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Pneumolysin induces apoptosis in human THP-1 cells through MAPK1/3 signal

pathway
Jiang Hui He Xiao Yuan Jun Wang Hong Li Chenwei Dong Jie Cui Jin Dong Shanshan Zhou Ai' e Zhang Xuemei

Xu Wenchun Yin Yibing He Yujuan Key Laboratory of Clinical Laboratory Diagnostics of Ministry of Education Faculty of Labora-
tory Medicine Chongqing Medical University Chongqing 400016 China

Abstract Objective To determine the effect of pneumolysin Ply on proliferation and apoptosis in
human acute monocytic leukemia THP-1 cells. Methods  After exposure to Ply at 0.05 0.1 0.5 1 2.5
or 5 wg/ml for 24 48 or 72 h  the proliferation in THP-1 cells was measured by MTT assay. Morphological
changes in the treated and untreated THP-1 cells were observed by Wright’ s staining. The apoptotic rate of
THP-1 cells was examined by AnnexinV-FITC/PI-stain. DNA fragmentation was examined by sepharose electro-
phoresis. The expression of MAPK1/3 was investigated by immunocytochemical staining and Western blot anal-
ysis. Results  Ply resulted in apparent inhibition on proliferation of THP-1 cells in a time- and dose-depend-
ent manner with an IC;; 24 h of 1.31 pg/ml. Typical morphological features of apoptosis such as nuclear
fragmentation and apoplosis bodies were observed in THP-1 cells after Ply treatment at 0. 05 and 0.1 pg/ml for
12 h by Wright’ s staining. After Ply treatment at 0.05 and 0.1 wg/ml for 12 h  the apoptotic rate of THP-1
cells was 11.83% and 48.45% respectively P <0.05 . A typical ladder pattern was identified in DNA
electrophoresis. The expression of MAPK1/3 was reduced P <0.05 after THP-1 cells were treated with Ply.
Conclusion  Ply induces apoptosis in human THP-1 cells though MAPK1/3 signal pathway.
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iR GEFR R streptococcus pneumoniae S. pn &= AN
PRI UL WP TE AN 3 O X ARAT A ¢ i e
ROPHREFLR I REEERE M ZE  pneumolysin
Ply JEMfi s 8 BRIA 3R 7 71 K1 R @R 74 &
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A A T 5L
1.2.2 MTT AR g KA THP-1 20 Fc ) % 2 B2
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fL 7p5EsR 24 48 72 96 h JEBEALINA MIT ## 5 mg/ml
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%1 REBERFERE Ply 7 THP-1 SR8 HI1E F O appuma )
o3 e Zi et -
Ply et 2 h 48 h 72 h 96 h ®0.1 pg/ml rPly
0.05 pg/ml  5.77£1.91%  9.54 £3.23% 14.92 +4.40* 16.17 +3.81% = oF
0.1 pg/ml  6.94+1.13¢ 21.68+0.31  27.43 +£5.28° 25.96 +1.00f 4?4-
0.5 pg/ml  38.13 £4.47% 52,90 £1.76* 67.56 +2.84% 71.65 +0.394 EEZ a
1 wg/ml 55.93 £3.87" 63.29 £3.49P 75.32 +1.66" 85.76 +0.47" 201 a
2.5 pg/ml - 63.15+2.80% 70.81 £4.51¢ 81.13 £2.52¢ 90.43 =1.01¢ T
5 pg/ml 65.62 +4.55% 78.98 +1.279 87.38 +4.45% 91.5]1 +0.334f = .
0

a P<0.05 50.01 pg/ml W4 b P<0.05 50.5 pg/ml sk
¢ P<0.05 51 pg/ml b4 d P<0.05 52.5 pe/ml Wik
e P<0.05 548 ht#& f P<0.05 572 h e
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W MR AR AR RN A% e (o B R A 4R T
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TV T UL PR R A MR A A
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K EE x400
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2
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0.1 pg/ml Ply #E] THP-1 Z0f1 12 h J5 $2E40H1 DNA 3
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2 000 bp—>
1000
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M AFd 1 s4pa48 2 0.1 pg/ml Ply 22228 3 0.1 pe/ml Ply 4
0
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2.5 Ply xF THP-1 #g 86 MAPK1/3 & & &L 69 %

GIEAER R MAPKL/3 B B Erkl2 P F %
EN TR SXRAM 0.73 £0.04 HEH £0.05 pg/ml
Ply 0.3+0.02 0.1 pg/ml Ply 0.28 £0.04 0.1 0.35 =
0.02 pg/ml rPly fEFH 12 h J5 THP-1 40l i th MAPK1/3 ik
P55 Kl 4 Western blot Rzillgh S x5 158 X A2 Mo
Fiti Ply ¥ B 19 42 % MAPK1/3 kK EZ i > P <0.05
&l 5

MAPK1/3(44x10%)—

MAPK1/3(42x10%)—

B_aClin( 42X 103 )4)

1 2G4 2 0.05 pg/ml Ply 42248 3 0.1 pg/ml Ply 42240
5 Western blot 11| THP-1 Zfifl MAPK1/3 B Q&%
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3 itit

it AR BEER TR 8 UL NI T 20 TR - B X RS
e VF2 0T C &R Ply 19 40w AR HI A A
T REEERTR B8 72 X 2 4 BR TR A 2o 1t 2 A7
POEPEER R JLARASR &8 Ply HAA 5518 340
FATMVER >~ (X AR AN i AT AE
AR S DA 201k A% A L 1 I B A A A Ak
THP-1 i AR 5E 05 I Ply AT RSS2 58 MTT 45
JR Ply X THP-1 20 g EABEEAMGIEN JEAW
2% AnnexinV-FITC/Pl X #r1: DNA F B4k 208 40 #r
¥R Ply %f THP-1 20 BA7 B 2 /9155 08 T4
e Ply i 1 B R RY - Ca®* 5@ 3t Ply JE A A
LA A5 TR S IR ANMSET: ° Ply SR
G S AR ASE RN i R o AR AR 0 5 | A P 25 T 4 iR AT
T WiEN R Ply AT LU SR i Caspase Al
JEfKHS Caspase X 2 PR MMT: 7 H4b BAHE
¢ e 38 Ml AR BE BK R AT LLE S NN R A0 R
p38MAPK Fil INK 41 5[4k #fi Caspase YT * {H
A& X T Ply 355 SR 0 R A T AL i 2 DL E
22 2L JE 15 A 2R 1 # i  mitogen-activated protein
kinases MAPK (55877 T A EWIAN K Z
AN SRR YRR G S R T
£ L 2R T 5 RO S B A ML B AR 5 A L
7 e WG as s’ #H
Fik FEHAE SRR C 2D EIA 3 4 MAPK i@
BT Al M A E S IR B
signal-regulated protein kinase ERK @[ c-jun ZIERK
Vit ¥ W  c-jun N-terminal kinase JNK 3@ [ Fl
p38MAPK s """ BESR MAPK {5 5@ i e —A4
WG T iER IBAAE Ply #5509 THP-1 40 i A 1
i MAPK 1A S 50
ARSI R FH A e 2 AL FN Western blot & & 3L 7
Ply 55 THP-1 4fi i 1= MAPK1/3 Z [ B Erk1/2
BHRIKFEL RY] MAPKL/3 (G585 5T Ply if§
5 THP-1 4y g8 1= JB4 Ply 53 MAPKL/3 {5
T IE FEA T 1 THP-1 240 J %) 9 12 21 J5S 2 38 1 ] #h AL
Wl AR Ply fish 15 3 Bk Ik 5L A ] A 6928 1 28

extracellular

&
mat® C,
A FGABA B 0.05 pg/ml Ply 43228 C 0.1 pg/ml Ply 43248 D 0.1 pg/ml Ply &3228

SABC x400

A EAHLRR A2 s () AT PR 7 5 22 5 v ik
—2 0
&% ik

1

10

11

12

13

Kadioglu A Weiser ] N Paton ] C et al. The role of Streptococcus
pneumoniae virulence factors in host respiratory colonization and disease
J . Nat Rev Microbiol 2008 6 4 288 -301.
Colino J Snapper C M. Two distinct mechanisms for induction of den-
dritic cell apoptosis in response to intact Streptococcus pneumoniae
J . JImmunol 2003 171 5 2354 -2365.
Beurg M Hafidi A Skinner L et al. The mechanism of pneumolysin-
induced cochlear hair cell death in the rat J .J Physiol 2005 568
Pt1 211 -227.
Braun J S Hoffmann O Schickhaus M et al . Pneumolysin causes
neuronal cell death through mitochondrial damage J . Infect Immun
2007 75 9 4245 -4254.
PR R AL S R EERRTE VA LR AR RIA K TR
J O BEHBE R, 2011 33 3 237 -240.
Kirkham L A Kerr A R Douce G R et al. Construction and immuno-
logical characterization of a novel nontoxic protective pneumolysin mu-
tant for use in future pneumococcal vaccines J . Infect Immun 2006
74 1 586 -593.
Garcia-Suarez Mdel M Florez N Astudillo A et al. The role of pneu-
molysin in mediating lung damage in a lethal pneumococcal pneumonia
murine model J . Respir Res 2007 8 3.
NGuessan P D Schmeck B Ayim A et al. Streptococcus pneumoniae
R6x induced p38 MAPK and JNK-mediated caspase-dependent apopto-
sis in human endothelial cells J . Thromb Haemost 2005 94 2
295 -303.
Boutros T Chevet E  Metrakos P. Mitogen-activated protein MAP
kinase/MAP kinase phosphatase regulation roles in cell growth
death and cancer J . Pharmacol Rev 2008 60 3 261 -310.
FO05 el JUAAEEAYE T Sl TR R RO B PR
XT CEEREEREAR 2003 25 20 91 -93.
Mebratu Y Tesfaigzi Y. How ERK1/2 activation controls cell prolif-
eration and cell death Is subcellular localization the answer ] .
Cell Cycle 2009 8 8 1168 —1175.
Weston C R Davis R J. The JNK signal transduction pathway J .
Curr Opin Cell Biol 2007 19 2 142 -149.
Cuenda A Rousseau S. p38 MAP-kinases pathway regulation func-
tion and role in human diseases J . Biochim Biophys Acta 2007
1773 8 1358 -1375.
W# 2010-12-03 f&[E 2011-01-11

U-E- S O



