EREF 21357 A% 42 5% 19 B

\
Bl
B

2283

A ZSREFFET 1o WHAKER

HEE R REES TR

(B RFF_WBEER L. ShP AR 2. 1B L) FEFTLELERT. 9

KR HAFFE Tl RAR LT RE AT L AL
EKARIRAD : A

doi:10. 3969/j. issn. 1671-8348. 2013. 19. 041

TE A2 BRAF S8 I8 3 A SR H S AR T AR i 1) 85 1L 5
PR X BRI AE S R G E U W . A 2R IR Y
R T — AN g . X AT E R R BR AR T
1 ELE R E I E S EE O IR A SR R I O G n o
PR, TERPFR Bs, B 1ES B F-1a(hypoxia inducible
factor-1, HIF-1a) ANAXAE Sy i 480 R ¢ 5 A 3% 35 B 8 4% B 5, 4k
FELAAR Y 480 B AR CT- A L i LA JER A2 R R AR AN R S
P rhb & 4 45 AR Y . AR SCK X HIF- 1o 7€ #4452 2 72
R PR SR W I RE R AT A AN I AR
1 W=

4 i 2% 20 28 T S 28 5 I BUAE I B A B S X S0AE M R
Az i 52 P B IR 52 AR Y A2 . B ] (10 min) 8 T 45 C g
KuFE (8 h) B EE 39~42 CHIRRH S MM ™ E R 2. &5
T 904 B/ I T B R] WL B A 52 AR S 52 J17E 6~8 h
KB bR K RS 3~5 do JATI A2 B4 Tk 8 O B S
R TR] E 7 a0 A 3O AR BE BT MR . — R AL 3L O R B
1505 77 AR T AR 32 280 8 ) . HL R S I (ARG

AT B 57 11 240 Ff 38 Ao PR AP PR B A A BRAG UG A T
Bl BN e B 53 5 A8 Wi X B 25 RO O AR R . BR T 2
2 AW ) K 55 1 (heat shock proteins, HSPs) 22 4b,
HIF-To M H 8 42 9 #8 1) & B A 3638 7E AT 52 2 B L R 5
HEMIER.

2 MM EAR HF- 1o T RENX

HIF-1 24 Semenza 5/ AR T 19 3% 4 76 4R 20 40
fil A il E (EPO) £ A K 4 & v J6 4 (hypoxia response ele-
ment, HRE) [ — M HF R, HIF-1 J& 40 7615 2 &
PR AR E AR R B SRR S A R Al
B 7 B — R B S B R FEAIR AL (5 5 % = T R TR 2 A
WAEM . HIF-1a /52 HIF-1 B 6 A /9 H B A B2 HIF-1
PRI 57 0. A S 7 M I HE R TR KT 52 4 03 T I A TR

HIF-1o 72 A F S5 2 P ME T R MR TE . EES:
RO ST Y & B AN Bt R A8 3 i HIF-1o MY R 3K, 75 H A
(2020 O BARA (306 O AN 40 M 28 A [ il JE (34 ~ 42
CHALFE 4 h J5 , Jl Western blotting 4 HIF-1a, 45 % 278,
AR ST HIF-1a B9 3 12 6 IR 19 T 5 T 34 4
Petriperm #ifl J7 J& 5% 3% ML 7 /) 400 i 28 5 i b L J5 HIF-1a B9 32
RN G0, AR RB AR U M 3B i Petriperm 3 ) B, AT gk
G, 200 I AT SR A T R 4t 18 T G A LV A S I O
W B RAR IR H A SR T IR AR 1% 5 5 HIF-1a 9 R GX,
Bk B RS WS DA F 0ok K B ST

* BB — 7 EFREH R % B E (2008BA 168B00)

IREHEMBTR T, 2

330006)

N EHES:1671-8348(2013)19-2283-02

O 2 L R R E B T HIF-1a 78 $ATi 52 b ) 8 30
Bk HIF-1a (9 28 28 (R OR R 7= 28 VI 32, 3 635 HIF-1a YR
AR AR B A% 7 A L AR TR A AR A A7 3T Rl B ST
R HIF-1a 78 #4041 32 o 0 38 3K R 958 B AR ) 2 38 A9 31 ok
FFT M A . Alina 255 BT R WL (D) 78K B R 4GS
MG - HIF-1o BRI R0 (2) Atk k5 5 . HIF-1a K
SR T s (3) R 32 )5 Y BN KR R, HIF-1a #8 3E B
VEGF.EPO il HO1 p4% gt iE v v AL W e, Xk
TIE 8 2 71+ fole S S o7 3 f% 2 AR 32 350 AR G R A I — 3 4
HIF-1o fF Ay i — 3 % P 50 B2 00 R 45 IR - A JA 0 32 3800 P & 15
EEEEEA.
3 HMWF g HIF-1a 5 HSPs R EFE

HRORT S T O T P R 3R (ROS) BETS 32 4 B 28 i 1A
545 300 0% % 5 A O T T AT B2 8 6B I B R S S Y
ROS (4 1 FEARIE T 32 AR AR A5 5 19 b TR &
KK AT AR SO S RS S R AR TR H R, &
F HIF-1o M HSPs il 2 87 T 32 K A0 i85 15 5 3 25 3R 17
REGURT RN R AR L, R0, 25 F2 h HIF-1o
5 HSPs Z 8] (A .56 7 8 38 IR 19 43 T ML) B L 7 #4000 %
R ENAE A TS e .
3.1 HIF-1q 5 HSP90 & iR 414 . i i HSP9O 41 i 7 3
A7 T 990 A% 40 0 EG 8 R 35 5 1 HITF-1a 3635 & B0 T R 4l
FH 245 T B 0 B AL 5 7 25 ) T B % I T 3 92 36 % HSP9O il
HIF-1o 2 [8] 56 & $E47 ELE . 45 2 B os il 4108 B HSP9o-
HIF-1o & A9 H R ST IR 4L 2 2, 3 W HSPYO #7176 S
) HIF-1o 92 2.
3.2 HIF-1a 5 HSP70 HSP70 - #K 78 8 13 F 5 fe i
S R R R — T AR R R R AR P R B EEEM . AR
ST {1 240 i A b 22 BN IA T B HSPT0 Ji5 RE4R o £ BUFE
PRI R B A AR RN T R WL HSPTO (R AA
HIF-1o MK 445", 3 A PISK/Akt 5 T HIF-1q % HSP70
FEMEEDY . FEMESH T HIF-1o 3 13 8 35 Uk 58 K 1
1 (heat shock factor-1, HSF-1) iy %% 5% #E 1 42 25 HSP70 fy 3 3ik
KR — T 5T o TR AR £ T p85a R FAE HIF-1a
B2k L 4R iF HSP70 &3k, RS BLARHLHI R 58 4 b
B {33 26 S0 AE R [F] 25 40 T 34 R Y HIF-1o X HSP70 335
WL AR . (B R R R 7 e IR T AL B A 1 AT 2
77 %6t Bt ke i e 1 A8 ST 32 5 AR v, HIF-1a #842 HSP70 %3k
PR IX — 25 5L o IO 0 R N A 5 T B I 0 3 S 4 A R T I
U,

YEF B A7« AR (1988 ~) L BRIl B3 1 o 32 %8 .00 I A5 55 9 i

BiIR1EE . Tel:079186268844 ; E-mail ; xiaoshumenfan@126. com,



2284

A BB 5 2 B 76 AR BOPE A IR 5 5 1 AT 32 0 R o
HIF-1a 5 HSPs ZIfFEEMEAERH R I H ZHZ B
PR WL R 5 o A B2 P A 1 . 0 SR RE DR 4R
k3 K 1 AT 32 AR 4R
4 HIF-lo £ X2 HHER

i I T ALl 7 A ) AT g % JEL At SR SR e T R AR R o
B R 2E A1 2 A5 5| A IO 38 17 AL A 7 AR TR A7 4 BT O B ST
oo B 52 GERE B S 8 R OT A 00 B AR T 0 A0 S O T
JERE XM 2 i — A B R A R . S IR T FE R A B
4 5 AL 5 i ) DR 4 T S 2 R R P 19 e L - 40 405 5 0
H L B R AR R0 A T AR N T RS . 4 R L
(38 'CHI 40 C)ifs T A B 32 J7 ) 4 M, FLAE Ji5 22 Y Bk 40 52
P A A R TSR BN T Al B R B AL IR T AL R
HIF-1a KL EPO #3235 835 80, H 32 580K F 18 5 41K
P B T X R 5 S A2 4 R gt

P 7 41 A LT [ 0 SR W, 0 S Ay PR BT 1Y 3 I LA 4
Frani 0 DNA f) 52 50, il G 2 2218 Kt (s 5@ A S 10
AN ARV R 3 0ot 3 PR 4 S 2 1 Ok S 5 AN R B LB T
FPTAAE DT . DI T Ak EL A R R S (R [ Y
JoF YR A S 1 5 RO bt A A B S R 4. IR 32 OE R E
T 5 A R i A IR 1) A R A S 3 I 2 0 i I B 43S
STt 2 BT B T HIE- Lo 5B AR Sy $0 07 38 A0 ke 4 N 388 2 7 L7
B {55 JE 35 1 P 2 A XU A7
5 #AEERE

HIF-1o 1E 9 #4034 A5 5 b 52 00 o 25 [+, 38 2 42 JF A
ORI R () % S 2 55 MILAAR D 440 B 3T T3 049 T B O ELTE AT 32
Xt L it L A 453 45 11 38 ST A7 5 AR b R A R AR . BRI
Xt HIF-1o 42 B FL 0 3K R A TR AR 5 5 SR 0t — 25 0 S #hGd
o7 I B R A0 BRI FE AL L A R SRR TR T Bl 845 19 B IR
AL S RO (T B

SE 0k

[1] Semenza GL. Regulation of oxygen homeostasis by hypox-
ia-inducible factor 1[J]. Physiology(Bethesda),2009,24;
97-106.

[2] Semenza GL,Wang GL. A nuclear factor induced by hy-
poxia via de novo protein synthesis binds to the human
erythropoietin gene enhancer at a sit e required for tran-
scriptional activation [ J ]. Mol Cell Biol, 1992, 12 (12):
5447-5454.

[3] Katschinski DM, Le L, Heinrich D, et al. Heat induction
of the unphosphorylated form of hypoxia-inducible factor-
1 is dependent on heat shock protein-90 activity[J]. J Biol
Chem,2002,277(11) :9262-9267.

[4] Treinin M, Shliar J, Jiang H, et al. HIF-1 is required for
heat acclimation in the nematode Caenorhabditis elegans
[J]. Physiol Genomics,2003,14(1):17-24

[5] Alina M,Luba EB,Gregg L,et al. HIF-1q-targeted path-
ways are activated by heat acclimation and contribute to

acclimation-ischemic cross-tolerance in the heart [ ] ].

FRESF 201357 A% 412458 1948

Physiol Genomics,2005,23(1) :79-88.

[6] Ahmed B,Diana A, Averill-Bates. Thermotolerance induced at
a fever temperature of 40 °C protects cells against hyper-
thermia-induced apoptosis mediated by death receptor sig-
naling[ J]. Biochem Cell Biol,2008,86(6):521-538

[71 Pallepati P, Averill-Bates DA. Mild thermotolerance in-
duced at 40 C protects Hel.a cells against activation of
death receptor-mediated apoptosis by hydrogen peroxide
[J]. Free Radic Biol Med,2011,50(6) :667-679

[8] Beckham JT, Wilmink GJ, Mackanos MA, et al. Role of
HSP70 in cellular thermotolerance[ J ]. Lasers Surg Med,
2008,40(10) :704-715.

[9] Yeh CH,Hsu SP, Yang CC, et al. Hypoxic precondition-
ing reinforces HIF-alpha-dependent HSP70 signaling to
reduce ischemic renal failure-induced renal tubular apop-
tosis and autophagy[ J]. Life Sci,2010,86(3/4):115-123.

[10] Huang WJ,Xia,LM,Zhu F,et al. Transcriptional upregu-
lation of HSP70-2 by HIF-1 in cancer cells in response to
hypoxia[ J]. Int J Cancer,2009,124(2) ;298-305.

[11] Zhou J,Schmid T, Frank R, et al. PI3K/Akt is required
for heat shock proteins to protect hypoxia-inducible fac-
tor lalpha from pVHL-independent degradation [ J ].
2004,279(14) :13506-13513.

[12] Nathan A,Baird, Douglas W, et al. Induction of the Heat
Shock Pathway during Hypoxia Requires Regulation of
Heat Shock Factor Hypoxia-inducible Factor-1[J]. J Biol
Chemistry,2006.281(50) :38675-38681.

[13] Guo W, Yang Z,Xia Q,et al. Arsenite stabilizes HIF-1q
protein through p85a-mediated up-regulation of inducible
Hsp70 protein expression[ J]. Cell Mol Life Sci,2011,68
(3):475-488.

[14] Horowitz M, Assadi H. Heat acclimation-mediated cross-
tolerance in cardioprotection Do HSP70 and HIF-1a play
a role? [JJ]. Ann N 'Y Acad Sci,2010,1188:199-206.

[15] Du F,Zhu L,Qian ZM, et al. Hyperthermic precondition-
ing protects astrocytes from ischemia/reperfusion injury
by up-regulation of HIF-1 alpha expression and binding
activity[ J]. Biochim Biophys Acta,2010,1802(11) :1048-
1053.

[16] Du F, Wu XM, Gong Q, et al. Hyperthermia conditioned
astrocyte-cultured medium protects neurons from ische-
mic injury by the up-regulation of HIF-1 alpha and the in-
creased anti-apoptotic ability[ J]. Eur J Pharmacol, 2011,
666(1/3):19-25.

[17] Michal H,Luba EB,Ilan W,et al. Stress-related genomic
responses during the course of heat acclimation and its as-
sociation with ischemic-reperfusion cross-tolerance[ J]. J

Appl Physiol,2004,97(4) ; 1496-1507.

R H #9.2012-11-08 &[] H #9:2013-03-15)





