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[X§A] PBK/Akt; MRRBEAR;, wEF-FENME,; @BEH

[# ZE] HBHH AR PIBK/Akt ££4F £ KRR (Chlamydia pneumoniae, C. pn) & 42 # § o % F 7 L2 JL (vascular
smooth muscle cell, VSMC) £ # w69 A, FiE AR EH BELE T C pn R B F VSMC; KA PIBK 45 714 ¥ 4]
7 1.Y294002 A4k 22 VSMC /& , wound-healing 5% 3&#= Transwell 5 %5 4~ 5 ML VSMC i 45 58 /1 89 2 K ; Western blot
FBAE M VSMC A Akt 69 B BRALK-F, R S A TR S| & e VSMC W IR A 8 C. pn RAK;C. pn &
F VSMC 24 h J& , it 7 I 45 R B 7 C. pn B fe 20 VSMC #9iE B4 A3 B B & T EH 3 B2 (P <0.05);
Western blot 25 % 2 7% C. pn B 420 Akt #9 BB AL R A K- P01 2 LR B & F £ s BB (P <0.05) ; PI3K 4 Ft: 47
) LY294002 T A & 47%] C. pn B F235 549 VSMC 45 & Akt #9838 AL . 518 C. pn B 3833 07E PI3K/ Akt 42
# VSMC E 4
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[ ABSTRACT] Aim To investigate the role of PI3K/ Akt in vascular smooth muscle cell (VSMC) migration induced
by Chlamydia pneumoniae (C. pn) infection. Methods The successful infection of rat VSMCs with C. pn was identi-
fied by transmission electron microscope; After VSMCs were pretreated with the specific PI3K inhibitor LY294002, wound-
healing assay and Transwell assay were performed to observe the changes in the migration ability of VSMCs ; The phosphoryl-
ation level of Akt was detected by Western blot. Results The typical C. pn elementary bodies were observed in the in-
fected VSMCs under the transmission electron microscope; The migration ability of VSMCs infected with C. pn was en-
hanced and significantly higher than that of control group at 24 h postinfection in the cell migration assay (P <0.05);
Western blot results showed that the phosphorylation level of Akt was up-regulated and also higher than that of control group
at 24 h after infection( P <0.05). The effects of C. pn infection on the VSMC migration and the phosphorylation level of
Akt in the VSMCs were significantly inhibited by the specific PI3K inhibitor 1.Y294002. Conclusion C. pn infection
may promote VSMC migration via activation of PI3K/Akt.
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PAES 5 As B R BE & AR H 45 32 3 OC
W I A S W L 4H B ( vascular smooth muscle
cell, VSMC) F iV H I 1) 9 B RS A As P 0 72
HVE 2 OCE S, Briifhse R, C. pn G AT
HEVSMC iR (AL B s e LR 3
P41 ( phosphoinositide 3-kinase , PI3K) J& H A7 LG
PERUML NS & 88 1, PR T e 22 E R 7 R R R
1 1% if# ( serine/threonine kinase , Akt) FYfEER 1L 7K,
SRR AL PI3K/ Akt f5 5 5% Sm B 78 2 Fh A 2
AR R R v R AR AR R AR CLopn R
RETE A PI3K 4% Akt I BERR TL /K-, HE 1 75 5
VSMC 1%, H i N Ah i AR DL GE . PRk A5
A C. pn PR SMEGE JFAUR B VSMC 27, 4%
PI3K/Akt 7E C. pn Y415 T VSMC L5 i/ T,
FRDE As KL S AT L

1 #RFTE

1.1 #R5iEHF

JE & SD K B % 3 ik VSMC % AR F 4 4 5 |
Btk EPCopn AR39 # (£ E B H E
ATCC,53592) ; 40 f. 3 2= 2 (DMEM) ( Gibco /2 7] ) 5
6 4 % (FBS) (Gibeo /A ) 3 % 3 Ii F2 DEAE ( Sig-
ma AE ) RAWE (TR REEDHELAERL
B ) ;¥ 41 ¥ 5% ( Hitachi ) ; Transwell /N % ( Corning) ;
LY294002 ( Promega) ; % 9L & & Akt F70& 2 Phospho-
Akt F3 K ( Cell Signaling Technology) ; /M i 7t & Bl B-
actin WA (G EF XL FEDBEARAERAT ) ; HMR
WA B TR W F A G A F AR G
(Jackson) ;BCA HE A ERA &G (L HETRKED
AR ) ;ECL &% 7| (Thermo) ; & & B 31 % 7
( Amresco) .
1.2 VSMC Hy3EF ML 44

VSMC 4 # 10% FBS # DMEM % 37 C 5%
CO, BRMAFHER, WHEKENND LEERA R,
0.25% & Al H UAUH L B R, BFEEKRIFH3
~8 R T, Eha4 4. OEF B4,
@C. pn B 4 ;(DLY294002 41 ;@LY294002 + C. pn
R4, P LY294002 41 A1 1Y294002 + C. pn B&
4e 4 1 VSMC A 25 pmol/L LY294002 37 C#5 & 1 h,
HATHAHE,
1.3 C.pn B VSMC REE

K VSMC A £ 6 FLAR, £F 48 M A2 K £ 90% &
4, ¥ MOL % 0.5 87 C. pn & & # # F VSMC,
2500 r/min & 50 min, F 37 °C 5% CO, 185 4

WIEE 2 h, F B, m\ C.pn £ K (DMEM +
10% FBS + 0.002 pe/L & H B + 0.01 we/L K
KEZ +0.025 p/L 7 # % %),37 C.5% CO,
R SRR, T2h B Copn A KT, BT
AN 1 ml PBS, G # 48 f % 7] 4 VSMC M 48 i 3% o5
M_EF#,2000 r/min &8 15 min, 3 F3E, m A1
ml, 2. 5% /& 8 4 °C B E 74,2000 r/min # & 10
min, 3 b7, PBS E %k, im N 1% W0 A b4, "k 4T 4
SRR E 44 B £ 1 h,2000 r/min &% 10 min,
F bk PBS E ik, HERZ LB E K FEAM
WHE BHE,HEFE R, BHETAE AR E
B, B TR A A 8y 38 60 1B AR T JE & M
YR BB i R A fe &, 3% 5T W W 40 e 4
WEE M Fr VSMC W C. pn B ek A, 4 20 o 4 98 47
FETHFURAEY RAEH

1.4 Wound-healing SCif

¥ VSMC #4 £ 6 5L, 90% & &, Bl & b 4L
FE 24 h,mAN 0.8 mmol/L #FHENRER 12 h, A LHEH
REREEZANEEAMNAHRLE X E AL, #E R
“fra”,PBS it £ Bt K 4 M, C opn B 3 4 A
LY294002 + C.pn B %41 VSMC & #F C. pn 318 H
24 h, BA%E T IE VSMC A XIJE AL 1 #3847 8 &
A HEAR K /N KR VSMC 3E % 68 4 58 55, FALEL S
N AT W 404, A B AR 2T 3K A Image-)
W& 20 et % E AR, THE AT 3 KA LR,
1.5 Transwell 325§

H VSMC B Z 6 TR, FF a8 M & K E 90% &
45, F AT 24 h, fm A 0.8 mmol/L # 3 JI% 15
112 h,# MOL % 0.5 ¥ C. pn &R AT VSMC,
B 14 h EHl &A@ BIKREN 1.5 x 10° AN/L
VSMC &, B 100 L 40 jg & A N\ Transwell + %
B, T E A4 50% FBS th DMEM,10 h j& 8 T
FEREE R4 %36, BIBEMZ D ME THILA
BS MLEHATHE, IO TE M0 F a5,
BCR 34 1E AT 3 K Mk S 523,

1.6 Western blot 325&

¥ VSMC #AT AL 2 54T C.pn B % ,24 h 7
F & & B 10 ] ) o ak BR B 4 ) R B9 R Tk b
ZLAE 30 min, 20 g & 7] #) B 40 4,4 °C 12000 1/min
B 5 min, LW, F BCA E A ERAGHTE
BEE, NEYLEE EHEFRBEAEHS,95C
&% 10 min & _E#F 4T 109% SDS-PAGE % & # [,
4 7 Am N\ Phospho-Akt (1: 1000) #2 B-actin (1:
20000) ,4 °C & %, TBST E it J5, A F 4 % 16
FEH /N 1gG 2 A R E 1 h, TBST Z 2%, iln A
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ECLIXA G, 2% % 408, A Image-] 2 34T
F i KA
1.7 SitESHh

K | SPSS11. 5 41t 31t k4T $04F 2 47,3 4 DA
ERRBBR KA EEE T E 04, A HH
KA g 88, 83 x5 k7 ,P<0.05 H =7
EHGFHEFEXL,

2 # B

2.1 EHTEERIA C. pn BRINEE VSMC

BERT AR N SR, IEH 1) VSMC 2RIEE5H %
BR GHNTOEA(E1A) . C. pn EYJEH VSMC,
Ma Py ml LA C. pn JEAR (K 1B)

R ‘.:;q,, B,
f \\\/ N
(SR

1. BHEENE VSMC BERE A WXL x
8000) ,B 4 C. pn JEYLLH ( x 15000) , AR N C. pn JFIK,
Figure 1. C. pn elementary bodies in the infected VSMC un-

der transmission electron microscope

2.2 C.pn BEiFES VSMC T

C. pn [ VSMC 24 h J5, Wound-healing 5255
MR, VSMC L H 25 75 20 D 200 i 0] 91 190 00 371 25 1)
B3, C. pn JEYLH VSMC [ KR b g 3 4% 19 i
FUH B KT IEH X IR (F 2A f1ZE 1), Transwell
SEHS ML E], VSMC 2845 i 25 e 40 5 4 A A2 355 I ]
UL R NE IR IR 0, C. pn R4 %7
B 118 20 L5 T Sk o5 T L R X HRZH (11 2B IR 1)
2.3 PBK{Zi# C. pn BFES Akt BBEER{L

C. pn J&Y: VSMC 24 h J5, Western blot SZ5; 4%
W IR C. pn YL VSMC p-Akt (93635 7K F- B i
T, 2R 6 ARG 2 £%;1Y294002 + C. pn J&&
YegH VSMC p-Akt (KK % R AR T C. pn
B (K 3)
2.4 PIBK/Akt 7E C. pn BERFE S VSMC ERH I
RHERA

C. pn J&Yt VSMC 24 h J5, Wound-healing 5% %
Hr, C. pn BRG] VSMC ] R1IR Hh e 5 7% 17 T B g
KT IEH XML, LY294002 + C. pn Y4 VSMC
] KR P S B B T AN T C.opn RS (B 4A AN

2% 2) ;Transwell SEERH | C. pn JEEYR 2H 25 15 110 41 0 55
B T IEH X BB 4H , LY294002 + C. pn JEYL2H %
A B T C. pn YA (1K1 4B R 2)

R 1. C pn B3t VSMC T8 88 S B B0
Tab 1. Effect of C. pn infection on VSMC migration

| TR (mm?) TR A/ PE)
NaGoopiiE) 0.55 + 0.07 19.60 + 2.01

C. pn JBRYL 0.76 + 0.03" 53.30 = 13.34"
a i P<0.05, 51EH %R e,

A

B

2. HPEEREEIMER C. pn LI VSMC TH NN

M A5 Wound-healing SZ 40 W% C. pn YL XT VSMC iE A%k 71

M (% 100) , B 2N Transwell 5L C. pn BEYLXT VSMC R fiE
B ( x200) , 1 NIEHXTIRLL,2 K C. pn JEY4

Figure 2. Effect of C. pn infection on VSMC migration in

cell migration assays

1 2 3 4

AKIEOKD) e s — w—

B —actin(43kDa) e = --

(1 (]

1 2
3. Western blot SEI&#& PI3K £ C. pn BB S Akt BiEE
AR OR 1 HIERE X B, 2 8 Copn YA, 3 K
LY294002 #H, 4 24 LY294002 + C.pn EYLsH, a g P <0.05, 5IEH
Xt R HEE b R P <0.05,5 C. pn IRYA
Figure 3. Western blot analysis detects the effect of PI3K

O = =
T T T T T T T T 1

p-AktFRIZIAXT R EE

on Akt phosphorylation activated by C. pn infection
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Oh

24h

4. MATERERIEMEE PI3K/ Akt % C. pn BURFS VSMC TR FHER

A A Wound-healing 256 ( x 100) , B A Transwell SZ56;

(1 x200), 1 MIEFXTIRLL, 2 R C. pn JRY4L, 3 5 LY294002 41, 4 & LY294002 + C. pn JEY4
Figure 4. Effect of PI3K/Akt on C. pn infection-induced VSMC migration in cell migration assays

2. PBK/Akt 7 C. pn BERFES VSMC EBHHIER
Table 2. Effect of PI3K/Akt on C. pn infection-induced
VSMC migration

S TRE A (mm?) TS (A 8 )
IEH N IR 0.56 = 0.05 22.85 + 6.42
C. pn BYL2H 0.78 = 0.03*  55.70 + 10.17°
LY294002 41 0.37 + 0.04 14.87 + 3.78
1.Y294002

94002 + 0.55 +0.06"  20.28 + 5.22"

C. pn BG4

aN P<0.05, SIEWXTIRALE ;b I P<0.05,5 C. pn &4l Lt
.

3 %W i

C. pn & — 0™ 40 A N 25 25 e SRR 38 5
AL PR AN IR EAEOR €. pn SR IR AR
h As B fER R R A% 2 K, C. pn LVFIGE R
UNGIRUSER T R AN e i R RN N
ERE RRRYL N B AN K VSMC, #E— 25 As 1Y
' ARSI 3 0L 5 G B B LS ] C. pn R
VSMC Ji , Mg Ha] WAL C. pn JFA X 5 Dum-
rese 25 AIF ST 45 SR A — B, R C.opn RN
VSMC,,

VSMC ML H BT A N R As TB it #2
IR, WFSE R, C. pn BT DL T 2 ik
PSR . — 51, C. pn AT 040 M 43 00 ¢
JHCR 2 40 B DR, 4R E A S5, i) 42 0 a0 40 M 3T R
Hogdahl 25" & B4R 201 ik 9 Bz 40 BBk €. pn JK
Yejm M A E 8 TR BT ENA 10 %5
ZRE R H T, W fEHE (i ffais A%, [RlA,

AWFEHRIE , C. pn YT EHEAE IS VSMC 75N
FIAR T AS P ARS8 38 3 wound-healing 52 ¥
1 Transwell SZEG4 M 41 =4k K gL C
pn JBYLXT VSMC iR 152, 45 R BoR C. pn YL
VSMC J5 HiF e /1 B 5e, (0 C. pn BRI
VSMC iEFE 1 BB v AT 4E

PI3K 1R i Py B AR IS PR 5 5 8 1, HLTs
fOIE R 3 (BRI AL A B R I AL (PT) | R 512
PI(3 4 5)P3 VENEE (51, 541N & PH X 45
FIR IG5 S 8 Akt 8565 580 Akt B4R, 14
B PI3K/ Akt {5 5 5% ai g% #F 58 & B, PI3K/
Akt 155 8 B A0S 5 As B KRB VAR &,
Miyauchi 25" 38 7 As BEBR b a] LIRS I ) p-Akt,
Caglayan %57 R BULBHE AN E 8 -1 76 As BEER
FF ) 2 3K 2 S B PISK/ Akt 5 5 3 fif 5
B, BEAh, PI3K/ Akt {553 i 7F 40 i i % 2 At
R EEREER ", W5 R, PI3K/ Akt {55 5%
SE R E E L A S A B R E L,
VSMC ' F-actin 2615 i, {23 VSMC 12",
W5E % 08 2 S 10 VSMC 3F B L [F) B AR i T
PI3K/Akt 42 BTG, ARSI EE R BIR, C.opn
JEYL VSMC 24 h Ji5, C. pn J&Y 4] p-Akt ik K F48
TE O IR I S 1 5 454 VSMC P 5L Ake BRI ER
IRIKETC i 35 22 5 #2278 €. pn JERYY AT REE o 4 F
Akt BERILIAE T VSMC i,

A SCHRS HGE , PI3K AT AR Akt BYBEBR 1k /K
B Copn YA Akt KBRS S PIBK
HXHEHETMAERE, FHit, AT PIBK 55
M LY294002 fii 4k B VSMC 5, LY294002 +
C. prJB YL p-Akt FiEIKF-HL C. pn YL W 1 [
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I, 7R PI3K ¢ S M0 1 1) 1.Y294002 7] A %40 1l
C. pn BEHF T p-Akt FRIKAKF, HEMTULH C. pn
YL B i PI3K P84 Ak FOBERRIL

gtk —HAIESE PI3K/ Akt {55 555 58 R 1E C. pn
Y5 S VSMC iR B A B b iV AR 5258 1 H
1.Y294002 TiiAbFE VSMC J& , C. pn YL T 1Y VSMC
b AT I NG N N N A
1.Y294002 n] 5@ 11 FE A% PI3K/ Akt {5 538 f& Akt fY
T A A ST ) L/ ISR P A K R 715 5 1) A i
Flo) AR R IF S 45 Bt © 483IF 52 PI3K 7
C. pn JBYLF5 T 10 1045 N B 0 MR B o Bt vh R R
BRI XA — e R SR T AR IR AR

g5 1 IRATHED €. pn JRYFE T 1Y VSMC T
AIBLTI AT BB PI3K/ Akt {55 %% 38 B IS A ¢
W5, Toll #£3Z4K 2 (Toll like receptor 2, TLR2)
TE C. pn Bk VSMC 5b 78 rv e g AT 0 (4 1 7
TLR2-PI3K {5 5% 530 fif vi] 814 240 Aeh Jo AR 4 A
R SRR AR . VB R PIBK 1Y LU S
M, TLR2 7E C. pn &5 F 1Y VSMC T8 H i1
B — 2055, I3 I 2R LA SR B A T ML
RPN IR R As A PHRIB R E
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