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Effects of Pinellia ternata extract on lung injury and airway inflammation in rats with
chronic obstructive pulmonary disease via NLRP3/caspase-1 pathway
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Abstract Objective To investigate the effect of Pinellia ternata exiract on lung injury and airway inflammation in rats with chronic
obstructive pulmonary disease (COPD) based on the nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3) /
caspase-1 pathway. Methods Rats were randomly assigned into normal , COPD,low-dose Pinellia ternata extract, high-dose Pinellia ter-
nata extract,and high-dose Pinellia ternata extract + nigericin groups (n = 10 in each group). Lung function , inflammatory cell infiltration,
and the levels of inflammatory cytokines in the bronchoalveolar lavage fluid (BALF) and serum were evaluated ,and a pathological exam-
ination of lung tissue was conducted. Western blotting was used to detect the expression of NLRP3/caspase-1 pathway-related proteins in
lung tissue. Results  In the COPD group (compared with the normal group) and the high-dose of Pinellia ternata extract + nigericin group
(compared with the high-dose Pinellia ternata extract group),the lung capacity and peak expiratory flow (PEF) of rats were decreased,
while the inspiratory resistance (Ri), lung pathological injury score,lymphocyte , neutrophil and eosinophil counts , levels of tumor necrosis
factor-ae (TNF-av), interleukin (IL)-18,and IL-18,and relative expression of NLRP3 and caspase-1 proteins were increased (P < 0.05).
Compared with the COPD group, the lung capacity and PEF of rats in in low- and high-dose Pinellia ternata extract groups were increased,
while Ri, the lung pathological injury score, lymphocyte, neutrophil , and eosinophil counts, levels of TNF-a, [L-1B3, and 1L-18, and relative
expression of NLRP3 and caspase-1 proteins were decreased (P < 0.05). The high-dose Pinellia ternata extract showed stronger improve-
ment effects on various pathological indicators of rats with COPD. Conclusion Pinellia ternata extract can alleviate lung injury and
airway inflammation in rats with COPD by inhibiting the activation of the NLRP3/caspase-1 pathway.
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FEAIE (P < 0.05), T Ri LA K bk 420 B | w4 41 Al Fn
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TR A 2 5 COPDA FL %, il 0% 2 \PEFFH 5 (P <
0.05), TR A K ik EL AR, Hh A 40 At AR g i 4 4
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Tab.1 Comparison of lung function indices and inflammatory cell count in BALF of rats in each group

Group 0 Vitalcapacity (1) PEF(mls)  Ri(kPa-s/L) L('V i“;%?;v;" T‘;“;‘(‘)’J/’?')l ?‘:ll“g};?l)l
Normal 10 7.93+0.39 63.12£5.12  2496+486  0.65+020 1.07 £0.29 0.23+0.06
COPD 10 532£031"  3794+347"  6752:642"  492:031"  614:040"  4.09+0.15"
Low-dose Pinellia ternata extract 10 645+034”  4875+3.93”  4671+5307 287£025”  3.69£034”  2.16%0.13”
High-dose Pinellia ternata extract 10 7.60+0377 59204357 27.13+4.957Y 081£01777  126£032”7  0.28£0.08”""
High-dose Pinellia ternata extract + nigericin 10 5.49+035”  40.13+4.84"  6280+6.17"  470£028"  590+039"  3.97+0.14"

1) P < 0.05 vs. normal group;2) P < 0.05 vs. COPD group;3) P < 0.05 vs. low-dose Pinellia ternata extract group;4) P < 0.05 vs. high-dose Pinellia

ternata extract group.
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SET- Wi, SCRUE B AR IE BAE BENY IR, SRR A
P 1A 2L 2 PN 5 40 R A A i < B R U A1
v 70 5 2L K R 2H 2 3 A i e B4 I 7

T v T 2 WS o 2 BRI 5 57 fE 4 nigericinl 5
2 5T SR = ) e A LA, R BRI ZH 4 PR el AR i
i, 5COPDAH AL, WLE L.

A, normal group;B,COPD group;C,low-dose Pinellia ternata extract group; D, high-dose Pinellia ternata extract group; E, high-dose Pinellia ternata ex-

tract+nigericin group.

E1 HEFERUZFHKXRBAALS %200
Fig.1 Lung tissue morphology of rats in each group detected by HE staining x 200

IEH 4 .COPDA | 2f 4R U IGR  2H  F 2
SR R A AR = ) nigericinZH il
5 BB 473 1 2343591 A (0.00 +0.00) 43 (2.90 +0.51)
43, (1.60 £0.56) 43, (0.50 +0.50) 43, (2.70 +0.45)
5y. COPDAL 5 I 41 b5~ B 4 B v 77 &+
nigericinZ 5 2 5 4 B 151 70 4 20 A, it i 2 45
GivE o T (P < 0.05) ;21 B 42 BUY AR 5] it 2410 A e
i 21 5 COPDAL LA, Jili o B2 451 473 11 43 B AIK (P <
0.05) 5 2F 5 FEHU) 5 0 i 2 5 2 AR BC ) e 2

LLEE , il B 30743 itE— 2D BEAIR (P < 0.05)
2.3 AR EBALFAME H R MELNIE A 77K P
COPDZ 5 1E# 41 LA, 21 B4R B 257 it ni-
gericinZl] 5 1 B HE I & 0 B 4L HL A, BALFAIILYE
HTNF-o IL- 1B IL- 187K T (P < 0.05) 52 E HEHY)
AR 20 F s 70 R 2H 5 COPDAH o4, BALFHT TNF-or
TL-1B.TL- 187K F-REAIE (P < 0.05) ;2 4RIy s 77
252 BRI B 4L L #E, BALFH TNF-o 1L-
1B IL- 187K P FAIK (P < 0.05) 32,

FR2 BAKXRBALFFAMFHRTNF-o. IL-1B. IL-187K F UK A2 2R RNLRP3/caspase-1i# #§ & A R A K E R L
Tab.2 Comparison of TNF-«, IL-1B, and IL-18 levels in BALF and serum and relative expression of proteins related to the NLRP3/

caspase-1 pathway in lung tissue of rats in each group

BALF Serum
Group n NLRP3 Caspase-1
TNF-a (pgnl)  11-1B (pgnl)  1L-18(pgml)  TNF-a (pgml) 118 (pgml)  IL-18(pg/ml)
Normal 10 7456£1431 60432961 52832842 53624935 43792824 3790612 0342007 028005
COPD 10 349322254 2056261523 24325+1330" 25924+ 1426" 21063+1325" 18653£936"  119:012"  113x0.11"
Low-dose Pinellia ternata extract 10 2083+1826" 18025+ 1236" 1496011147 16193+ 1161" 129321032 115645845" 0760117 071£008"
High-dose Pinellia ternata extract 10 851421563 6714210457 591429257 6145£101277 500629417 4216+720"" 0350087 029£0.06""
High-dose Pinellia temata extractnigericin -~ 10 33295220827 28396+ 14.84" 2328012617 24876+1384" 19895+12.83" 178.15£874"  117:000"  1100.12"

1) P < 0.05 vs. normal group;2) P < 0.05 vs. COPD group;3) P < 0.05 vs. low-dose Pinellia ternata extract group;4) P < 0.05 vs. high-dose Pinellia ternata

extract group.

2.4 &K U4 2 FNLRP3/caspase- 13 % 55 1
Tk

COPDA 5 IF % 4 Ik %, NLRP3 Fllcaspase-14;
FI AT 2R K THE (P < 0.05) 521 B HEBUIE )
Al 7 415 COPDAL HL#% , NLRP3 Fllcaspase- 125
FHXE 3K A B (P < 0.05) 521 B B EUY) = 7 42

2H 51 J AR B I 5 41 4, NLRP3 Fllcaspase-1
A AR B 7K ik — 20 AR (P < 0.05) 5 2 = $2
By %%‘Jﬁ+nigericin?ﬂ 5o 7B R A L
% ,NLRP3Hlcaspase-185 F A X & 35 7K T 55 (P <
0.05) W32 K2,
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GAPDH 4D S 4N S s 36 x 10

1,normal group;2,COPD group;3,low-dose Pinellia ternata extract

group; 4, high-dose Pinellia ternata extract group;5,high-dose Pinellia

ternata extract+nigericin group.

B2 Western blotting#ill & 48 K FR Al 20 ZANLRP3/caspase-1i# #

EAKRE

Fig.2 Expression of proteins related to NLRP3/caspase-1 path-
way in lung tissue of rats in each group detected by Wes-
tern blotting
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