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Precision diagnosis and drug development for Alzheimer’s disease: focus and challenges
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[ Abstract | Alzheimer’s disease (AD) is a common neurodegenerative disease of the central nervous system. Its
typical clinical manifestations include progressive cognitive decline, memory impairment, personality and behavioural
changes, aphasia, dysfunction, and loss of recognition. Pathological changes include amyloid B protein (AB) deposition,

neurofibrillary tangles formed by Tau protein, degeneration of neurons and their synapses, and glial cell activation and
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proliferation. The disease is a huge challenge in our country and the whole world at present. In recent years, with the gradual

increase of the global aging population, the number of AD patients has been increasing, causing a great burden and loss to

individuals, families, and society. Therefore, early and accurate diagnosis of AD patients is essential for early intervention,

and the development of drugs to relieve symptoms and delay the disease is also greatly needed. This article reviews the

development of diagnostic frameworks related to the precise diagnosis of AD, imaging and body fluid biomarkers, as well as

current advances in drugs and treatments for AD.
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M /R % 1 B " ( Alzheimer’s disease, AD) &
—FE W 2 BATHRR, RS R EE
ALK A, B PR AD 4 40611 2018 4 A 2Rk g &

JEEH A 5000 5 A, 2| 2050 s E 3
HE219 FWEFER T, HE 605U EAZEFH
W R RREN 62%, BEHEML500 7 A7
m%ﬁﬁ%%%%,ﬁwﬁﬁ%%ﬁ%i%fﬁﬁ
BATRm e P B M B, B R AD B 46T X
B ERER, THHEERE, BdTADREAE
HEALE ok 2 B, £t E AT BOR B R R B
W Ko R %ENE . AXRETILF K AD LI
PREWEE SRR, BEMHT N AD £ WARE D
REMGMH RN T T afn st g, Wit TEY
PR Ey AD B R VE 5 A 4 3T ET LA B 2 o
AT W B B R T

1 ADZWtRERETIARE

1984 F M XEE LW EKF, &5 HR
Ao 25 B B R BT - TR K i BR R RO KRR A
( National Institute of Neurological and Communicative
Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Association, NINCDS-ADRDA )
k4R B B FR AL H AD B AR AR DU, &%%
M F B A xR E AR 3 5, AD WY i AR &
T HRBAT,

2007 4 % A 8 #-91 JH [E FT T 4% 4 (International
Working Group, ITWG ) #r/E AD 44 s /R 7T 2
HIEEH . SR 3 NI B, IR E KK AD A4 F AT
BWANDWAEY , 3 T AD WE BB,

2011 4 £ E E L o % i - MR K
2t /& % 4 (National Institute on Aging-Alzheimer’s
Association, NIA-AA) X i 8 #5 Y T8 ¥ & 41 47
RPN DWATE, oA RBPERFEA

(amyloid B protein, AB) AR K #y AR & 4y o 7Bk

ATEMHABGEREN, ZAKADFRE SN
AD Il JR 8T 31, AD JE M5 A %0 o fk A% (mild
cognitive impairment, MCI ) . AD i & 3 /M 5
W — AR A IS T IR A A B AD By
2P,

2014 4 % A7 09 B #F Bl IWG-2 47 6 1k 7 AD
LR, P A AD BA R LR E R
AD M X AR E MW AT LW, FEKBKALZANE
PAR & 5t AD i RFATHN, HEFHE AD A
#er A h AR S e RS

— AR T A EAR R A o B AL R X B A
HRINENL, BILT EWTI NP BB

2018 4F NIA-AA & 7 3 4 8 ATN A 42, X
—HERH AP, TauE Afn ZH M3 EArE 4
R, BE %A A dn AR YRR, RO 3L AB 7 Tau
FEUmdkbws XHADY (£1) ., BEsAD
32 A FEALH AR B AR, FEWAER Sl EATAE
T ATX (N) A, ¥ X REFHUNG & DA
RWER, wEADE ., KE. REETELIH

EMITR A EE ATV(N) L ATI(N ) F2 ATS(N)
HER, XA AD B WA RN E LR BERAT F ",
&1 ADISHTH) ATN HEZR
Tab1 ATN framework of AD diagnosis

. . AD
ATN combination Biomarker category continuum?
A—/T-/N— Normal AD biomarkers No
A+ /T-/N- AD pathology Yes
A+/T+/N- AD Yes
A+/T+/N+ AD Yes
A+/T-/N+ AD and concomitant suspected Yes

non-AD pathology

A—/T+/N- Non-AD pathology No
A—/T-/N+ Non-AD pathology No
A—/T+/N+ Non-AD pathology No

“—” represents negative and “+” represents positive.
AD: Alzheimer’s disease; A: Amyloid B protein; T: Tau; N:

Neurodegeneration.
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2 ETHEMREWE AD FEZH

EREEDTFRDOFERT, 5 KL B A AD
B R B T A 10%~30% T &7 AD i B2 # &%
[ P A, EWFAZ4TH E T 1% (positron emission
tomography, PET) s %l 1 M, 2018 £ %
Ay ABIDE #F %8 & R 7, A AR A A Il o A

I JK 5 W7 MCL & & 27 37% 1% % R F1 24% R4 &,
bL R V1 AD 3 W7 22% 12 % F 0 33% i =1,
AP &y 5% AR AR Tau & & B9 57 % 25 B (L2 AD 5 4F
fE & AR 4, Mo, T KRB AW A H R B
ADREABRFTHERE, WETH, Ry
R AEAAAE S E AR ES (B 1),

Cerebrospinal fluid

y-secretase

B-secretase . |.. /AB
N i
@AB deposition

SAPPB AB4211
APP AB42/403 %
sAPPa , sAPPBT T
ADAM10T T
BACE11 1

/'AB

(2) Hyper- p-Tau

t-Taut t
p-Tau181t t
p-Tau217t t
p-Tau231t t
N-p-Tau, etc

Disintegrating microtubule

peptide\

Reactive astrocyte

©)]
Neuroinflammation l

YKL-401 T
sTREM21 1
McP-11 1

TNF-q, IFN-y, IL-1,

IL-2, IL-12, etc

@Axonal
injury

NfLT T
VILIP-11

dysfunction
NRGN T

SNAP-251
sYT1t
GAP-431

Diseased neuron

B 1 AD Bl R AR RAR R EWARE

Fig1 Pathogenic mechanism of AD and corresponding fluid biomarkers

AD: Alzheimer’s disease; APP: Amyloid precursor protein; sAPP: Soluble amyloid precursor protein; AB: Amyloid B protein;

ADAMI10: A disintegrin and metalloproteinase 10; BACE1: B-site amyloid precursor protein cleaving enzyme 1; t-Tau: Total Tau;

p-Tau: Phosphorylated Tau; N-p-Tau: N-terminal phosphorylated Tau; NFT: Neurofibrillary tangle; sTREM2: Soluble triggering

receptor expressed on myeloid cells 2; MCP-1: Monocyte chemoattractant protein 1; TNF-a: Tumor necrosis factor a; IFN-y:

Interferon y; IL: Interleukin; NfL: Neurofilament light chain; VILIP-1: Visinin like protein 1; NRGN: Neurogranin; SNAP-25:

Synaptosomal associated protein 25; SYT-1: Synaptotagmin 1; GAP-43: Growth-associated protein 43.

2.1 AD #EFAMAFEY
2.1.1 PET PETZ—#4FREB A, BILF T
6] B 7R B 2L, B b RO 1R 5 2 RE Fr AD RAE
MREEENRNKE, Wi AD LB, B
WRTLH ADWRERNEER3 X, (1) AB&H4
4, 4,4 "F-florbetapir ( "“F-AV-45) . "F-florbetaben
"“F-flutemetamol; (2) # & #E £ 14, 0 "F- B A
A% % 4 ("F-fluoro-2-deoxyglucose, "“F-FDG) ;
(3) Tau & & % 4 4, 40 “F-flortaucipir, % H %
2 1% Tau 77 5 7| "“F-MK-6240 E# 7%,
AB-PET #£4% B WL B 7~ F 72 5 3 0 A 0 2 o 9
[&] IX 388 A 2 2 B v 06 0 0 A v o M 1 AR R
RE, £5 MR A2 KFEFTamX", &

4% AB-PET T # Ji 5 [X 4 AD T % s I Jk % 1Y
{86 4% DL E 5 B RBUE St AP AR R IEAT 0 31 A B 0,
R EB BTG R AT AD B F 1 B AR,

F-FDG-PET 7 # W f& 3 /it 77 & & B8 X 3% K
T, EERBMET RGN, %L THI
it Oy K3 B 25 45 0 7 B AR B X 3 AR R IR X —
AD AR HUR, H BT X 4 AD Fnih fo E £ 17
"F-FDG-PET M| 7 7 X # WK A2 & o 56 B 5 AD A
mERN AR ERE AR, 5§ AB-PET £ 4
57 gk E AT Mt AR P B HF AT IR R M 0 B R
e BR 2 B Fom e

Tau-PET 7 it i ) Tau 2 & VAR e B2 AL B K
F oA, HonES N REAR B E LT H, vt
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EERF, 5ERMER F AR A E Y 8N
% 2122 3% g 7% 8 #) BioFINDER #F % & 7%, Tau-
PET 7 Ul AD B9 B FT AR AR % Ak An B 3 A 4 [ 75 0
Ttk AB-PET B A E& iy REE ™, % &AW
M a2 ag ik b TR A R 4 2, AR &
7| AD 5 H At 2 3RAT SRR Tau JR 8 — Fr 38 4 &
wrEEm

S 3t A SRE RRL B /N IR 4 il ax — AL
F &M T V4T & X 18 000 #4435 & A ( translocator
protein, TSPO) 4§ ¥ 45 89 PET M % # Ao 48 L
A, AD B4 TSPO k3k B ¥ FiE, HEE
W /IR 4 M A AD BB L L — T meta
7 41, % 91 TSPO-PET F7 i 71 By #h 22 A # n § MCI
R AD tt AT XY L H b, EHE A 0H LA AD
I K 7 72 o R AE RS W E A

B4, 4541 F AB-PET F Tau-PET & K A #¢
o AD R AR R INaE IR, 4R AR R 2 A
& WARE M B S A A2 R AR BOK i XA AB-Tau-
PET /& 1% . & & PET-MRI & A LT % # 4 17 & %
B, BHDW AD Z R KRWEEH KT 1,
2.1.2 MRI % # MRI# & # F &k & 58 3 b H b
Ngn[ERR R R EEDLAD BE WG RiF . &4
MRI # 4 i % 3 = W0 B vt 45 M L 45 9 B A iy
W RN EYE, X2 AD PR E | R H N MRIAF
4E, b B T H MCI 1 AD #y 3 &>, s E 7T
DL L & o B R AR R D AR ok K49~ AD § 3% 5 1k
% % ( dementia with Lewy bodies, DLB) . 144 7k
%% %1 7 ( Parkinson disease with dementia, PDD ) ',

Ty ft MRI & 32 0 & i & 3 fo o & An A AR &
Hy K TR M TS B R RO K A TG 3 A E B
WA, EESEAHEMRIY, 5AmEEHH
b, AD B #H7E T IR IL 4B B T i D 2 2
P BT e S5 A B, H R A T A e B 4 X
B REEREANLY, MCLEZ A B
A hEIW 5 AD EE N ED KEP
E #7 £ % A 3 8 MRI 8 AD/MCI | i 3% X . 48 &
FMEREGEA ., EEN . EX A MEHERNES
w30 B A X W 4 (default mode network,
DMN) E# B RS THAKE X EWETE 0
i X &4 W%, 8 E A% MRIF XK &7 % AD
A1 MCI &4t DMN 3% JAB 2 fu 5 B AL B AR i
ek BB, EB I AD % F A DMN K
B EREMY AL TR, XERFRTESA
RS MR AR AR 86 4% X 5 AD/MCI #n IE % A B

MRI 7 # 5 & & % ( diffusion tensor imaging,
DTI) BN EXpFHZhREMITHE RN T

BUR WAL, EEBATERETFHHRHE (mean
diffusion ratio, MD ) #7 & 15 J& 4 4 %t ( fractional
anisotropy, FA) "', — meta 9 #7 & 7, 7% AD
HE B AL X MD 3 e, T, NEDSN AR
X 3% FA B {K; 4 MCL ¥, U8 #itk X MD A3 fn,
2 AL v LU AN B & R P FA 3 1% . DTI #6474
HB T X4 AD fn bl R JE &4, 5 AD Ak, #
et R WM X FAR ) ; 5 DLB A th, AD 8 51
WX MD 3 mP"  At, mFHEEREK, 2%
HIAZ 20 9%, DTIAE I K F B9 5L F % 21 IR 41

46, wh AR IR R . Bk B AT S SRt
MRI # & # #l. 2 5 F T AD/MCI # I /K % & %
Bl, EXFRGHEXDRERNHE —FRED
22 ADWRREMARED
2.2.1 ADJRBRFFYEINE RALRAREY)
A DA DB B R SR T P A R R, & AD
LT — N AR IR, T T AR
A AR R A B R ET B A M e E R
MM EESR ., B % R AD REKR TN E
F kAR AB42, K Tau & A (total Tau,
t-Tau) . # B {t Tau & & (phosphorylated Tau,
p-Tau) . i & i AB42 M5 1% (2 AP42/AB40 Hh &
P& 1% ) #op-Tau (p-Taul8l) & =& B BT # A K &%
HRW Z LW AD KBRS O, B
ZMEE R TR

AB 2 H JE W BT 1K & & (amyloid precursor
protein, APP) 7 B- 2 it B [ X %% B- 7€ 8 FF #I
& E A 2 # B 1 (B-site amyloid precursor protein
cleaving enzyme 1, BACEL ) ] F0 y- 4 3 B &9 1€ /F
TAWHRBVRW SR, AERERE LW LA R
AP42 1 AB4O, El HT 3 GA 4 R AP42 % AD/
MCI # 3 > 3 7 AD Ji & #9F — % [ 1K, 1 Ap40
TR K D, AB42/ABAO He B ¥T LL T AD™,
TP AB4A2 KPR EMNMRE R, B AR
e AT B UA H 5 BT R R, R AB42/ABAO L fE
AB42/p-Tau 18 # 4% B 4F S it 3 7 R FO
MCI 1] AD # # & '), i 8 4% E 4 H X 4 AD 5
PDD. DLB ™ . i % AB42 1 AB42/AB40 t {2
HAEATHREAREY MR EDFTE, 2E
W4 F E L b8 8 kAT oL

MEK, EAPPRMX —®RALXHAT RS
AR TEEER R AR E E (soluble
amyloid precursor protein, SAPP ) o 1 sAPPp #fi - APP
WS, £ MCLAr AD B3 B i8R P A, T
M AD t 5 5 A 0.653 A1 07781 fEEA £
4 J& % F B 10 (a disintegrin and metalloproteinase 10,
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ADAMI0) 2 — ¥ a- 4 W B, & 4% KL APP, [ 1E
APt 7= £ 18 3t sSAPPa B9 77 4=, T sAPPo B ## 4
R4 4E . ADAMI0 K7 MCUAD & # ) i 4
ML i 3 A5 . BACEL A4 MCUVAD
B A B A g, I G 2R A X
V2 47 1 % AR A AR e B

Tawk A E—MEEPAAMETHR L
WMEMKE G, HEHR NS B Taw 5 HE W
EAN, A mTany REMFHEMN, XER
AKAD M Z T E S E Bt A, B R t-Tau By
FERBTHETEENEE, 4T LT %24
F4, THRKFEEEMBE T WER T, TRE
7 p-Tau [ £ AD # #+ B ATNAE 4 o,
p-Tau %A % & AD By 4 R AR X 4, T t-Tau N #7
NN EMETEMN— BT, ZHFARENA,
Jiii A% t-Tau/p-Tau 7 AD 8 fr & W Bt b 4 2 715,
MAEAD ZHE# TR, sAD A HHE T
B P o 4 t-Tau £ MCI F 3 4w, T BL
MCI 1 % % # b B9 R, 3F 42 & AD % 7 89 ) 8
PSSO w45 e it % APA2/t-Tau b 8 T R 7R 3
A& MCI 3 & A AD B8 42 Fl [/ 1,

EFFAEEMEHRBR AN TauZ G 7 M EHH
J R TUI Tau i E B F 4, (1) p-Taul8l: MH
WK p-Taul81 72 AD F & 3¢, T4 H Kk % %
WARATHE R P B E R O xS
p-Taul81 1€ AD ¥ MU EWHER . FAHARXE
7 p-Taul81 & % 4F #1 X 4> MCUAD & # 5 A %0
BEAEE i1 p-Taul81 A M I Bk BT 4 4% £
AmE| MCI A 5 3, & WA 7T 46 1F 0k om # B
AR AREE S . (2) p-Tau2l7: p-Tau2l7 # A
K E W p-Taul8l B R GRS 4 . —FH R
G AEAD X —F SZ B H, i1 H K p-Tau2l7 &
H b p-Tau 38 i 01 B, ff DL E & g4 L L 7] AD
5 4k AD 3 # 5 AP/Tau-PET 47 IE B2 ' . i1 % #
p-Tau217 M\ AD I /& 57 #] 7F 46 3% Jin, 7 Tau-PET %
PR Bt T AT AB UUAR, DL X 4 AD B XU
b KBS B AD 5 Mo 2 R AT R RO
(3) p-Tau231: FJITH %K ¥ ¥ p-Tau231 5 AP
TMARA R KB, 4% DL E & e E X 4 AD
5 AR MM A E % # . AD 54 AD R B,
3 HAEFI AD % @t p-Taul81 F 4 77,

7 48, & #L Tau & B ( N-terminal Tau, N-Tau )
BT R I EArE ), H&E AD £ 8 i
WA EREE, HEE ADMCI 5 3t B 4 fn H
i F o K 9 JF & 77, 4 45 N-Tau244, N-p-Taul81
AnN-p-Tau217 %, 7 AD ¥£42 %, 4 i N-p-Taul81

A1 N-p-Tau217 # 7 & t. p-Taul81 F 277 4
i1 3¢ o & N-Tau 4 % MCIVAD & Fll 46 A ™

222 RMMERIENEYIREY  ERR R,
AN Rl R S ¥ & |
F, TR A E RAE R B, X5 AP 3EHAnth &
O 4 48 45 W R B 0 AR 2 0N YKIL-40 B — F
BB RIAEARE A, HAE K I/ IR 4 e A
ERERmEAERE™ , SApE¥EHL,
MCI =t ® 5 3] 6y AD & 2 fii 3 7% o of % 4 YKL-40
AFFE M kR R R YKL-40 K F 5 Tau
AR GE B AR 2 S R e T Tau R 3 AE X
ZA MR RIELE,

B 20 Jf0 fik & % 4K 2( triggering receptor expressed
on myeloid cells 2, TREM2 ) & —f# 5 EHEE 4 4%
TR, MRS, FHTHREALSS R
R R AR TR AR E R, A W A0 B e S 4
Ji, & 16 T An = AD 3 & %' . TREM2 7 ADAMI0
A y- b B B B AE R T, T4 MANIREE R A
£ & AD 47 % 4 8 T 35 £ i F¢ (soluble TREM2,
STREM2) "' % 7% sTREM2 /& F7 AD ¥ # 3
HAG, FL5HE TR TauREZMHEX,
MAEBELTAE™ . AD &% 4 E & TREM2
mRNA F1E & &k g ™

A% 28 8 # L. 2 B 1 (monocyte chemoattractant
protein 1, MCP-1) 2 —fEEZ W E RFEF, H#
M. B b, AD B A U i
B MCP-1 K-F i TR EM B, HRELR
ADHEMHE M, A58 578 I REREEXRITL
Wk AE %, AT F T AD 3BT L b,
YF % B 5 W E % MCI/AD & # 49 TNF-0., T3t %y,
TL-12 IL- 1 TL-2 2 3% B F K P 8 e A A,
CA T B R AD SNE A WA E
223 Jo Al o8 40 1 BR80T A8 M Y AR ) b
EY METEMREADMNEBFENE 2 —,
RFGENHBARERE, TERIDECEHE
# % 4% (neurofilament light chain, NfL ) Fn 1 4 &
% @ 1 (visinin like protein 1, VILIP-1) .

NfL 2R P EEWNARER R —HE L
EONEZHRB Y, HEFHRRMETHER
B, RILEEH#ENE., EELAGTHRSBER
D ENIL, MEAGTEBERN L EW v, 5L
PEH A AB Fr Tau & A FF MK BTH R+ A E,
H 5 Tau it fn il T A XY, 0 5 K3
i 2B B AR Sk AR 32 7 o APA2/ABAO HL1E
p-Tau217 5 fn 3¢ NfL B &% A B, # B & H
R T RARE W, Z LA T T S o R AR
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AB42/ABA0 7, X BT # i H NFL A £E
X #1E & AD i & S {E T EL B9 7 .

VILIP-1 1E Jy # 2 J0 W B9 45 3 F 15 R 22 78 A il
BT kIR, YA A TS R B BB B R R
5E# AAM, AD B W E K+ VILIP-1 K-F &
%, JF H 3 B 4 AD #y MCI & # it & 7 VILIP-1
ATPHEEFREAMCIAZ™, B F 0¥
VILIP-1 7 AD ¥ s 1€ Fl, B a7 &6k Z 4% o 3 3 .
224 RMEAIIRERERF AP EY R ek
% K e AD A 12 B AR X R B, - AD B A
Gt T B — AR EALEH P R R
fh T M BN E AR E TR A T AD W
BN, A2 THEREMTE M. #EREA
( neurogranin, NRGN ) & — F 8 72 87 R fil J& #7547,
% ADMCI B i 8 %+ &, 5 AP 70 Tau /7 32
2 E A5 NN g BN MCILE| AD By 3 BN
F% % 7 NRGN B 7+ & %t AD B9 4 W7 B4 & & 4 =2
M, TR T AD [8] 3t 2 3B AT MR s 5 1
{E NRGN 7£ AD 3 i % b3 B R R 8 4 L1,

R EALERBNEZLRB L, =F
0 FE R R A k< & A 25 (synaptosomal associated
protein 25, SNAP-25) . X f#% & 1 ( synaptotagmin
1, SYT-1) ## £ K 4 X & A 43 ( growth-associated
protein 43, GAP-43) . 5 & jxt B 4 48 th, FrA
M B AD & # fii & 7 SNAP-25, SYT-1 #1 GAP-43
A3 A, H o GAP43 B F AD £
PO B ANE A e 2 0 B % & & 2 (neuronal
pentraxin-2, NPTX2 ), # %2 7T 1 % & & % {&( neuronal
pentraxin receptor, NPTXR ), X #t % ¥ ( amphiphysin,
AMPH) | B R # #% & & (P-synuclein, SNCB) 7=
A% % 1 (secretogranin 1, SCG1 ) % 7 By & fk AT
& B EAEF 5 P, NPTX2 fn NPTXR A-F7& AR [H %
AR T R R R B T R T, NPTX2
B9 AE Ak bk A ik B B AR MY AD
7% SNCB, AMPH F1 SCG1 # 7k 2 97 1O
[l B i # SNCB AT A At " . 4, £ F
ML EY R kT A AR R R B R D o

3 AD ZHHIHIM &

31 AD#H Mg AR LA Kk, ADH
BN EERE N T %, T30 EKkEE
FDA X #t o 3T 5 Fi A %n 38 58 25 4, 40 45 I8 9 B B
WH A A, ZRRF . FEAIT. MEHEE
N-BH -D- RABBRZEFERARBRELA, HF
e hmFmERARR N RS EFA, 82016
FEUREARFNMEBRTETAELREENK

Hh, A AmEiEby ReESokEEEER, LE
R IEIE R, M H R RE K

32 ADARREARIT i M B K S #H AD 4ot
KEBRBN THRFEGBMT &, MAELHE TR
A BORHLEEIR, A HE DL AR M Tau X 2 AN
AT ER TR, HE20224F 1 H 258, £4%
S B N HEAT I 172 TR AD I Kk B B o R B 143 A
iy, P RmEMIT RS 83.2% (119 f)
A B SR ik 2 Al R ik 9T A 2R I R B 25 A4
Bl 9.8% (14 F ) F17.0% (10 ##) , £ AERH
BAf 7 IR I o B 5 AR Y 254 20 FF (16.8% ) ,
BB Oy Tau By 25 4 & 13 F (10.9%) ; T 78 3E A\
T30 1 R AR By 21 AR B4 7 = 2 F 4 6 #F
(28.6%) 1EF T AB, H o X LB ERAELGH A
=M RE LA, EA TR R AD &
T AT % 24 Wk 2.

F2 BREATIBAKRKIXIER AD EEEIHT ALY
(BELRED
Tab 2 Current disease-modifying therapy drugs for AD

in phase III clinical trials (at press time)

Mechanism Drug
Amyloid

Aducanumab, lecanemab, donanemab,
gantenerumab, AR1001, valiltramiprosate
(ALZ-801), buntanetap (ANVS-401)

Tau TRx0237
Inflammation NE3107

Synaptic plasticity AGB101, fosgonimeton (ATH-1017),
atuzaginstat (COR388), blarcamesine

(ANAVEX2-73), simufilam
Vasculature Losartan+amlodipine +atorvastatin
Oxidative stress ~ Lcosapent ethyl

Metabolism Semaglutide, tricaprilin, metformin

AD: Alzhermer’s disease.

32,1 HXFAPRIZ MW R DLAB K, H R
. RA%, BELRLANAP HEE R, BT
NI BT PR LR B S T6 9T B A AP EY T TR SR
DI AR, RIFRRERIG AD BT FE. BiF
4r bapineuzumab, gantenerumab . solanezumab
crenezumab % AX % S 57 & G0 14 2 4 3 TR T AT B
TR R E A M3 R e ok l, R E R
T AD W R H k., AANIREWE, XE#H#E
/N & #F & #y aducanumab ( 7 # 4% 4 Aduhelm) 7£
2021 4 6 H % % E FDA ## Al T 697 % AD,
BT H 4, 1E4E % 2003 4 DL %k % E FDA #L &
WE/NETT AD B ET 2, U By BT 4 AD W IE T
k—e2ig ok, H Al TR I #IE KR 50 1 40 AP
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B LR 24 4 £ F A aducanumab, lecanemab
donanemab % ,

aducanumab B 1E F ¥ B G55 AP E Rk, 4%
Ry, £ 1 #lE KR o K I I 68 4% P (K a7 Ik f
B AD B4 ABBESR, HE NS TR,
2014 4 F & #h 2 I 3 I K #F % ENGAGE #1
EMERGE £ [F # ¥ T3t 947 B 75 Tk 3k 2 o &
FTHEABMAE19F3 AREALL, BEEX
I, £ EMERGE ¥ 75| & % 10 mg/kg & aducanumab
B4 B E W EBRE Nkl 7£ ENGAGE ¥ # 4
# % 10 mg/kg aducanumab 75 77 &7 3 4 B A fo e
H g E THEE" . B # aducanumab 15 7E # 47
% 4 W P B9 930 % ENVISION, U222 ¥ %
P & &

lecanemab & % E # & AN 7 5§ B & T 4/ 5 B
FIHARM A — AT AR BB Rk 24, %
BWELTHEMEAPRFE, HMiEApTHRM,
IT 2l JR 3% 36 45 & 2 7% lecanemab (10 mg/kg, 4 2
FA1k) AR FiIHEADMWEAEXRITF QB HE TR
FHAREZNABFEREATE MO E N, HL ok
R B IBAAMEEN, RE., %
REF| X B L PAT A% o 8y I3 s R 3K 35 Clarity AD
2022 F 11 ARAGER, ERABFRERL
AR A KR A, I W lecanemab 4% A L
W AP R &, K& KE IR, 2022 4 12 A
28, FEERASEBEEERERT X%
£ F A #4057 (lecanemab ) By b ¥ i, I
T 2023 2 A 28 BEPNREFIFMBERF, W
TH¥ 45 2 o 1F B8]

donanemab = % [E 4L &k A 5 T A B — Z ¥ i
AP HF E T A N3pG-APB & # 57 [£ 40 7K, N3pG-Ap
WK % R & R BT 3, donanemab B 1 4 A fE R
HAPAARMFER ™, THEERRESE R LT,
donanemab i B 7 Ik AB TUAR, I H B F BKA
# i J F p-Tau217 B KF, & F 4 AD B4 1A
A EEER AN EREE, KB THAREEL
A1 F b, donanemab 7E 2021 £ 6 F 3K 1%
% [E FDA ® # 47 % JAiE. E 7T donanemab 3t A
3MIEASATH NG R KE, 2R FRLET
EHE R M/ R AT AD By 2 2R R DA RE
5 aducanumab 7& IR 3ESR 68 A B9 TR S
322 FFX Tau EH PN & DL AR A A
WANHARBEEZHOERT, 4 Tau kAW
WA R EH T AR AN K E, B WL Tau 5 885
wmE R ZaE L. M GERRE W&, H5
EAF I Taw B A BE R BAEE A, Tawuk B

REWH A, MEREH. TauE G BR B KL
BIA . ET Tau By 230 BT AN R
BEAEAE LT E N TauH A O TauE &
REMH A Wa#EBR Z ¥ 5 E (hydromethylthionine
mesylate, HMTM/TRx0237) , X Il 1 I & #F %
LUCIDITY T 2022 4 10 A 6 H A W94 % 4 &
7, HMTM & 4% # 2 % & MCI f1 % % £ AD & %
Wokkhte, HFHEZREHRE" ., ETENE
3 #JF B LUCIDITY #} % #F % Trx-237-801, LA
—F 1P HMTM By % 2 Mg 2k, 57— mE
Tau B9 22 7, & 50K E2814 " o2 £ £ 7 B 11/ 1
I /K % % Tau NexGen #F %, & 7 W # H 7 B M &
M AD FH1EA .
323 EFxTHAESH UM E ETXHEE
o AD Z i HLH ERE N A, AR E &
EAHT4e2%ETABF Tau, M2 44 % 8
RS E, Bl RmEMEREX —®RETF XK
Hy 75 4 NE3107, 16 8 — Fr g AN % & B L B
(‘extracellular signal-regulated kinase, ERK ) /s 2~
F W H A, €T LAk M M 3 % ERK, NF-xB fr
TNF Rl 2 4 ke, T30 KRR B 3dE B or 8
% NE3107 j5 47 t AD & 3 78 I\ %0 o £ 4 4R & 4 K
FHEAEKE, BREHAN S RRSB,
7o, mEE LEEAF HHRAE E EF L
Xt F P Ak — AL, S8 R A R A A A AN TR R
Ji #5402 R E DK E A an AR 4 AD JER B0 H B4
gp B (GV-971) 72 B 52 & I R g 127
B, T2019FA&#KERMAFE LT, HT20204F
10 A FF B E % &0 I R 3, 2’ F &
il =R IR T S R

AGBI101 7 4t Xt # & {7 37 3% 42 B9 R 5% P 25 47,
HAF R —HBEAENTBIR G A LR EENE
BERY, PUHHRELAAD B HAL SRR
SHBIELEMZETE EK, T AGBI01 g4k &
Ji B 4 2 5 B R B B %, B AT IE £ MCL A B 7
3| B

Bl B AL T W R AR 36 o 41 5t & b ik fn fk &
1R % 42 By 9L AD 28 4 A tricaprilin, semaglutide 2
tricaprilin & — 2k F 4% H b = B oY 5 465 1 R A A,
CHEIE R EIERS R E A AIERAA, EARAR
HE S EAD EEY S semaglutide & —H A B &
o A FAERR 1 % Rk Eh A B o R E A, REAR T
QABEREEE, AMEITARS M4 FRE
by B 4 & I, 1E F semaglutide B9 2 A 4E 7 B F
kR KA R A E R, B AT R4 AR
AD B TP R R AT 7 AR A% . %
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Fig2 Future prospects of early diagnosis and drug development for AD

AD: Alzheimer’s disease; MSC-EV: Mesenchymal stem cell-derived extracellular vesicle; BBB: Blood-brain barrier.
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