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IGF-1 1 miR-155 &35 X 38 A= B ikt &0 0 i 3 ik & T
il 25 2R 458 475 19 52 W) N AR R AL A6
FTHFE & FLEWW, DA AER KEX O HEAL,E W ,E &K

(LA FRFESRE B AT 832000; 2. 54 E/R AIG X ANRER , 54 K% 830000,
3 AW FREFH IR T 5 RO & RN R A N SR R B AT 832000)

[HE) BB S ERAK T 1 (insulin-like growth factor 1, IGF-1) Fi# miR-155 22357851 4= K
T8 M Nl 3 bk &5 He (hypoxia-induced pulmonary hypertension, HPH) FFAGZ IR AL . 3% #0584 KR HPH AR
#1244 30 HHTAE Wistar K BRI BEALET S0 1243 16 264 26 L2 5 i 7 25 24 21, e B 397 A K BRUVE S 28 I X IR 4HL, 10
/24, FrA R R T &5 2,48 1 12 K43 BV BCH BT A= K B, 0 52 - 489 fili 3 ik & ( mean: pulmonary arterial
pressure, mPAP) ,>RF ELISA 5 K6 I 1fi. 7 #k %035 5 I F la (hypoxia-inducible factor 1o, HIF-1a) F1 PN JZ -1
(endothelin-1, ET-1) , BUEREHE 12 KAFHLALL, K420 K R4 21 miR-155 HIF-1a Al ET-1 K35 0784k, % HR
HFEERIE, R B RBUR N GR A, HE 55, R B MG IR , BE 45 /03l K ph 25 g , & B/ D VAR T T 55, 25 L X
WA KBRS N A, AR B IR AR T IR, A 25 R BRI O AR B IR AR ER A 25 (A 6 R A Al 4
a3 (% B L, BRI 2H K B4R, 2 4 .8 AT 12 d (9 mPAP HIF-1a F1 ET-1 3345 (P<0.05) , SR I, 45 2%
HR A 2.4 8 F1 12 d 1Y mPAP HIF-1a £l ET-1 W 3E AR (P<0.05) o 25 1% 8 20 fili 20 21025 44 3o i m] D i) Jo
TeiB I BE SR A MR ] it A LA 0 7 I, U A R R T S A A e R D3R 3 ) 48 A 4 (R R T i
JEL, G /INAS S A M, oo ) o O i 89 U 4 24 4 K RG4S I s 98 1 L L, SR AN IR B 5K T IR TR A, A A
2 HERE A MR W] 0 . 5 s R R LY A A K BRI A 12 d IZH 200 HIF- 1o A ET-1 2R 32061 B 1 5
(P<0.05) ,miR-155 FE3k B ERFL (P<0. 05) , SR [, 45 2541 KRB R 12 d 414U HIF-1a i ET-1 HEAE
54 5B I ( P<0. 05) , miR-155 ik B E 5 (P<0.05) . miR-155 AL B 5 HIF-1a #9 5 UTR Bc X B Ab,
miR-155 N[ g #0454 HIF-1a 37 UTR P miR-155 ZEMH AR EL, &8 #HAE KR HPH A9 & it 12
FREMENIES HIF-1a K& ET-1 B9 2358858 22, 3659 miR-155 %t IGF-1R p9#+I/EH , 51 % HPH fifi H 218145,
IGF-1 Al _E I miR-155 2635, AR IGF-1R B40 MO8 58/ F O F (2 b 4n i i v, sl SU i (R 1 A
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[ Abstract)
miR-155 expression in hypoxic pulmonary hypertension ( HPH) of neonatal rats. Methods

Objective To study the effect and mechanism of insulin-like growth factor 1 (IGF-1) up regulating
The HPH model of newborn
rats was established. Thirty newborn Wistar rats were divided into model group and nimodipine administration group
according to the random number table. Healthy newborn rats were used as the blank control group, 10 rats per group. The
mean pulmonary arterial pressure (mPAP) was measured on the 2", 4" 8" and 12" days of hypoxia in all groups of rats.
The serum levels of hypoxia-inducible factor 1o (HIF-1a) and endothelin-1 (ET-1) were measured by ELISA. The lung
tissues at the 12" day of hypoxia were taken and the expression levels of miR-155, HIF-1a and ET-1 were measured. The
control group was operated in the same way. Results In the model group, the rats were moving slowly, weak, dim, curled
up, depressed, with reduced food intake and weight loss. In the blank control group, the rats were moving quickly, glossy,
with normal diet intake and body weight. In the administration group, the rats’ response, body hair, diet intake and weight
were between the blank control and model groups. Compared with the control group, the mPAP, HIF-1a and ET-1 of the
model group were significantly higher at the 2", 4™ 8" and 12" days of hypoxia (P < 0.05), and the mPAP, HIF-la
and ET-1 of the model group were significantly lower at the 2™, 4", 8" and 12" days of hypoxia (P < 0.05). In the
control group, the lung tissue structure was clear, with intact alveolar wall and no interstitial exudation. In the model
group, the pulmonary microvasculature was dilated and congested, the volume of both lungs was increased, with obvious
pulmonary edema and inflammatory cell infiltration, and the presence of alveoli of different sizes, and the alveolar septa
were obviously thickened. In the administration group, the alveoli were exuded and bleeding, and the capillaries were
dilated and congested. Compared with the model group, inflammatory cell infiltration was significantly reduced. Compared
with the blank control group, the expression of HIF-la and ET-1 in the lung tissue of the model group increased
significantly (P < 0.05), and the expression of miR-155 decreased significantly (P < 0.05). Compared with the model
group, the expression of HIF-1a and ET-1 in the lung tissue of the drug group decreased significantly (P < 0.05) , and the
expression of miR-155 increased significantly (P < 0.05). The target gene of miR-155 and 5’ UTR of HIF-la were
complementary, and miR-155 might regulate the expression of miR-155 in lung tissue by targeting and binding HIF-1a 3’
UTR. Conclusions Hypoxia may be an enhancing factor in inducing the expression of HIF-law and ET-1, reducing the
inhibitory effect of miR-155 on IGF-1R, and causing HPH pulmonary tissue injury. IGF-1 may exert a protective effect on
the lung tissue by upregulating the expression of miR-155, reducing the proliferation of IGF-1R cells and promoting
apoptosis.

[ Keywords] hypoxia-induced pulmonary hypertension; rats; hypoxia-inducible factor la; endothelin-1; insulin-

like growth factor 1; miR-155
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A= Lk S0 M il 3l Bk & Fe (hypoxia-induced
pulmonary hypertension, HPH ) J2& % UL B8 A= L
Az i ) S EAE , P ) 2 B D i i AR R g
Rt ST HEATIR 7 00 P40 ok i R 2 5 DU
R R 3 e SR D) R 300 Ay it i A E O e AR T 2
UL, YRR RE JET- R, HRrH R
S ML 1 ANV AL, A0 I A A DR 1)~ 2 R AR
Kgmt R T EEAE MY . 7E HPH 1 R R L
Tl B 5% & B 415 5 I la (hypoxia-inducible
factor loo, HIF-1a) 1PN JZ Z -1 (endothelin-1, ET-1)
) Lz H T, 25 HPH & R 5 R RY,
miR-155 J& F/NrF RNA, i i S 3E 37 ok 5°
AEZatS X (untranslated region, UTR) BY%5 &, A4 H0
SRR R 5, Z 5 LR A 25 B A= W 9 450 2, A
miR-155 TESVARE (7 1Y L3 b 1 3K 55 22 Fh R E
ARG, TS ZAEAE K I F 1 (insulin-like growth

factorl, IGF-1) REA AL HEAME Ml 22 A=, HAT IR 1E
BEMEM B IAER, A sh W) S 58058 & B £ K
R ke S e a2 A 49 0 i 9 45 T TGF-1, B 0,
RN X B 2B et FERFSE T HPH L
HIEE IGF-1 _Fd miR-155 Fk /e AR w E25 1
miR-155 7ENTF5 47 F 4 1 P fee A 47 5 L P9 1
JeHE )L HPH K425 IGF-1 AHE AT, dmiA
T 2 7, HPH B AR K AR AL, UE S0 T
25 PRRAE HPH &t # i 1GF-1 9 /E L,
HIF-1a il ET-1 B4 BRI 68, A S5 RAE T

1 #RFTTE

1.1 SKIEEhY

T Wistar KR 180 H, MEMEARR, H it 3 ~
5d (KEFAILE) AR E (20 + 5) ¢, WABE
HEBER2E B G, S8 S AL 7 VF ATIE S [ SCXK
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(71)2019-0009 ] . ARHENH S50 3419 3R T ) 25
Tl IR, SR T TR AR B H R R B
SIS W Bl o B I Sl ) S 56 B E AT [ SYXK
(77)2019-0026 ] , & T 4= A shH 15 R0, 17 57 5%
20 21°C ~ 25°C , AR 50% ~ 65% , 6 1IE
P12 h/12 h, B POKERE . S5 s E S Bl
#5:2019012304 ,
1.2 EFZERH5F

JE BT (25T HA3020645 , BLA - 55 1 30
mg, 1) 7 R 250 BRA R ) 5 BRI BR S RE T A
(Anti-B-actin) ( 32 [E Amgen /A F] ) ; ELISA i 7] &
(K FE R&D 23 wl) 5 BCA & 117 & i) & (BCA
protein assay kit) ( 3¢ [E BioVision 23 F] ) ; TagMan®
MicroRNA Reverse Transcription kit i fl] & ( 3¢
ABL A ) ; Gel-Doc &5 AR 73 BT 2 48 ( £ [& UVP
8H)) ; Leica Qwin ER 5311 R 48 (15 E Leica 2
A]); NanoDrop 2000 & /4% & 4 tr AL ( 35 E
ThermoFisher 23 F] ) 5 15 # 250 HL ( 32 [ Beckman 23
) ; LightCycler480 f i 2 52 B 2¢ 1 22 f PCR Y
(EEP AT ; TRIzol Zf# M ( I [H Invitrogen 2
#] ) A1 RNase-free 7K ( 3& [ ThermoFisher A F]) .
1.3 KBWHE
1.3.1 SEHsrd

AR R BRI PR AR 3 1 R BEAIL A3 3 A L A
UL A2 Ko as AN HRZH R A TR 2 F 2 245 40
AR EBVE T A4 A shi T IRARE AR Y (R
250 kPa, %K E 10% ) , il 1 18] W P AR S PR 35, L
1.5 L/min A3 B2 A5 10% A ARG A, T LA
SECHR B {SC M N, 4B R SR BETE 9. 5% ~ 10. 5% 35
A AR B /N T 0. 5% 38 i CE /X
J AR SRR G P AR 4 2 3 ok D ) 0 7
PHENE T, T LA IR SEARAS A R WA N
MkZEH Z Ak, B/ R 12712, B K EE
8 h,JEZE2 JA, 3T 2 4.8 .12 d Al 3l ik
3 ( mean pulmonary arterial pressure, mPAP) |
mPAP=6.5 pg/mL, H E A #5810 uE
B ) £ 7. HPH R BUREAS S 4 ) i 45 2, 2L
A 25 A RE B 45T 3 me/kg B, 48 FIXT
HREH R AR, BV 50 kPa, 50K B 10% , H
RAAFAATR] , PR B T W] — 5 18] LAAH ] 2k 2 1)
I BRUZH Je a5 IR IR 2 R0 B 45 T AR JLER K
OPO T ERAR 2 4 8 12 d AR I B AL AR R vk Al U
BRI R 2540 K2 0 BRZE R BRAS 10 kA7 AH A

DG B 1 W
1.3.2 mPAP K&

A 2H R BT AU I s () a5 2 S i I A s A
SRR, 1822 5295 KRR, T 2 30, 3B B2 ik, 17
I, A TIHEE R, WA E 2 ~3 mL/min, 10
BT AR R ERURE 1l 5246 AN BE ( pulse oxygen saturation,
Sp0, ), HAERFAE (90 = 5) %, JTH, W13 ML AY
FIT PR T Sk B B — Ui 2 % L 1 Ml 20 kAR, Sk
FE R D5 —viig B ik i ) e g 3 4 A BGE TE 1 SR
XF Rl sl ok i i AT e 5%

1.3.3 M0 41 4Um HIE 524 U

THE 12 d 442505 2 h, Kb BE R B, BUIH 24
21,49 WIE[E 2, DK T A S 4 um 4740
LR, ORI, IR ARG Y e LB g, —
R b P v A i 24 A 11, A 2o i Ak P
JEBE TSRl 4L 2L F s B2 AR Ak
1.3.4 Western blot K5 HIF-1a A1 ET-1 7 fili2H
LU IR

B1. 3,27 N KRR 4L SR B B A, 2R
FAR P22 phi B T RS PR AT 4 R A L& 12. 5%
SDS-PAGE [ %4155 ,3% BSA 4°C #1437, PBS 2%
PVRVE VR IR £F 4E 2R I, 43 548 A HIF-1a F11 ET-1
U RERTIR (1:500) , 7 % T IEAL 45 min, PBS 2%
MRPER NIRRT YE R, —HilFE , B A HRP Fric
M ZH0(1:1000) , = il 4L 30 min, PBS 2% 0P 1k
WAHTRET A R AR, ECL & JEIF MU, LA B-actin 1E R
NS K HIF-Tow 25 20 (0 FH X 2258, R I fili 350 20 2
iy ET-1 & F A AEX R A &, R BEER RS
AT IR FEXTIE /- Image Pro Plus 6. 0 #1774k
PRI , 45 e €0 BEE JOURE 1) 38 BN 2 46 o T Y
57, I I H% BE (optical density, OD){H, AMCAE R
HPHME A &

1.3.5 ELISA 3% & i 7 o HIF-1a 5 ET-1 9
Rik

A 2R BT USRI R SR KM 0. 5~ 1. 0 mL,
3000 r/min #50> 15 min, 2R BVE W, B B O E &
F-20°C VKA £ o (] ELISA 305 &, A% 4% i
W HE TR HIF-1a 5 ET-1 B & &,

1.3.6 &1 PCR K Il Jili 2H 21 %) miR-155 mRNA
Fik

I R UL A0S, iInA 1 mL TRIzol 24 fi#
W, EIREE S min, LA 200 pL EA5IRA], IR
B 10 min, B0 H LR, A SRR RN E T
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RNase-free ) 1.5 mL .04 W, UK 30 min, 78
4°C , 12 000 r/min .0 15 min, £33 RNA JiiE, 25X
T/ RNA, fIA 50 pl. RNase-free 7K %5 f# RNA;
FIIH NanoDrop I % S 414 RNA, ¥ T-20°C, %5 H .
F4E TagMan®  MicroRNA Reverse Transcription kit
R G FERAE VLI, cDNA 7297 iy A 32 RNA A4
FH 55 S 45 3 AF 16°C TP AL 5 2 30 min; 1F
42°C R T B 30 min; 85°C NN 5 min, 4°C {1,
it 15 # 1 cDNA #F 47 PCR 26 % & & & I, 7¢
LightCycler480 ¢ #% [ #:4E, LI U6 4 N2, miR-155
AR B ACT 2K KR, 95°C, FZE H 10 min,
95%C 15 5,60°C 30 s,70°C 30 s, 4 40 A4 14 5 11
ACT=CT4-CT, 155 1T 5 miR-155 mRNA f4 #H XF %
ik 5IIME B 1,
1.4 SitESH

AHFFE P # A f F SPSS 22. 0 #EAT 43 M, R
AP J5 25 50 B vt it BT RE DT 35 80 A o 22 (
x s )Fn, AP HLECR ) SNK-q K5, DL P<
0. 05 NN 22 547 5 1E

2 #R

2.1 HFAXRB—BRRLILE

BRI 2H R SRS IR B, K 55 , PR B G IR, W 4
2y RS RPERE , B s MR E T R A s 2 0 AL
RS HBE R B PE TR A IR % 45 25 4
PN DA S G S 1 N s el = PO R |
BRI

2.2 HHEKXKBAFREE mPAP b5

525 (G BRAL HE AR A KRR B4R 2 . 4.8 il 12
d i) mPAP BFEWE (P<0.05) , SHHAH L, 424
HRFRBE 2.4 .8 F1 12 d 19 mPAP & EREAL(P<
0.05), L% 2,
2.3 BAKRAEAL HE £

25 PR HECZE il 28 20235 46 3 W AT DL () 5T
Hh, JC AR 41 A I, il 3 s P oK kAR K IS
L ity 5 5 A5E A8 201 it ol 45 5 e, XSt 4%
G528 NI R TR L R N A RSB R NN R
Kb 35 W AT LIS I Y S8 40 H AR JE R
BRGSO/ N S 0 i 06 it 6 1) o B S 14 0L s 25 2
20 R BRHL I 20 2 ih 96 s o s I, B A i A T R
FEIE T I, AR T 2 4% A A0 IR v B O R, L
K1,
2.4 AEEREEEAKXRRLES HF-1a 5 ET-1
KELLE

528 (X RRAL LL R KRR AR 2 d 4 .8 d Al
12 d B9 HIF-1a F1 ET-1 Y8 2355 (P<0.05) , 51
ML, APH R EEE 2 4.8 FiT 12 d #Y HIF-1a £ ET-1
1 BN (P<0.05) , W32 3 figK 4,
2.5 ZFHAKXRRIHAL ET-1 EEHRIEZEN

Ejas (A0 IR Fb AR ZH R BB 4 12 d il 4t
1 HIF-1o A1 ET-1 8 [ 3R89 B 215 (P<0.05) ,
SRR L, 25 25 20 R B4R 12 d ifiZH LY HIF- 1o
A ET-1 FHRIR Y B EFEIR(P<0.05) , WA 2 il
%5,

&1 A5WFIEER

Table 1 Primer sequence information

M Gene 51¥F51(5° -3 ) Primer sequences
miR155 #5149 Upstream primers TTACGATTAACACTATCC
TUF5 4 Downstream primers CTAGGTGCGTTCAGTG
U6 37514 Upstream primers TAGGGTGCTCGCTTCGGC

TU#51% Downstream primers

CTGGTGTCGTGGAGTCG

Fz2 HKAKRBRAFEEEEB mPAP b (n=10)

Table 2 Comparison of mPAP in the rats of different groups at different time of treatment (n=10)

20 51 mPAP (pg/mL)
Groups 2d 4d 8d 12d
FEHIZH Model group 7.89+1. 48" 9.96=%1. 52* 11.23£2.17° 14. 46%2.21*
Y5254 Treatment group 6.05+1.29" 8.56%1.39" 9.47+1.47" 11.23£2.03"
25 FAXT AR Control group 5.12+1.23 8.33+1.34 8.56x1. 17 9.78+1.26
F 11. 107 3.867 6.709 16. 112
P 0. 000 0.033 0. 004 0. 000

T BRI 528 (X IR L, 2 P<0. 055 45 25 41 S REHIZH 1L, P<0. 05,

Note. Comparison between the model and blank control groups, *P<0.05. Comparison between the administration and model groups, P<0. 05.
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ZEHMEA R B
Blank control group Model group Administration group

1 A2 R UM A 2L B s

Figure 1 Pathological changes in the lung tissues of rats in the three groups

F£3 AR BAH K BILEH HIF-1a K HE (n=10)

Table 3 Comparison of the serum HIF-1a levels at different times of rats in the three groups (n=10)

20531 HIF-la (pg/mL)
Groups 2d 4d 8d 12d
FETIZ] Model group 0.79+0. 08* 0.94+0. 13° 0.95+0. 07* 0.94+0. 12°
#5254 Treatment group 0.61+0.07" 0.73+0. 10 0. 68+0. 06" 0.79+0. 09"
75 XA Control group 0.39=+0. 05 0.41=0. 07 0.49=+0. 05 0. 48+0. 06
F 87.246 67.201 145. 727 63.257
P 0. 000 0. 000 0. 000 0. 000

TE AL 58 (ST IRALEL , * P<0. 05 ; A 25 AL S AL L, P P<0. 05,
Note. Comparison between the model and blank control groups, *P<0.05. Comparison between the administration and model groups, P<0. 05.

R4 AW E] B H R BRI T ET-1 K L (n=10)

Table 4 Comparison of serum ET-1 levels at different times of rats in the three groups (n=10)

215 ET-1(pg/mL)
Groups 2d 4.d 8 d 12.d
FERIZH Model group 20. 21£6. 43 27.13£6. 51° 35.74£8.24° 34.73+8.32°
Y254 Treatment group 15.64+1.23 21.22+4.35 26.70%5. 25 26.75+5. 38
25 AT IR Control group 15.17£2. 21" 18.22+2. 36" 18.75+2. 47" 19. 86+2. 65"
F 4.871 9.220 21. 346 15.794
P 0.016 0. 001 0. 000 0. 000

T AR5 2 I BRALEE, " P<0. 05 5 S 2541 SRR AL HL " P<0. 05,
Note. Comparison between the model and blank control groups, *P<0.05. Comparison between the administration group and model groups, ”P<0. 05.

A B C A B C

R . B o D e

B-actin — | —— - B-actin ‘ - —

50 um 50 um

B A s PO IR [ B BRI S 18] C 4254,
2 Western blot K FRUMIHSZH S HIF-1a 5 ET-1 193R15
Note. A, Blank control group. B, Model group. C, Administration group.
Figure 2 Western blot detection of the ET-1 expression in the rat lung tissues
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&5 Western blot Fill K TR L H HIF-1a 5 ET-1 i35 (n=10)

Table 5 Western blot detection of ET-1 expression in lung tissues of rats in the three groups (n=10)

20531 Groups HIF-1a ET-1
HiHIZH Model group 1.5+0. 4 1.2+0.5
252452 Treatment group 3.2£0.7 5.3+0.9
25 XTI ZH Control group 2.1£0.5 2.5+0.6
F 24.778 92. 746
P 0. 000 0. 000
2.6 HAKRAMAL miR-155 ik 3 e

525 U A H BRI 2 R B4R 12 d I
(% miR-155 ik i F AR (P<0.05) , SHAILA L,
B R BAR 12 d T4 miR-155 Kk 3%
A (P<0.05) , #E—2 M\ TargetScan M 35X} miR-
155 A 8 56 PR E A7 000 & B0, 5 HIF-1a 19 57
UTR Bc X B oAb, i8] miR-155 R GE & i 40 1) 45 &
HIF-1a 3° UTR ARG LI iy Rk K, W
K3 Fik 6,

5-
ERE
i b
:‘ﬂ"‘
53
B?
w 29 |
& o
E
£
0= T
L =paice HAA BHA

Blank control group Model group Administration group

B 578 0 BRAAH LU 3R, *P<0. 055 45 25 4 S RERI A AH L
#,"P<0.05,

3 BHKRMZL miR-155 FIK L (n=10)
Note. The model group compared with the control group, *P<0. 05.
The treatment group compared with the model group, " P<0. 05.
Figure 3 Comparison of expression of microRNA-155 in lung

tissue of rats in the three groups (n=10)

3.1 HPH WE R RREEE

HPH FYAHICHI 55 N S il 3l Ik e 1 1) S 4y 2679
Ryt S I B U N BV A B 547, 8 R A
TEPEY BT 7 A B S5 o R s A it B SRy I 4 PN B 32 4
SRR S GRS VR Tl LAY i
B 45 71 R 0, 0 Al o A A S R
H B HPH it i /65 i A % il i 6 e B ek A8y HPH
JEFRE ) Ok A2 2 6T AY R HIF-1a 1)
VRN A BTG oo STV 35 Al 28 5 ARG P e 2 10 48
WS S TG B, R AR SRS N IE R A
TERNTF Z M) IZ AR . HIF-1a S22 AL
AT A R A i DR 3R 508 B Rl i |
1078 5 BRI B UGB 7R HPH Y R AR S R i
HAEW EE MR A BT R R R R
T 2H 2177 2 R R HIF- 1o, HH T Bl 48U A2 25500
S A2 HIF-1ot ) 36 35 Fifi 25 ol 80N A] 428 K AS B
W, AW R A HPH K US| 30 ke
SN BERE R HIF-1a (93635 MI7EBLE)S 8 d
112 d AR B8N, {0 HIF-1a A9 2354 L T
LD T E 0 A

ET-1 2 IR 138 i 4 P97, Bl B 2 ET-1 1
FHAMCIS A e T E R AR, ET-1 1] BE 24 Al il .
BRI AR T B Bl K = R kAR R ) — A
BRFE ) ARRBFITEE RR I, EBA 48 R R

6 miR-155 HLEE DTN L5
Table 6 Predictive results of target genes for microRNA-155

HEDS (AR ) Il miRNA (R HR) BT 2 1 B X

Predicted consequencetial pairing of target region( top ) and miRNA ( bottom )

Position 1036-1042 of Hifla3” UTR

Mmu-miR-155-5p

5’ -GUGAGUAAUUUUAGAAGCAUUAU

3’ -UGGGGAUAGUGUUAAUCGUAAUU
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A 2 d I E ET-1 REBY B34 & IR FEEE % 12 d,
R FEAR A2 R BT 2 ET-1 2 b A7A e 5
Ak, RN ARy - 7E B I A P K A
MOAEAG A 3 7= 4 K& HIF-1a, HIF-1a 55 F
T SER BT-1 Sk, lIgs oy B2 i LA 1 ET-B
ZAR S H ISR S THE I ET-1 MHEs 6 A
B A F % il 2l ik o e 45 40 R n 55 Al
45 PN B 4 LA B 1 B T 1t it e
3.2 IGF-1 L miR-155 £ix %t HPH HI1EF

IGF-1 YE A oy 8 B2 A A K PR F, X 20 i 7 1%
= AN R N R B syl = = E R L I R (2
TS B ARSI ST IR IE FR IGF-1 1 B e Sl
B0 FEXE HPH K RS RY R T B0 AR R A 5
A IGF-1 J5 &3, Il B2 2345407 B . B A, 156 91
A TGF-1 XA BTG Sl 3 Wik v e il 2 8463 473 AR 9
YER ., 38 5 A I 25 25 41 K BRI 4 20 HIF-1a DL X
ET-1 (3R & B, HAe g1 21 i i Rk K P15 8] T
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