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BEAF F M3 ) F LY 294002(10 pmol/L)#4T-F 1, Western blotp#7 bk R F) &4 TIK AL 2224 his K
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1&2.24 h/Z, Periostin & A% B Z 74| (P<0.01), 2afP-Akt#Y & & T (P<0.05), & Aktt) & & KA X
H AR EF(P>0.05). IEMKETH-5 K R PASMCs ¥ Periostin mRNAF= & & 49 & ik L, KA T4
38 339 E PIBK/AKUE ST 3 Akt#) BRBA AL, 3 Mm% PeriostinfZE PASMCs P it & A, 4% 7~ Periostin £ /i 2%
PASMCs3§ 74 1342 W 7T it AL £ T RAF A .
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Hypoxia Increases Periostin Expression and the Related Signal

Pathway in Rat Pulmonary arter Smooth Muscle Cells

Shi Mengru', Zheng Yi', Wang Liangxing?, Lin Quan**
('School of Laboratory Medicine and Life Science, Wenzhou Medical University, Wenzhou 325035, China;
Respiratory Physicians, the First Affiliated Hospital of Wenzhou Medical University, Wenzhou 325000, China)

Abstract The effects of hypoxia on the Periostin expression and the related signal transduction pathway in
rat pulmonary arterials mooth muscle cells (PASMCs) were observed in this study. Primary PASMCs were cultured
with collagenase 1. The PASMCs were treated at hypoxia (5% O,) for 2, 6, 12, 24 h separately. The expressions of
Periostin mRNA and protein in PASMCs of rat were detected by RT-PCR and Western blot. LY294002 (10 pmol/L),
a specific inhibitor of PI3K/Akt signal pathway, was used to treat PAMSCs at hypoxia for 24 h. Periostin and Akt/
P-Akt protein were detected by Western blot. Compared with control group, the mRNA and protein expressions of
Periostin increased significantly in hypoxia PASMCs treated for 6, 12, 24 h (P<0.05, P<0.01), and there was no
significant difference between normal group and hypoxia 2 h group (P>0.05). After treated with LY294002 for 24 h
at hypoxia, the expressions of Periostin and P-Akt were down-regulate significantly (P<0.01, P<0.05) compared
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with hypoxia 24 h group. But there was no significant difference for Akt protein expression (P>0.05). The results sug-

gested that hypoxia exposure could upregulate the mRNA and protein expressions of Periostin in PASMCs. Hypoxia

exposure might activate the PI3K/Akt signal pathway, promote Akt phosphorylation, and then induce Periostin protein

overexpression. It indicated that Periostin might play an important role in hypoxia-induced PASMCs proliferation.
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PI3K/Akt signal pathway
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AKT/P-Akt.
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drop20003ll 5 RNA S F& Ak i, i BE Rkl ng/ul. HX
RNAFH 1 ng, 10xRT Buffer 1 uL, 25 mmol/L dNTP
2 uL, MgCl, 2 uL, Rnase inhibitor 0.25 pL, AMVi¥li%%;
SKM0.5 ul, Randon 9 mers 0.5 pL, JIJGRNAJ 17K
2 RAARUA10 pLo 30 °C 10 min, 42 °C 30 min, 99 °C
5 min, 5 °C 5 min. & HIcDNAH] T PCRX Ve (2)
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ddH,OZ B [ AR 420 pl, #EATPCRY 14, 44
ZAF2h: 94 °C 5 min; 485794 °C 30's, 54 °C 45 5, 72 °C
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351 0: 5'-CGC AGA GGA CTG GAG AAC AAT-
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THPCR M B/ NR451 bp. PCRY HI52EE)5, 1%
TR B S vh AT FBUK 3 AT, SR BRI AR R et He
VK AR BT 6B BEFA 4, LhQuantity Onef A4 #7 %
2l Periostin4k iy Y6 % £ 5 N 2 GAPDH 4k Y6 % & L
8275 H (25 I mRN A 638 7K

1.2.4 Western blot# | Periostin. P-AktZ& % Akt%&
g kil BAPASMCsHPBSE2YR, BRI
300 wL 2 A £ 1 B A 000 1 40 SRR, R IR
AT )G, B30 min, # % 2 1.5 mL EPE, T4 °C,
12 000 r/min 20230 min, W EF 375 9000 2 (v .
SDS-Z8 A I Bt e 458 i VLUK Ji, P I 2 T TR 2T 4
I, S%AR WK A1 h, Pt (Periostin: 1:500
Fike; B-actin: 1:1 000%%RE; Akt: 1:1 000F4; P-Akt:
1:500%%F%), 4 °Cid . TBSTUEES min/ ik >37K, i
1:2 000 T, i CE2 h, FPEAE3K, I AECL%¢
6, £ ChemiDoc MPZEGAL 4 iR 72 4t (Bio-
Rad/Aw], 55 EDHIEE I3 B4R . Quantity Onel&15 77
BTt 85 J A7 70 8. BLH M8 115 N 2:B-actin
%5 BEDAA B HUAE AR B I 8 1 R IE A 2 5
125 %itFa®FrEx HIERHEEs)ER, N
FISPSS 13.04¢ vt %7 B F BE AT FR 30 F0 J7 22 43 #r,
P<0.050 2= A G555 o

2 %R
2.1 {RE *fPeriostin mRNAFIE H FKiZBI N
FRE(5% O,) 73 7 3K FRPASMCs 2, 6, 12,
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A: RT-PCRETMIPAMSCs ! Periostin mRNAZIX ) HLik £ Hf; B %5
Y2 PAMSCsH Periostin mRNAFI #5531 . N: IEH 0L H2: G
AL hAL; H6: AL H6 hal; H12: IR AREE 12 h4l; H24: AR5 AL
24 hefl, *P<0.05, **P<0.01, N4 i (vts, n=3).

A: RT-PCR electrophoresis bands of Periostin; B: the expression analysis

of Periostin mRNA in PAMSCs. N: normal control group; H2: hypoxia for
2 h group; H6: hypoxia for 6 h group; H12: hypoxia for 12 h group; H24:
hypoxia for 24 h group. *P<0.05, **P<0.01 compared with N (X£s, n=3).
1 A EHR & BT 8 X PASMCs H Periostin mRNAZR 3% $4 0
Fig.1 Effects of different hypoxia period on Periostin mRNA
expression of PASMCs

24 hJi, RT-PCRA% il Periostin [ mRNA . ik, 45 R
WoR, 5E A AR, KA B2 W 7 e AR E
(P>0.05); G484k Bl6, 12, 24 h#H Periostin mRNA%
W AR AL AR T R AT B35 2% 5(P<0.05, P<0.01), 1fi
H SR E N R ZE K, Periostin mRNA ] 3 1A & Wi
B ).

Western blotfs il Periostin ) 25 [ ¢ ik, 45 L i
R, LE4Y T 593 kDakh 35 H B AR 1 Bl 308 24 AT 45
LA gL, A A HE6, 12, 24 h4 Periostinff] %
A ThE HAT 3% 7 7:(P<0.05, P<0.01), HBHEGA
[11] [ € K Periostin ) 2 IA FEAT M T iy o (RAUAL 32 h
Y122 AN B E (P>0.05)(F2). ik gk AR, KA
A LLE 3t Periostin fymRNAFI A FH K14 .
2.2 LY294002%fPASMCsH Periostin. Akt/P-Akt
ERFRIEHN

WF 97 45 5 5 7R, PASMCs il API3K/AKtIE 4% 45
SEPEFNHIF10 pmol/L LY294002 T AL FE2 h, B # 5%
F5 5 Ak A A4 AL 324 h, 5 OR LY 294002 (1) 1%
424 h41(H24)4H Lb, Periostin£g [ [ £ 18 W % F [#
(P<0.01). LY294002 % =% #l Hi|P-Akt& iX(P<0.05),
SVAKI H E A A I W ZE S (K3) .



il o 0 A AR SRS 1R K U Bl DT LA i Periosting 15 J AR 54 S AL 669

A  H2  H6  HI2  H24
;,,.. ‘-& ‘:f\‘.?“\‘?eriosﬁn
‘-i-‘.."..‘...‘-!!&mm

B0

%Ehoéo § §
ﬁ§ 0.20 % N N

N H2 H6 H12 H24

A: Western blotk JlIPAMSCs ™ Periostin [ #2145 1175 B: 753556
#PAMSCsH Periostin [ 1 4A 70 M. N: IEH XA, H2: REAALE
12 h4fl; Hé: 1R ALH6 hal; H12: IR5AUALHE12 hal; H24: LA Ab#E
24 h#f. *P<0.05, **P<0.01, 5N L (FEs, n=3).
A: Western blot bands of Periostin protein; B: the expression analysis
of Periostin protein in PAMSCs. N: normal control group; H2: hypoxia
for 2 h group; H6: hypoxia for 6 h group; H12: hypoxia for 12 h group;
H24: hypoxia for 24 h group. *P<0.05, **P<0.01 compared with N
(s, n=3).
2 FEHMKE AT B X PASMCsH Periostin & B &% £
Fig.2 Effects of different hypoxia period on Periostin
protein expression of PASMCs
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A: Western bloth lIPAMSCsH Periostin. Akt P-AktF [ &2k () 47175
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L H2441 LB (xts, n=3).
A: the expressive bandings of Periostin, Akt, P-Akt in PAMSCs; B: the
expression analysis of Periostin, Akt, P-Akt in PAMSCs. N: normal
control group; H24: hypoxia for 24 h group; LY294002+H24: pretreated
with LY294002 for 2 h, and then treated at hypoxia for 24 h. **P<0(.01
compared with N; “P<0.05, #P<0.01 compared with H24 (¥£s, n=3).
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ESE STIEA
Fig.3 Effect of LY294002 on the protein expressions of
Periostin, Akt and P-Akt in PASMCs
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