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Abstract: Objective To explore the therapeutic effects of wogonin on lipopolysaccharide (LPS) - induced acute lung injury in mice
based on the activation of the nucleotide oligomerization domain (NOD) like receptor family pyrin domain-containing 3 (NLRP3)
inflammasome. Methods C57BL/6J mice were randomly divided into the control group, model group, and low-dose (40 mg-kg™")
and high-dose (80 mg-kg ') wogonin groups. Wogonin was ip administered for 3 d, while the control and model groups were ip injected
with the same volume of 0.9% sodium chloride solution. One hour after the third administration, the model group and the low-dose

and high-dose wogonin groups were ip injected with 25 mg-kg™! LPS, and the control group was ip injected with the same volume of
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0.9% sodium chloride solution. The mortality of mice was recorded, and the survival curve was plotted. The respiratory rate of mice
was monitored 12 hours after LPS stimulation. Hematoxylin-eosin (HE) staining was used to detect the pathological changes of lung
tissue. Real-time fluorescence quantitative PCR (qRT-PCR) was used to detect the mRNA levels of inflammation-related
interleukin-1f (/1) and tumor necrosis factor a (7nfa) in lung tissue. Western blotting was used to detect the protein expression
of NLRP3, apoptosis-associated speck-like protein (ASC), cleaved caspase-1, and gasdermin D-NT (GSDMD-NT) in mouse lung
tissue. PMs cells were stimulated with 200 ng-mL™"' LPS in combination with 4 mmol-L™! ATP, 500 mg-mL"' Alum, or 1 pmol-L"!
nigericin to establish a classic NLRP3 inflammasome activation model. Western blotting was used to detect the effects of wogonin (5,
10, and 20 umol-L™") on the expression of NLRP3 inflammasome-related proteins NLRP3, cleaved caspase-1, IL-1pB, and pyroptosis-
related protein GSDMD-NT. Results In the acute lung injury model of mice, compared with the model group, the mortality rate of
the 80 mg-kg ! wogonin group was significantly reduced (P < 0.05); wogonin significantly improved the decreased respiratory rate of
mice (P < 0.05), significantly improved lung tissue injury (P < 0.001), significantly reduced the mRNA expression levels of ///b and
Tnfo in lung tissue (P < 0.001), and significantly reduced the protein expression levels of NLRP3 and GSDMD-NT in lung tissue (P <
0.01, 0.001). In the cell model, compared with the model group, wogonin significantly reduced the expression levels of IL-1p, cleaved
caspase-1, and GSDMD-NT proteins (P < 0.05, 0.01, 0.001). Conclusion Wogonin ameliorates LPS induced acute lung injury in

mice through the inhibition of NLRP3 inflammasome activation.
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UM R R R R LR R —,
FLRFAIE A2 i 5B 98 40 B K B9l B e b Rz 2
PR P B R M5 £, S — ol v s S 2R i DA it
IRl LIRSS & SR S5 (NOD) FEZ R AR H
SEK38 3 (NLRP3) #E/MAEEOE7E S04
R A Sk R R EE R, Bk, Mg
TE i s e o it e 40 58 L il 4047 R 3 e L Jk
geo RO MBI FRR=ER T, 55
il ERE4HM NLRP3 28hE/MATELL, 748 ET 41
r#&-1p (IL-1B) Al 40 2 -18 (IL-18), JF{EBE
PR T, [FIR SRR RN . T 4 ]k
YLERAT,  FEURE 28 R -1 K B i S sk B 43 i),
ANTT 3 1R 9 E SIS AR it v - B 0 I P o e,
ARG RE . RN, TEREIES RS
PERG I RE T, ZAEE AN KB RE
R, (RSP 2R BT ) FRCEAE IR T MEEAE LA S It
g1 R B AERAG I, fEF AR R 2 1) 5 RN
KEE, S B, BT £K0, ERERSTHR
I7 MRERIE S I AOREE R, B S A R A
75 AR K BB,

NEEREHS TR FEHEEB RN EDZ
—, BAHEHAMNL. JE. ik FURBEZSZME
P BT B ST R B, I3 %5 2 T @ | NLRP3
PERE/IMATEAL 8 2 P JOTE A B . DRSS 3R
T R R TS L A M (AMPKD /PTRUE B
K7 (SIRTD) {5 S g 4] NLRP3 2 5E/Ma, M
I 2 ol P P 4534 51 AR ) RN 36 3 e ke i

LR -3-0 (PIBKD /& HBE B (AKT) {5518
P& 4% NLRP3 J&0E/IMA [ iE A0 i o LA AL 12
O WL 2 A A0 98 0 S 24035 7t 4 2 47 K B L
WA, BRI, FEF NLRP3 FIE/MATHALIR TN
B FO SR M N SR IR T AR S ARG T .

AT 5 AL Ja S A A /) BRAE TR RN 22 L) /)
BRI B (PMs) 4iffi NLRP3 Z8E/MATE AR
B, HR R DS s ] NLRP3 28RE /M )
JEE I A0 /N BR S PRI A 4 A E FH S L, ik Es
i 5 RS At 453 40 1 25 0 ke 5 K v 24 Ak
S,
1 Mg
1.1 AHm5FERF

WHEEER (JAESE=98%, 75 PS0692-
0010) TR A BHEA R AR, —H
FPH (DMSO, 595 D4540) T Sigma /A ;
HYuAF R O (PEIL, 175 BMS1003-A).
Trizol Reagent (575 15596018) T Invitrogen 2~
#]; Evo M-MLV RT Kit ($%5 AG11711). SYBR®
Green Premix Pro Taq HS gPCR Kit (175 AG11701)
VT e SRR A ) TAEA TR A 7 ; DMEM /= B R
FREE ($25 C11995500CP) . FHH R-FEF % (10000
U-mL™!, 85 15140-122). fa4-iMiE (FBS, %5
2358184P) 3T Gibco A F]; CCK-8 4 Jfu 1 5 - 75 14
KA & (55 CKo4) WT RitbERE Lk
W) ARAF; PrHmEE-3-wR Al (GAPDH)
Puik (185 10494-1-AP) 1T 5N =AM EARE



+ 1116 - FA8EESH 2025458

{; ¥righah . Drug Evaluation Research

Vol. 48 No. 5 May 2025

AT itk IgG-HRP (185 M21002) T
FEIDRRER 25 RHY ( LD BIRA Al 2EPUR 1gG-HRP
175 GB23301) T s A 4E /R AE R B IR A

"l FEEE (525 R50-22-10) WgFIII 7 iR 4 A
R A R A R Anti-NLRP3 (185 AG-20B-
0014-C100)+ Anti-IL-18 (5%*5 12242S). Anti-JT:
AR HIBE SRR (ASC, 785 AG-25B-006-C100)
PO T AL FF R M AE ARG R A s Anti-
Gasdermin D (GSDMD, 1%%5 ab209845) HiikNE T
Abcam A F]; Anti- K &SRR 1 2 B
JKfift -1 (Caspase-1, pl0, 25 ab179515-100 pL)
PR T Abcam AF]; FEPif [gG-HRP (1F'5
M21002) )13 e R 2 250G (Rifg) HRRA ]
B ELC &t (%5 WBKLS0500) 3£ E
Millipore A &); g2 K (LPS, 5 L2880) T3
Sigma-Aldrich A 7] .
1.2 SEIEENY

SPF 2 C57BL/6J /N, 6~8 FI#S , 15 & 20~
22, WEMT DG (LR AMHARGIR AT, LK
A PAYFATIES SCXK (51D 2019-0010, /)R
FETIRRE 18~22 C. MXHERE 50%~60%, HH
HEYOK, ST 12h BRCE B IAEE T @ M R
1 Jo RSEIRAIC R B2 R H R 2 o A
if, 18FS N BUCM-2024092403-3231.
1.3 FENUEE

CFX96 %)t E& PCR 1% T100 %! PCR ¥
F3£HE BIO-RAD A #]; NanoDrop ONEC #4436
JE1t. Sorvall™ Legend™ Micro 21R & 2 OoH LK
F3E[E Thermo A F]; Spectra Max i3x % LREBEIR
TR AR (B AIRAH; Mill-Q i
afi/K U+ 32 [E Millipore A #]; ZHCH-C1115B i
HLAEGE T BRI i A HiE A R A =
DK-8D A ii iR KA T Bl —fE R A TR &
F]; SK-L 180-Pro % £ 18RI T KD A1) 5258
XA (b)) B Aw]; EPS-300 HU A2 B fa i
FL VKA T R BEA 715 SCI-VS Ha] i R 2408 T
[ SCILOGEX A #]; Power Pac 5 fith HL ik A I
T3¢ [# Bio-rad A ]; 1300 Series A2 B AWy 22 448
Heracell 15i 28 CO, 3577 #614 T 3¢ [E Thermo 2 F;
CKX53 1B B Hsi T H A Olympus A .
2 Rk
2.1 LPSFESIBRREGIERGET

BN BB/ st IR . AR A RN B S R

ik, =AE (40, 80mg-kg ) 4, 45 K. W3
ERKip & 3d (EEH 100 uL), XFHEHMRRIL ip
L 0.9%FMNIA I . 56 3 RG24 1 h J5T DA AY
AP EEFZAR mfEA /DR ip 25 mgkg ' 1Y
LPSI21, XF AR ip 0.9% S AN IE I - 1EBLET A id
B B S0 S /N BRI . B RERIRE .
MR . AR AR R AET . FERF A e HIE fE
TBHOLT, /B B R GLAT T P 20%R)
MAFETZ3), Giit /NS To GO, Zebil AR A7 i 2k .
2.2 NERPFORSTER BT

S 15 WRUNEBEHL 7 ons EZE . AR ZH R
AR 80mg-kg 4L, R S N iR A 25k
[ “2.17 T0, HFAHEL3 H/NE, 78 LPS fl0. 12h
i, /N ERAL T A ER RS, 8 RN R E I E
3 A ER N sl PR S FE il 1 min A (R
W REL, RN BRI AR 3 AL SR D4
()T 5B 04,
2.3 FheALATRIESE MR RIT5Y

IR AT M DN S8 45 TR e, AR 5 /N Rk
B, BUERRHLT 4% 2 RF R E, BK. &
B, A, Rl Ay, VIR 3~5 um,
HATHARE-L (HE) et HAE, TEMET
WS U B AR . SR Smith V43 77750}
JR A Bt DL R TR ot 280 o Ml S JA) g e L it
ATk AN BT B AT 0~4 7P b
T, 045 FRATEE<25%, 17 25%<J{A%
JEEI<50%, 243 50%<JHAETulE<75%, 3 47
75%<JFAZTEHE<100%, 4 %r. BfitRfiers
WREIZ A, B RBYIMEE 10 A e, B
PEIME.
24 SERTRIEE PCR (qRT-PCR) E#EMINEHE
ZEXNRITER P RIEREF 11b. FEIRGEE T
a (Tnfa) mRNA FIARIENG

HUE & 1 i 2R T E I Trizol Reagent
FALEHAATHHALL, FEERNA A B cDNA,
AT qRT-PCR 7341, RrAH ORI RIE . AR5
IR BIIE 1,
2.5 Western blotting % #& | /)\ R i ¢H 21
NLRP3. GSDMD-NT ZEAFRILKTE

BUE S\ RIBHRTRE S, 51K, NP RER
VK EFE 0 24R 30 min, 4 CE.0H R, BCA il
EE KR, I 5XLoading Buffer 100 ‘C 4 &%
10 min {8 25 (AR M o il 4%+ e SEBR R EN- SR 14 I Ik



FE48EFESH 2025F5H %¥rytat A Drug Evaluation Research Vol. 48 No. 5 May 2025 < 1117 «
=1 5149F75
Table 1 Primer sequence
Ean 3 (5'>3")
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Fig. 1 Effect of wogonin on survival rate of LPS induced
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Fig.2 Effect of wogonin on LPS induced respiratory rate

in mice (X s, n=3)

Xof R i

2L 5 B4

X OB POEEER

Sx AR #P<0.001; SHRIALE: "P<0.001.

##pP <0.001 vs control group;

P <0.001 vs model group.

3 XEZEX LPS S/ RAALIRGRIFME (X £s, n=5)

Fig.3 Effect of wogonin on LPS induced lung tissue injury in mice ( X *s, n=>5)
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Fig. 5 Effects of baicalein on expression of NLRP3 inflammatorites and pyroptosis -related proteins in LPS-induced lung

tissue of mice ( X x5, n=3)
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