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HE

FA] /R K ¥R BRI (Alzheimer disease, AD) & —Fh AR M L BIT R .. HWEK, HilBRE#YRE®S
FRIBITAD. BHRTHIEEE S, TMBADAEMMARREER BT TAERER, SHIBAHINE
REE R RS A A R B A 2O N B R EERE R . B2 B S IL B0 2 (2 3k 34 0 B K i =
I B-Te k£ & B BEER (amyloid-protein, AB)HIUTHMtauE AL BHERIL, TiASILFAD KA F B
K X A &2 2RI ThRE RS, Pt EE. DA, BN, eI LRmERmN
TR SR B EIAD B3 KR ABII = 4 ftau s A BEBEERAL, Sk B AL &R B MIUME E /1B & AR
FIAR R Ataull B R EEBEER AL . BEA, BB RE BB BRBER KA RS S B AL tauE HIRZE 0,
TN 2 A B LS R B o L3NS AT REE I 3 N AL BB EADSR L . 1Bt B LA A L
MEE ST LEM G IABEEEARE . EEREAOZ®M, Bl i ER%mECOVID-19
FT HE B DA K B P2 AE B R B RS T 4138, BB EME AT TH R, SHIMESILIX—R, FE
HEMEHADKIBERE. A Fifet, BETEHSMESMREREBREENK 4%, XTI F R
S AEEE, BEMASI0L, NEHITESSRAERR, RFIAM4E % (Cognitive reserve, CR)7KF
RENFH BRI AD R EE 7.
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Abstract

Alzheimer’s disease (AD) is an irreversible neurodegenerative disease. The course of disease is long,
and no drugs can effectively treat AD. Evidence now points to loneliness as a modifiable risk factor for
the development of AD and other related dementia. People who are socially isolated tend to have a
higher risk of developing dementia than people who are socially isolated. Perceived social isolation or
loneliness promotes and intensifies Af deposition and tau hyperphosphorylation in the brain. Both
social isolation and different stages of AD affect brain regions that show dysfunction, such as the pre-
frontal cortex, amygdala, or hippocampus. At the same time, social isolation and perceived loneliness
promote Af production and tau hyperphosphorylation in the brain of early AD patients. Stress from
social isolation and loneliness also affects A accumulation and tau hyperphosphorylation. The in-
crease in glucocorticoid levels caused by stress leads to the exacerbation of Af and tau protein lesions,
thereby accelerating the development of neurofibrillary tangles. Social isolation may also exacerbate
AD pathology by increasing oxidative stress. Feeling isolated and having experiences of loneliness can
both have adverse effects on mental and physical health. With the aging population in our country,
the emergence of COVID-19 and the resulting isolation has hindered social interaction, which makes
people reduce social interaction, resulting in social isolation and aggravating the development of
Alzheimer’s disease. Studies have pointed out that staying away from social isolation in later life can
reduce the risk of dementia by 4%. Therefore, it is particularly important to actively prevent social
isolation in the early stage. To stay away from social isolation, we should go out and communicate
with peers more, improve cognitive reserve (CR) level and learn more about new things are impor-
tant ways to actively prevent AD.
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1. 7

B[ 7R 2% 165 BR 53 (Alzheimer disease, AD)& i ILIFE PR EI R, 29 5 Frf R EVER 111 50% 4
80%, FH:FEI AN KM p-TE 8 FEE A BE B (amyloid-protein, AB) i 4H i 41 ¥ 17 22 F1 4 28 R 2T 4 9 45
(Neurofibrillary Tangles, NFT) 4G4, SBOAZ. B MSFIADEERT, 458000 M55
FET2[1]. HETFE CP NN D Z WAL B, 177 60 2 J UL B AN T2 B AT RE A8 AD (1, TS A ik o,
FIE 60 & KLU NI E S 33% [2]. BE#E N D28 DK 3 K s i, Aok R BVE &
FAB L BT, HaAliTh, 3 2050 47, AxRRREE B HOECK A\ 2019 4RI 5740 34114 N 15,280
JiI[3] . Bl IR IR BRI A — PR AT I (O IR AT PR, S AT H H ARSI sh Rt ThRg . AD Jife
K, WEKMAMETAMYE, XREFKEMLSHRITER G, H AD W67 SR, ST HTii
F1 AD JUHLE . kS IR A AR RIS [4], SO i — IR G LA X 16 TUETHE PRI mI BIF 7E
BT T 220 5 R R, IO AL 29T 5 5 0099 (29%) A1 JRU(32%) F IRV 386 in A 6 [5] . ax — R Ik
—ESE T I UESE, A0 903 B TR 4 2 9T 2 o LA 08 ) — TG P PR [6] 0 4R 2 AT L4l 52
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A ERRAGET KRS R R [7], Hoa RaT S ERE. Sk issh i m ik 2, RN ik 5K
QARPUN TR RIDIRE T B RBEA K[8]. AN SO Ak S AT A R SR BRI 2 8] (¥ 3 i — 250k

2. R PR GRS HI RN

I LR, 2L, FRRA SR AR, SR NIAT LGB 9], SEhr EAL ST,
RAFEIE NN R RSN —ESIEs), BB R KA 290, BURESOn.
SRS, JRIRT B RN T, AN SR A AR, T LA B R 142 S R Rl A
REPREAL . PR REN], SR E 2 AD KRB, RIS SR M A FRIE[10]. TEikA
PRSI M RO 3220 TR B A% DR 2R RS A ], e 2 o 8 e fIUfe 2 08 A6 2R A8 XUz 40% [11],
JoHRBENNAARER, NEev A M E AT T2 N A A B A2tk W ARE S 4
A RIIR BB BT AIIZET, I A RO T B AT S AME H 28 ™ 8, ORI (K& 4F NI
MR 2 IIAL[12] 0 FoAd PR ZR IS I B A0 W 0 FE A 8L, BN B 245 N AD FER B 23
LA AT eV AN BN 22 NPT 2 (18] BEAN, BB PIUMEGR 42 RUR B I B ZE KRG AT 3, JUH
& AD MRFERNER; Wik, BZE NI FRE A BT IR AE o, msk= 5 A it
B A5 KRB R R AT K [14]. vk, 8 s A AT O3S T Se B AR DA RN i B 22 R FL 2L
2.1. HEMILLRMINFGEE

H T2 BRI PR TR B — B HIBT B, IARIRE AT T BT OSBRI AN 4 2 B30 A v L W]
AR . A —WTFT, RIS A0 5 18 4R 5 R BEAT AD XU Z RIS &R, T
TGE AR W] PR SR JIOMUBOR R BEAT AD B9 AL RS RT3 [15] 0 3 SR AT 3 5 e el 4 B/
M, RS AD IR, #RIE The Lancet JRBETRG . WINPT BEZ B3 2 flivh, A SR VH BRI A A 0 W
W DR 2R A4 2 B B8, R R AR UG K BTG 4% [16]0 Sk Ao/ LG 7 G A B 6 Bt B ki = 16 3 1Y) 2% 7897
JRRSE ANE R I X470 i LS (1 29/ S8 JRURS: BE 25 5 3K 5% H 3 WA e AIST A — AMELAS A8 T BT O B T 5 1
FIESSEREC Jmp

AAEY, Rzt Mg KR ES 5HED BRI S R R B0 2 I 5 AR DD RE 1 PuE
RO, JEATAE S BUEMLE AD MIRAE[17]. BhAh, AR S B A RO A e PR B fie it A R v 1 47 P st
TR ERN, BB A & TEh AT DR S I 7T, X IRREAT Sk . Bldn, 2B ANL
S BN FIRERS, G RS AE AR IR A2 tau B I RERR AL i S R N SR s I, AT
FEERETIORIEIE AD KR RAWRE . FEARME ST, SHAMSREA AR R A, S5t
BEZE AR AD RSN, SET RSN 1 2~4 15[18]. Bk, &5 RN SRR EDSME K
Mk RS0, R AR, Rl SEHbN AD ISR ELIRY .

2.2. 3T LR KRR xS AR HIRNT

NEIZAER, (ERCRASTEIZETIRGS, WHCHT I N, ARBENLEE T 5. SR E BOR LR 22 M N FE A
SZERBIEIOM . BT B TELARRN, —Boku, MATRES R, I HIEshE R E AR, W
IEABATT AT RE 2 LR R B TE AR . Ak, R ZBHENSHEAEE—RIFAAEZEZT, WA EsRK
FIRIB LA, Hesh, BFFEERY, BN 5I0E. T LBl DL AR i 2h v] L 203w & 5
FEA R [19] o [RIN 52 20 E K PARRIN AR N B8 25 55 BT . AT HIF T A B, S5 458 I 8% 114 il
BE 52 AT IO BRI 2 (8] 7F7E S IR [20] . 38 5 D134 2 X 4% (Bayesian belief network, BBN)
BRI A M R AR NG IR & 1) LR R AR IO, MR, X E A
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AR BRI — A BB [21]. AR, SHENML, ZENZEZE D, AL
28 /IN[20] o IR IS AN PR 28 g 2500 0o BT S A4 B = LEANRIRE R, TR R, X 5 L™
A R 1)) e ARG R o AEA RE A A BRI W g AR A Bt o 8 i B 1 i P DA S B AR S8
SEh B AT, R B UM A R .

2.3. COVID-19 X#fT4®Mm AD

b2 B R R AU IS I 7E 2020~2022 RN E L, 12 AR COVID-19 KIftAT If #1854 b
B AD MY PEFREVERIN MRS, & FECEtiEshThReEmG[22]. B, &Rt 2 E NikE
AR EZFE R 2 — . T HOA AT ReskEG, AD B TERALEIE, Fpil27E COVID-19 KiifT #ilh
B o2 B E, H BB ALCT-S R 2 A SN ThREAR K AD B8 AR RS MR IR [23] . X TR L8 52 2 1)
N B S N SRR ARG, 3% AT RE & ME AR SZ 10, BRI )82 1 B 7 AR IR A1 K [24]. 76 B AT
BUF, A AD M T HE R BA RIS #1128 3 DO Re Bt A I ME S o 1012 Il R I 1 A AT T BR AR IR AE
R B (R R XE[24] [25] 0 F T35 76 976 25 R 8008 SR ABE T 3 DL K RIRAT WA ATT BT AR A ) A RGN S
W 28 PRI TR]F M), XA R AT 1 — 20 IR T A AT TR G 58 M [26]. — LU T it 1 3P KX AD A ORI
KRR AT AR IR I R SN E . ORI B KR B4, RSB C A2 R e e 1k,
MBI, Wi — Xt . A BORIAR, XL SRR IRIL[23]. Ak, T REEIZ AR AR RS . S A E
RS 25 5 i G COVID-19, I RE Y INX — R AL AN € PR AT COVID-19 KiitAT AR [27].
e ] B 2 R 5 A it 0> T IS BRI I 22 B = B IS Bl it — A B 0 2R B R XU [26]

3. HLMItEH AD W—TRREKREE
3.1. AD FRIEFHHE

AD R HL A R AE AR AB AR SRR NFT 1L R RR 1L tau 8% 11 IO FR B DL R REAT JO0E L 4l
ZAFMERIG A T R [28] . BORERZ (FIEHE R I, AD [A998 B A 2 2% 05 K ph e o 200 i /) 5 7 4 i R 2 T Je
JoR A A 5 P G S L [29] o ¥ 1 2 T G I 48 LRI /) Je it 48 o P 65 000 DA B T3z ) 8 I 4 4 A= A LA Ay
AD FRIRRZE I B A2 RFAE (28] RS B 2 1 5 AR 3R e ik R R P PR S DR S8 S RE, AELAH 28 98 SRt AT DAAK
B, b, YPEZIRRME AD XS LR 1 AR MR R4 b R, X R RIELE AD HilRE R
SR H B F[30].

FEEISLAT AD (AN [FIBY B R [X 4k AT £ 52 B 52 SR I H ThReRaetg, Bl anmndiint i 2. A% sl
Ok, MHLEIRIAERE, BT FERN - ik - B E R (Hypothalamic-Pituitary-Adrenal, HPA)#h )45 4k,
2L 58 MR s E o, XAl RE R AEE AD R IIG R RTEY BE31]. ZEAIR AR 5 3 HPA #a]
e BT AU K 5T R PR KBS N [32] . kA, AEHITARH, M REUE D £ AR gk B i
P22 5 F: K 7 (brain derived neurotrophic factor, BDNF)E #1454 K[ 7 (nerve growth factor, NGF)Jk />
[32]. HAWFHRH, 76 AD B XA NG M4 R A [33]. Ak, $EEFFL, TR EHE R
ENHAEAE AD bREY), N AB BEH[32] 5L tau & AT B [34] .

RS AD B INHIRE ST B () B s BEAH DGR 3 [35] 0 7E AD /N ERUBAL 423 b B i L 52 2]
2 PE% AMPA SZAR IR I FRIL[36]. 755 —Fh AD B8 rf, $#8hn3ra M T8 5 (Collapsin response
mediator protein 5, CRMPS) KA 2/ D22 BLg)), A g2l i3 GluA2 ()RR KA Ik AMPA %
N BEVEI[37]. 76 AD /NS, 3] AMPA 524K Py 25 7] [ 1k K s g8 g R iz 2k, X
T AMPA SZARLES B D12 Kk b RAEVEFI[38], LA A 29I S 80 AD A KR ML 458917
T 4 B AR I T 3557 % fis mT P £ 5 i 2 191 ) 7K S [39] o A A 2 AT (R 12 ik 15 2R St o T 15 B S AR
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1CT7 A SRR, X — UK T SRR 55, X R WA 2 AL T eSS Sl ol Bk R LA, TR e
INT AD FR iR (1 55 1 .

WEFE AR, A8k A2 B B mT eI )R /)N R 5 4 P 164 i £45 S0 4 S84 R [40] SR bR ST
FEAE AD B RE P I B, BRI SR A O 2 AD A BRI K B BRI 3R, R A ad el 1
B iE R -4 A1 tau 5 1 R0 BR[41] o % VE SR I INIE 5 ZoRi AR D RE R 1S - DN 453477 A5 A4 03 55 AH 5 [42] o
FEAAZINSLH) APPIPSL /NG, & VESTSEAL IR T IS AL T I Ve kA 5 -4 R EE[17], X R WIAE AL
AT eI N AL BN . AD R EE

3.2. A BIRF tau E BT EBERLAIHLH

WA S, T NIEESY), HE) i B #8 20 1E7E 4 D3 AR A2 FR 1 8 25 7= 2E
SRS M [43] . A NS, BRI B4 29T ST 2 (2 328 5 in K i v ) A URRURT tau 28 1
W FERERR A . — TR AR RR, AR )2 B R ol 223 A R, i Al 2 Sz i
RRBERE[44] 0 BbAL, —LeF SR FR, SR S ARLE, 5 +E2 B8 5 1 3E B A 14 22 A (amyloid precursor
protein, APP)/ 5.2 &5 5 -1(Presenilin-1, PS1)%% E: K /N BRI AB42 F1 ABAO K-V 2 T, XA T p-70 ik
PR T P P S o R v ok Il 30 P P2RAIR[17] [45]

oAt — s R BB P FE R A B, A BRES N 1R IR A Rk -3 (Glycogen synthase
kinase-38, GSK-3B) M1 tau & H it FERERR 1L 17K, HFEAIK T ser9 R 1L 1) GSK-3B I7K-T-[46]. X —iF4fE
R, AL AB NP T 3k T AD BB K A B 1= A tau 25 S FERERR 1L . b4, SR H
FE 2 BB AU IR R 2> 52 AB BIFA 2R tau 35 [ A0 BEBE R 4K o SIS | S IR K U R K e
S AL M tau FEERASIIRI[47]. FrHl e, AD RIS N 0 B RS H (10 I 5 RN A V0 AR 56
(Cerebrospinal Fluid, CSF) {7 Jii B /K 7 B s Tl RIE 7 B3, R HPA filiff 2 1/[48] [49]. 3xTg /I
B IBS 3 (RW B JSO R K T ey, B B AR KR SR tau 2 AR SERTE G N APP 1 B- 43 A B IK A
PR TCA AB K, AT A 48 21 YL R 25 1 e [47].

3.3. S EMEAEIHIET AD Bk

TE M 15 8 B0 R oASADU A 2 B 25 4 B A 7 T R S A PR AN T BRI, AR ol 2 S R 1) 11 4 2 i s AN pIOMLRK
SR, 76 AD /NS, @i/ RIZ B 7. Ffkmeiert 0, ke AR IERAE T F I
& J2 o APP/PS1 Fll Tg2576 /) il (14458 b 25 5 BB B kg inAlicAZ A0 [17] [45]1F0F5 51 Sprague-Dawley
KR ACIZGRFE . tau i FERERR A0 AN 2% fi 2 1 3R AL FEAIC[46] [50]. SAEAEZZ AL APP/PSL /N RAHEL,
AD FH A BRRRAE A BT RAL, GRS AR IR 5l 25 R Rh 22 g i SRE DU [18] o Helfx F— i
FORI, B 412 AL ) SXFAD /N ERAR LR FC LS P B, AD B3N, X R INLE 11
SN R I Tt = AR BN R A AT AT SR [51] 6

4. HEMIITBE S F A%

NFifi % (Cognitive reserve, CR) & — M 4514, WIS S5 40 8 AH G Y 22 18 I B 452 1 1) 52 i)
[52]. TAZig 2% AT LARSAR R ERE 1 KUK . CR AT AR —FRALH, @ IX FpLA], RIS7E A7 75 200 B 22 1
THOLR, AR AT LA A2 I IR b 82 KN RE ) T FR[53] [54]. 48 B2 IS 28 48 A A EAT S8 b (1) 45
TFNZNASRE ST o e R X 3 2H 2B D e e 2k vl g 2 il id LA TE 2% ) TAR M & oo kA2, DUR TR
TRFFH R ThREK T o SXPAMETTRERAETE “JRER” 2, MIFERE X UL, A& TR 7 XI5
PR R MG ) . B —Re RO CRINAE 7, X B 2% AR N i 4 I3 BN BB S
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BERI[52] X —MEREE T ST RIS, BlAE, &2 500 SFHAMEs), FB T LE
HIpPE & oM, Ry AkIhag, RIE AD A Wbs E 438 it A A 209 B 24 [55] . A & & 3hn] LA
LIRS Y | A IR DR T TR I R SR AR IA RI[56] . 1K B TR IR S i
T HARIH B J R R SR 84T S R AR AR B KD 1 5 e R 5 P O ki T R @ P R [56]« T2
B, REZENNE NS EE, WK S 58 I1E8 & N8 TR 3 EfE RN %
[16]. Z 5% 336 2h Ol R I AT LASE 5 S A s RO A 22 o B, R34 AR 4 [57]. A3 MRS 723k o5
R, EARREFETEHE S 58 ST LR A R RE, 4R ok AR ohRg[58]. CR A
VA A AR H A SR I (B 1K R s N KNBRBE SIS R B AR I R 201, CR B mMAMAREDS L
CR /KPR /M 252 58 s K F O P 203 22 [54] [59]. MahR¥i, EA T CR HI/MANT AD AHSEMZ
o3 B2 R I H B SR 191 K F1[60] -

ARG — el i, R EORE JR R A A I (4R 5 4R, R I R F 4 TR 50% [61]. BRIk, #
F1 CR ZKPA I LA it 1T R 2 il 5 4 5 110 384 171 B A 5 i R AR 6 o b TR 22 4 CR b s ) 2 ] e
RS, AT LA dr F R S B, & 523 500, X MR EESE R TiE CR K,
[N 38 B AL 23 RN, B AEG AR ()RR KRG o AL 00 R Bt A IR (] A HERS T 5078 o B I 7E 20 1Bk
ThEERE /I RS, AIOMUBRAN A 2 IS T BE 2 N [62] o M, B f17E PNE HE A 25 2 S (AR AL AT 189 i DA 7
A S LEEMILS, BEFRRM, AATEE 2 4k 8L 45 S BT 10 A A2 S 3 S B F 3 s R EL 0k
55 (1 R P D #E 2 A7 [63]

AR DL, AL 2 BONE N B B BUR A4 2 T AT LR 15 4R DL E 2R R AR R 2K [64]. 1k
4, T 12 FERIABIRFFAESL, A — RS AR N T R B IR[65]. T COVID-19 [ H L,
FEA B B RS T AATRIAEAS . B FER I, AT LU (6 A AATUE 15 Rk 2 53 4k 22 el s in 5 31
A BN IR R AR LUk 41 2 IRSL[66] o R, 37 KA 5 B S i -5 B0 AT 3 2 i () AT 2R T R 2 A w2
PRNL ), ANTIAT T B 7E LR RF B AR 2 25 1A IS SR A e 2 AT ] R

5. Zit5RE

BT HATEAGERE, RENCZERAIRE], I b N2 5 A IR BUr 224, BeRASAE
BT R, RIS EA AR AR, ARSI X AD SRtz S0 aeB AL i -
D2 ISIAE AD FDCHE B, fEREAEE b, BGmA CR AT AT B AH 5% i ACAE IR 4 5 28 B it
B AR AR R N FIE IR B R A, XN R R FFA I RESR AL 7 — DB EAOHLE . BRI, 2GE
2ot A MECE LS IZE T HE 206 A 4F 05 K RN A g B AL BRI I e . i, 4 DX
CENERMAIN S, QOFBREIYE, JHRIANESE, LRSS SER, Wmigmadtmil, Ak
BN, AT IR, R B A 2 AL ISR o R 2 4R N AR5 B B ) 3 45 51 2
M, AT AD B, BEAk, B FO 2 IS T T 15 REAE 3 PN CSORR R R R )

pEI oy e | S O
HEemE
AR T ITVE 2 e 51 33 AT H £ 42(2019Y20) K 2021 FAR A AR 4 FEEHRE I H (F12021X023)
S HFo
SE ik
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