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(# =] BH WEAHARTE(BUD) X SV B /N UL 2L Th7 40 1 45 5 PR 5% 5~ RORyt %
ISR, BT BUD SR e i AL o ik SRS EE 1 (OVA) B0y il 3z 30U W /)N BUBE Y 5 Balb/c
P/ B 30 HUBEHL T o] IR W2 (BUD 4, 2145 10 H o SR I MERG S 5 e BT 6: ( ELISA ) S AAS: I /N il v
HEVEW (BALF) (I3 H E AL 317 (IL-17) K5 0 BALF Hp S8 PR A0 M4 7480 TR A - Y40 (HE) Je @ 3F 4
A4/ BUTE SRR AR BE 5 300 SR R A MR S L (RT-PCR) J7 ik Kl T 20 41 f RORyt mRNA RGK7KF-. B8R W
/N BALF I35 P TL-17 K500 B I TR (P <0.01) ,BUD Y5775 IL-17 /KF-BRFER (P <0.01) o filiZd
41 RORyt mRNA 7ERE i L0 BRI 15 (P < 0. 01) , BUP 3377 5 RORyt mRNA JK-F- B B AR (P <0.01) .
12 i 21 40 5 R A R s T o 4 i 0 IR W] (B 22 (P < 0. 01) , BUD 4140 B0 4 v Mo 46 g
ORI T PR 0 M K85 W Mg 4 EE A St/ (P < 0. 01) , 3 RRA Hu AR 22 S et i 8 . HE Qe BUD 34
JOIR U RYESON I B2 GRIE WM/ RORyt FKF- AT TL-17 ZK-P- 3 7, 5 506 i /) B 4 5 AR 2%
iE SN 5, T RE S B0 N R A AL 2 — o BUD AT SE i ] RORyt Rl IL-17 (Y235 7K -, K #4 HL S e 40 il 2y
RE T 2367 2 M A A 1 [HEHRILFHRE,2012,14(8) :628 - 631 ]
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ROR~yt expression in the pulmonary tissue of asthmatic mice and the inhibitory
effects of budesonide
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Abstract: Objective To study the effect of budesonide (BUD) on ROR~yt expression in the pulmonary tissue of
asthmatic mice and mechanisms of BUD in the treatment of asthma. Methods Blab/c asthmatic mouse model was induced
by ovalbumin (OVA). Thirty female mice were randomly divided into three groups: control, asthmatic and BUD-treated.
IL-17 levels in bronchoalveolar lavage fluid ( BALF) and serum were measured using ELISA. Total and differential cell
counts in BALF were measured. Airway inflammation was evaluated by hematoxylin and eosin staining. IL-17 mRNA and
RORyt mRNA expression were measured by reverse transcription-polymerase chain reaction (RT-PCR). Results ROR~t
mRNA and IL-17 levels in the asthmatic group were significantly higher than in the control group (P <0.01). BUD
treatment significantly decreased ROR-yt mRNA and IL-17 levels compared with the asthmatic group (P <0.01). Compared
with the control group, total, neutrophil and eosinophil cell count in BALF increased significantly in the asthmatic group
(P<0.01). After BUD treatment, counts of total, neutrophil and eosinophil cells in BALF were significantly reduced ( P
<0.01) and were similar to in the control group. Inflammatory reactions in the respiratory tract were significantly
alleviated in the BUD treated group. Conclusions ROR~yt and IL-17 levels in the pulmonary tissue of asthmatic mice
increase and this may be associated with the pathogenesis of asthma. BUD can inhibit RORyt and IL-17 and thus reduces
lung inflammation. [ Chin J Contemp Pediatr, 2012, 14(8) :628 —631 |
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SCTAE W Mg TR 2 M ) 2 IR L # R DL B —
Tolt PR T , e Al g S I A8 1 SR E i B
UL T B B ZE PP , 22 M 2 M 40 it A 58 1k
NRSE T HRE R o CD4 FBhTE T 41
A e i A 28 107 5 TR R A5G O AE . Th 7 41 i
7 2005 475 A& BLAY AN [A] T Thl A1 Th2 f) 75 — Fb
CD4 " T 4 A, HoA S 4 S L B B e phgR
T3 bR RS R HE R 2 r A A SR . Th7 4
AP E MG TR PRE A0 S S b PR 0 i S, 77 AR
SO, 7R Ko TR B E AR 117 2
Th17 AREPRAT A1 27 DRE Y = 224 i X 1, e i
53 AN PN B 4 R ORI 4 1k 440 i I R ik
KRIER S, IF HIA 55 T e sy, 4
HERAH I ILAZ K v 1 J i S A8 44 (retinoic acid-
related orphan receptor gamma t, RORvyt) J& Th17 4
o3 A AR B R S IR 1 BEIA 0006 T 4020
UL Th17 i o S5 AL A 3 ] RORyt BHL 1)
U T 20 ) Thi7 234k, 508 A N TL-17 153
WA, 1 R DA o AR S92 36500 Ao A T 28 ) I i /) B
YA, WEE Th17 i J iy w5 4> = 200
RORyt I TL-17 75 M A2 95 o ) 22 A1 B0 , I 28 3F
A 3 Z5 1 (BUD ) 3697 5 % HSE i AT B4R T, LA
D W i FR) R S BIL ) B R 42 ) 0 i A B HAR B

1 HREH®

1.1 ##

6 ~8 JAIRTE IR HEMENE Balb/c /N 30 2, 1A
20 =2 ¢, I [{HRBE FEESEE s rhoL BRI
XFHE 2 W i 41, BUD 4, B 41 10 Ho BRiE & A
(OVA)V gl 5 5% Sigma 24 Fl s B A ELIE A
R T A R A BUD R (BUD 1 mg/2
mL) IR KH). AstraZeneca 23 772 5 5 C PARL-
BOY Z5LM A 4% N T8 PART 23 %] 77 &5 /N B TL-17
ELISA 651 &5 o s DU - 2% W] 7 il ; RT-PCR
A&\ DNA FRic (Marker) fy J6 50 RARA AL B AT
PR Al ER L Trizol 17524 H 4% TaKaRa 23 w] 7™ i 5 AR
P& RORyt F1 B-actin FYHEH 541,32 F Primer Premier
5.0 FfHcit Oligo 6. 0 AP, 85 o | W07 51,
1Y b A TREA R A ARG W TR,
ROR~t (167 bp): Fif 5'- CGCGGAGCAGACACACT-
TA-3", Fi# 5'-CCCTGGACCTCTGTTTTGGC-3" ; B-actin
(540 bp) : |3 5'-CTCTTTGATGTCACGCACGATTTC-
3', Rl 5'-GTGGGCCGCCCTAGGCACCA-3',

1.2 EIIZh¥iRE

Z B A SR H PR T 0 1 7 v s o
WENGZH 3 3 T4 0.7 14 RIEREE ST LA SR KA
OVA 100 pg FIEAAIREENR 1 mglBA K 0.2 mL 3%
B, 50 21 TR N RE T B A A s s S UE
AR T LA 20 g/ L OVA {10 mL Z5AEM AR , B
H 1R, A7 do /NI BUIERANZE AR S R
TP MBI AR | A SR AR A5 Ry e s S M A VE R P
BUD {65740 : BRI 7 s I i , Bk
Hii 1 h B AAEFRER KR BUD 546 5 mL( & BUD
1 mg) B H 1K, ERK 30 min, 27 do XFREZHAEXS s
(B 5T AR AL A R K R s 5 el S AR
1.3 #®NmERAZE
1.3.1 R B h FU/NRTRKBL G
24 h¥ 10% K5 AT 3 ml/ kg J i V85 BRI, 45 HR
JAl B BRAE S0 hir, IR BREE 1 7o 0l , A iR e 2
MR 3K, [l BspRs /N BRSK 1) T 88 1 v iR ARSI, 37°C
#E 30 min J5,2500 r/min, .0 15 min, I MTE,
T =80 CIRAFA
1.3.2 & Fmadkric st HMEHAEN
TERIUEZN 7 = gl 1 i W= = W N ¢ ) B S S WA ¢
e SR R, B LA 0.5 mL 3 A= BRER K Uk
At AR S T VL E R TR ( BALF) |, J 52 [ il
3 WRGUWREER AR, 4°C 2000 r/min B5.0> 10 min, U EE
IE AT - 20°C UKARTF DU A0 i [, BALF r 4
JHePTyE H PBS F 85 e AR T M S B TR A i G
— WA A e, AR T AR TR
1.3.3 Al 3RA7 A0 4] & Wt BALF J5 , ZoJifi
T 40 o/L WEEE W P [ E , A7 il e - 80°C R AfF. 22
JfZH LR 2 A S A, (R P 4 o JEZED) R, RARH -
PREr e o WSS GE RNE RN .
1.3.4 #m BALF Z fo ik ¥ 20 LB F K-F IL-17
R Z: B8 ELISA 8GR @ 1 I B 7, sl A it oG
BE (A AL TR HERZR ARG TS HEA IR
1.3.5 RT-PCR # | A 28 22 # RORyt mRNA & i&
KF HL 100 mg A5 fifi 4 21, Trizol & 7 3 B &
RNA, % 5% 43 1 cDNA, DL it 17 PCR 473,
RORyt PCR 424 167 bp, 744 S i 4544 :95°C
AR 3 min,94°C A% M 30 5,57°C 1B 2k 30 s,72°C ZE{H
1 min,35 MEARG 72°CIEMH 10 min, B-actin PCR j~
P12k 540 bp , P VA5 95°C THAEYE 3 min;
94°C 75 30 5,60°C 1B 2k 30 s,72°C ZEffi 1 min,30 4~
PEIRG ,72°C ZEAH 10 min, F 15 o/L 3R WE & Hy
UK, L B-actin HNZ:, LB RORyt 5 B-actin fAHXT
WO B I F A T2 5 AT
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1.4 FitFESH i ) J5 e e 960 s PR T L S R A 240 M, PR 240 3

R SPSS 16. 0 FAFBEATGETE 27 00 A, Bedle LA As s X R/ U2 245 R s B , BEAS 0 A AT 4 i
PR = bR 2E (o £5) Fon, AL ICECR AR 15 BUD 215 W g 21 A Ll , S04 I A8 ) ) 98 E
T ZEo it AR PP LU AT SNK-¢ K86, P <0.05 0 WL I, S Xt A Lo, O 2 5o LIAT 1o

LREGRE L 2.2 BALF 4 280K AT 5L
" IR PR SR T KR
2 &R BRI B2 (P <0.01) , BUD 574141
2.1 FHALFESTyER ).?'é;iﬁ\ qj@*ﬁ?ﬁ]ﬁ@ﬁ*ﬂffﬁ@*ﬁ?ﬂﬂﬂgﬁ%%”ﬁfﬂjﬁﬁ\ﬁ
LN A U BT I A e T (P <000 ST LB SRR T

‘ ‘ PRI ESR
RO , ST A S A e | S R, LR

1 A REAK BUD AT AN RATARRIBEN AR - rL0ges, x400) A IRAL, Wil S5 1 04T
R DL AT A 5 B < R L, AT LA S M AT L ] A PR TR e A M 22 D S A B SR AN M R 1, 2T R 25 4 2L 2L A
SCERHE IS CBUD 3R 2, SV NS ] B S i A 5 i 2 W) U

2.3 PfiZAZ2 RORyt mRNA # il 45 5

B2l BUD 241 %F BEZH i) i 241 21 RORyt mRNA *1 ®4H/NR BALF a8 805> K HL &
o2 S R e 2 RORyt 55 B-actin mRNA (4] (x107/L,n=10,x+5)
XoF W B A 45 4 BUD 4 K ) B 2H 1% s B &3 (P , . W b
& ‘ 4415 MREE e
<0.01) 1 BUD 21 5 X%} B Ho A 22 S o ge i & A ALy
X, W2, K2 Xt AL 8.4+2.0 0.01 +0 0.25 +0. 11
At eI 24.18.5"  13.29£2.35° 3.27+1.13°
= NlT==d
2.4 miE# BALF sh 4 EF IL-17 JE BUDJ74l  11.7+5.2"  4.18+1.36" 0.9420.22"
WL \ BALE A IL-17 7KW T &, S5 % F i 27.38 22.54 31.47
BRI ELZEAT G R L (P <0.01) . BUD 4150 P <0.01 <0.01 <0.01
WEALA E, IL3E BALF P IL-17 ZKE FR&(P <0.01) , 5 ar S0 RRAL LA, P < 0.015 b: HuEnG2 tgr, P < 0.01

XHRZHALL, 2 gt E e WK 2,

M 1 2 3

bp bp
B-actin

600 600

500 500 540 bp
400 400

300 300

200 RORyt 200

167 bp
100 100

B2 RT-PCR 77 %4 M kw  BUD 5 7 B & 3 R A H LR RORyt mRNA - M: Marker; 1: BERG4L; 2. X4 B 4L
3:BUD JJ7 4.
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2 FH/NER BALF fnfliErp IL-17 K FE L%
(n=10,ng/L,x =5 )

IL-17 RORyU/B-actin
2H 53]

iR BALF mRNA
popiiekaEl 6.6+2.3 5.5+2.6 0.45 +£0.16
I i 2 27.3 £3.6° 19.5 £2.2¢ 0.84 £0.13*
BUD J&¥74H  12.0+2.3" 9.8+1.9" 0.57 =0.08"

F i 39.29 52.58 49.09

P{H <0.001 <0.001 <0.001

a: SXTIRAI AL, P < 0.01; b: 5EERGA LR, P < 0.01
3 itig

Th17 A2 AR K B CD4 ™ T 20 ffd i) —Fh
BIEAL PR 4 6 5 AC 0 f12 58 40 D PRI 5 TL-17 117 75
Ho W17 B FZE A2 RO 2 (R FE e 1 B, TR 4
FhrEg o thoA EEAER], o R85 G S 1E
PEARAEBNG . B B o A & Ui e
TL-17 REGEYE I B ET 4 B 40 M 25 43 (ICAM-1) 1)
FEIR , HETR PRI | P 4 A bk B2 40 i 55 5
2 B 2 RPN T SR A, I AT g R
e SRR e G2 . AR R 7R
Wi/ N BALF H TL-17 ZKP3 s, PR 40 i e TR
P L 55 5 P 200 B L 1) 1 22, AT ARE R B
SCRF TL-17 TR SR SERE R R B AR T, X 5 HoAth
RIEGIRAIBIFLE R —5%,

RORyt J& TR Z MG, R v oA
F CD4"CD8 " JikEL 4 ffL. A5 WF58" ™ UESE T RORyt
TEF5F ThO 4HfE /3 AL izhoh Th17 4y & i 2
FEAEM L TE Th17 $RACREE ARSI S8R RORt fik
Ff CD4 " Zffifl TL-17 YRR 5 2 1 2 T R T RORyt
(3 2k W2 A5 S 90 4 CDA™ T 41 i e 3k TL-17,,
A RORyt 1] DA S %t £a {4 8 %3 [l -F ( chromatin-
remodeling factor) JFJC TL-17 F&[RJAEAV , 4 i i Ho At AR
KR TFLEEFN LT H3h T 1. (A2 RORyt 21
25 1L-17 BRI SR i 2 AR, B i A
THAE . AHFIE R, A8 2 i /) BB 2H 20 h RORyt
mRNAZRIA/KF- B @ & 0 R, HL TL-17 7KP-5060
HRZE I a7 , o B A D 45 SR I i P R M B
FHIE, X UL L] T RORyt /24 Th17 (4 k4%
ST R TR Wi 1) A 2 Je v R 43 R A FH o

W AR B S 28 e A il S i 7 9 i e A A5 4K
258 . BTS2 R A Ry i 2 AT 44 NF-
kB 1 P, I 30 5 00 1) 3 PR A 5 kb TGF-B iy A=
JL s AR A A RS 2R 1 D1 S K mRNA KF-, 4540
il SE T LA M 3 58 5 . A e, BUD IR
/NI ZH 2L RORyt mRNA A 35 57 5 Wiy

L HCAIE T, L7  BALF Hp IL-17 7K 5 f 2%
WEAR , LA 2 2005 S A S 7s A 2 P S 7 P A8 ik
f2, 4275 BUD AT LAR 9 RORyt 9% 1, it /> 1L-17
PR HIC , 2 T i P i A g T A e

L B AT B 7R RORyt A1 Th17 72 8 Wi K
Hh kA 3 A B2 L 25 A, BUD T S Al LA il
RORvyt 23k, 3> IL-17 B, AT 328 21367 19 M 11
Ht o FEEEE 07 AW DA B AR R AT,
X M 50 PR IR ABIE S, R e 2R R L o
Feib B SR
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