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reversal of cardiac fibrosis is one of the key points in clinical research.

derstood.

Myocardial Fibrosis;

Myocardial fibros is closely related to heart failure, arrhythmias, sudden cardiac death.

Cytokines
Prevention and

Pathogenesis of myocardial fibrosis is not fully un-

Currently, it is believed that the development of myocardial fibrosis has close links with inflammatory cells, and

autophagy as an important factor in the regulation of inflammatory cell function influences the outcome of myocardial fibro-

sis.  This review elaborates the latest progress of research of inflammatory cells and autophagy of inflammatory cells in my-

ocardial fibrosis.

O LET 2 A 2 DLC JULAR D A1 25 S5 2 1 PR 3R
ENRFIE, 22 e AR AR e 38, S0 O JUL A Wic 40 i
SRITRE . PR A LA AT A2 | Jir LR 23 A 0
WA AEACAFAE T 2D WU o BRICZSb, O
HipJ ST T T ORG TP 2 24 ) S B T AR A
e M e B PR A e 45 5 0 A3 25 L AT w2
UL i e A T S 20 M 1 WA S 5 i
S A0 M 2 AE B 2 I R 0 WL 2 AL A
[

FI I (autophagy , AP) J& EAZ AW ST A 2
i 210 A 35 D R 6 240 i 4% T B — > B RE
TEZ N2 B 25k R R 22475 35 IF 1 e 0 240 6 11 45
e e LS Al (I IR (ER U (N E RO k) IR S i
SERMDIFER L, A WSOV O A O ML

(KB 2015-02-14 [fEERAH]
[E€TB] EFRARFEEETH(81170193)
[1EEEN]

Sl L P TR A5 A O A S B L AR
PR AR BRI B Wb, S AE i R 1 kL
HEEMAET A S0 T B R ST A0 i 5 0 LA
HEAL I G AR LS H AT BBIEE R R, ST AL A A
DL AL BT R T

1 RIEMRES OALLT 4L

L1 BRERMERRSSOMTLENL

PR A A (ELfRE R 2T A A S BV 8 K T
HuRES S A AL i 5E 0 . B e 40 g e 28
FITREZ AR XA E N 1A B (L dEf M e 4L
FRSCEE AR T, R T H AR B A IR T 2 5 B Y
ARSI Y DA R SR B TN 2K, A I i ) A

2015-03-24

WhAR T, LR AR AR BE B, BF 5T 07 1] A 506 B AL AN PR | E-mail 4 ytongqing@ hotmail. com, 4:'%f, 181

WEFELE, IR BEIW  AFFE 7 ) 2 s Co i ) SEA AN IR , E-mail 24 jinxianian@ 126. com,, 082%, FAEEIN, M504 S 00, 358

5 0] A O R B FEREATIG R | E-mail 24 shencx@ sjtu. edu. en,



1288

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 12,2015

A BEE I WA A0 A PR A AR A PR AR A DA
Ko AR AR PR Y L BT A, T HL, B E R
20 B P R T o A R VS BR IR FE A Ok 2 5 2 4k
R, T I Y R R T T A 44T A R 4 i 3 B R
KDL A K A . AT R TN dE ik 1y
BEAIh Ly6Clo LI 20 3 B 73 WA K B 1Y i ot 4 )& 2R
[ ( matrix metalloproteinase , MMP) " | 33 7 BE7E Vi
YA RN R AR T R AR SR
SEUEIT SR AT 5 WA i CD36 ik b, M fi
HES ok FERE AR 0 Kt R e, AESZ L0 LR AT L
R a1 L 4 L 5 2 L 240 oL 015 28 Ak 1 2L
TRIREAT SR AN

TR 20 T LA o3 Ak Ry AT 4R 20, I /N B
O UL Y HE 28 v e A T E R A, CD14 B 40
ML AT REA S A R AT dE AN L R BE ) . i — 2B ST
KB RUEBIYE T 400 (helper T cell 1, Th1) K-FHl
1 i e 40 P [ BSCET 48 200 1 24, T Th2 41 i DY ke
DI A 1) FRCET 2 A e o3k, HLAE A R ) £
HeAbe B AR VE S, O WU BE IS A E X 30 K
AL DR A A R - M He Az AR AT e 2 5
A0 A O JL ) 55 4 LA B B A% 200 L I ol 2T 44 24 i
O34 FRATTAE BE D 40 e 5 v AT T IR AR B
G, 45 R BRI 20 B T LBk Bl D1 3 14 A IE
A, HA5 5 o0 A0S A Wi S A AR 2 B2 TR 28 DB
HORAIAE' T FRATHE MM BE IR AN S 5 T 0
WLEFAEA I 2 A e

/)N B O LR I A RS B v Al R 7 R B B
Wit 2 B 32 i O LT dEfb iy B R . i HLAE /D
BRI e I AR TR e e B i A ke 3 T DA B R e
TR P RE T A ST 5 WA R AR ST AL S

TEA R R TERBE vh | B 40 i A 45 AN R A 1R
o O WUEZERT , B E g 4 A [ B 2 2 58 R
SOBCEAE AT 1 W5 A AR i TG S 2 R RN R A 1Y
ARIIG3 A 28 L35 R (ML ) R0 R AR 3% 78 (M2
R PIRR S TE 20, M1 78 5 440 i A 0 2 K
TR 20 vy TR C-C BILHEF, I e %
?Hﬂﬂ@% , ﬂl] H*@%% % OL( tumor necrosis factor-
o, TNF-a) . 41 i/ % 1 (interleukin-1, IL-1) | IL-
12 1L-23 .y T & MG S 4> F (reactive oxygen
species, ROS) , X EE R 40 N+ HA Wi R .
Pl St i M R A ML S S B A D RE . itk Ah M1 A
Wik 43U FY) TL-18 7T LAiZ5 5 MMP-9 (363K, JFfiE
P AL A= K [ F B (transforming growth facter-B,
TGF-B) FlW T LA 37 7, M2 8 3 I 2 ff
R 2 SR Tl Bz R R e T4 1013, JF i

LAY RN T 1IL4 1L-10 I 20 KA & 1.CD163
R IETETE R Z AR, M2 AU W40 i 375 R IR 58 7= 4
UItest K, K #5 H B A LUE R G T 52 F 5 hE
PR, ELAG 0 1 40 i 0 3 o o A | 40 B 3 4l
EHESEIIRES S A0 LB R, O L, M R
F 5 200 L S o 2, DA 00 JIL A 908 125 T A 0
LB A O LR, M2 RIE MRS N+ 2
St A",
1.2 BBXHARES A4

O IURE B £ 5 5 8 14 0o JUIL O LR FB 3 e o B
I AL WILL B i 7 a7 8 7 £ | i 670 £ A 57 £ 19900 UL
ORI ML R AN B, A W58 8w T 40 i R AT fg
S MBI LIS 10 %) s 20 R 3R 0 TS R 40 L %) 3
FERG O LT A SRR i iR A K,

FIEL M L4300 K 4 5 4 A R A 5, £
TR e B A B S M 10 3 I g L 2SR AR P L A
A TG LA R A R AR K B R R T IR K Al
JHL %) 2 e BB A 0 £F A Ak 1 K A E A B s R 1 G
VISR v K200 b 7 2H 2 2F 2 Ak Fn 4 i A1
FeF A PR E EE AR AR K 40 gy
SEVE ) 23 WA B B 11 I R DD O WLET b i &
WA LA T © A R 5% & 90 88 2 11 il ok 7 A
M 5K 2 1 8068 3 406 TGF-B 75 S A MK Smad
PR30 R S DR 2T A A, IS TR AR P e R 43 S vl A
FAN o5 , A 0 £F 44k & A (A T, BEfE i
JRAEE A T AA R RO T SR e i
T A AME 5 081 Bl 22 34 22 1% AL B L B A 5
T RIS B OB TS A2 AR 2 SRR AR Ak Y
e A

JIE K 20 e ks A 5 A K ) TNF-a0 \ TGF-B
IL4 I /B 5 A K R F (platelet derived growth
factor, PDGF) VA K iU AF 44 fu A= 7, A W5 &
PUAE R 7 B0 g 8 7 4O o WL P 32 3 14 B K 4 e 3
iF#35 PDGF-A 2 5.0 B £F 4R AL L0 B BR S (1) % Ak
KRB SR, PR I A0 it BE 40 T 3 B A T
PRIt | B R 240 B AR 1 &1 48 A 1) B AR I BIL ) 3 75 2
— S WFIEIESE
1.3 HEMEESOFLENL

CD4* T bR EL 40 i 5 27 4E A6 A7 5, Th2 4l i 531k
S A 7 IL4 IL-13 (R E T A
5, 15 L Th2 20 g PR 7 AT LA 5 240 g 1) M2 AU %%
b, X E— A B SR A AR AL B, Th2 4 g A
JHFRE R A 27 A Ak , 6 /0N BRI O LR I AR 7R v 4, &
B ELFHEAL RS Th2 40 T4 DL R TL-13 34 0m°7



CN 43-1262/R " EShkafifb 24 7% 2015 4556 23 B4 12 1289

Cieslik 451 3 Th2 4H L 4308 1K 1L4 Fl 1L-13
HREONAGAA 5 AHIRBA KO ML 4E 4k
55 Th2 A HHEMARSCHE

HABSERERY T 20 3 7T BBt 5 00 E 1 2F 4R A A
Ko TEH BRI NIR BRI Th17 4020
JIVER 2 Ak B 0y B2 A R 28 A e a9 1Y
AR O DL R i A K RS TR0 LT LG AL
FFE A A % B TP T 40 M (regulatory T
cell, Treg) REV /D O WLEF4EAL 1Y K A = Treg ik />4
AEALVE FHPLEE H BTIE AT 2

2 RAEHRRE T BRSO AL 4L

TEOHLE AL R B ST R O LA I Y A e %
R AT, SAE AR A A WA O 1 A8 ST ) A P
Ok 2 BTG,

I e LA A W O < 0 v 4 o) A 1
—AN R, B e R 2 T 0 AR B R R AR A
FIAANL & , T ORUZ R Y A WA, JF 5 7 AR
Rl T IO 1 VA TS | DT e g e A L AR
P A= FAE D REAAC S B A AN ), AWk vl 3 kg 235
PEARA S0 AW B B Y R —
T B 20 i A e M A8 T 3 A A I JLAF R WF 5T 1Y
AT,

SAEAN A A Wk I AT ARk R AE A Y T RE IR
25 DT {68 2 S5 440 B 1) 98 E PRI B O % 2 il A 207
H W 2K 1 5 (autophagy protein 5, AtgS) i H Wi WA
ATED A T, AtgS BLAEIAAS &2 (AtgS haploinsuffi-
ciency ) REVE R H WE(HBH B3 M 4& Bk R 1S
AR IE SR AE 2 g 1 A 7 - 35 L ] P75 5 44 36k
SKRERE Ak AT v | A R 19 WS, R B
Wi 240 A 9 W BE D AteS 5 BEHE AN B e 40 R 1% e 2, 3
SR L 1T 4P Tt A 5 8 S AR BRI, 386
I/ INHR IR BB L R AT I s 40 i ) 7 W 985 B 1 2
PRI, 76O UL ZE ) 185 55 5 Wk 40 1) ) Wk T i 2
/BRI AL LA e 38 55 1k 240 i Y A R E T, A

SO LR I H A W SZ O BE Y 52 e T
PEAS R B9800, H IO JUUASE S8 0 28 1 W 200 i 9 e
A SCHIE I ik R DL AH SCHROE . A BIF 5T R BRI R
AE S RETR 5 SRR TS A £ 1 R R A R Y
Sif LG I AL [ 2 Ak T T R 23D O JILET AL Y
S W SE R, A B sk K I 3/ SRRy L
RAELNMIIZ N, I 53 o Jig Tk 3R ke LR e Bk /) Bl 2 A E
/N, HE R R /N B Y T BRI AR 1 o PO
HUNLBIEE F1 IL-1B TNF-o LA KO JULAH 8 3 1

WM 22, HLE AN D O A G 1 1 Rk 3
PR A BRI skl . 7R E MR M RERER AeS I,
JIRIR 2R R 5 /) BUARY Wk 4 i 1wk AN % B T Y 3R
KU IED . Zhao %5V BFGT LR W B WAL AteS
BB R D BOREAR A W, 34 ROS YRR E.
W 20 M 2 58 IR T 70 6 . T ROS 2 e #EAZ N 5 kB
(nuclear factor-kappa B, NF-kB) & il il 9 4E [ v Y
FEEFEFE B ROS A5 0 JIE (9 9 5 2 K
SRR R A (EL S SRR R I e A L W
Wi Co JULET AL 1 LA HIL ) B il %, 2L I ( ca-
thepsin, Cat) {3 4% S K . C.V W Pt 2 2 & F B
T, AE S AE PR v ) E R 4R HT, HL AT 7E B R
M F3E, Pan 2 YE— W9 L Cat S REBR
/INBRUEL R 200 B SRR AR A I a5 7 A ROS AT NF-
kB % AR 4 Rk R 15300 NLEr4E1.,
{HULAFFE S Zhao 45" BB ST 45 A I, AT RE S A
[F) (g PR 855 o 9 e R P PR AR TR A 06 8 75
— LIRSS

I I e (0 A 40 2 > S A 40 i 19 e T
et it R AR M AR AL I R A o Frech 55127 )
ABIFTEAS IS AN A k7T RE 5 AR g8 1 Rl AL A
Ko FURTI B A HA Y 98 A 20 10 4 A 40 i s ik
EL A4 L 1 0 50 LT Ak A A S A DG HRGE

3 R OE

SO LT 2 Ak I o JUE 4 e 40 0 7 5K D REAR AT A
[FIFE RS2 R, PO WLEF 4R AT Y7 BAT S B AY Il R
Prll, FAR HED O WLEFZEAL B BE R BF A R 2
{HBTAHEAL I B UL b AT 2E i R _E AT 3 B
IREHLET 4-ALIR T I 258 . JOAEAR D 0 WLET 4 1k
ode sy SN R SIS NS S 3 SN (RIP S
SN I8 = Y I TR S8 A 20 i 2 R g I T
T WUEFHEAL K A SR TR K

[ &% 30Hk]

[1] Kong P, Christia P, Frangogiannis NG. The pathogenesis
of cardiac fibrosis[ J]. Cell Mol Life Sci, 2014, 71(4) .
549-574.

(2] W, AR, TUHE. B WELE R U0 i 8 T
TEFILT]. Dz, 2012, 24(5) : 655-657.

[3] Ramachandran P, Pellicoro A, Vernon MA, et al. Differ-
ential Ly6C expression identifies the recruited macrophage
phenotype, which orchestrates the regression of murine liv-

er fibrosis[ J]. Proc Natl Acad Sci USA, 2012, 109(46) :



1290

ISSN 1007-3949 Chin J Arterioscler, Vol 23 ,No 12,2015

E3 186-195.

(4] WEM, & B, P, 55 SRR AR T
WS BLZ AR A S THP-1 E WS40l CD36 3k M iR i 3%
BLIT. P EBSIKEE AR, 2014, 22(7) : 669-674.

[5] Blyszczuk P, Berthonneche C, Behnke S, et al. Nitric ox-
ide synthase 2 is required for conversion of pro-fibrogenic
inflammatory CD133 " progenitors into F4/80 " macropha-
ges in experimental autoimmune myocarditis [ J]. Cardio-
vasc Res, 2013, 97(2): 219-229.

(6] #In &, ZHEIK, W%, 55 I8 2 0sh 0l 88
CDITb " Gr-1 ™ i 2 41 i 240t Bl M W S £l 8 % 32 A
B RIRANAE )], P E S ka2, 2010, 18
(3): 189-192.

[7] Usher MG, Duan SZ, Ivaschenko CY, et al. Myeloid min-
eralocorticoid receptor controls macrophage polarization and
cardiovascular hypertrophy and remodeling in mice[ J]. J
Clin Invest, 2010, 120(9) : 3 350-364.

[8] Wynn TA, Barron L. Macrophages: master regulators of in-
flammation and fibrosis [ J]. Semin Liver Dis, 2010, 30
(3): 245-257.

[9] Fernandez-Velasco M, Gonzdlez-Ramos S, Bosca L. In-
volvement of monocytes/macrophages as key factors in the
development and progression of cardiovascular diseases
[J]. Biochem J, 2014, 458(2) . 187-193.

[10] Levick SP, Meléndez GC, Plante E, et al. Cardiac mast

cells: the centrepiece in adverse myocardial remodelling
[J]. Cardiovasc Res, 2011, 89(1) . 12-19.

[11] McLarty JL, Meléndez GC, Brower GL, et al. Tryptase/
protease-activated receptor 2 interactions induce selective
mitogen-activated protein kinase signaling and collagen
synthesis by cardiac fibroblasts[ J]. Hypertension, 2011,
58(2) : 264-270.

[12] Liao CH, Akazawa H, Tamagawa M, et al. Cardiac mast
cells cause atrial fibrillation through PDGF-A-mediated fi-
brosis in pressure-overloaded mouse hearts[ J]. J Clin In-
vest, 2010, 120(1) ; 242-253.

[13] Trial J, Cieslik KA, Haudek SB, et al. Thl1/M1 conver-
sion to Th2/M2 responses in models of inflammation lac-
king cell death stimulates maturation of monocyte precur-
sors to fibroblasts[ J]. Front Immunol, 2013, 4. 287.

[14] Cieslik KA, Taffet GE, Carlson S, et al. Immune-inflam-
matory dysregulation modulates the incidence of progres-

sive fibrosis and diastolic stiffness in the aging heart[ J].
J Mol Cell Cardiol, 2011, 50(1) ; 248-256.

[15] Baldeviano GC, Barin JG, Talor MV, et al. Interleukin-

17A is dispensable for myocarditis but essential for the
progression to dilated cardiomyopathy [ J]. Circ Res,
2010, 106(10) : 1 646-655.

[16] Kanellakis P, Dinh TN, Agrotis A, et al. CD4* CD25"
Foxp3 " regulatory T cells suppress cardiac fibrosis in the
hypertensive heart [ J]. J Hypertens, 2011, 29 (9): 1
820-828.

[17] Kvakan H, Kleinewietfeld M, Qadri F, et al. Regulatory
T cells ameliorate angiotensin I -induced cardiac damage
[J]. Circulation, 2009, 119(22): 2 904-912.

[18] Tang TT, Yuan J, Zhu ZF, et al. Regulatory T cells a-
meliorate cardiac remodeling after myocardial infarction
[J]. Basic Res Cardiol, 2012, 107(1): 232.

[19] % f§, Fglle. AWES.ONBMEREET]. el
I RHZE, 2012, 40(8) : 711-713.

[20] Liu K, Zhao E, Tlyas G, et al. Impaired macrophage au-
tophagy increases the immune response in obese mice by
promoting proinflammatory macrophage polarization [ J ].
Autophagy, 2015, 11(2) ; 271-284.

[21] Zhao W, Li Y, Jia L, et al. Atg5 deficiency-mediated
mitophagy aggravates cardiac inflammation and injury in
response to angiotensin Il [ J]. Free Radic Biol Med,
2014, 69 108-115.

[22] Liao X, Sluimer JC, Wang Y, et al. Macrophage autoph-
agy plays a protective role in advanced atherosclerosis
[J]. Cell Metab, 2012, 15(4) . 545-553.

[23] Qi GM, Jia LX, Li YL, et al. Adiponectin suppresses an-
giotensin Il -induced inflammation and cardiac fibrosis
through activation of macrophage autophagy[ J]. Endocri-
nology, 2014, 155(6) : 2 254-265.

[24] Quan Y, Jiang CT, Xue B, et al. High glucose stimulates
TNF-o and MCP-1 expression in rat microglia via ROS
and NF-kB pathways[ J]. Acta Pharmacol Sin, 2011, 32
(2) . 188-193.

[25] Pan L, Li Y, Jia L, et al. Cathepsin S deficiency results
in abnormal accumulation of autophagosomes in macropha-
ges and enhances Ang Il -induced cardiac inflammation
[J]. PLoS One, 2012, 7(4): €35 315.

[26] Ushio H, Ueno T, Kojima Y, et al. Crucial role for auto-
phagy in degranulation of mast cells[ J]. J Allergy Clin
Immunol, 2011, 127(5): 1 267-276.

[27] Frech T, De Domenico I, Murtaugh MA, et al. Autoph-
agy is a key feature in the pathogenesis of systemic sclero-
sis[ J]. Rheumatol Int, 2014, 34(3) . 435439.

(HESCHmE W)





