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[Abstract] This paper reviews the mechanisms of hypoxia—inducible factor HIF—1 in triple hypoxic conditions
in patients with pulmonary heart disease combined with obstructive sleep apnoea hypoventilation syndrome
(OSAHS) in the plateau region. The plateau environment, pulmonary heart disease and OSAHS together
constitute a unique triple hypoxic state, and HIF—1 plays a central regulatory role in this complex
pathophysiological process. The article elaborates the structure and function of HIF—1, the characteristics of
triple hypoxia and its regulation of HIF—1, and discusses the molecular mechanism of HIF—1 under triple
hypoxia and its pathophysiological role in pulmonary heart disease combined with OSAHS, which provides a
new idea for the prevention and treatment of pulmonary heart disease combined with OSAHS in plateau areas.

[Key words] Hypoxia—inducible factor; HIF—1; Plateau; Pulmonary heart disease; Obstructive sleep apnoea

hypoventilation syndrome; Triple hypoxia

515

T o Ji X 38 30 A7 AR A SR PR B, K 4R 280 2 FR AE IR S 858
o 8 T v AR X RO P9 R 07 A R o e B b X
G AR 55 5 P 8 114 B B P PR 3 4 IC I8 4% B 1iE (obstructive
sleep apnea—hypopnea syndrome, 0SAHS) “#H H /E F J5 <= 34 hn
o TS R 1 AU - OSAHS AR HHTH] ) B 1) <EHE S
Z0 IR BRI A v TR IIURE R BRI B A AR AEE, IR T FUAT
75 RN 30 ik v R B A7 Do Tl e e A, Foe 28 Je g I s O
(RIBRICo95) o o Jo X PRt 1 O R 5 - OSAHS J 2, BRI

AIREEAN, B IR E B T I il 35038 S 30 S B AT A BRI <
TEPHZE SR B, TE R = ECRAS B4 T -1 (HIF-1)
S N AR R v AR S A BRI SR B 43, HIF- LA 9 4l Hd B 4
[ S % 53 (R ¥, PEOHASH & il U B2 2 1 it Jje R iR 4% 0
fER o WFFEREA, HIF-17E AN R A B (R IE I D) REAETE 35 22
5, TR AR A U A R, IRNTR I IR e 2 5, T
7 = E SR T A S R R THIF- 1R/ AL, 9k
AR ST NN (T
1 FEMX RS FHFOSAHS BE M = B ST

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

201



Basic Medical Theory Research

FAEHE S IR ICHT R
FTHeH 3 HeRA 1.0€2025 F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

o J5 b Xt o993 A FFOSAHS 58 25 T lfs ) = S e S B0 9 v I
PR L o S B B SRR OSANS 5| 7 fry 1a) B bk B S o v
WE AR BT KRR RSB S R N Il S350
AR T LR T T 5] A IR SR e S T RE R AT s OSAHS 51 2
) ) 2 e S ) i T R P 4 ) S 55 2 ) T R 8 425 R
Ao = EHEASHUEF=AE P R B, 8 M BRI X
Rl B E B ORI E T H LA RS, I 5l R -E A
PEIR, T B SLIE SORE R S INJ# . = BB S, HIF-1
HIEEEALRI E I 4%, ¥ & 2 AN E AL BAEH

L I R

R HE X S URAR, A R B AG, AR FIg M RE. K
WIREE T I, WAL 30— R AL, a3 LA s ok
A M 5K R O T IE PRSI A AR IR, R
V2 EWEAE T ML R B A B IR 1 5 A ik
Ak, B TR N TR e S A A VS R R R I Dh AR AR BT
IR b X A 5 BRI AS S0 sk, Ml sh bk R/, i
FEE R, DURIEAR A B R . B R, IR T R, K
SRS TR B, K A IX RIS 1 B R R i R 0 A A 2, K
S AT e JE T R M X PR BT I AL AR IR R TP
JERAHE.

L. 2 5 H R

Jiti /Lo 2 RIS PR T B0 51 K, S BB A S R T Re RS,
o 2R SR SEURE o i L DRI AU 4 A, 5 U I BE 380,
Jifi S ik 7 G, A7 O ST B K e PR S, T R X i
OV BB TR B KR (mPAP) 357 JR B w0, O = AR R R AR
EMFEFEE .

1.3 OSAHS 54

OSAHS 8 2 HEARAT bS8 R S 3HIA, H PP IR B (= AR IE S,
B BRPE B X R R R I, AT s R E LRI RO R
IO SR EARAY, T i A DA S B RV R 45 B S A 4 B R
SR AL R F AT SECO NS E R . 2 SREAR 3 (PSG)
Bt TR, w5 OSAHS S35 1 W 2 455 I 38 A< 4R 4 (AHD) mh iz 45
P IR B R6-8IK /NN, SR AR M AR B (Sp0») N B [T B 1
B4R I OE % R T x B (NF—«B) 36, {2450 B A% 41 o 43 WA TL-6
FNTNF-a, FECRGENE SRR N o B2 56 26 1, a) B B S e
B K BR o JILAH 2R 4 W A T P SRR OS A8 il B 3G 0, e S A b
e A RES N I A A §1 0 Wl Sy g = ¢ A ey i
(ROS) , i B AIROS X /Co VLA L 7= A 22 b 2314, 3 i Co UL
AR RS RN 225 WA A LA R o LA R T2

2 REIFFEFHIF-1

2.1 HIF-1£5/) 5 Thie

HIF-1 1% 25 ZETh A8 2 181 20 Tt S 355 1190388 A R BV o
HIF—1 8 FAR 50 77 51 42 Wk L2 A 200 M o o e B B 355 [ S Bk 40 4
sl 58 AR, ES I NI R BHTP-1
a FIHIF-1 B AW IEH K. "HIF-1 o B BURT I, HaE
52 S BE I %, AL bHLH (B4 M8 e - BR - i€ ) FIPAS (Per—

ARNT-Sim) £5 R435, §7t 57 5 DNAZE &5 S0 6 1tk P4 At 46 )k
(ODDD) 4 45 Prod02F1Pro56443 &, f& B & Bk #2 (L B (PHD) fry 554
{EAIRE RU[11] JHIF-1 B R4 A RIA AL, 7640 B R e A7 1E,
fERNF BB A, 5B G R & RA L. Bd
A, HIF-1 o VR NTEPETESEE, HE N A0H0R% SHIF-1 B 45 & FIFERE
JE B F ROBREUR N G AT, TR I LT A0 A R L A Y AR K
N2 B ERL, S 5AMMME. HT. e ARSI,

2.2 HIF-1{R4EMLH

TEHEUKE T, HIF-1 o B R B R Ak, (Rt S
VHL (von Hippel-Lindau, VHL) 25 B 45 & - VHLIE A—FPE3Z R ik
ViR, Hr VIR B IF4E SHIF-1 o B R R E, SBHIF-1a K
A2 FAABM, B2l B AR R PR (H R TE = S 5%
PEF, HIF-1 o sk, S840 iy AR ROt 241
fut%, S5HIFL B & T A TEERIHIP- 12 &1k, i%H &kaEm
g & BB IR b Sk 4 B2 G A HRE (hypoxia response
element, HRE), & 2 FIF¥EEE R 146 3%, S 540085 . T,
A A S R

3 ZEHSE THIF-1891ERHLE

HIF-17F = H A R R G A B2 5w i
L VAVEGE . BT-125[A T2 3%, HTF-1{@ 3% i ifi 8 i 4 A 22 9,
T2 Fi 2 bk = o [EI B, HIF—15: (¥ 9 RE B S B 1 s 453 43,
e [INS i peid o

3. LR b il g i e

HIF-17]_ER P B #-1 (ET-1) f3a% o ET- 12 —Fh s i 1.
B, B 5 TR WA LR R R ARG G s
FHDAS 1B, 51 Al M smZ i, A A sl sk 7. [
A, HIF- 134 B8 R 77 i F 11458 28 73808 (Kv) 3R, [FKviliE
Thie N, S B AR AL, S F AR 4 2 T IEE, ff
ST AN S 1 PRI 0, 5 A i A T AL R e a5

3. 24 S M i EE A

3. 2. Vg ik i P LA s e 5 1T 8

HIF- 138 130 i /MR T A 2B A 5 F (PDGF) S 5% 44 (PDGFR)
55 IR, U T LA (PASMCs) FAI3% BB RIIT# . PDGF
5PDGFREE & 5, WG T Ui Ras—Raf-MEK-ERKZ (5 5 4% Sl %,
R R 2 i A H 36 Ji2 , {5 PASMC s A7 1 030 N\ 189 4 141

3. 2. 25 M A R 4 L Th RE R i

TESRAIREE T, HIF- 1S (2 3k L35 P B2 AR KPR - (VEGF) &
K", BSRVEGRAE — 5 R b ml (2 i A i, {EL7E = S B4
SAETT, Fod B R W S BN A SR, B AR L S A T R
Bebt, BB E A . R, AR RS S
HIF-1 o /VEGFZRIE$E N 1 K i it A Ak, S5 BUm2= H i M9 i A
T i SRR ER, {95 it 5 75 B 3B

3. 2. 3P IE ] NI 5

EZEHESLME T, HIF-1 o KEBEE, nsg 7 Hx Rzt
R AR i, HIF-1 a B] LSNF- x BEE JREAH % 3¢ [l
FIERE S, FRAREMERER F-a (INF-a) . G40

202 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Basic Medical Theory Research

FAEHE S IR ICHT R
FTHeH 3 HeRA 1.0€2025 F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

#-6 (1L-6) SR A IR T AL IR 72k, W51 28RE A0 BR i,
S RE A ARRE P 4t AR R A0 A R S e — 2 4 A0 i L P R
Y B, (2 a3 il i 5 B A, A A0 AT B e BE R B 98 I 8, 45
B2 44N, 03 il L5 FIOSAHS R 1% 33k FE

3. 2. A% LA A3 0 Rl

HIF— 1300 MR e Ji e v — A% IR 95 % (NADPH) %A B, {3
S (ROS) KA i — H BT, ROSTH R R 4t k41, i ZROS
FECEA R, BR AR S5 M AN T e, S s A O I AR
HIhhE" .

4 Z5iE

i JER L X R ARG S R B 0 N IS 4R e 7 A R G R L, i o
IV BEL S 1 e R P K 8 452 M1 38 AU 2R G A (OSAHS) 2 i J L IX 114
DL o IX PP RN A E R, B TG & JE PR R i
T AMOSAHS H: [ 46 B 11 = B R AR A, IR fsy 14 s 24 A 3 2%
XL 77 A5 52 24% B A7 T B ) o G584 52 TR 7 HF— LA DA 200 i s
AR 1A% VR N, = RS RSB E IR
AN FEHIE-14E ML, B = B R 25 B R 32 (1 B i 7
o A SRATE AT B 2 B PRI HIF- 1 4% W 4 7F = B i S5 A N I3
AR, DL BT X HIF-1 (¥ 58 ) 36 97 72 v J b Xt 0 08 & 9F
OSAHS H 147 2 FH i 5t o

(5% 3]

[1]GER L.Medical Problems of Chronic Hypoxia in Highlan
ders Living on the Tibetan Plateau [J]. High altitude medicine
& biology,2025.

[2]GOTTLIEB D J.Sleep Apnea and Cardiovascular Disease
[J].Current Diabetes Reports,2021,21(12):64.

BlR X — . REATFE N A ROGIKI]E ¥ 5% L
+,2006(10):1-3.

[41SULLIVAN L B,GUI D Y,VANDER HEIDEN M G. Altered metab
olite levels in cancer: implications for tumour biology and
cancer therapy.Nat Rev Cancer,2016,16(11):680—693.

(5] %1 |, e B I ROR R AL 0]+ B X B - B2
2% 10,2010(10):3—-4.

IR NWIN G RELFEFFEFLETRFTH
& Ji AL B9 BF 58 ¥t & https://ww.agric—sci.com/index.php/as/ar
ticle/view/3002Journal of Sichuan University (Medical Sciences),
2024.55(6): % 142471 .

IEETF 5 Gt g R iampil % e g 206 X8
0 5 E B 58 # Bhttps:/fwww.agric—sci.com/index.php/as/arti
cle/view/3002Advances in Clinical Medicine,2022.12: % 526871 .

(81X T 4, 3K A%, AR IE, % .\l B 25 a3 0 48 R {5 2 16 B L
o0 LR R o R AP 1R AL LDD. 4 B A B 2,201 3,25
(5):290—293.

[O15K ¥ A 2 & k. 4 0 B o= 55 0 JilF 7 J3 o L3 i PR 45 1Y
st B B & E R A% E #,2010,22(10):638-640.

[IOJE#E.SAEM G EFERR WD E EH Ly
mAAHIF-1 o . ET-1. iNOSHE A By A0 X Mo % [J]. & B L KL
B4 %,2013,15(2):7.

(I1IEAF S B FARAE 5 H 7 X0 # 7 o %3t &I,
A M BOA HE JE,2019.9(4):332.

[12]IVAN M, KONDO K, YANG H, et al. HIFalpha targeted for
VHL mediated destruction by proline hydroxylation: implicati
ons for 02 sensing[J]Science,2001,292(5516):464—468.

(13 EH/F.LHAmExE AN EHEF FHF-1EER
P R K B T R A HE R0, o 4 BB 42 %,2003.25(5):
433-436.

(1412 F .35 4 1% b 7T 3 &) o /N ARAT 2 2 K B 15 3 09 o
BTN AT EEAEFHARBESES
#7,2013,34(6):5.

(151X EF.ZHREXE AR EREFFE F-1E B R
B R K F R FT R0 o 4R 8 4 %,2003,25(5):
433-436.

[16IMATHEW T,SARADA S.Intonation of Nrf2 and Hifl-alp
ha pathway by curcumin prophylaxis: a potential strategy to
augment survival signaling under hypoxia[J].Respir Physiol
Neurobio1,2018,258:12—24.

[17]D'IGNAZIO L, BANDARRA D, ROCHA S. NF—kappaB and HIF
crosstalk in immune responses[JIFebs J,2016,283(3):413—-424.

(18 A . 7o ot B 6 & 35 oF g 4 ot %% (L B9 K AR AL i
T R RLD]. P E 3 5 F 3 4 40 %,2020.34(11):862
—872.

EEE T

LA (1995——), %, @k, FHELBTTA AR L, HF
RAE: S aE o

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 203



