jit2 2 (T helper cell 2, Th2) % ¥ N 2 2 [a] (Y F
flir 0 Bk CD4+ T 41 Jifg v 8 43 J2& IFN-y+ il
TNFo+ Thl ZHff] ° . ZE28 A, 12k =
PRTRUASE 5 TFN-y A5 0 RAE V58U R G
SRR, SEMOME T SR MAESAS IEH L I
SR BB Z A RO A D RE R BV 0tk
M (sortilin) J2& & & i R AKX % 1Y Z K2
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FHVNELAS S — AN ERIE Treg /A7 L etk
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IL-10 /g 9
2.4 Thl1748k0

HEENPE T 4006 17 (T helper cell 17, Th17)
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WEIRIE AS HEE 4 | IL-17 5 TFN-y BeA i i ml s/
SMC i, IS 88 1 A0 = A, DA o i A8
WERE . UL YRRy KR Y R e
CD4+ T 41 ffd v (1) IL-1R £ MyDS88 {5 5 1% A2 it
Th17 g i 2, 3k 8 70 BESR I 2 11 /K P-4 it
BEH A K I AS 97, FLALH] AT 682 IL-17 35 m
il % A= VO il N R R | e e o - e
a1 N L R A N YN]SR T = e S et i A
R R Z, SR AS

J3—7J5 i, Th17 4 fi i 4 o 1 it 2 1B Bl
AIRRE R, TR Lk BB 24k R R A 0 AL
FEZE RS, 4. e g2 9 75 PRl F- TRIM21 & —Fhyz &R
E3 M4, FEAEE A 3Rk . 78 TRIM21 ikt
Z B Ldlr /N AS B Hh Th7 40 B {35,
PR IL-17 43 W S BUR R R I . 2R 4R iR =
B, vl TAE ;. BRI TRIM21 ] H 4%
JET Th17 A0 E =2, (ER 2 e L A B v T 41
W% 2R B T B AN, Thl7 40 OAE R SR
AP TR I AT E M (15 1k Rk AR e 4 i PR
IL-17A) FIATEB M (FFhh 2k ol 22 MR ) 241 i
), 7ERIEHIRBII IR Foxp3+ Treg A, A&
FEHURAEH]

2.5 ThOZAAE. Th224BAaF0ThARE

VEAESARL & PR T CDA4+ T 4014 3 AN B W RE,
WBNPET 40829 (T helper cell 9, Th9) . 4FBIHET
41 22 (T helper cell 22, Th22) FIyE & B E T
41 ( follicular helper T cell, Tfh) . ThO ZH i {E %
ERGTTHAVFZIIRE, £ A B Epn .. i
SN AR e rh AR AR, LR R
ML 7R IL-9, BAFMAIL-10, TL-21, 451
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WA R I —Fh i 55 [+ RE 8 14 T-bet. GATA-3 5
Foxp3 —FERT LIRS EAT4F F T 4 RERY <5
PATIFA 2 S ORI AR B Ik o A R A RE T A
KIS PR BE S IL-9 T, S SC 5 R B IL-9
R N QRS 1 (VCAM-1) 3RikFI
SRPEANMIZ NIEHE ApoE"/NELAS K& 57

Th22 20 it == B3 1 7 1L-22 2 5 RAE Sl
BREWHT, BMWIL-13, TL-26 5541 EH 1, T-bet
155 7 k& % & (aryl hydrocarbon receptor, AhR)
X Th22 4 i (% & & A1 D) B ke = 28 R 45 1 B
IL-22 38 33 1L-22 / IL-22R 5 5 7 530 B /e H &
PE L RIE . MR AL P A L AR b R A
PRE I SCBOR ME T B0 3 sl ik 2 BB 5 6 36
Thl. Th9, Th17. Th22 F H5 5K F/K¥TH i,
I Th2, Treg M i s /KRB, 4N+
IFN- vy, IL-9. IL-17 Fl IL-22 /K E#8 5, IL-4
IL-35 7K A% 7). 78 AS /N B IL-22 58 o0 42 iF
SMC iT# & N AL dEBEs AR K, (H IRt A B T
FEREH

Th 4 A0 % 75 MM 2 B S X 1 B 4TItk B
J4/> 16 (B cell lymphoma 6, BCL-6), FHESrh
IL-21, /& 3 ik CXCRS, PD-1, SAP (SH2DIA)
FICOS %77 F . Tth 4 I REfS i B B A% 1, XF
fe gk & Hts (germinal center, GC) JE M2 X HE
2L, IR GC B 41 1] 2% 20 L A EAZ B 41 i 53
1k, PRt Tfh 48 A J& 7Rk EV A5 F BN, HAth
CD4+ T 21 J IV HF 3222 R bk EL 1 LT A8 21 A

T4 ARk i

BlaZiff B1b4if

BBk R AL

B4

FeyR1 .
FcyRIIb  FeyRIIL
FeyRIV

FHEAER . s, BAE — 50 N dnl IR
HELIHE CD4+ T 4534k Tth 40 . oot
UESE Tth 4 EAT i ASYERT, Tth 4R FERE A% ek
/N AS, BT ICOS-ICOSL 15 53 % fe % 11 il
Tfh 411 i 43 1k . OxLDL i i ik /0> IL-2Ra £l 38 58
IL-6Ra ¢ 35 UK Bl 2k 25 Foxp3 ik e HAM ) T RE (1)
Treg 40 M 5% 4k 0 Tth 408 . 2R A5 2 1 AL (ApoAl)
EMFEBEEREN (HDL) M EEEWEA,
AE NS FEAIX Treg o A & /K F-, T “Treg n] %
PR, LA THh 2

3 BZEpE

TEASTE U], % A= 3 Kk LA 4= 5 B 41
Moz (12) . B 2R3 58 AN AR A2 D O I
PP AR ) DR R, L A BT A AT 4170 4t
X 48 Ak I % B2 IR R 11 (oxidized low density
lipoprotein, OxLDL) ik iy, nfLiEsts
2 il B 92 20 i 3% TH 2 3K 1 Fe 52 4K (Fe recepter,
FcR) HMHEAEHIR ZFEDIHE . FeR fil & i 48 1
EZEMRINAL . U - BURE SRR, DL
PUFAKI MHCT ZEskIT i i iR i i ik .
% U FR %4 (FeyRI . FeyRIIL, FeyRIV) A
il % FeR 324K (FeyRII b) Z A FH52 5T £
TS £ JHL 14 R 38 197 245 . FeyRIT b BERS I B 48 Jfd
A, A FeyRI b AT LAMGIN A SR ™4, 5l
K H B RpEt s, IHEEE AS B NR I 32 B ik
JETE AL L BTG RW], FeyRIL b Xt B 4fi i f2
JEE AN GRSz VEAG A s B A IVE R, REfS

T4 i

FcR

1R3BSR AL /72 e BER

Fig. 2 The role of B cell subsets in atherosclerosis
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R AR TN G N 7o = R Lo S T i S i ]
FeyRID b 263k %) T-4E45 B 240 i fif 52 HoAT 8 BAf
FH T IR B AR A5 AT LASEE 40 HE CD4+ T 41
— EAFE, B R, BANMBR T HA
AR T RE A, At T Y A B R R A0
(antigen presenting cell, APC) i 4 Ht CD4+ T
M REIFAR LA O
3.1 Bl1#fm

B1 40 i 2 44 bk L 20 B A R R, DL T 40
AR A 2 R BN A, A T IR
(PerC) ZfAJE, 434 CD5+ B-1a 40 Jifd £ CD5-
B-1b Zif1 ', WAFZE THEMERE (BM) 1, BI
S i AT LATE B 204 B ) S NI R PN U 40 e 5
PRI ANAL, FE4r W RIRGEERE A M (native
immunoglobulin M, nlgM) T /K45 AS )
Yk [ A S e 40, B AT LA a0 6 I 5 A Ay
nlgM PUIRN F— LR GRER A, Al n] LA i L 5
G T RO A2 R (PRR) U0 R
4 Toll #£3Z 4K (Toll-like receptors, TLR) FlI&MA
RGN Clq 5%, ] LI — R 91 (A FK
RGAEIPIR TN, B 5 5 Rl 1 e 2 4
RS HEAMASZ RS G, AR A . B A
BB A AS i A EZAER . Queds ) &
P, It IgM RARHLIR BO6 il BA4% H- BEHE ) A AL
I (oxidized phospholipids, OxPL) REMEH] 1
21} 45 L OXLDL Jf- ] OxPL i 3 A RAE (5 515
TR K, P OXPL YT ik AT REA H] T4
B SAE, M AS .

BB IFIE & B0 T AMASKT B 1 40 55 58/
V55 28 (R s 11 BT 20 5 AR A8 Tk f IR 7 Bk 13
(CXCL13) ™, TLR2 3K 3} B-1a 4 ig 7= 4 IL-10,
5 TLR2 R B PerC F MEANML IS AL MEIVERT , 5%
7= A R 2 B CSa fE N AR i PerC I 40 Jifd 7= A
CXCL13 EHZA5 %, Mifii#Edl PerC. JEFIBM
() B1 AR 7L BeAh, SR IgM (sIgM) 7E
AS BEHUIE 1 - 5L i 37 T 4 B i B 98 RE Y
B AT INAE . sIgM™ I Ldlr"sIgM ™/ B AT PerC
T IRMIRE AN ) IgE Z R CD23 (/% IgE Bk
BR) 1 B 40 AE Bz B, i i R AR R TE i B 4G
i, B AR A S E RN AS &, BT
IgE "1 AN BL AR 36 97 AT 58 4 6 F5 R R 3R 1Y
Ldlr"sIgM™/NERAY I A S AE AT ASTRARIE B, IR
BAIE T sIgM B = /N B AS T A8 T 18 10 S s b L) 3
1 IgE HrikaRa) ™.

3.2 B24pm

B2 2t L T 20 i 4 v Jr 2= A p A g 2%
R H G (immunoglobulin G, 1gG)
UK AS. 7E AR AT o, TgG PR s i
12 ASTEF 1 ™) TNFRSF13C it B 4H 0 34035 K1
(BAFF) “Z{KBAFFR. 20114, SEEEHMYE
Hijsy (FDA) LU 75X AT BAFF A9 BT (4
HTREMHAOTREEE NIRRT . E/NRT,
BAFF-BAFFR {55155 1) v B 3 S0 24 B2 4 i 1)
T, Jf R AS & e, 3R B2 40 il 1 2 AS
R 4

SR, Centa 45 7 38 3o 3 £ 1 71 il /) B4R TN
GC V51 1gG s BT T-B 40 BEAE R & M, 1eG
Pkl = (14N AS BEH A far AR, ARG Az kb
BEHed & AR s, BRI A, SMC FTE W
YRR, RN G I R T B IMEA KR
FE Zy R R A | BRI R, eGPk L
FeR A i) 7 =X 5 - 1 LA ARG 3 . GC IR it [
BRBE /N BRI T ASBEBUE i, 3l kg 3
HIFF R, ZME 55 RE A K EE SR 71
FEOr PRI T EUA, ESKAERA PURRIE LT
25 KRB AR I R g A . H2R GC 17 AR 19 TG ik
3 AR T Sl ik SMC 38 5l R 2 45 32 sl bk 1) 401 F- Al
KFE AS BEBR 1) K/ NI AE

4 MREEF

B3 T EEXT A, 2B PR B S e T
JEIRIT ASE SR, CANTOS BF5E 4 AS 1 HT 4
JL PR PR R AL T OGS R T YT ASTERIY
YL 3 3 ) = 0 B L R %) AT L 40 0 i A
BE Ja) 8 A 4 DL K W Ak 42 R S E O VE R . TL-19 2
IL-10 W GERI L GL, TE ARV AT AS BEdbfy 2
b i 2635 TL-19. TL-19 3 33 X 18 7 P S R 40
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Advances of Adaptive Inmune Response in Atherosclerosis”
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Abstract  Atherosclerosis (AS), the main pathophysiological basis leading to cardiovascular disease, is now
considered to be a chronic inflammatory condition. There are experimental and clinical evidence that adaptive
immune mechanisms can accelerate or curb AS. The adaptive immune cells includes T cells and B cells that
secreting different cytokines or antibodies, possess pro-inflammatory or anti-inflammatory properties. The role of
some T and B cell subtypes in AS is still debated. Th17 and Treg cells may suggest for plasticity of T cell that can
switch the phenotype dependening on the local microenvironment. In addition, there are complex interplay
between lipid metabolism and adaptive immune system. The recent Canakinumab Antiinflammatory Thrombosis
Outcomes Study (CANTOS) provided pivotal support on anti-inflammatory strategies to treat AS, and immune
regulation or vaccination against immune system is also a promising approach for treating AS. This article
reviews the advances of adaptive immune mechanisms in AS in recent years as well as discuss their future

perspective as potential diagnosis and prevention of cardiovascular diseases targets.
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