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Abstract

In the context of an aging population, Parkinson’s disease (PD) has become the second largest neu-
rodegenerative disease in the world. Its non-motor symptoms, especially cognitive impairment, not
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only bring serious damage to the physical and mental health of patients, but also bring a heavy bur-
den to the family. At present, it has become the focus of clinical and scientific research. At high alti-
tudes, the atmospheric pressure decreases, the oxygen partial pressure is low, and the body’s hy-
poxic state causes damage to the brain’s nervous system. Long-term exposure to high-altitude hy-
poxic environments will have a negative impact on the cognitive function of the population. In this
paper, by studying the research progress of cognitive impairment in Parkinson’s disease at high
altitude, we systematically reviewed its epidemiological characteristics and the mechanism of ac-
celerating cognitive impairment in Parkinson’s patients under a hypoxic environment. The influ-
encing factors related to cognitive impairment were sorted out, the application status of interven-
tion measures such as drug therapy and non-drug therapy was summarized, and the adjuvant treat-
ment schemes such as hyperbaric oxygen therapy for patients in high altitude areas were analyzed.
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1. 518

AERN FIE WA HERR RFSE IR, PhERIRAT PR ™ G 35 224 N B O @ B . F < %)% (Parkinson
Disease, PD){E AN I T B ZR U R Ip 1R 55 — KPR EIRAT R im , HoRm 3 5 O 222 8 sy, 4 2021 4
4FRIIP 7145 (Global Burden Disease, GBD) %4l &= 4t i i/ [1], #% 2021 4F, 4 PD RFFH. B =,
T AT R BT AR v Ak DXORAT o R A o, 60 % DL B NEE PD AN 1.37%, &
SN E H AT 204 412 754 PD B [2], BFETHEA PD BE L) 6 i, e akEE &KW PD B
FEAR . MAB AR 2 i B W B S RS R, IRIK R R ah Sk, i3k e ds UL = Bl
WURE . BRGNP ATIEAGSE, AREs R ARG . BREFERG . BEIRFERS . B ML ThRgks
BN W BEAEWE A R R AE T MEAREF IR INGTT, MAREsER T 78, EAREsE
R R R M RIAE 25 S8 38 S o J@ Aok 7 U M A, JCHZ N A D Re 77 T 405 o VB e e A% s de 5 L )
AEBBAEIR, NEN T RERRAT BUSEMT R R AL, 000 R BB AR R I, 4 I RS N RE
R IR EER, RN WINE ©REE S B K55S 2 E KK . AR &
PN T B2 88 T BRI 50 4 B RN D BEREAS 1 R AR XU [3] o AT R G R S &5 itk
b DX <B AR WA N BRERS B AT 0 A A AE S BERA BR 3R A Im PRVE YT ARSI Fe st e, B AEXT 4 Ja iR X
WA <B AR S II2YT L IAKN T REE e 1 A 22 $R AV 7 SR W ANl PR A H -

2. BATIRHF

W <5 AR PR I PR A2 W7 3 2 U S ROAZ O AR, (HCREBEFTIESE, AR 8 2 1A 2R AT PR ek
AR R T IE BN AR AT H I, T DA B RS M < AR e A LT ED AT I, AR OGHIT AT R R R A8
SRR AT ISR P2 bR E 4] R DA N DI e T B3 AR 77 2R BE W) 1 46 AR08 WA N [ (PD-C ) 73 A <6 AR
I FIBEAS (mild cognitive impairment in PD, PD-MCI)FliF 4 £ J3 %1 & (Parkinson disease dementia, PDD),
PD-MCI /& T AR DI AE IE & A1 PDD Z [l s ALIRZS o AT 2 R W], A< A0 e L D S e b (PD-
MCI)TE M AR 8 TR AR R A3 26 1T =18 30%, RFAFR4 6%~15% PD-MCI F8 35 2= Bl 45 i il i i 20
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JEE R4 AR IR 2 (PDD) [5]. fHAG— 22 PD-MCI FEAEXL A B JH4FAE, ] 20 5l A A KN IE % F1 PDD %%
o 7E 5 R VT B, PD-MCI 2 [n] PDD i i (1 & A2 2608 39%~50%, W\ AN D fe k& 2 IEH 7K i) &
o HA 11%~27.8% [6]. PD-MCI XA TR B4 1T 22 J — AN B2 A R4, B dsi 4 35 (J s 2Y)
WE W, I HEE Gty PDD [6]. A RFFLRE, BAGNEDIEE TR 5id A0 T mid 55[7]. FE
7 X 5 AR R i XA N Rt v B R AR X, 7E 60 B K UL L ZEANREER, mEA. mNE. HIEE
S RO X BN RS R R s, MR EETSI[8]. AR, AJEE R X AR, M
JRIX SR, INEIThREREIR R AEME R B sy, R AR RS 2 B g4k B R P T R e 945 (9] w2
KRR T TR RIERIRBE R, 55| a R G ARThRE IG5 [10], R Ik e v 4 b X i 4 % 2
FN NIRRT B AR

3. MmEx

W PER. BEIRFEAG . BRI HRTIRES KR T S, WS IR R A R R E D)
KER, EFFFARAREY, Ao aEE LA MEEH . &EHEE T R8s E RS & 38U 1 HER
Ji R AR [11], (RS 65 1T 5] T A A 2 52 28 S 3G 5 5 550 FE T <, PaC O, IR AR S 23 S B I B 457,
NI 51 2 HEAR G, 5 S AR PR 45 25 B i [12] o B ZE P PR BRI 45 R 2 A A Th e R o - 5 K 3
A 1) BV S SRR BRI R A A5, RIS & 9F PD O, HabAT Mg sh et ot —2 S8 b
A L N [13] 0 DA R R 1 1 R PR A S M T R, AR G K R R T RE AT T RE R
FUMA[14]. PD 78 BB E R R T otE, BAREE N 1:1.49 [15], B3tk PD B3 (il s ThBEE4 F1
FiBm T 3 2 T Lotk AR [16] . PR ) BERR I 47 9 A5 (Rapid Eye Movement Sleep Behavior Dis-
order, RBD)/& —Fl R A BEAR, A2 PD 35 % LA BEMCIRAS ; AAAZ K IfiL % (Orthostatic Hypotension, OH) & H
F A D REREAG H W RHEZ —, £ PD JEi@Z iR WL, wI B i A2, 551 RBD 1 OH &7
R, FF HAZH AR 5 T 2 AR R B 5 [4]

FIAREE R N A DI fE R R 2R, iR A S AR LTS 22 /KUK, B2 5 IR . 98 57 55 7L
TTELE[3]. HIACRER FT B 5 A RN T Re, R DR AT B2 B T4 IR o] 51 AT R 48 [l B 5 47 . PR 8 ST AS
ST SOREIG IR AR P 43 WA B EL A A & LE S E ML s, AT A RN T B8 R B [17]

2 RO RIS 5 4 %09 2 1A 471 SE R R BOW AL [18], & 0 R A4 15 50 535 (s sh R ik e L 38
PRI EN T REIEIRAHOC[19], BE25 5 B AZ /I AT RE I 1 T R [20]; SRR PD & #H L, PDD &
TR oy IR A i AN AR [2] .

O I v RS N N i i 2B 2 B vy, I A XU R (VRIFS) B DA A o M — T 38 4 (40 < 43 LA R
IR KGRI 2 [22]o Ml se O AR 50 B2 s A B i B R 3R . KR B T =i ik A 5
ATV AR S5, b = e 2 R I E R KT B ETHE S AR, RN SEIR EED
SAf oA AR N, VT RE 23 I B W UER I (1) JXURS: [23] .« 1 [ 284 > Jht U % (Hy perhomocysteinemia, Hcey)
TENEN S SN A, RN A SEIKFERL . R T (Rt sh 2SS IER[24], WikT =
SR Hey ZKF, [RIE Hey 7R & ik . kKT m[25] . KRB 5 51 % e B 41 40 g
Z i (High Altitude Polycythemia, HAPC), L4148 [ 13 2 SEWIASEME, #—DimLAm6e.

RS (L) B AR =) 18 mI g ik i fi o e, 3l 8 SRR 45349 WL 1) B o) 1 0 A L 7= A 4514 [26] - T+
AR T e S 32 MU IR e, G 2 BYREIRG . A O g s AR AR B KB, AT 164
IENTHRE T B0 AR [27] . TR & PD IR FEAR, X SR e T X #p & R4 E A 2%, {3 PD
SR TR PRI R ) T B R b, BB RO R B G AR T e R M AT AR E [ 28] [29]

PRIEKE- T 5 5 A& S PR 5%, UA MBTEA R E AT IE — B R L 2 AL RO #P 4 R
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GUROATE TR S AR I B AR B A I AE M AR E FI[30]. 20T PD I s 1) B 44 5T 1 £l (Body
Mass Index, BMI)F] BE7E PD AZNIThAE T Bk e rp g 2GR 1E FH[3L], S5 A WH AV B AN T ig
B AS R AR AR T 1E 8 N, T AR AN B DA i R A R 386 N [32] » 32 3T FIUE ik 50 2 411 AI 155 48 AR il IR S
AT RE AR s = A T R BN o B BB AP 5N RIS A AR U PR AR O, P RE 20
TSNt 4 0003 B S ARERLSI R T — @ FIRE . 222 T IS RE IR [33]

KA R BRI E IR BT & 3 BN EAT N TR 3240 o BEAE W3R TH i, 58000 F R0 S5 8 S TR P 240 AL
FEHEHR 1500 KAk, 25 R E M 20.95% % 2 17.58%; 1M £EHFIA 2500 m Ak, 25250 A K R BRI 2 16%,
T R 5 R LA 74% [34]. WIN GBS X IIG 77 . AR N RO RA S, 7R3 N — B 8] J5 E
RATRA SGE, ABATIHE OB B0 J5 KT, I HLn] B 5 8 1] 845 o\ N Ty R 1) e i 18 % B {2 [35] . {2
A T 50 3% B A T AR 3 7 R S e P T TR R AR DA R Ty R R i 11 IR BB 1 [36] X R B iy Mg AR B AR
BA—E 2 PD EE MG G R 2R, XA AT Re 5 R AE S ALEIAR G . KRR 7E s 4k
X () A 2 2 75 TR . A FAEE T, K 45 M R0 T R £ A 3 7 1k e A8 5 A MR 4 [37], &
LML AT REA LA AR R . — 2 0 L 4 5K R 70 A8 i, JE e R I I I R AR P K A s o
IR JE BT AR 48015 -5 R T+ (Hypoxia-Inducible Factor, HIF)JE RIAR S, & 78 4 M o k480 e 7 i
FARER, AR HIF SR ER K E 2 KCEE, AR ALk S0 R A< [3]. kar i,
AR AR S AR N MRS 1 B — RO R . bR BRISE Sy PD R BRI 2 —, TEGR
AR ) 5 2 52 . N AT FE ) R 4 VSR T Bk 1) S A i R 44 (Oxidative Phosphorylation,
OXPHOS) =4 R &, KHMREIAE T i E L cdniiGsh, M 5] L™ E i ThRg s [38]. fEMHEHk
W, LRI T RE SR G AL O AE AR A2 70 OXPHOS 7K A% 2R [ Wi B 28R T B LA R 40 s
GHESYRRIR N KL, MDA RE AR RS SRS E RR RS, SEUETE
FEANEIN . AN NI %, ik PD 1 HERE[39]

4. 38Tr

H 1A 4 %995 (PD) B AR & LT TTF- B A E 2 Wia T 5 & aisia T iR geml . B PD if
ST AR E 5 e % B 2 ERZAAREEhA]. HiE A LEE B (monoamine oxidase B, MAO-B)4iii]
#I.JLZEM-O- F L4 7% i (catechol-O-methyltransferase, COMT) 4 71, LAz N-H! %E-D- K & 2 2 (N-me-
thyl-D-aspartate, NMDA)SZ &35 Hi7155 . TR, X PD HIRAE YT 2 (disease modifying treatment,
DMT), 4L a-Ffli% & . FLIA) PD FEDH S5 M 2 R4 TR T 0 B9 I S AR 03 IF FE ANV 7 1 DR B SR e
WA, BRULZ AL, R IR (MR AR BN TAIMA YT R B a7 250 T FRBE R B .

REBRAE RAAENFIFIBAT DhRE . AT il 220 P RN AR 55 77 T B A 1 2R I [40], HEGRHE B0
VAT DA IS S BH T AR B8 v M Sk Mk . AR AR S, AT A i Thag,  H AT S 2 RO TR 2206
BRI PR R AN PD BARI DRt [41]. B Y ER A /ANEEAR I SR B AR SCHORER . AR AR
HERZGNT L PD B N AIZHRE[S]. iR 2595 K0 Th B8 A 5 1 A TS B = v 0 RO G IE A0 3 »
W7 SO et — P AL, IGR BT 4 & BB AMA TR KRB RIATME . BTk = Fb3E 2=, &N,
TRBREEZ5Y4E PD-CI B 7 200 7% o

EZippiayr o, INAIIZRAT DUEE X PD-CI A8 2 AN R A AR DA 0 o0 3k R A N 2Rk A n o
RE. BEANIASNAE &, NI ZRBE SIS B hRE REE 0T PD B ARSI RE I B 0 T PR el s sh oh e R, 7T
YEFIER T S BAEERE 1. AT T e 15N R D Re AT O [41] . ARRAMEM S ISR A
22 P B LR IEORT B T A URIEOGE YT, T DU I A R A SR I R RO £ T G A R T BE
B H RTAP & R SR S EUL T i (5] & MM B TE S0 T R 3, s R R T
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VR, SGaRpH 20 0 B AN VA I8, T GBI R D RE s IF HAKE 16 302 1057 DA 0 B 0 R R 7 T 1Y)
AERY I R 2K [42] . R XM e e Al k B B G EE R, BNE SPEiny). B REERMEY,
AT DARRAR A0 S B A, o TR AR 5 2 1102 210505, SN ENThae A AR I sem [43]. X T =/
B R X A AR TR I R, AR S B X DR i A BRI SR N D RE s e e g 8 AN T
FORHEATIRIT » Heinrich FIHT 8 [44]3 B S 4R 0 XN B I8 /b 7e 00, AR PR T3 7 K e I e 3 4
A] DLA R AR PG | 1 48 FRAS AN A D e o 1o R R YT [45] T i Lk 2 RN vk B A= b i v
RSB RTHISATRERRE 1, REPRATIRERIE R & RSB YT AT AL R 40| NF-kB (5 5@ B R i 42
AW A, A0S CREB/BDNF {5 S iE B (R #2242, 1% T ITF-Bk i & SIRT-1/PGC-1la {558
RN RAR B A R, LIRS R R R LRI R A K, el 2 B AE B I RE R s 5. &k
Ay AN, JTEEHTIRT, HARKNEIEEANAE., b, [R5, ERTiESA
RS B AE DT VRS, R PR gl T B i va 7 o 0 W

WA AR AR PR EIRAT PR, BEAE IR I R 2080 T ImPRREIR B B m s &, IR B
KRB AT SEIUAR A 0T FF B, 2590110 B Ihae I gk 12305 07 T Rkt B AR Th g
TERFR X B PD B3, U7 v DME A oG B RIS R B T B, (RIS 0 nl ol i o5 AR
HEAR . 1% 25 S IR AL G\ N Dh e 4 493 (1 E &

5. &

WETERT, AR NIRRT (0 2E A7 AE MR I, SRR A B AR SRR R 2, K
TGN PENLE AT RE R RN SR M. ALY TIF BT et SRS E IR TIRE, 882
PRIFRERE o ALRIR R O e iS4 X ek S8 PR AN 2T DU B e At DX N DA R B 5 F) 5 B 42 2
Il PR SRS A2 4K 8
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