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[ ABSTRACT]

Inflammasome; Innate Immune;

flammasome promotes the production of pro-inflammatory cytokines such as interleukin-13 and interleukin-18.

Cardiovascular Disease;

Atherosclerosis

Inflammasome is a multi-protein complex sensing a variety of stimuli of the innate immune system. In-

The activa-

tion of inflammasome is associated with chronic inflammation in various cardiovascular diseases (CVD) such as atheroscle-

rosis, ischemic heart disease, ischemia-reperfusion injury, hypertension, and cardiomyopathy.

The mechanism of inflam-

masome activation and its downstream cytokines production has become a research hotspot in cardiovascular system.  In

addition, the discovery of inflammasome has expanded our understanding of how the innate immunity disrupts the develop-

ment and progression of CVD, and targeting inflammasome provides new avenues for therapy of these diseases.
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RP1(NLR family, pyrin domain containing 1) ,NLRP3
(NLR family, pyrin domain containing 3) Fil NLRC4
(NLR family , CARD domain containing 4 ) , TAlgEs
ASC PRI 5 200 TR 1 R PN 5 400 0 T B0
Caspase-1"*)

NLR &5t6 608 =345 Bl O T R4S A S
A& IX 38 ( nucleotide-binding oligomerization domain,
NOD, tFk & NACHT 5¢ NBD) &M & == 2 IR &
751 (leucine-rich repeat , LRR ) 4% #4) 38 1 2 Jk g 25
F -8 AR I, 2 3 v 2 -2 R ELAE P 3
NLR 1fii 5%, £ 45 Caspase 5= 4E 15} ( caspase-recruit-
ment domain, CARD) #4& H 45 #448, ( pyrin domain,
PYD) IR Pk S o8 % Y L NLR 0 5 o i
NACHT IX 3 ) 5 K fk, 5 Caspase-1 HI & ( pro-
caspase-1) &= CARD-CARD [v] 2 AH B4 F 7% i i
Caspase-1 BTG 1 H A A P36 P Caspase-1,
SRIM, 4526 NLR = CARD (411 NLRP3) , {H 7T 3
#f PYD-PYD AHEAEF 5 ASC 454, FHF ) ASC 0
Caspase-1 Fif & i CARD-CARD #i & /£ Hl v &
Caspase-1 FIARTEAL, — H AL , Caspase-1 7] )24
i A TS R 1 TL-18 1 TL-18 R , (8 L4 1h Ay 1
PRI T

NLRP1 %P2 fi 4 & I 4 MR AR NL-
RP1 i HFR FE i () CARD Z5#43k 5 Caspase-1 Hif
R B4 A ) BUAR LA, OFA0J5 8 J Al R L i
Caspase-1, 3 1M 5 R PEABUE , M ASC I 7E Horp
BAR T HEAH” BOVE . A WESE 3R B B JELAT 18 )™
Az OB RE R AT BE 8 A O T R e 7 1 R
JCHZUE G B A S48 2 5 NLRPL P14
& o A, L BE FE — K IR RE AR A LA, 51
NLRP1 S B9 412 530

YE R H T HWE ST 0 e o Tz i R PR, NLRP3
RMEATT LA TP B0 | X 2o ) B e fb 2 45 14
AAAEWT 25 S W AT AR R YR T D A B S
P45 R F- AN 20 B DNA FHAH P75 3R 5, R J5EAH O 43
F Bt X ( pathogen-associated molecular patterns,
PAMP) , 7] DI IR PE AR P i ATP 1R R
45 B 495 A0 5 43 F 4% 3K ( danger-associated molecu-
lar patterns, DAMP) , NLRP3 & 4 A =R EER
BOGE LS, 55—, 16 1 U7 51 (reactive oxygen spe-
cies, ROS) ELBEUESE RS LU 75 3 19 NLRP3 &
PRI PRI 58— e A A g A
IRIURE ) [ B0 I A Wt 5 T, ol Tl 1A R A, R
HAVE A B F 2R, ;2T ENLRP3 RPER Y

Wi 5 = R R ORI R A ATP 454 5
FIARANAL AT REFE NLRP3 48 M 1A 1l 3 37k 1 2 b 493 vt
wEEME

NLRC4 == 7 1 1l 41 20 RN s 1 41 A 9 235, He
R ARG R4, 5 PR ) il X e . — i i 5 R R
H (adenosine diphosphate , ADP) % AH B /F FH ok 4 5
NLRC4 P TCTEMIE 2 ; 55—l D)5 2o 90 45 2 SR Ak S
73K 4§ NLRC4 (36", A W 55 0F 55 NLRC4
IR IR A48 1 X T 2 P AR 1 B B 5 0 2 G TR
g2 BB 5 (protein kinase C delta, PKC) J&
BT — B i FE A 32 B3, NLRC4 3 i 52 R 1k
SR 75S PKCS X NLRC4 HEAT R Ib B4, i T
5 NLRC4 S VEAR 30T , PKCS FE DR B ml i = 1w
YA NLRC4 R AR B 52 R

LAk, A B ARAESS M 5 NLR #SR A
], (IR BETE S PR IR A G v R AR, BB
ZIE = AT 2 (absent in melanoma 2, AIM2) J& T
THEESF HIN-200 & 1505, 2 500 PYD 45
PRI RN 2 B3 1) HIN-200 45 44 38 20 1, & AN 15
FHEAENAN B A DNA 93 55 19 1 A b & #2405 DNA
FEIRASTIVE R I8 BE S ASC 456 FE 305 Caspase-1,
FERCRPEAR S ATM2 (1) HIN-200 45 F4 385 76 15U 3
B DNA J5 , 155 AIM2 221k, i85 PYD-PYD #f &
YEHS ASC iz, B BI ASC F1 Caspase-1 IREN:D]
CARD-CARD M EAEHNF: Caspase-1 FiiiAIGk, i
L5E AR MR R 2 25 55305

R BT 52 22 P IR AR T A A
N H R 45 A 5 5 (guanylate-binding protein 5,
GBP5) FIXUEE RNA HCH5 4 25 11 3 ¥ ( double-stran-
ded RNA-dependent protein kinase , PKR ) 7£ H:H1 & 4%
THERBEEHYS D GBPS 7] LIE#E ATP . JE H FE
B R FIZ0 7 S0 NLRP3 R PR | 18 % IE [
25 i AF SRR A 3 1 R MRS JER, GBPS
WS =B R A B 4% 5 NLRP3 A9 PYD &5 44 5 25
B TE A PR AR S5 44 19 & NLRP3-ASC 2R 1k
JNE, #ET )R 5 NLRP3 RAYEMR B 3#0% . AHEL GBPS
X NLRP3 4 P44 1 55 B e PP, PKR X} NLRP1 |
NLRP3 | NLRC4 FI AIM2 4 V1K 254 8 45 75 .
PKR AYGRIE ATl TL-18 A1 TL-18 43 WA HH S s /b . 1t
A1 ,GBPS Fl PKR Y25 T 15 3 HLAH 41 B8 AN 75 Jk
YLl Fe , HLAE 22 Fh 905 15 5 i v ke #E58 SCY
EH,

2 IL-1B #A IL-18 e M & e i 9 4E A
NEARIE AL BT LT 56 58 40 7 458 43 35 157 58
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IL-18 41 570 ok 9 5 0o 5 56 R ME 0N IR A —
1L-18 4 25 43 Wb [ FE 27 R MR AR R 4, Bk
INAETIRER v i TR EIFaefEdE T 8 1 40/
B AL, TL-18 ZRBEM L 17 F AR AR A 40 A% 41
B B SEORANAE T AN A B 47 BRI 8 Y 5 KA gk
PR BEN s A W5 R sh kot RERE AL | 2otk o
RN WKER B AR RO 7 362 0 B 1l 2% v TL-18 7K1 B
Baamt £ IL-18 5 CVD Mk 4 R R X
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Bk R E AL ( atherosclerosis, As) /& CVD B
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PRl J3E BB B 2 Il K C )2 W & 1 ( C-reactive protein,
CRP) [/ AR Sy — I 2 14 S AEFR 7 , CRP 1]
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Jitl ( endothelial cells, EC) #1115 - 15 WL HE ( vascu-
lar smooth muscle cells, VSMC ) 7E H:H i/ AT A 5
=5
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AR LS . CD36 32 1A L I 200 i 7 e 1 S Ak
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BE VRSB0 NLRP3 8 PRI 20 o 0[] e 24 5 7
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MOy [ B R BB —~ERE LA S T OER
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[ 1R 1 B =Y N P 1 N 9 e e 2
RIS . ME IR As S AERE , = LM AE I T0R
AR EASEEN ( thioredoxin interacting protein
TXNIP) i35k, TXNIP 5 [ 5 R ARPLAR G, IF 2 5
NLRP3 RGBT, pbsh HEERE VS SR 7 20
LN RAERY 77 42 I NLRP3 A PER RO BLTE . 24BE 5
B A JSRR A i 7 200 L %) i A7 BB 0 i) o R 1 i I e
RAHABHZ, BT H b = EE AR DR, X 2 21
PR AR i Jo ) R B S . A o AT LS BN
HAUE WEAN L N NLRP3 S8 PR A 005 F IL-18 43
W BB

VLA BEE AR FERTR A, AT 2 5 5
NTIFRRMENRAAET As B9MRYE, 2015 28] TR R
SES IR BENR AR 1 52 AAHE R B (low-density lip-
oprotein receptor deficient, LDLR =~ ) /NER ( 5 — A
FHEY As /N RY) fEAE A NLRP3 ASC Al IL-1o/B
SEPH B b 101585, As B AZ BRI SR FE LR
ApoE "~ NLRP3 ™/~ [ ApoE "~ ASC ™"~ 8{ ApoE ™"~
Caspase-1 ="~ /INEUH, F I 411 09231 BkE B 2 2 1 A
As HEJRAR BN OC 0 22 5 HET, X e AT
FEAERA—ZAY I IR 1 R B, IR T RE S LA =
AR B P ZH S0 A T A /N B BN [ A —
SERREE BT AR B 22558 = RIERXT As
F14) 5 Wi PR BRE SR AR T S5, 19 2/ Bl SR B ) i AR R AR
FEMES AR — 5 255 55—, ApoE JER Bt A% 5 5k
HAAR KRB, Hx Ao 5 RPEARTE X

HME B KB ( peripheral arterial disease, PAD)
Tl LA ] 1 B AT Ay 32 S PR AR AAE 14 3 Jok o83 A
REALPEgR I A BF5E A B PAD 3% EC HIY
NLRP1 iAW1 i, H NLRP1 (3R 57K F- 55 P B2
THREZETLIFREZAR G, X R W] NLRP1 # LK T g
BEFE R EC G2 1 2 FH A8 S SN | 8115 A B TG R
JSE A R T AS 8 5 5 E A, R [R) NLRP3 R 1k
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h—FEZ5 As PRI R AR IR,

4 RS ER O RER

T35 As RO MEBIRI L ERE, R
PRI BIE K R i TL-18 F IL-18 B BT e O L
HHE ( myocardial infarction, MI) 25 2P B 1M M 9 9
TR R T EZAEM .

OIS FE S — A T0 B 1 2 S ol 2, T A e
P35 Z2 G 0 TS AR RE PR 119 R o 4 I A HE P 4y
TEEMM, Mezzaroma 25 BF5E & ¥ M1 7] 5% S
SO ILZL 21 7 NLRP3 | ASC | Caspase-1 \IL-1B £ IL-
18 92635, 7EXGREL NLRP3 /= ASC ™/~ /INELHT O L
B 1) T R RN 9 AE 200 Ji 1 9 0 2 BH g sk /D . e AR
ARSI IR 9 9 0 AN | O ILZT 2 240 7 A0 L
NI AEAE RPERBOE . RIERBEE AT A 2
O U FE SO WLAR B A8 9 1, O IS BB R AE 237 TL-
| ZARFEBHAIT O NI T b, 10-18
%54 % M (1L-18 binding protein, IL-18BP) J&—F P
PR TL-18 HHHI57] 32 F IL-18BP i # ik iy 8] 78 i T
21 it A 0 LI I AN O AR BE /DS BRUBE Y | i 7E —
FERERE g /N UL LA AL D Rt A2

5 RSO REER N EER D

RN K 550 IE B 1l P 73 (ischemia/reperfu-
sion, I/R) B IRAEAE B VI LB L 1I/R F 45 2 1fi
VRCUTE B e 7 A 1 TG TR PR A S I o AR, B RETE —
FE TR 1 A i Il 2 2R SR T AR 7K, Pomerantz
BV R PO E /R B4 ] S 20 L4 4L
Caspase-1 K Hi4 TL-18 Fll TL-18 &3k 34 i, 417 il
Caspase-1 G PE AT IL-18 A1 IL-18 43 A & 32 FR |
HEE S kil 5 | & 10y 3y, H2 iAo HAR
T Caspase-1 TE.DAE /R S VER , R &
RYERB B4R, 2011 4F, Kawaguchi %%
H I EBLOME VR $i54r 509 ROS Az A4 A1 it
AT 5 R A BTG e LR Ui 4 0 I - B, HL
RPN RE S RN E A 1 /R it . A
FEE o R A5 /N BLO BIE /R B 65, & B NL-
RP3 ™~ /N U O LA 443 4 75 32 W A A1 7 B A A
/NER, LG T B 0 3 A R A A T A AL/INER,
X ERW] NLRP3 RYEKMHIE S 5 T OIE /R $ifi
T AR L WL 98 T AL LA S SR

6 RiEEEHME

e I PR 1 o 5 R e B BE R A2 3] ok
MR BT, BV R ST R B L A 3 BRI A Y
HREMPE TN As BEERIGIE L #E CVD Hh & %
WL CEERPE . A, G2 v e O | o0 ) R v
VR I35 90 1) R A 238 55 e i e 1) 7™ i R B At TE A
Ko BRAMC A I & 9 AL A0 B 2R -l A R K
B [T 2R 0 R Al | A SRRt BE M Ay B S R R L
FOKEE B 5 Bk AR L e R T e S
55T T I A L AR | SR I SR S i S
B S 5 HD

ZH T IR 25 &5 i ) R E, 28
B ANAE A ROS B F IR, 76 sl 1) 5 1L
FEAR R R R E AR, A E B A Z, ROS
R EACRL AR T OB AT Az 1) — A HE RN 43
T, AR ROS BB AT LA NLRP3 R M
PR B BRSE LI ROS HRAERE K F
T NLRP3 () RNA ik, i A& B340 NLRP3 %
PEGRDT R XS ST AR T B A5 R — B, (LR TE
—ERRPE AR T e I AR 3k A7 7F NLRR3 &
KA IR, B AT, 2 PR 5 e i 1 58 R A FE
i — DA 58 v, ST SORE 7E W IR & s v Y B
PEFRATTA B AR A A AR R IR 43 W6 1 < 1T A
a7 RN RE A R I B B IR R BT R R

T SRS OIEE

Wk T I R A I A B 9 e BRAE O LR L SR
MO WU AL ) 3 A5 0 WU A8 vh | [RIARR A 1k
PREGAEAE ST AEFEDR PR 70 WL /N BB R | 2%
MRS5S T/ 0 WU, 78 b R 45 G A
o i 30 WLAN B 2T 4 41 g 56 28 1 09 il 38 1T 355
SR AR AR B0 |, I8 B IL-18 51 A0
WL kB X IR i — A T 1L-18 780 L
20 B8 T2 RN 9 RE SN A T 1O TUE B R R O
FIFER

JE A& APEY 5K B0 LS (idiopathic dilated cardio-
myopathy , IDCM) D47 P 19 .0 L™ 5K F1 D fig 2%
Ry FEAFAE & T B8O S W R, 9 B
Yo RIE QB RIEMBERRAEELSET IDCT 1)
JHid FE . Luo % BT KB IDCM #3541 ifi
f) NLRP3 ,ASC ,Caspase-1 I TL-18 /K- & 184 & |
H NLRP3 1) mRNA ik 5750 % N A2 I B kK
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Gy, Ho NLRP3 MRS CVD X R 8
ZWE5T, {3 NLRPI NRLC4 FAIM2 R PEARTE CVD
R ARG, B2 RV LB FEsE T3k
14 CVD &ALl I, IEh CVD AT 4t

TR 5 A A L [ P 5 A ) S A S A
IR TL-1B AR A, KU I ST 1 R A o 3l

PR S W A T S B e R O I D N TR VAN 24

AT B AT SRS At 1 fifp 5 M AR 1 2 B K el 4
BLi, 5520 CVD 1l FRI2 W 6 7 MR $ (LT
R

[ &% 30k ]

[1] Li X, Deroide N, Mallat Z. The role of the inflammasome
in cardiovascular diseases[ J]. J Mol Med, 2014, 92(4) .
307-319.

[2] Martinon F, Burns K, Tschopp J. The inflammasome; a
molecular platform triggering activation of inflammatory
caspases and processing of proll-beta [ J]. Mol Cell,

2002, 10(2): 417-426.

[3] Davis BK, Wen H, Ting JP. The inflammasome NLRs in

(-

immunity, inflammation, and associated diseases[J]. An-

nu Rev Immunol, 2011, 29, 707-735.

P, SRR, RUERNBIFRHRIT].

Zui, 2012, 28(3) ; 278-281.

EFIA, EATHe, i We. BRI 2 A Sl ok R A

e B AR A B G AR [T]. v 3 bk il b 2 A

2012, 20(10) ; 951-955.

[6] Newman ZL, Leppla SH, Moayeri M. CA-074Me protec-
tion against anthrax lethal toxin[ J]. Infect Immun, 2009,
77(10) . 4 327-336.

(4 e

[

[5

(-

[7

[

Tschopp J, Schroder K. NLRP3 inflammasome activation ;
the convergence of multiple signalling pathways on ROS
production? [ J]. Nat Rev Immunol, 2010, 10 (3):
210-215.

Duewell P, Kono H, Rayner KJ, et al. NLRP3 inflamma-
somes are required for atherogenesis and activated by cho-

2010, 464 (7293). 1

[8

[

lesterol crystals [ J .
357-361.

Nature ,

[9] Halle A, Hornung V, Petzold GC, et al. The NALP3 in-
flammasome is involved in the innate immune response to
amyloid-beta[ J]. Nat Immunol, 2008, 9(8) : 857-865.

[10] Munoz-Planillo R, Kuffa P, Martinez-Colon G, et al. K
( +) efflux is the common trigger of NLRP3 inflamma-
some activation by bacterial toxins and particulate matter
[J]. Immunity, 2013, 38(6): 1 142-153.

[11] Hu Z, Yan C, Liu P, et al. Crystal structure of NLRC4
reveals its autoinhibition mechanism[ J]. Science, 2013,
341(6142) . 172-175.

[12] Qu Y, Misaghi S, Izrael-Tomasevic A, et al. Phosphoryl-
ation of NLRC4 is critical for inflammasome activation
[J]. Nature, 2012, 490(7421) ; 539-542.

[13] Hornung V, Ablasser A, Charrel-Dennis M, et al. AIM2
recognizes cytosolic dsDNA and forms a caspase-1-activa-
ting inflammasome with ASC [ J]. Nature, 2009, 458
(7237) ; 514-518.

[14] Shenoy AR, Wellington DA, Kumar P, et al. GBP5 pro-
motes NLRP3 inflammasome assembly and immunity in
mammals| J]. Science, 2012, 336(6080) ; 481-485.

[15] Lu B, Nakamura T, Inouye K, et al. Novel role of PKR
in inflammasome activation and HMGBI release[ J]. Na-
ture, 2012, 488(7413) ; 670-674.

[16] Qamar A, Rader DJ. Effect of interleukin 1B inhibition in
cardiovascular disease[ J]. Curr Opin Lipidol, 2012, 23
(6) : 548-553.

[17] %8 5%, i, RYER S SRR )],
M2, 2012, 17(5) : 391-393.

[18] Bleda S, de Haro J, Varela C, et al. NLRPI inflamma-
some, and not NLRP3, is the key in the shift to proin-

o L0

flammatory state on endothelial cells in peripheral arterial
disease[ J]. Int J Cardiol, 2014, 172(2) : e282-¢284.

[19] Reiner AP, Beleza S, Franceschini N, et al. Genome-
wide association and population genetic analysis of C-reac-
tive protein in African American and Hispanic American
women[ J]. Am J Hum Genet, 2012, 91(3) : 502-512.

[20] Sheedy FJ, Grebe A, Rayner KJ, et al. CD36 coordinates
NLRP3 inflammasome activation by facilitating intracellu-
lar nucleation of soluble ligands into particulate ligands in
sterile inflammation[ J]. Nat Immunol, 2013, 14 (8):
812-820.

[21] Heneka MT, Kummer MP, Stutz A, et al. NLRP3 is acti-
vated in Alzheimers disease and contributes to pathology
in APP/PSI mice [ J]. Nature, 2013, 493 (7434 ).
674-678.

[22] Kokjohn TA, VanVickle GD, Maarouf CL, et al. Chemi-
cal characterization of pro-inflammatory amyloid-beta pep-
tides in human atherosclerotic lesions and platelets[ J |.

Biochim Biophys Acta, 2011, 1812(11) . 1 508-514.



1286

ISSN 1007-3949 Chin J Arterioscler, Vol 22 ,No 12,2014

[23]

(24]

Menu P, Mayor A, Zhou R, et al. ER stress activates the
NLRP3 inflammasome via an UPR-independent pathway
[J]. Cell Death Dis, 2012, 3(1): e261.

Rl , K25, NS IO Ry S8R If 4 4 s e [ )]
o Bk AL 24 2012, 20(10) : 939-944.

[25] Zhou R, Tardivel A, Thorens B, et al. Thioredoxin-inter-

[26]

(27]

[28]

(29]

(30]

[31]

[32]

acting protein links oxidative stress to inflammasome acti-
vation[ J]. Nat Immunol, 2010, 11(2): 136-140.
Vandanmagsar B, Youm YH, Ravussin A, et al. The NL-
RP3 inflammasome instigates obesity-induced inflamma-
tion and insulin resistance| J]. Nat Med, 2011, 17(2):
179-188.

Menu P, Pellegrin M, Aubert JF, et al. Atherosclerosis
in ApoE-deficient mice progresses independently of the
NLRP3 inflammasome[ J]. Cell Death Dis, 2011, 2(3):
el37.

Mezzaroma E, Toldo S, Farkas D, et al. The inflamma-
some promotes adverse cardiac remodeling following acute
myocardial infarction in the mouse[ J]. Proc Natl Acad
Sci USA, 2011, 108(49) . 19 725-730.

Wang M, Tan J, Wang Y, et al. IL-18 binding protein-
expressing mesenchymal stem cells improve myocardial
protection after ischemia or infarction[ J]. Proc Natl Acad
Sci USA, 2009, 106(41) : 17 499-504.

XUSCF , THEiHE. NLRP3 Je kA 5500 15 9 i F 5
HERELT]. EBRfE Ak, 2014, 37(2) : 97-100.
Pomerantz BJ, Reznikov LL, Harken AH, et al. Inhibi-
tion of caspase 1 reduces human myocardial ischemic dys-
function via inhibition of IL-18 and IL-1beta[ J]. Proc
Natl Acad Sei USA, 2001, 98(5) . 2 871-876.
Kawaguchi M, Takahashi M, Hata T, et al. Inflamma-

some activation of cardiac fibroblasts is essential for myo-

[35]

[36]

[40]

cardial ischemia/reperfusion injury [ J ]. Circulation,
2011, 123(6) : 594-604.

Sandanger, Ranheim T, Vinge LE, et al. The NLRP3 in-
flammasome is up-regulated in cardiac fibroblasts and me-
diates myo-eardial ischemia-reperfusion injury[ J]. Card-
iovasc Res, 2013, 99(1) . 226-227.

Iwata S, Jin Z, Schwartz JE, et al. Relationship between
ambulatory blood pressure and aortic arch atherosclerosis
[J]. Atherosclerosis, 2012, 221(2) ; 427-431.

Trott DW, Harrison DG. The immune system in hyperten-
sion[ J]. Adv Physiol Educ, 2014, 38(1) : 20-24.
Ndisang JF, Vannacci A, Rastogi S. Oxidative stress and
inflammation in obesity, diabetes, hypertension, and re-
lated cardiometabolic complications[ J]. Oxid Med Cell
Longev, 2014, 2014 506 948.

Bauernfeind F, Bartok E, Rieger A, et al. Cutting edge:
reactive oxygen species inhibitors block priming, but not
activation, of the NLRP3 inflammasome[ J]. J Immunol,
2011, 187(2) ; 613-617.

Bracey NA, Beck PL, Muruve DA, et al. The Nlrp3 in-
flammasome promotes myocardial dysfunction in structural
cardiomyopathy through interleukin-18[ J]. Exp Physiol,
2013, 98(2) . 462-473.

Toldo S, Kannan H, Bussani R, et al. Formation of the
inflammasome in acute myocarditis [ J]. Int J Cardiol,
2014, 171(3) : el19-el21.

Luo BB, Wang F, Li B, et al. Association of nucleotide-
binding oligomerization domain-like receptor 3 inflamma-
some and adverse clinical outcomes in patients with idio-
pathic dilated cardiomyopathy[ J]. Clin Chem Lab Med,
2013, 51(7): 1 521-528.

(MCH RS





