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Mitogen-Activated Protein Kinase and Phosphatidylinositol 3-Kinase
Regulated Hypoxia-Inducible Factor 2a Roles on Pulmonary Arteries of
Rats With Hypoxia-Induced Pulmonary Hypertension
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Abstract: Objective To investigate the interaction between hypoxia inducible factor 2a( HIF-2a) , Mitogen-activa-
ted protein kinase (MAPK) or Phosphatidylinositol 3- kinase( PI3K) during the development of rat hypoxic pulmonary hyper-
tension. Methods Male SD rats (n =40) were randomly divided into 5 groups and exposed to hypoxia for 0,3,7,14 or
21 d, respectively. Mean pulmonary pressure ( mPAP) , right ventric hypertrophy index (RVHI) and vessel morphometry
were measured. In situ hybridization were used to determine the expression of mRNA. Immunohistochemistry and western
blots were adopted to determine the expression of protein. Results = mPAP increased significantly after 7d of hypoxia,
reaching its peak after 14d of hypoxia,then remained. Pulmonary artery remodeling developed significantly after 14d of hy-
poxia. p-JNK and p-P38 protein in control group and hypoxia groupe were poorly positive. p-ERK and P-AKT protein in pul-
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monary arterial intima and tunica of all hypoxia rats were significantly higher than in contro 1 group( P <0.05). In pulmona-

ry arterial intima and tunica, HIF-2ae mRNA was barely positive in C group protein, then increased in H14 group ( P <

0.05) ,and HIF-2a protein was barely positive in C group protein, then increased in H3 group ,reaching its peak in H7

group. Linear correlation analysis showed p-Akt and p-ERK were positively correlated with HIF-2a protein ( tunica intima)

and vessel morphometry, RVHI and mPAP(P <0.01).

Conclusions

Under chronic hypoxia, p-ERK and p-AKT may

up-regulate the expression of HIF-2a by increasing protein expression,then resulting in the occurrence and development of

hypoxic pulmonary hypertension in rat.
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oxia; hypertension, pulmonary; rat
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Table 1 Effects of different hypoxia time period on mPAP,RVHI, WA ,and WT in rats(n =8)

20 31 mPAP( mmHg) WA(% ) LA(%) RVHI( % )

Xof HE 2 15.9+1.9 34.7+2.5 63.3+3.5 23.0+1.6
H3 4 17.1£1. 4 38.5+3.3 61.5+3.8 22.7+1.5
H7 41 20.8 +1.6% 44.8 3.1 55.2+3.1% 25.4+1.8
H14 #] 26.5 +1.7% 54.4 +3. 2% 45.6 +2.9%° 27.2 £1. 6%
H21 4 28.2 +1. 8% 61.5 2, 4abed 38.5 +2, 5abed 28.1 1, 9%
F & 98.3 68. 4 67.8 15. 4

a: GXBA A, P <0.05;b: 5 H3 4H L, P <0.05;c: 5 H7 Hb#:, P <0.05;d: 5 H14 4%, P <0.05
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Figure 1 Western blot analysis of p-ERK and p-Akt pro-

tein expression in rat lung tissue

AN IRAL; B AIRAR 3 RAL; C A4 7 RAL; D AR 14 K41 E AR 21 R4l
Figure 2 In sit u hybridization analysis of HIF-2a mRNA expression in rat pulmonary arteries after exposure to hypoxia for
0(A) (control) ,3d(B),7d(C) ,14d(D)and 21d(E) (DAB x200)
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Figure 3 Immunohistochemistry analysis of P-AKT protein expression in rat pulmonary arteries after exposure to hypoxia for
0(A) (control) ,3d(B),7d(C) ,14d(D)and 21d(E) (DAB x200)
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Figure 4 Immunohistochemistry analysis of P-ERK protein expression in rat pulmonary arteries after exposure to hypoxia
for 0(A) (control) ,3d(B),7d(C) ,14d(D)and 21d(E) (DAB x200)
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B 5 Fii/hiEEE HIF-2a B A RIE (DAB x200)
Figure 5 Immunohistochemistry analysis of HIF-2« protein expression in rat pulmonary arteries after exposure to hypoxia
for 0( A) ( control) ,3d(B),7d(C) ,14d(D)and 21d(E) ( DAB x200)
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x2 AEESE R E YK RA/NSIEK p-ERK ,p-Akt HIF-2o 3% (A 15) B9800 (n =8)
Table 2 Effects of different hypoxia time periods on expression of p-ERK, p-Akt, HIF-2«( absorbance value) in pulmonary ar

terioles of rats(n =8)

5 p-ERK & p-Akt A HIF-2a HIF-2amRNA

X R ZH 0. 030 +0. 006 0.021 +0.012 0.041 +0.012 0.062 +0.010
H3 4 0. 066 +0. 013" 0.036 +0.011* 0.052 +0.013 0.055 +0. 015
H7 4 0.175 £0.011* 0.178 £0.010* 0. 185 +0.012® 0.164 +0.012%
H14 4 0.195 £0.013%* 0.215 £0.013%* 0.168 0. 015 0.173 £0.011*
H21 4 0.199 +0. 010 0.219 +0. 012 0. 180 +0.017* 0.198 +0.012%
F{H 319. 429 109. 635 152.990 551.795

a: GXF AL LA, P <0.05;b: 5 H3 411L%E, P <0.05;¢: 5 H7 HL#, P <0.05;d; 5 H14 41 [L%, P <0.05
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