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HHEL IR e 7] DL A2 Koy AR FE 00T, IX S B VE ) REE VS A I L 23 R EL R AR L W
ARG E AN, e A E-18 (IL-18) « F4HAF-18 (IL-1B) SRR T,
WA BAZAFAE T IS rh 1) o MR RS T it 6 B 40 1T S 48 B FIR R G, Z G ERFIR RGN
RATEAG T AL I RORE R LA 2 AT AR 2, HA A 23 P v AR 20 P o e R i
A mAEEZ MY, SEOPRGE R AL SRR, & RE K H A R E AL,
fifEidt COPD &k, KA., [Hitt, COPD 150 2 4} 25 1 S04 B H Ay i i s ) K 391
RNE SIS FEAR TS, Jil ) 22 A8 2 v H B R V2 i SR A, 3T 2% P OB T8t R B R A o
RN AIY BB SR BT RIS L AORE, 18 S S BT B AT
iy G E

RIUEMERARHZ MEAER— N ZEAEAE, NLRP3 RYE/MAZ H BTHT 7T
BN —Fh, 200 A S IS SE KA 5 K AT i NLRP3 AN, & Al 5l %
PP 3R &, ML NLRP3 48 H/MAE, 75 NLRP3 SE/IMATE (L4 Si5@ % h, NLRP3
RAEMRA R, BB T A DCBE SRR SR AR R IR I KA RIRE (UK AEE 1 Ak
(pro-cysteinyl aspartate specific proteinase-1, pro-caspase-1) B U B AL 6 & 12 £ 40 24 0N (1)
2P PR R I R AR BR R /K i B -1(cysteinyl aspartate specific proteinase-1, caspase-1), J&
HEETIY) pro-IL-18 F1 pro-1L-18, AR IL -1 A IL -18 H-4 i B A ok, 4
B LA S P 3 R RS 26 1 T,

ASHIF S8 I 3 M BEL A K BR AR, F 7] AC-YVAD-CMK il 7 BELIT NLRP3 48 14
/MA T caspase-1 J5 6 IFIRGE K ML T IL-18 IL-18 FIAT LIRS IR m, Rl #8137 COPD A i
AL LA IL-18. IL-18 SHlZhRERISC &R, LAY COPD B G HR ALHT 1 BB AT

1 MRLEFE
1.1 % ¥
1.1.1 %
e BE 1 H 5% wistar KR 36 R, P4k E 100 g, MR & sz dniRt.
1.1.2 FERHA



IL-18 ELISA iX7& (R&D A7) . IL-1p ELISA iX7& (R&D A7) ; WEHR (L
BEREMAT) ;5 AC-YVAD-CMK (zzstandard A7) 5 ZIMFRRAEM (LLIEEED
113 FEMBRERE

530 FE 5 SN SR T RERE AL (SCIREQ) 5 FiFAR{X (BIO-RAD) ; M54 (1
H .

1.2 SEWITEE
1.2.1 SRR & R oy 4

K BEAL AL 72354 36 L L Wi vk Yhwistar K SRBEHLZE /0 3L (HERIMIFD » 23 5A
THH. COPDAL. THiH. COPDAZSH R — VORI ikl &M, JHiEm . 114
RS EAN2000 pb JREIKRE AL ng/ul) WHER, JF2~30d CGELARES D » KRR
ANB%F M % HH 0.5 hid. T TZHAERR B RT, 37 G ES AC-YVAD-CMK 10 mg/kg

R EENL mg/mL) , X2 —Fhcaspase-1H4F S HEANHI A, SH & SLIGAE S E A 0
caspase-1(KI7E 81, i COPDLEFI A% [ 4L 75 10 3 Al s v S 25 B Fry 2 P 2R K
1.2.2 FiThReRE

SR FH 38 75 355 20N B 400 B o REASHIU (SRS I a4 K BRUFH 29132 E2 LE 2 4490.3 mL/100 g4 i
i A RRIE S 5 K FLAMEMAZ [ 52 125 PR R AR P, KIRAUERE 5 U8 38 5 — I S 3l eI
WU B e e o K BRI, — A& RS 2 K RV T R 8 b, 53— M RS RS2 A 7
AR R T B ARG S, )5 dTH UL 5 15 2 T e 10 &% Bidsbr, &
R B PR B ) o
1.2.3 trastil &
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1d, FEIIREEAUE TR (-20 'C) FEEd, RN gk R E k. TEMERN 177215 mm
b2 B RIRDIFF R B WU, NS —Rlmb H, SARESEEER
58 1110~15 mm/ib 5 FANZEFLAT, A A5 mLEE A K IEGE AR, SO Mpe3vk, o0 [mldh & 2%
IKETE2 mLBA b, HESe A E i AN B Rl 18, fRAEF1~2 mL/min, 4555 [l S
A MRS (BALF) LL1500 r/minis.C10min, {# B aeiG 5 LSRR 2 a o4
FRICIIEPE A7 o
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1.2.5 GiitighbE

{8 FHGraphPad Prism 6.0H1SPSS 22.04¢ it # i AT Bt ab P o T2 B Rk -~ A E Hm it 22
o LA THE OR8] 72 5 LU RCR B R 3R 7 22 0 s A SR % 23 Bk Hl Pearson 73
Prizi. P kSR LAP < 0.05 9% % .
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2.1 BSHRRERBIELE

COPDAMI T & A LA K RIEERIFET . 2 (A KRE IR R, sk,
HOGmA#, KEBEARE, WaIR B, RELDRE, PP, Jomi. k. R R s
SERIN, A B B i A, R I BRI s T 5 AN PR K R AR I R AR R
WHIUEFRA R, 1T8B%%, KA, WHTM, RAGREL, HEamd, KEMREKHE,
fihz S, TERIER, DERY, DR, (BRI

FHEZ. COPD 4. ALK BRAG AR 25 7R Ji5 14 573 Jill 79(291.99435.76) g+ (302.804-48.95)

g. (320.60+50.43)g, LREEXESRF (P>0.05) .

2.2 3 KBIFTIRE R IL-18. IL-1pKFHIZE R
2.2.1 fiiThee

b H4lS COPD 4l FHidH R WUt & ISP . WP EE ) 22 5, a5 5R R
(B D : A4 CcoPD 4. +7i4l5 COPD Al %% (P<0.05) ; oA,
T FRAL At 14 4 COPD 21 B i P (P <<0.05)5 3 41K BRI PR BHL ) 22 37 iB. 3% (P <<0.05),
KANBFHKIK A COPD . T, SHH; SHHAS T WA & RN 876

Gt ER (P>0.05) .
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Fig.1 Comparison of lung function of 3 groups
2.2.2 IFPREFRFKFE

Pei 3 AR BRI R MR TR P25, SRR (B2« 2Adl IL-18 K PALT
F-FiiZl. COPD 4 (P<<0.05) , ifii COPD HAIFFA IL -18 /K F-ZERAEE (P>0.05) ;
COPD 4 IL-1B /K P& #EF+m (P<0.05) , iz AT IL-1p /K F 2 MK LGt R7
(P>0.05)

H1 BSREERAT R, KA A EVEN IR 2R 5, RIEE T IL-18 A1 1L-18 #K
A I A U S BELATZEL K SR 4 B ) SORE S N R B I RS, X SR
INRI“COPD [I#% 02 SO & —Bi: [, 724 AC-YVAD-CMK il NLRP3 #
/IMAHE] caspase-1 J&, KRGS IL-1B B R4 COPD ZHFEIK, FKIHIH] NLRP3 HfH
caspase-1 Ji7 FF ) IL-1B JCiEMIEAL,  BETT B 18 B K SR 42 B 1) A S
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Fig.2 Comparison of IL-18 (a) and IL-1pB(b) levels in serum of 3 groups



2.2.3 BALF R HEHFKF
XFE 3 20 KB BALF [ R YER 725, 58k (K 3) : £ COPD 4 IL-18 /K FiT
TH . FAaHAFE (P<0.05) , MmaHAMTAN IL-18 K FEFALEE (P>0.05) ; 3

K BALF IL-1B K/MK ORI . TTH k2 A4, =7 EE EEME (P<0.05) .

BALF REf% st COPD K BUM#S 4545, T IL-18 Al IL-1B AE W HT NLRP3 # /M
PERRIER T, BEAE— e R B R O BRI R GE 0 RAE S, e H s W BH BT NLRP3 ¢
/MR caspase-1 5 KBRS 4 2 MR o LB 45 BEUE B COPD K BRI 1 48 A S i85
[FII, £Ef5H] AC-YVAD-CMK i NLRP3 # ' /MAr caspase-1 Jm, T-HIZH K BALF
IL-18 AT IL-1B 7K1~ COPD ZH A, 5 B4l NLRP3 17 caspase-1 7] LAyl COPD K i,
FlER A E, BE— D UL ARURL Y AR SR I I 0E  NLRP3 P /M
caspase-1 1174 sl # A R0, A A RER L 23 T COPD KR4 .

209(a) p=0.000  3.(b) o+ p=0.000
o * * i —~
D5 ~ ' o I
;n T ;02 d
! i
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= corDE T4 = COPD# Fad
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Fig.3 Comparison of IL-18 (a) and IL-1pB(b) levels in BALF of 3 groups

2.3 SHEXRMIIEeTaIR S R EE T Z AR BT
K H Pearson AHC/r AT K SR DIREFR IR 5 R AL 1 Z AN A SGHME, 4R EBR (R D)

fiti 58 5 BALFIL-18 /K°F £ 22 fikx (P<<0.05) , 15 BALF IL-1B. I IL-18. i
IL-1B TR MO (P>0.05) ; Mliiisi 145 BALF IL-18. Iy IL-1B. [y IL-18 223
kK (P<<0.05) , 15 BALF IL-1p B AH M (P>0.05) 5 FPIFH /75 BALF IL-18.
BALF IL-1B. I3 1L-18. IfiiF IL-1B ¥R EFEIEAR (P<0.05) o K mAHIE /1T 25 FRiE
HRAFG, SRR (F2) : BALF IL-18 HIFIREH {7 R R 2% EAHC (r>0.8, P
<0.05) , THAERSREETZRBTEREEMEMNE (P>0.05) . kg REW KR
WeFH7)5 BALF IL-18 B2 EAC, ##7R IL-18 ReHISk T COPD FIi AL i 1% 1ot -



® 1 REMHDhRETE bR 5 R A% T 18] B AH DG
Tab. 1 Correlation between lung function levels and inflammatory factors in rats

il B it 7 2 WK R g
BALF IL-18  -0.546* -0.587* 0.981*
BALF IL-1p  -1.600 -0.222 0.572*
1% 1L-18 -0.330 -0.389* 0.602*
i 1L-1p -0.321 -0.406™* 0.476*

E: *P<0.05, NI,

2 KERIRZ R K I DIRESR bR 5 % 2 R 7 2 8] A e 1k
Tab. 2 The correlation between lung function levels and inflammatory factors of rats after remaving confounders

i 5 B MU A2 PR EH 75
BALF IL-18 -0.480 -0.208 0.957*
BALF IL-1B 0.120 0.085 -0.104
i 1L-18 0.020 -0.092 0.188
[ IL-1B 0.042 -0.188 0.089

39 #

FIRMAZE PN SE B AT AN T3 COPD RAEMEEHER . A HIRber=1E 1 5 10% &
LBFEFRE R SR, FILRAER B Z COPD = #5124, 2 HHE L
FERAEXNT COPD HA RN ERS, AR 2 als@ il /b1 A 1) 55 /K S ff ik 298> COPD
KA E I, AH R JRE IR VE LU AR FE (1 J5 R 20— ELR

NLRP3 % /Ma H BT UECAIR N —Fh SO MA, 2452 BT L4545 s US 22 K
EHSTEREAE ST, HMGEMNEA caspase-1 ik, 1551 EAE & MEAIRE T
IL-1B~ 1L-18 FASBARIBE ALY, % S /M — i 1) T T AT DA 28R 3 i 48 400 AR 7 6
ARV .t T caspase-1 % /& NLRP3 & HE /Mt E B & 52—, I H caspase-1
AR AN RBE I (R 2 PR A R -8 B8, ZENUASZ 2185 Fh SISO U S 21 5 K 1 15 1E
o BATHIWE T 45 5 TR, IL-1B. IL-18 7£ COPD K B i 2H ZURN IfiL 7% b 23 WA 184, T caspase-1
7] AC-YVAD-CMK A LAZEfi# IL-1B. 1L-18 70 IAESE , X} COPD 4 e M =4 T

— & BIRAPAE FH o A FIALHI AT BE = AC-YVAD-CMK it i #1014 caspase-1, f# H: i T pro-1L-1p-



pro-1L-18 = A sk IL-1B IL-18 [IRE SIS, M IL-1B. IL-18 (774, Z2f@ 1P
RGRIE N, HEMIRD> 7 COPD K SR DIHE M) F .

IL-18 & —Ff 1 LW 40 o il (1) B e AR T O AR B R 7, X8 0 TR SR SR A 8 T 815 48
R B T BB R . G DRI - A SR VE R A S, R R S A 1L-18
FFURERE SCUVE MNAL, BA A AE TR PRI - AR S e SR AK
JE SRR RGN, 5 73 COPD JEAI, 1L-18 W] Loy il JFRE i Bl 3% g IR VAL 41
AR TA T 1E AR — 2R AP R 1, 47 55 8 I P 2 ) 258 48 200 e % A PR -1 R 41 22 1 BEL il
B SIE T, AR S S A R AOREE R, HESh COPD ARSI R, xSl
o AT SO W R A o 0 L 8088 22 (1 A PR VRN A % [ e 3 P A0 A — B0 R B AR
523 [E COPD M EZHRM, RN/ IL-18 FHaE AL R ZR ST 1L-1B KHS DS 2 H 4 e,
o ol e B A R L AR R VRS R T, S SRR ZOE RN MR IL-1B BE
% 55 B ZARE L IL-B/IL-1RI / IL-1IRACP (IR 24k &9, Blie— AR5 RV I =4
(00, L1 3 T LA MRt e 26 M A M IR BOR MR B, 5 PR R G5 P Rl 053 FR PR 3R
Gt RSN, 2 N SR DA A L PR 4 i SR B D A TR A T LA S R R 3R
(B I ARRE— AN B WO S48 9 N33 R JiE D 1 BT o #5028 SR 2% S DA S 2R A MR AT e v
R ILIR 5B AEAT ¢, W] RE R R t TR AT DA 5008 BELH £ 1y IL-1p AE st 207, M
IL-1B 15 RS 5REE S 7 ARG A, MR AL A MR A 2 2
COPD & MR RS RIE L AN AR LU, [ IL-1B iE e 5 HoAth RVEY) B B
%S SREMEM, FEEIFEOT PRI, B R A A, bk &k an A
RUEVIFSEFEER, S ER, £ COPD I A i 2 A .

AHF TR I COPD K BRI K BALF 1L-18 & T 5 K&, 764 F AC-YVAD-CMK il
il caspase-1 f5 COPD K BRI 1L-18 & WA AR, 1 T{@ B KB, {2 BALF 1 1L-18
MR N R, S 7R B A UE S IR 2 B2 Ja AT Edes 1 NLRP3 P4k, FECR
TR A DR 1 1L-18 Jlihs I Ak, it S B ZH K R AN 12 A WP I 2 4 B 1R 98 S M)
P ERA, X —4R 5 Adelheid Kratzer S5O 745 R —F. M{EH AC-YVAD-CMK
J5 KB BALF IL-18 B RS FH 4 BEAIK, B0 NLRP3-caspas1-IL1B-1L-1R i f5 fifiZH 21
TR IL-18 Toik s ik, COPD KR # P AF A R3& TF%: RN COPD 41 K FRUIMLiE A BALF
W IL-1p m T2 E4l, 4 F AC-YVAD-CMK #ii4 caspase-1 J5 COPD ki BALF H IL-1B B

R, B S TR R R . A B AC-YVAD-CMK 1] i COPD KSR AHALZ A IL-1B



1A, YL B H NLRP3 %8 ME/IMAREIREE COPD K FRUIFIR R G A4 B 4 1 B, X COPD
L — 5 BRI

BEAh, AHEFER M Pearson AHIC 7 Hridk A IS AUE I REVE I IL-18 55 K BRRFIR P /) &
RENGRAIEARSS, T HAR SRR - 5 K SRR ) e W ARG . RIEE IL-18 RERE ISR T
fit COPD Ji it et it. ik, FRATHEN BALF ik E ) IL-18 /KPRl fE< 512 COPD
T NAH S R BR 27 DL RO A B 2503, UMD Be i ®, $éor IL-18 £E COPD it 32 BRid
AR T — 2 FH, B> NLRP3 % /MAr caspase-1 FITEAL, BEB M 1L-18 I
FVEAE, T Z2f% COPD i NI ARTER . A MR S5 [z A 75 3K PT REIE L 5 46 NLRP3 A
NV 38 RSP T B TR () RORE N S i Dl e e, £E COPD i N FRYT 77T, NLRP3 %
SE/IMA RS T BE S — Rl T A %

L8 LRTIE, AWRER M E KR COPD A, SRR ia 235 20/ sh Wit T REA A
ELISA Z5773A% COPD KRB Dhfe J HAR N IL-180 IL-1B #E47 TR, K& T
AC-YVAD-CMK J5 COPD K iZhREAHICTR R X IL-18. IL-1B A rlrd%, #HEM NLRP3 7
SE /MR ECEF AT LU 4] COPD HUAL AL, A B NI IR TEAl S 22/ COPD IS E(E R
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Influence of inhibiting caspase-1 in NLRP3
on lung function and inflammatory
cytokines secretion in chronic obstructive

pulmonary disease rats
LIU Yipeng, OU Zongxing*, CHEN Zhongren, WANG Lei, SHEN Bin,

LIANG Haimei

(Department of Respiratory Medicine, Central South University Xiangya School of Medicine

Affiliated Haikou Hospital, Haikou 570208, China)

Abstract: To investigate the pathogenesis of leotide-binding oligomerization domain-like
receptors family pyrin domain containing 3(NLRP3) inflammasome of chronic obstructive
pulmonary disease (COPD) as well as to explore the relationship between the secretion of 1L-18.

IL-1B in COPD rats and lung function ,we randomize 36 wistar rats into three groups: control



group (n=12), COPD group (n=12) and intervention group (n=12), and built the COPD rat
models ,intervention group were given AC - YVAD - CMK at the same time in building.
Respiratory resistance (Rrs), total lung capacity (TLC),lung compliance (Crs) and IL-1B,IL-18
were determined after building .Results: 1.The TLC . Crs of COPD group are lower than
intervention group and control group ,and in order of the levels of Rrs of the three groups are
COPD group, intervention group and control group(P<0.05).2. IL-1p in serum of rats in COPD
group were higher than in the control group and intervention group, and the serum IL -18 level in
the COPD group and intervention group was higher than that in the control group(P<0.05). 3. The
IL-18 in BALF of COPD group was higher than that in the intervention grewn and the control
group .The level of BALF IL-1p in the three groups was successively the COPD group, the
intervention group and the control group, all of which were significant (P<0.05).4.Rrs is
significantly negatively related to the level of BALF IL-18.Conclusions:1.The TLC, Crs, Rrs were
deteriorated of COPD model rats, but IL-18, IL-1p were increased. The hypersecretion of BLAF
IL-18 in rats results in the increase of respiratory resistance. It was suggested that IL-18 was
involved in the inflammatory response in COPD:2» The TLC, Crs, Rrs may be improved and
IL-18,IL-1p may be decreased in COPD rats by inhibitor of caspase-1 in NLRP3 inflammatory
cytokines. It was suggested that NLRP3 was involved in the pathogenesis of COPD rats.

Keywords: chronic obstructive pulmonary disease; NLRP3; IL-18;IL-18; lung function





