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Effect of budesonide inhalation on HpARIh/STAT signaling pathway in chronic
bronchial mice

WU Guo-yu
Department of Pharmacy, The First Affiliated Hospital of Dalian Medical University, Dalian 116000, China

Abstract: Objective To investigate the effect of budesonide on HpARIh/STAT signaling pathway in chronic bronchial asthma model
mice. Metheds Thirty mice were randomly divided into three groups: normal control group, model group and budesonide group, with
10 rats in each group. Mice in model group were sensitized with ovalbumin (OVA) on day 1 and day 14, and aerosolized 1% OVA on
day 24 and continued drug stimulation until day 28 to establish an asthmatic airway remodeling model; mice in budesonide group were
inhaled budesonide 30 min before 2 h inhalation of OVA; mice in normal control group used physiological saline instead of OVA. On
the 28th day, the mice were sacrificed 24 h after the last atomization. The pathological image analysis system was used to measure the
airway morphological parameters of mice. Then the peripheral blood and lung tissues of mice in each group were taken, and the
peripheral blood was detected by ELISA kit. The expression levels of tumor necrosis factor (TNF-a), interleukin-13 (IL-13) and
transforming growth factor-p (TGF-B) were detected in the supernatant. HE staining was used to observe the pathological changes of
lung tissue. Western blotting was used to detect protein expression of HpARIh, IL-13, STAT3 and STAT6 in lung tissue. Results
Histopathological results showed that the inflammatory cell infiltration of the bronchial wall and the structural changes of the bronchial
wall of mice in budesonide group were reduced significantly (P < 0.05). HE staining results showed that the infiltration of
inflammatory factors in lung tissue of mice in budesonide group were reduced (P < 0.05). The results of ELISA showed that the levels
of TNF-a, TGF-B and IL-13 in peripheral blood supernatant of mice in budesonide group were significantly lower than in model group
(P < 0.05), but still higher than control group. Results of Western blotting indicated that budesonide inhibited the expression of
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the asthma-inducible factor IL-13 by increasing the expression of HpARIh and inhibiting STAT6. Conclusion Early aerosolized
inhalation budesonide can effectively inhibit the expression of inflammatory factors such as TNF-a, TGF-p and IL-13, and inhibit the
expression of 1L-13 by activating HpARIh/STAT signaling pathway, which can significantly reduce asthma.
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SCRE RN (RIRREENG) S Z R 25
S FOZH P 53 WA TR 1 2 5 (R A PR SO B e, B
BT M TC 58 ARG A VM . EUAIE S BN R AL
o, RIERFRB B CEEMIEN, FHARHZ
P RIED 5, WA ZE -0 (TNF-a) FI4HJH
& 13 (IL-13) FEALEKET-B (TGF-B) &5
TN PR S0 S A, 1L-13 2 A 2R B A R 4
B9, TR Wy SR () S e IOBE, - Feilt
AT ) — WU F 2 B AE I g i AL IL-13
2 [ WP TE AR AR IR, R  (E E R R
] EE PR AR S S, AT S S0 8 DA 8 P 8 T A 4
PRE. H—J7TH, IL-13 R RE & IEE(E 514 5
BRI T (STAT3/STAT6) KR IENE KAEH
U, it 7t 45 SR Ak 2 TR e 4t Pl 2R A
|71 (polymorphic spiral nematode warning element
release inhibitor, HpARIh) ] LA IL-1361, ¥z
O T 2 AT 2 B LR B A AR T SR
Wit PRI 2454, OGS B Mg 1K) 98 0 s N H A — i B4 A=
S L P N i = Resh i VAN =l o R PR =2 T s
HHZE AN AT Hh 2% 2 75 7] LUiE i HpARIh/STAT
E T BN IL-13 R RAEA, AN A EAT
T sV E S 5l g S A FHLE, R TT
25T R AR T ) LB AL T 1)
1w
11 X=h

BALB/cCd /IR, MEME, 6 &y, 30 H, 1RJE
& 20~259, RS Se s A IR 5T A Al 42
fit, ZHPIVERTIES : 2019X36524.
1.2 RAFISNE

TNF-a. TGF-B A1 IL-13 ELISA X7 &H H %
RIXF AR, EARMBEMEACE &N
Thorme A ]/, & HEEHNHI74 H Roche A7,
fPT HpARIh. STAT3. STAT6 Al IL-13 B 55 ik
I E Cell Signaling 2 ] A% B B 75 254k
&5, B NR SN, THENLEG T 525 (48
Leica Qwin A7)
1.3 7

N AT ZS VR B (1 mg @ 2 mL, it

H20140475), B (AstraZeneca Pty Ltd.).
2 FHE
21 INRRERIRBIE N

NEREENLAY R 3 4H, B41 10 W, BEAIA . /R
T5 1 KM% 14 Kip 0.2 mL 8O [SUINAEA
(OVA) 100 png. A EMEREER: 400 pgl, 2 24 XKLL
1% OVA ¥ Ak, &K 30 min, FF4: 25 28
K, K OVA FALHT 2 h ZAL N AEFE E 7K 20 mL,
K 30 min, FELEEARG 1K OVA Zib. filhss
M. BHUPRFEIBIIA, RYE SCERIRIEE, fk
OVA ZALHT 2 h IR 0.5 g/l Aih 31555 4 ik
20 mL, K 30 min, FFEEFERJE 1K OVA Fib.
WA NRTE 1 RAIZE 14 K ip AEFEEEK 0.2
mL, 5 24 RUVAEFEKERZI, &K 30 min,
FREE2 5 28 K.
22 IMNEFELREBYIR . REMNEGRSH

FHNR ARG 24 h T MR, BUH A -
M, 4% AR E 20 h, ARV R JE1TI5
ANG-THLL (HE) Getty; WA Leica Qwin [E22E4
ST E SCRE N K (PD. B BETIIAR
(WAL, AUEFEUIAR (WAMD, AUE
WLz E (ND, ¥ WAL, WAm. N f Pi #E4745
‘{ﬁp{‘[gj-lo]o
2.3 ELISA Et&MSMNE M E5E TNF-av TGF-B #1
IL-13 7K

B AT /N AR 2K, IRERBUM EPiEE, &
HAGHE S0 E3E, RIEBCRA ELISA ¥4 i
TNF-o. TGF-B F1 IL-13 (&=, M™iiLiidn &
Wi B PR
2.4 Western blotting # HpARIh,IL-13,STAT3
1 STAT6 EHEFRIAKFE

HUMZHER, BTSSR i, sl s
FHE R, BONRTIRE R . EAERTERUE N R
FELEPRR, B/K 5 min, FERFTAT-80 CHRAT.
SDS-PACE HLk 5 #EAT Fe B4, % M Rl 2 i
Jid A A= W3Rk AT B, PBST 1E %k, #1430 il
I\ HpARIh, 1L-13. STAT3. STAT6 A1 B-actin
Puik, ¥4 1:1000 ik, ZRMFEL1hE4 C



NS TET Y3 Drugs & Clinic

#3HHF F12H 20204E 12 H + 2300 +

. WHREBEFW, Mom=ERTE 90
min, PBS k&, SAJEM ECL KIGH, 1h
RCASCAS W I 411 FEL
25 HitFESHh

SZI6 BR8] SPSS 15.0 Bkt gi it Hr,
HERRLLX £ For, AMEEH taK%, 24
(] LR FH BRI 7 2 i1, DA P<<0.05 A ZE R A
Aot Lo

3 &R
31 HEENENRI[REREMEELEN
TR 2H =0 BE R TG R B 6 R R,
TEEEI] IR, WAUPI. WAM/PI Al N/Pi 5%+ 21
P BN (P<<0.05); it Z3 {84 S0 S BE I
RV FRE A B B4R, SCREREG SRR
/b, WAWPI. WAM/PI F1 N/Pi 5HERIZH Lk, 55
FFHK (P<0.05)). W#% 1.

#£1 KENE WAUPI, WAM/PI F1 N/Pi EEEE (X 3s, n = 10)
Table 1 Comparison of WAt/Pi, WAmM/Pi and N/Pi of mice in each group ( X 4s, n = 10)

ZH 5 7 /(mg- L1 WAL/Pi/pm WAM/Pi/Lm N/Pi/(/>pm ™)
paylis} — 6.442.0 26408 0.0294-0.026

T — 19.245.1% 8.1+3.1% 0.06240.020%
A b 55 1 0.01 13.4+6.0" 50+2.0° 0.02240.022"

LSRR #P<0.05; SHERVAHELE: "P<0.05
#P < 0.05 vs control group; *P < 0.05 vs model group

3.2 MMERTENE /N RAEALEH

HE JetaZi R TR, XA/ B 235 i m]
WIEH MR, TG e, SCREE R
TR, S AR DL 28 RE 20 IR s AR AL /N BR SR
LA 2R S A0 2 234 B 2 () SORE R IR
RERIEMN F) SCVEMLE LA, e sr
AW, o w] ILRhWE; AR SRR AL
Eb, BiZHZR SRELR ML R g /b, Bl 2R 5k 1

Wz, MR T wR, WA 1.
33 Tt ZEHIHINR AR RERFRIE
ELISA 55 EoR, HxIMEZH bhEs, BAYZH /MR
M3 P R AER 7 TNF-a. TGF-B AT 1L-13 ik /K-F
BEWMN, ERBREASIHFEE L (P<0.05); 5
RUAH AR B, A7 b 53 48 25 24 20 /N BRI 3¢ 98 0E R 7
TNF-0. TGF-B fil IL-13 FRiL/KFEERIL, EH
HA 4= (P<0.05). W#E 2,

TR 8

E1 BEPDRMENREFURER
Fig.1 Resuls of phathological observation of lung tissue in mice in each group

Fz2 KENRIIMFSH TNF-a. TGF-p F IL-13 7KF (X 3s,n=10)
Table 2 Levels of TNF-a, TGF-B and IL-13 in plasma of mice in each group ( X s, n = 10)

21 5 FH/(mg- {7 TNF-o/(ng-mL™1) TGF-p/(ng'mL™) IL-13/(ng-mL™)
Xt — 10.2140.85 11.614+1.81 11.2941.24
Y| — 29.54+2.64" 28.10+3.65% 30.54 +3.08*
A 257 0.01 19.62+2.62" 15.56 +2.87" 18.52+3.78"

xR *P<0.05; SHAALLE: “P<0.05
#P < 0.05 vs control group; *P < 0.05 vs model group



2310 - AR HEwEkAK  Drugs & Clinic

FIsE F12W 20204128

3.4 TithZEEEHIE HPARINSTAT (S iBK.
EiRIER

Western blotting &5 R 27x, SXTREAFALL,
BRI HpARIh F1 STAT3 5 #1424
ik, STAT6 Fl IL-13 [ FARIAME &, 1 A Hh 53

STATG | S O
STAT3 - — Hé

= 15
HpAth- | — | ﬁ 10

B-actin | s GEE -

XHHE S BIR ATHLERGE

0] 5 4Md] STAT6 Al IL-13 AURIA, T in
HpARIh 1 STAT3 HH XL, ZREFAHIIFE
X (P<<0.05). 15 B A Hh 23 £ 38 ik 0% HpARIh/
STAT3, it STAT6/IL-13 FiE KIEFLREH . W
K 2.

- R
# (=Fie]
# | = Py
i ]
B,
* *
i
IL-13 STAT6 STAT3  HpARIh

S5xf AR *P<0.05; SHEMALLE: "P<<0.05

#P < 0.05 vs control group;

P < 0.05 vs model group

2 BENRALELF HpARIh, STAT3, STAT6 # IL-13 EAFKIX (X 25, n=10)
Fig. 2 Protein expression of HpARIh, STAT3, STATS6, and IL-13 in lung tissue of mice in each group ( X s, n = 10)
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