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B35 ELISA kil BALF it IFN-y [IL-17 & &, Ui ARl Th17 i, £5R  PEEAGA] BALF b 46 i 5
B bR 20 N TR P A L v P 4 Y 051 3 T e T X R, T BCG/OVA 21 iR A1 i 3 1 (R T OVA 4.,
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Impact of neonatal bacillus Calmette-Guerin vaccination on lung Thl7 cells and
IL-17 in murine asthma model

CHEN Wei-Chao, LIU En-Mei, DENG Yu, HE Yun, CHEN Jie-Hua, LI Xin, LIU Wei. Department of Respiratory Medi-
cine, Children's Hospital, Chongqing Medical University, Chongqing 400014, China ( Liu E-M, Email ; emliul86 @ hot-

mail. com)

Abstract: Objective To study the impact of neonatal bacillus Calmette-Guerin (BCG) vaccination on lung Th17
cells and IL-17 in murine asthma model. Methods Neonatal BALB/¢ mice were divided into three groups: control, OVA
and BCG/OVA groups. BCG was administerd in the BCG/OVA group on postnatal day 2 or 3. Except the control group,
the mice in the other two groups were sensitized and undergone OVA challenge. Inflammatory cell numbers and
morphological identification of leucocytes in bronchoalveolar lavage fluid ( BALF) were measured by light microscopy.
Cytokine IFN-vy and IL-17 levels in BALF were measured using ELISA. The percentage of lung Th17 cells were assayed by
flow cytometry. Results There was significantly larger number of total cells, lymphocytes, eosinophils and neutrophils in
BALF in the OVA and BCG/OVA groups compared with the control group. The number or percentage of those cells in the
BCG/OVA group was lower than that in the OVA group. The level of IL-17 in BALF was significantly higher in the OVA
and the BCG/OVA groups compared with the control group, while the level of IFN-y was lower. The OVA group had higher
level of IL-17 than the BCG/OVA group. The mice in the OVA and the BCG/OVA groups had a higher percentage of Th17
cells in lungs compared with the control group, but there were no significant differences in the percentage of Th17 cells
between the OVA and the BCG/OVA groups. Conclusions Thl17 cells and IL-17 play roles in the pathogenesis of asthma.
BCG vaccination can reduce the level of IL-17 in BALF and the reduced IL-17 may be mainly from other IL-17-producing
cells in the lungs, not Th17 cells. [ Chin J Contemp Pediatr, 2010, 12 (8) :650 —653 |
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A BIF 5 I B 235 T 25 IS 0 58 55 5 5 I P 1 A7
TEGRIE S S R (BCG) B HA 3% i 4% vl 5 %
IEN-y (877 A ek B2 S e S by e R Ok /20 % i ™
AU AR 2 A 5 W S 0 P N B R
BT E W RD BCG Al I 2 I IEE 4 i 1< T 7 %
ISP, SR AT (R

JIN B F B 28 P S 0 A TR S I P R
BCG AT A A X 1 22 2 45 Th17 40 it be 61 A 1L-17
ACETY B BCG X Th7 4 A 3045

PR A DR DA A 300 ) il Th17 24 i Fn 10-17
KA RE RSB BCG X R LR 47 1 —Fh i 18, A
T B AEBT T A= I 3 B BCG X 52 56 14 22 Wit /) B
JiliTh17 20 i A1 1L-17 (5200

1 #RFTFTE

1.1 sh¥HaE

T BALB/ ¢ /N 3 5 R R K27 5280 3
Yo AR TR NS RSFEN  HE =R, S
AL AL K T TR AL, O P T L A R S A
G N ETT. B BALB/c LR 3 41 DX IR
20 (Control ) HT AW (£)5 2 ~3 d) 2 FiEST BCG
IR (A5 BCG)20 wl, 5 4 JA A6 Ji i35 45
THAEIIEAL R O & OVA) I E FISUE #8522
SRS, 7 AR T ESE 10 d 1Y PBS FALIR A
QU 4L (OVA) B A 1 Bz T 4 BCG 1
W4 JEIF 6 R4 T OVA BB AA I I 16 A1 3US
PR Z S8, T JE 4G 7542 10 d 19 5% OVA
FALW A 5 @BCG THi41(BCG/OVA) ,#H 4=
B2 RS BCG ( BUHSA P il s B 52 ) 20 wL (1 x
10°CFU) ,OVA A& 7] OVA 41,
1.2 OVA i

OVA ZH 1 BCG/OVA ZH/NGUAr BITESS 4 TR
6 J& (AR 2 J8) 45 7 Wk OVA BH B 25 i 44 741
200 wL JEEFISUS B RN 2 i 4T, 55 7 R EPES 2

WEUKIG 1 AT 5% OVA 8L BS540 T At
TR B R TR BRIR 30 min, 722 10 d X HR4H
257 R Al BHARAZ R O & OVA) i, PBS 2540 A
R, I [E] e e ] I s 4

1.3 ZSEMIBER

/N EURRBEAL AL AR [T 5 , T B BT AT U
%, ¥ PBS {EVE, 54K 0.5 mL, 3L 1 mL, #EVEWR AN
M BUR B0, B - 80°C LRAF A 40 i X 1 A
0, 230 T B PR G (R4 T 2 2 T4
1.4 HpEFEERN

ELISA J5 A /N B S Ml 7 R ( BALF)
o IFN-y IL-17 0 A7, #5900 (TFN -y, dbst
PUIEAT;1L-17 , Bender) BEH 7617
1.5 Th17 ZHRa&

FH PBS /IS A 0 3 0, 2 AR M T 7 I VR
BRI 2 O & Il Atk B2 45) 3908 )5 7E 5 mL &
1.0% f& 4 1 7E, 125 U/mL i J7 25 (3 B 1 ( Sigma-
Aldrich) , 60 U/mL DNA [ I ( Sigma-Aldrich ) 0
60 U/mliZ5 B i iRl 1( Sigma-Aldrich ) ) PBS #1 37°C
JEFE 1 h, FI 300 H AN 4 0 il i o0 e, 37°C
5% CO, 41,5 50 ng/mL PMA ( Sigma-Aldrich) ,
500 ng/mlL B T % % ( Sigma-Aldrich ) £ GolgiPlug
(Sigma-Aldrich) 755 10% & 4= 1ML 75 ) RPMI 1640 1%
FRAEILEIFE 4 ~6 h, T G AN R
RO A, 2 M 47 T 0 Rat-anti-mouse CD3 : PEcy5
(BD Biosciences) , Rat-anti-mouse CD4 : FITC ( BD
Biosciences ) , 1L-17 f#& M ] Cytofix/ Cytoperm ( BD
Biosciences ) ] fL )5 1 Rat-anti-mouse IL-17: PE ( BD
Biosciences ) o ARict /i (940 _E i X 40 A8 (FAC-
SClibur, BD Biosciences ) £l o
1.6 Zit=ZE5Hh

iz ] SPSS 16. 0 # b kAT Ge it 2 o i, iH R BT
BERHIE £ bRAE2E ( x +5) RoR, DAL H LB
One-way ANOVA 734t , ZH 18] 9 P LU 4R ] LSD-1 46
5,P < 0.05 YA ZEFA G EE L.

2 #R
2.1 BALF Héfpait#ifnsy 2

ZiRNZR 1 FR, IR H /L BALF h 2 E
Wk 20 B AR L A, JT AR Sy 32, TG IR T A 40 i
FH PR R 20 5 AR . OVA 41/ R BALF Hr 4
JH SRS AR L AT TR T S e R 20 i L 7]
PR s TR (P <0.01) , BEH] OVA /L
EHAE W . BCG/OVA ZH/) R [R) %S HELZHAH L, 4
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W KR PEIRPERLANIE PRI O B (P <0.01) 378 BCG A T WM /N B L
(P <0.05) A5 BA it 4. {72 BCG/OVA AL R R LA bR LA EE WA T
AL EOR RS 20 DB PR B R S

B4 A T OVA 41, 1 5 e 2R EC 0 6 544

&1 BALF mAMSHIBMMEIE (vzs)

I BT SEN IS
217 AL . -
( x10"/mL) W EL A (% ) WS TR R AN (% ) PRI (% ) E WAt (% )

X} HR 21 8 121 +34 315 0.24 £0.36 3.1£2.7 64 +4
OVA 4 8 387 £113° 49 +12° 12.29 +4.33° 27.2 £11.3° 9+7°
BCG/OVA 4 8 259 +76¢ 24 +12° 4.13 £3.47%¢ 13.0 £5.25¢ 54 £13b¢

F {4 21.45 12.54 29.33 21.71 91

P <0.01 <0.01 <0.01 <0.01 <0.01

a: X IRAL LA, P <0.01; b: 5XTHRAI AL, P <0.055 c: 5 OVA 41 Hu4s, P <0.01

2.2 BALF H e FEF el

55X BRZE AR BL , T i 2H TEN-y 7K1 34 B I [ ®2 BALF RHMETEE (v+s, py/ml)
(P <0.01),IL-17 K- B FHFH . BCG/OVA 15 UK TFN-y IL-17
H5 OVA dHAH L, IL-17 JKSERH B R R (P <0.05) , X HEL 8 461 +128 421 +184
TFN-y W25 RG22 (2 2) . OVA 4 8 154 £73° 2969 +1 375

BCG/OVA 4] 8 229 £ 174" 1746 +1 050"°

4 46 i
2.3 fif Tlm117 0 B A A i a: IR, P < 0. 015 b: 4 AT, P < 0055 ¢: 55
WL i 2 /I8 R CD3* CD4 " IL-17" (Th17) A1 (ya gipés P <0.05

i EE B4 B A g X B2 (P < 0. 01 ), {H 14 12 Mg 21
ZIZEF TG (B 1,18 2) .

1 /MR (n=8)Rf Th17 HiaFRKE
10 a a o R 41
= el OVA 41 NV
s8] CIBCG/OVA 4 3 Wik
261 ,
= . | 2000 4F Infante-Duarte 22" 1 ¥GIEH Th17 41
= 2‘ AN Thl (Th2 §8r# Th 40 i fE. By TL-17
a ( X IL-17A) 41, Th17 41 3 38 B8 4> b IL-17F | IL-
0 4 i > .4 Yar >
21122, Z 51K B S e P50 e B 18 4 7
2 /NR(n=8)fH Th17 HHILLER . 5 R4 AL, T
P < 0.0 PGS , AR B E Il B BALF | L YE H 3%
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%P IL-17 mRNA F1/8% 8 19 093800, IL-17 7K 5F il
I i £ A i BB ) P B R A e e
Wit A4 FH P L I A0 2 12 P £ 5 9 ] o B 2% 240
(PBMCs) 7EARSM A AR W6 R 77 26 TL-17 iR
it TG IL-17 et ARG B, B 4/
FRUITZHZ T Th17 4 7 43 230 0 35 s T X0 R4,
BALF 1 IL-17 W & /& X B4, S 4F Th17 4 g
o TL-17 ERERG ) 29 R VE R

Wit BCG/OVA 415 OVA 4H 1 3% 8 #i 4k
WA BCG J5 , R /N BRUCIE TL-17 ZKERRAIG, 40 i
SIER B RHA A0 B AN PR A0 B LB S ARG
SOERIEI R, AR R IL-17A7 /N FE OVA
WO TR TR AN I B D A S S
FWNSTEAE S WU G, vh MR 20 B A<l
REVE RN TL-17 KF R m 2 oo IL-17
Joi B P 0 e S R X B RR TL-17 A
A 1o A1 T T R TR P 4 AR/ v R 4 D )
I I E A R AE . BCG X 2 Wi A 4 7 1 FH B
TG Thl REN AN, 38 AT REIE i FAIG IL-17 7= A4 ik
R ATE ARAE T S B

Cruz %) 3 3o %o TFN-y 3 PR B /s BRUAS) BT 52
KB IEN=y a4l IL-17 =4, i — 5RO 5256 K
PR IFN -y SO28 T B 2 200 B 1 40 R 1 Rz 2%, £
HETIL-12 7 A M REAR T 1023, IL-23 fEH T
Th17 40 Jitd v] 3 58 I 2 #5343 b IL-17, AR fF 5%
BCG/OVA 41/NEL, BALF H1 IFN-y 7K F-45 OVA 414
[T IL-17 PR S 98 A%, HE00 BCG i B iy /1N BV
T8 IL-17 7= R AT RE S a3 DA b s 45 e 8, HAR ML
W i — LT .

ARWEFE IR K& B B AR BCG/OVA 41/ i BALF
H IL-17 KB AR T OVA 2, {H X0 i fi £ 21
Th17 4RI E 5 LA B B N R X 4 m
A= W3R BCG 1 il S 3E 19 TL-17 AT REFFIE F 2
Th17 YAy~ Az , e A Ui HA R

BT Th17 400 AT LA~ 4: IL-17 4h,CD8* T 4
JiL ST 20 P b 4 A e e 4 S | 5 W 240 i
SERGAT LU IL-1715 ) BRSER BUAE OVA 35 S/
FRLAS PR R TR TL-17 R Fk [ T 2
B, 4k Th17 s HAbApE' ™ o &5k IL-17 B2
I A 0 iy A v ) b 7 B ELAR AL B RTATS AN T A
BCG X HA ] BAARME A, b 5 i — IR AR

25 PTG S8 Thl7 40 & TL-17 fE
Wi 2 AR R, 9 ELIE BB A= 0 BCG 43R mT L),
TR S 1 Wity /N BRI R A A0 M IR, 4 TL-17

7=t A Y 1L-17 R REFAE 2 Thl7 40

PR TR IR T HAB AN o 25 k™ IL-17 40 g £E %
Wi 420 P O AE R AR T 7, WA BCG 2 foxd A i
BRI, 320 i BCG X Bz i 47 /E T B T & 93
17 02 P FA) 22 1 A B B S (AR — PR
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