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[ Abstract]  Objective;: To detect the expression of the plateau adaptablity gene
(EPAS1, EGLN1 and PPARa) and proteins ( HIF-2, PHD2 and PPARa) in rats
blood, heart, liver, lung and kidney tissue after the rats exposed to high altitude.
Methods: The Wistar rats were randomly divided into plain group (Shanghai, 55 m),
acute exposure to high altitude 3400 m group, acute exposure to high altitude 4300 m
group. Blood and organs of rats were collected in 1, 3, 5 days after arrival. Real time
PCR and ELISA were used to compare the expression of plateau adaptablity gene and
related protein between plain group and high altitude exposure groups. Results: The
count of red blood cells, hemoglobin and HCT in high altitude 4300 m were higher than
those in plain group. Compared with plain group, the expression of EPAS1 gene in
blood, heart, liver and kidney tissue of rats at high altitude increased obviously(all P <
0.05) ; the expression of EGLNI in the heart, liver, brain and kidney increased, and
PPARa gene in the heart, liver and kidney increased (all P <0.05). Compared with
plain group, the expression of HIF-2 protein increased significantly at high altitudes in
the liver, brain and kidney tissues. PHD2 and PPAR« increased in the heart, liver and
kidney. Conclusion: Plateau adaptive genes ( EPAS1, EGLN1 and PPARa ) and
protein ( HIF-2, PHD2 and PPARq ) differed in different altitude and different
organizations. They might be used as target markers of plateau hypoxia.
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Table 1 Primer sequences of real time PCR

o 3151 i
B-actin 150
a4 5'-GGAGATTACTGCCCTGGCTCCTA-3’
TUWes4  5'-GACTCATCGTACTCCTGCTTGCTG-3
EPASI 135
FWEBIY  5'-TTCCTGCGAACACATAAACTCCTG-3'
TUWes4 5'-ATCACCGTCTTGGGTCACCAC-3’

EGLN1 109
B4 5'-AGCCTGCATACGCCACAA-3'
FUE[#  5'-TCAACCCTCACACCTTTCTCAC-3'

PPAR« 112
LRI 5'-GGCAATGCACTGAACATCGAG-3
FHEH  5'-GCCGAATAGTTCGCCGAAAG-3'

#821,37 C BEE 60 min; PAR S U AT e 6
F AB £ 50 wl,37 C 8B 15 min; T 1F K
50 WLZ RSN o HEAT AR FURSIE AR AR HE i 11
YR HE KO ] W' B RIS Am v I 22, 78 450 nm
P I AL G, R AT AT 8 &
1.6 Sitevdiik

JITA Geit oM ds sk Al SPSS 13. 0 Gt Hft58
S, TR R AR b2z (x =) Fon ARl L
BT 22001, KB K fE e =0. 05, P <0. 05 R

T2 A USSR LA

FHAGEE L
2 7 R

2.1 AL E RGN 45 5 e g

T 5 4300 m 20 K FLAT 40 M 38 | il 21 vk
JE A AR AR TR AL (3 P <0.05) , I3
2, PR KRS RS 40 M3 S RE S B
2.2 AU R D I () IR RN 2% A1
EPSAL L[N & i 22 5

SR ZH AR SR AL [ E B A R (1 d 3 d
7 d) L & 2% B 2H 20 EPAST 5 PR AG T 45 51 I,
3, BRI P AL A L B A
EPAST B[R B s 348 T F 540 (¥ P <0.05) , 1M
TEMfLH 2L Fh 25 SR & (5 P >0.05)
2.3 KA R SR N [E] 45 B 4 21 EGLNIL
RGBS

5 F i, R e R A T 4H 2 EGLNT K]
FIRIEIM (¥ P <0.05) , &) 4300 m 250 JJLEH
21 EGLN1 JE N R 1 in (31 P <0.05) , i & J
2 240 EGLN1 JER R340k (35 P <0.05) ,
R 4300 m 41 fiki 41 21 EGLN1 JE P 3¢ 35 ¥k /D>
($P<0.05), %4,

Table 2 Results of blood indicators in rats at different altitude and exposure time

(x£s, n=10)
a5 ZLANMI R x 10"2/L) MLLEFWRE (/L) MATMEE U409 ARBL(L) 204073l 21 2 U (/L)
R 7.39 £0.09 140.6 £2.78 0.41 +£0. 01 57.76 £1.34 347.17 0. 12
)5 4300 m 4
1d 7.63 £0.12°* 157.67 +4.62* 0.45+0.02" 58.83+0.93" 353.00 +0. 27
3d 7.95+0.14" 160.25 +8.02 " 0.46 £0.02 " 57.27 £0.31 357.67 £0.52*
5d 7.98 £0.12" 164.00 £11. 31~ 0.44 +0.02" 57.67 £0. 58 348.33 +0. 31

54 ek, * P <0.05.

K3 AFNIRIE ) A 2 h EPAST B P i LA

Table 3 Expression of EPAS] gene in the different tissue of rats at different high alititude and exposure time

(x +s,n=10)

4 &N E] (d) & L Ji ki i (=3
IR 0 1.02 £0. 16 0.89 +£0.21 1.13 £0. 17 0.69 +£0.21 0.99 +0.32 1.07 £0.26
5 )5 3400 m 4 1 1.63 £0.13~° 0.93 +0. 11 3.94+£0.20" 0.96 +0.32 1.24 £0.09 3.37£0.29"

3 1.85+0.15" 1.15 £0. 21 3.01 £0.18* 0.77 £0. 14 1.01 £0.20 3.25+0.33"
5 1.12 £0. 02 3.72+0.09* 1.82+0.12* 0.83 +0.02 1.22 +0. 04 2.13£0.16 "
=5 4300 m 2 1 1.17 £0. 01 1.20 +£0. 08 4.79 £0.34* 0.32£0.07" 1.02 +0. 10 2.36 £0.28
3 3.15+0.28" 4.85+0.82" 4.18 £0.23* 0.56 +0.22 0.94 +0. 18 3.28+0.24"
5 3.04 +0.21°* 3.25+0.32" 2.14 +0.17* 0.63 +0. 05 0.81 +0.23 2.64£0.17 "

5 A, * P <0.05.
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Table 4 Expression of EGLNI gene in the different tissue of rat at the different high alititude and exposure time

(x+s,n=10)
45 I N7 B ] (d) N i it (=3
S JEZH 0 0.95+0.23 0.17 £0.22 1.01 0. 21 0.80 +£0. 31 1.21 +0.33
EJE 3400 m 4 1 0.80 +£0. 19 0.39£0.12" 0.93 +0. 14 0.55£0.06" 0.52£0.12"
3 0.78 £0.33 0.71 £0.33* 1.19 £0. 20 0.59+0.13 " 0.60 £0.17 "
5 1.12 £0.26 0.80+0.16" 1.42£0.27 " 0.93 +0. 10 0.32+0.10"
T JE 4300 m 24 1 1.46 +0.23* 0.28 £0.09 * 0.61 £0.11°% 0.81 +£0. 11 0.24 £0.06 "
3 1.31 £0.15* 0.44 £0.24" 0.47 £0.09 * 0.83 +0.19 0.59 £0.21"
5 1.35+0.27" 0.54 +£0.17" 0.77 £0.13* 0.72 £0. 13 0.36 £0.09 "

56 R A, * P <0.05.

2.4 SN[ R JEUE N A 45 B ZH 2P PPAR@
BN Y 22 5

P s SO T B AP PPAR S TR 5
Yy TP R4 (3 P <0.05 ), i fil | il 2 21
PPARo RE[REFF R ERIL, LS.

I N T R (7 N B ALES I LTINS &
PPARo [ & B Y1
Table 5 Expression of PPAR« gene in the different tissue of

rats at different high alititude and exposure time

(x£s, n=10)
T LA \ -
4 I N I N 1L
M i (d) L il =)
T 0 0.91+£0.23 1.17+0.21 0.97 £0.25

155 3400 m 4 2.79+0.34" 3.81+1.21" 4.46+1.21"
4.22+1.10" 3.29+1.38" 2.70+0.17"
2.36+0.91" 3.63+0.89" 5.61+0.60 "
3.95+0.93" 7.27+0.93" 10.30 +2. 14"
7.13 £1.74710.60 +2.05 " 38.10 £9.33 "

1
3
5
EE4300 m4 1
3
5 7.50+£1.48" 5.10+1.46" 9.21 £1.46"

S5 A, * P <0.05.
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Fig.1 Expression of HIF-2a protein in the different
tissue of rats at the different high alititude

and expose time
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PPARa 1AM (3 P <0.05) , ILIK 3,
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R4 & Fl PHD2 HIF2a \PPARa £k, 45



- 576 - WIiTL K24k (BEE24 /) Journal of Zhejiang University ( Medical Sciences)

0.8r oFJRH e R d m g5 d m s d
30.7}
E
0.6
=
{10.5¢ e
%:504- L in
ki

0.2

i JF i Jifi (53

B
0.8- oA e )5 d e )53 dm s d

207+
E
®0.6F
=
o5k
Boal
s
203}
0.2

A JE 3400 m 41 ;B 5 4300 m 4. 5P A L, * P <0.05.n=10.
2 A LURIE] g SR N B ) 2% 4140 PHD2 B (1 3Rk it H A

Fig.2 Expression of PHD2 protein in the different tissue of rats at different high alititude and exposure time
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Fig.3 Expression of PPAR«a protein in the different tissue of rats at the different high alititude and exposure time
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W2 MR fE . EPAST RRAE (2 HF i 45 A i I 45 5
TELZ0 B 4 A ARSI RE 7, DT 03 A B Y )
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HEVE T, A R T 22 fifk ve D e 260 X6F 30 ) 19 52 il
AR SRk R D 4 R BRI £ AR vk v TR
TR ARIE S A o 2 oK™ 53R T s IR R
W& 5 EPASI/HIF-2a 2 EGLN1/PHD2 [ 43¢
£, EPAS1/HIF-2o J 2153 1Y) EGLN1/PHD2 1 3]
SR SRR A A0 R PR, 7 3 2 I PR AR S5 A
R 1o s IO A DGR E A B 4 SR 5 i — 3

FEH A T EGLNL/PHD2 4 HIF-2« 72 %4k,
12 R R R ISR, PHD2 %
FEACHIF-20 J52 07 32 BH, R fif i 42 vh B, HIF 2o 3
JERRBUR ) PHD2 &K 4 £ A =K, HIF2a
T (s BN, HIF-2 0 76 V81 I 28 R ek A5 480 S,
I e 5 A% OV T, 3Rk 18 I LA 7 ke
AN, S MR R B AR R SOE 4 i #E, OF
WESE HIF-2a 2 5y B ) Bl fIG 480 20 35 19 2 22 0
1O AR WEEEE G Sk —
AR RN, 2 R K R AR E A A

EPAS1 \EGLN1,PPARq £ [X & & il PHD2 , HIF-
20 PPARP R iA 5 F R K RAEN B 25,
FLEARJHPENLERA R T i — D IR AR .
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