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Effects of hypoxia on Gax gene expression and proliferation of rat pulmonary artery

smooth muscle cells
XIA Shi-jin, QIAN Gui-sheng, HU Ming-dong, HUANG Yong, TAN Yong-hong (Institute of Respiratory Diseases, Xingiao
Hospital, Third Military Medical University, Chongging 400037, China)

Abstract; Objective To explore the effects of hypoxia on the expression of Gax gene and proliferation of
rat pulmonary arterial smooth muscle cells (PASMCs). Methods Under hypoxia (2.5% 0O,) condition, the
expression of Gax mRNA and protein in PASMCs of rat was detected by RT-PCR, immunocytochemistry and
Western blotting. *H-TdR incorporation was used 1o observe the PASMCs proliferation. Results  The expres-
sion of Gax mRNA and protein in PASMCs treated by hypoxia was confirmed to decrease by RT-PCR, immuno-
cytochemistry and Western blotting. Compared with that in the control group, Gax mRNA and protein level de-
creased significantly in hypoxia PASMCs. With prolongation of time of hypoxia,” H-TdR incorporation in
PASMCs was significantly higher at 6 h, and reached a maximum at 24 h. Conclusion Hypoxia can downreg-
ulate the expression of Gax mRNA and protein in PASMCs and induce PASMCs proliferation, implying that Gax
gene might play an important role in hypoxia-induced PASMCs proliferation.
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1.1 A £ &2 H

PR B Gax 2w HTIAR ( 611 Tufis A2 Tamar P 28
W) fi 2 kS B LA i ( 2 2R B o i AR AL AR5 5 ~ 10
RT3 ) , DEME Ky 75 56 i 4 1% ( Hyclone 23 6] ) |, Wi A
( Gibeo 45 ] ) , Tripure i 7] £ ( Promega 4% @) ), S-P i 7 £ ( At
SURILZYE])  H-TAR (b T REBF 9T AT ) |, G Ay il ) S [
GHiTAlL.
1.2 fafted s 832 R R o

HE 150 ~200 g HEAF Wistar AR, W B 55 = 2218 oo 9046 &)
Porbol . FEBARAE T AT IF K BN 2 JBC s il 3l ok 0 A2 A il
ik, ALk B 5% PASMCs, I 28 o F i LIUL 80 28 11 S 401
M2 %o . Hi ARl & 10% I 46 15§ DMEM B S ~ 10 48
ML FASEE . 0. 25% BRI AL AR 1240 2 5 ¥4
ML T 1 Sl e e SRR B E 20 ) ) oA (0 S e
TER ¥ (21% 0,) (N) FE% (2.5% 0,) 43 2 h(H2) .6 h
(H6) 12 h(HI12) 24 h( H24) JE1T 446 bRk . 1540 1< &2
IR 70% ~ 80% , 4 & 0. 4% I 4= 1L i DMEM B 3¢ K {di
PASMC [} 1< 48 h.
1.3 Alah Bic-F 3 AL 4m AeL P Gax Kk B 784K 30T J5 45 47

a4 A )

1.3.1 RT-PCR 6 {il] £ iy < Gax mRNA #ik Tripure iz 7|
AARUUE RNA 55043 YOG THIME RNA &, RNA 1 pl RT
R, 2 LT cDNA 7E - 20 C {47, % 5 pl 47 PCR KLY, L
B-actin AN S M., SR 31 T914. Cax 54: L5 -
ACA TGT CCT ACC CCG AAC TCT CCA-3'; Fiff:5'- TCG CTT
TTT CTT TTG CTG CCA CTT-3'; =49 403 bp, B-actin 5|4:
##:5'-CCA AGG CCA ACC GCG AGA AGA TGA C-3'; Fiff: 5'-
AGG GTA CAT GGT GGT GGC GCC AGA C-3';7=4 587 bp. 1§
W SERUG R EL 0 e Dk O T R AR A A Tk KT 3 I
BT R GEI GE 15 25 B IR E(H . Gax mRNA &iA{H A Gax JE[H
B9 IK BE {Fi/ B-actin BUGM K FEAEL, 45 046 4047
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T DAB [ (o i o S €7 %8 2R HE 3 O Sl s it L S /K 20k R R 1]
QAT W 5 2% SC A 14 O 0 (0, AT AR B 3 1 3 ik
1.3.4  "H-TdR 45 A K3 i) 40 i 1 5 BN I 1 4 0 I e
B2 x 10°/ml, S S LA A4 | ml 45D T 96 FLEG #2462,
A3 TS AL, 53R 24 h IR EFLANA 37 kBq "H-TdR (37
kBq/fL) , FEHE 7% 6 h 5 Fe 53R 36, PBS R LB A A

0. 25% W Ftp T AL A0 B , Jig 3 240 L B B 27 4R 48 |, 2k SR K o
k3 W, H 10% = Z 88 (TCA) [85E , Jo7K Z Wl £5,80 C 1
4 30 min, AL RS T OAL B HC P i A DAL FFL R A D) e
i8I (Bg)
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2.1 RT-PCR ##m Gax mRNA £ ik

HL PG S s, i USSR F T HG I %) Gax mRNA 1E
i &l k- LA Mo e it e ik . N SR He AR IR SR F T Gax
mRNA Y F ik Fil (P <0.05,P <0.01), 3 FLEf A A% S0 )
fE S, Gax mRNA (1) 3R B #FEICH A B & 22 7% (P <0.05,P <
0.01) (P 1,£&1)
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B-actin 587 bp—

Gax 403 bp—

M:DNA #748; N 8 PASMCs; H2 - H24 . & $.2 .6.12.24 h
PASMCs
E1 RT-PCR 2% K F AT PASMCs ff Gax mRNA [j &%

#1 {EFEX PASMCs 1 Gax mRNA RHE B RIE® M

(n=3, xxs5)

15 Gax mRNA (D, /Dy yuin) Gax %4
N 0.53 £0.06 146.73 £12.27
H2 0.46 £0.09" 131.21 £13.54°
H6 0.37 £0.05" 120. 35 + 18. 59"
H12 0.19 +0.02% 86.67 £ 11.47M
H24 0.08 +0, 03 45.83 + 13,78

a; P<0.05, b; P<0.01,5 N #4ib#; c: P<0.01,5 H2 1b4%;
d: P<0.01,5 N k42
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G 1 0 ML P2 2% S 3%, SRR S 2 1 F A0 e g o 3
b €0 UKL, 75 Gax 3 (IE AN MUAZ b ik . 5 U o2,
(G LA T A A o s A e (0 SR O 2L, 261 Gax B P13
i T (16 24 .B)
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T TEN A 5 0L, W] 2 Gax S 4. LR 106 SRS i) £
FE K, Gax 8 7110 08 B 7 8 AIG EL 2% e ke ik B 35 (P < 0. 05,
P<0.01)(£1).
2.4 mpargity L

TH-TAR 45 ARG 240 g 5 s 25 R, % % KA 612 124 h
i H-TAR 48 A B4 %) 4 5 683.24 + 2 516.20 .8 953.47 =
5012.33 .11 698.33 +1 673.32 Fl 14 273. 10 £3 527. 15 {E{Ik
AURAS TR, 58 S 4L H %, PASMCs (9P H-TdR £ A Gt M 6 h JF
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Gax JEH Jg T 16 I &5 3L X ( homeoboxgene, HOX)
FEP ) — bt . HOX i McGinnis 28 7F 1984 44 8t
X IE R AR A ) B IR AS AR s e T
A% , 85 helix-turn-helix ( 88 i€ - 47 -8R IE ) 205 44 5
5 E 2 T a8 71 5 45 4, M i 58 Bk PR 45 4
o e A — AR ) homeodomain , jX i —
ANE AT 60 AN EIERR Y DNA 2545 1K, fE ik kit B b 2
A B RE RS . KB Gax JEPH 45 19 2 (1 B4 1 it
$933.6 x 107, 47 303 PEUEM. HAETHFTUES: Gax
e DR A A BRI LB L IR I I ot - 9 UL
A b ek . Gax S [H 7 i 1 300 A0SO Y A 1l AT o
FULEH it v g 4 K, 229 i A5 o JUL 240 Y AT 22 93 2R Dt
FIT , Gax HE R A &k Ol R g, Gax BE[H & & ik
W LA S P UL 40 ) 356 1 MG RS O S 41 i
1 Al % A R K PN A0 i R SR i AT
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Gax i [H 45 1 551 35 IL4H M 36 5 0 ¢ R %00, BD
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PASMCs {145 F 8 LS 0K S0 I st Ik o o M L 6 45 49
2 (1 S A B k. IR SURE 3 B0 PASMCs (1) 18 51,
HE 20T LAfE] Gax K&K 1] fiE £ PASMCs th &3k, Jf H.
DI 5 RIS A A9 PASMCs 1 Gax SR ikl fiE
KT A, A SEH RS T ax — 4. RT-
PCR . 4 75 41 Y fk 2% fl Western blot £ {ll 4 B Gax
mRNA K HL B 1A B 00 25 014 Il sf k1 28 AL 48 B b e
Jeik G S AL PG PASMCs i) Gax mRNA AL
AR R, O FLRE A K SR B I HE &k F
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PR ] fE 2 S (% S M PASMCs 194 7 RUN 1fiL 55245 ¥ o 22 114
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2z AL F W e PASMCs HPRE I 51 Gax JE A
{2635, MG S AE - 20 PASMCs 14 51 (1) [] Inf & PASMCs
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S Y B ) GE Be. B 9T Gax Bk R AE IR SCPE
PASMCs Hr ik 18 1k, H B AT IS Gax Ke[H X}
THIAPCAE PASMCs 5% 14 58 BT 3 8y HPH o]
AT R, TS HPH JERR ST ek S IR A BFA
b A A 7 40 S B A 4R
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