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A b 75 T8 02 Wig K Sl B J04 il 241 21 i 21 %
-1 PR

gk AL BEAL XM, 5K E

(o BEARERIVE, #d ki 410005)

[# ZE] BB WK R RGBT 20 21 M0 21 3 (& -1 (heme oxygenase-1, HO-1) 8 1 2 5E R 3B 45 41,
P B A #4548 (budesonide, BUD) %} HO-1 & [ R EEF Fak 52 m . ik IR A (OVA) 3l Bk KRR T
B M S AR, IR B R A AR P A e ZEK AR (DXM) Il 8 2K (Hemin) K& BUD b3, 43 3510 52 ¥ & J5 4
B aii COHb [ E 43 bb i 5 THA80 0 Y i YR ( BALF) U7 Hh 4 I S EORN 43 28 B 43 L s R AT 30048 ) TR 4R 1k 4
ML T3 s B e 4146 A RT-PCR Al 77 2005 HO-1 FERE M K BT R Ry B e BRI Rk, R AR
Y PRI B2 BALF 241 i 27 {275 Hemin (H) ZH .DXM (D) ZH71 BUD (B) 41 48 V20 M2 3B i ( A) 20 3%
W (P <0.01 5{ P<0.05), 5XFR(C)4A,A H.D 1 B4l HO-1 F 1 FEH Kk L LA ML % H (COHb)
SREENTIE(P<0.01); 5 A A1, H.D #1 B 21 HO-1 25 H &% mRNA F£ikIR 8 & THH (P <0.01 5
P<0.05);D 41 H 4| COHb R BETHR (P <0.05), 4518 BRI RN HO-1 23k /K B i o . 25 3
I 387K HO-1 WIRES: 5 T B ) & 2ot i 5 HO-1 X6 K RO i A58 700 <3 4 i A (4P VE AT s BUD il DXM XK BRI i
BT ASGE RAEA (R AP E L, AT RE il T RG24l 4 HO-1 3R i,  [HEHKILRIZE,2008,10(3) :376 —380]
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Effect of budesonide on the heme oxygenase-1 expression in lung tissues of rats with
asthma

XU Xuan, ZHONG Li-Li, JIAO Su-Min, LIU San-San, LI Yun, ZHANG Bing. Department of Pediatrics, People's Hospital
of Hunan Province, Changsha 410005, China ( Zhong L-L, Email; tigerliu 007 @ sina. com)

Abstract: Objective To study the expression of heme oxygenase-1 ( HO-1) gene and protein and the effect of
budesonide (BUD) on the HO-1 expression in lung tissues in rats with asthma. Methods Fifty male Sprague-Dawley rats
were randomly divided into 5 groups: normal control ,asthma model ,dexamethasone ( DXM)-, hemin ( HO-1 challenger) -
or BUD-treated asthma. The asthma model was prepared by ovalbumin sensitization and challenge. The rats were sacrificed
24 hrs after the last challenge. The blood COHb content,and the total cell count and the percentage of differential cells in
bronchoalveolar lavage fluid ( BALF) were measured. The expression of HO-1 protein and mRNA in lung tissues was
detected with immunohistochemistry and RT-PCR, respectively. The airway inflammation situations were evaluated by
histopathology. Results  The airway inflammatory cell infiltration in the DXM-, hemin- and BUD-treated asthma groups
was remarkably alleviated compared with that in the asthma model group. Compared with the normal control group, the
expression of HO-1 mRNA and protein in lung tissues and the blood COHb content in the asthma model and the DXM-,
hemin- and BUD-treated asthma groups were significantly up-regulated. The DXM-, hemin- and BUD-treated asthma
groups showed significantly increased expression of HO-1 protein and mRNA in lung tissues compared with the asthma
model group. The blood COHb content in the DXM-and the hemin-treated asthma groups was significantly higher than that
in the asthma model group. Conclusions The expression of HO-1 protein and mRNA in lung tissues and blood HO-1
activity increased in rats with asthma,suggesting that HO-1 may be involved in the pathogenesis of asthma. HO-1 may have
a protective effect against the airway inflammation in asthmatic rats. BUD and DXM can up-regulate the expression of HO-
1 protein and mRNA , thus providing protective effects against the airway inflammation in asthmatic rats.

[ Chin J Contemp Pediatr, 2008, 10 (3) :376 —380 |
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NG A AL B A, A MRS e, A
FERIVAAC P N 2 5 T e kst HO-1/
CO REibR TS5 Mma # RN, BHAPE .
PUAAAL I BP0 A0 I 0 T %5 2 R 4L SRS B AR P R
FIY o I W32 28 G0 A W W v 1 4 P 28 1 5 1 )
HNE B TR AR A T Kk BN R R &R
(GC) FIyg 4 A 3 7= AR DL SR T S8k B a2k
W2 I A AR R R R R S5 HO-1 R #9
LRI FE A AT 41 o A i 2 2 30T 4 R 17
T PR A — e A RUOBE R R, B b [ 26
25 R 0 RER BT RAE L, & B E R, Rt
RIRYT IR R B R S VR R AR P T e R 2
Wyt ARSI DA B AR R S X G, BIF S L i 2
21 HO-1 IR, DL S AW Bz ot 3 3R A i s
X HO-1 Feak s, o ) B BUD 597 1% i (1 /E
FAMLHI B B8 2= ek

1 #HR5HE

1.1 zh#ad

THIH R 4 S 11 K B Sprague-Dawley K i
R AL R F B k44t ) 50 H K E 200 £20 g,
BEAL X IR (C) 4 R (A) 41 A b As
(B) 21 HFEKFA(D) AR (H) 4.
1.2 Fi&
12,1 #AHE  BEmBA R HES BRI
REREET T R AR Bt 4 BRI & T I B
AZl HZ4.D 4 B AMBHCH 10% OVA(Sig-
mar) A ARG 1 mL (% OVAI00 mg, & 45 fb5H
100 mg F K& E OH AT B B (2 0CAE P il it o
FIE)5 x 10”7 AN) B8 1 55, C 4100 A AR B R K AR BF
OVA RS, HA P BT . 2 JHf5H# A,B,D Jt H
HE T 05 W TS A DL (3,52
em” x @ x19.5 em) N, F PARI BOY & Ji % 1k 7%
(PR A5 A St s 11, 5 A 1% OVA
PEATHESE T d 3%, 30 min/IR ., H 412 80l
RERAERRR LR 8 h 4353 i s 1 4 Hemin ( Sigma
A F) A7) 100 umol/kg 3 D 2H J2 4 B HUR BRUE R 1K
ORI P E ) DXM 1 i ( R M SR A
FRAFIAE ) 0. 5 me/kg; B 2H 73 59l 78 B I K HiF
30 min SR G 6 h 457 B K B BUD (Ff iy ) 5
AFEVAS) TR 0. 64 ml/kg ™ A AR K &
2 mLEMW A RIG 3 A kAR A 4. C4
WOR FAAEFER KA OVA ##17. RIRIE 24 h )5
JRIE R B, A7 0 I ZE R 420 1. 5 mL, ¢ 5K 7% T

090 FESR 5 v 52 42 1 COHb f9F 43 [ & 1, i,
AR5 AT I HE VG , R4 BALF KU 44, 43 5]
D5 5 5 A0 BALF 41 Jif S 80RN 45 20 40 i 43 25 A 4y
L, A 20 804k 27 1 0 2 il 41 21 HO-1 i 3k
K4E RT-PCR 3E I 2 HO-1 JE R 3Rk ) A8 4k 5 2
A il 2H 2P0 B 2 A I A3 B A R AE R DL
1.2.2 BALF &0 BALF w2 M 40 Jfa . %%
OO R T A Bk Ty AT
1.2.3 mEARFHN BOK BER 43 il 41 21
BT 4% ZRWEHEE, HRAEEE U, 95
A - Ye B 5i kG
1.2.4 X AF AR X MwieiziET s %
Temelkovski ' 71440 30 40447 J) 61 48 1 200 32 10
PO, B PEE =20 MRE
1.2.5 fiaAzis [ 2 UM 2H 21, ], 8
AL VIR AR YOI A eyt A HO-1 T4k | 1L
FPihe 1gG PriAF DAB & A (3% B BN EA
A)) L EE R F YPS-2000 2 41 R (055 B4 5] SC 43
Mr & Gext HO-1 2 [ 3235 K172 2534, DA
FHME AR A e it S A 5 < 100% 1 HO-1 £ fiffi
HAHE A MFRIBMAE.
1.2.6 HO-1 mRNA #n|

() 519 %) k. HO-1. FiF: 5 GAG GAA
GTT TCA GAA GGG TCA 3', Fii#:5'TGT GTG GCT
GGT GTG TAA G 3 414 B Wi K B .234bp, 591K
B T A TR FA

(2) 3% - AR ROV (RT-PCR) : HUL pg
i RINA 5 3CHR ) BEAT 00 5 3% R, 53 2 3% 7 B
10 WL #£47 PCR, i ] 20 Wl S i 4k 2% [] if 4 4%
HO-1 #1 B-actin, PCR i EAK I E IR SR .95 C
5 min,94 °C 30 5,55 C 30 s,72 °C 30 s 35 PMEH,
AR LE AT [] A 72 °C 5 min P58 B , B 10
WIPCR P~y AT HL Yk  HEAE H 6l FHE I A5 o3 #r
ARG AT T
1.3 SitAHE

TG AR £ R (2 2 5) TR, ZHEA
PR Ll AR FH B TR 3R Ty 2 43 B 5 WA A8 St ) 4 DG
FHELARR BT s fli J SPSSI1. 5 B A kA7
geitort.

HR
2.1 FHHAKXREmEFEIKLE

AR B2 SRR 2 P B B, 2 Bk J0i i
AT I e AN LA 7 S AR, 7 B A R BRSO
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NRA B TMEREESE, CHT EIRBIR. B4,
D A0 H 2R BRI g A AR A A 2 I g e H
AN D A 1 R R TR S KA 6 K
SET: (SEIRABT)

2.2 FBAKXR BALF gl fn 2 8T 8. o2 Kt
tb3g

*1 &4EBALF BHMBHK S EITHESILEER

A 41 BALF 240 g S8 EOS ol 4 LB B0 7
P EE R T C 41 P <0.01), B4L.D41M
H 21 BALF w4 i 5% EOS 5 40 g S50 1 43 LE
P A AR E TR P <0.05) Hi T CH(P<
0.01),(%1),

(x%5)

A BUBC 4R x10*/ mL) W R b 4 [ K % MR % S ke HAbA %
C 10 20.33 £1.55 4.40 +0.62 6.20 +1.83 83.17 +5.36 5.72+0.04 1.81 +0.02
A 10 120.32 £9.31" 24.31 +1.12° 10.87 +2.25 54.23 £4.31" 11.05 £0.56"  0.85 £0.04
D 9 51.03 £2.04"" 15.84 £2.03" 8.18£0.37 67.34 £4.93" 8.31x2.01% 0.71%0.27
H 9 66.32 +4.33"" 17.03 £1.16"* 8.73+1.28 66.60 +4.46™¢  8.52£1.17"° 0.82£0.03
B 10 49.27 2.17*" 15.98 +2.26" 8.07+0.78 65.87 +5.50 8.29+0.95" 1.03+0.15

a: 5 CAUMIL P<0.01; b: 5 A 4IAILL P<0.01, c:P<0.03
2.3 BHARMALABKB-RARLERISER
BBl ¢ 1 20 B R T A 43

A H,D F1 B Al L 7 SR ARG - e (o m]
LS B M A8 T R R MR AR IR 1, L) EOS | I 4
JH AN FF PR AR M DA 2 A ) S A% i 96 s P s el DL R
PEARMIE A , 40/ S8 P Al DL R, 20 SR
U EEAC R, C 4 NJC Bk s . AR T C 4,
AH,D Je B A SAUE T BE AR PR A I R T P 3
W (¥ P <0.01) s AR T A 41,H,D & B 413¥
B E VAL (P <0.01 58{ P<0.05), (2, 1),

®2 [AMALXSERBEREAMZEITS (=)

2071 R SCAAE A AR A A R R4 (43)
C 10 0.11 £0.02
A 10 2.36 £0.15°
D 9 1.70 £0.35%"
H 9 1.92 +0.77%¢
B 9 1.71 £0.22%"

a: 5 C Y1tk P<0.01; b:5 A Z4ifHLL P<0.01, c:P<0.05

2.4 REBAZUEF
HO-1 f HFE g R R . C AOCE R

®3 HBAMALR HO-1 . EFRIZE HO-1 ERFEER £ M HbCO SENEHR LI

wRAK, 5 CHME,A,H,D & B 4] HO-1 FikE
AR () P <0.01) ;5 A 4UfHEL,H 41.D 41 )% B
21 HO-1 SRR EHR () P <0.01) , mf5HE NIl
HO-1 BHPEAH M 3 2 0 T30 38 R A0ie F R~
EWsdifu(#£3,K2),
2.5 RT-PCR #il

RT-PCR &5 @R . 5 C AL, H B F1 D 4145
S5 R BRI m, (¥ P <0.01) ;A 2B B3 5
(P<0.05);5 A 4ifHLL,H.D A1 B 28] 4% =5 (3
P<0.05),(F3,E3),
2.6 £ HbCO ZENE

AXTF C 4, A H.D #1 B 41y COHb & &
R (¥ P <0.01) s iARX T A 41, B 4] i

5,D 41F H 41 COHb &3 EHE (¥ P <

0.05),(#3),
2.7 £ COHb B4rib & 25 HO-1 RIZEZH
HIHE & HT

HO-1 AR IE K5 HO-1 HE P Rk K K
421l COHb 1 43 Lb & 5 3 52 I 35 TR AR OC (430 R
r=0.897,r=0.971,¥ P <0.01) .

(x%5)

451 Sk HO-1 Rk it (PR 2 L) HO-1 BN R ROCH LU E 4x1fi. HhCO T 43 Ho i it
C 10 5.03+1.22 0.323 £0.05 0.45+0.35
A 10 27.14 +4.68° 0.684 £0.02" 3.89 £1.15°
D 66.61 + 14,541 0.997 0. 13%° 6.45 £0.51™°
H 9 81.08 £9.01%¢ 1.106 +0. 18%¢ 7.54 +1.03%¢
B 10 67.12 +12.03%¢ 0.963 +0. 12%° 4.15 +0.33®
a: 5 CHIMHLL P<0.01; b:P<0.05; c:5 AZ4AMLL P<0.05; d:P<0.01
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*o A L& s |
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’ > ¢
Y A
A ) . N Y "rnk

E1 5HAXRIMARRETR (FHARE - FLLE x400) A XTI IS R TRl s B R RI A . 30
T B T DK ARt 98 40 IS0, 045 EOS | ML 2 M6 | 15 W5 40 o 28 200 25 5 48 M 4 i T B AE S U BRI R 2 BB IBEAN 2 i i
RN L5 D B 62 b 9 W) e 96 A T AL EOS , S48 1A AT DR VAR , AT B R B0 BT 24, RS M s B LIRS 25 AN BN, S0
WUERRE AL, Cofib s fdl; D.bZORMAl; E. 24, 105 A5 HBA AL A 28 A M 208 46 5 I S 1% T i gt

T,

SA B

s A

. )
1Y
)

.

& 1

C

E2 5AMALR HO-1 Fik( REHML x200)
P, WM HO-1 8 RIS Co A AR t8dl;
2 0 i A TR 2 T A 6

A KRR AT AR D B HO-1 Rk
D 3 SR 5

M 1234567891011 1213 14 15 16

B BN A« 55 0 B AH
E: M4 ARl SR LS R4 HO-1 i

X IR 4 452 kb
G 234 kb
F 21 2 452 kb
234 kb
A7 Hb 7% 18 41 452 kb
234 kb
b ZE KA ZH 452 kb
234 kb
[N SES 452 kb
234 kb
B3 #FAEMAL HO-1mRNA RiEHE Kk E M 7R Mark 1 ~8 IR P92, 9 ~ 16 F/Rs HO-1 5%t BEATAR LG, BIHA i

it AR 2 A AR TR TE AR L AG I 45 54 s O S 1 s S ZE R L, oot 32 A A PR TR AR 2 ] 2

3 g

AR R BT, HO R 48 S LA 1k 7™ 1 241 1
THUREZEM NIRRT RE, S5 2 Fh B Xk
PSR A LR A T S 2w L
il R LA E IR YER . HO &% H HO-1 HO-2
1 HO-3 = [F] THEGH A, HAdr HO-1 & HEjE #
o) Z 5 T 0, FE AT HR-E A RS,
S5 1ML Z AR, BEH AR 2 N5 T, A HG B4R
RN EER RIEN T4, #2/8 HO-1 AT RESZ 41 iy
XU B B B R AR . HO-1 KR 5w
() B0 XIS AE 22 AP B 7 1 40, DR AL AR 37 %)

TN ORI, PTF5S HO (K 3236, AT i 1o
IR L% — RPN s o B BT Y
TR, R B HO-1 78 22 Wiy S8 RAE & 558 A J11
AR T o N I 10 A 2 R A
AR G 2R RIE AR RIEN RS
TEHEA(ROS) F1 NO AR BEIHG i, ik 26 (R & 3] 5 &
HO-1 [k I ABFFE S5 SRR, 2 41 K B Y
4= 1fi. COHb 43 o & ik BA 4 i b ey o ARS8
R ETC CO M A 5, PR 5 4x ift COHb 5 i fig
RFEWNTEM: CO FARA, Ui B B i K BN HO R
S AR E CO BaTm, HO-1 2Z RGNS
T, R, B IR R P VEE CO 38 i J2& e il HO-
128 (A A M3 oy 25, COHb 1) % & e 17
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HO-1 36 1

GC ZIRYT RN I B EE 25 , v T RAE I 24
W5, HO-1.GC ¥IHE B RN, (HAH B W] i Y 7E G
REWNIMEG IRGE, HE5SA—5 ZERMTA T
TAE b KB4 B DXM RE L 8 I FU i A5 78 fli
HEHO-1 W8 SRR Rk, ol A GE RE =
T RTRES I HO-1 ik X HBU 2461 31 %
B DXM B f o5 5 W Wity 1) A< 3B 90 1=, LA R AL
il P HO-1 /e . A Tk — 2 Ui
45 o W AW B 22 BUD X B2 Wik 58 R E 2 75
AR E R B PR 5 T R B4 4
P HO-1 Rk 56, AT T ALY . 7250 4LiT,
FIF HO-1 1934 2h 3 Hemin %t HO-1 [y 32359047
i, 3 [RIEti% DXM Fi1 BUD T4l ik4T lb# . SR
DXM B} {ff FH s Bl B2 I A, I DR 32 4 0 T A K
W BUD 25X, 156 Al 8 DU 2 i F /<
T RAE , FERENIR YT ME AL R AR 20 fleFRAr]
e A B DXM 50 A BUD X IE,

Xif A BRI it A 76 43 51 #1) . Hemin, DXM % BUD
AT TG , & B O B2 R A 70 il 2 27 1% HO-1
R K B g PR Y B B 5%, HO-1 2R
F FEERIRTEE N T 3O B A R T B
A0, 555" Kitada 2817 B —B, KBS
ZHNRHZE W, B AE R L T 8 HO-1 2RI T
Sl F . @Hemin XA ALIM L, )& HO £
SRS . 4 Hemin J5 38T & BB iy K BR
(228 HO-1 25 [, F PR 33k 7K 7 B HL i 4k 35 B
IR I LR REE IR B A SRR V5 B R
AR HO-1 X e mi A (R4 4 1, 55 Almolki 21 ff
58 —5, [FiF BUD 41 ) DXM 41 HO-1 1, 2K
FER K B LT P X T S8 498 o L O A R B
B JE R B B 003, I BUD AT DXM X K B
W Wi A TR T ARRE A PR AP AT gl 2o b 9" HO-1
TR K. ORI ER4Ii COHb Har L& S
fliZH 4 HO-1 25 [ S BE PR 1 ik B M G KR R . I
AN, AT B X BEZH A HE , Hemin . DXM A1 BUD 44
fET Wi COHb & 35 g 1 & H 5 HO-1 [ 3£3k
— 3, A X TR AL, BUD 411 COHb 4 8 i F
B BTG 24 2 5 5 1 DXM 4 F1 Hemin 41 CO-
Hb 5459t 25 00 v, HL R PR AT 2 R R TR AT TG 1)
AR COHb & &, DXM £H A1 Hemin 234 4 &
4524, BUD 22 Rl 4 2, JLAl IR 258 3, i
Xf 4= By COHb 5 24/

[18]
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