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Tt EXT /N IL-17 RIiEBI =20

R E, EXE
(PEARMBHRERELER LA, db3E 100142)

WE . BY ®RiTa@ii% 17 (IL-17) £ LIRS 7 948 A, A 2 & 25 o s a9 15 R AL
W5 IL-17 ka9 K R, FiE 24 R 4 B FESOENR BALB/c DR, ALY A 5 4L H o 4R A W a2
&éﬂs/\o S EE (OVA) BB, SR I H)52a 0 BAER . RR FACBRN G 7 ik 20 T i b R W ig
RERET ., BRI ARG, B ALTRIEI R IR A LRI T, TR ERE T RO
& (qQRT- PCR) M IAL P IL-17 mRNA 69 %k, R A G Mia# ik (BALF) T804 %, 9% B X 1
(ELISA) # IL—17 2afe B -F e R -F, R FopslsGi F KEmieizid,. BALF 7 IL-17 &k, AR
IL-17 mRNA &k 5 EF IR, 2 F A% FEL (P <0.05), 2 8M9% 5, Zh s EFNEANTRE,
T Ho 45 0 AR P K L BALF“F'IL 17 89 &A . BFZR2 % IL—17 mRNA &ik 5o saibis, 27 A%
P E(P <0.05), T H A f8 404K T o s 28, 5518 1L—17 fe%en N [P 09 Rkt 3, 34 RoP IL-17 89 kA,
IR B R AR LR 2 —

KR - g AL a@mBANF 17 RE KR

hESZES . R332 ; R562.25 XHRARIRED ¢ A

Effect of Budesonide on IL-17 expression level in asthmatic mice

Yan-xia Zhang, Wen-ge Wang
(Department of Pediatrics, Air Force General Hospital of PLA, Beijing 100142, China)

Abstract: Objective To explore the role of IL-17 in the pathogenesis of asthmatic mice, and the relationship
between the action mechanism of Budesonide controlling asthma and the expression level of IL-17. Methods
Twenty-four female BALB/c mice at the age of 4 weeks were randomly divided into a control group, an asthma group
and a Budesonide group, and each group had 8 mice. The mouse model of asthma was made by sensitization with
ovalbumin (OVA). The asthmatic mice were treated with Budesonide suspension by atomization inhalation. After the
success of the model, the pathological changes of the lung tissues were observed, and the expression level of IL-17
mRNA in the lung tissues was determined by qRT-PCR. The IL-17 level in the bronchoalveolar lavage fluid (BALF)
was detected by ELISA. Results Compared with the control group, inflammatory cell infiltration in the airway of
the asthma group and the expression level of IL-17 in BALF and IL-17 mRNA in the lung tissues were significantly
higher (P < 0.05). After intervention with Budesonide atomization inhalation, the inflammatory cell infiltration in the
airway and the expression level of IL-17 in BALF and IL-17 mRNA in the lung tissues in the Budesonide group were
lower than those in the asthma group (P < 0.05). Conclusions The expression level of IL-17 is elevated in asthmtic
mice. Inhibiting the expression level of IL-17 in mice is one of the mechanisms of Budesonide for asthma control.

Keywords: asthma; Budesonide; IL-17; airway inflammation

ks HY . 2018-04-18

- 14 -



31

SRHIRR, 5 - A AT TER R/ N TL-17 FRIB A

SR N (fRTRRIE N ) SR AP A A 2 A A
YRR 5> 2 5B R RN, R IRHLEI A
Bk, HETM AU R #AR Ak = 2 AUE 3
FRRFAEMERIL - SCGE MR ARAE . AR A2 PR AGE = R
N, A AE S SRR R R N AR AR
FER I AESS R RRE I N AN A B B A B A
Sk K g RE RO, A R 17 (IL-17) 25
HAZER AU . 1L-17 PTANS ki 4nie . ek
PRI S5 RAE AN AE B T R, TR ) < IE
SE, IS 5EENGI) KA KR, Wal LIE 5E,
FE W R 1 CTE R MR AE . E T IL-17 ZERE R
R (R R IR AR AR R AR W . W A MR B Bk
2% (inhaled corticosteroids, 1CS ) A] DLYa/b 41 g 57 Kz
SAEMAETTE TR RAE . BRI Y, BRI
AR, Hh sy AR EZ Y Y. BHRCT
A b 2 AR TR FH AL A RIS 3 20 Bad i T
IL-1. IL-10, IL-5. IL-23 Z&40 RT3k, Tmxf
1L-17 R R0 . ARS8 i i /)N BUASE
R, BTN TL-17 B30k, A 24 FE 15
Ja, PR /NELIL-17 RIAR Ak, MR IL-17 76
1% Bty 2 ML) P AR L A 2 s o 02 s P 47
PLHI S IL-17 B E 2R

1 #MEERE

FELFIFNLF
A1 M 25 7R 2 W (1 mg/2 ml, LOT320888 ) Iy
FI 98 B 307 R B A 25 A BRZY W1, KRR R 4 A
(237086 ), B ¥ & 1 (Ovalbumin, OVA, A5253 ~
250 g, 2l = 98% ) W H 3 [ Sigma A W], HE &
AB-PAS Je (0357 @ W [ A A Yy \ L
B E W B ik 56 (enzyme linked immunosorbent assay,
ELISA ) IL-17 i 7 & W H 3% [E eBioscience /A H],
Trizol W4 [ 3 [F Invitrogen NFL, BN, B, JoK
LTEYN [ R ET K RA SR R A ], DEPC K
W ARt R ERHE A BRAF, TIAN Seript RT KIT
Super Real Pre Mix Plus ( SYBR Green ) ¥4Il H KR4
RHE (demt) ARA. s Ul | L
IMERBI P B A IRAF] . SIF AR AT
Y TRARA AT
1.2 Kz

SPF 2% Mi ¥ BALB/c /N 24 H, 4 %, (A&
(13+1) g, W[ ALt WUAR SC56 S W) RHCA BRA 7]

1.1

[SCXK ( 5% ) 2016-0004], /A7 T b BN R4
SR B — B BB (304 BEBE ) LW sh . HAx
S e ] N R 7 2 B B I DR 25 I 2 5
55 % 58 o

1.3 HEEH

S/ INERUBEARY 228 SR [4-5) T I LASGEE
ANEGE R PE SR 1 RS, SREPLER A e R 4L
WEMG L S AT b AR A, AR2H 8 . WEMG LS A A 1
AR HNRS M TSRS 8. 15, 22 RIE S
OVA B 0.2 ml[ ( N+ Z/KBRFREEAE 1 mg, OVA
100 wg, WEMRELZEwPHE (PBS) 0.2 ml) | Ethf. 1EW
ZH/INERUE I L T PBS, R 2 K AT b AR 20 43 3]
TEFRIES 29 KIFIRLL 5%0VA IR B K, TEH A
DL PBS AL, 13K /d, 30 min/ K, HLLK 14d
Jo, IS AE 5% OVA BLA R 30 min 45 A HbAS
EIRAW 4 ml (A REIREW 1 mg/2 ml, A3ERK
2 ml) AL A 30 min, 1EH 41 S WG 2H /)N B [ s
AT AR A AR K
1.4 BU#

NERUR IR ZE T OVA L A7 Hb 43 R 808 55 fL i
NG, 256 24 h, 24 h )5 1% IGES He 221 s 4 SRR
figs, SIS, YIFFEEE R MR R ik, %25
2, ForREAE B, FARGER B — R )
H, DL 21 G RS s SR I e, 4544
Jifi, ¥ 0.3 ml (1) PBS ¥k 92 1% T 20 il -2 4% a4t
VW, EEVEWE 3 Uk, IR 80%. RN SR
ERTVERELEM ( bronchoalveolar lavage fluid, BALF ) DX
1 500 r/min, 4°CE5.0> 10 min, A 3SR E A -80°C
VKA HRARAT o BUA I —80 CUKA A R IRAT
1.5 INERALRREY R H&

WL BALF J&, &/ NRA T, BXZ9h 1.5 em x
1.5 em x 0.2 em K/NAGBTALZY, B HI2 0 T 4% £ 8
FHEE T 48 b, AW, F/NEIAZ ), TR
JEZ9 3 wm, 1T AB-PAS & HE 4, B M s/
SR ZH 2 R A . g TR R 20 R 55 2 i 200 i 33 11
T, TR SR s | A AR 20 M
A A RN R I W B AR o XA 2 i 2H 2 A i B
SO RAEAR T, 047 TCRAELIML 5 153« DVFSRE
M 5 2 00 - RAEAMIEREIRIR, J2EHN 14400 5 3
gy s Rag A A1 S AEANAE , ok A AE 4N HITE BRI
JRIEH 2 ~ 4N 5 4 5y - R RAEAN IR AE R AT,
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R BREE 2 Ak

o 28 %

SAIE A RLSIIR , SRR >4 N2
1.6 BALF /1 IL-17 ik 7k FHIE

KA ELISA #5:0U BALF 1 1L-17 f&AKF-, B
IRERA AL B BRI G U W B kAT, B MR FIbR U
i 2 N EAL.
1.7 EREALEEREGHERN (gRT-PCR) #&
M/NERATZELR A IL-17 BRI

IL-17 1E [ 5] 4 5'-AAGGCAAATACGGTGGTG
TG-3', 1154 3'-CGCTGAGGAAGTGGGAAAAG-5'
B A ¢DNA ¥ & 2 51 Bt B qRT-PCR [ W 1 &, 52
I FRAE A R ™ S LR A5 R AT - AR RN A AR
A 2 x Super Real Pre Mix Plus (10 w1), 1iE [ 53] #
(10 wmol) (0.6 w1) M5 [# (10pwmol) (0.6 wl),
¢DNA (100 ng ), 50 x ROX Reference Dye A (0.4 w1),
L RNase-Free ddH,O ¥ )z N f& R JH 2 20 wl. ¥
WIREIS , BB, FHl S A AR AR IAEA |
MLEAT PCR o PCR RN 250 95°C 15 min 5 95°C
10s, 58°C 30's, 72°C 30 s, 3t 40 MEIHR
1.8 SFitEHZE

Bl bR SPSS 21.0 Gei T4k, THEVORILYY
o+ bR (xxs) FoR, AT EFHELIESS
AR R T 22007, AFFA AT Tamhane” s
GO, AR BRI ¢ K25, P <0.05 M2ERA G

B

2 #R

OVA B & F/IMNRIMITAHRM
% Wiy 2 L2 2 AT b 23 4 /N BRI & 5 2 B TR
TR 208 | W . BB | HEALERZE | 1R 5
Kbt AR AT N, SRR AT (AT . o
A i S P2 1 I it R R W R R B e . TR
2 DL B S Y S BN
22 HRANRITHELRIELT

HE Yy 1E 5 20 /)N BRUSHE 26 D0 B (2 14 2R i
MR, AAFECHE, M PR L A AE I
TCHTLREAR IR /N B 0 A v DL B kg
FEANMIEE , DUR R . mE R MR A A A ol
BNEE L R AR, o s T D ST AR, i
M, SEERESE, SAMRESMRAR,
A M S B /N U TE R T WL AR AE AN, B
B AT AT et B IS, 5 et /N A B B 0
B, KBRS (ULE 1), AB-PAS Y ik
/NS AR AR, S I LR
AR R | WM 2 /N BRCTE R mT LR 8 A AR R A
ATE T W LR S R W B R A M A R T
A 2R FBAL /N BRUGE B RAT T AR, {F L iR
LA L B S A AT LR JE B Sl (LI 2)),
2.3 FHBANPMRMALFREZREITSLE
A /N BRI 2 205 Bl 2k R AEVE Ay, IEH AL

2.1

& 1

72
BHNMRITARREYT R E

A s B2
(HE x 400 )

el
B2 BANRMARFEYRE

A A% AL

( AB-PAS x 400 )
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SRHIRR, 5 - A AT TER R/ N TL-17 FRIB A

(0.000 +0.000 ), BEMiZH Ay (3.625£0.518), i Hi%s
R (1750 £0.463 ), LAHEFE T E00T, 2546
it X (F=105903, P=0.000) ; #E—L Wm0 LA
WoR, HIEFAEL, BEmGL /N BUI 2R AE P51
= (1 =19.811, P=0.000); S5IER A LA, MR
/N U 2L AE P53 3 = (¢=10.693, P =0.000 ) ;
Ejenn i LA, A A FEAL/IN BRI 41 23 90 4R
(t =—6.355, P =0.000 ),
2.4  #FZH/MR BALF H IL-17 HBEE F IR
i

ELISA 5 4 I 4% 20 BALF 1 IL-17 3k, 1E%
20N (12175 £4.322) pg/ml, % Wi 41 4 (58.750 +
10.026 ) pg/ml, AiHEZARTEL K (29.522 +8.900 ) pg/ml,
SRR I 20T, ER AR L (F=67.020,P=
0.000) ; PE—BH R R, SIER 41, PGl
W IL-17 A TR (1212496, P =0.000) ; 5IFEH 4

FoAs A i Zs e /N B TL-17 B3k TS (1=6.252,
P =0.000) ; 5B LR, A A pEge  1L-17 3R
IKFEAE (1 =—6.848, P =0.000 ).
2.5 &HEMNRAMALF IL-17 mRNA BIRIE L

qRT-PCR H R 9 s M2, LK 3. RT-
PCR H B IRt Z, LA 4.

qRT-PCR il £ 28 /N BT ZH 21 TL-17 mRNA &
K, IEH A (0935 +0.152) pg/ml, 20 (6.898 +
1.559) pg/ml, AiHbZsfEL (3.613£0.681) pg/ml, %
HRZE 25001, Z2RAGITFE L (F=73390, P=
0.000 ) ; PE—LHM AL R, SIERWAIHE:, Bhngl
HIL-17 mRNA Fik7HE (1=11.671, P=0.000); 5IE
WA R, b tEal/ MR TL-17 mRNA (&35 T
(1 =11.619, P =0.000); S5 s, Aot zs s
21 IL-17 mRNA (FIRFEE (1 =-5.372, P =0.000 ),
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R BREE 2 Ak

5 28 &

3 g
Th17 200 2T 40638 & B — R 2449 CDA'T 41
M, —Fl sy T Thl F0 Th2 LAAMAHT B T 408,

FEIETEAN A P F R TL-17 A0 TL-17F, TL-17F EZAE R
IS I 0 52 107 PR Y TL-17 AT 5 g . A
PEPEBER, T HIE 57 2RI A G, MR ER "
IL-17 0] DL g SRAE R 7 . TL-1 BB RIAE R, ik
RASRERNL , FFITS GEERGFRIEBIR R A . K.
1L-17 HA AR50 B ZE 4 PR 40 i DL KA i 22 Fh 4 g
R AE BT E s i 2 — T8 T SR,
A WF T UE B A 12 i R il 20 20 BALF ., % i 5 vp
IL-17 Feak B sy "0 (R TL-17 76 2R (1 il 2 21
HRAMHRAEIER . AR AL, B/ BALF
IL-17 Ik FUIZH 2 1L-17 mRNA SR EH 4114
BT, T ELE M 2 )T v R IR A 4 L R v P
M SIEF A A 2, RIS 2, it—2
VLA TL-17 Sumi i) & A & R B AT e R

1CS J2& H i R 72 2 A s i 4 04 il
Ty W A AERY B 258, HIR TR i E T
I PR oA A R 1CS Hhdge F B —F,
PLRERAT, ARG A rT LR EHEAE
FHFAGERE ", JRihiRIER R, v LA SR >4
EYAN RN, B b A o 2 Wi R 04 ST AR ST
WPIIERE 7, i 1T % ko it R O P PRI L i . 55
SR, DASCHR SRR S ] . ASBIFSE R 2
/N BALF H 1L-17 38 ) fili 2 217 IL-17 mRNA
TR TR, RE PRI AR 2, &4
MR TETHUGST IS, FEAREERG/N BUGH IL-17 ARk,
PLRASGE TP RIS D . ARG 1117 7ERZ N
MR RIEHA —ERIER, A s P T3]
DAREAIR IL-17 AR, /D S0E 40 M 7 <00 2R 4R
PR I /N BRUBAS <3 R AE o

gi bk, BlUNRERENPURCR IS, PR
/N B D SORE AN IR AR, MOIRAIIG 2, RAE
P RRIE R AL, b fEA I E, BALF i 11-17 £k
Ko il 20 43 7 IL-17 mRNA 635 TH . & s 25
RS, SeEnGdl e, BN E SRR,
PIEVEIM AR, BALF H 11L-17 3k M it 4P 1L-17

mRNA FEREIL. AL REY], 1L-17 A LU R
SEAMMIAE B PR, 5 IR CERAE , S 5P KA
K, R S BT 1L-17 A 3,
TR S RAE, AR~ 1L-17 S3 2 b
ARG A E R 2 —
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