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[(FZE] B KPR (NEU) BERG/NEURIE Tel7 40 HLET, RIAE45] Tel7 40AE NEU B
RO ER g 32 HUH NG C57B/6 /N, AL A3 i NEU Wi 2H AT B ZH . NEU P2 20 FH IR 11 ( OVA )
g Zh (LPS) “EM A S, T OVA F ik, IR LB LR K BUORIL L . s — IR E e iR
24 h, WCHESZSE MIHEVRR ( BALF ) JFAG I HA Z A0 B/ ], 4y sl 20T HE Jeta, Jalani
ARAEI S FUIIE Tel7 405 Th17 40 E ot BEE G e W i (ELISA ) A4l BALF P IL-6, TGF-B. 11-17
K. R NEU BERGZL/NE BALF WP 40840, BRI ERIANN (EOS) JerfrHRi i & o Lk 35 B s
XHHRZL (P<0.01) , HFHHE Tel7 4UHE5 Th17 QUM E 43 o FXTIRAL (P<0.01) 5 NEU BERGZL/NERATAE Tel17 21
Ji L A5 5 Th17 400 e )5S TEAR G ME (1=0.7932, P<0.05) ; NEU W£Hi4H BALF A9 IL-6. TGF-B. IL-17 ¥ =T
XPRAZH (P<0.05) o 4518 NEU BEWGZHIIHIE Tel7 AHMIERIAIG 5, Tel7 Z0MIRTRES S 1 b Pk A0 RERE i 11 05
IL-17 AR ATRER Tel7 4HII7E NEU Bl R FEVE IR T =z —
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Expression and role of Tc17 cells in mice with neutrophilic asthma

ZHANG Min, NONG Guang-Min, JIANG Min, ZHAN Wen-Jie. Department of Pediatrics, First Affiliated Hospital of
Guangxi Medical University, Nanning 530021, China (Nong G-M, Email: ngm8525@163.com)

Abstract: Objective  To determine the proportion of Tc17 cells in the lungs of mice with neutrophilic(NEU)
asthma, and to investigate the role of Tc17 cells in the pathogenesis of NEU asthma. Methods  Thirty-two C57/B6
mice of clean grade were randomly divided into two groups: NEU asthma and control. The mice in the NEU asthma
group were sensitized by airway instillation of ovalbumin (OVA) and lipopolysaccharide (LPS), and challenged with an
aerosol of OVA, while those in the control group were sensitized and challenged with normal saline. At 24 hours after
the final challenge, bronchoalveolar lavage fluid (BALF) was collected, and the total number and differential counts of
nucleated cells and percentage of each type were determined. The lung tissues were separated and hematoxylin-eosin
staining was performed to observe the pathological changes of lungs; flow cytometry was applied to determine the
percentages of Tc17 and Th17 cells in the lung tissues. Enzyme-linked immunosorbent assay was applied to determine
the levels of interleukin-6 (IL-6), transforming growth factor § (TGF-B), and interleukin-17 (IL-17) in BALF. Results
The NEU asthma group had a significantly higher total number of nucleated cells, a significantly higher percentage of
eosinophils, and a significantly higher percentage of neutrophils in BALF than the control group (P<0.01). The NEU
asthma group also had significantly higher percentages of Tc17 and Th17 cells than the control group (P<0.01). In the
NEU asthma group, the percentage of Tc17 cells was positively correlated with that of Th17 cells (P<0.05). The NEU
asthma group had significantly higher concentrations of IL-6, TGF-, and IL-17 in BALF than the control group (P<0.05).
Conclusions  The expression of Tc17 cells in the lung tissues increases in mice with NEU asthma, and the increased
number of Tc17 cells may be involved in the pathogenesis of NEU asthma. Tc17 cells may play an important role in
NEU asthma through IL-17. [Chin J Contemp Pediatr, 2016, 18(2): 172-176]
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SCRE e (TRTPRIZE N ) 2 HY 22 Fh R 0E 40 i
LA 32 5 ORI R RS, BRTEIA N
g 12 k7 41 Y (eosinophil, EOS ) S iE %8 iE f2& %
Wi LRV O, EBEEBFRCIRA, BRI S
T RAEAFAEA R W SEARL, AT 53 Sy W8 TR 240 P 12 iy
(‘eosinophilic asthma, EA ) FI-F 1 R 21 fitg P i g 1)
( non-eosinophilic asthma, NEA ) , H: 2450 DL |-
3 W T 2 JH 1A 0 g >R A PR RL A S ( neutrophilic
asthma, NEU JPERERG ™, R FHLHIAT 2R v B
T I U 200 3 2 Wit 42 s o i 4 R A S e 4
A, b Th17 4HARSE I3 TL-17 HY CDA'T 4,
AMUE 2 B B G e B O, A KB 104
BhPE T 400 S 5 NEU BERG I K9, H Wb
F AN R T TL-17 ] S8 R S 20 M A {2 ik 22
Toft 400 i A1 3 WA 5 2 5 A TP R A0 R A B
T R RTE B T Ri AATTHE — 28 5 B e
P I LT —RE 53 M TL-17 4 CD8'T ZH g, 1P
Tel7 40, FFo W IL-17 RGN T, 718
PESAE . H B e Ve K eg B A ML) b
FEGEERTTVERT, B0, AR B AR GEPELL BRI |
IR R . RS, JF HL S S e e
ORI O T, B R IXORE 20 L ZE NEU 2 R o £
AW JEF Tel7 A K T 24NN TL-17 1)
YR IIRE, A B R AHED Tel7 4S5 NEU B2
Wi ) A, AIFIE B ERIAEARTT Tel 7 4idfE NEU
Wl /NP ROV, T B R SR AR I
1 MREFE
1.1 oA
32 FUd B 9% C57/B6 i 6~8 R /N
W R SR S S YA R w4 ) R
18~22 g, FEHEHLEC T RFEHL I3 NEU B i 41 A1 IE
WX, R 16 H/NRL
1.2 FERF RN

fle £ BE (lipopolysaccharides, LPS) . B
# M (ovalbumin, OVA ) LI K {3 3% HE ( phorbol
ester, PMA) . & T & %= ( Tonomyecin ) 53 5|
% [ Sigma A " 7 fi; CD4-Percp-Cy5.5.
CD8-APC. IL-17-PE. IgG1-PE B 75 [f
Pk, MTEIEMEEZE A (Brefeldin A, BFA ) Il [ 3
[E BD A #], IL-17. IL-6, TFG-B ELISA &7 & Il

H R A . R4S AL AR WA Batigo 1
ihs V4R A 26/ BD 23\ BD FACS Calibur
TN e BB A H AR Olympus 23 & 7= i
I BRIER A3 BT SR A Leica 23 7776, 0B H
BDHLMIERE WESCOR 7=,

1.3 EENRBhYIEE H &

% Wiy /)N RS TR 2 HR S ik g 57 7', NEU 1B i
HFH0, 6, 13 KT 100 ug OVA Il LPS 0.1 pg
SIETEASEL, T 21 Kk, %827 REMWA 1%
OVA ¥, B 1 ho X HRZH A= BEER K SR
Ko
1.4 BALF #Rait#i Kk 5 2Eit40

i —IRE AL 24 h JEIRERBUMANSE /N, HF
HAAW 8 HU/NR, - al, 226 BB EH
I, FH 0.5 mL 0.01 M BRER 22 ik (PBS)
FEVERHER P (PR = 80% S ) . HL 100 pL
BALF B0, Diff-Quik Z G174 0 28114
53 B 10 pL F i ER RO B A B R
BALF #.0>, —20°CH il Rrlgnf A -+ .

1.5 FHALRFEYRH HE

TR A E 8 HORZ I MESR /N R, B
INERZEMN A, FH 4% 2 W REE € 24 h 5,
U BEPRE K . A D) A . FRL HE Y
.,
1.6 N AREMAGRE Tc17, Th17 dfaRiE
B oA 28 s 0 TR 30 114 /0N B A 00 A O, 4 At e
YR, 28 0.1% BEEGIVIEAE 45 min, & T 300 H
AR O - FH B B 0T B8 A LA 33 24 7 B AF B
LRI, 75 pm 8 L8, WO BE SR L AP B A
Mg B W, FH PBS # & 40 2, 1500 rpm/min 5 L
S5min, F LW, 003 AR FRLL G M 545 W A R 0
B Smin, PBS ¥k 2 .0 B, HHE 10% Ik
A= MLV 1Y 1640 15 57 FEKs 40 A ) 8 o0 40 i 208,
P 2% 10°%mL, BFLIMA 1 mL i 40 2R
224 fLHL, FEHLBIINA PMA 50 ng/mL., B TR
1 ug/mL. BFA 1puL, fE37°C. 5% CO, ;% 44
HFEIEE 5She WERE G MAMEE.O L LE, |’
215 43BN Perep-cy5.5 ARic BIHT/N L CD4 H 5
BEPii . APC bRichi/ L CD8 B Ediik, i
RA); 4CHEIEE 30 min, ¥ PBS PR 21K, 3
F#, WA 1 x Fix/Perm Buffer | mL, 4°CH#GIEE
50 min, 1 x Perm/Wash ¥t 2 ¥%, 1RGN PE §R
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IEPT/NEL TL-17 Bre EpT iR al R R IR, il
A1, BEYEIFE L 1 x Perm/Wash U2 7%, % FiE, 1%
ZERHEE 0.5 mL EEAMM, 24 h N LHLKI, BD
FACS Calibur i =241 LA, FLOWJOP 7.6.5 4K
G TE
1.7 ELISA % #& il BALF & 40 fm & F IL-6.
TGF-B. IL-17 KT

FH ELISA BUHT R e .0 325 46 /)y Bl BALF 1L-
17, 1L-6. TGF-B /K-, #AE4a R0 & i Bl 45
T, BEAFEARTIRRHE S 2 MR AL,
1.8 SitESHT

F SPSS 16.0 it 14e3 0 #r. THE BRI
PR + iERE (Rxs) o, dEEBCRA K
55 ol B AKL 5 ( Mann-Whitney U /56 ) , A
53R Spearman A1 E43HT . P<0.05 J 25 A 5t
IES-9'8

2 #R

2.1 MRBEREKRRI

NEU W Wiy 28 /N BRZE O 2 72 b 349 o B [

JERVTRRAL: | IR 2R . S ENL . BIARR

K/MEJAELELIN

2.2 MZE/NR BALF BiZ4ME S EF 55 K LR
NEU B2 M2 /N Bl BALF A5 B 40 Bk, ik

BANR A 43 e (NEU% ) . g TR MR 40 M F 43 L

(EOS% YA &l i X R, 22 A ST X (¥

P<0.01) . W% 1,

F1 WA BALF R 2EMHHKEEE  (5xs)
X HE AR 8 27+9 0.7+0.6 0.67 +0.29
NEU E£Rf2H 8 117 +50 21.5+7.6 8.20 £ 6.50

t{H 5.048 7.683 3.271
P <0.001 <0.001 0.0056
T [NEU] AR [EOS] FEMRPERLAN o

2.3 WANMRMARREEZWL

NEU W s 2 it 2H 245 A4 2K, Ao v ] B 14 5
AL BE WL, I ] L e it ) Jo ¢ i 240 i
PLrp vk g M2 9 oy 32, nT DL As Tk Feii.

Xt M2 /N B S AU i S i s R e e, el i
RAEMAIRE, UE F AR ST, WK 1.

= 1 SPOpiE:|

FHZA RIS (HE Jeta, x100)
AHLG, NEU BENGE il 2R e 2L, A0 R BB B it a) o 4 5 200 il
R (LB TR ), DR PR AR o £, IR ] Ll
Yk, i CRETLITR) .

2.4 THA/NBBEHAE Tc17 4. Th17 HARE L
iy

NEU B2 2H /N U Tel7 4000 & 43 . Thi?
YA E S LI RO RSN, Z R A G E X
(P<0.05) . WF2., K2,

R 2 FH/NRMBE Tc17, Th17 WA E S LR

(x+s, %)
25 531) R Tel7 2 Th17 4
X HE A 8 0.21 £0.11 1.3+0.5
NEU B2 8 2.04 £0.79 43+12
1l 6.403 6.47
P{Y <0.001 <0.001
popilskaE] NEU 20
‘04 Qi Q2 104 Q1 Q2
IL-17 0.00% 0.490% Ho.00% 2.94%
103— 10
A | o
10'— 10"
4 Q3 Q4 Q3
10° ] 0.00% 995% | 10 |0.00% 97.1%
100 |04 100 11)'3 x1l)
CD8+
‘04 al Q2 104 Q1 Q2
0.00% 1.20% 0.00% 6.18%
103— 10
B 102— 10
10" 104
Q4 Q3 Q4 Q3
100 _|0.00% 988%| 1,0 |0.00% 93.8%
1’ 1o 10 10° 10 100 10 10°
CD4+
B2 FHEINA&N/NERBE Tc17 0 Th17 ZARaH EL 51

A E7R Tel7 400, B [El7R Thl7 4,
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2.5 TLH/NR BALF |1 IL-6, TGF-B. IL-17 7K FE
bk %

NEU B Mg 20 /) B BALF #7 1L-6, TGF-B.
IL-17 WRBE A s T X R4, 2R B G EE L
(P<0.05) . W33,

%3 W4H/INE BALF #1 IL-6, TGF-B. IL-I7 K FEELE:

(pg/mL, x+s)
24151 R 1L-6 TGF-B IL-17
papicti:) 8 13+8 1220 + 143 94+23
NEU HhigH 8 26+ 15 1702 £455 423 +18.1
il 2.2 2.9 5.1
P 0.0486 0.0126 <0.001

2.6 NEU Rghm2E/NBREHAE Tc17 4Btk BI 5 Th17
2R B bL AR K 53 A

NEU B i 28 /)N BB Te 17 28 i L35 Th7
2N FL B TE ARG (7=0.7932, P<0.05) o WL 3,

r=0.7932
P<0.05

Th17 4006 ( % )

Tel7 4 (%)

B 3 NEU 4R /NRAGRE Tc17 4RRaLL 55 Th17 48
Be b 1548 5% 1

3 it
PR A P T RAE 5 FAR M L IR
PRI NG YA SC e FRT, e R
2 a2 O AL 1 R S A B . B RS A B
Wi A9 28 AR RE S AL Th1/Th2 SR/l A fE
SRR NEU BN 4w A 1 PR B LR R AR
ATWEFEUESE, e S P 0 i A6l A A P
L 2 D 5 S T AN T Th2 I B S e 2 HL T
I ELX 823 8 AT X Th 20 M )36 97 JF 8
A BB A OR P AR TR KB, Tel7

A BN I AN - 1L-17, S 5EHRE. A
B G g T iR S e 1) 0, - o 1 I ey 4
YIMDE, TL-17 HA 3R A A2 9 A ik e 2 4 i
YER, 1L-17 5HZIRE A S A N A, g
FYEANA . b R PR TL-8 | TL-6 S5 40 K
AR T REBRA (TICAMI ) K 3 4 J 26 11 il
FALEI TS FP R A0 I A ST SRR e e IR
BAEPFERY, T IL-17 TR RT LR
Wity /1N BRGS0, TL-17 RERS (R 1F
Z P20 B R - WA O S 5 W g A< v P R A L R
i RN SO B Y B4, 7E NEU BERG &
I R B AR B 7 AHIFSE & B NEU B2
20 Jifi IE Te17 40 % BALF W9 IL-17 K B & T
XTHRZ, R Tel7 AN UE L1 2 1 H D) RE Y
9, $EOR Tel7 il 5 T NEU el &, 1L-17
WARTT 2 Tel7 AR 2z —. B4,
T3 Tel7 HMEAE NEU BN/ INERER AR 22 1 [ R 2
22 HWF5EFRM, 1L-6 F1 TGF-B /& Tel7 4ififiw)
TR S EEARAEA F 1Y, RORyt & 442 Tel7 48
oAk B4 S A SR I, T1-6 I TGF-B BEWS
[FIVE R E RORyt ZRE ™, B SHILG CDS'T 41
L] Tel7 4l 53k, A BF5E & B NEU B i /)N B
BALF 14 1L-6 F1 TGF-B 1 5 115 1% FRZH/INER,
WY IL-6. TGF-BIE R 7 T Tel7 241 i 3
LR NTOAEE, $E7R T RETE 1L-6 A1 TGF-B (1)
HEAEHTT, NEU B i/ B 4R CD8™T 4t Jd [n]
Tel7 A E3as, S Tel7 Ui RiAIE L
AR B Z AU R Y] Th17 42 5
W W ) s Y FRATTHT I 9 & B NEU 2 By
INBRAFAE SR ZUA Th17 40 Go 8 N, Th17 40 it
Z 5T NEU Wl &9 "%, Tel7 41510 Ak J it
5 Th17 AR Z AR RAE, BOREZ 1
WFFEFE I Th17 400 FN Tel7 40, 75— 64 s b
P RE T BAVEMER . 78 1 B G sie 1 i 5 1 A 4
SRR IY H, Huber 25 " 35 Tel7 40 LRE
38 o L A0 B b A 2F Th17 dff 41k, - H
Tel7 40 i fE 4% 3% 58 Th17 40 i B9 B0 J1, Tel7 28
JLTE 9 E B0 45 B B 2 T 2 A PR . Li 45 P
P ST UL 3R I, 76 I Mg S5 A ] I LA B W Wiy /s B
firs AU 1 AU R R 26 0K Tel7 1 Th17 20 i, 4 )
Tcl7 1 Th17 EREHMFRIFE BRI &L, [FFE,
AWFFE KB, NEU B2 Wi /N BRI IE % Te17 5 Th17
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YU IIE N, JERCEARDG, A A HEN Th17 21
F1 Tel7 0B AT RE AR AEGAE SR B RE, 2L [H]A
7 P 20 B i ) 2

M2, TEARBFZE T, NEU BERGLHHIE Tel7 40
MIRIAIG ., Tel7 UMV RES 5 T NEU BERi T &
Wi, I IL-6. TGF-BIE ML T4 FI T NEU B
/INER Tel7 4 A0 S5 A AR IR B, Tel 7 41 i AN
Th17 4T Ge R4S VES IR DI RE, 1L-17 WAR
A EJE Tel7 40MI7E NEU Bl R 481 8 iz
— o ARSI T Tel7 40 M %F Fh Rz 4 A 4
SGB JRAEWIVE ] B mT RE R S g 2E LT, BT Tel7
YA A I a2 p e, A BT Tel7 4
TE R PR A MM SO RE R D e R bl ATh AR
1T Z AR .
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