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Abstract

High altitude areas are characterized by low pressure, low oxygen and long hours of sunlight. Living
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at high altitude for a long time, with the emergence of chronic hypoxemia, some people may expe-
rience symptoms of cognitive impairment such as slow response and memory loss. Hypobaric hy-
poxia environment is prone to induce sleep disorders, depression and other diseases, in addition to
which it can lead to abnormal neurotransmitters, neuronal apoptosis and oxidative stress, all of
which may be associated with the changes of cognitive function. This paper reviews the effects of
high-altitude hypobaric hypoxia environment on people’s cognitive function and the related mech-
anisms, in order to provide new ideas for the prevention and treatment of cognitive impairment in
high altitude environment.
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1. 518

FHRENG(Cognitive Impairment, CI)/2 45 A2 i B A P 3 20— A B2 SRS S BEAS [FIRE JEE 1 4 3
[11. MHRARIIIRERI R AR Z, Hrh IR 2wt L7 B AL, AR, SIRRERAMEL, K&
E AR AE e RO X ) 22 A AU SEAT AT B BN FIRE BN Ry, HARZR 5 K MR [2] o X A2 HH
TREE BRI T, KOS SIRECT B, SEOABTH 1058 70 HOZ 8T B, KO8 IR sk %8 (Hypobaric Hypoxic,
HH) [3]. AU T IC DI RERUIN A A K R L L, AL U6 T s i S8 i N BURR, e FE SRR
BB S R PRSI . B S R g, Rt b, RIS KW
TR EBEAALES . DL RGBS, 7 E N2 KRR A AN PTG AR T AR LR A
Fe SR X A AR IERAE 2500 m DA EIBIX o SEAER, AR O DX AR L AR TS AR X A EL A
BAET G, NITZHTIT UG T ER TR Th RE R0 -

2. B RERSFEN KRS

KA F —MEEAREIR B, A OFE AR, 6] 68 S ERMN S I SAE, X AR
AT RESE NN TH BB AR (b [ 45 M R R [4] o B Gnitg B A4 2 2 S RNCAZ R RE A aiX R 25 5 52 B B afiL R4 )
SO, R 2 T AR WA 42 T K 45 4 S e AN T AR (R 2R R AR T A [5] [6]. 76 WF 9038 BH g 1 45 44
SZARTEIN NIRRT R4 HBAERI[7] [8]o KIGSE M RI4I4% , arife i ol o B4 47 « 615 B/ 45 457
DA% 0 25 445 B ) R Hh W, 30 RT3 0N 0 D BE B AR [9]-[12] « — TUAE g4 b [X FF & R BA B 72 R B,
S ERTL I TR 7, A R (0] B 8 13O ol T N1 N TR 1 oy = s o | W P e o 2 39
S NI E G 1) — g AR bR, R0 ARG 2. KR B s RO S AR, HA
MBI AR UM B R A 0] P ] PR K o 4 553 AR [14] . Zhang 25 [15] 48 & B & - 17 Jof 2 e v
T R AN 2t N — 8052 2 5200 AR X 3 i EDIRAS TR K T e 9 6% 1 24038 mT R 2 BRAT 458 1) 52 43 1) T R ik
fite —IURFFCRI, TERIPE Ko 2 455, MRS SRS R AIG B M4 I8 50 W 4%
FRT 5 ) 2% A ()4 22 S R BOE I8/D [16] o 53— T ST R BALE mif ik b X 2 55 2 4F 5, — L E Z X))
BE D9 268 (1 ¥R AR R R A2 Ak D7) X R SR B, KRR BR R A B 2 S BORIN A5 M 20, X
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AT B AR D AR I S R
3. EERIREREIE T ARBERAEXE

IR KB U W R AR I AR A 2 X DRI D RE 7 AR M, (EL 9% T & T B2 i A R0 S e (9 F 7 K%
HAR R, DA TN e AR A8 S0 0 Th RE RS A5 1 2 BN LA S AL L, o e FORE TR, Ao
222 A R 0 o e o e AP ) 25 32 45 18] [19]

3.1 |HMH

I 5 TR ARSI, ZH 2R AR 2 A PR T PR SR LA B 3, S B RS
AP B 3 AR SR AL A 5 B p T2 R T S A 0 1 2 8 SR T, T2 s 45 470 AT 3 R 2 RE A B [20]
HAh, R R RIS S S BORMM KR D BT, B omE L. IR, RAETES A AL %
BN, LML IRAT PEAR AR OR YT, TR MA R T BE[21] . LR R EE TREA SR, B R-1(IL-
1)« MIBEIRSEIA 5o (TNF-o) 3 S PR DR 170 WAKE 22, 450 36 bR ESL 4 AT F AR A0 PR R, 2 2 e A B
WO R, I3 B T A5 M AR SRE, I 22 I 22 RS D Re[22] .

3.2. #REiE R

CERERE S A A CAGIE IFEE R ). PUTIIRE . TARICIZ S AR SO 4% B B I [23] [24]. %
HRZZE RGP EIER, fESEponX, HTARANEZ, FBOGEIEERER F IR E
AL, AT RE IR X i PR R R IR AE Bl . IR S AR R A kA, 2 BORE 23 08 ot A\ 5 i
AR, 5 A n i BRGS0 7R A ZIRAEA GABA REIAH LAt id th i AR BE 5 1Y) SK Bl A 3R
[25]. FEGRAIAETH, GABA [FIREFE 5 15 2 ot 4 g FF) PR TE e (04 45 F3 S In i #8020 A1 2 e
FEGREIE T, ML UK B IC S 20 - R (i 22 IR (5 1, T B2 0 Jle A 22 T2 Jie /K~ 1) A
Wt 2 FEOREZE /MRS T 102502, AT KA D RE -8 A [26] -

3.3. HHEZ4MpRIGs

I 52 T v SRR AE P 05 2 3 B L 40 M e 184 2017 5 vy iR 41 4 U 1S 22 93 (High altitude polycythemia,
HAPC). {2 LA AL B R 2 — MBI ER, P DR ik B B rh 2D A0 B ) A s, TS I I v R 485 4 Re T
HEEH R, AR 23 5200 2 21 20 P AR 1 2% A JORE IR+ A 2D A AR %, kT 52 HAPC g2 A
FINRE[27]. L1420 M s 22 f B S 0 52 M) 2 L VR0RG B 252 15 I AN BB PR B, S BIOK i &5 R AT R 1 2R AR M e
Ag, HE— 00 EAE OGN X AR AL B A, TS EOA A DIREIGR 28] #EAL, FIRIREGIL AT R T
7 (HIF) A B, B ol i e A 48 oo B Wisos 1 2 BUM 5497 [29] 0 il 14 44 24278 77 X -1~ (brain-derived neu-
rotrophic factor, BDNF) & i *17 M JIG 1] e 4B B R 4l 28 5 A R0 SR ik i A R SR B ARG TR o (IR AEL AT DAFRAIC
0G5 P o0 22 R TR R I K, IR R AR ) T B9 5 R 2 —[30] [31] .

3.4. IPXRFERE

1115 57 % (Blood-Brain Barrier, BBB) & — i T ML AN 4143 2 18] (1 345 N B2 Al B B, P = 2R3
TE G LI5S 2R 298 PN DG P B2 A A R, G R A R RS T MR 2 T B SR A R [32] [33] 12 B B 7 i A
BN A PAT R RO E BN, XA AR MY RTE ST T . RS, B R 2
ZMHR R FE— e R PR, BT AR M P I — L4 B R T 3 I DG [34] o T i B B PR A B AR
e W\ B A 1 3 2L A AL 2 —[35]
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4. SIFRERERSEFESI\ATIE
4.1. EBEARFERSINHIThEE

HE AR F7 % (Sleep Disorder, SD)J& figMEH - 5t BRI AR A R B ORI - R Dh REREAS . BT 7R TN SD 525 [A]
W2 PR BB R BRI RSB 2 T U0k Y IR S, T - B3R RIS A0 25 i AT
TR, e IR A AR, IR SE BRI N L A8 B BRI >, AT 32 SD. SD — 75
T AT A i R RS 18] F) B R s A 22 e AR A I R, S B 2B AT PEARAL MBI R s 2388 Jo A A 2L
CIZ I REEEVE 32458, 55— J7 e 25O v X A e v A SR I 5 FE AT A, S R B e LA R £ B A B
ANfi# 25 [28] [31]. Morrison SF[36] & I 2 e A L X R AT AN A S, A8 BRI () 5, PR o 22
FEAG e MR DX A T 28 A S B W] BE R 3R o o S 2L 4 P 8 22 0 2 3 SO B PR A0 AR 1) 5 TR
XIS R FEACAZTT ERIIRE R VE ST RERT T FE[27]

4.2. HIRBEESIAAIThRE

HARSE (Major Depressive Disorder, MDD) & — i 46 [ fis,  JLAFAE & Rr 22 A 3645 A/ sl ek R B PR A
HALEBEAE B ThREGRIA I BR . AFFCRIL, BB IR T &, RS SR Esn, Ak IE 2 2 T i
e, R E RGBT SR X ) R RFE AR 5 i RAARE,  ELAIAR & AR 2 ik e B R 3 IR AR DR [37]
5-F A 2 Ml — M S TS SR I R Ah 20 0T, EMRER RIS, il S SACTH I B IR 2 ek
AF B-FR R 22 U ) i, AT B0 g b X S8 A () AR 3G N [38] o o J S FE A T4, A 2
fF, RRIERZI R AMRTR G, AT 5 P A U 26, 7= A 500 o e B 5 A (L I RE bR ) 1) HR B
AR TCAE[39] [40]. MDD &4 ABEANIBEAT KK A 5%, MDD [l s & 3= Z 4 rE
A2 R BT IhAE LKA BN T 25 5 T [41] [42] - A0 Th EREAS th 2 = R AT B 5 1 — A%
Lo HAFAE

5. BEETARIIEERBE A
5.1. mESATT

i1 R R TT (Hyperbaric Oxygen, HBO)/& il it Sk 5 [ B8 8l iy FE AR P (1 <V RN 100% 1A <)
WBITJ7% . HBO B o] LAY/ 28 S0 S B I oG o e il s M AN A BRI O, [ I ARURR S o 28 1 A
P8 TR 92 76 1 DA S SEFl T i, 3 1T 5 7 b 5 ) 26 3 ARA N T e [43] . — B Bk 5 4, HBO 3 J&
JE RN EN T AE AR FEICAZ . 1R S A5 B ACHEE AT ThASAE P I T AT I\ N Th A AT R AT e
[44]. HBO AMYAEIEIT MK 45147 5 2 JG M OGN RBRAS , RS S DA 2 A R 2B A7 MR 00 51 S 1)
IEN T RERGR [45]

5.2. RS MAH%H

B R i o] LA Bz 0% K AR 3 S B AR v 4 AR KR, S AN Th R AL T
KA E s 2 AR BORRAHIE, GRS W, REARERE. W - i e] LU i s
RGNABA . 758 PR B FIAR B 25T UGS P-4 R A 0 4 B AR R ARG R, AT B T 38 5 A n o)
AE[46] [47]o PRIt FRATIN AN R4 St T LADR R e BRS80S 2 10 S P SR A A . s Bk 2
JOEH TR B AT AR A 0T o B R T8 2 Sk Fre SR B A IO H IR 1, F AR S Rl B g ARvE 1, PRI A
-8 (IL-8)F1 TNF-a [17KT-, J84% 9 1 S B, AT S DA RN D R o o i AR s SR S EAR 3584007 7T DL s il i
TE DR BEALE, B0 S PE[48] . A A Mk v] Lod i e I RS, DD IR e S A, T B
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EANFO ARG 24 [49]
5.3. EEIBR

R S ISR BT, A B (A ARG 0 P AR B R MBI, BLER %
FRUL U B R Lk — R BT 5 5O P DD R A I g B R . 3 B ST I, A R s 7
B FEFRBE . AR BB (A FUE R S R PR R B 51 IR 7 34T RO E R[50 -

6. MEERE

RO DX R I AR AR e 2 i i A S BRI O B AR AR A S B, Ao 2038 5 ) 2
AL RIS AR SRR DI RE AR o AR 2250 e SRR M R A Je BRI 22 P N AE i 3B X
TAE ATEANRE, e A R A B O R BB H 2 R . (HE H AT S, 7575 58 2 B JEA K s PRATT
TOUESAR AR A I B AR I RE RN o Jo I AR A R AR, R AT RE R IR . - P S AR A A 85
XN FIDRE RIS, AR AR ARG NN RIFRRG A 3, SESRINRNRRRT (1 5 JRAEAR, IR 7t
IR R AR AR BN AR AT

& H
Hl AR R H (%5 : 23JRRA1290).
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