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(HE]

HIty gt sy —Ff Th17 Jo7 25 38 0 5000l JAE DA b PR A D 332 10 O 2 A 2 e s B RL. Jjik BREE A

(ovalbumin, OVA) FlI P 8¢ % (lipopolysaccharide , LPS ) Hj-7 S0 BT Mt 8 . SRR 24 h S AT I REIN & , PPAG <l
i KW P (airway hyperresponsiveness, AHR) ., fili il 7 56 & ( bronchoalveolar lavage fluid , BALF) 432531505 38 4 0E 40 M L 41,
I E0) - HE Yo AR 2E . Q-PCR A2l 28 Thl [ Th2 F1 Th17 40MIfRA1E 0L, &5  OVA Hil LPS A 3
AT LA RS RIZNY AHR . BALF 73 2814 /R WS IR MR I (EOS ) AR 40 i (NEU ) He ] 73531 S (16. 09 = 4. 42) % Fil
(28.63 £8.89) % . JHH2A WS T UL ] AR I RE SR AE B2 . Q-PCR 5 AL R B4 OVA SO P9 T 200 iy -1 %217 Th2 Jy
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Establishment of Thl7-mediated allergic asthma mouse model with increased

neutrophils around airways

Zhao Yan', Ran Xuemei', Huang Yi', Cheng Xiaoming®, Wang Changzheng’, Wang Daoxin' ('Department of Respiratory

Diseases, Second Affiliated Hospital, Chongqing Medical University, Chongging, 400010 ; *Institute of Respiratory Diseases, Xinqiao Hos-

pital, Third Military Medical University, Chongging, 400037, China)

[ Abstract | Objective
neutrophils around airways. Methods

To establish a Th17-mediated allergic asthma mouse model with increased
Ovalbumin (OVA) and lipopolysaccharide (LPS) were applied for
sensitization to establish the new allergic asthma mouse model. Airway hyperresponsiveness (AHR) was evalua-
ted at 24 h after the last airway challenge. The subtypes and numbers of inflammatory cells in bronchoalveolar
lavage fluid ( BALF) were counted. The pathological changes of lung tissues were observed by HE staining.
Q-PCR was applied to detect the shift of Thl, Th2 and Th17 cells in lung tissues. Results OVA and LPS
combined sensitization induced strong AHR response. Neutrophils (28.63 +8.89)% and eosinophils (16.09 +
4.42)% were the main subtypes of inflammatory cells in BALF, and the lung tissues presented obvious asth-
matic pathological changes. Q-PCR results indicated that naive T cells mainly shifted to Th2 cells when the
mice were sensitized by OVA alone, while those mainly shifted to Th17 cells when the mice were sensitized by
OVA combined with LPS. Conclusion

major inflammatory cells around airways was successfully established.

The Th17-mediated allergic asthma mouse model with neutrophils as
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asthma model; Th17-mediated response; airway inflammation ; neutrophil
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1 #HSHE

1.1 ##

6 ~ 8 JE i i BALB/c ffl 36 K, ¥ IEK, (K& 16 ~
20 g, B =HE R RS s B b oo st DI H (ovalbumin,
OVA) . NFE 2 (lipopolysaccharide , LPS) | £ JBk IH§8 2 Ity B 5 [H
Sigma 2w, AICOH) ; B B ZE/RERA R, Q-PCR 5114 B
FEHEP AT Fbasll B EE T 5 Pari-Master, 554k B0 B
%4 0.5~5 um,
1.2 Fik
1.2.1  Zht B sy SERE Y 3 A, B 12 H,
OTh17 BRI AESLR S5 0.6 KB, AT 4% K& A
0.1 mL/10 g BRI/ BV 58 , P BRI 7 Sk {28 1 — ],
TG EE SR A PBS R4 (& OVA 100 pg ALPS 0.1 pg)
50 L, ] iy B M 32 4 AL(OH) 5 TR & (& OVA 100 pg)
200 pl, 7ESCEHYEE 13 RE4GT 1% OVA AR A 1 h, #2:
3 d, OVA UK 5 & B BUBUEE FMH- T mEE S50 R . @Th2
FERIZE ARSI A5 0.6 K FUR M FEST A1(OH) , IR B (&
OVA 100 png)200 wL B, A& MBS L. FELRMEH
13 RET 1% OVA FEAIRA L h,#ELE:3 d, QX IR %5
PBS R AN R 42
1.2.2 ZREMEHED TEDIREIE 24 h SRR
ERAER 6 R, UL 4% KGRI, 11T M s, TR JRR
EAEEE ATCRE MR REVE, 2L 3 K BIRAR N 1 mL,
I 80% ~90% AatstiA, T4 EE . #0510k 20 wl PBS
FRANMEITIE SR Fr , Wright-Giemsa Je €8, il T 2 /03145 200 4>
IR 2 TR B IR MR A (EOS)  HhHki 4 (NEU)
1.2.3 A B N P (airway hyperresponsiveness, AHR ) il 52

FEARREK 24 b )5 H emka /NRBHEIRE(SAT AHR I, P75
WA 0.5 mL, DALEFRER K AERRZE T IR . Z BV e e
$73.6.12.25 mg/mL, 434 ACERARGEH B E Penh fH(R) 915
X HRZH HAE RS ARG [RGI) -R(FE) 1/7R(FE) .
1.2.4 JhZURMEUE  FRUMNRAMMTET 10% £
RE B RS, Bk e LA s, Y] f HE Je(h, fi[E LEICA
DMIRB 58] B 545 i
1.2.5 Q-PCR #:j FEPLECR R AR 6 R AT
Al sI 3%, A7 i B A i =X B B (Q-PCR) Aor il A% %% S IRl
T-bet , GATA-3 . RORvyt F2iA7/K -, e Bkt Thl \Th2 \Th17 41 g s #%

T AHIC 51 W B S g 5 48 2y T-bet: 1F L4 5'-CAACCAG-
CACCAGACAGAGAT-3', J2 S %% 5'-ACCAAGACCACATCCA-
CAAAC-3', 7= ¥ K JBF 126 bp; GATA-3: IF X 4% 5'-CCAG-
GCAAGATGAGAAAGAGTG-3', | X 4# 5'-ATAGGGCGGATAG-
GTGGTAATG-3', 7= 4K £ 149 bp; RORyt: iF X4 5'-TTCAG-
TATGTGGTGGAGTTTGC-3", Jz S 4% 5'-AAAAAGACTGTGTGGT-
TGTTGG-3", =Y BE 151 bp ;i KR EEH R 60 C,
1.3 &%itsan

BAGLL x =5 FOR R SPSS 17. 0 et 3 4: X i 44l i
TTGETT2E 0T, 25 LR LR FH R R 5 22537 o

2 HR

2.1 &40 K BALF Zmpe 4 %3t

SR R EG R, T 2 i A5E R BALE 20 i S 400 v R 1
AR AN PR AR 2 TR 22 S A T R (P <0.05) .
5 Th2 HERIZ H, Th17 LA A b Mol 40 S LE 1) T i, 8 R
KA BEREAR, 22 A G AR L (P <0.01) , &K 1,

®1 HJEAMNF BALF WS EIHEILB (n=6, 3 x5)

it M RE( x10%)  PERRIERIAIN(%) TR ( % )

pogisEic] 9.49 +1.86 0.00 0. 00 1.34 £0.12
Th2 FBERIZH 23.54 £3.23° 28.22 +4.94° 13.42 +1.45%
Th17 4] 34.26 £3.22%0 16.09 +4. 424 28.63 +8.894b

a:P<0.05, 5 s B4 rbi;b. P <0.01, 5 Th2 AR 41k

2.2 RF) CBLRR AT B4 RAE & R

5 Th2 BERIL LU, Th7 SR AEAE 12 mg/mL B A
I R SR o AR TE 25 mig/mL B R SR B
L EFAGI AR N(P<0.05)

F2 AEZEHEMRIRESH/NFRAIIEE Penh EIEKEH
kB (n=12, x £5)
415 0 mg/mL. 3 mg/mL 6 mg/mL 12 mg/mL 25 mg/mL
ROyt 0 0.07£0.04 0.46+0.35 0.63 +0.42 1.06 +0.41
Th2 574 0 0.10£0.14 0.54+0.41 1.16+0.44 2.78 +0.672
Th17 fAIZ 0 0.72+0.74 1.52+1.08 2.43 +1.37% 5.80 +1.46%

a;P<0.05, 5 xR b4 ;b P <0.05,%5 Th2 £ 48 b4

2.3 LA R SR PR LR

5x) B2 b, Th2 BRI ZH 55 Thi7 A2 3 WLAGE /M i
A i B0 B 96 [V ot v 20 G 0 O T 2 s 200 L 5 4% i 200 i B
BRI, WE L,

A ..k:‘ i‘. { r
N By .

LI N
, @ &
2 p. BN

A3 PB 4R ;B Th2 A 40 ;C. Th17 A4 40

Bl SHNMNRMARASEREREFNUEZ (HE x400)
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2.4 Q-PCR # | & 28s M £12% Thl Th2 . Th17 %g
ReAm A4 SL
DAXHIREL Cu {5 oA i #H55 Thi Th2 ‘Th17 4114 B
(40 M R s 57 T F T-bet \GATA-3 RORyt 3L #5505k, 5%
B2 LU, Th2 AR 2EL /)N BRSBTS , s i L 280 T 20 kg
P Th2 4Rl 534k, IF75 S B IR R A A 15 Ak . Th17 BIRIZ /N
FUAGETE N LPS Sk 30 (19 50 08T LASSOR T 4041k - 0 780
T 4uft 1A Th2 20 53420, 15 Th17 2005 ) e A8 34 , 7%
AL AR S E ROV A, WLER 3,
%3 QPCREMEANRIAR3 MM T AR RET
Fik(n=6, vxs)

215 T-bet GATA-3 RORyt
X B2 1 1 1
Th2 FERIZ] 0.97 +0.01 2.29 +0. 122 1.52 +0.56
Th17 4] 0.81 +0.042 1.82 0. 18 3.07 £0.77%

a:P<0.05,5 EF 3B ;b P <0.01,5 Th2 424 28 1k 4%
3 itig

PATES: % B Thl/Th2 J3 25 S g i 2 4 , T JE 2
Th2 725 207 14 38 5 30 1 43 6 TL4 \TL-5 2 441 Jfa R
TE T 0 IR P 4 IS, R R B T K
Douwes 2% B2 1% 50% 1) 55 25 il 0 6 B Y 40
R AN 8, 5L 7 T R R A A A B X
RAE TR KTINTR , BELE A iy A AL &2 2%,
AR R SBRED . 2009 JR 6 74 45 B (GINA)
UK R B E LTI, FEHE T S0 S 40 4
4 L A R 00 i e 2 W, A 7 P L R B R
HhRr 0 %

Th17 4257 & BLRIRUN PE T 40, 401k 2 i
K% 5 5 7 RORyt H1 RORa 19 2 [a] 45 FH ok 58 i
M HEHE OB STAT-3 1242 7] 138 RORyt 1
3k,1%S ThO 40 Thl7 4005 I was o R, 36
114 RORyt £ Q-PCR 46l Th17 U3 RIbRE .

HHI, B b8 e e i B 2 v 2 B Th7 4 g
Bt TL-17 F2 %y Th17 401043 38, TL-17 K
i BUANRER il 2 L 7R 5 H IL-17 BPTinyyr ol A
RO /N R AGE B RS T o SR Th7 i 2544
SR AT R AL . e IR IL-17
TERAE LA PR 40 3240 g T B TR O R R R
TRz AR Y . Fossiez 21" 75 1996 4 1 i ol
B2 1 TL-17 AT LAJE 5 v 40 D £ 189 5 L R S
itk

ARBFFTLE R R, R LPS B4 OVA [R] i 8fi,
AT DU R Th7 285k 2 ARG AL . OVA I i
HUHT R S AR T R Th 404, SOE TN
LPS 1 OVA JRA W AT 5 58 58 T 4 i 1a) Th17 21 g
fi#%. BALF 432525 5 o, il LPS Bl LI 1k

i A R P 40, A JRE B B DA e 40 ) 3
R EER RN A 7 VR 5 e BRES Rl R B SR A
LA NEU F1 EOS 2 3 19 48 5iE 40 Mo iz 18 I 2, 77 & 2%
W BREACAE o 5 Th2 UL %5, Th17 #7020 45 5 B
B AGE S RN . FRATTHEN , At b 20 R T
IR A = e b e ) — A R A H
RXERBTHFEHIRA VG, Q-PCR &5 R KM, X
T SR P 20 R AR S TR B, R T 40 e
PAia) Th17 #ifdwss A £ AN, IE2 Thl7 40
U T R 2 Ab I A LU 2 2R RN o
AR BT ) 25 4 i By, o] T ik — 2B g
Th17 40AE7ER: MG AHR {8 #5778 2 ity v Aol % 1%
A FH B s S A4 7 5 g v ) R A AL, 5 10 kil R -
FRAT T s 4 i 2 i A A5 25 IR YT RS E 1 B
Y e
S Z 3R -
(1] RE5EE, W), T, %, i Bk i R A I Th17 41

FAL-1T ARG T] . 2B Be 5 52k, 2010, 9(5) « 473 -
476.
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