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(f#ZE] HIY BT EHEA R-4(I0-4) 78 2545 (acute lung injury, ALD H{RIPER . Jiik BEZ
B4 (lipopolysaccharide, LPS) 55 A549 41 i J¥ A ALL 40 M 5 AU . AN [6] ¥k 8 19 1L-4(0.1 pg/mL. 1 pg/mlL.,
10 pg/mL) FEAN R B R T H0ZAAS, 3l 3 3 AN AR I AS49 AN T-3, ELISA iEM5E AS49 40fE 53k 11~
1, IL-6, 1L-10, TNF-« ., TNF-vy {&#l. G55 TL-4 TFEAR ALT BRI d AS49 HEIR TR | I Caspase3
K (P<0.05), HECRRE IL-4 ¥ B3N J T Wies KA e s [F B2 #F Bel-2 3k (P < 0.05), IL-4 kA
1 pg/mL T30 12 h BPCOREefE . Bk, 1L-4 AR ALL AR AS49 Z0f R IL-1. IL-6. TNF-o . TNF-
v, JFHIINIL-10(P<0.05). &5 1L-4 7] LLE e ALLARSMER b A0 P o0 s 0l e 2t 5 h &
FEE I ER
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Protective Effect of Interleukin-4 in Lipopolysaccharide-
induced Acute Lung Injury Models

ZHAO Kun ”, XIAO Yun ", YANG Chun", YAN Zhiling ?,

DONG Minna ¥, XIANG Bingquan ", XIAO Mingyao "
(1) Dept. of Critical Care Medicine; 2) Dept. of Gynecological Oncology, The 3rd Affiliated
Hospital of Kunming Medical University, Kunming Yunnan 650118;3) Dept. of Emergency, The
1st Affiliated Hospital of Kunming Medical University, Kunming Yunnan 650032, China)

[ Abstract] Objective To investigate the protective effect of interleukin—4 (IL-4) on acute lung injury
(ALI). Methods  ALI cell models were developed using lipopolysaccharide (LPS) to induce A549 cells. The model
was treated with different concentrations of IL-4 (0.1 pg/mL, 1 pg/mL, 10 pg/mL) for different durations. Then the
apoptosis rate of A549 cells was detected by flow cytometry, and the secretion of IL-1, 1L-6, IL-10, TNF-a«,
TNF-~vy of A549 cells was determined by ELISA. Results 1L.-4 reduced the apoptosis rate of A549 cells and
inhibited the expression of Caspase3 in ALI model (P < 0.05). The effect was enhanced with the increase of IL—4
concentration and the extension of intervention time. IL-4 promoted the expression of Bel-2 (P < 0.05), and the
best effect was achieved when the concentration of 11.-4 was 1 pg/mL for 12 h. Under the above conditions, I1L.—4
decreased IL-1, IL-6, TNF-oa, TNF-< and increased IL-10 in A549 cells in ALI model ( P < 0.05) .
Conclusion TL.-4 can positively regulate acute lung injury by improving cytokine secretion in ALI in vitro model.

[ Key words] Acute lung injury; Interleukin—4; Lipopolysaccharide; Regulatory T cells; Cytokines
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LM 45 (acute lung injury, ALL) 2 i P9 4b
(18 2% o A 5 B0 2 P AR AR M W D BE AR R 25
RiE ™ I R] R e Ry Sk IR IR R 8 45 A AR
(acute respiratory distress syndrome, ARDS), Kim
RAE B F BTG /& ALL & el ARDS 1Y FE 2L,
PRLIG 31749 4 0 R0 I T2 AT BB AT ALL B 7
ZW AR A, BRI Z AR LUE 3 %
i {5 5 GRS 0T AR 98 4 L PR - 4 ek Jeg IR BE TR
o (tumor necrosis factor « , TNF—a ). 4% -
1(interleukin—1, IL-1)F1 IL—-6 [ REHC; A4 A 15
AP T, PEM S ALL [\ ARDS JE .

P T 408 (regulatory T cells, Treg) j&—3&
FEHRRN B B S SN PE R T 4T HE, & R4
il T RERS T4 A B s . BRI S AE S e 2
KHEE, T8 ALY & & i & b i 3] O) 7 M AE
PB4 TL-4 5% Th2 40 4 e p 4 A A7, HC %
T Treg 415 H S 2 3 AT BE B AT 22 B 1E 1) 94 19 4
FIS . HXFFAE ALL Hh TL-4 245 BE g it 2R 24 1l
5, BHTEEAHAIE . ASWETOR ARSI A AT
FEAE ALL Y TL—4 X 20 0 T2 e 20 Y 53 W O
FH, AR ALLSY TSR Bk B

1 MRS

1.1 #FR#H

Nl b Rz 40 L AS49 40 fd i A 3€ [ ATCC 41
Mif%, SYBR Green qPCR Mix 2.0 ik & H )
M Genecopoeia AF], Caspase-3 HUAIMH Abcam,
Bel-2 $i#& W [ GeneTex, IL-1. IL-6. IL-10,
TNF-a . TNF-+v i ELISAIL % & ¥ g A
NeoBioscience, IL—4 4R H PeproTech,
1.2 HIRFE
121 LPS REFMEHNE MHHS 10% Ikt
MLY% 1 DMEM 55 32 55 92 AS49 41l 72 h )5, %
A549 H L5y R 134, mEEFREE DI LPS, i
BRI LPS ¥R B 43514 10 pg/mL, 20 pg/mlL,
40 pg/mL. 50 pg/mL, U EX N 3 2H A549 4
M, B FIRA R TRy 3 A Ao BIAE S LPS Y
Begi b33 12 h, 24 h, 48 h, LA A LPS
) AS549 I EE 3% 48 h oS X IR . B 3R45 s,
fif A M AR K I 4R B PR T, i LPS i
FET TV B B B[]
1.2.2 IL-4 3 ALI AR THI M LA Lk
£E LPS il v i K i 6] 5 5 AS49 4 T, I
¥ AS549 20 43S Wk FE AR I A ST 4, B

WA 3D WEEHAR 3 WHLEMA
LPS A9 7] B, 43 5 im A 0.1 pg/mL. 1 pg/mL.,
10 pg/mL ) 1L-4, 5 [EE} LPS [FAf T 12 h; B
)42 I 2H %) 3 A2 53 IAE A LPS R 12 h, il
ALPSJ56h, IIALPSJ5 9h A 1 pg/mL i IL-
4, HPIL-4/3 % T 24 h, 6h, 3h; DL HfdH
LPS T4 A549 5t B4, A LPS K 11.-4
TR AS49 s [l TWSERE, Wi
AR 4% 2 a0 U TR, SR O E &
PCR(qPCR) #1lll Caspase3. Bel-2 ) mRNA )5
ik, HEHBEE (Western blotting) kil Caspase3
Bel-2 M8 FHRIBHN
123 IL-43F ALl R EMMEEFREMm 1 L
— 4 A2 W B T4 T Bk B R mskia]
LPS J IL-4 [a] iy 50 0 2 A549 4 A, X fRZH
A549 AR H LPS T30, 25 14 A549 4 i ]
AT T, TWEHRE, BOBAMpREFR Ll
W, Tt IR A 9 IR B 59000 2 (ELISA) 325 22 4% 20 4
Mg E3E W IL-1, 1L-6, IL-10, TNF-a ., TNF-
v A UE O
1.3 SitFaiE

fii ] SPSS 21.0 X4 E #4773 4, 2 ZH 1A b4
SKHMSTREAS e KE 56, Zdlin] R PRI & 7
ZorMr, MR Sidak A T2 E A,
P P<0.05 h2ERA G R X

2 H#R

2.1 LPSEETFHEH

i 3 AN R e FE LPS X A549 40 it 5 #5 345 AN
[ I T 10, MR IR AS49 40 M i T 55 B, LPS
WP 10 pg/mL THIRTE] 12 h B, A549 ZH A 1
Fisr, UWWE 1. UCHBAMEN LPS 155 A549 4
JuAARSN ALT BT Hi 4 o
2.2 IL-43F ALl ARA TR b 45 R

i F b 3d LPS ¥ 15 T AS549 4R JE A% ALL,
PE R XTI . 525 Al (IEH AS549 4 ) A L,
XoJ HE 2 A 200 8 T 2%t 25 1 (1.86% vs 10.37% ),
ERAGI#E X (P<0.05), 1L-4 T 20 40 s )4
TR EMM TR IEA(P<0.001), 24T Fht ] AH
[, #2912 h B, M08 T30 1L-4 T Hivk 5
) 184 0 7T B A1 (6.829% vs 3.38% vs 0.60%), 25544
it L (P <005); 24 IL-4¥ N
1 pg/mL i, T3 h & 6 h 4008 TR IC ] I As
t(5.01% vs 4.95%), R TG it¥E L (P>



2

(=]
o,

. IS R -4 RN ST T SRR O R b A £ 0 1

43

15
g
I vl

E1 LPS&EFWMEHY
Fig.1 Optimal LPS intervention concentration
0.05); M TH 12h %24 h L5, T HRE
WrREAK (3.38%, P=0.001; 2.07%, P<0.001), 2%
SRS EX(P<0.05), WE 2, E 3,

PL B -actin HNZ, %4 Caspase-3 5 Bel-
2EAFRKFE, WK 4, SEA4MEL, XFEA
i Caspase—3 £ H E 5K i3T5 (1.75 vs 2.00,
P=0.017), Bel-2 8 H kK8 FFAL(1.27 vs
031, P<0.001). S5XTHRAMLL, 11L-4 A
SC 0 2H Caspase-3 8 H KB K FEH T (P =
0.0122), THEIEFEIN 12 h Bf, Caspase-3 & [
FIR KBl TL—4 & B2 3G A0 i F (1.56 vs 0.87 vs
031); XM IL-4WEH N 1 pg/mL i, TH6h K
12 h i} Caspase—3 £ F 3235 7K - [% 2 5K (0.86 vs
0.87, P> 0.05), T #ii 24 hJ5 # ik /K F [l 7+
(0.87 vs 1.17, P>0.05), IL—-4 F Fil4% 41 Bel-2

AL T

A549 ALI 0.1 1 10

pg/mL pg/mL pg/mL

3h 6h 24h

12h 1 pg/mL

2 HAMMBEATER
Fig. 2 Apoptosis in each group
"P<0.05,

HEHERBKEYETXBA(P<0.001), T
[ 3428 12 h B, IL-4 ¥ B2 M 1 pg/mL B, Bel-2
FEHFRKKFERZFEET 0.1 pg/mL(0.51 vs 1.36,
P <0.001), {H IL-4 ¥ % F & 2] 10 pg/mL LL5 ,
Bel-2 £ 1 ikt R 1 & T 5 (1.36 vs 1.41, P>
0.05); THWEX R 1 pg/mL B}, 1L-4 T 12 h
J& 1 Bel-2 25 [ Rk KU E A (0.54 vs 1.36,
P<0.001), HAkLETTE 24 hJ5, Bel-2 HHFE
IR 7K R 4k 22 T R (136 vs 1.27, P> 0.05),
qPCR KiE Caspase3 . Bel-2 mRNA iK% M B9 45
REHEAERIKL R 2, U GAPDH AN Z,
£2H Caspase-3 55 Bel-2 mRNA k7K, UL 5,
2.3 IL-4 3% ALI P& A ETF RN E R

AR TL-4 B IR ALT 40 0 40 i 98 T . 0 41
Caspase3 235 IR Bl v B R FH BSF (] 328 ST fin ot
B I HF Bel-2 32 3K 19 80 B AE IL-4 3k JE K

>N
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Fig. 3 The results of apoptosis detected by flow cytometry
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Caspase3 level
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12h 1 pg/mL

4 %0 Caspase3.Bcl-2 EARIEFER
Fig. 4 Expression of Caspase3 and Bcl-2 proteins in each group
A. Caspase3 Zik; B. Bel-2 Fik, “P<0.05,
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B 5 %48 Caspase3.Bcl-2 mRNA FikER
Fig. 5 mRNA expression of Caspase3 and Bcl-2 in each group
A. Caspase3 mRNA 3K, B. Bel-2mRNA FEik., *P<0.05,

1 pg/mL, FEH 12 h IR EIE 8, e Seffst
AT T, 52 A4 (IER AS49 4 if1) £
e, XFREZH (ALDIL-1, IL-6, TNF-a . TNF--vy
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6. TNF-a . TNF-~vy 70 W E AL, KT
(P<0.05); TMSZEA] IL-10 2330, 5T X
ZH(P<0.05). 454140 M H 7 e vk BE UL 3R 1.
6.

®1 FAMBMETFZBER (pg/mL)
Tab. 1 Secretion of cytokines in each group (pg/mL)

! IL-1  IL-6 IL-10 TNF-o TNF-y
A549 262 4393 091 10.94  74.60
ALI 517 6258 031 1678  89.17
ALI +IL-4 234 3875 051 835 62.87
3 it

ALT S22 il A A1 18 25 o DAL S 800 2k A 801

WP DR 2R A, H AW HLEIE 2%, 1R R
AR, EYPRIER I 50% LIS, BRI
P P AR SN 1 T T S 5 SO % M 4t
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s DRI DR 2R R e s, e 200 e A g6 5 s 4 i
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Fig. 6 Secretion of cytokines in each group
A: IL-1VEJE; B: IL-6¥JE; C: IL-10¥JE; D: TNF-« WJEE; E: TNF-vy #E. "P<0.05,
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