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Inhibitory effects of budesonide on pulmonary OX40 expression,airway inflammation,and
airway hyperresponsiveness in asthmatic mice
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[Abstract] Objective:To investigate the inhibitory effects of budesonide on the expression of 0X40 (CD134),airway inflammation,
and airway hyperresponsiveness in a murine model of asthma. Methods: Total 18 BALB/c¢ mice were randomly divided into 3 groups.
They were control group,ovalbumin (OVA) group and budesonide group. Mice were sensitized and challenged by OVA. Airway
responsiveness to acetylcholine chloride was measured. Hematoxylin & eosin staining was used to assess the inflammatory cell
infiltrates. Levels of 1L-4 and IL-13 in bronchoalveolar lavage fluid(BALF) ,and total IgE and OVA-specific IgE(OVA-sIgE) in serum
were detected by ELISA. The protein expression of 0X40 was determined by Western blot analysis. Results:The airway resistance in
the OVA group was obviously increased in a dose-dependent manner by administration of ACh,whereas only a slight increase could
be detected in the control group. There were no significant differences in baseline airway resistance among three groups (P > 0.05).
Treatment with budesonide led to a sharp decrease in airway resistance compared with the OVA group (P < 0.05). The number of
eosinophils and total inflammatory cells in BALF in the OVA group increased significantly compared with the control group (P <
0.05) ,which was significantly decreased by treatment with budesonide (P < 0.05). The levels of the IL-4 and 1L-13 in BALF,and the
levels of total serum Igk and OVA-slgE were significantly increased in OVA-sensitized/challenged mice compared with the control
group (P < 0.05). Administration of budesonide reduced the levels of those Th2 cytokines in BALF,and the levels of total serum IgE
and OVA-slgE,when compared with the OVA group (P < 0.05). Treatment with budesonide increased the ratio of 0X40,compared
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with that in the OVA group (P < 0.05). Conclusion;Budesonide could inhibit the airway inflammation and hyperresponsivenes by

down-regulating the expression of 0X40.
[Key words |

SCRE G (BEN ) S22 R S 5 I H A A
T I B S PR S SREPE AR S R LR B , HE R
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1.1 A

18 H 6~8 &% SPF 2% BALB/c Mitk/ N, (A H
(20 £ 2)g, WA bt g F S50 s A R A,
T ST R ERER S S s ey 12 h BIE/12 h
FRRE  EIRON 22~25°C W EE N 40%~T70% , F5ORia] A
SR, HHRUOK, BEPLS R 3 4, B 6 H HIER
X RRL (1EH7 4 ) 2 Mg 700 2 (WM 2 ) A A Hb s 7
4,
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Al JE ) s A A S AE TR AR ; OX40 £ sl et
1K (Santa Cruz 23 %], 3£ ; A4 & (interleukin, IL)-
4 F11L-13 ELISA %) & (R&D A ], £ H) ;1gE
OVA $5 5% IgE (OVA-sIgE )ELISA {5 & (BPB 24
A, M) ;B-actin ZIEREPLIE (ML EDA
Al /N U D REAX (Jb 3t 2R AT BR A ) 5 1%
IR e AL (Eppendorf 24 /), f5E) ; PARI Tur-
boBOY N Z5ft.s (PARL A H, FE[H)
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1.2.1 g EARVRIER 225 7 ik

WENG L A AR TR L 56 0,14 KR s 3 St
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asthma ; 0X40/0X40L; costimulatory pathway ; budesonide
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21 KIFEH 5%0VA WAk, W0k /N B i & A
R 3K, AR 30 min, iELE 8 JH, AR T
OVA ZALHT 30 min S5 1L A A H R FEIR S 6 ml,
IEH AL AA FEER AR AR OVA VERE s 158 S Ak,
1.22 =F& AR

ZROCER 6] 7 AT A I, /NEUR
WEALW A 24 h J5 , ICE e Z-80 (70 me/ke) R,
TR S BN ERIK, N 2 mm DR AT
SR 23 IR, Rk E 27 Sk
DMEZGZG, BRI A 6 ml/kg, FPAR R
90 K /min, WEIFELR 1:1, ki &1k L B AR
(Ach) (Z351L4 10.30.90.270 we/kg FEA ), HELED
SRR R PAGERR A,
123 fiF % IgE OVA-slgE & ¥ &% Mt i bk
(bronchial alveolar lavage fluid, BALF) * 1L-4 #= IL-
13 K- 52

A1 ml (43520 04.0.3.0.3 ml)PBS #4735
B VHESE, M >85% , BALF 4°C 1 500 r/min
B30 10 min, WA L3 o FH ELISA JAASI 107 &2 TeE
I OVA-sIgE & BALF 1 IL-4 Fl [L-13 & &, Hik
W BRFAR G U BARAE . FEREAR ) 450 nm
RO S A 8 A A o A A RS R R
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min , L35 A BCA 0 85 FIVREE . 50 pg 2R
TSR E AR W [ 100 mmol /L = F2 B 3 F b
R L (Tris-HCI, pH 6.18) .20% H il .0.02% IR B
W 2%+t "R RN (SDS) 200 mmol/L A Ji
BEEE (DTT) ], 1295 N s Tk R B I FL Uk o3 BS B
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(1:3 000 ks ) AbHE 1.5 h, BRI H A0 GG0 & o
0X40 51, BALwmER 3 k7, LU/MR B-
actin NS (1:100 FikE) .,
1.3 %itsr%
i B DB+ bR (v £5) RN,
SPSS13.0 etk AT I 22 000 . A 2RI 22 5710 .
FERH B R J7 225301 (ANOVA) , PR ELBER
Neuman-Keuls ¥:55 , LA P < 0.05 £/R 2ZFAH G112

2.1  Arisrmaekes s R A6 %R

3 /N B SE R I AHEL, AT 1.0~1.6
emH,0/(ml+s) (1 emH,0 = 0.109 8 kPa) , A7 &
Ach(10.,30,90.270 pg/ml) i & /S8 S0 P 4G
o, W 2H AT A A 2H /)N BR324 S BE D B
mTIEFE A (P < 0.05), A A8 iy -F-44 e RE
J1 e i 4 B B AR (P < 0.05,3% 1),

x1 BHNREREKEZBREFERIHEHSER NS

Table 1 The comparison of airway resistance in each group after stimulation with different concentration of acetylcholine

chloride [emH0/(ml-s) ,x + 5]
g o CTRARARHR B (pg/kg)
10 30 90 270
E#H(n=6) 1.36 + 0.14 2.81 +0.13 4.03 + 1.03 5.37 £ 2.02 6.77 + 1.06
S (n = 6) 1.54 £ 0.18 2.83 £0.18 8.19 + 1.28" 11.7 + 4.14* 24.23 + 3.78"
Hib 2L (n = 6) 144 + 0.15 274 +0.29 479 + 1.81* 7.12 + 191 13.43 + 2.68*

HIEWHMLL, *P < 0.05; SWEmAAMHLL,* P < 0.05,
22 AR fEAE R IgE OVA-slgE & BALF P
IL-4 1L-13 #5% R

I i 2H 375 A IgE F1 OVA=sIgE, }2 BALF H IL-

AR TL-13 K4 IE H I B T (P < 0.05) , A
ZE{EZH 1T L IgE A1 OVA-sIgE, 2 BALF 1 IL-4 Fil
1L-13 7K P2 B B FAIR (P < 0.05,3% 2)

X2 RANMRMFEE IgE.OVA-sIgE % BALF H1 IL-4 IL-13 /K FEEL 5]
Table 2 The comparison of levels of IL-4 and IL-13 in BALF,and levels of total IgE and OVA-specific IgE in serum in

each group (x£s)
g3 BALF (pg/ml) Serum (ng/ml)
IL-4 IL-13 B IgE OVA-sIgE
IEHEH(n=6) 2042 + 6.48 1691 + 2.67 34.56 + 9.32 3.38 + 0.69
EEMGA (n = 6) 132.30 + 13.31* 63.95 + 10.56" 191.26 + 23.53" 20.90 + 1.76*
HZRAELH (n = 6) 63.65 + 9.92 31.84 + 6.35" 81.84 + 16.24" 9.30 + 2.97*

HIERAML, "P < 0.05; 5WEGAML,” P < 0.05,
2.3 A fE e s RAGE K 6 R A R
E Qo R, 5 IEH AR M 2/ BRUSE
FBOK I, 0E AR SRR BT

JE LI R A BRI ZH R LA L3 R A L2 7 L2 240 f
WETR TR SRR RAEANNRIRIE A AR
%"ﬂﬁ/]\fﬂi fnﬁiﬂﬂ& E%{UZ?‘(IEI 1 2%3)

A: ﬂiﬁéﬁiﬁﬂﬁﬁéﬁiﬂﬁf”ﬂﬂ B: ﬂ?”ﬂﬁ?ﬁfib\ Hlﬁxﬁéﬂﬂﬂ@ﬁg{ﬁﬂﬂ C: ﬁi& ﬁéﬂi'i’ﬁ Ji] Bl ST AN
Bl 1 4RI ZURHEYL A (HE, x 200)
Figure 1  The pathological observation of the lung tissue in each group (HE, x 200)
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FHEIN (P < 0.05), SR LLE, b Al
0X40 FKILHI L (P < 0.05,18 2),
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Table 3 Changes of the numbers of total cells and differential cells in BALF in each group
(x 10%/ml,n = 6,x £ 5)
Eibl 240 i B K FLE A WE R IR IR L 20 SRl
EH A 10.01 = 2.17 9.34 £ 1.57 0.10 £ 0.01 0.28 = 0.11 0.15 + 0.04
EAlTE) 66.85 + 19.63~ 19.60 = 3.50" 24.54 + 4.01* 15.14 £ 2.98* 10.38 + 2.42*
A AP 24.01 = 5.76" 8.99 + 2.44* 10.01 + 3.00 4.82 + 1.05* 429 + 1.24*

SIERWAMLIL, *P < 0.05; 5EEMAAHLL,*P < 0.05,

EH A Wb AT AR

0X40

B-actin

2.0

1.5

*
E'S

1.0

0X40 X EFE

0.5 1

EH U W 2 A A
SIEWAMLE, “P < 0.05; SR AM L, *P < 0.05,
&l 2 Western blot #: il 4-2H /N, OX40 & /K SF-F ik H

Figure 2 Expression of OX40 protein in each group by

Western blot
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