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(Abstract] Objective To investigate the mechanism of action by which Wuhu Decoction alleviates airway inflammation in
asthmatic mice by regulating the expression of miR-182-5p to target the nicotinamide adenine dinucleotide phosphate oxidase 4
(NOX4)NOD-like receptor thermal protein domain associated protein 3 (NLRP3)/interleukin—18 (IL-1P) signaling pathway. Methods
A total of 42 Balble mice were randomly divided into blank group (Group A, n=6) and modeling group (=36). The mice were sensitized
by intraperitoneal injection of house dust mite, and acute asthma attack was induced by polyinosinic—polycytidylic acid to simulate
viral infection. Thirty—six successfully modeled mice were further randomized into six subgroups with six mice each: model group
(Group B), miR-182-5p agomir group (Group C), MicroRNA Agomir negative control group (Group D), Wuhu Decoction+miR-182-5p
agomir group (Group E), Wuhu Decoction+MicroRNA Agomir negative control group (Group F), and Wuhu Decoction group (Group G).
Mice in Groups C and D received pure water by gavage and were treated with miR-182-5p agomir or MicroRNA Agomir negative
control via intranasal instillation, respectively. Mice in Groups E, F, and G received Wuhu Decoction by gavage, followed by nasal
drip of miR-182-5p agomir, MicroRNA Agomir negative control, or diethylpyrocarbonate (DEPC)—ireated water, respectively. Mice in
Groups A and B were given pure water by gavage and DEPC—treated water via intranasal instillation. All treatments were performed
once daily for seven consecutive days, after which the mice were sacrificed for sample collection. General behavioral performance
of the mice were observed. HE and Masson staining were used to evaluate airway inflammatory cell infiltration and collagen fiber
deposition in mouse lung tissues. Western blot was employed to examine the protein expression levels of NOX4, NLRP3, and II-1p
in mouse lung tissues, and qPCR was used to measure the expression of miR-182-5p. Results Compared with Group A, mice in
Group B exhibited significant behavioral changes, including frequent nose scratching, accelerated respiration, abdominal muscle
twitching, and even cyanosis of the lips and mouth to varying degrees. In contrast to Group B, mice in Groups C, F, and G showed
improved behavioral performance, with occasional nose scratching, reduced respiratory rate, and no wheezing or hypoxia; mice in
Group E presented with a markedly decreased and stable respiratory rate; while mice in Group D showed no significant
improvement in behavior and maintained a high respiratory rate. Histopathologically, Group B displayed massive inflammatory cell
infiltration, bronchial interstitial edema, and obvious collagen fiber deposition around the airways and blood vessels compared with
Group A. Compared with Group B, Groups C, F, and G showed alleviated pathological manifestations, with reduced inflammatory
cell infiltration, partial resolution of interstitial edema and decreased collagen fiber deposition; these improvements were more
pronounced in Group E, with only a small amount of inflammatory cell infiliration, no obvious interstitial edema, and significantly
reduced collagen fiber deposition under the bronchi; Group D still had a large number of inflammatory cells observed by HE
staining, and the improvement of collagen fiber deposition was not obvious. At the molecular level, compared with Group A, Group
B had a significantly decreased expression of miR-182-5p (P<0.05) and increased protein expression levels of NOX4, NLRP3, and
IL-1B (P<0.05). Compared with Group B, Groups C, E, F, and G showed elevated expression of miR-182-5p (P<0.05, P<0.001) and
downregulated protein expression of NOX4, NLRP3, and IL-1B (P<0.05, P<0.001). In comparison with Group C, Group D had lower
expression of miR-182-5p (P<0.05) and higher protein expression levels of NOX4, NLRP3, and IL-1B (P<0.05). Moreover, compared
with Group E, Groups F and G exhibited decreased miR—182-5p expression (P<0.05) and upregulated protein expression of NOX4,
NLRP3, and IL-1B (P<0.05). Conclusion Wuhu Decoction can ameliorate asthmatic symptoms and reduce airway inflammation in
asthmatic mice, which may be associated with promoting the high expression of miR-182-5p and inhibiting the activation of the
NOX4/NLRP3/IL-1B signaling pathway.
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B H R 24 KA 5 — i B B S S sh b ol - IR
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42 VLN R PEMESE 1R, MR A o e L 3ok
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F—hb S, e ISR R4,
Sl SAEZNAE , AT ) AR ™ AR )

(/N ERBEML S 6 41 AT A (B 4H) \miR-182-5p
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trol 2 (D#) ., FLFE%+miR-182-5p agomir £ (E
2H)  F IR +MicroRNA Agomir negative control 21
(FH) TRAH (G H), HH 6 H,

MG REAE BT 1Y 25 25 76 H 2B % 17 K
FHRHEATLY) T B, H SR 21 KR IR B 45 245 )
[ A ORFFUGTT 3 h, THUFEMTT A B 4% H #E
B ali/K 0.4 mL+E 3% E DEPC 20 plL;C.D 4
e HEE B SIARTRATK S 53 il T 45 i miR-182-5p
agomir MicroRNA Agomir negative control; E F 41
HHMES SR, 5650 E 5 E miR-
182-5p agomir MicroRNA Agomir negative control;
G H E B 4 i 1 R + B S 13 55 1 DEPC,,
LB L k/d, 8T 7 d, fea — IRk 146
25 24 h J5 b B8N ERITEUM
22 FHALRMRKIRE R RIELE

AR 2158 A T2 R |, B A BT/ N,
M PEHUN RGN, & T 22 R R [ e, |
PR s KAk HE Y4 i/Masson Yot MK B H
S LELE A U 238
2.3 Western blot #2fHiZHZ1 NOX4 NLRP3,1L-18
ERRFIE

FREGE M2 2, B A% TR, #HH 100 mg:
1 mL A LI EA T 24, B S 2500 B 13, # B BCA
o s S U S EOR A T A o i, B S
NGB B T B (AR 5 BE R 4 109 F UK E IR AR T
EERE LA 80 V HLEHTK 30 min J5, VIRE120 V
VK B Z S50 O FL UK BE I , R85 /NG 3 TPVDF
JE #2218 300 mA THE FLIRFEHR 30 min, FERESSHUS
{871 5% MR DY EL A 1 h, TBST ¥4 %% 13X, 10 min J5
P H G ) — PR B - S 2 v BEPLIR NOX4(1:
1 000) \NLRP3(1:1 000) ez sifEhiiAk IL-18(1:
1 000), #RZFEFEPIA B-actin(1:10 000),4 CLEIE
PEIRIF B %, 55 =K, TBST i ¥ 3 ¥, 10 min/
U, MATE I 4F 1 — PR B, SRS 1 h, PR
TBST %% 3 ¥, 10 min/ik, HEPE5EH)E , i H ECL
5 LG, TEASE ROC R GE AR ] Im-
agel BTG IAT I E 73T
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2.4 qPCR ERM/NRATZHLE miR-182-5p Fik

FRBGE 220, A RNA HEBGR, #4218 305
SV T RNA $2H, Uiy ik TR , 21T
VR AE MR SR G A Ol 20 L 2
B Z T PCR A F AT 5% . # cDNA AR 41051
GV BCH ROV AR R AR TS, T
YOGS PCRALEHATY 1Y, I U6 1ER NZx)
R AR S ik 220 T RA R, BIF AT
WK 1,
2.5 GitESR

ABFE R SPSS 26.0 AT G40, 3t
FORME G IEA S0 H 5 2555 MLk “vas " HR | BT A
B R R F Prism 10.6.1 22 i %, 2H 18] HLE
KN ZRTT Z 501t (one—way ANOVA) , #t— Wi
PILLESH LSD ¥ B8 AR G IES T 8 248
3, MR Kruskal-Wallis H %55, L P<0.05 N2
SEAGI#EL,

3 H#R

3.1 BHNMNR—MITAERILE

A AN TR EAT R 2E O AR B, TRk i
IR WO, Johe s i 5 AR, (R BT s
IEH . 5 A AL, B /N AT ISP 8w
TR AELE NS R 2l H 2 OR8N 3l
SR BA Sk AR RN, B T T I
N AR RIS B, B EGPEE TRE, Sh IR
%, 5 BAIML, C F .G AU/NRAT 2RI,
AHESE PPUTAREAS | Tohi L BRI E 41/ R
12 B TN B 8, PR 5 B (A, P
TR D 44T TCHA B /N BRSPS R L 17 50
WG AR, 5 C 4UMI kL, D 4/NRAT Ak
AR RN, 5 EAAH .G A/NRAT R apk s

IE AR5 FEOUCRER BN . 5 F ZHAHLE, G
YUNEAT IR 22 R
3.2 FBHENRAEALR HE L EELE

A LR YT P SR B i e B | AR DL
RE AL 1 TR B B, 5 A AR, B 24132
SRR IZ AR 2 MR A ) T A v o o
S AAERIBKM . 5 B AL, C.F .G /MR
Jits 2H 25 5 i 44 352 90 i 20> | ] B K i A ] A B W
WAL 5 B 2Lt 2 25 B S S &, ASCRT L S <A T
FEl /D SOE AN AR 5 D 4L WL LA 1284k 475 g%
ZRIEMM, 5 C UM, D 41 555 40 A 2 <A
[ K, 5 E 4 F LG 4N
JEV T AT D3 43 1E B 1 9 RE A IR 10 | S A=A ) s
BRI 5 FZHARLE, G 2/ R PRI A DLWt 2
St VEULIE 1,
3.3 FBH/NRATALR Masson FEELE

A HATE R AE T BRI R . 5 A 414
F, B 4 AT UL I A B SOV O R IR i £F 4
DR, 5 B AL, C F .G 4/ BUR AT 4E TR B
R B 2 AR DA B AN D SR A A DT
FRFRI; D 2 TR FEI U TE W] Sl i/ T A 3 22 2 4
DU, 5 C 4UAHE, D R FLF TR ARE R,
E AL, F .G A/MNRUTBREEECR ; 5 F AL,
G A/ IFAF AETTRR IO 1 22 5 . TEILIE 2,
3.4 HHANMRMELR NOX4 NLRP3,IL-18 EA X
bry A

5 A 40, B 41 NOX4 NLRP3 IL-1B FEH#*
KA T (P<0.05) ;5 B 4HAHEL,CE.F.G A
NOX4 NLRP3 IL-1B & H #RIA KK (P<0.05,
P<0.001), 5 C #HAHL,D 41 NOX4 NLRP3 IL-1B
HERBAKEFE (P<0.05), 5 E AL, F.G 4
NOX4 NLRP3 IL-1B f& [ ik K F-F 5 (P<0.05)

&1 qPCR3I¥F3
Table 1 Primer Sequences for qPCR

EIL/ES S1F51(5-3) KB /bp
U6 1E [ : CTCGCTTCGGCAGCACA 75
JZ I] : AACGCTTCACGAATTTGCGT
mmu-miR-182-5p 1E [ : ACACTCCAGCTGGGTTTGGCAATGGTAGAACTC 69

JZ ] : CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCGGTGTGA
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Fig.1 Effects of Wuhu Decoction on airway inflammation in lung tissues of mice in different groups (HE staining, x200)

2 HEIFHF BA MRIARSIERR T4 TR AR08 (Masson, x200)
Fig.2 Effects of Wuhu Decoction on airway collagen fiber deposition in lung tissues of mice in

different groups (Masson staining, x200)
T i TR MR 2T 4,

5 F M, G 41 NOX4 NLRP3 IL-1B & KA K R
2R TG 2E R SL(P>0.05), FEILE 3—4,
3.5 BANRIHAL miR-182-5p RiLLL

5 A 4AHEE B 4] miR-182-5p ik /K- A o [
(P<0.05). 5 B AMLL,C.E F.G 4 miR-182-5p & pactin | |, |1,

NLRP3

HKKF BT (P<0.05,P<0.001), 5 C 4iMiH,D 4 A# B4 C#4 D4 E4 F4 G4
miR-182-5p FikAKFFEML(P<0.05), 5 E diALL, B3 REANRFESR NOX4 NLRP3.IL-1p B EEKE
F .G 4 miR-182-5p Kk K FEMK(P<0.05), HF Fig.3 Western blot analysis of NOX4, NLRP3, and IL-
AL, G 4l miR-182-5p FiKKFE RIS I 1B protein expression in lung tissues of mice in

,J%:SL(P>O.05) . FEULKS, different groups
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Fig4 Effects of Wuhu Decoction on NOX4, NLRP3, and IL-1B protein levels in lung tissues of BA mice (x+s, n=6)
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Fig5 Effects of Wuhu Decoction on miR-182-5p express-

ion in lung tissues of BA mice (x%s, n=06)
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RHEMEIL R, 5 BA L ANEr Bz 8l i LA
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1L-4 S5 50E K7 Rk a3 —3, 1 NOX4 7] &g 2%
MRS I SARAE,

BA | Kz 4 A AE S #E J 22 55 A 5 E B, B
FFRW]  NLRP3 1E R E L RAE/IMEAZ —  TE e KA

P T R AR SR Y o B AT DL B i
I I GRE 5 A e S BRUSRLfY 2 Y
B SEAE SN, I ST AR I, Ak o 72
J& NLRP3 S i B S A 3R BF7E A B, NOX4 5
NLRP3 G AA7E DI A AHSCHE . ROS 7155 5 NL-
RP3 /IMACHI |, 57 35 v i) DG SR 28 1 e R 2 1
fiti—1 354k, I IKS pro—TL—18 35 Y1 Ak R A3 6 % 1)
IL-1B, 5 & W ZE LA 5 A A -1 324k 1
(interleukin—1 receptor type 1, IL-1 R1)%Z54, 15+
IL-1R B8 HB0E N UHE S, 5 s 46 Toll FE52
A FRIRZ IR F B 38 FEAE N B ST HE PR KRG8 | T
FAGRE P, RIS TL~18 RT3 g i 1 s 40 i &
B R (S P M2 2K, S 3 2 TR
PR I AR T I AHR™, ZESEE A
HAE BA J5 ™ NLRP3 IL-1B fm &K IE 2R <0E
PR AT S AE , ] NLRP3 354k ] BH & 22 /% BA
FEAR,

miRNA /£ AR 4% RNA % AL 51, Al LLAE i
54 mRNA 37 v - BRI, 2B i 1) &
TERE R SRR W] miR-182-5p 7E BA {A& N A
RIh M A7 A 22 5 3R 3K AMIRPE BT miR-182-5p 1]
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NOX4 NLRP3 . IL-1B # F1#ik & ROS & H, 4 BA
(4 miRNA $E [RETT R AL AR IR, AT 3T E
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HOBA RAEM 2 BIH BRI RIK 5 A AL T
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iR T R S £ A TR, 4l NOX4 4519 NL-
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