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Protective effect of Celosins on myocardial infarction in mice and its mechanism’
PENG Hui ,XI Qunying XU Changfu ,SHEN Shenghui ,MA Caiyan, TONG Hong
(Department of Cardiovascular , Tongde Hospital of Zhejiang Province , Hangzhou , Zhejiang 310012 ,China)

[Abstract] Objective To study the protective effect of Celosins on myocardial infarction in mice and ex-
plore its mechanism. Methods A total of 100 C57/B6 mice were randomly divided into the normal control
group (5% Gummi Tragacanthae solution) , the model control group (5% Gummi Tragacanthae solution) ,the
low-dose of Celosins group (10 mg * kg ' + d '), the medium-dose group (30 mg * kg ' »+ d ') and the high-
dose group (90 mg « kg ' « d '. Myocardial infarction model was established in 4 groups in addition to the
normal control group. Medication in C57/B6 mice of all group 1 week before modeling and continued 4 weeks
after modeling. Cardiac function was determined by Vevo 2100 system. Serum interleukin (IL) - 18,11.-18, car-
diac troponin T (c¢T - nT),creatine kinase-MB (CK-MB) and lactate dehydrogenase (LDH) were determined
by enzyme-linked immunosorbent assay. Cardiac infarction area was determined by 5-triphenyltetrazolium
chloride (TTC) staining in heart slice. Expression of nuclear transcription factor-«B p65(NF-«kB p65), NOD-
like receptor P3(NLRP3) ,apoptosis-related specular proteins (ASC) and Caspase-1 p45 protein in myocardial
tissue were determined by Western blot. Results (1) Celosins reduced the left ventricular end systolic diame-
ter (LVESD) and left ventricular end diastolic diameter (LVEDD),left ventricular ejection fraction (LVEF)
and left ventricular fractional shortening (LVFS) in myocardial infarction mice with a dose-dependent manner
(P<<0.05). (2) Celosins reduced the serum ¢T-Nt,CK-MB and LDH levels in myocardial infarction mice with
a dose-dependent manner (P<Z0. 05). (3) Celosins reduced the serum IL-1 and IL.-18 level in myocardial in-

farction mice with a dose-dependent manner (P<Z0. 05). (4) Celosins reduced the myocardial infarction area
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in myocardial infarction mice with a dose-dependent manner (P <C0. 05). (5)Celosins reduced the protein ex-

pression of NF-kB p65,NLRP3, ASC and Caspase-1 p45 in myocardial infarction mice with a dose-depentent

manner (P<C0.05). Conclusion Celosins has protective effect on myocardial infarction, which may be related

to the regulation of NLRP3/ASC/Caspase-1 signaling pathway.

[Key words] myocardial infarction;celosins; NOD-like receptor pyrin domain-containing protein 3;apop-

tosis- associated speck-like protein containing a CARD;cysteine-requiring aspartate protease-1

Bl 28 55 K7 B A W 4 5 AL 2 2 i Ak L O i
PRI I K 5 AN W B T O L7 2 9 R 2k O LA
FEE LR B N ZKAE T M58 — KR . &bk il
H B0 2 7 e 4R 20 ks 75 %) iy - A i A A A 2E
FEECO UL i F5 22l 2D, 77 A 0 LB I AR BE , T
bty TN R AN T B RTINS e 2
— RGN E RO M T BRREENGWIRIT A
AJRIT FAMEHE AT TR 5 AT DL 22 1032, 4 RO 43 sk
I DX 0 L — o B I el 0 LA BB AR Y T
Jei o RO R E 7E S IR BB T, © IR B0 0 UL A i T
DA B W OR IR SV, A RE AR L O R
PR A0 A A — R B AR, S B0 LT g
KA K 2 BB B & % TR e v T I
PRI, R 52 T 2 3 97 U ILARE B8 K o3 .0 AL A 44 1) 245 )
I R XK, M+ (Celosiae Semen) & i T 0 £}
HAHJE Y F A6 (Celosia Argentea L. ) By i Fh F,
TG AL, T TRV 2 2 B 2 M EE I p [ 2Y
SR A0 B I 8 Th sk, 3 E 00 A
W1 R 2 IR A BE R F AR H AR SRR . A AT
(Celosins) J2& I A8 ¥ H 43 25 4l A0 15 2] (9 038 =il 2
R EY. 81 0 AB.C.D.E.F 1 G 9 fifk
. HhHERAE T L R FER R EEN
VR R L AT ST R UL R R A AT B
B Ik o5 A 08 BXE B Ik ok R e UK 20 B ) TR s B 3
JOFL T R s B R T R R T A O I AR 1Y B YA A
HAT B AR . 354 A 15 O LR 58 AT 0 L
PRy VE R MDA i . A SCE 2k g ST /N BRZCHE O LA
FERL R A 1 X 2ot O UAE B8 1 £ 7 4 B
BL S SRy It — 201l PR IF & B A 30 A
1 #R5H%®

1.1 #H
1.1.1 SC5esh® ok AR % (SPF %) C57/

B6 HEPE/NEL 100 . 8~10 AW K& (20+2) g,
N B2 R K 2% 5258 g W b B A VR R OE S R
SYXK (#7)2015-0009, 5 % 1F =X I 4h Aij 2 18 N7 14 1)
351 s R E (25 + 1) °C , MR FE (40+5) %,
JERRTEII 10~ 12 b, F AR /DN BRSO 7 R 35, A
TR 4K .

1.1.2 SEEZhY) FMB i mASLEE AH, 5k
WR R EFRBCE A6 T 2548 1 000 g, % MR B, 40 H

WA E T 2 LHEIEI, m 10 f5 & 50 % R, 12
12 h B A HEE 2 L, B K 30 min, A I 42 BOR , R
Wi, TH BHER BT 7.2 g0 BESURHOR%-78%
et HEA R LIS EZ Ml 81, 2%,
25 /INFREE H B DL 506 PY B I (m/v) JK ¥ TC BTR
WL FES) A A

1.1.3 FElH R E 24 (GEE Sigma A A
TR RS Lk CT IR M A FD L OB E T T
(cT-nT) LR ¥4 B 5] T (CK-MB) 1 2L iR i & i
CLDH) R 3 51 & O Az b d 2 9 BB e A BR 2
A s FLAH ML A 3 (TL)-18 A TL-18 A il 2l 37 & | ifg
AR R R A R AFD 52,3, 5-8 Ak = K U A
MECTTCO YL (R ot g ) TR BT D) . RIPA 4
R B 1 AR R R BCA A E IR A & (g
DREWEARABRA ) 5 5% F-«B p65(NF-«B
p65) BRI H (NLRP3) (/] T-4H 5 s A 25 H (ASC)
Ml Caspase-1 p45 FEH P (FEE Abcam A H]D L3
actin FUAR & 16 ) W b ic F Bt B 1gG B ik (1gG-
HRP) Fl L {627 & O (ECL) B (38 = KA A
HIRAFD,

114 FEAES NPl CE R RFHR A
WIRHE AT BR S F)) L Vevo 2100 15 43 HE/IN 8l W 75 5244
R4 (N5 K Visual sonics Inc 22 7)) , P 20 24 40 fif
WA (B IRG AL A8 A FRA ] , Thermo CL31R #l
BLOHLA MK3 B bR (32 [H Thermo 23 #]) . HL Pk 3%
B A 8 (2 [E Bio-Rad A F]D .

1.2 Hik

1.2.1 4r# 5425 100 H C57/B6 /NREBEHL 4 5
2 (n=20) .43 3| 0y 1E 5 X BEAH A2 T X B2 L 75 4 2
FH/PFEAO mg < kg '« d HYH. FHEFPH =
(30 mg « kg ' o d ) HMEHHMEH KA E 9
mg+ kg e d DO, HFREHF/AFEL. EFHE
R 2H RN R R ORGR B A A S S 4T 10,
30,90 mg kg '+ d " HH B IEH R R A
X HRZH C57/B6 /N ERME B 45 T AR FR Y 526 75 1538 iR
VW, 540 C57/B6 /NELIEBLFT 1 J8 ¥ IR 45 24, 1 A
JRARELG 25 A .

1.2.2 ODAUREZERLAEL g S FF 80 H C57/B6 /MR
Fo AR 0 it B 100 186 L 22 0 R 2 T RR I 5 LA /N B
Povg W AL B AT, MR L B IH . M A% T



ETREF 20195 9 A% 48 5% 18 ¥

YIFF R 1.5 em, 38 )22 43 85 90O Mg K AL, 2256 4.5
i AT T B s R R 0 WE . AR O O e A2 O R
%% 2~3 mm Kb 5L R 3 Bk 25 A R S, n] Sz B UL &S
FLELLUF O L ZUZ R A B TA O UASE B 450 7 4 46
B S AR 0 45 L, AR OB 0 I 5 TR M e, T
G B M P I R R SR SR KR A A
NIV 3 d R VAN LS R R R S e S E R
F%. IEH X B C57/B6 /R 2L A 45 $L e IR 30 ik
Fo IR S, FLAY A0 SR B[R] JULASE B8 40 1 4%

1.2.3 OHEEARN &4 C57/B6 /N T 4
SR FH 1 06 I3 U L 22 b 9 BB 1, JBCARD iz L f ] Ve
vo 2100 il 7 2 Wi 45 K I3 N 42 (LVESD) #l /¢ 2 &F
kAR N #2 (LVEDD) , H 8 75 .0 3l B L i B 2 i 55
72 S 43 B (LVEF) Fl A2 2 08 3l 46 485 R (LVEFS) L B
B2 6 0 ) I - Y.

1.2.4 [HERRAEW I E £ 4 C57/B6 /N EE
KA 45 S IR BE R M 1 mL, %0 F# & 30 min,4 C
FE (3500 r/min B0 5 min), 2B MG, 2 HE
IL-1B8.1L-18 . ¢T-nT,CK-MB # LDH & 7| & it ] B
AR N BT AR I 0 35 I 7 I 3 TL-18.1L-18 ., ¢ T-
nT .CK-MB 1 LDH /K.

1.2.5 OREMESETE A E &2 C57/B6 /BRI
JERERLIC 10 R K E ST 1 mL P SCREE 0.1 g/
mL) .1 min J& FF i 88 B /N B0 BE . T — 20 °C fif
17 20 min SENY] 4~5 MY R AV R 1.0~1.5
KRR &R R A, & T 1% TTC
Pyl F 37 C F Y4 30 min. SR )5 4% 2 5 H A TR
€ . BALOHEX S H e, AR RESE X 2l h . I
AHALFRBCENE IR Tmage T 844 11848 36 1 L =
A B, 1 B/ R AL T AR -+ JE A AR 1 AL <100 %,

1.2.6 Western blot £l £ 41% 4 10 H C57/B6
/0N BRI S0 A A B8 S 7 BV e B0 U K ol VR B T
FHBE R 5 2% vth i (PBS) #h Uk, U1 R K B ZE O IR DIk
RBLR /N I RIPA 24 i 0 &R 11 B0 481 590 2 47
R, 1090 ke A7 R 6028 73 s ok e 8¢ i
HL Uk (SDS-PAGE) 73 B 85 1 L 56 . 1T 526 JBE G W5 4
(WAL PR 4 %040 I3 3 2 D 3 2 ho 48 S0 A
NF-«B p65. NLRP3, ASC, Caspase-1 p45 # B-actin
—H1.4 CTFWH . PBST WM BEIE 3 W, A
IgG-HRP, Z i #EHFF 1 h, PBST PEE 3 . Jm
ECL W% W% 5% . AR Mg e .
Image J JAF 50 B 55707 K BEAE .

1.3 Siitephb 3 JH SPSS21. 0 G4k #4143 #r .
THETERER I & 5 2o, W4 A B3 R FH R S B
At K, DL P<<0.05 WERHSIT¥E X,

2 & £

2.1 HA/NRULTIRETE bR L AL B2 /N R

mm,

3079

LVESD Fll LVEDD %5 1F # %} B 4 & 2 T+ & (P <<
0.05),LVEF Fl LVFS ¥ # % 4l B E AL (P<
0.05), T A1 %1 Al B A% LA SE /N B LVESD #1
LVEDD, #+ & LVEF #1 LVES, 3f H 2 | 8 & i 1%
(P<<0.05), WK 1,
= EE*RA
5 - COID 4873 {634H
@Z2 SHEEHRTEE
=9 HFEEHPFEEA
- SHEEESTEE

a

4 4

be
bed

LINEERERR

LVESD (mm)

= EE8RE

CID 15734 8R4H
_ @2 HEEHERTEE
ON S HHEA
- s e eTEE

[[TTITTTTM

LVEF (%) LVII:S(%)

“ P <C0. 05, 5 IE W A B4 8" P <T0. 05, 5 8 5 X) I8 41 [k
5 P<<0.05, 5% f B WA 4L P<<0. 05, SHE M B H T
5 i 40 L A
1 BAMNFROIAEIE 4 B A0 ThBE 35 FR B9 L 88 (n = 20)

2.2 /NG ORGP IC P K R
RIS BE 2H /N UL T ¢ T-n'T.CK-MB #l LDH 7K % 1F
R B ZH 5B (P<<0. 05) . T A R 1 AT B AR UL
FEFE/NRLIM 7S ¢ T-nT.CK-MB #l LDH /K, 3 A &
FIHHR A PE (P <<0. 05), WA 2,

S EEXRE

XD 12305483 4R
1200 ZBEBEEHENEA
O HFHEeHhHEa
10004 W SREEESHEA

CAURGIEE

L]
CK-MB (U/L) LDH (U/L)

cT-nT (ug/L)
“ P <C0. 05, 5 IE A I A4 " P <C0. 05, 54 X I8 41 H
5 P<<0. 05, 5 M AR R4 g ¢ P<C0. 05, AT AR
7 i 4 b A
& 2 ZHEMNROMAEI 4 Bt %O NRG
FRIZH K F R EE B (n=20)

2.3 /NS RMEFEFRAKCE R LA B RXT R
/BRI TL-18 A1 1L-18 /K F- 45 1E % ) FE 41 &8 2% Tt
i (P<C0.05), 7 M4 5 1 A RO WUASE BE /)N B il 7
IL-13 # IL-18 7K, I H 5 57 & # i 14 (P <<0. 05) .
LA 3,



3080

9 EFFHE

CIID #5545
EREETHER A
10 oy HEeHhmRa
- ST EHRE

SRR

20 9

0 T
1L-18 (pg/mL)

IL—1[;(pg/nL)
“ P <C0. 05, 5 0F % X B4 ;" P <C0. 05, 5 450 8 Xt i 2 1
B¢ P<0. 05, 5 M B HILR B4 E: . P<<0. 05, 5H# 2 H P
F 4 4 L g
3 ZAMNROIIEIE 4 FrFIiE RN
b8 (n=20)

2.4 SA/NEOC UEFE AU B IE R X IR 4 /)
BTG O JULARE BB DX 8k P9 2 DX 38 1 A58 760 %o HE 21 /N R
FEFE X I8k, 7 A 2 AT O LA BE /S BLAY O WL AR
FETH AR, Jf 8 R (P <<0. 05) , LAl 4,

= E¥xiiRE

OO0 emnseasn
60 (Z2 HiEstEnRa
SN HeHhmRa
. S TIRE

a

(DRVESEEAR ()

1§\\\\\‘4

N\

“ P <C0. 05, 5 IE % 4 B 4L E " P <T0. 05, 5 4R X AR 41 1L
B0 P<<0.05. 5 MR A R4 Y. P<<0. 05, S M R H T
4 4 A

B 4 ZANROAETE 4 B o0 BLAE 52 5 R
b3 (n=10)

0

(XD #5513 BR4E

25 @Z2 SieHHERE .
59 B HhARE

2.0- W EREESHRE e
jﬂ a
#*®
B 1.5 bed
%
a
ﬁ 1.0
-3

0.5

0.0 T ¥

NF- P65 NLRP3 ASC Caspase—1 p45

“ P <C0. 05, 45 I % X B 4Lt g0 P <<0. 05, 5 8 B X B 2 1
50 P<C0. 05, 5 8 B IR 4L g P<<0. 05, 51545 24
4 LA

B 5 FHMNBOMFEI 4 At NF-«B-NLRP3 155

BEREXEAKFENLLER (n=10)

TREF 201959 A% 48 5% 184

2.5 B /NR O UAESE 4 J8 A UL NF-kB-NLRP3
{550 B A OGRS B g A AR B4 /s B0
WL NF-kB p65.NLRP3.,ASC #l1 Caspase-1 p45 & H K
S5 1E B 6 IR 2H B 35 TH S (P <20, 05) . T K R Al 41
il o WUAE ZE /)8 B0 L NF-«B p65, NLRP3, ASC #il
Caspase-1 p45 & H Rk, IF H 2 F & MKt (P<
0.05), WK 5,

3 i it

O WU B8 S 5 800 M4 s IR F AT i R
JE PR 22— 0 GRACHF 50 DL it 453 405 Y 90 A5 RN
BITIH AR 2, BRIk R BoR, F M F
B9k 27 B A 4 5 BE A PLIR L BR IR AR AR5
BENG R U P R S S VO I N R N R T A T
TN BT A T RS IO T s 2 U8R v R I AE | = i
R AR € PR I R IO ST - d =g i SR
HA—ERPERTY ., BRI, Faain
Pt /0N B 20 Pk o5 R b B Bl 1 0 of R 99 VR 40 i 1 T
0K 8 JEL ] P L AR S TR R R I Y
B 3 Pt B B AR Y L RS R R R
I3 2ok 1 R R | IR 3 ik ok B B AR N B
Ok B e K X T B T A VAT AR DO IR AN g
TN T AR R T Sk AR W 4 T B R A AR
FNEL IR 20 B8 i, FEAE FH AT BB 5 1 R 3 8 R &2 4K
B3.A1 mRNA %Kik, L =B IR 456 & ik
A1.G1 mRNA ik DL K 8 W F 5 Pk 2R G0 A DG R
I 4E 3 A beclin 1 AHSC, N A2 #F T H mEad f2, {H
S T R A O IURE P8 B A 0 WLOR 3 4 2
FEE SN T ERELE ST RN SIS B b ¥ R
RO LR FE /)N BRSO WILARE 26 T8 AR, B IGO0 WLASE B /) B
LVESD #l LVEDD., 7t & LVEF #l LVFS, B i IfiL 75
¢cT-nT.CK-MB # LDH /K, [H It 75 46 52 4 o] X0
WURE FE ELA R B L 3 B O E 3 g LA 38 10 i
HEH.

TEFE S5 2 20 ik 4% Aot Ak DA 40 i DY 7 5 3K
RUEMMELE, SR O N A LT b o Ew, 7
U 9 0 U A 3 O R A KAk X ROk A S
SO E S B, DT RE TR, L E kR T
ST PR ATREBE 5 Y 48 1 R A8 R AT LAk 3 O UL
FEFE S 0 JIE F 98, 4 50 D R BRI T %6, MR
B A TR A G A0 AR M S N i — 2R E R, Al
SRR 32 K 1 1k NLRP3/Caspase-1 {5 5 i % 10
HAE AW IEDUR AT 2 8 R 40 h & 5 1 27
HYEH . NLRP3 4k /IMA JZ — Fl £ 78 T 4 o g 2% o
MWEEHEEGY. AR &L MR AEWHR
PEAMAT 2 IR 5T R NLRPS 48 Pk /A (14 3805
S AT 5% ) 22 A g PR R G E A ORI R AL R
& O HLYE 20k 0 U FE B NLRP3 48 P /R 5 I8 B



ETREF 20195 9 A% 48 5% 18 ¥

FISHE s Y, NLRP3 %M Sk £
NLRP3,Caspase-1 & ASC 2H . #7% NLRP3/ASC/
Caspase-1 FE - WML IR . Bl NF«B 25
{5518 A5 NLRP3 & proll-18. proll.-18 & ik,
HAIN 55 4  NLRP3 48 1 /N A oF 17 20 28 i Ak A i
1L-18 J 1L-18 Jfr Wb AR AN L AR BF 52 45 R B
7N T A R T AT 52 AR g A0 O LAE K /D B L
NF-kB p65, NLRP3, ASC F1 Caspase-1 p45 & [ &
ik MR #E TeB o 85 35, B I A 2 1 X5 NLRP3/
Caspase-1 15 51 FEINE 1) 55 — 20 B8 LA 032 Wi 7
FH . b, 75 52 T S R S A IO LA BE /)N
FUIMTE TL-18 M IL-18 /K F, i W] & 44 2 # % NL-
RP3/Caspase-1 155l HBIG HIE A B EF B EM
HAE T o PRI, 5 A S X0 IURE BE Y £R 4 VR AT B
5HHE NLRP3/ASC/Caspase-1 {5538 IH %,
B R RO LR AE B R AR L AR
HFRE 5 H 8 #% NLRP3/ASC/Caspase-1 15 5 1@ #%
k.
2 % 3k

[1] MOZAFFARIAN D, BENJAMIN E J,GO A S, et al.
Heart disease and stroke statistics-2016 update a report
from the American heart association [ J ]. Circulation,
2016,133(4) : E38-E360.

[2] SINGH J A,LU X,IBRAHIM S,et al. Trends in and dis-
parities for acute myocardial infarction: an analysis of
medicare claims data from 1992 to 2010[J]. BMC Med,
2014,12(1):1-13.

[3] SUNZL,WANG Y,GUO M L,et al. Two new hepapro-
tective saponins from semen celosiae [ J]. Fitoterapia,
2010,81(5):375-380.

[4] CHEN R B,ZHANG Y Y.HE ] M,et al. Simultaneous
determination of two major triterpenoid saponins:celosins
simultaneous determination of two major triterpenoid
saponins:celosins [ and [I in celosiae semen by HPLC-
ELSD[J]. CHM,2015,7(2) :185-190.

[5] TANG Y,WU H,SHAOQO B.,et al. Celosins inhibit athero-
sclerosis in ApoE(-/-) mice and promote autophagy flow
[J].J Ethnopharmacol,2018,215(1) :74-82.

(6] ZEabk. 55 44 B2 1 09 ORI L B i g LA K Bt 3 bk ok 4 B 1k 245
HeEWRgE (D] 1 58 R R, 2011.

[7] CHEN J,CAO W,ASARE P,et al. A melioration of car-
diacdys- function and ventricular remodeling after myo-
cardial infarctionby danhong injection are critically con-
tributed by anti -TGF-beta Mediated fibrosis and angio-
genesis mechanisms[J]. ] Ethnopharmacol,2016,194(5) ;
559-570.

3081

[8] XUE Q.SUN Z L,GUO M L,et al. Two new compounds
from Semen celosiae and their protective effects against
CCl4-induced hepatotoxicity [ J]. Nat Prod Res, 2011, 25
(8):772-780.

[9] TANG Y,LIANG L.GUO M L. Study of total celosins
on liver protection in different liver damage model[]]. J
Pharm Pract,2016,34(2) :201-205.

[10] KUMAGAI S, NAKAYAMA H,FUJIMOTO M, et al.
Myeloid cell-derived LRG attenuates adverse cardiac re-
modelling after myocardial infarction[ ] ], Cardiovasc Res,
2016,109(2) :272-282.

[11] QI H P,WANG Y E,ZHANG Q H,et al. Activation of
peroxisome  proliferator-activated

(PPAR gamma) through NF-kappa B/Brgl and TGF-be-

receptor gamma
ta(1) pathways attenuates cardiac remodeling in pres-
sure-overloaded rat hearts [J ]. Cell Physiol Biochem,
2015,35(3):899-912.

[12] HEEGER C,JAQUET K, THIELE H,et al. Percutane-
ous, transendo cardial injection of bone marrow-derived
mononuclear cells in heart failure patients following acute
ST-elevation myocardial infarction: ALSTER-Stem Cell
trial[ J ]. Eurolntervention,2012,8(6) :732-742.

[13] SHEN H H, YANG Y X, MENG X, et al. NLRP3: A
promising therapeutic target for autoimmune diseases
[J]. Autoimmun Rev,2018,17(7) :694-702.

[14] MCALLISTER M J,CHEMALY M, EAKIN A J,et al.
NLRP3 as a potentially novel biomarker for the manage-
ment of osteoarthritis[ J]. Osteoarthritis and Cartilage,
2018,26(5):612-619.

[15] SANO S, OSHIMA K, WANG Y,et al. Tet 2-mediated
clonal hematopoiesis accelerates heart failure through a
mechanism involving the IL-1beta/NLRP3 inflammasome
[J1.J Am Coll Cardiol.2018,71(8) :875-886.

[16] van HOUT G P,BOSCH L,ELLENBROEK G H,et al.
The selective NLRP3-inflammasome inhibitor MCC950
reduces infarct size and preserves cardiac function in a pig
model of myocardial infarction[J]. Eur Heart J,2017,38
(11) . 828-836.

[17] PAVILLARD L E, MARIN-AGUILAR F,BULLON P
A. Cardiovascular diseases, NLRP3 inflammasome, and
western dietary patterns[ J]. Pharmacological Research,
2018,131(1) :44-50.

[18] HAFNER-BRATKOVIC I,PELEGRIN P. Ion homeosta-
sis and ion channels in NLRP3 inflammasome activation
and regulation [ J ]. Curr Opin Immunol, 2018, 52 (1)
8-17.

(WeHs H . 2018-12-28 & H 1 :2019-04-13)



