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k450175 5 H T (hypoxia — inducible factor, HIF ) j&
HEW AR SR N B ZARKE T 2R
B U L DR A DR 0 i PR A R AT A PR
AR T, 7E AN ) 2H 2 40 B 0 A B0 R B i vp R 45
SN T o A0 M 3 3 P A S T R e LA
A BB DI RE , 5 B | IS D) B B A AR 2 L
SR B R, TR TSR HIF2 o BE AT A S 2
o P PR S0 3 A PR AR T AR A DR A PR IR
TR AN 5 B D RE o BRI HIF20 5 AN 5] 20 /i 8 375
PR R W T — 25 ik

rEHSHE T ( hypox1a - inducible factor, HIF ) &
B oo B A T 0T 2 Y S R AR SR IR
1997 4F | /1 Tian 45" 55 & 1 A % PAS # 1 1 (endo-
thelial PAS protein — 1, EPAS1) , I Bt & % F N F 2«
(HIF2a) , g ik VR 4R € — ¥ - 4R — PAS (bHLH -
PAS) % s PF 7 S5 51, 4% DHLH 4544 1 PAS
ik R AE S AR Y. HIR2a 5
HIFla fE45H LA FZ MBI Z AL, —H 46 48% 1)
B T Y B A [ E . HIF2a mRNA 76 10055 F &
(0 #5 B E AnaO JE i 4 R B 36 HIFTa mRNA
TR NS T 2H A ARG B 8 A v R A AL Y 2
B R IB K IR R . HIF2a 38 3 B & oG 1
(hypoxia - response elements , HREs) I8 T Jjif #l %t
PR, R L I Y ) 3h 5 3G 9 1 A —BE < 100bp 11

HEWH ER AR ES S (LW H ) %0 E (81570444 ) 5
EZ BB A 1 B S R 350 B (2014BAT05B0S ) 5 1 i T T2
AR AR E 2 B4 A U A N 3 TR AT Bl ) T e B AR S R
(15GWZK0701)

P35 07200233 il 3858 K AE B SR N N REBE . g T 7= F
FAE MO AT PR T

WIREH : HRE, BATLEN, B F {545 : jianrzh@ 163. com

DNA J3 41, By ik 48 5 B oo 4, ek 5" -
TACGTGCT -3')%%1, HIF2o it HREs [R5 ¥ %)
SR EL N A5 G 175 T 0 R DX A Sk, DT A A 4 L XoF
IR HIF2o f $0 JE [H f 35 12 21 20 it A R %
(EPO) | IfiL 48 N B2 A= K B 7 ( VEGF) (Il %8 W &£ A K
K ¥ Z K (VEGFR) FLER I & A(LDHA) 3 - R
Hh LS i (GAPDH) (N2 Z - 1(ET - 1) f% 8k
KRR DL R — E AL A A W (NOS) 55, ¥
B A~ A8 A s 4 | R T I A AR LR
M B At s 2 A grm . Hb, KREAFSE W
7~ HIF20 X VEGF K H: 32 A 1) e s i 5 e g B &,
M H 5 HIFla At , HIF2a B 5 T 5 VEGF H45 1
gk 4, Zimmer M R B RNA T 4 9 J7 5 BH W
HIF2a B35, 4550 B8 VEGF (KL, 2R
VEGF m[§E & HIF2a B4 F. i T VEGF R E %
8 1A A G R, A AT 39 i 4 58 3 L O B 7R g
MR TR EA AP ER HIF2a 3 5 VEGF 8 #
LA % i 3 308 375 1 L AL A = —

—.HIF2a 5 5 i@ E

HIF 875 38 8% 76 B 1 Bz 40t 3 o7 A o 21 ad
ik % F B A, Xue %5 BIF Y & PR, 76 45 i b fz 4n
il HIF2 o i 3 A5 mye AHOC 535 25 H (myc as-
sociated zinc finger, MAZ) I TNF - o FJ3E K %K,
W N g 3 38 A, S BES I R B PR RS . T Xie
RS e L RS I b R A P, HIF2«c 3 i MAZ
B4 caveolin — 1 (CAV — 1) mRNA J% & (/K F 19 £
Ik SR M T8 b B 240 L SR %% % 42 485 1 (occludin) |, 34 i
Wi - Bz 20 0 B I 30 5 1 , 20 T 35 & 45 W 6 RE BN T 45
F g s 1 R o R HIF2«o A 3% S R 7, 3 5
PO AR G AN IR IR -, S B0 W b p AN e RS
5 & 45 W RAE o
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TEPGRS PRI IER I (ALD) b RS 175 3 19 b 2
200 30 3 P AT R oA R W, SR R
e BIFFE B, HIF2 o0 7] BB 2 15 1 38 4 2 T % s 18
B Ty e D 4P 1 0 9 42, DA T 2 i 3 G e et Ak 5 1 i
(9 4 UL AE . Wang 457 VRS B 3% C57BJ/6N
/NER 8 S S A B, T A I LN BBl b R i i 1 T R
A ML AR 4 K ITP & VEGF 48 1 /K F 3 3 0, HIF2 o
FEIRBA I RREAR, B b R 2 B A B, T 25 T T
A5 M T B 8 )N B BR 2= B 2L AT & (lactobacillus rham-
nosus GG, LGG) Wi J& & 7 J5, ITP., VEGF K
HIF2oamRNA Je 85 K 390K S AE R, il | e 40 il
A P FEAR s SRS N T B 2 LAY Caco — 2 21 U4
RIS 25 R — B M /N b Bz 40 HIF2 o0 56 9]
%5, LGG ANEEK & Caco —2 4H IR ITP %5k K F
ST RN 20 L 3 37 1 AR B RN o 4 s 7E ORGP JH e
/NEAER T LGG ot 3 HIF2a 35, ER/Ng
bR A R R R AR R , 2 5 n1E F A

AR, NS AR R 40 i b A% AR
AL PRI RIS T SRR 2 40 i HTF20 5
HIFLo FRIK 3G, {2 i S AR AR b f2 40 e 5 i VEGF,
A A0 M0 TS 1 Bel -2 B9 A BRI T E
F1 BAX A0 28 b A R, DA T 4110 i) 44 s 4% JEE 1 25 4%
A, W AR 2 e BB 375 1T o T A 4 ) EG L 9
7 HIFlo 5 HIF2o #9485 11 235 35 Kl 2> VEGF
4 i, B R B30 H HIFl o 5 HIF2« 3235, 4 6208
/L VEGF 5, #2/5 HIFla 5 HIF2a ¥ 0] LA 3
KK b A VEGE 5 s34 i, 755 & R AK I Je 4
2w R B E i M . O A RS R I /N RV iR 36 e R
b TFARAECIRA /N BV JIG 26 B2 v HIFs 38 5 i 15 22 5%
M (filaggrin, Flg) B 3Rk 2 5 /N UK iR Bz Bk Bt 1 2y
BERY TR . Wong 25 RIF 5T 26 B, Bk 48 4k B 5 43 £ S5
JHMI T 5 S5 HIFlo  HIF2a J Flg #9353k, 1M HIFla
H1HIF2 o0 2 Y R 48006 £ ST 4 i, HE B Flg ik &
KRG, DA 35 057 W ) e B4, 3R B 30 32 1k 3, 42
71 i A8 AT B i HIF2 o — Flg i #% 98 55 /) BUR G 1 B¢
240 L 1) 5 B 4

— HIF2a 51 K 4 K& & &

e i PR 0 05 B I i A PN B2 4 B ( pulmo-
nary microvascular endothelial cells, PMVEC) i 155 1 3%
e, Bt K I . T K 38 3B & H (aquaporin 1, AQPL)
TEA MR I T8 B S A B A v kR T AR
Mo s B, TE4 05 )5 13 PMVEC b AQPT 3%
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BRG] AQPT 2 ik I AT B HIF2a A2
SEE, B PMVEC J# % M, I i 3k HIF2a U 7]
B PMVEC 3l &, #2275 AQPL Jid iy i HIF2« 3%
K AT AR a0 A6 P9 B A i ) 3 A e, DA T % i it 7K b
TR AR B, 2 E VT 0 45 A AE (acute
respiratory distress syndrome, ARDS) H 2 Hili & 40 i &
DA 200 5 5 1) B R 5, TR o 76 I P9 B2 40 i v AR
P ek, Rk HIF2o B4R 3 1045 P 2 % 22 R
W8 [ ( vascular endothelial protein tyrosine phospha-
tase, VE — PTP) 3K | BEAC 0L & N K 45 %5 2 11 (VE -
cadherin ) BERR AL , & = 20 B 32 45 ) 52 1, BEL Uk N B
FrB g se e o 3R HIF2« 76 i e i P98 0 5
SVPEIE I 0 £ G A SR LA PN B A0 R R T T
i 8 L 5 P v e o ) DR P A

HIF2 o 55 W7 B () % 9 1ok 2 45 D) A OG0 Lee %50
WF5E K B, W7 Wi AR 2 S0 Bl I b BE MRS VEGE
HIFlo HIF2o 3K K F- W3 S 36 i, H VEGF 1 %3k
5 HIFla Je HIF2a 7KV B9 3208 235 TE AR G, X 4R
W iy A I, SRR AF R R R A HIFla f2 HIF200 1]
AEIE AL 3G 0 VEGFE [k, 398 fin it 1 87 9 B 40 i 36 375
M, S BORE RIE Kom RN M. YA R R B,
HIF2o 1] fiE 3 i 2 5 R 7 I 0% A 88 11 S (AMP -
activated protein kinase , AMPK ) & 75 B b i 4 197 Wi 1L
B A AT R Park SF X K 5 URR R
(toluene diisocyanate , TDI) 75 5 19 B Wit /)N B Y 3k 47
WEFE, LI AL 55 N B 40 i HIF 1o HIF2 . VEGFA 1
I, i AMPK S35 5 5 - Z05E — 4 FH I iz DK ool A% 8 %
F 2 (5 - aminoimidazole — 4 — carboxamide - 1 - B -
D — ribofuranoside , AICAR) 7] BH & F& ik TID i 5 1% Wi
Y /N R I 28 PN B 40 HIF 1o e HIF200 363K, il
A8 N B 40 i 2 28 355 2 el b5 4 i) HIF 1o
HIF2 o 3K 5, TID 75 S 0 g A6 78 /)N Ui it 47 P B 240
fil VEGFA ik 2 i /b , i 4 58 7 1 o A B B A .
178 AMPK 3@ i3 30 HIF1a ( HIF2a) - VEGFA 5
IRAR TR TDT 55 A WOl P 27 i £ 87 #1530 o e

JBeky R AEE K 7 45 & & H (insulin - like
growth factor binding proteins, IGFBPs ), Ji H &
IGFBP -3, ] J#75 HIF2o X Ifil 8 38 5 PE A /EH . Kim
411y 1 1 35 4R 1 (ovalbumin, OVA) -5 19 /N L 1%
Mg A Y 25 5 & B OVA W A 48h J& , fifi 4 21 HIF«
IGF -1 \VEGF & 1 F 3k /K- 2 0] 8 b 7, 1 0 44
(9 IGFBP — 3 i 5 7 B Gl 4100 f) b 88007 5 HIF1 o/ HIF2 0
B IGF — 1 BER KW al 0 OVA W A 35 5 1Y
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VEGF ik 5 Il 48 P Kz 4 Mo i 38 33 PR Ko $2oR 4b
JEPE IGFBP — 3 A 3@ i #1  HIF1 o/ HIF2 o 3 % 0 %
IGF -1 97 1k, 7l VEGF ) &3k, I ifi fF % OVA
W 175 5 1 g A 75 /)N B 08 100 A5 PR 2 40 M 1) 36 3 1k
T B0 R G 4% HIF2 0 19 85 1 32 38 7K OF B 58 55
FAEH 2200, A W98 W, 70 100 R 2 0 /N ER
LS PN B 200 308 175 1 84 o, F 25 20 1 2K 11 5 B ) i B
i, FECGE AR EATHES N, HIF2a 2 /S5 F W0
HHRBCE B /INER N B AN 38 7 1 Y o B O T A
— g,

= HIFR2a 5HEMALMBEE M

JEE M RE I AE DA ARG T g B A A i A B T
AT HIF200 AT B S 5 08 355 6 40 1 45 %) 240 i i
5% Wi I 45 98 W o T SR BIF 9% K B, A ik 5 L AE
LPS il Sirt3 {3k, 2 ¥k PHD2 ik, # Al 2] It
[ 20 HIF20 7K 7 F [, 15 20 Noteh3 T [, J& 48
i Bk AL A 0 3 5 ek g i

V)& W6 8] 72 5 T 48 2 ( marrow mesenchymal stro-
mal cell, MSC ) 5% 48 3% Ifil 2 5 5% ) BF 9 & B, e 4 AT
fiE3#F MSC 1 VEGF — A HIF20 %35 5 82 MSC i i5%
PRSI, T HIF2 o0 4 3 3K 7T FRAR B 40E 5 19 VEGE -
A By IR 5 A Z MSC Ol B R 1R Y . R
HIF2a - VEGF - A [ BRI B 3 TSR R T
B S 1) 5 J5 1 240 e e o e 34 o % 3 R L AR

FE PR B /NER B 2 b, B /INER BE B ) B R A
FI A I PR EE DR B R AT B O AR R U A
7B INEREE A ARIE B, Ding %52 BIF 5T % B, 10 441 410
FE AL VHL 36355 B /N RO 34 215 6 & WoR 9 A
PRIE B, T /N ER R 40 B HIF200 38 36 3K /0N BLAT 3575
Ll VHL AL 56 45 51, $28 HIF2« i3 k7]
RETE 2 E M B /N ER B 28 19 PR 8] 118 B 55 o B 3 A

L R AR
mE =2

21 B 38 255 T 2 0 2 2 20 20 e B 950 Y T
T2, HIF2o 3 3 A [ 48 B 15 5 5% S 3 42 08 5 A8 [a) 41
S M Y A2 AR S P A A 1 DA R A i 3 P A Ak
TR, AR [R) 2 240 9 A 2 RO B R v R AN
FYER . Hon, HIF2a /E R EEE R T2 5450 b 2
200 6 3 375 1 0 0% B Ak AR AR Ry ARk R Bk
AN I B R b bR A R AT 3 A T Y B AR B R R
PRI HIF2o0 155 2635 25 5 5038 i BN 11 9 Bt e, i
Jiti e I P 3 Ko ARDS £8035 IG5 P4 B 400 5t s ) g B
i1 s B Ao A v e 3 AR E . T DL, HIF200 7

AN VAL A TR) 952 5 1) 200 i 368 25 P 52 o B i
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