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[ Abstract]

the elderly and becoming a major global public health problem. Therefore, active exploration of its pathogenesis is of great significance

The incidence of Alzheimer’s disease (AD) increases with the aging of population, posing a great threat to the health of

to its early screening, prevention, diagnosis and treatment. This paper reviews the research progress in the AD-related pathogenesis in
recent years, and it is believed that age is the most important risk factor for the development of AD and that factors such as B-amyloid

deposition and high tau phosphorylation, gene mutation, inflammation, microangiopathy, metabolic disorders, and cholinergic system

damage constitute the important pathogenesis of AD.

[ Key words]

Alzheimer's disease; pathogenesis; risk factor

This work was supported by the National Key Research and Development Project (2020YFC2008000) .

Corresponding author. Wang Xiaoming, E-mail: xmwang@ fmmu. edu. cn

EAE R R SUFR BT R 9 165 BRI ( Alzheimer dis-
ease , AD) , J2— MG M HE AR PP 28 R G IR
TS , LI R 2 Im KRR, 45248 A1
R TG PR B 2R R B2l
T, i3] 2050 45, RERAIAAE BRI 3 £,
Horh 273 BT EMRIB AR P AEIROA IR 21, AR
#i5 AD LR e L85 B AD e 2 Ik K 2
S AD HIRHRY 3 A5, WESERIT,AD a5t
Bk S AR R, B AR R
AIAETRBE ) FEo 2 AE DR A0 B2 3 P2 B B
ZA R A 2 B U, A RN 2 1 A
TARR BRI R XERZ2 55 A2 i, E Rt A 1A
LU R BRI R A R R, A,
FEURARTT AD 19 A LT, o 09 0 2 $50 )5 | 12 i
K EE: 2022-04-16; #EZHHE: 2022-05-30

BEE£WE . ERESUAITRI(2020YFC2008000)
BIE1EE . LW, E-mail; xmwang@ fmmu. edu. cn

Fafyy HAT AR & 5 B0 5, AR S 4R R A K
AD RIFFIRAL BT LA T

1 SFEHEH

AD 11 32 22 BRF AIE 2 E B B B B R b 28 )5
LFYE4E 4 ( neurofibrillary tangles, NFTs) , it 4, if A]
DA X 11 S5 T 52 5 40 6 348 A R /DN e T 40 B s
FRTTE A A 0L 72 55, B — T A A 2 I ( B-amyloid
protein, AB) Fll tau & /& AD A& AL AP K 4>+
a7/

1.1 B-iEMHEER

SR, B - VE B AR AT R 2 1 (amyloid beta
precursor protein, ABPP ) J&—F 5 EME 8 1 | 76 JE M)
FEAS AR B Fl y - RAE T, 77 4 AR, BB



<140 - HEBAELZINERORIGE 203452 H 28 A H5 224 %528 Chin J Mult Organ Dis Elderly, Vol.22, No.2, Feb. 28, 2023

AR HEEE RN, T U SRR, f 2458 5 AN T o B
Bt EAR AR BT IE AD KR A, {0
WAWTE LI, AT PE AR 5K TT BB 15 54 0 i
FAOCHY IR BT 2K, 3 B9 fil D) RE B A, 450 1 W 52
FSEM A ICIET: , NFTs BB R H T AR I
b A28 5 AE FNZ0 B R R LA S AR 5 I Al 52
AR
1.2 tau EH

AR tau 85 & —FP 55k X R F ) fig
BERRAHOCIIBUE A G 1, 5 AR AR jtau ZH S
IR Y OC R B B U7 e g 5% fk 6 405 5
BU B 2B AT PEAE , I8 5 tan FINLBIEE L Z
TE3) P R A Y R e b AR 2 A T RETS L R i
NI AT BE A& LR TEVE R RE AR L AR L2 ik w]
W& A X R AD 7] BB 7E V€ 0 AF 25 10 BB 1L
ZHIFE UG KA TE R OE T R S T2 A
( positron emission tomography , PET) 71 i 77| WS 5%
H tau 55 AR AR B2 AT F500 AD 7497 1) i 2H 21
o
1.3 EFERZE

2 KEWF5EIN R, AD B &k R 5 = /0
4 FhEEDR Y S L B 2 BUPEAT G, 3X 4 Fh LR 20531 2 «
55 21 SYL AR T TE 8 AL FT R ZE 1 (amyloid pre-
cursor protein , APP) & [H £ 14 Sk iy H &
Z -1 (presenilin-1,Ps- 1 )& 5 1 Sk 1Y
HEZE -1 (presenilin-1I , Ps- 11 ) FE K &5 19 5 Y
R 2 25 H 2 E (apdipoprotein E, ApoE ) %
B, APP Ps- 1 Fl Ps- T (05878 S8R &M ADMY
SN AR FAPP Ab 3 Y 35 PR A Sl B G A M R R
(65 % J5 fi 2k ) ARG WEFE K B, APP  Ps- 1 Fil
Ps- 10 3 DRI RAZ T F UL (<0. 5% ) Kk
P AD( familial form of AD,fAD) ,fiEdR HLEL & M AD
SR L, S AR 30~50 & Uk AD T RESE i st
TR RIREE R R Z 8] 52 2% (AR B AR FEK 2l Y, H FTA
L T0% AD KU A T R SR &
H E4(apolipoprotein E4, ApoE4) FEHTE 50% L4 I 19
AD BFE RIS BRI AD R XU K % |
PESZIR =53 AR M 0 IS A AR Y B A S
3ok 1Mk 57 B ( blood brain barrier, BBB )iz ki AR M HE
JISZARMTHE I AR 7= 211 3 0 35 PR 28 725 LA
N AR EY T RESE T tau B IR (A 40 |
HIAPACEHIC T AR T e 25 g B 08 G PR
FRILAE

2w IE

/NS 5T 40 B SR HRK A 22 R B ((central nervous
system , CNS) [ o5 4 i, & m] LAXS J&] FBl 9 U By B 2R
FIUUBRL R AR T, B £F 2 22 1 4 i # PE 5 /N B B
2, IFBHEBESRA K  (HAL ] RS i RSN B £
Fpp oot R RCE AR A T A ZU AD R
e, BEFE 2B, AD HBE A0 R i 26 B i 18 1
SAEAVINE AT RGN AR 5 AR MK,
TEVERI AL IR 28 TTA5 407 I A /N I8 Jo 2 0 T
IFATREMEE tau 2R A RS

F14 2 198 RSB+ (tumor necrosis factor,
TNF) fil &k #2205 5% T, 3 EOWE IR T 2% 1% A g
WAL, P8 au 8 H T ERRA, BRERFEEIEL,
A FENZICE R T D) BERE A%, X A 2800 &R
88 TR T T RO B G T 4 L R N JSE B 4
AT AT S RAE 5 | A I TR B R 35 T
ORI ) A R R 9 W AT ) AN R 7R
My IEES , BEATA RESEA KR, 51 & i — D%
HEO RIEE V5 B U S M S A 1 (AL £F
YA 5 SFFE AR ST, 7 A 2 SE VR T
TR A, B il o 2

3 RWmERET

WERT, AD B WG h Y B VE M AR ™ A
TSR, DR E PN B 2R R A, 3at s = A If A ) A
45 BRI 137 £ ( cerebral blood flow , CBF) |, {#i KK
RS LT A e 8 38 429 224, [) s 3850 ik 40
FNZE fi 17 53 4512 o Cruz Hernandez 28155 51 AD
/I BSUFA It A7 AT e PR 40 AR e B ot O A5 Y I
B 10 =6 A4 0 5 v 1 e A 20 RS BRI /D T R R
10048 M40 F AD /N BB AL TR 3012 T RE
b PR 20 i ) BT RE PR A CBE, B3 T AD
/NER 16 A A KIS IC 12 D8 . Hecht 451
W9 B, 78 AD b TURR A T 1l N B 4 I A5
55 S A 2 SE RN HIBE T T A G

4 RisizxEL

W5 R B AR BT AD 1Y & A R % DI A
Ko TE AD BRI BIORZS T A 20 R 3T B
Ik 45% , X 5 BB R AR S I m U SE . e
AD FBEVFZ N DX, iy S 1A e BUA R 1Y JpR
BRZM, Mullins % BF7 R I, AB S IIRE
W ek 22 ) 77 TR 0 AR B T, o 2 AR T R



TR LA B RAE

202342 H28 H 5522 % %52 Chin J Mult Organ Dis Elderly, Vol.22, No.2, Feb. 28, 2023 - 141 -

JoE 5 HARBTIG I T AR BYTTRUIFFEAR T HIE bR %,
FHBL, AR it & 77 AR S BUBR B R IRGOT B Hm
il 1 5 2R SZ AR IR P | IR A A A %

TE AD B E =R R (tricarboxylic acid, TCA)
PGB 32 3] B2 i =5 B W7 , 5 30— 85 B2 I 1 (adenosine
triphosphate , ATP ) 7= 4= il /b, ATP & B /D Y i 42
JURE R AT & s T AU R AL [F 5 e
Wr Bl 22453 5 W, APP W 248 A0, B JS 77 2 AB L
BT tau 1 FEBERR 1L, DT B0 287015 57742 1
VSENBE PN L DERIATAL G NRITR AR

5 PEmBERGIA

CTEARRE 527 > Fc A 2% i SR 2- ) idie
R RS A1 B O T S - Tl S < o - S g1 2
JRBEBE A 2870 AT LK I B 8 L BRI, I 282k $ 55F
EAR4 i TR Sy N L A DL RS 03 e < I | TR VAN ¢
AD [ IABY BE, 511 % R G0l D 4 J0 A 5L g
[T Re B Ao R b, JU I 510 2R DG i Tk i b
290, TR RIS R GRSl AL X L
AL PP 2 T0 1 5 O K il 4k R g8 HoA X %
I8 2 B R AR K - 2 R B A S AR R K S
(FAAERIREIZARR) ™, TEPE & JR M5 — AR
MrB, iM% RGERAR K —F0 5, 145 909% 1) S pf 28
JUZEIIE T RENXFE K%, LA
AIREMRAR (5 82500 i — B B, i iz J2 B E 4o
KRG 2, bl G RN R 2 A7 B IR
AD Sl EE R EERRZ AL,

FAN, BB, AD 1) R IRHLEIE 5 3 Bk
SR TR S 5 R Y A & K
WE 2 E A 47 R RGN R
FEAR Y Willis PRl ik FERE 1L 25 R A E

STTH Z, AD B9 AR AL AR & 2 4%, ¥ Jor+
e FER L 2 SRR R 2F IR IREE A2 AT
T, 7 2 22 GBI AR, 3 — D5 e R s 1Y)
TR UL S AR OC B 70 A= W bm i 4, DT B 4001 % 3
Yeds , IT MAC TS I G~ o R AT L R e
WD FE IR R IR R RE AL A 4,

[ &% k]

[1] Alzheimer's Disease International. World Alzheimer Report 2018
— the state of the art of dementia research: newfrontiers [ EB/
OL].[2018-09-21]. https://www. alzint. org/u/WorldAlzhei-

merReport2018. pdf.

[2] Jack Jr CR, Therneau TM, Weigand SD, et al. Prevalence of

(8]

[10]

[12]

[13]

[15]

biologically vs clinically defined Alzheimer spectrum entities using
the National Institute on Aging-Alzheimer’s Association research
framework [ J]. JAMA Neurol, 2019, 76 (10): 1174 -1183.
DOI; 10. 1001/ jamaneurol. 2019. 1971.

De Strooper B, Karran E. The cellular phase of Alzheimer’s
disease[ J]. Cell, 2016, 164(4): 603-615. DOI: 10. 1016/
j. cell. 2015. 12. 056.

Stakos DA, Stamatelopoulos K, Bampatsias D, et al. The Alzhei-
mer’s disease amyloid-beta hypothesis in cardiovascular aging and
disease: JACC focus seminar [ J]. J Am Coll Cardiol, 2020,
75(8) : 952-967. DOI: 10. 1016/j. jacc. 2019. 12. 033.

Forloni G, Artuso V, La Vitola P, et al. Oligomeropathies and
pathogenesis of Alzheimer and Parkinson’s diseases[ J]. Mov Dis-
ord, 2016, 31(6): 771-781. DOI; 10. 1002/mds. 26624.

Silva MVF, Loures CMG, Alves LCV, et al. Alzheimer’ s
disease; risk factors and potentially protective measure [ J]. J
Biomed Sci, 2019, 26(1): 33. DOI: 10. 1186/512929-019-0524-y.
Bejanin A, Schonhaut DR, La Joie R, et al. Tau pathology and
neurodegeneration contribute to cognitive impairment in Alzheimer’s
Brain, 2017, 140 ( 12): 3286 - 3300. DOI: 10.
1093/brain/awx243.

disease[ J .

Kametani F,Hasegawa M. Reconsideration of amyloid hypothesis and
tau hypothesis in Alzheimer’s disease[J]. Front Neurosci, 2018, 12
25.DOI:; 10. 3389/fnins. 2018. 00025.

Thomas KR, Bangen KJ, Weigand AJ, et al. Objective subtle
cognitive difficulties predict future amyloid accumulation and neu-
rodegeneration[ J ]. Neurology, 2020, 94(4): €397-e406. DOI
10. 1212/ WNL. 0000000000008838.

La Joie R, Visani AV, Baker SL, et al. Prospective longitudinal
atrophy in Alzheimer's disease correlates with the intensity and
topography of baseline tau-PET[J]. Sci Transl Med, 2020, 12(524)
eaau5732. DOI; 10. 1126/ scitranslmed. aau5732.

Lanoiselée HM, Nicolas G, Wallon D, et al. APP, PSENI1, and
PSEN2 mutations in early-onset Alzheimer disease: a genetic
screening study of familial and sporadic cases[J]. PLoS Med,
2017, 14(3) : €1002270. DOI; 10. 1371/journal. pmed. 1002270.
Kunkle BW, Grenier-Boley B, Sims R, et al. Genetic meta-analysis
of diagnosed Alzheimer's disease identifies new risk loci and impli-
cates AB, tau, immunity and lipid processing[ J]. Nat Genet,
2019, 51(3): 414-430. DOI:; 10. 1038/s41588-019-0358-2.
Bateman RJ, Aisen PS, De Strooper B, et al. Autosomal-dominant
Alzheimer's disease: a review and proposal for the prevention of
Alzheimer's disease[ J]. Alzheimer’s Res Ther, 2011, 3(1): 1.
DOI: 10. 1186/ alzrt59.

Safieh M, Korczyn AD, Michaelson DM. ApoE4: an emerging
therapeutic target for Alzheimer’s disease[ J]. BMC Med, 2019,
17(1): 64. DOI; 10. 1186/512916-019-1299-4.

Walsh DM, Selkoe DJ. Amyloid B-protein and beyond: the path
forward in Alzheimer’s disease[ J]. Curr Opin Neurobiol, 2020,



- 142 -

EEF LI ERORAGE 20342 A28 H 25224 452 M Chin J Mult Organ Dis Elderly, Vol.22, No.2, Feb. 28, 2023

[16]

[17]

[19]

[20]

[21]

(23]

[24]

61 116-124. DOI; 10. 1016/j. conb. 2020. 02. 003.

Hansen DV, Hanson JE, Sheng M. Microglia in Alzheimer’s
disease[ J]. J Cell Biol, 2018, 217(2). 459-472. DOI. 10.
1083/jch. 201709069.

Liu PP, Xie Y, Meng XY, et al. History and progress of hypotheses
and clinical trials for Alzheimer's disease[ J]. Signal Transduct
Target Ther, 2019, 4 29. DOI: 10. 1038/s41392-019-0063-8.
Hemonnot AL, Hua J, Ulmann L, et al. Microglia in Alzheimer
disease; well-known targets and new opportunities[ J]. Front Aging
Neurosci, 2019, 11: 233. DOI; 10. 3389/fnagi. 2019. 00233.
Scheiblich H, Trombly M, Ramirez A, et al. Neuroimmune
connections in aging and neurodegenerative diseases[ J]. Trends
Immunol, 2020, 41(4): 300-312. DOI. 10. 1016/j. it. 2020.
02. 002.

Peeples L. News feature: how air pollution threatens brain health[ J].
Proc Natl Acad Sci USA, 2020, 117(25) : 13856-13860. DOI
10. 1073/pnas. 2008940117.

Strickland S. Blood will out: vascular contributions to Alzheimer’s
disease[ J]. J Clin Invest, 2018, 128(2): 556-563. DOI: 10.
1172/]JC197509.

Nortley R, Korte N, Izquierdo P, et al. Amyloid B oligomers
constrict human capillaries in Alzheimer’ s disease signaling to
Science, 2019, 365(6450) : eaav9518. DOI: 10.
1126/ science. aav9518.

pericytes[ J].

Cruz Hernandez JC, Bracko O, Kersbergen CJ, et al. Neutrophil
adhesion in brain capillaries reduces cortical blood flow and
impairs memory function in Alzheimer’s disease mouse models[ J].
Nat Neurosci, 2019, 22(3) . 413-420. DOI. 10. 1038/s41593-
018-0329-4.

Bracko O, Njiru BN, Swallow M, et al. Increasing cerebral blood
flow improves cognition into late stages in Alzheimer’s disease mice[] ].
J Cereb Blood Flow Metab, 2020, 40(7) : 1441-1452. DOI: 10.
1177/0271678X19873658.

Hecht M, Kriimer LM, von Arnim CAF, et al. Capillary cerebral
amyloid angiopathy in Alzheimer’s disease: association with allo-
cortical hippocampal microinfarcts and cognitive decline[ J]. Acta

Neuropathol, 2018, 135(5) : 681-694. DOI: 10. 1007/s00401-

[26]

[27]

[28]

[29]

[30]

[31]

[32]

018-1834-y.

Mullins RJ, Diehl TC, Chia CW, et al. Insulin resistance as a
link between amyloid-beta and tau pathologies in Alzheimer’ s
disease[ J]. Front Aging Neurosci, 2017, 9. 118. DOI; 10.
3389/fnagi. 2017. 00118.

Dong Y, Brewer GJ. Global metabolic shifts in age and Alzheimer’s
disease mouse brain pivot at NAD +/NADH redox sites [ J]. J
Alzheimers Dis, 2019, 71 (1): 119 - 140. DOI. 10. 3233/
JAD-190408.

Lanctot KL, Amatniek J, Ancoli-Israel S, et al. Neuropsychiatric
signs and symptoms of Alzheimer’s disease: new treatment para-
digms[ J]. Alzheimers Dement (NY), 2017, 3(3) . 440-449.
DOI: 10. 1016/j. trci. 2017. 07. 001.

Ferreira-Vieira TH, Guimaraes IM, Silva FR, et al. Alzheimer's
disease; largeting the cholinergic system[J]. Curr Neuropharmacol ,
2016, 14(1): 101-115. DOI:; 10.2174/1570159x13666150716165726.
Serrano-Pozo A, Frosch MP, Masliah E, et al. Neuropathological
alterations in Alzheimer disease [ J]. Cold Spring Harb Perspect
Med, 2011, 1(1): a006189. DOI: 10. 1101/ cshperspect. a006189.
Polis B, Samson AO. Role of the metabolism of branched-chain
amino acids in the development of Alzheimer’s disease and other
metabolic disorders[ J]. Neural Regen Res, 2020,15(8) : 1460—
1470. DOI; 10. 4103/1673-5374. 274328.

Ramirez-Expésito MJ, Martinez-Martos JM, Cantén-Habas V, et al.
Putative involvement of endocrine disruptors in the Alzheimer’s
disease via the insulin-regulated aminopeptidase/ GLUT4 pathway|[ J ].
Curr Neuropharmacol, 2021, 23: 19(7): 939-956. DOI: 10.
2174/1570159X18666201111103024.

Hamilton K, Harvey J. The neuronal actions of leptin and the
implications for treating Alzheimer's disease[ J]. Pharmaceuticals
(Basel), 2021, 14(1) . 52. DOI: 10.3390/ph14010052.

Eglit GML, Weigand AJ, Nation DA, et al. Hypertension and
Alzheimer's disease: indirect effects through circle of Willis athero-
sclerosis[ J]. Brain Commun, 2020, 2(2): fcaall4. DOI. 10.
1093/ braincomms/fcaal 14.

(%4, FAER)



