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Abstract: Objective
smooth muscle cells stimulated by carbon monoxide (CO). Methods
arterial smooth muscle cells (PASMC) were stimulated by platelet-derived growth factor ( PDGF, 20 ng/mlL) and hemin

To identify the gene expression profiles associated with the apoptosis of pulmonary arterial

Primary cultured Sprague-Dawley rat pulmonary

(20 pmol/L). Cells were harvested after 2 hrs and Affymetrix microarrays were used to detect the gene expression profile.
Results Some genes associated with Map2k3 ( P38 ) signal pathway, such as CyclinDI, CyclinH, Cyclinll, MAP2K3,
Kras and Nras, were upregulated, but P27 expression was downregulated after PDGF treatment. After endogenous CO

treatment, some genes associated with P53 pathway, such as Gadd45«, P21 and Trp53inpl, were upregulated.

Conclusions
with endogenous CO.
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P53 pathway probably plays an important role in apoptosis of pulmonary arterial smooth muscle cells treated
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M64403. 1 1.4 cyclin D1 Cendl
BC010202. 1 1.1 v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog Kras
BM250672 1 cyclin L1 Cenll
NM_023243.1 1.1 cyclin H Cenh
BB018528 1.2 neuroblastoma ras oncogene Nras
D87115. 1 2 mitogen activated protein kinase kinase 3 Map2k3
NM_009875. 1 -1 cyclin-dependent kinase inhibitor 1B (P27) Cdknlb
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B[R L3 log {H 2R i H PR RS
NM_019812 1.5 Sirtuin 1 ( silent mating type information regulation 2, homolog) 1 (S. cerevisiae) Sirtl
BGO75179 1.5 Endoplasmic reticulum (ER) to nucleus signalling 1 (Eml), mRNA Eml
BC012955 1.2 tribbles homolog 3 ( Drosophila) Trib3
NM_007570 1.3 B-cell translocation gene 2, anti-proliferative Big2
NM_013863 1.7 Bcl2-associated athanogene 3 Bag3
NM_011361 2.1 serum/ glucocorticoid regulated kinase Sgk
NM_134097 2.9 topoisomerasel binding, arginine/serine-rich Topors
NM_007836 3.6 growth arrest and DNA-damage-inducible 45 alpha Gadd45a
NM_007669 3.8 cyclin-dependent kinase inhibitor 1A (P21) Cdknla
NM_010442 4.4 heme oxygenase ( decycling) 1 Hmox1
AW495711 3.1 transformation related protein 53 inducible nuclear protein 1 Trp53inpl
BM232298 2 sequestosome 1 Sqstml
M12573 3.6 heat shock protein 1B Hspalb
BC003839 -1 myeloid cell leukemia sequence 1 Mell
M60651 -1 phosphatidylinositol 3-kinase, regulatory subunit, polypeptide 1 (p85 alpha) Pik3r]
NM_011810 -2.1 Fas apoptotic inhibitory molecule Faim
BGO75165 -1.2 Insulin-like growth factor 1, mRNA (¢DNA clone MGC ;18617 IMAGE ;4194295) Igf1
BC026947 -1 RIKEN ¢DNA A230072116 gene A230072116 Rik
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HN RS L3 log {H B AR FER AR
NM_031168 4.3 interleukin 6 116
BC003839 1 myeloid cell leukemia sequence 1 Mcll
AW538049 1 cell division cycle and apoptosis regulator 1 Cearl
AK017622 1.6 phosphatidylserine receptor Ptdsr
NM_007669 3.5 cyclin-dependent kinase inhibitor 1A (P21) Cdknla
NM_007836 2.3 growth arrest and DNA-damage-inducible 45 alpha Gadd45a
AW495711 1.3 transformation related protein 53 inducible nuclear protein 1 Trp53inpl
BM232298 2.2 sequestosome 1 Sqstml
AY057913 2.1 brain derived neurotrophic factor Bdnf
NM_020581 -1 angiopoietin-like 4 Angptl4
AF319981 -1 melanoma antigen, family H, 1 Magehl
AKO012404 -1.1 BCL2-like 13 ( apoptosis facilitator) Bel2113

- 884 -



512 B4 11 4] P E BRI E Vol. 12 No. 11

2010 4= 11 H Chin J Contemp Pediatr Nov. 2010
TINEAFEIITE KB Gaddds FE LA PS3 I 1%

3 e (R Ui 25 X, B AT RS P21 AR LA Ao 20 i A

Bl SR TR0 R AR TR, FE DR 7S R g
REbFFEH, IE ¥ BORBRE SRR, it e rT L
PR BE P50 2 M REA Z ) 1) 25 S 3R B I, I ]
DA [F]—ZH R AR RAE AN RPRAS T Z2 R kK
(255 R TR R B I A R SR ML B

T it o A H A v, P T JULZE A A BG BEIR A E
E IS R PRI MG AP R R, I HE
K, AMATEBLIEME CO v] DLl 5543 W 5 B 43 W
(17 3R TR 45 AL Y 9 UL 400 M ey 3 5 R
HZECAE N NIEYE CO JX b T 57 5 3 5 RS
(1) L T LM B 4 P T % e DR 285 1) &t
Mo EER, LA B 55 #IH PDGE {2 i i 3/ ik
SF-TE LA B3 55 PR PR IR CO & iU /7 21
ML ZR A A 5 T 50 hemin G471 100, 4R 108 N EAPE
CO 17l fii 2 Jik v R 2 ) e P FBIL AR

ARWFFE LS5 B R % PDGF-BB il 34 if 5 - 45 1L
J& AU Kras  Nras J2 2258 205 AL 8 G R 56
W) Map2k3 (P38) 335 W 2 LA, 40 M JA 1 &
CyclinD1 CyclinH % Cyclinll ZE{) 350 2F FiFE,
7T Ji) 3O 2 OS2 1 B 0 ) R P27 R GA 4D
W A2 A, A5 R DR 4 AT

Hemin 7] LAi755 Hmox1 ik #EMmifei# CO 4=
o AWFFEARUESL L hemin 35 Hmox! 335 I
i 16 {2 %, Maines'* WTA R 1% 2 45 2 7 A U R
P CO I FE ML

2R F NN LA R PR T R] 23Sk P53 4K
FRPEFNIE PS3 AR . HRTXT PS3 R4 I8 T i 2R
ML ELIE A . AR P53 & S5 40 JE b
1) G1 G2 FI M PGSR B LA O, Al fil &
0 1% 200 0 300 2R AEORSE  E F JBmT  5R) P21 2 5 4
Jifo JE SRR AR AR B T . A O CO X 4 i A
TR ER HADEA G R, A& Co
AR T AN S LR R TV SR
WA IR R A FEPARAIRE T M A A= i 1
(PRI, Brouard &' A Sy CO Xof 4 ffg 9 7= ¥
VEFAFAE AR R B R e o 2 CO XA L 1
PIVE SR 22 0 , W BE -5 4 i Ak A bR 25 LA A 44 Jifd
A K. AR R B RENTEME CO THiF,
Trp53inpl ik W2 FR, R PS3 {1 R i SE [ P21
Zeik FIHE 16 4%, Wi-E PS3 R I T i A i
Bcl-2 Bax 55 W JC i 2 A8k, PRI N 8% CO iy
| I AP LR L ) 0 T R RE S PS3 MO .

KM S 5T AR L AR T GadddSa 3

AR 16 4%, E— LU IR CO IR | & A I 5

TR T T TR S PS3 JRER ARSI L.,
AT R Z N CO HIBUS i) PASMC 5

B EUIRAS PASMC 3L R R A/ R K2R, Hp

1l 240 4 G R Al oE 0 T B R A P21 Gadd4S o
Trp53inpl Fik 11 8 ~9 4f, I NI CO RIS
AT o A0 PR S 300 2, T R — 2 e P R
H L 1 22 - LA A A 3 G AR T

(& % X ]

Farber HW, Loscalzo J. Pulmonary arterial hypertension[ J]. New
Engl J Med, 2004, 14(351) . 1655-1665.

Fujita T, Toda K, Karimova A, Yan SF, Naka Y, Yet SF, et al.
Paradoxical rescue from ischemic lung injury by inhaled carbon
monoxide driven by derepression of fibrinolysis [ J]. Nat Med,
2001, 42( 7) : 598-604.

Schillinger M, Exner M, Mlekusch W, Ahmadi R, Rumpold H,
Mannhalter C, et al. Heme oxygenase-1 genotype is a vascular an-
ti-inflammatory factor following balloon angioplasty [ J ]. J Endo-
vasc Ther, 2002, 28(9) : 385-394.

Fang LH, Zhang YH, Ma JJ, Du GH, Ku BS, Yao HY, et al.
Inhibitory effects of tetrandrine on the serum- and platelet-derived
growth factor-BB-induced proliferation of rat aortic smooth muscle
cells through inhibition of cell cycle progression, DNA synthesis,
ERKL/2 activation and c-fos expression [ J ]. Atherosclerosis,
2004, 174(2) ; 215-223.

Servant MJ, Coulombe P, Turgeon B, Meloche S. Differential reg-
ulation of p27 (Kipl) expression by mitogenic and hypertrophic fac-
tors : Involvement of transcriptional and posttranscriptional mecha-
nisms[J]. J Cell Biol, 2000, 148(3) . 543-556.

Maines MD. The heme oxygenase system:a regulation of second
messenger genes [ J |. Annu Rev Pharmacol Toxicol, 1997, 12
(37): 517-554.

Cory S, Adams JM. The Bcl-2 family: regulators of the celluar
life-Or-death switch[ J]. Nat Rev Cancer, 2002, 2(9): 647-
656.

Zhao H, Jin S, Antinore MJ, Antinore MJ, Feng DT, Wang XW,
et al . The central region of Gadd45 is required for its interaction
with p21 /WAF1[J]. Exp Cell Res, 2000, 258 (1) : 92-100.
Dulak J, Jozkowicz A. Carbon monoxide--a “new ” gaseous modu-
lator of gene expression[ J]. Acta Biochim Pol, 2003, 7(50) .
3147.

Brouard BS, Otterbein LE, Anrather J, Tobiasch E, Bach FH,
Choi AM, et al . Carbon monoxide generated by heme oxygenase 1

(9]

[10]

suppresses endothelial cell apoptosis[ J]. J Exp Med, 2000, 6
(192): 1015-1025.

Jin S, AntinoreM], Lung FD, Smith ML, Zhan Q, Coursen JC, et
al. The GADD45 inhibition of Cdc2 kinase correlates with
GADD45-mediated growth suppression[ J]. J Biol Chem, 2000,
275(22) : 16602-16608.

Ziad M, Alain T, Hajra L, Evans Al, Chen M, Hyduk SJ, et al.
NF-kB activation in atheroselerosis; a friend or a foe[ J]. Blood,

2004, 13(3) : 754-775.

(1]

[12]

(RSB #E)

- 885 -





