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Protective mechanism of Artemisia scoparia extract on acute lung injury in mice
based on NLRP3 inflammasome

LIU Yan, XU Lei, SHI Yuzhu, WANG Xue
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Abstract: Objective To investigate the mechanism of Artemisia scoparia extract (ASE) on acute lung injury (ALI) in mice based on
NOD-like receptor thermal protein domain associated protein 3 (NLRP3) inflammasome signaling pathway. Methods ICR mice were
randomly divided into control group, model group, ASE low-, medium-, high-dose (100, 200, 400 mg/kg) groups and dexamethasone
(2.5 mg/kg) group. Drugs were given for intervention of 5 d. Except for the control group, the remaining mice were induced with ALI
model by intranasal administration of lipopolysaccharides (LPS), serum and lung tissue were collected 16 h later. Lung weight wet/dry
ratio was measured. The pathological changes of lung tissue were observed by hematoxylin-eosin (HE) staining. The contents of
prostaglandin E2 (PGE2) and leukotriene B4 (LTBa4) in serum, and the contents and mRNA expression levels of tumor necrosis factor-
o (TNF-a), monocyte chemoattractant protein-1 (MCP-1), and interleukin-1f (IL-1p) in lung tissues were determined by ELISA. The
mRNA expression levels of TNF-a, MCP-1, IL-1f, NLRP3, cystein-asparate protease-1 (Caspase-1) and gasdermin D (GSDMD) in
lung tissues were detected by qRT-PCR. The protein expression levels of NLRP3, apoptosis-associated speck (ASC), Caspase-1, and

GSDMD in lung tissues were detected by Western blotting. Results Compared with control group, model group showed abnormal
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lung tissue structure, thickened alveolar wall, bleeding alveolar cavity, inflammatory cell around the alveolar significantly increased.

The levels of PGE2 and LTB4 in serum were significantly increased (P < 0.05), the levels and mRNA expression levels of TNF-a,

MCP-1, IL-1B in lung tissue were significantly increased (P < 0.01), and the mRNA and protein expression levels of NLRP3, Caspase-

1, and GSDMD in lung tissue were significantly up-regulated (P <0.01). After ASE intervention, the above indicators were significantly

improved (P < 0.05, 0.01) and showed a dose-dependent relationship. Conclusion ASE has a significant protective effect on LPS-

induced ALI in mice, which may be related to reduce inflammatory response by inhibiting NLRP3 inflammasome signaling pathway.
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2.1.1 VEEREIINGIE BUREZM, I 10 £
R/ ERSEE 2 WK, BIR 2h, BIREGH, JHIER
G RN HEEE N 1.20~1.25. I 2 BT K 0,
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2.1.2 EERBII RS R SRS AE B
Tl - 2> R B /5T 3% Chigh performance liquid
chromatography-high  resolution tandem  mass
spectrometry, HPLC-HRMS/MS ) X V5% & 52 U (1) i
S IEAT AT

(1) FERIBER P % BURE IR 50 mg B
T HIEMEF, I 10 mL 50% B, #5107,
AEEER, H0.22 um MALIERE, 33085
W, ArdERE o

(2) (il 2% At AQ-Cis tuiitt (250 mmX 4.6
mm, 3 um); JRNFIN 0.1%FERKER (A) -G
(B), BREEVEME: 0~5min, 100%A; 5~40 min,
100%~50%A; 40~85min, 50%~10%A; 85~90
min, 10%~100% A. AFE 1.0 mL/min; i
30 C; MK 254 nm; FEEER 10 pL.
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ionization, ESD), BT HH, moPEdExR
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Bk 4.5k, ST EMERE 60V, BEFLHEE
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Rl Al . iR 252k AT . qRT-PCR JZ Western
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Table 1 Primer sequences
L SIS (5°-37)
TNF-a F: ACGGCATGGATCTCAAAGACA
R: GTGAGGAGCACGTAGTCGG
MCP-1 F: TTAAAAACCTGGATCGGAACCAA

R: GCATTAGCTTCAGATTTACGGGT
IL-18 F: CAACTGCACTACAGGCTCCG
R: GTGGGTGTGCCGTCTTTCAT

NLRP3 F: GCTGCGATCAACAGGCGAGAC

R: CCATCCACTCTTCTTCAAGGCTGTC
Caspase-1 F: ATACAACCACTCGTACACGTCTTGC

R: TCCTCCAGCAGCAACTTCATTTCTC
GSDMD F: ACTGAGGTCCACAGCCAAGAGG

R: GCCACTCGGAATGCCAGGATG
GAPDH F: GGCAAATTCAACGGCACAGTCAAG

R: TCGCTCCTGGAAGATGGTGATGG

2.9 Western blotting M2 AP HHXERFRIA

FREGEEHZHEY, N RIPA VK E7e
SRR, B0 B BIEW, SR BCA EIE B ik
FE, REE AR LREG M, 95 Chnik s
min 5 HAYE, 20 pg BAEME 10% T ki
TRIREN- R NGB i H bk, %% PVDF B, T
5% g 4= st i 2 h, TBST Bels s, InAFHN —
Pr (1:1000), 4 CHEER. KH, B,
TBST ¥&i% 3 ¥, K 10min, 0 HRP bric i —
P (1:100000, =i NREKREE 2 h; TBST B
3 K, K 10min, ECL & )58, K Image
J 1.8.0 B3t sk K FEAE . UL GAPDH AN Z,
THE HME AR .
2.10 FitZEHh

KH SPSS 22.0 AT 411404, GraphPad
Prism 8 4L, SEHDIX 53R, dEHECK
PR R T 200, LA ELBER ] LSD A .
3 #R
3.1 SEEREUIN S 2

TR R B8 S HPLC-HRMS/MS 704, 153
METFRE (B Do RAERE R, —iEF—
SRV S SCEREE AT LU, WP TR
PRI 13 MUY, BAREEILE 2.
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E1 ESRERYNABEFRE
Fig. 1 Total ion chromatogram of A. scoparia extract
=2 RERIWPUERINEE
Table 2 Identification of compounds in 4. scoparia extract
W wmin BT me Do ATR CHURERS () ety
1 2552 [M—H] 367.1004 3.81 Ci7H2009 172.90 Rt 2 7 iR
28.43 [M—H] 515.1152 3.03 CasHuO12 378.92,353.07,335.09, 172,99 13- _WnmEEEZE 82 (1,5-
MRS ZE T D
3 30.54 [M—H] 261.1110 2.05 Ci1iH14NeO2 217.05 6,6-dimethyl-1-(3-nitrophenyl)-1,6-
dihydro-1,3,5-triazine-2,4-diamine
4 32.64 [M—H] 207.0645 3.90 C7HsNeO2 178.94,160.93,134.96,133.96 N-(2-amino-3H-purin-6-yl)glycine
5 3381 [M—H] 285.0381 3.54 CisHioOs 261.57 LL 25
6 3430 [M—H] 345.0588 3.16 Ci7H14Os 329.99 3,3"4" 5-D0 5 E-6,7-— W 4 FE TR
7 35.02 [M—H] 327.2149 —0.42 CisH2sNeO3 309.24, 291.20, 229.03, 212.87, N-2-acetyl-N-[(2S)-5-carbamimidamido-
171.11 1-oxo0-2-pentanyl]-L-lysinamide
8 3674 [M—H] 269.0431 334 CisHi0Os 250.90, 225.01, 201.00, 182.93, /732 %
148.88
9 37.10 [M—H] 299.0535 2.78 CicHi20s 283.96 SRR
10 38.80 [M—H] 359.0741 297 CisHisOs 344.07,329.01,315.01 7 Bk P
11 40.68 [M—H] 313.0690 3.26 Ci7His06 298.06, 283.06, 269.02 Wt R
12 4181 [M—H] 343.0792 2.69 CisHisO7 328.00,313.18,299.14 HH B S i 2R
13 4378 [M—H] 283.0587 3.09 CisH20s 267.96,238.95,214.84 AR
3.2 CEERIWIX ALI MEAEREMALELET & (P<0.0D); HSHRAAHEE, EERIWIT. &
RELLAYENT FEANBEREA T E B, HESi%E

W 2 s, SXHRAEEL, BRAUNRARR R, 542G A/ N R SR T PR TR 2 PRI (P<

HERERIC (P<0.05), MHLRTRELLEZET  0.05. 0.01).
30 8
i - o H
S il =
T st e il mEH 6 ek * * Sk
o0 204 H S T N
] e
R 4
€ g
e
104 S
E ]
L] T L T T T T T T T
AR FA HiZE 100200 40 PG R HhZE 100200 400
KAS JEEIREU (mg-kg™) KA IEEIRE (mg-kg™)
xR L. *P<0.05 *P<0.01; SHEEALK: "P<0.05 ~P<0.01, FEM.
#P<0.05 *P<0.01 vs control group; "P <0.05 **P<0.01 vs model group, same as below figures.
2 ESEEWIS AL /MNRIKREFMELETRELLHIFE (X+s,n=6)

Fig. 2 Effect of A. scoparia extract on body weight and wet dry weight ratio of lung tissue in ALI mice (X £ s, n=26)
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3.3 CESIREUWIN ALI /MR ME$ PGE:. LTBy
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WK 3 fion, SxTIRALE A, A2 /N BRI i
o PGE, M LTB4 K2 (P<0.05); Y
Y ELA, AR ) v 7R R ZE KA 2 /) BRI
& PGEx 1 LTB4 /K12 3 F#IK (P<<0.05).
34 SEEREUIRT ALL/NRATZEZ TNF-0. MCP-1,
IL-1p 7K1 mRNA FiAAIE0E

WK 4 Fios, SXTRRA R, BRI /N SRATZH
21 TNF-a. MCP-1. IL-1B 7KFHl mRNA FiE/KF
wEFE (P<0.01); HEAALE, EERRY
T AR 4R TNF-a f1 MCP-1 7K°F 35 35 F41IK

150 #

1001

PGEy/(pg'mL™")

504

0 T T T T T
XPHE BER MIZE 100 200 400
Keba EEE IR (mg kg ™)

(P<<0.05), MEE TR ) S AN KA ZH
R ZH 23 TL-18 7K1 35 FRAIK (P<<0.05. 0.01), %
AR TNF-an MCP-1 1 IL-18 mRNA %
KK 2 PR (P<<0.05. 0.01).
3.5 RSREUIXT ALI /MEAALARIEF TR
Eﬁun

Wl 5 Brow, i BRZH /N BRI A A S R T o, i
VOBETOIG RV A TG W S R A R, TG
g, JvE b R A AT B R R R . SRR L
B, ARV /N BRI RE R R, IR o, i
Bl A ME st 2 . SRR LR, &b 24l gl
40 AN I3 A [ B PR ik

60

I
(=}
1

LTB4/(pg'mL™")
[3=]
S
1

XJHE 57 ﬂﬁ'%é 160 22)0 40'0
Kb VEE SR/ (mgkg ™)

B3 SRS ALL/NRMES PGE:. LTBs/KFHIFM (X+s,n=6)
Fig.3 Effect of A. scoparia extract on levels of PGE2 and LTB4 in serum of ALI mice (X £ s, n=6)

1.5 5+ 5+
Hh H
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= - I
3 1.0- L e E 2 . *
g * w 312 w37
2 = £
3 T = 24 = )4
. 0.54 &) A sk
2 = 11 I—‘T
0 T 2l T T Ll Ll T . T Ll Ll Ll 0 [“ Ll T T Ll
IR R HIZE 100 200 400 SR MR HBIE 100 200 400 mw B HiZE 100 200 400
Kb EERE/ (mgkg™) Kb EESEI/ (mg kg™ KA I (mg-kg ™)
2.5+ » 50 80
i) . i)
% 2.0 § 40- i )
® g w604
= < * =
E 1.54 k% .E 304 g
= =
< T < < 404
Z 104 j & 204 z
= E ok £ 204
EO'S' % 104 E
~
- : TR ﬁ

T g 100 200400
KAL)/ (ng kg ™)

ja@ pi iy Hi3E 100 200400
Kn EERI (mg-kg )

KHIE A Hh e 100 200400
Kbn BRI (mg-kg ™)

4 GEERBUIN AL /NBEFGEL TNF-0. MCP-1. IL-1p 7K1 mRNA FRIXHIEM (Xts,n=3)
Fig. 4 Effect of A. scoparia extract on levels and mRNA expressions of TNF-0, MCP-1 and IL-1 in lung tissue of ALI mice
(Xts,n=3)
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2 100 pm

WEERIY) 100 mgkg!

EERE 200 mg-kg™! TEEREU 400 mg-kg!

5 CESREIN ALL/NRAALREF TR (HE, X100)
Fig. 5 Effect of A. scoparia extract on pathological changes in lung tissue of ALI mice (HE, x 100)
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Fig. 6 Effect of A. scoparia extract on expressions of NLRP3, Caspase-1 and GSDMD mRNA in lung tissue of ALI mice
(Xts,n=3)
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Fig. 7 Effect of A. scoparia extract on expressions of NLRP3, ASC, Caspase-1 and GSDMD proteins in lung tissue of ALI

mice (X£ts,n=3)
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