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[(FZE] B WL BRI R XS 12 4 BH JE P4 it 5 95 ( COPD) K B4 JA) i B4~ 4% 41 s ( PBMCss) v Nod # 52 (A #4211 45
F AR 5G4 1 3 (NLRP3 ) 480 /)y 1A AR O ik (8] 3R 38 19 32 i), R 158 Z BR W ok XF COPD $ & 1y 4y FALHI. Fik: RHIE 2 M
(LPS) ¥t & 7 M M0 25 77 1 il % COPD K RBLAL, 40 KoK RBEALF 140 0 IE % 4, B ARV, — B ik 20, MCC950 (NLRP3 1)
HIF) A, RERHIE (A SCERHS 1 ~30 K ), MCCO50 £ F 52005 1 KBk I 41 60 mg-kg ™' s BRI IR 41 L4 10 g-kg ™' 5
HHEE, L R2 d, SRR, NSEES 31 ~45 K, MCC50 41 i 5 3 mg-kg ™', 1 /2 d; “BRBMBERA LL 10 g- kg™ '3
WEH L2 W/ IE R B AR B R AR K 10 g-kg ' IR 8 W BRH S 9k (ELISA) I A2 Ok BUM 40 214 3 b i A A 3 -18
(TL-18) , N M A F-18 (TL-18) Fl b Al F 8 (CXCL8) 7 dt 5 S U 5% 0 i #ik 2R A i 4 X /2 1 ( Real-time PCR) K I K BR 41 4 i
PBMCs rft NLRP3 , i -4 SC B 45 A% 25 [ (ASC) 12 i 220 R R 4 4 2 K 11 /K ff i -1 ( Caspase-1) mRNA 2% 3k ; 25 [ #3288 B 38 1%
(Western blot) £ il PBMCs H NLRP3, ASC, Caspase-1 25 [1 3 1k ; ) 56 W0 2% il 20 21 25 49 45 4k, e 9% 21 A Al NLRP3, ASC Al
Caspase-1 EiZH AU B EM Rk . R SIEH 4, R4 K BUN 20 21 5) 38 b IL-1B8, IL-18 FI CXCL8 & & ¥ W B It =
(P <0.05,P<0.01);PBMCs th NLRP3,ASC, Caspase-1 mRNA 2 %5 [1 335 /K ] B4 E (P <0.01) ; SR 20 L&, IR 1%
Jinik 20 PBMCs H NLRP3,ASC, Caspase-1 mRNA IR [ ik KB I BREAL (P <0.05,P <0.01), fili 5] 3% o IL-18, IL-18 FiI
CXCL8 # =¥ FRF(P <0.05,P<0.01) i g U &5 B B Bl st . 4538 BRIkt COPD AHRIEM . HAHLHI T aES
il PBMCs ft NLRP3, ASC, Caspase-1 mRNA 23k 3/ 1L-18,TL-18 F1 CXCL8 19 Bk A 3¢ .
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[ Abstract | Objective: To observe the effect of modified Erchentang on the expressions of NLRP3
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inflammasome genes in peripheral blood mononuclear cells (PBMCs) and the levels of interleukin-18 (IL-18) and
interleukin-18 (IL-18) and chemokine8 ( CXCL8) in lung tissue of rats with chronic obstructive pulmonary
disease (COPD), in order to explore the molecular mechanism of modified Erchentang against inflammation of
COPD. Method: Forty SD rats were randomly divided into normal control group, model group, MCC950 ( NLRP3
inhibitor) group and modified Erchentang group. The COPD model of rats was prepared by using cigarette smoke
and dripping with lipopolysaccharide ( LPS). During the modeling period ( from the 1™ to the 30" day), the
MCC950 group received a single intraperitoneal injection with 60 mg-kg ™' on the first day of the experiment, and
the modified Erchentang group was given intragastric administration with 10 g-kg ™', once every 2 days. From the
31" to the 45" day, the MCC950 group was intraperitoneally injected with 3 mg-kg™', once every 2 days, the
modified Erchentang group was given intragastric administration with 10 g-kg ™', twice a day, and the normal group
and the model group received normal saline (NS) with 10 g-kg ', twice a day. The levels of interleukin-13
(IL-18), interleukin-18 (IL-18) and chemokine8 ( CXCL8) in rats lung tissue homogenate were detected by
enzyme-linked immunosorbent assay ( ELISA). The expressions of NLRP3, apoptosis-associated speck-like protein
(ASC) and cysteinyl aspartate specific proteinase-1 ( Caspase-1) mRNA in PBMCs were measured by Real-time
fluorescence quantitative PCR ( Real-time PCR). Western blot was used to detect the levels of NLRP3, ASC and
Caspase-1 proteins in PBMCs. Immunohistochemical (IHC) method was used to detect the expressions of NLRP3,
ASC and Caspase-1 proteins in lung tissues. Result: The expressions of NLRP3, ASC and Caspase-1 mRNA and
protein were increased significantly (P <0.01) in model group compared with normal group. Compared with model
group, the expressions of NLRP3, ASC and Caspase-1 mRNA and protein were decreased significantly in PBMCs
(P<0.05, P<0.01) of modified Erchentang group. The levels of IL-18, IL-18 and CXCL8 in lung tissue
homogenate in model group were significantly higher than those in the control group. However, compared with
model group, the levels of IL-18, IL-18 and CXCL8 were decreased significantly (P <0.05, P <0.01) in
modified Erchentang group. Conclusion: NLRP3 inflammasome is involved in the inflammatory response in COPD
rats. Modified Erchentang may inhibit the inflammatory response of COPD effectively. The mechanism may be
correlated with the reduction of NLRP3, ASC and Caspase-1 gene expressions, and the inhibition of the release of
IL-18, IL-18 and CXCLS.
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(NLRP3) inflammasome; interleukin-18 (IL-18) ; interleukin-18 (IL-18)

chronic obstructive pulmonary disease (COPD) ; Erchentang; Nod-like receptor protein 3
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SERR Y 2 — "2 . NLRP3 484 /M i NLRP3, Ji 1
FISE SR 11 (ASC) I Ik 4 R K & I 28 1 K i
fii-1( Caspase-1) 41 "', NLRP3 f) 3% 2 15 £ Ff
T kg {2 HE COPD RE I KR &
JE R R L T 0 JE T COPD 8 i LI | i K
B W A5 BB B L 5 BRSPS R ) (R
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1 ## PCR 51 M4 T A TR (L) RGARAF 5]

1.1 ¥y 40 H SD M HE KB, SPF 2,6 A
i, U T (230 ~280) g, M A 1] g 44 3 4 52 56
L, A HEIE S SCXK (18) 20100001, 52 4 36 49 5 2t
& K&AIE 41003100001905 , 45 60 1fi £ 16 ] g v 12 25 K
SERHIF I 0 5 S8 3 o I RTIE S SYXY
(1 )2015-0005 , £ 3] 7 H B 25 K28 S0 560 sh ) 16 B 2%
B2, SE I B P 48 B DWLL20150018

L2 29 5F  ZBRmIINw oy 4. E#E R
10 g, BRI 10 g, K H 6 g, w5 {2 10 g, B 5 F
10 g,%52 10 g, A 10 g, Hi g 10 g, K% 10 g, 1112}
10 g, W& H 5 g 35k b 24 Fid J7 kL, f 43 = JLE
Gy AR A A AR R, LS 4 B A 15030018,
1502001H,  1509001S,  1504002S, 15080018,
1507007W, 1507001W, 1503001S, 1505002W ,
1510007H,1502001S, MCC950 , NLRP3 #Ji il 7] ( -t
O ESEI A E A BR A E L LS 03317) 5 41 R A
JH RS 22 FHAS M), K5 00 7 B S ARl i 14 mg, 4
Bl 1.1 mg, — %Lk i 14 mg) 5 JE 2 M (LPS) , K
B A J) I SR A2 440 4y 28 ) & (b s R 3SR
HA R L= 202 701C036,20160925) 5 1 4
MaAZ-18 (TL-18 ) K BR il 1K £ 928 WK B 0 7 ( ELISA )
RAlaE (R RAEYHARA RN, #t5 CSB-
E04610r) ; 141 s £ Z-18 (1L-18) K Bl ELISA i %
& (g EmA YA BR AR LS 20171335) 5 #4fk
[ 8(CXCL8) Kl ELISA & & ( # /R 30k
YRt H A R | L b5 E20190301A) 5 &1 RNA 48 Hit
W& [ R AR (dbst) ARA A, S
DP419 | R sfilonl & [ AF T AR T/ (i) ey
AR5 RRO3TA ] 52 B 5 o' o it 3R 4 Tl 4
3L B (Real-time PCR) &G &1 [ %49 T2 (KiE)
HIRAHE, S RRO37A ] ; %t K B NLRP3 ( 2% [H
Santa Cruz 22 &), L5 s¢-7302) ; i KB ASC (£ H
Abcam 2\ #], it 5 ab175450) ; S $1 K Kl Caspase-1
Pk (£ Bioworld /A F] L5 CJ44121) 5 H i K R
-3 - W2 B0 LB (GAPDH) 47744 ( 5% [E Sigma-
Aldrich 74 F], #it%5 G8795) ; HiAl it A fk. ¥ i (HRP)
FRic i E i e Bk F (1g) G — 4t (3 [E Abnova
2] 445 301005) s RIPA 4%, BCA & H e ik
F &, B ECL &6, % WYL & (A A X4 F
[t it Maker (¥ a8 AR W) BHEE A BR 2 | L5 4 51
i WB0101, WB0125, WB2164, WB0173 ) ; Jj A 2 4t
W ([ Sigma A, S HI627) 5 U 2T YLtk ([ 24
AL E R A PR AL 415 71014544 ) ; Real-time
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Yo e 50 R 47 34 HE DL 3 1, T S -3 - R G A
(GAPDH) AN Z .

%1 PCR3|#RKFI
Tablel Primer sequence of PCR

519 J¥ 51 Jif
NLRP3 F i 5'-CATGAGTGCTGCTTCGACAT-3’ 143
T 5'-GCTTCAGTCCCACACACAGA-3’

Caspase-1 ¥ 5'-ATCGCTTTCTGCTCTTCCAC-3’ 134
FU# 5'-TCCTCCACATCACAGGAACA-3’

ASC Fi# 5'-CTCTGTATGGCAATGTGCTGAC-3’ 342
N 5'-GAAACAAGTTCTTGCAGGTCA-3’

GAPDH 37 5'-GGCACAGTCAAGGCTGAGAATG-3' 116

T 5 -ATGGTGGTGAAGACGCCAGTA-3’

1.3 {U#F TopScan AI/Nah 4 il D) gl 7 R 48 (&
T IR B A B A A ) s DU6G4O T 48 Sh 43 5 5 B 3
( 2% E Beckman /A ] ) ;Powerwave XS U I K 39 ¥ i
Frill (35 [ Bio-Tek 24 W) ;1575 HY 4> { 3 Wi b vk i
BL(ZE A AR A)) 5272007028 # Real-time PCR Y
(3£ H Applied Biosystems 2 @] ) ; TP1020 A 4> H 3
ZHA 4L FE KL, EG1150 ST5020 # (4 3 43 # #L, RM
2265 # 4 [ B A AL, EM UCT BUE D) AL,
HI1220 %4t B L (7% E Leica 23 7)) ;20486 7 5 i
FARAL, BX61 + CCD AU 95 # FL o B R 48 ( H AR
Olympus 73 & ) ; DYCZ-24DN 7 5 P H Jk ki Jz %
AT S — AR ) .

2 Hik

2.1 Wil BRI 5528 KEBEYL K IE
WO, R, MCC9S0 40, — FR v fn vk 41, 45 41
10 2,2 BSCHR [ 19-20 ] & 40 00 55 8K & LPS o5 &
COPD R RUBEAY  fEXE RS 1,14 K, IE W 41 BR A Y
¥ 2R AN LPS 200 L (% T AR B K
1g L") BREE 14 KAN, 55 2 ~ 30 KA K RUE AR
Hi(50 x50 x40 em®) Py FEATF ORI 25 Y 3,2 Wk/d,
30 min/ W, FHHH 8 32/

2.2 474 HEREMIEI(EE 1 ~30 K),MCC950 41 F
ST 1R BRI I T A 60 mg- kg s R 0k
LL10 g-kg " HEH (ig) 1 /2 d; IEF FBRLAR
AbFR . ES 31 ~45 K, MCC50 4 IiF i 1 5 MCC950
(3 mg-kg ™), 1 ¥/2 d"2 S T ) 3 4 9 B0 AE 52 —
BRZ R LL 10 g- kg ™' 500 B0 R Fe A2l R
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GIimR41LL 10 g-kg ™' FI L ig,2 Y/ d; IEH 4L BRI
ig HEFERK 10 g-kg ', 2 W/d,

2.3 R4V

2.3.1 RE—MRE QAR BALE T
W\ 1 5oy A I Bl A

2.3.2 ShJE A A% 40 ML (PBMCs) #4385 R
BB L BRI A A 53 B R (F Ul B B R AT ) 4 B
th PBMCs, RAEM F 30k il THUEEE , 5.0 )5 3 ik
MYLHEY) | mL 5% 5 T K 5504, S8 i hn
Tk 40 M 4> B W T . 3 000 1 min T ES L
10 min, &0 58 Nk 3 )2, L2 il 5 A B &L
K, T 2 O 40 20 R R 20 e ] )2 A bk B 4 i
OB AE L TR B A — DL AR
HE s ZERZEW KB EBNRERARALAGCSE
2 WA AR A, B B 5 — TG 15 mL B0
OIS A DL B AR AR A H R K L3 000 1o min T B
> 10 min, PEFEAAL 2 K, ¥ PBMCs 73 1% 2 5540,
— O H F RNA $£1¢, 5 — 0 1 F & B 48 I,
¥ -80 CHAff

2.3.3  ELISA £l fili 41 20 51 3 p IL-18, 1L-18 Al
CXCL8 & &t il 2 M 2 2U5 %K, 4 C & b
3000 r+min "', 10 min, B 3% . SR FHOBUBG A4 e 0
ELISA ;] TL-18, IL-18 F1 CXCLS8 [ ¥ Ji , ™ k% i
HECELISA 32 ) & od B3 5 48 4R 2F 17, H g 4w A 7R
450 nm KT E BEALIWOGEE A 38 o s o il 2
THE S R A) 3¢ o TL-18, TL-18 Hil CXCL8 & &,
2.3.4 Real-time PCR £l PBMCs " NLRP3,ASC,
Caspase-1 mRNA ik $RHUE RNA LA GEE
FHAL I RNA (v B2 5 4l B2 . I mRNA 2 pLi% i
e SRR & U A I ) cDNA & 180T 75 BN W,
i PCR A & L ¢DNA; W 25448 25 °C 5 min,
42 °C 30 min,85 °C 5 min,4 °C 10 min, %% BHEC
il B VAR R TR S) (B0, T Real-time PCR
Py 88 . P IR P SO, RV AR 220 wLo R 2%
44 95 C T8 30 5,95 C M5 5,60 CIE K IE
130 s, 40 IR . IS5 A, RICY 14 i £ ) AR
Mk Je C fH o R AR A A 8O0 20 47 5008 T g i
M o, 4 SC s 2l 2 7 L SRS A AR A |
FE A XS F GAPDH mRNA £ ik,

2.3.5 ZHHRPEENH L ( Western blot) ;] PBMCs
o NLRP3, ASC, Caspase-1 & (I ik 4B W
PBMC i fit A RIPA 4t Jf 24 i i ( vk b 454E) , s
WEREAL I3 .4 °C,1 J5 r-min ' B§.0 10 min, BCA 3
iR U R A i M B A S B O 91 & A = Ky

Fe g n 26 1 B AR vl , 2k 10 min J5, AT RN
9 Tk J¥e B Jie ( SDS-PAGE) Hi 7K o #4fE 85 1 Marker (i
NEARSEE S EAREE ZE PVDF 8 T
5% WRG WA B B AW, E iR B 2 h, TBST
VML S min, Pk 3 YKo AKX ) bt K B NLR3P
—3i(1:500) , Ha i K R Caspase-1 —F1(1:500) , 4
PR ASC —HT1 (1:250) , fedhi K Bl GAPDH —4
(1:1000),4 CHEF LK. H TBST PRI 3 ¥k, BRIk
10 min, Jin A BRAR 5 4 A6 ) B8 AR 10 B9 1S T SR
(1:5000) —%0, % ®PFE 2 h, ] TBST ¥ 3 Ik,
£FYR 10 min, ECL BEYG BAR , 70 M7 K JEAH .
2.4 JHLHOM 5 AR A H 2 8 E Bk
WIS, 7 BIF R, B A DR B RO e A it P i 2
21,4% Z R P WEREE 24 h 5, DL OB B LK
PR B2 325 WY, 5 R A i 3, 3% S IR U0 JR 4
5~6 pm, 55 R ARR-JH (HE) Qe 8 OB T s
its ZH 2245 74 A5 Ak
2.5  fuyiE 4 4k ¥ (THC) # Wl NLRP3, ASC,
Caspase-1 25 [/ 5 i 3k # Ul B 5 5 4F 17,
75 CH R, A M) R E BB 2K 4k, 3% H,0, B
U P U ok AT A il 5 B I BV R B R i A
KL NLRP3, ASC, Caspase-1 — 1,4 C vK4§ %,
PBS #iik 3 W A= ¥ &= Ak il F i fe 1gG, PBS oh sk
3 YK ;I i SABC X ), PBS ik 2 W ; DAB L {n, 35
ARBEE G oK hye, 5 . LA PBS OB —HifE R
BF A X6 HE, LS 60 PH 2 il 41 2300 1 1 PH P X B, DA
P B8 00 0RO PH A 3k, 20486 7Y 5 fl 5% 15 {0
ZEM M, Rk H BX61 + CCD %% 2 &5 43 #r &
ge, kY R E 10 A A LY 3 H SR Rk U R B
P& AR OB EE 1A (1-F- 34918 .
2.6 Zritseab RIS T SPSS 18,0 Ab 3
B TGRSR v £ Ron, ZH R BRI
22081, LA P <0.05 N ERAHITHE XL
3 &R
3.1 KRR SCgb g sint, IE w4, — ek
GBI R TR B, TR T . AV R R ek 40
BAET 2 R B AT T B, MCC950 414K
Fre e, FETS 1 H
3.2 % COPD K i 4 1 11-18, 1L-18 F1 CXCL8
TRIEW 5 IE R 4 R, R4 il 5 3K TL-18,
IL-18 Al CXCL8 4 & B & # i (P < 0.05, P <
0.01) ; SAAIZ L4, MCCO50 il — R 17 Jin bk 28 1L-
18,1L-18 1 CXCL8 % 4 B & )d 2> (P < 0.05,P <
0.01), W32,
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£R2 ZERiHMMBKIT COPD kX REHALA H IL-18,IL-18 #1 CXCL8 S 2N (v =)
Table 2 Effect of modified Erchentang on IL-18,IL-18 and CXCLS levels in lung tissue of rats(x +s) pg L -!
205 n F 4 /g kg ™! IL-18 IL-18 CXCL8
E 3 10 - 65.24 £26.48 50.78 £4. 67 68.96 £3.27
sl 8 - 232.48 +35.17% 125.41 £7.52% 121.56 +8.51"
BRIk 8 10 281. 81 =21.22% 82.75 £5.43% 96. 47 £4.22%
MCC950 9 0. 06 165. 62 +25. 69* 64.89 +£5.37% 73.24 £6.27%

HESIERALE P <0.05,7 P <0.01; 5B LEY P <0.05,P<0.01(£3~5[),

3.3 Xf PBMCs At NLRP3,ASC,Caspase-1 mRNA 3%
1K 5

3.3.1 X PBMCs #* NLRP3,ASC, Caspase-1 mRNA
FIBW W 5 IE W H R, B4 PBMCs

NLRP3,ASC, Caspase-1 mRNA {43235 K F 0 % F+ 5
(P <0.01); 5820 b, MCCIS0 Fl = [k 17 Jin ik
20 NLRP3, ASC, Caspase-1 mRNA [ 3 ik 7K °F 3 B
BIEAK(P <0.05,P<0.01) ., W33,

&3 ZERiZMBEX PBMCs 8 NLRP3,ASC, Caspase-1 mRNA RiEB M (x £s,n=3)
Table 3 Effect of modified Erchentang on expression of NLRP3,ASC, Caspase-1 mRNA in PBMCs(x +s,n=3)

24 4 H /g kg ! NLRP3 ASC Caspase-1
EH - 1.79 +0. 06 0.57 +0.05 1.74 +0.05
FEA - 5.81 0. 19% 3.31 0. 13% 4.21 0. 149
Rk 10 3.01 20. 13% 2.330.71% 2.09 +0.09%
MCC950 0. 001 2.37 0. 12% 1.93 +0. 06 2.47 +0. 13%

3.3.2 X} PBMCs # NLRP3,ASC, Caspase-1 &5 H %
KWW 5 OE 4B, B 4] PBMCs
NLRP3,ASC, Caspase-1 & [ X KF 8B F I 5
(P <0.01); 5HIAY Lt 45, MCCOS0 F1 — [k 17 i ik
24 PBMCs # NLRP3, ASC, Caspase-1 25 [H 3 15 ¥ B
WAL (P <0.05,P<0.01), WK 1,% 4,

3.4 X} COPD KRl 20 40 PR S AL Ay 2 W DB
TS, IE Ll A DA R S8 R A SR S B
W N TCE 1 B S, /NG b e R ifide 1A, T
R | B 200 i TG 5 Y, i 96 1R) B 41 5, I 46 A0 R i
LR YEAl AR DL R o B A A AT UL A S R E A

ASC 22 kDa

110 kDa

Caspase-1
20 kDa

GAPDH

g
g

36 kDa
A B C D
AL IEW A BRI 5 C. MCCI50;D. BRIk (K 2 ~5 )
E1 £KAKXR PBMCs 1 NLRP3,ASC #0 Caspase-1 & B %%
Fig.1 Expression of NLRP3,ASC and Caspase-1 protein in PBMCs

of each group rats

R4 ZERAMMRRT KR SMNE M8 A% 48 A of NLRP3,ASC #0 Caspase-1 B RIEHIFM (2 +5,n=3)
Table 4 Effect of modified Erchentang on expression of NLRP3,ASC and Caspase-1 protein in PBMCs(x +s,n=3)

2 5 /g kg ! NLRP3/GAPDH ASC/GAPDH Caspase-1/GAPDH
EH - 0.15 0. 04 0.53 +0.06 0.23 £0. 08
LAY - 1.27 0. 10% 1.35 0. 13% 0.84 +0.10%
Rk 10 0.86 +0.11% 0.43 +0. 15% 0.26 +0.02%
MCC950 0. 001 1.09 0. 12% 0.34 0. 08% 0.24 +0.05%

P (B W e R RN RV 1 B ) NS
SR AN R S Sl TR RN SN AR
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CF e 4 M K AL AN HE RN 2 L R BRI S TR
ST, A Ik 2 L. AR A
MCCOSO il — W73 w41/ i % i o s v 450/ it
B 40 O 57 0, 4 40 M9
KA. W 2,

D

B2 ZRRiZMkX COPD X R Al HA LM E M (HE, x400)
Fig.2 Effect of modified Erchentang on lung tissue of COPD rats
(HE, x400)

3.5 Xy COPD K Jili 2 21 NLRP3, ASC, Caspase-1
R IK 1 5 )

3.5.1 %I COPD K Uit 21 NLRP3 £ | 33k 1 5%
W) NLRP3 3 1 BH M 2 38 7 il 2 23 v g il 3 1 289
YA SR o v il DR ER RE  E
VLI 3. S5IEH 2 PR, B A 4 il 2H 2 v NLRP3 2R
FIPRPER K B 2 T & (P <0.01) 5 58820 L 4%,
MCCO50 F1— [ 7 fin bk 24 NLRP3 2 1 BH 14 % 15 3
B PR (P <0.05), W&ES,

3 ZERiHmMBI COPD XA R NLRP3 EHRIEMH MM
(IHC, x400)

Fig. 3  Effect of modified Erchentang on expression of NLRP3
protein in lung tissue of COPD rats(THC, x400)
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Fig.4 Effect of modified Erchentang on expression of ASC protein
in lung tissue of COPD rats( IHC, x400)
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HIEM(P <0.01), WLF&ES,
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Fig.5 Effect of modified Erchentang on expression of Caspase-1

protein in lung tissue of COPD rats( IHC, x400)
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x5 ZERiZHMKIT COPD X R At 2 NLRP3,ASC,Caspase-1 EERIEM PN (2 +5,n=3)
Table 5 Effect of modified Erchentang on expression of NLRP3,ASC, Caspase-1 protein in lung tissue of COPD rats(x +s,n=3)

2H 51| ffl]i/g-kg'l NLRP3 ASC Caspase-1
EH - 10.96 £2.13 20.25 +£3.26 13.87 £1.25
1RE - 60.73 £3.17% 60. 64 +2.25% 70.87 £1.17%
BRIk 10 31.95 +3.06° 27.76 £2.17% 20.25 +1.24%
MCC950 0.06 35.88 +4.17% 20.35 +1.41% 16.05 +2.26%

ILSE il B = IEARARSZ A . IR BN AL PR
WE . R B R B R R
Ti) AR AR BERR  Z D, IR R R,
MR 22, B SRR 0 MK B T O e, Sk Rz
1o AR T ACAS PR S R NIk Uy, B %
e BRE AT CEIRE AR S8 S gy AR
BT T e H R AR, b2k J R
MEALIR s Bk B A A7 BRI 5 R 5 2 A it
e L2 AR%E R MR B 4% g AR
R AR A A T b R Al R OF W | AR
W, /IS, 28 22 AR I R A SR UE S, — Bk Jin ik B
W3 F COPD AR 2% 1y fili Ty BE | 20 35 il 20 21 45
g (B E RTEAE AL R L R TR
4 Il PR iz H o

NLRP3 & ¥ /NME B IG L 2 5 £ B 48 5 1 5=
5 2 NLRP3 % 4 /N & i NLRP3, Caspase-1,
ASC AL ™ o BFFE SR 46 D R e 52 0 R, ASC
LT A% o AR B A 35 4 R R B fdE NLRP3 ¢
i /NS B B2 S AR, ASC F A% 5% o7 B B 3, ASC AR
NAE SR H SRR Caspase-1 ( pro-Caspase-1) , #%
A 551 pro-Caspase-1 i 33 H P H] I il HAT B 1
Y Caspase-1, i 7% J& 2\ i Caspase-1 X IL-18 Hij {4
(pro-1L-1B3) K TL-18 Hij & ( pro-1L-18 ) i 15 U1 1,
AR TG MR A TL-18 0 TL-18 1 43 6 3 i
b, KRR G

S M /INMA Y 3 BE S AL A2 E COPD Y & A 5 %
T A RAE S T AL I 4 TL-1 Al TL-18 B
J& NLRP3 58 5E /IMAIE # (19 FiF 50 7, 2 B % sk (A
F(NF) -«B 8 ) B0 71 0 S bl i 15 5 ml
B NF-«B Gl #%, b8 NLRP3 32 ik 1 i 1k i
NLRP3 S AE /AT -8 20 i K 1 323k, i K1 1)
A0 N 72 E NF-xB {5 538 B% 15 4, 15 AL Y NF-«B
HEARN A )T W BE R 5L 5, G BUOT RECE 2 1
YRI5, an IL-18, IL-6, Jif 988 SR 38 A F--a ( TNF-r)
S CXCL8 25 R AE A ot , 4N I 1800 1 106 35 , 96 27 42
HER AN A2 T ) R X AL, B R E A BT, S

.62 -

B NE JRE HERE . Aok B R T WA 40
NLRP3,ASC A Caspase-1 mRNA 145 H % 5 ¥ It
Vs Hb E KR SE A 4 NLRP3 (19800 1 2 3 5t 46 1F
FAMT . HET NLRP3 AR G50, A7 GSK314181A,
AZ11645373 4 Z Ff, fE 0 ) NLRP3 1 3 f£'*" .
IL-18H W 7 GSK1070806 , TL-13 FH Wt 71| -~ 44 B 47t ,
Caspase-1 1l 71 JCHF 44 45 3F A sl BIKE 3E A I PR 1K
517, A NLRP3 2 VE/MA RIS L& 42, /& COPD
AP NE (LR

LPS 75 4 46 55 ¥ 1% NLRP3 3@ [ 5 & JF 12 ¥t
COPD RAE 1T, AHFGE R H LPS B & 7 40 06 55 7
Bl 45 COPD KRR 45 R g /R, 515 % 4 i,
FEI 2] NLRP3 , ASC #il Caspase-1 mRNA 1% [ £ ik
¥ 4 2 M SR 2 il 20 2059 3% b TL-18, IL-18 Al
CXCL8 & & I % & T IE W 4, 5 SCwk 8 —
R E R LPS, 7 M % G NF-«B {2 HE
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NLRP3 i %, 1% NLRP3,ASC 1 Caspase-1 3£ [A )
BESERNBN R, W I ASC [ M AZ BB A O P
Z 55 O Caspase-1, ¥ 36 MIE Y 1L-18,1L-18
AT CXCLB 43 6 5 g 417, $5 v /3 1 i F) v 4
2D L I R N R A AR A Y AR
B4 S o, AR 2 il 20 2B AL B B R RS R K
Wk T IARIE

TR ¥ ki o Ji NLRP3 XF COPD A 5 ¥4
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BEAYZH B2 7% = Wk 17 fin bR AT g 3@ ik #10  NLRP3, il
Bi7 B0 A I 1Y & A . R S 45 T MCCI950, #1) ]
MCC950 #17 #i] NLRP3 ¥ P, B # IL-18, IL-18 A
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i /N AE G 43 F, Wb TL-18, IL-18 il CXCL8 J5 4
() A5 I, 0 T 98 /0 R A0 BB s R B 1) 4% X
Ak, , BELIT 58 E (%) 0% VAR PR B . A Ak 45 SRR S,
NLRP3,ASC FI Caspase-1 5 [ 7Eili PN 7E {37 2 15 B
RUL 34 0 00 55 o WAL 245 4 DO 252 A BE AR IE —
Wiz N A 2H A E 15 55 4 AR R AL 20 W) e e, 4R
78 R INeR @ o 41 i NLRP3 38 g% , A& # % COPD
MBI VEHT o

i bk, ZBR % hn K B A R il COPD rh
NLRP3 53 (1 B A 4% 20 Ml 2 5 10 98k R0 o AL
il PTG 2 A 0 B % 4 B R NLRP3 45 /A
AH G KL B 3% 3K K HLTE Ak, DT BEL W TL-18, TL-18 Al
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[ &% 30k ]
[ 1] Global Strategy for the Diagnosis,
Prevention of COPD, Global

Management and

Initiative for Chronic

Obstructive  Lung  Disease ( GOLD ). updated
2016. http://goldcopd. org/. 1.

[ 2] Martinon F, Burns K, Tschopp J. The inflammasome:a
molecular platform triggering activation of inflammatory
caspases and processing of pro IL-g[ J]. Mol Cell 2002,
10(2) :417-426.

[ 3] Howrylak J A, Nakahira K.
mediators of lung immunity [ J]. Annu Rev Physiol,

2017,79(1) :471-494.

[ 4] Shrivastava G, Leon-Judarez M, Garcia-Cordero J, et al.

Inflammasomes: key

Inflammasomes and its importance in viral infections
[J]. Immunol Res,2016,64(5-6) :1101-1117.
[5] SHIJ, GAO W, SHAO F.

Pyroptosis: gasdermin-

[6]

[8]

[9]

[10]

[11]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

mediated programmed necrotic cell death [ J]. Trends
Biochem Sci,2016,42(4) :245-254.

HE Y, ZENG M Y, YANG D, et al. NEK7 is an
essential mediator of NLRP3 activation downstream of
potassium efflux [ J ]. Nature, 2016, 530 ( 7590 ):
354-357.

Giavridis T,van der Stegen S J C,Eyquem J,et al. CAR
T cell-induced cytokine release syndrome is mediated by
macrophages and abated by IL-1 blockade[ J]. Nat Med,
2018,24.731-738.

Norelli M, Camisa B, Barbiera G, et al. Monocyte-
derived IL-1 and IL-6 are differentially required for
cytokine-release syndrome and neurotoxicity due to
CART cells[ J]. Nat Med,2018,24(6) :739-748.
Misawa T, Takahama M, Kozaki T, et al. Microtubule-
driven spatial arrangement of mitochondria promotes
activation of the NLRP3
Immunol ,2013,14(5) :454-460.

Iyer S S, HE Q, Janczy J R, et al. Mitochondrial
cardiolipin s NLRP3
activation[ J]. Immunity,2013,39(2) :311-323.

X J320% B S8 S W i AR A A T AL B A 4 i
NLRP3 mRNA Al (il 7% IL-18 ., IL-18 1Y 3% ik 1 #fF 5%
[I] W PRS2 B B2 4 44 35,2016, 15 (4) :345-347.
HAERE W R M. NOD FESZ AR 11 3 4R HE /IMAAE I IR
HUAR SR 452 s vh B AR LRI 52 L T] . vh 4 i 50
ARE A ,2015,27(10) :821-825.

SCHE, AR, WL 2. B B T X 4 COPD 2
A o T 9996 8 BEL VG A 5 2 0 ¥ v 4 iR B R T B g
B [T, v [ S 86 J7 R o4 4 R, 2015,21 (12)
143-146.

WAL WO TR R, AF L B 0 W TN A E A
SAEME COPD HLHAEH R LA AT 5 LT ], o 52 5
FHF A ,2015,21(1) :134-139.
ML, Bk R S B B G T 6 COPD R
SR 2H AUV RAE R 7 B AR B sz [T ] b [ S2 5
Ji 24,2014 ,20(24) 168-171.

ML A S, A TR IR XE COPD 2tk
W H CCl6,SP-D K HAT/HDAC & m[J].  [H
S ) 27 4% 7 ,2017,23(10) 1 163-170.

W VU , 3 SC08, M S7 2, 45 B m R A 1 4 B %8
Bl A T EE ) S AR S e D fig S CCLIS
CCI6.TL-8 SICAM-1 fiy 801 [ 1. o1 6 5 00 J7 1% 7
#:,2017,23(10) :171-177.

WS, ZE AT, WL R IR XS COPD 35 A ik
ML B E S F la RUTERE R EF 1
(Sirtl) By 52w [ J]. v [ 528 07 ) % 2% 35, 2017, 23
(10) :155-162.

Yildirim E, Kormi I, Baolu K, et al. Periodontal health

inflammasome [ J ]. Nat

required  for inflammasome

and serum, saliva matrix metalloproteinases in patients

- 63 -



55 25 %55 23 1] FEXEFFFRE Vol. 25, No. 23
2019 4E 12 H Chinese Journal of Experimental Traditional Medical Formulae Dec. ,2019
with mild chronic obstructive pulmonary disease[ J]. J Immunol ,2011,32(8) :373-379.
Periodontal Res,2013,48(3) :269-275. [34] Gross O, Thomas C J, Guarda G, et al. The

[20] Mahadeva R,Shapiro S D. Chronic obstructive pulmonary inflammasome; an integrated view [ J]. Immunol Rev,
disease: experimental animalmodels of ulmonary 2011, 243(1): 136-151.
emphysemal J]. Thorax,2002,57(10) :908-914. [35] Franklin B S,Bossaller L,De Nardo D, et al. The adaptor

[21] S¥5e#y, T8,k E, 2. MCCIS0 fE W H & Wik S ASC has extracellular and prionoid activities that
R SR Bl ok i AL B 3 9T 4R D B H AL R BIE Y propagate inflammation[ J]. Nat Immunol,2014,15(8) :
[J]. B HEERL K Z224R ,2018,39(6) .871-875. 727-7317.

[22] Coll R C, Robertson A A, Chae J J, et al. A small- [36] UhST,KooSM,Kim Y, et al. The activation of NLRP3-
molecule inhibitor of the NLRP3 inflammasome for the inflammsome by stimulation of diesel exhaust particles in
treatment of inflammatory diseases[ J]. Nat Med,2015, lung tissues from emphysema model and RAW 264.7
21(3) :248-255. cell line [ J]. Korean J Intern Med, 2017, 32 (5):

(23] SRET, W22 W0, 4. FR 0 WK X 1 e B 2E 1 865-874.

Mg S SR M AN S R E S sE i [T ], rp [37] LIC, HUANG Z H, LI W L, et al. The nucleotide-
SCIS TR A 25,2018 ,24(14) 1 122-127. binding oligomerization domain-Like receptor family

[24] W22, 2245, X040, 45, R 1 ek Xt 12 1 BH 2 il pyrin  domain-containing  inflammasome  regulates
PG KR Smad3,4,6,7 FHEKEMFEm[T]. hEL bronchial epithelial cell injury and proapoptosis after
5 w2 4= ,2017 ,23(10) :139-146. exposure to biomass fuel smoke[ J]. Am J Respir Cell

[25] falFJL, 5, THEE 4. NLRP3 4 1k /MM 78 18 1 B Mol Biol,2016,55(6) :815-824.

FE M i R R F MUK R E e v P AE B SE [T ], vh [38] Pinkerton ] W, Kim R Y, Robertson A A B, et al.
[ Rz 5 e R WP 24k ,2018,17(2) :119-123. Inflammasomes in the lung[ J]. Mol Immunol,2017,86:

[26] ZHUJ, WU S, HU S, et al. NLRP3 inflammasome 44-55.
expression in peripheral blood monocytes of coronary [39] Goldberg E L, Asher J L, Molony R D, et al. 8-
heart disease patients and its modulation by rosuvastatin Hydroxybu-tyrate ~ deactivates  neutrophil ~ NLRP3
[J]. Mol Med Rep,2019,20(2) :1826-1836. inflammasome to relieve gout flares[ J]. Cell Rep,2017,

[27] Riteau N,Gasse P, FAUConnier L, et al. Extracellular 18(9) :2077-2087.

ATP is a danger signal activating P2X7 receptor in lung [40] TIAN R,ZHU Y,YAO J Y, et al. NLRP3 participates in
inflammation and fibrosis[J]. Am J Respir Crit Care the regulation of EMT in bleomycin-induced pulmonary
Med,2010,182(6) :774-783. fibrosis[ J ]. Exp Cell Res,2017,357(2) :328-334.

[28] Kanneganti T D, Body-Malapel M, Amer A, et al. [41] Cocco M, Pellegrini C, Martinez-Banaclocha H, et al.
Critical role for Cryopyrin/Nalp3 in activation of Development of an acrylate derivative targeting the
Caspase-1 in response to viral infection and double- NLRP3 inflammasome for the treatment of inflammatory
stranded RNA [ J]. J Biol Chem, 2006, 281 (48): bowel disease [ J ]. J Med Chem, 2017, 60 (9):
36560-36568. 3656-3671.

[29] Kanneganti T D, Ozéren N, Body-Malapel M, et al. [42] Tsai Y M,Chiang K H,Hung J Y, et al. Der fl induces
Bacterial RNA and small antiviral compounds activate pyroptosis in human bronchial epithelia via the NLRP3
Caspase-1 through cryopyrin/Nalp3 [ J]. Nature, 2006, inflammasome [ J |. Int J Mol Med, 2018, 41 (2):
440(7081) : 233-236. 757-764.

[30] Martinon F,Agostini L, Meylan E, et al. Identification of [43] ZAEHE, AR5, #X 75, . MCCO50 Xif £k ki 44 1 475 A1 ¢
bacterial muramyl dipeptide as activator of the NALP3/ S F R R R B B R E I [T]. B aE 5
cryopyrin inflammasome[ J]. Curr Biol, 2004, 14(21) Az 244 ,2017,30(11) :1166-1171.

1929-1934. [44] Dima E,Koltsida O, Katsaounou P, et al. Implication of

[31] GUO H, Callaway J B, TING J P. Inflammasomes: Interleukin ( IL)-18 in the pathogenesis of chronic
mechanism of action, role in disease, and therapeutics obstructive pulmonary disease ( COPD) [ J]. Cytokine,
[J].Nat Med,2015,21(7) :677-687. 2015,74(2) : 313-317.

[32] Schroder K, Tschopp J. The inflammasomes [ J]. Cell, [45] Jordan J A,GUO R F,YUN E C,et al. Role of IL-18 in
2010,140(6) :821-883. acute lung inflammation [ J]. J Immunol, 2001, 167

[33] De Nardo D, Latz E. NLRP3 inflammasomes link (12) :7060-7068.
inflammation and metabolic disease [ J ]. Trends [EEHE RBikik]

.64 -





