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Therapeutic effect and mechanism of cistanche phenylethanoid
glycosides on chronic altitude disease model rats

SHULIPAN - Mulati, JJANG Rong-song,ZHANG Wei-yi* ,TAO Yi-cun”
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Abstract : To observe the therapeutic effect and mechanism of phenylethanoid glycosides from cistanche (PhGCs) on chronic
mountain sickness ( CMS) model rats, the red blood corpuscle , hemoglobin , hematocrit value , endothelin-1 (ET-1) ,and nitric
oxide (NO) content,nitric oxide synthase (NOS) enzyme activity,the expression and mRNA levels of peroxisome prolifera-
tor-activated receptor alpha( PPAR-a) , hypoxia-inducible factor 1 ( HIF-1¢¢) , vascular endothelial growth factor ( VEGF) in
the homogenate of lung tissue were measured. Results showed that PhGCs and Rhodiola rosea can reduce the right ventricular
hypertrophy and the ET-1 content,increase the NO content and the enzyme activity of total nitric oxide synthase ( T-NOS),
endothelial nitric oxide synthase (eNOS) ,inducible nitric oxide synthase (iNOS) ,down-regulate the expression and mRNA
levels of HIF-1aw and VEGF ,up-regulate the expression of PPAR-« in the homogenate of lung tissue of CMS;furthermore , the
red blood corpuscle, hemoglobin and hematocrit value had no significant changes compared with rats in model group. In this
study, it was confirmed that PhGCs inhibit HIF pathways and activate NO pathways.

Key words : phenylethanoid glycosides from cistanche ; chronic mountain sickness ; hypoxia-inducible factor pathway
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VR, 3K o 2 B R N RE 08 7 v ¥ 4k AE A7 1T 0 5
PR o AT b A S5 DR AT 4 3
R 2 B S T 1 hyposia-
inducible factor 1, HIF-1o) 3@ % % #E/E FH™ . Hip
EGLN1 2y HIF-la B _E {7 2 4, i PPAR-o N 2
HIF-1o B FWEH0AR "

A REFELIET HIF-1o (32540 S R4 , 15 H
R B 38 YA T AR 22k PR aff 4 P e A K PR
- (vascular endothelial growth factor, VEGF) NS)
-1 (endothelin-1, ET-1') & f) e 5% A1 3R 8 OR S B
SRR SR AT R AR 3, DT RS A il 4 e 9, i — 2D
SEUHK AT ELL R T 5 ET-1 AR,
— % AL A (nitric oxide, NO) 52 1 — %81k & & i ( ni-
tric oxide synthase , NOS) fifk LAG & /e =4 ,/EHIT
TGRS T

AR FH PG ACRFR PR B N LA g A 400 ey 5t
AR, L5 5 IR R IS PR IX R R,
HET 5 R S AR AR ST HIF-10 380 B 75 5 500 Y
RIR T IVEFE S N TETR 2R, JFAE G Bl T L% PR AR
AR R (phenylethanoid glycosides from cistanche,
PhGCs ) X v J5U 1 B v/ FH S A FBILAR, S 5
o JEL A S MR R 2K (e v D 24 4 4 AL 3
S/
1 #R5FZ®
1.1 FERFNENUIE
1.1.1 &7

RABLL SR IR (4 ek 245 4. PAT IRy A R 2
A, 47451120503 ) s PhGCs (515 K 1 2450l A FR A ],
B4 120401 )  ET-1 42050 & (b mtdb Iy A= Yy H R
FERT, 525 :131002) ; fe e 20 A e (o0 & (db st h
FaW AW HARA IR A, 575 : SP-9000) 5 HIF-1a
(Lot No: 14895) , PPAR-« ( Lot No: L7389 ) LA K&
VEGF (Lot No:G2201) $ii{&llj [ Santa Cruz Biotech-
nology .
1.1.2 =&ME

PHALRFIR PR TS B0 A (5% M XUER A 25 ZE
ABRTIAL A7, DY-2) 5 6% B il BE ( H A Nikon,
£200) ; ZH 430 7L (15 SE R , HM340E) ; 7K ¥ H ik
AX(AEEE T S — AR, DYCP-31DN) 5 fb 2% K Stk
Bz (Ll SR F AU A BR 2 B, Chemiscope
3000) ,

1.2 7#i&%
1.2.1 s@ahhamb A

Wistar K ER, 72 H, SPF 2%, Wil &2, f& 5 180
~220 g,y A BT8R EE R R SR S oL, s Ak
FEVFATIE S : SCXK (37)2011-0004 , 34y i FH V4 7] 3iE
5 SYXK (#7)2011-0004 , Wistar K 5 3% FE BE AL X
Iy I A AT N BEAL SR 6 2H : %) HR 4 ( control
group, Con) , #5784 2H ( model group, Mod ) , KL 4T 5¢
K (Rhodiola crenulate, RC) 4] (1.78 mL/kg) ,PhGCs
5 & (75 mg/kg) 41 ( PhGCs-L) . PhGCs 1| &
(150 mg/kg) 4H ( PhGCs-M) .PhGCs =751 (300 mg/
kg) 41(PhGCs-H) , #3240 12 H . Con 7£ SPF I 45 /i
Io, HARAAE THRAMER 5 000 m & JEER S AN
TEREAE P SR, S RS HITIRIE S 4524, Con
F1 Mod JE B ZE 187K, A 4% 4l 5 A0 N ¥ 1 B 4
25, HEE A 1 ml/100 g, 45245 4 4,
1.2.2 ifi3h A F 3459 4l

KIRE )5 , 45 20K BRUHR Py MBI, & T dER
MAE T, R i s R i 48 ORAIE 78 20 PLBE , R A 2 21
g2l iha i QN (1A I A A B A 2
1.2.3 A48 NO NOS A&l 2

NOS fifk, L-Arg 153 42U A i NO,NO 5
RN O A A G 1), 78 530 nm KR llE
MESGRE , AR A IO BE A DR/ AT 5 NOS i g
NOS FEZA7 =y 5 — AL A& A 1 (total ni-
tric oxide synthase, T-NOS) | N {7 % — & Ak & & Hif
( endothelial nitric oxide synthase, eNOS) . 5 5 %l —
HAL A & i (inducible nitric oxide synthase,iNOS)
1.2.4 JF4LR ET-1 2202

ET-1 8l SR FH S S 1) &, LA RAR
P AT TR 85 B R R4 5 — MR S B i =
FRHGI
1.2.5  #ygaa4em £ VEGF . PPAR-a 8 % i

KHAFEER-EYE LAY (avidin biotin com-
plex, ABC) 4u,, “ 3RILIRA N (A vk, #4780 A,
K ks KA HAGEAE S N P A
Yy TE Y BT, AP0, A =30, ABC, —
IR w0, 25 Ak B E R
1.2.6 AL mAEEEINRK

HATHN 4% 1) 22 BEWEEp [ E 5, K A
H Y AR - 47 (hematoxylin-eosin stai-
ning, HE ) Je {0 R [AA5 B0 W50 T WASK B L
2 IR A .
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1.2.7 HIF-1a.VEGF mRNA %k ¢ &

it 9 S SL i B PCR ¥5, L) B-actin N2,
YTl 2 21 v HIF-1, VEGF . PPAR-o 3£ 5] 1) mRNA
FEEVATINE . SEPUMIZ 218 RNA | & I
HLAl B I 0 3 A5 B[R] T #2409 <DNA, |+ PCR
YA HEAT P48 2 B, HIF-1a, VEGF %8 %82 @
i PCR 51l LA TAHRARGHB(WEL),

®1 519F7
Table 1  Primer sequences
E- e 2l
Gene Sequence
HIF-1a F:5'-ACTTGGACGCTCTGCCTATG-3'
R:5'-TTGCGGGGGTTGTAGA-3’
VEGF F.5'-TGCCAAGTGGTCCCAG-3’

R:5'-GTGAGGTTTGATCCGC-3’

1.3 HiTFESH

K FH SPSS 16.0 B {447 43 B, 11 B 24 %
FAYIEL = bRl 22 3R B e b AT IE SRR 30, 75 5
IEAS A ALA] H AR A ST REAS ¢ K56, ANAF A ik
(pop ez
2 R
2.1 PhGCs 3t CMS K FR—#&AR 5 59 820

Con KEBMAIEHR R RAF, A& WAET- DU
AR o Bl R ] A SE K, Mod K R HS BIURS #h 22
JBE , B BRI K i, A AT, RC 41\ PhGCs-L 4 |
PhGCs-M £ F1 PhGCs-H £H K Bl H B DY Rz 7K fith A1
FET- o TS 24545 SR 45 4 R RSB T3 R0 HE B DU i
IR S e ot it AT Gt 43 AT & 30, Mod K FRUAE
T8RN PY K i 28 55 T Con ; PhGCs-M 2 K FRAE T
RN DY JBOK i B E AT Mod (W3 2)
2.2 PhGCs 3t CMS KRR I E MIEFRHI 20

B-actin F.5'-GAGACCTTCAACACCCCAGC-3’
5 M UMK 2T 4 % P
R:5'-ATGTCACGCACGATTTCCC-3’ 5 Con AHLE, Mod KR HLLAMMBRL i 21
LT A R 5 T o PhGCs-L 41 PhGCs-
R2 BHEBIMIETRR TR KMELR
Table 2 Mortality and incidence of peripheral edema of rats in different groups
5 PEY FET 4L BET R K i U PNES
Group Total Number of death Mortality (% ) Number of edema Edema rate( % )

Con 24 0 0.00 0 0.00

Mod 24 7 29.17* 9 37.50 "

RC 24 4 16.67 4 16.67
PhGCs-L 24 4 16.67 4 16.67
PhGCs-M 24 1 4.17* 2 8.33%
PhGCs-H 24 4 16.67 4 16.67

5 Con AL, * P <0.05, " * P<0.01;5 Mod #t.,*P <0.05,"P <0.01, F[fl,
Note ; Compared with Con, * P <0.05, * * P <0.01 ; Compared with Mod,*P <0.05,"P <0.01 ,the same below.

M 244 . PhGCs-H ZH 11 RC 2H K L5 Mod #H kb, K KLl
EARAL R EARE = n = O E AR L N S o
A6 A 2 T Con, REUMRLTANARAL M EH

St M AT 40 M HE 25 7F PhGCs-L 2 . PhGCs-M 4  Ph-
GCs-H 415 RC 4 8] £ 5 LG 24 m X, Bk 3
W3,

%3 BEXRIEMITH NIES TRMEE(x+s)

Table 3 Number of red blood cells, hemoglobin, hematocrit of rats in different groups(; £s)

20 51 EILYE A1)k ML LN LA

Group Number of animal Red blood cell( x 102/L) Hemoglobin (g/L) Hematocrit

Con 12 6.80 £0.69 140.33 £9.54 37.35+£3.27

Mod 9 9.83+£0.94" " 220.62 +15.23** 52.83+16.87" "

RC 10 9.41+£1.66" " 204.90 £29.12** 55.32+8.99**
PhGCs-L 10 10.49 £1.27* " 232.18 £23.04 " * 62.76 £7.76 " *
PhGCs-M 11 9.09 £2.79" 207.20 £36.12" " 56.74 +18.00 " *
PhGCs-H 10 9.64+£2.05"" 217.09 £35.14** 59.12 +£11.29**
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2.3 PhGCs 3 CMS X FRAZHZE NO #1 NOS By

5 Con L, Mod K FUIMIZH 4L NO 5 &A%, T-
NOS ,iNOS Fil eNOS 3% /14 F . PhGCs-L 41, Ph-
GCs-M 4 . PhGCs-H 2H 1 RC 20 K Bl 26 21 NO %
H T-NOS .iNOS #1 eNOS 7 PE#8  F Mod, PhGCs-
L ¢ \PhGCs-H 21 F1 RC £l fifigl 21 NO & &=, T-NOS

£4 BAKBRMAL NO F1NOS(x +5)
Table 4 Content of NO and enzyme activity of NOS in rat lung in different groups(; ts)

1 eNOS TG P: 74 F Con ; PhGCs {ff PhGCs-M 41
fili 2148 NO & & ' T-NOS £ eNOS J% 45 Con JC 3%

5. PhGCs-L 4 PhGCs-M 4 . PhGCs-H 41Kk EUiiti
ZHZUNO £ & \T-NOS (iNOS F1 eNOS A& W5 RC

MAREES, HRER IR 4,

415 SE NO T-NOS iNOS eNOS

Group Number of animal ( wmol/ gprot ) (' U/mgprot) ( U/ mgprot) (' U/ mgprot)

Con 12 6.02 +1.30 9.28 +1.38 1.32+0.19 7.96 +1.69

Mod 9 1.92+0.75** 4.68+1.06%* 0.82+0.20** 3.86+0.95**

RC 10 4.81 £0.51%"~ 6.79 +1.62%~~ 1.20 +0.26" 5.58 +1.58%~
PhGCs-L 10 4.50 £1.35%* 6.42 £1.65%** 1.21 £0.47* 5.21 £1.78%*
PhGCs-M 11 5.72 +1.41% 8.24 +1.80" 1.23 £0.35% 7.09 +1.84%
PhGCs-H 10 4.86 +1.28%* 7.43 £1.66"" 1.28 £0.32% 6.14 £1. 72

2.4 PhGCs 3 CMS KFRAHZA4 ET-1 2R
5 Con ML, Mod KERFZHEZ ET-1 &4t i 3

F}#5 . PhGCs-L 41 . PhGCs-M 41 . PhGCs-H 411 RC

HREIHL ET-1 FEAALT Mod, 25 G517 5

o BHRGHRKBRMALN ET-1 BB FEST
Con, PhGCs-L 4 .PhGCs-M 4 . PhGCs-H 41 5 RC
HARRIHL ET-1 SR 2ZR LG E L, Bk

GRS

£S5 BEXBRMALET-1 S8 (v+s)
Table 5 Content of ET-1 in rat lung in different groups(x +s)

251 U7k JiligH 43 ET-1 4 &
Group Number of animal ET-1 content in lung tissue ( pg/mL)

Con 12 418.72 £71.26

Mod 9 916.25 +78.63 * *

RC 10 639. 65 +70.47%*
PhGCs-L 10 643.78 £70.93%* =
PhGCs-M 11 630.53 =87.28%~ ~
PhGCs-H 10 665.65 +91.58%* *

2.5 ALAREBEISFEUE PhGCs 3F CMS KRA D
EREN TR

BT T W45 AR B 0 5 s P e A mf
Con £7.00Z U LS HTERE  HED) %, T B4 M4 72
I, JEAK M B R FE . Mod A3 U BIGIRAR K, WERRMEAR 20 A B i A5 &) 161 /0 o sl HICAE 2% 1 At R
BN I FE M e A A A AL
RYEAIMIZNE . RCHKRALEONIEER R, & 2.6 ZAZ VEGF HIF-la mRNA & 254
S 00 A5 P LY T S e AN LA A T, PR 2.6.1  BaAf48 4% VEGF mRNA 98- %1t
PEAS AN /L, JC B B R PEAI DR . PhGCs-L 2 L5 Con #f kb, Mod K Ui 41 41 VEGF mRNA
A OHUIEJE e Mod 38042, 78 1 7K i B S el 52 )2 B o 7. 64 4%, B 31 £, PhGCs-L4] | Ph

AT AN G R AR, A M4 IR A b, PhGCs-M
A7 F O WU R, S ML IR D, 78 ik i
A S el 2, £ DR A i g R M A AR 5 RC 42k
2l PhGCs-H 4.0 IUAE A 4%, et BH S, 3873 41 i
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Fig. 1

1 FAXRALEFRELER(HE, x100)
Histopathological observation of rat right ventricle in different groups ( HE,100 x )

GCs-M 2H . PhGCs-H #HF1 RC 4 K BUMiZH 41+ VEGF
mRNA ()4 54354 Mod (1 0. 17 .0.16 0. 17.0. 19
£ B E AL F Mod, PhGCs-L 4. PhGCs-M 4 . Ph-
GCs-H 411 RC 4 K FUfZ1 41 VEGF mRNA 119 &

5 Con #HLt, 55 T Con, PhGCs-M #H . PhGCs-H
AR BATHZF VEGF mRNA (1) & &K F RC 41,
HARG R WK 6,

%6 KRAKXFH VEGF mRNA IS S (x+s)
Table 6  Expression of VEGF mRNA in rat lung in different groups(x +s)

2051 EIE/ES JitiZH 4 VEGF mRNA/Con
Group Number of animal VEGF mRNA in lung tissue/Con

Con 12 1.00 +0.00

Mod 9 7.64£1.34%*

RC 10 1.43+£0.92%*
PhGCs-L 10 1.31 £0.98%* =
PhGCs-M 11 1.22 £0.95% < AA
PhGCs-H 10 1.28 +1.01% A

W5 Con #fLL, " P <0.05,* * P<0.01;5 Mod #[t.,*P <0.05,#P <0.01;5 RC H[t.,AP<0.05,44P<0.01, F[d,
Note ; Compared with Con, * P <0.05, * * P <0. 01 ; Compared with Mod,*P <0.05,* P <0.01 ; Compared with RC,4P <0.05,44 P <0.01 ,the same

below.

2.6.2 ZmmaR ¥ HIF-la mRNA 4%

5 Con #H It ,Mod K EifiZH4! HIF-1ao mRNA {9
SHEOVH 103 £, 2R gt L, RC AR
fifiZH4H HIF-1o¢¢ mRNA )&% Con 19 1. 06 135, 5

Mod F1 Con Jo g 255 . PhGCs-L 2 . PhGCs-M 4 .
PhGCs-H 41 K Uit g1 21 HIF-1a mRNA {1 & & 55 5l
J& Con A9 0.78.0. 58.0. 60 4%, B Z Ak T Mod #0
Con, 5 RC 20 LAl 2 RAR . EAZERILE T,

*7 RAKXBRASR HIF-la mRNA &8 (v +s)
Table 7 Expression of HIF-lamRNA in rat lung in different groups(x +s)

A5 B JitiZi 4} HIF-1a mRNA/Con
Group Number of animal HIF-1oo mRNA in lung tissue/Con
Con 12 1.00 £0.00
Mod 9 1.03 £0.23
RC 10 1.06 +0.23
PhGCs-L 10 0.78 +0. 16"+ < AA
PhGCs-M 11 0.58 +0. 18" A4
PhGCs-H 10 0.60 £0.08%* *44
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2.7 BEAWNE VEGF PPAR-a HyFRi%

2.7.1 PhGCs %} CMS kK & A > 3h bk VEGF & & &
G A AL AG K BRI /NS ik VEGF 2R 3Rk

wAR Ak, B T AT UL, Con K BRUM 36 ik 9 J2 )2

VEGF £ [ Jo 3 ik 5% 55 FHPE 235, Mod K B 21 fik

W= VEGE ik 2 50, 23 fH A4, RC 41 Ph-
GCs fi .+ \PhGCs-H 4R Bzl ik 4 £z J= VEGE
FI# IR 55 B, JEH: PhGCs 5l 33555 Con AH
o nI UL Mod R BBl bk A B2 )2 VEGF i H K 1k
R FE T Con, H L4 2K UM Bk N /2 VEGE
HFFRIB R Mod B R38/> (WLE2) o

B2 KAKRMAL VEGF Fi%k (100 x )
Fig. 2 Expression of VEGF in rat lung in different groups (100 x )

2.7.2 PhGCs 3+ CMS X S /) 3 ik PPAR-a & &

e A TAG I K B /N8l ik PPAR-o 4 1 3
kAL, GRS WA H] L, Con K BUIN 3 ik 4 1 )2
PPAR-a & FHM: A , Mod K3l ik PPAR-« &

23555 B PR B 1, RC 2H . PhGCs fI% . H , PhGCs-
H 20 K BUI 8 ik PPAR-o 2 14 22 35 B 1, St Ph-
GCs-M 23R8 FHM: . AT UL Mod K B 2 ik P9 Bz
PPAR-o FHFIA R W ELT Con, 45 2541 K B 5l
Jik PPAR- 5 126555 . Mod HH 4822 (WL 3)

3 HAKRRMAL PPAR-a Fik (100 x )
Fig. 3 Expression of PPAR-« in rat lung in different groups (100 x )
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2.8 PhGCs 3t CMS X B Bl 48 22 HIF-1a. VEGF,
PPAR-a EHRIZHI M
2.8.1 PhGCs #F CMS X & i )s 3y Bk F PPAR-o &
EF & RG]

K R BRI 2 27 PPAR-o 2B (1 ik 784k, 5
Con L, Mod K Ui 4 41 PPAR-o £ H 21k 2 i
FH TR, R SR IG5 5= 4H . PhGCs-M ZH  Ph-
GCs-H 2071 RC 41 K BUMZH4 PPAR-o 2B A KI5
F Mod, 22 578 ot 2#5 5, JUH RS R 2 B
PhGCs-M 4l ik FIEH 41, WK L BEH Ph-
GCs-M 41k BUM 2021 PPAR-o %6 1155 F RC 41, 24k
G5 4 S,
2.8.2 PhGCs #f CMS X & iz 22 ¥ VEGF & & &
iKW eR

5 Con [b# ,Mod H1 VEGF ZE [ FEA B FW L
FikitJE Con 1Y 1. 98 5, PhGCs fik. 1, PhGCs-H
40, RC 41 VEGF %5 [13235/%F Mod, PhGCs-M 41
ik HIERAMETITEEES . WKL
PhGCs-M F PhGCs-H £ ' VEGF & [ ik i %
F RC 4, HARZE R ULE 4 F1 5,

Con Mod RC

PPW---‘--

PhGCs-L PhGCs-M PhGCs-H

VT — D W W W
HE — -

p-actin - — e  — —

B4 HAMAER PPAR-o VEGF HIF-la Rk FH LR
Fig. 4 Expression of PPAR-o, EGF  HIF-1«

in rat lung in different groups

#rA
OPPARa [0 VEGF B HIF-1a

KHEH. Density ratio / C

- ©
L 4
B
[ b=
g
[
B
4
EER
B

ﬁb

>
I
=

5 HAMZAL PPAR-oVEGF HIF-1a RiZE
Fig. 5 Expression of PPAR-a, VEGF ,HIF-1
in rat lung in different groups
5 Con AL, * P <0.05,** P <0.01; 5 Mod # 1k, P <0.
05,"P <0.01;5 RC A 1,4 P <0.05,44 P <0.01, Note:Com-
pared with Con, * P <0.05, " * P <0.01 ; Compared with Mod,*P <
0.05,"P <0.01 ; Compared with RC,4P <0.05,44P <0.01.

2.8.3 PhGCs 2 CMS X R A4 4% HIF-la & & %
e DA

5 Con H#,Mod K FUIfiZH 4 HIF-1a 2R 1 5R
K EE 2 Rk 553 Con 1 2.75 £, PhGCs
fi .t .PhGCs-H 41, RC 41 HIF-1a F235KF Mod
(535124 Mod (9 0.50 0. 43 .0.47 F10.52 %) , {H474
BT Con( 48534 Con (% 1.38 .1.19 1. 31 fi11.43
) ,PhGCs-M A K M2 4 HIF-1a & FK I8 &
BEMCT RC 41, HARZE R ULIE 4 F1 5,
3 WitE&%R

PhGCs J2 DA B i A5 46 TR A28 T 2 A5 31, A1 G
WS 7 B AR 8 T Z PR BT AL FE A SR 41T
BT R BAMAET 2 - OB B AR
KA A %5, B &AL FRE . ZERE R
PhGCs (BT Ak, T Bk 1, 0 2 55 2 B4 i
TTRARIBIFE . AR SC8 H PhGCs-M 4 REfS
RN BRAT O = N T8 55, Ul B R R B
Al Dekss CMS KRR I3 30 71 2= A Ay 0 = IR R
TR, B — @077 CMS . ABFFE N 5 148
TRLFTBE A7 AEAH S 1 P8 BR HE DN, PhGCs 2 7E #H [F] 41
S L BSORN I 2T A P A 0T, 4 v I YA I AR
RO, Jak /b R SO BILAAR 4 3, B AL % e 445
it 52 77, T I 2036 T7 = 5% i B 9. PhGCs
JRITIE CMS K ERUAE T 3 I DU Rl 7K i %) 2 A o 2
TR, BB IR CMS B R

NO B R P Bz A3 1 1 1l 457 &7 5 I, 76 9 B2
AT i HP ke FE AR, DR A8 b i i 2 - v
JUL, AT 7= A B I8 g il ot 5 ke, 9 L LA 400 36 i o
ST U HTLZ I P 8 5 0 A A0 o) /N 3R 4 S5 A
F L AEERE G A R B BRI AR
FE R, Mod iti 4 15135 H NO & & F &, T-NOS |
iNOS [eNOS )7 4 '~ K&, PhGCs HE 1% 8 2 3 7% T-
NOS (iNOS ,eNOS i M s mfitizl 21 b NO 5 &, i
S XS Al sl kT T LRGSR B VR T, R AR T
CMS MfEH

ET-1 J&32 4 & 3R ek 04 1008 e 4 TR 7, IR 4R
AT A ET-1 97K Rajput 26
XoF L e R A 2 O SRR 3 v BT-1 S0 BE Y
225 B ET-1 F2e 850 JL PR i D e 4 2 vp o
ik, H ET-1 5547 FE P R385 %K ET-1 /K-8 2
S, FEARSCH , Mod K FUITZHZY ET-1 £ 2 i 3 7t
L LR 4 S 4 48 ET-1 4308 n, 5 oAl BF
55—, PhGCs Z5 245 1] LAfd CMS K R ZH 40 ET-1
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th HIF-1a \VEGF . PPAR-a (550, 43 51 ) ] #he 928
21k e & PCR Jz Western blot J5 ik il 1 th
TIEA R BG4 400 mRNA IR R, f#
JEA LSRRI, 78 Mod K U4 4 il 2h ik v VEGF
(132 3k 5 55 T Con, ifii PPAR-a F2ik &K T Con,
PhGCs ik, 1, PhGCs-H #H & RC 44 Kk KU 3 bk
VEGF f3RiA ft 8 Mod FEAIK, 1Ml PPAR-o 3% 35 fi 3
T, BB PhGCs | K A6 21 5 K AT LU il I 205 5 /Y
VEGF (12235, {2£3F PPAR-a 223 DT 8025 i 1 45 43
SENAL , K HEIRTT CMS VR o 38 ek S 5600 2 i 2
41 HIF-1o 75 F0 mRNA (2635, & B CMS A8k
BRI ZH 2 HIF-1o 25 11 50 3538 i mRNA f) 22 35 il
Con Ju22 5 ,3X 5 A W52 45 - B /n IR 48 32 2204
5 HIF-1a AR IAH T E—3AY,. PhGCs fEME I
SRS HIF-1o 2 [ 1 mRNA [ 3235 5, 360 = xF
HIF-1o W56 A B vl BB A 52 1 K AE L1 5
KXF HIF-1a mRNA A T0 8 & 520, 38 504
—FE EEY R IR,

FEAR X, PhGCs =5l i H, PhGCs-M 21 %t
CMS R B 4F , PhGCs-H 5 97 R A 1 30 0 dob 14
3%, N[ B85 PhGCs-H 7 Jiz 8 WOSCR S R BEA K,
PhGCs-M 5 K 16 21 5t KIG J7 ZOR [, PhGCs Xt
HIF-1ae mRNA \VEGF mRNA #5845 (076 AL F 5 %,
I bR BA— s I R 5.
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