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Nontypeable haemophilus influenzae induces IL —8 expression in alveolar
epithelial cells in a p38 MAPK and NF - kB dependent manner
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[ABSTRACT] AIM: To investigate the key molecular mechanism of inflammatory response in alveolar epithelial
cells induced by nontypeable haemophilus influenzae ( NTHi). METHODS: A549 cells were co — cultured with NTHi
(' multiplicity of infection, MOI; 10) and harvested 15 min and 30 min after stimulation. The phosphorylation of p38 mito-
gen activated protein kinase (p38 MAPK) in A549 cells was detected by Western blotting. The intracellular expression of
nuclear factor — kB (NF — kB) p65 was examined by flow cytometry 4 h after stimulation. AS549 cells were preincubated
with p38 inhibitor (SB203580) or NF — kB inhibitor (PDTC) for 1 h and then stimulated with NTHi for 24 h. The level of
interleukin 8 (IL — 8) in the supernatants was determined by enzyme — linked immunosorbent assay ( ELISA). RE-
SULTS: The phosphorylation of p38 MAPK was rapidly induced by NTHi stimulation. The expression of NF — kB p65 in
A549 cells after NTHi stimulation was significantly up — regulated compared with control group (P <0.05). The level of
IL - 8 in the supernatants was increased 24 h after bacterial stimulation compared with control group (P <0.05). Blockage
of p38 MAPK or NF — kB remarkably decreased IL — 8 secretion in A549 cells (P <0.05). CONCLUSION: NTHi
induces inflammatory response in alveolar epithelial cells in a p38 MAPK and NF - kB dependent manner.

[KEY WORDS] Haemophilus influenzae; Mitogen activated protein kinases; NF — kappa B; Interleukin — 8;
Alveolar epithelial cells

TLERE I #F B ( Haemophilus influenzae, Hi) /242  Hi, NTHi) , KEWFSFTIESE NTHi =2 18 P4 RH ZE M
TEH) Tagh 1 R 22 [RBAYERF B, o A EEBURITEIE il ( chronic obstructive lung disease, COPD) 2t
A, TEBRFENGESCHM Hi FESHEIm mEm/N LB REE R,
TBRABEE R NL, # PR 9 A A 43 B Hi (nontypeable NTHi B NER HFEERNE KGR

[YeFs HEA] 2007 -12 - 16 [f&E B 2008 - 05 -27
* [ EE€TE ] BER BAR¥EES R BT B (No. 30500229 ; No. 30871130)
ATEIRIEZE Tel: 0571 — 87783537 ; E — mail; xiajingyan2000@ yahoo. com. cn



SELH B, 5 BORT A AE 40 1 R R TEORT HP R4
i Ik 24 L S5 2 1 4 i AP < D S B ) R R
JRASURL , 1 RS2 AR A5 A AT M /NVSUE PR 28, B 2
FIREHR WBIRFEA , N {2 COPD &4 &
J o DR AT A R B ) 40 R BT SR A 3 B R
iE X COPD HyBiVR B EEE X,

.56 COPD B 57 2 B 1L E Wi 40 Jd . wb Mok 240
i 54 7 e T AR I A 4 T B R AR R, SR T R
18 b R AAEAE S NTHi 4R F A E AR 10 B S84, 7R
BRAAE R P [FIRE 5 R B AL, Hie 4 h
IEPPIRIE b Bz 40 M AE 7 A H A AE R OB R AL
HA PR R A TR ) R R A R Bl T AR A
Frick 2] NTHi BRYL RSN 5 35 (W W2 T8 | B2 40 o pk
(BEAS -2B.A549 £8) , ¥ NTHi R HANFE XN
U5 P IR TE R0 6 Bz 200 M R T 2R A 4 M B - 3
a4 % 8(interleutin — 8 ,IL - 8) \IL - 6 i yEE IR LA
T — a(tumor necrosis factor — oo, TNF — o ) F1 28 Jifg [H]
R - 1 B3R5, X 2040 g BN fef v Mok 40 i 7Y
BTG RE 77 B B3R, X TH 1 B RIE
TR,

AWFFE BEWEE p38 2 ZFTE AL H i (mi-
togen — activated protein kinases, MAPK) I NF - kB 7E
ISt b B 20 A AE SO VR T . T E AT
JCH] TR NTHi 23 B2 1 , T PR b P47 A9 NTHi
BT 2 AT AR ARSI %, HEA R
B NTHi BG4 i 705 ZompLi 8 A il 58 A 808
AT W BRI A 2 R AR

7 B M F &

1 FEIEHHH

NTHi B bR oR B Wi BE B iifi R 4 B B, AS49
ZiHu(CCL - 185) g § ATCC, #i NF - kB p65 B#
FIFE]BIXF BB (&g B Santa Cruz, RPMI — 1640 %3
F R4 I W B Gibeo; BEER L p38 MAPK FiI p38
MAPK HipfA& B o E AW EEAR i E 505 1eC W A
Cell Signaling Technology ; SB203580 ( p38 MAPK #Ji i
7)) B Calbiochem; PDTC ( NF - B #Ji | 57]) 4 B
Sigma,
2 RIS R

A549 i’ E RPMI — 1640 (i 10% # K 3% )
JG4- 1L FCS) H 3%, BOW BoA < 30 240 i, JBR B/
EDTA 44k, %80 5 x 10° cells/L, 5T 48 FLANN
BEFM (1 x 10° cells/well) , 7E 37 °C.5% CO, 4
M FRAEE R . A 80% —90 % Rl i, B 8
Bigedk, A NTHi (g E £ MOI 25 10) , 70 5! F
RIS 4 15 min 30 min Y £ 40 I ik T H K AR 22

- 19 -

M [ 50 mmol/L Tris — HCl (pH 6.8),50 mmol/L
DTT,2 % SDS,0. 1% Ry #5,10% H i ] ', Western
blotting #&: M, %5 20 2 i ¢ 4> 51 F SB203580 (20
pwmol/L) ,PDTC (25 pmol/L) WifEA 1 h, H I A
NTHi( MOI: 10) %3 ,24 h JEUCEE 3% , 23 IL - 8.,
3  Western blotting # Il A549 ZH B &% B 1 p38
MAPK Hj5Rix

B30 pg EH, L 12 % + I EmR - BN
I BEMBE L Uk (SDS — PAGE ) Ha 5% R AR R £F 4 JiE
AR YR E A . 1 Hi 5Pl p38 MAPK BERR{L bk
(1:1°000) , Il $t Fy BRAR 33 SE ALY B AR 0 I E L e
IgG (1:4 000), Hsmfb¥ Rt B A, L p38
MAPK JRABIENS .
4 RAAMEA (FCM) & AS49 M) NF — B
pos HyRiE

NTHi (MOI: 10) %] A549 4HfE 4 h J5 R
TR R (5 x 10°cells/%) , 4 °C 3000 x g B .L»
10 min; Z=BR EIEW, A 50 pL PBS; ITA S L BELL
EH(PE) #7310 NF - «B p65 Hi&F1 50 pL i@ &
W IRAT, B B XS BE il isotype $ifk S pL; %4 C
BREALE T EE 30 min; 1A 1 mL PBS P£¥%,4 C
3 000 x g B> 10 min, R EEWBGIMAE 1% £ H
R PBS 1 mL, FE40-4RH% ; EALIE TR E
(MFT) , Fi# L #kfF CellQuest 3. 1 ZRER M 854
5 FEgBXSEIR RIS (ELISA) UE EiEhay IL -8

KR ATIE. 0 ELISA € , #4E 20 TR ™8 %
VLB #4T, IL -8 WlE RN 31.2 ng/L,
6 GitE4bE

SR FH SPSS 11. 5 Geit3k i, s LASE + prdEiR
(% £s8) Fn. WAIR AT « K, 224 [H] AT
FREITZ 57 (One — way ANOVA)

5 R

1 A549 #ifarh p38 MAPK EHHIRIA
NTHi #3# 15 - 30 min J5, A549 21 s 9B ER L
#9 p38 MAPK R4 G fin , iX $271 p38 MAPK AJ
fEZ 5 NTHi i3 Bt _E S A r s, )W 1o
MOl 0 10 0 10

15 min 30 min

Fig 1 Effect of NTHi stimulation on the phosphorylation of p38
MAPK in A549 cells. The representative gel is from 3 in-
dependent experiments with similar results.
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Fig2 Expression of NF — kB p65 in A549 cells stimulated with NTHi. x +se. n=4. " P <0.05 vs medium group.
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Fig 3 Effects of p38 MAPK and NF - kB inhibitors on NTHi -

induced IL -8 production in A549 cells. X +se. n=4.

* P <0.05 vs medium group; “P <0.05 vs NTHi group.
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