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Research advances on alterations of hepatic glucose and lipid
metabolism under hypobaric hypoxia at high altitudes*
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Abstract: Hypobaric hypoxia at high altitudes poses a significant challenge to human health. To adapt to
such an extreme environment, the human body and its organs initiate distinct metabolic changes. Under hypoxic
exposure, the metabolism of skeletal muscle and other organs undergoes remodeling to effectively cope with
environmental stress. Nevertheless, in the liver, hypobaric hypoxia at high altitudes can induce hepatic steatosis and
cause hepatocellular injury. Despite these observations, research on the effects of high-altitude hypoxic exposure on
hepatic glucose and lipid metabolism remains scarce. The underlying mechanisms are poorly understood and require
further in-depth exploration. Accordingly, this review focuses on the adaptive changes and potential mechanisms of
hepatic glucose and lipid metabolism under hypobaric hypoxia at high altitudes, aiming to offer a theoretical
foundation for future efforts to modulate hepatic metabolism and maintain metabolic homeostasis under such
conditions.
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24 h 2 VEAR A 1 R RS M I 4 3 R X e 2 R
H 1A R e ; pe b, SRS 1T A L, 18 PR3
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A RE MR WA M s R ROk AR A
80 PR E 20 Y R e BRI . R R s 2
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Jo SRR, 4R SR R AR T, AL i
W R GLUT2 3235, {8 2F )1 e 4 7 B B I . 5 22 A
L, 8% TR ALK 3 700 m i JEUAR 4014 PR R
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[ei) 48 e J3E BR F SR FH U="C b ic (1478 24 | 38 B e
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SRR o A PRI 4R 24 b S IR A 12 M AR
A3 JA e 3 T R ok 2 WU A e B TR e D T
ANVEAR A W) 125 B A, LB A I (1] $E 7% 128 i 1k 52
BHEOEIE Ko MR R SA IR T, B E
B BB S T la (hypoxia—inducible factor-1a,
HIF-1a) 338 0 25 ER, I B M b 5 i S0 5
(AU B2 AR ) 52 TE AR DG PR 2 It S0l 52 5 1A A
N AR BRI 5 TCA G 24 1% 5 1 PR SR I, £ 50K 1T
T P e A Sy T Co A 5 3% W 52 T T 7 5t T A it
TR . A HRGE 48 Y HIF-1o AT 38 2 Y 1 72 5 &
Tl DA T/ AT ) R 0 2 Pl 52 5 A3 8 2 IO i L 2T 2
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&I FE . LIU L IAEBALIEK 5 000 m
T, /NRAEALTE 6,12 h 5 BF R R & & i 1
T, 33X — BE G R RE 55w A AT 410 i A 0 A A
FEHCAT 56, AT 8 (5 8 4 0 AR IR Uditi i . 52
AR 19 2, BLUME 26 % 8175 1 45 3 800 m A9 {IK A%
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B, fE 2RI AR A 1, /N BB D 55 AN Y
TR B T LB TR B RS A Rk
FERFFFE AR o BE A B AU ] A A4, /DN B
VT I PRI T A A 3 5 DA 4 A IR K
TR R & i B L SR, 7R KR AR
BRI RS /N A S S &5 AP — e 2 5
CHEN 25" % L AE B4 3K 5 000 m (10.8% 0,) ¥ 5%
T, SD R B BE L& S 7ESE 1 R TR 16%, 5 2 R I%
R 589% ; NS 5 ~ 15 K, B Wik 52 25 %) HR4H (20.9%
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PO A B o SIQUES 2P 7R AL LU TE 4K 4 600 m
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e A4y BFgExt 5 R {Z2 BE st ] it
Bk 2022 TEEMXIESFEAETE 4000~480m 4~254H TG T, 2 BE R B I PEAIK,
STRUNZZE 2021 HEE 4599 m 24 h TG FEA%
3520m, I .
POOJA %12 2021 B 4 mm 150d TG TCHURES BEAGHE FI7K V- T, 1 e 25 B G 2 /KPR
m
pAPR A 2019 NN 2 3000 m 34A TC KA
Fi0.=0.12
MAUGER 255 2019 (AT 5 G 6h TG 5 15%
4K 4 500 m
- Fi0,=0.12
MAHATZP 2018 R AR P . 6h TG 245
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CHOPRA %™ 2017 OSA i EERGETERES 30 TG JCH 24 5
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i 107 TR % A5 Tl RN D5 R 45 5 #E H (farty acid
binding protein, FABP ) J& i #F Jig JIij 2 #F A 4H Jfd %) ¢
T, EEATA IR . AR
B, 7R BLRLIE AR5 000 m FRET R, /) RUIFBE FABP
mRNA FEIATEAR AR S 6 h 5 2 2 1, xR W] Atk
B AR S BRI T I X i 017 12 A 5 e 5, DA TG e
HEJR BT 0 Aif A7 FR T REY 559 E — 20 0 98 &
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2 W A0/ B AMLI2 20 At 20 At & P 1Y CD36 R 1A
2 B PN R T o S 3 0 5 TR R A OE 5 B b
HIF2a 235 i, $78 HIF2a 7] BEH 1 4 #2 CD36 3
I8 HE T 75 5 WE AR I A8 4 . MIDHA S50 % 83, 5 %)
HEZH AR LE , 7E 8% FiO, (X W M4 >5 000 m =y ) (45
PUAREE T 09 /05 B IE B 17 12 15 BUAE S A4 3 hy
24 h 22 PEARA 1A 18 A AR 3 R 88 e e
A R B AR ARG i R A v, SRR 1R
ALY, A8 PR AR AR 3 J s JHE U Rl s 1 8 JBCRF T R A1, (H
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B
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LS, Horp ACCY VR I 105 R 5 i %) IR 3 it
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JFFRIE A 0 R A5 0 55 o AH I, B AR S, TE B
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