CN 43-1262/R " [E s fikalifb 44 it 2021 4F55 29 55 9 # 737

[SZEHS] 1007-3949(2021)29-09-0737-05 - FEHSLOMNBERFER -

G B AN ARV B 1~ 72 Sl e ok R A8 AR P R PL T 5
w5 24 R Y 1 I i 52 0k i

FIEE', DEF, TAK, ERA%E’, T B
(LLWAFESHRFE—BRESR, LABFET 250014; LA FEHKFHEER
2. A 3. EIR P WL R Fd T 250011)

[(EEEFRANA] T THEER HR FEAREFT, VAAATEAKGTH
FER ABRFFEBEAAT LWARFFPEBAAS 2RLETESHERTHIE
REBUAAN LRGN EFREIHLE FELEZELREREAL, £ EHFBRARKHA
FRAERYM BRARIT -2 LB FRRM LA EEELITRE ZARME, £
Frontiers in Pharmacology .Molecules & Cells EHAAESCIHEL 10 4%, EHELALEH
BHHFLE LAKORMERL LAETESHFAKRLST LR,

[KER] FHBHR; LAMRRHEFE, HeCwmis;, TEH

[ E] FRBHRAC(As) R R K 5 K P09 sk e At o B F 5 £ F)
AL IR RER E R ML FAEEEERN, TEAR 242 SR
AT T Z A TH & As, AXEE As KR P& otk 9 & %R B 4a it 2 ZE b
B R AR K 40 K A AALH B B 258 8 B4 2T As 9 #rmtE— 4Rk
[FES%ES] R363;R54 [ XEARIRAD] A

Research progress on the mechanism of immune cell subsets balance in atherosclerosis
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[ ABSTRACT ] Atherosclerosis ( As) is a chronic inflammatory disease in which adaptive immune cells play an important
role, including immune cells and cytokines that regulate the balance between pro-inflammatory and anti-inflammatory.
Traditional Chinese medicine is widely used in the prevention and treatment of As due to its advantages of multiple pathways
and targets. In this paper, the mechanism of synergistic pro-inflammatory and anti-inflammatory effects of different im-
mune cell subsets in As inflammatory response and the influence of traditional Chinese medicine regulating immune balance

on As were reviewed.

kil FETE AL (atherosclerosis, As ) 42 7&K 3l Jik N AEEERIBEE 24 T Rl i A 5 2m 45 Bk 78
Y R I AE P AN A0 B Bl kOB e ) B B B PRI AT S RO ILBEBE | b KA A I A
fifh, FERARRFAE S 0 P IR R TR A RERERIRANZET M R EREEZ 1 As R
T8 LA I RS AT YE L OO0 A Sk N I R BEDete AR PR RAE PRSI | 3 IR e 5 R G A Bl 7R
PR IS E R S ik e R TR RAE R REE R EAE M, e R BT AR AR T X T B

[WFSBEH]  2020-04-27 [fEEIHEI] 2020-07-26

[E€WmMB] EFRARPEESE(81673970) ; 1L AR F AW & 111 (2019GSF108024 )

[MEEREIN]  ZIRER, B A DF5E 07 M O AR I R PR R 45 5 9R YT , E-mail 7 lizhaoyul 112@ 163. com,, AF/EH 2
e, AL, 2045, WF 5805 [ 20 B0 1)t 78 BE 25 3R YT, E-mail 24 lixiao617@ 163. com,



738

ISSN 1007-3949 Chin J Arterioscler, Vol 29 ,No 9,2021

T As BObH G LA e B i 5 ST AR SR
AT VA G 5 AR G R A [ 9 5 AN S A Y 8 A
As A BT FEHE R B AR SG R B2 2453687 EA T e
B RN TR As SBEIRTT IHTHE AR LR Bl

1 THBEBZES As

LIHER) CD4™T 40 L ] LA 434k A 45 Fh 40 it S
25 As BPERIE RN, WFEHBIPE T 400 (helper T
cell, Th) % Thl [ Th2 [ Th17 FI{E~5 1 T 40 ( regu-
latory T cell, Treg) . T Zfi i 73 ft >4 AS 7] 9 37 76 H e
T T B R BT AL A0 A2 A5 5 otk B Ry iR
J A T3 BT
1.1 Thl/Th2

Thl 4HAE7E As "PRRAEHEVE Y . AL RUAR 2%
JE 18 % 1 (oxidized low density lipoprotein, ox-LDL)
SR it A2t 2 A0 = A 1 4 B A 12 (interleukin-
12,1L-12) Al IL-18, 1438 Thl #¢ S5 M5 SRE 7 T &
5 F (T box expressed in T cell, T-bet) ik | 175
3 Thl #Ak., Thl 25 WA4E R 4 PR 5, a4
Z v (interferon-y, IFN-y) I8 R 5 A F o (tumor
necrosis factor-o, TNF-o) I IL-2, FE 0l 65 & 5
JOEL 1 A A P O B DAL, e 3 6 T 400 L ) 9 8, n
HREH Y & e

IL-4 385 {5 5 e 5 VG S0 T 1 6 (signal
transducers and activators of transcription 6, STAT6 ) i
i S Th2 5% 55 T GATA 454 % H 3 (GATA
binding protein-3,GATA-3) ik, fil & Th2 731k, ;==
MRHETF 1L-4 1L-5 A1 1L-13, As 1 Th2 4R 7EH]
PREAEGR ™ o 9T R, S EIAESA Th 41
IS As TESFN Lo AR Y St O IS AE XU
AT LA Th2 A0 5396 1L-5 1 1L-3 35 B S50
FREYRE ST, I/ D BAAZ 2 S 11 0 M2 [ a4 Al
B R Th2 BT As VEF ., SR, A 5 s
Th2 FRAEFEAIIEN T 1L-4 T {Esk A 0 14 Th2 40
JeL o I A TR S 2 TR T As Y B A5k |
Th2 X A& As FIVEFTA TFiE—L 05T,

Th1 5 Th2 HkEL 4 I S 1 S8 SO 22 TH) Y
FHETRTRERZ M As 1Y K RE, WS BR  TE As /NP
FILHTR T 7K P B AR LA S BE Th/Th2 L
Fhas ) AR N T IL-12p35 B = W B As I
B2 Th1/Th2 HEARFEAR ™, $278 Thi/Th2 LA AT
RES As IIAAE/KF- S 1 2 IE ARG, BUAHEFEIE
SEPATT Thl/Th2 P #2 By it As BYTEAERLE, 45k

BT FE R B, MR 8l 0y 27 vk T 5 ST kL A
T 05538 B A 0 Th1/Th -4 1 Th2 40 i Y %%
BRI Ast
1.2 Thl17/Treg

IL-6 AL ¥ B (transforming growth fac-
tor-B, TGF-B ) i i #4476 STAT3 Al Th17 #% 5% K 141
IR AR LAZ AR YT ( retinoid-related orphan nu-
clear receptor YT, RORYT) 155 Th17 434k, 70 W 1L-
17A IL-17F \IL-22 1 1L-23, i IL-17 380 5%
[AF kB ( nuclear factor-kB, NF-«kB) . 4l fifd ¥ & 5 25
FIJ4 M 1/2 (extracellular regulated kinase 1/2 , ERK1/
2) A5 AF O B T 0 R AN T Ry R A A
TNF-o IL-18 . IFN-y . IL-6 1 1L-8 5%, As B &
AT Th7 4, (HIEXT As PVE R A 48 X AT e
P T B SRR B, Th17 40 % 2058 i R 5
JOi R W] 7E As ANEAL R TL-17A S
HAZARRY IR AT IS As o L FIREARBES 40, AT
TR IL-17 B As AR, (B2, Gistera %5 BIFSE 2 FR
TEARSE FE IR B 1 32 AR FE PR BB (low density lipoprotein
receptor gene knocked-out, LDLR™™)/NEUH  TL-17A E
AP As EHT, A B TREHARE

Treg 4 i ] 410 4] S5 Sz L, 7698 35 G 5 Al vh
A EEAEHNY  Treg 410 AR 5 5 5% B 7 Xk
R EFE 5 ¥ p3 ( forkhead transcription factor 3,
Foxp3 ) , HARBEAM i 1 FH i ik 73 W 4 4 X 5~ TGF-
B IL-10 1 IL-35 , il & ¢ 2 i 1% 55 86 RN | B
P FRIB AR PE T b E A0 AR ST 4 (eytotoxic T
lymphocyte antigen-4, CTLA-4) FIf& ¥ AL T H 7 1
(programmed cell death-1, PD-1) 45 11 il ¥4 2 1 43
T 0 T AR TE AL, AR BV AE T AR T
W95 B~ Treg 40 ML A B As 1E H™'; Winkels
SRS R, R CD27 R IR E SR
% (apolipoprotein E gene knocked-out, ApoE™™) /]\
S, ATHE TN Treg MO, BRI As 19 &, Rl &4
XHBR R BOR AL .

As B K2 J% 55 Th17 FI Treg 24 1 ] ) AP
HYIMISE, 7E ApoE " /NELY RS Bh Bk As B
H 2 8 & BUAFAE Th17/ Treg B0 K HIfiE 192k
187, T H A1 ™ EmRR A SC . Tian % 48 H A H
WA 51 ) 3 e DA Y TR 05 e 2 1 I8 1 D7 =X
A1 Th17/ Treg V- K A& RS E BEBR AU As FEHI
Luo S5 YA 4 R 0 HE A B (0 1 T R 455
i Th17/ Treg FIAH S S AE 240 M X 5 B4 2K 467, 31X AT g
JE R IR E DR AR A E RAEFTETE As KUK 1Y
Al REANAE AL
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1.3 Tfh/Tfr

VE A3 I 1 e R G ARG A, I AE A BT & B
TPIZE CDATT IR, 700 o gVl B M T 46
(follicular helper T cell, Tth) FlIJE g #4954 T 40}
(follicular regulatory T cell, Tfr) , ¥4 %€ 37 F bk EL € 30
. CAHRGE Y $2H THh 40 AR T 4686 Y HE AR
FX T AERF S0 5 e 32 (8] 1 P A b AN ] 2D

Tth A F= 20 B Ik U 20 i A0 306 A 385 58 LA R A
J2Hs (germinal center, GC ) BYTE WAL HS Bl , AL
A P G e A A R A3 . B ZH BRI L 6 2R
H (B cell lymphoma-6,Bcl-6) f& CD4" T 4l fd 731kl
A DIRERY Tih 40 LA R BBk 1 5% 5% K-, Tth 40 i
2k CXCS Atk A 73244 ( C-X-C chemokine re-
ceptor type 5, CXCRS) .PD-1 5 5 R ILJill 34 ¥ (in-
ducible costimulator,ICOS) , 73 1L-21 IL-4, Tth ZH
MBI 58 AR As VEFT. Nus 5510 76 i iR [ i ik
BTEL As /NSRS LSS B JIRUIE Tih 240 i A 7K F-
THE 5 As A 56, b Tth-GC Rz, BRI Teh 41 (1
FAZE AT As R, Gaddis % WFFTIEM T
Tth ML As V5 A0 Bel-6 BYZRIE, ATIs /> As
PR F 52 ox-LDL W] fEsd iy /b 1L-2 FIHE R 1L-6
FREE N T AR, P2 As K,

T 2B ARy Tth 2060 898 55 P40, AR
HA Treg Al Tih A0 EY R BUAFAE, (HXT B 492
REM GC BIE WL EA T m A5 /R ], T 240 Ml Rk
Foxp3 . CTLA-4 . PD-1,1COS F1 IL-10 %%, 5 5 i
FEPI R, T AT AR ] T, T 40
A LLES CTLA-4 8 F i B 40 005 B b iy 5%
5,0 GC B B AR IS Pk, The 233 B TL-10 Al
TGF-B WA A AEM ] Tfh F1 B 4 9 4E T, 9l 4t
PR30, DT AE 3 55 1AW S 3 v 5 Tfh 200 i B2 AR 2
FIMERT . B2 3E 5 RATMASLIFSE The AN As 7Y
AL

Tth 5 Tfr 40MI7E As HR&E B, SCHRHGE Tih 1
Tfr J& 5 W SR A I 25 FHLH, 5 As BFUTAH
KT Ryu PR R As /N TL-27 , BT
fili & 1 Tth A0 HY 534k, R T Th 895046,
deE e, HET T 407E As S SO b 7k
FHARIS RN W, Tth/ T R AGLE As H B94E LTI
A Fpite— LW TR TR

2 BiHBEHEE As

BI 2 R T3 T A0, 2: LR Y B1 4
MR RAFAE T IEAEFEBE T . /NP, BT 20 bl

HE—24335 0 Bla 4HE A B1b 400, Bla 400 7= 4
IgM, 1fif B1b 4008774 TgA . B2 4G HDE % Frigny B
A R UR T BE AT, 20 B RS AR O LR
B LA BB b i 21X B 4 FgE i B 40
P, e oA S AL

AR B AMLFE As H R AEAS R 4R, A
LR R B A As PL As THRE AR
5T R, Bla 20 7= 25 1 K AR 1M Hrik, BH
EL WA AL ox-LDL 955 BOCRI I 40 M 1) 7= A=, o 3
FERBESL G PH T 40 M BHAS As $ERE, Blb 4HHfE
As TIITEHIM AR S g 2, B A MR £, B1b
YIS 4k 5% B2 & Ragl ™ /ApoE ™ /N R AT I 4% As,
M B2 4 ) & A%54E As /E , Karper 257 B 58 & R
RP105 JE R v LUF I8 B2 4 Al 1gG /K-, JELS%
As

B kL AHARAE As I A 0 R A5 3] 42 1
Ko AT AL BT 2 — 2424, As (19 B
A LR )R T R AR R L A ST T )

3 HEZHGFALIENEREAMEIT R FER
As IR 5 RE

WS 25 HAT 25 38 | 22 80 5 0 RE A5, FE I IR Bl
1B As MHEAR O R, A As I RAEHL
W TR A, P84T G A AE F- M Bl IR As R ]
fiE , B1 2B 5T DU AA B 4 T R 2540 As AOAILTRI
3.1 FEZIET Thl/Th2 i As

SR ISR IR AT As FARBERIGe T
REMIRZ I, & B “ MR ™ < J5 — HL” 5T n] AR
Th1/Th2 K Hr ih4i il [ F IFN-y/1L-4 A, U 2%
T As RAEKREU B2, LRIBZHIE,
FERRERGS  HARE SO AE As Al B A Y 1005 5
ST g, - Thi/Th2 2 ff As H Thl E S 40
I G2 2 T Ay 200 i £ 928 5 A VR s 88 AR ) S A R
FRRRAS TR e BB, ] i 4570 2 B0 < 5 AT
M FEBATT” 0] 38 3o B A As R B g 7K - | sk 20 B
He P Thl/Th2 S, ZAEHT As BOMER, Tk
A S AR H BT LR B T AT P AT Thl/Th2 40
LA A3 A A A As o R v ) B g R P N, il
Bii As BIIE, iRy AT As PEREEL 45 98 FH I
Jok e Hh B AL, 32 FH 3 AT i A P 2 I 3 RN BE
YU F FEAR TFN-y/1L-4 HAH, %t As T8 80 R AE [
DA R,

3.2 FEZGAT Thl17/Treg #1 As

Fan %6 B 42 B 4R #OAL” 3@ a3 9845 Th17/



740

ISSN 1007-3949 Chin J Arterioscler, Vol 29 ,No 9,2021

Treg T , 02 1 5 5E , Dl /D BE L S 41 4, k5
Lt ) As B0, ISR R 2R A g
RIS YT Ml 25 7] 208 ApoE ™™ /Iy B AR I AE &
As, JH75 Th17/Treg (V-4 , I A Z 65413 CD4™ T
Yf o] Th17 B9 A% Ak, JF 45 3 v] B8 5 08055 1L-6/
STAT3 FltfEss 1L-2/STATS {5 5@ A 5, RIEH
TAEAGG b Z i R G, Bkt oEis I
FHIE PR TR 259697 As, i I8 Th17/Treg %14
S, SR AR PR Ak As IR EAE
SIS KB, 38 PH 5 M UKL BE A8 1 TGF-
B/Smad3 i FEIENY Th17/ Treg -4 , M3 As HIER
i SN BB e T FH 8 A T 2 A [z
MEM T g 25 2548 2808 MIRI T IR E.
3.3 FEZET Tth/Tr & B #E AT EH As
HRE

AT K Fp B2 25987 Tih/ The 40 - ik 35 4 0E
AR 32 B AL v e B B Ho 92 P B0 H Al 2% E M R
WM Yang S & B S T E A TR 40
AR U8 Teh 408 00 23 ARG T R GEPELL BRI
2 A O A B 2% B mT A TL-21, 985 Tfh/
Tfr AU, oG SR ZE I R . LA L UiB s
25 BT T Tth/ T 4HMF- A DI 6E , SR 17, & T As
) BE 293R8 iR AR A B K Tih/ T HLFIBFFT , (B 45 10E
— B RER,

B 4 S A BT AR IV E A 9Y, F AR 2
H B G0 P B AN R G 4T BE AR A R A T
HHT, B 257R97 As RUSE I A58 EZEAE TP AE T ik
ELARAE, 25 B B bk B 40 B S B OF- Al 1) B IR A £
UL RERRAEEZ TR, B WRELAIAAE As BT As
Re VA iy B HAE FHPLRLA 75 i — PR

4 4 &

5 LR, As ZRMR R HTR Fe 4 i I
FFAE S AN MAT SC R AR L A 5 kg Ak R 5 B b ia) 4
BRI, A2k BEH K i i 2R T B2 i A
i, BE As BYRBERAEDIFERA , 2 T L
IR EAE As R SR A I AR RSB E A I PR Y i
B L AL B AL F 7 T8 & 9 (proprotein convertase sub-
tilisin/kexin type 9, PCSK9 ) 1l il 31 i A B RS 16 77 B
P, W E R AT LDL A Jf ik — BT As T
O MG PE FR AN R XU SR AT LA A
g 5%, ELACER 5 T 410 1 20 Jok e B o AR 46 PR, R
AR BRI, TP EREGTERTR As J5 T EA
P, BRI B8 T I ) 5 240 it G 982 ~F- 46 A 3

SO, [ R BE 2 HAT 2 2 AR R R, Al AR
PRI RS, NI, I PRIGYT As Al 94 15 e
RAGYUR T , LYK S 575 240 I S0 -
FR, IR K PR 25 B As $R4E 1R # AT
5HT IR
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