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Abstract

Currently, the treatment of Alzheimer’s disease (AD) is limited to symptomatic therapy, and the devel-
opment of fundamental therapies is urgently needed. The pathological hallmarks of AD are senile plaques
composed of amyloid-# (A ) accumulation and neurofibrillary tangles composed of abnormally phos-
phorylated tau. A f -targeted therapies have attracted attention and clinical trials for about 30 years, but most
of them failed to show clinical efficacy in phase III trials. Although aducanumab and lecanemab have been
conditionally approved by the U.S. Food and Drug Administration (FDA), more data are needed to confirm
their validity, and disease-modifying drugs targeting tau proteins are attracting attention as the next step.
Recent developments in disease-modifying drugs for AD are reviewed.

Key Words: Alzheimer's disease, Amyloid hypothesis, Oligomer, Tau.

M54 25 H3zfd 544 26 H2 8

HEAESE KRB T 619-0214 RURRIEAREITE ARG — T B 27 F i
y-ohshdr@koto.kpu-m.ac.jp

doi:10.32206/jkpum.132.06.393

BFEREE  132(6), 393 ~401, 2023.



394 NI

i U & (&

HARIDEB St RICA Y, RAESREORD
W2 TETWAD. 20254E121F, 65U L oR2H
SEBFHFUIF 700 5 N3 % L EE ST
Wb, ZOHRTT VY NA < — B BHE
(Alzheimer’s disease, AD) I 2 HE D H Tt
bLWERET, Ba RIBHEORIEI THONT
W5, BUE, HARTHIE SN TS AD BRI
FARIN - HFG IV - YNAFTI V-
A VF Y OAFEEEDS, FRAVE OREIRMEST 2
Db DTRE%EL, &L ETHRERET LY
otz FD720AD OMETEARE 1RO DR
IEEFE DB E SN, BES { OFFIRRAER
AWRALNT VS

DIRIEFRIF

AD OFFBLEARFFBUIANZI N LA § 5 B A
& AREIIE N IS AR5 B AR RHEZ (L (NFT)

|ABF U T2 —1R |

ABE/N—

[

Thb. ENROHFERIEZT IS FE (AB)
AT, 73Ia4 FHilk&ERE (APP) 23817
L % —¥ (f -site amyloid precursor protein
cleaving enzyme 1, BACE1) & y-tZ7 1L % —%¥
EIFIENAUWEEZIC I D RS S
V. y-t s Ly —EOUWHMIZ LD A B 40,
ABA2HERINAHD, AR A21THFITHEERED

FCHNICER LR T WI &5, AD DRHE
HThoseEzoNi (704 MDY, £

Dz, TABE/ ~— (HEA) HEHET 8
DABFY I~ — (AJEEEETRHAR) 25HhiE
fEELZERT L] L) TIuf F+) ITv—
WP HLFFEND LI I2% DY, ADITHT 55K
BisfiEofm&an e LOERH S (K).
ADD b ) — DO DB F I TH 5 NFT O
FEMR LY 7 E&ATH . ¥ 7EAIZAD
BEWNZ BTN TRE Y Y RILL,
BIETHZ L THREELG ZREI$ I IR
IBENTWEY., ZD70, ADIIEDHETD—

ABAVIY—

AB40 Ap4z

JOobIJ«TUN
BACE1 3<
-—) AB
Hrast
HORE /‘J“TZEE
>€ y-secretase
RN H’gﬂlﬂﬂﬁﬁ

K1 ABF+YIT~—AGH
7 3I04 FRiBREE (APP) 2SBACEl & y-t 27 L ¥ —FIZX WIS NA B SEE SR
5. ABE)—DEETLHBIEBOAL L) T—=T 0 N7 4 TYNHRY 7R LEER
L, iy F 7 ARELI SR L, MEMBEICES. APP:7 I v 1 FHiK&EA,
BACEL1 : f-site amyloid precursor protein cleaving enzyme 1, A f:7 I 0 4 K B #&[.

TUMFE R 132(6), 2023.



TV NA =R B g B AR 395

DEEZLN, BEY VLY vEA (ptau)
Wt PR S Twa. 4, A
BHEAL Y TEAXEN L LR BB
WIS 5.

/L2 —tEHEFE

1. BACE1fAEE

B-t7 LF—E¥HPADIERE") A 7 IZHET 5
ZEDRENTDZ, -t LY —EDYkTE
2T 2R L BT (A673T) ASAD FEIELS
XL CTHWPRIREZ R L72]ENSTH L.
Z D%, MIZT - AWFENFITICLY, g7 L
¥ — O iGE2 0 S TRER & 7 A8
X VT a7 77—+, BACE1 SR S7z?.

BACE1BHESIX, B-t7 L ¥ —¥%ABERK
DOHEH BB TR E 3 % 384 C verubecestat, lan-
abecestat, atabecestat, umibecestat, elenbece-
stat @ 5K 2355 IAHRRIR B E CRE L 72, 2
NH5O0FEHFIZE, AD BFEORHMEMET DA B
WEZABICK T SE -2 TifFsh/. L
L, WIS FGAE TR T o
ETZWZONWRERE R DT ILE 2o
7z,

2. y-E7L42—tEHEE

Y- LI —BIRABEAIIBITLLH D
DEEELR APPYINIEER CH L. y-ko7 Ly —¥
x7Lrt=19>r (PS), =#A M) ¥, Pen2
(presenilin enhancer 2), APH-1 (anterior phar-
ynx-defective 1) D4DODEHANSEIK SN B4
HHRT, TOTOPSEEFERELFOREN
AD 23EE IS Sz, F-PSHEMLTFARIL
BRREDOFEVA B 42 R FRRNIRE S ¥ 5
SEHHILY, ZL Dy LY —VHIESRE
DRFENTTO LN,

semagacestat (e (2 55 T AH RS PR 3Rk 1 2 21 52
L7zy-t7 L& —¥HEHRT, K\ Tavagace-
stat S PFE S Nz, La Lyt Ly —EHlESR
&, MY 7 OV (EE IS BE S % Notch 2 TG
HOHELFI &3 L2V L7z, Notch
B y-k27 Ly —FBoRETLHY, Mo
oAb, HMERE, WIHORENICEE 2R EH- T

W5 "W, semagacestat & avagacestat ix, I
IR TOETEZIMZ LT ENTEY, HITKEN
B3 AR IBRGIE DFEIE = & 5 D 72 72 O W B 5E
AL RN SRR (WA

tarenflurbili y -7 L ¥ —E¥ET 2L —% —
L L THIRABCTHE LR IERTH - 72, taren-
flurbilix, y-kZ7 L ¥ —YoumEEzMmL, A
B A2 A & B A S8, HEORKVA B
EHZAEREE 5. HIZ Notch~D T % /)
FRICHIZ, 25 IOHRUER Tl et & BRM A
MAEZRTEATERT. Lael, BEADE
FHrRRNG L L2 IMAHRE T, RBAIREREALT
DOEITEIZ 5 Z LV TE Lo l27-0FEH
e o721,

nApmE

PLA BHURIZA B ~—RZ DEEKIH
$5E/70—FVHART, TRETIZELD
R AER2Y T bz (K1),

AN AR DT b L= Pt A B Pifkix
bapineuzumab T& 4. bapineuzumab X7 I U
A A A=V U 7L > TEARDBR IR %
RLUZER e ME ) 70— F Wik TH 5 V.
L2 L, BEDSHEEDAD BEEZNRIIL
MR BT, BB T O®ITZMZS 2 L
W TE LD o722%, F 72 bapineuzumab D &
WGHET, 7IuA FELEm%EE (amyloid-
related imaging abnormalities, ARIA?) D%/
AN L 727202005 OB ED S IR
N A CRR RY AR

solanezumab i, TEMEA B E /¥ —ITHER
KA L, 74 700 (REM) 1234
Bwifsre MIE 7 a0 —F VK TH B .
solanezumab (X ARIA DFEARPME L, MR
RSNz, L LIBEAD BEEZ MR E L7258
MIAHRER T, BAREAI T2 mM 3¢5
BTETHIBEPILE o 7z?.

crenezumab l3A fE /< —, F V) I —IIxt
Toime MIE ) 2 u—F LBk Th 5. B
e HHEREAD R 2R L L7258 ITHERRR
BRIZBWT, AT O#IT2 A B
LI ENTE o727, LIL, B, MH

TR KRS 132(6), 2023.



396 NI

[

K1 HHA B IO EDT & TR

i 247 b4y phase
bapineuzumab | # e & EFABET7 IvAF phaselll < [k
solanezumab Woye PR AB=xE/~<— phaselll G Ik
crenezumab Hoae b E ABE®/)~—~7 47 |phaselll ¢H Ik

y v
gantenerumab |E& b FH AB# Y I~—~7 4 |phaselll #fTH
7y
aducanumab St FE ABF YV T~v—~7 4 |XKE FDA It T&H
7y i & &7
lecanemab Hoye + R Fabt74 790 KE FDA ic THHE
AR

AINTZ & ERERMEEE (MCD 12815
BN R RER L2 & XD, crenezum-
ab I3 E H B COEIMARERICRBAT L2, 2019
A MCLA HEEEEAD & x4t & L7z 2005 114
BRI, FRHMRREA I 7 2 UGE L h o770,
Fcdk sz,

gantenerumab (35¢4xt NRIE ) 7 1 —J )L
RTABAY I~— (BHEFRE) 28T 5.
MCI~¥XEEAD % x5 & L 7= 48 MAHER AT b
n, Btz RearolzizoR\icdiksh
7o, L L <, WHEHOBKRNAR)
PEATRENT=Z 5%, MCL2 SEEAD &
R, RO gantenerumab & H 7220
O 5 AHER IR 3R % G L 7-.

aducanumab XA f ) T —IZHAMEDO EWW
At MUIE 7u0—F WA TH S, B
e, ADBEBMOA BEIERISHA L, B
FREEIC T 22 58 2 REMEAR S 722, 2015
EICMCIAHBEAD # x5t & L2200 8111
AHERBRASB G S 7z, AR CRRIR A a2 712
BALH 2\ T EAVRIR ENT2720, 201943 HIZ
MBI S 2%, Lo L, 2019410 A8

TUMFE R 132(6), 2023.

TNfERT % 47V, aducanumab w5 8% 58 TR
HBEREAS T OMEAT I Sz e R L. 2
DOREFRIZFED &, 2020 4F 12 aducanumab 13K [
FNESENS (Food and Drug Administration,
FDA) IZHIGE S, 202146 H 50 & TR
REINY. S, BMOBGEREEZ TT05
HTHhb.

lecanemab (712 k7 4 7 ) WIZHAED &
Wik NIE ) 7 a—F VPR TH 5. FHIM
R AAEERL, HUMRBEOM
WIRS R CIE, RRAIBREEIC T O3 L ViR iE & N
A BREDWADA ST, MCLF 72138 AD
JER S OE INBYAE 7t S I = RN IR
%17\, lecanemab ¢ 5-#E T 18 7 H & O 2N
BREKT2AZICHALZE2MELLY. £
D#EREHE 2, 202341 H lecanemab 1Z K E
FDAIZBW THAKIR S Lz, BUTE, seakil
I 72 5 217> T b,

fiLa2 v

INFETAPRZEWNE LRGBS THAT
o1z, BOLDOBIRBRERDIT L A EHRMIZ



TV NA =R B g B AR 397

Wb o 72 ER—M D, TOWMKIIXT 5 5EahE
Iz, ZD72DAD Db 9 —DDFFELEN L
THANFTICHHE S 2 7 7 iiBLASR ORE KT
ELTHEH SN, & o BN )
Bl RELICERE R ZE 2 Fo 2 & h5E
FESNMTWE ™, X528 Y by
#EH (ptau) 2UNE & OB ZIET
G5 EIIRENTZTOO 2Dy I UNERE
DOfE I NE ORBEA 2T 725 L, ptaud
MIRLNIREE 2 127338, i ptau 2SEe4E L,
NFT2SEE E 5. ptau THEE X b NFT %,
i 7 7 ERERNZ, ¥ F 7 ABRBERE 5 phRe
e zglERI L, WEtksy v+ I~ —13k
LB WL E Z N TWw 5 ¥,

7Iuf FIRBICE B L, ABOERKITZS Y
WHEAEFRTHEEINTVEY, A BEEMPLAT
L, ¥F—Xiit bzl Cptau 2 iFET 5 2
EERIRLZY. X512, ADIZBIT B RAbERE R
EOFEIEELIL, ALY THERADEMED
HEPE W E SNZY. 20, ¥ EATE
e L7 BBz O BFIL, T ZHIFETLD
EEEEH L.

PL& vhukid ptaun i35 €/ 7 0 —F VL
KTH5H. 2 F TlZ gosuranemab, tilavonemab,
semorinemab, zagotenemab 2345 ITAHHERER |23 3%
LTwa,

gosuranemab 1% 2D D TR C& 4 & 2
BUENEIE S NI2DW, Lo L, 4IRS
TEEFMED 2 ER &Y, MRBREZAPIEL
7z. tilavonemab 13 & T FER T/R S M7z 2 &k
DOFERICEDE, FIMABREZRG L7229,

X

1) Kikuchi K, Kidana K, Tatebe T, Tomita T.
Dysregulated Metabolism of the Amyloid-beta Protein
and Therapeutic Approaches in Alzheimer Disease. J.
Cell. Biochem. 118: 4183-4190, 2017.

2) Selkoe DJ, Hardy J. The amyloid hypothesis of
Alzheimer’s disease at 25 years. EMBO Mol. Med. &:
595-608, 2016.

3) Chen XQ, Mobley WC. Alzheimer Disease
Pathogenesis: Insights From Molecular and Cellular

tilavonemab 1&, BB MEZR L7225, i
AD BHITH L CHRMEZ RT 2 L IETE R Do
7219, semorinemab i¥ MCI 2 5 ¥ AD BH %
PG & L7z MAHER R AR C, 73 AMZ IRV
AL REMZR LD, 79 RELEL
TAD DRI HETEZES T I LB TE Lo
721", zagotenemab X 20D E IR ZE T L
72285, WO AD BEE G & LB IR T
HAZE L3R E RO b o270k L
otz

b U (I

CHETABZEEMNEL LR BBMEIZE
FZEINTELD, WINDEIAHABTHER)
MWEIRT I ENTE LD 7. aducanumab 1Tk
FDA IS4} EARFB A 57278, B HEEED A
TOHME?Z o 7272, BINOBGEEIRD S
T, HARTIEFM 2R RS 5 £ T
B E 7o T\, lecanemab (3R H A %
ZAF2ED Y T, T b OBIEMEDMERR
ETHDH. Py PUROEIRREI F 720
W& 72535 TLAHFUER T IIARR S 2 K5 R 2SI 37 R
LTW5., FRABEICR T 25 EBMH I, MCI
MO AD BE 2 X RIC LA T & TR RELL
ToOWHZRTHRI—HALNE LI %
12, FRGEN D h T ALNE, HlEHK
SR BABEIRSR A H N = — 7 — REIR
FEHEDBFEDRD HNB.

7R3 R & LR FIZRAR S 70 o,

(7

Biology Studies of Oligomeric Abeta and Tau Species.
Front. Neurosci. 13: 659, 2019.

4) Bejanin A, Schonhaut DR, La Joie R, Kramer JH,
Baker SL, Sosa N, Ayakta N, Cantwell A, Janabi M,
Lauriola M, O’Neil JP, Gorno-Tempini ML, Miller ZA,
Rosen HJ, Miller BL, Jagust W], Rabinovici GD. Tau
pathology and neurodegeneration contribute to cogni-
tive impairment in Alzheimer’s disease. Brain 140:
3286-3300, 2017.

TUMFE R 132(6), 2023.



398 NI

5) Jonsson T, Atwal JK, Steinberg S, Snaedal J, Jonsson
PV, Bjornsson S, Stefansson H, Sulem P, Gudbjartsson
D, Maloney ], Hoyte K, Gustafson A, Liu Y, Lu Y,
Bhangale T, Graham RR, Huttenlocher J, Bjornsdottir
G, Andreassen OA, Jonsson EG, Palotie A, Behrens TW,
Magnusson OT, Kong A, Thorsteinsdottir U, Watts RJ,
Stefansson K. A mutation in APP protects against
Alzheimer’s disease and age-related cognitive decline.
Nature 488: 96-99, 2012.

6) Yan R, Vassar R. Targeting the beta secretase
BACE1 for Alzheimer' s disease therapy. Lancet
Neurol. 13: 319-329, 2014.

7) Egan MF, Kost J, Tariot PN, Aisen PS, Cummings JL,
Vellas B, Sur C, Mukai Y, Voss T, Furtek C, Mahoney
E, Harper Mozley L, Vandenberghe R, Mo Y,
Michelson D. Randomized Trial of Verubecestat for
Mild-to-Moderate Alzheimer’'s Disease. N. Engl. J.
Med. 378: 1691-1703, 2018.

8) Egan MF, Kost J, Voss T, Mukai Y, Aisen PS,
Cummings JL, Tariot PN, Vellas B, van Dyck CH,
Boada M, Zhang Y, Li W, Furtek C, Mahoney E,
Harper Mozley L, Mo Y, Sur C, Michelson D.
Randomized Trial of Verubecestat for Prodromal
Alzheimer’s Disease. N. Engl. J. Med. 380: 1408-1420,
2019.

9) Wessels AM, Tariot PN, Zimmer JA, Selzler KJ,
Bragg SM, Andersen SW, Landry J, Krull JH, Downing
AM, Willis BA, Shcherbinin S, Mullen ], Barker P,
Schumi J, Shering C, Matthews BR, Stern RA, Vellas B,
Cohen S, MacSweeney E, Boada M, Sims JR. Efficacy
and Safety of Lanabecestat for Treatment of Early and
Mild Alzheimer Disease: The AMARANTH and DAY-
BREAK-ALZ Randomized Clinical Trials. JAMA Neurol
77:199-209, 2020.

10) Henley D, Raghavan N, Sperling R, Aisen P, Raman
R, Romano G. Preliminary Results of a Trial of
Atabecestat in Preclinical Alzheimer’s Disease. N.
Engl. J. Med. 380: 1483-1485, 2019.

11) Lopez Lopez C, Tariot PN, Caputo A, Langbaum
JB, Liu F, Riviere ME, Langlois C, Rouzade-
Dominguez ML, Zalesak M, Hendrix S, Thomas RG,
Viglietta V, Lenz R, Ryan JM, Graf A, Reiman EM. The
Alzheimer’s Prevention Initiative Generation Program:
Study design of two randomized controlled trials for
individuals at risk for clinical onset of Alzheimer’s dis-
ease. Alzheimers Dement (NY) 5:216-227, 2019.

12) Selkoe DJ. Alzheimer’s disease: genes, proteins, and
therapy. Physiol. Rev. 81: 741-766, 2001.

TUMFE R 132(6), 2023.

[

13) Thinakaran G, Borchelt DR, Lee MK, Slunt HH,
Spitzer L, Kim G, Ratovitsky T, Davenport F, Nordstedt
C, Seeger M, Hardy J, Levey Al, Gandy SE, Jenkins NA,
Copeland NG, Price DL, Sisodia SS. Endoproteolysis of
presenilin 1 and accumulation of processed derivatives
in vivo. Neuron 17: 181-190, 1996.

14) Gratton R, Tricarico PM, Moltrasio C, Lima Estevao
de Oliveira AS, Brandao L, Marzano AV, Zupin L,
Crovella S. Pleiotropic Role of Notch Signaling in
Human Skin Diseases. Int. J. Mol. Sci. 21, 2020.

15) Doody RS, Raman R, Farlow M, Iwatsubo T, Vellas B,
Joffe S, Kieburtz K, He F, Sun X, Thomas RG, Aisen PS,
Alzheimer’s Disease Cooperative Study Steering C,
Siemers E, Sethuraman G, Mohs R, Semagacestat
Study G. A phase 3 trial of semagacestat for treatment
of Alzheimer’s disease. N. Engl. J. Med. 369: 341-350,
2013.

16) Coric V, Salloway S, van Dyck CH, Dubois B,
Andreasen N, Brody M, Curtis C, Soininen H, Thein S,
Shiovitz T, Pilcher G, Ferris S, Colby S, Kerselaers W,
Dockens R, Soares H, Kaplita S, Luo F, Pachai C,
Bracoud L, Mintun M, Grill JD, Marek K, Seibyl ],
Cedarbaum JM, Albright C, Feldman HH, Berman
RM. Targeting Prodromal Alzheimer Disease With
Avagacestat: A Randomized Clinical Trial. JAMA
Neurol 72: 1324-1333, 2015.

17) Wilcock GK, Black SE, Hendrix SB, Zavitz KH,
Swabb EA, Laughlin MA, Tarenflurbil Phase IISi.
Efficacy and safety of tarenflurbil in mild to moderate
Alzheimer’ s disease: a randomised phase II trial.
Lancet Neurol. 7: 483-493, 2008.

18) Green RC, Schneider LS, Amato DA, Beelen AP,
Wilcock G, Swabb EA, Zavitz KH, Tarenflurbil Phase 3
Study G. Effect of tarenflurbil on cognitive decline and
activities of daily living in patients with mild Alzheimer
disease: a randomized controlled trial. JAMA 302:
2557-2564, 2009.

19) Rinne JO, Brooks DJ, Rossor MN, Fox NC, Bullock
R, Klunk WE, Mathis CA, Blennow K, Barakos ],
Okello AA, Rodriguez Martinez de Liano S, Liu E,
Koller M, Gregg KM, Schenk D, Black R, Grundman M.
11C-PiB PET assessment of change in fibrillar amyloid-
beta load in patients with Alzheimer’s disease treated
with bapineuzumab: a phase 2, double-blind, placebo-
controlled, ascending-dose study. Lancet Neurol. 9:
363-372, 2010.

20) Salloway S, Sperling R, Fox NC, Blennow K, Klunk
W, Raskind M, Sabbagh M, Honig LS, Porsteinsson AP,



TV NA =R B g B AR 399

Ferris S, Reichert M, Ketter N, Nejadnik B, Guenzler V,
Miloslavsky M, Wang D, Lu Y, Lull J, Tudor IC, Liu E,
Grundman M, Yuen E, Black R, Brashear HR,
Bapineuzumab, Clinical Trial I. Two phase 3 trials of
bapineuzumab in mild-to-moderate Alzheimer’'s dis-
ease. N. Engl. J. Med. 370: 322-333, 2014.

21) Vandenberghe R, Rinne JO, Boada M, Katayama S,
Scheltens P, Vellas B, Tuchman M, Gass A, Fiebach JB,
Hill D, Lobello K, Li D, McRae T, Lucas P, Evans I,
Booth K, Luscan G, Wyman BT, Hua L, Yang L,
Brashear HR, Black RS, Bapineuzumab, Clinical Study
1. Bapineuzumab for mild to moderate Alzheimer’s dis-
ease in two global, randomized, phase 3 trials.
Alzheimers Res. Ther. 8: 18, 2016.

22) Sperling RA, Jack CR, Jr., Black SE, Frosch MP,
Greenberg SM, Hyman BT, Scheltens P, Carrillo MC,
Thies W, Bednar MM, Black RS, Brashear HR,
Grundman M, Siemers ER, Feldman HH, Schindler R].
Amyloid-related imaging abnormalities in amyloid-
modifying therapeutic trials: recommendations from the
Alzheimer’ s Association Research Roundtable
Workgroup. Alzheimers Dement 7: 367-385, 2011.

23) Salloway S, Marshall GA, Lu M, Brashear HR. Long-
Term Safety and Efficacy of Bapineuzumab in Patients
with Mild-to-Moderate Alzheimer’s Disease: A Phase 2,
Open-Label Extension Study. Curr Alzheimer Res 15:
1231-1243, 2018.

24) Godyn J, Jonczyk J, Panek D, Malawska B.
Therapeutic strategies for Alzheimer’s disease in clini-
cal trials. Pharmacol. Rep. 68: 127-138, 2016.

25) Honig LS, Vellas B, Woodward M, Boada M, Bullock
R, Borrie M, Hager K, Andreasen N, Scarpini E, Liu-
Seifert H, Case M, Dean RA, Hake A, Sundell K, Poole
Hoffmann V, Carlson C, Khanna R, Mintun M,
DeMattos R, Selzler KJ, Siemers E. Trial of
Solanezumab for Mild Dementia Due to Alzheimer’s
Disease. N. Engl. J. Med. 378: 321-330, 2018.

26) Cummings JL, Cohen S, van Dyck CH, Brody M,
Curtis C, Cho W, Ward M, Friesenhahn M, Rabe C,
Brunstein F, Quartino A, Honigberg LA, Fuji RN,
Clayton D, Mortensen D, Ho C, Paul R. ABBY: A phase
2 randomized trial of crenezumab in mild to moderate
Alzheimer disease. Neurology 90: e1889-e1897, 2018.

27) Ostrowitzki S, Bittner T, Sink KM, Mackey H, Rabe
C, Honig LS, Cassetta E, Woodward M, Boada M, van
Dyck CH, Grimmer T, Selkoe D], Schneider A,
Blondeau K, Hu N, Quartino A, Clayton D, Dolton M,
Dang Y, Ostaszewski B, Sanabria-Bohorquez SM,

Rabbia M, Toth B, Eichenlaub U, Smith J, Honigberg
LA, Doody RS. Evaluating the Safety and Efficacy of
Crenezumab vs Placebo in Adults With Early
Alzheimer Disease: Two Phase 3 Randomized Placebo-
Controlled Trials. JAMA Neurol 79: 1113-1121, 2022.

28) Ostrowitzki S, Lasser RA, Dorflinger E, Scheltens P,
Barkhof F, Nikolcheva T, Ashford E, Retout S,
Hofmann C, Delmar P, Klein G, Andjelkovic M, Dubois
B, Boada M, Blennow K, Santarelli L, Fontoura P,
Investigators SCR. A phase III randomized trial of gan-
tenerumab in prodromal Alzheimer’ s disease.
Alzheimers Res. Ther. 9: 95, 2017.

29) Sevigny J, Chiao P, Bussiere T, Weinreb PH,
Williams L, Maier M, Dunstan R, Salloway S, Chen T,
Ling Y, O’Gorman J, Qian F, Arastu M, Li M, Chollate
S, Brennan MS, Quintero-Monzon O, Scannevin RH,
Arnold HM, Engber T, Rhodes K, Ferrero J, Hang Y,
Mikulskis A, Grimm J, Hock C, Nitsch RM, Sandrock A.
The antibody aducanumab reduces Abeta plaques in
Alzheimer’s disease. Nature 537: 50-56, 2016.

30) Selkoe DJ. Alzheimer disease and aducanumab:
adjusting our approach. Nat. Rev. Neurol. 15: 365-366,
2019.

31) Day GS, Scarmeas N, Dubinsky R, Coerver K,
Mostacero A, West B, Wessels SR, Armstrong M]J.
Aducanumab Use in Symptomatic Alzheimer Disease
Evidence in Focus: A Report of the AAN Guidelines
Subcommittee. Neurology 98: 619-631, 2022.

32) Logovinsky V, Satlin A, Lai R, Swanson C, Kaplow J,
Osswald G, Basun H, Lannfelt L. Safety and tolerability
of BAN2401-a clinical study in Alzheimer’s disease with
a protofibril selective Abeta antibody. Alzheimers Res.
Ther. 8: 14, 2016.

33) van Dyck CH, Swanson CJ, Aisen P, Bateman R]J,
Chen C, Gee M, Kanekiyo M, Li D, Reyderman L,
Cohen S, Froelich L, Katayama S, Sabbagh M, Vellas B,
Watson D, Dhadda S, Irizarry M, Kramer LD, Iwatsubo
T. Lecanemab in Early Alzheimer’s Disease. N. Engl. J.
Med. 388: 9-21, 2023.

34) Oxford AE, Stewart ES, Rohn TT. Clinical Trials in
Alzheimer’s Disease: A Hurdle in the Path of Remedy.
Int. J. Alzheimers Dis. 2020: 5380346, 2020.

35) Ricciarelli R, Fedele E. The Amyloid Cascade
Hypothesis in Alzheimer’ s Disease: It's Time to
Change Our Mind. Curr. Neuropharmacol. 15: 926-935,
2017.

36) ArendtT, Stieler JT, Holzer M. Tau and tauopathies.
Brain Res. Bull. 126: 238-292, 2016.

TUMFE R 132(6), 2023.



400 NI

37) Barbier P, Zejneli O, Martinho M, Lasorsa A, Belle V,
Smet-Nocca C, Tsvetkov PO, Devred F, Landrieu I. Role
of Tau as a Microtubule-Associated Protein: Structural
and Functional Aspects. Front. Aging Neurosci. 11: 204,
2019.

38) Chaudhary AR, Berger F, Berger CL, Hendricks AG.
Tau directs intracellular trafficking by regulating the
forces exerted by kinesin and dynein teams. Traffic 19:
111-121, 2018.

39) Ait-Bouziad N, Chiki A, Limorenko G, Xiao S, Eliezer
D, Lashuel HA. Phosphorylation of the overlooked
tyrosine 310 regulates the structure, aggregation, and
microtubule- and lipid-binding properties of Tau. J.
Biol. Chem. 295: 7905-7922, 2020.

40) Ramkumar A, Jong BY, Ori-McKenney KM.
ReMAPping the microtubule landscape: How phospho-
rylation dictates the activities of microtubule-associated
proteins. Dev. Dyn. 247: 138-155, 2018.

41) Mroczko B, Groblewska M, Litman-Zawadzka A.
The Role of Protein Misfolding and Tau Oligomers
(TauOs) in Alzheimer's Disease (AD) . Int. J. Mol.
Sci. 20, 2019.

42) Ando K, Maruko-Otake A, Ohtake Y, Hayashishita M,
Sekiya M, Iijima KM. Stabilization of Microtubule-
Unbound Tau via Tau Phosphorylation at Ser262/356
by Par-1/MARK Contributes to Augmentation of AD-
Related Phosphorylation and Abeta42-Induced Tau
Toxicity. PLoS Genet 12: €1005917, 2016.

43) Boxer AL, Qureshi I, Ahlijanian M, Grundman M,
Golbe LI, Litvan I, Honig LS, Tuite P, McFarland NR, O’
Suilleabhain P, Xie T, Tirucherai GS, Bechtold C,
Bordelon Y, Geldmacher DS, Grossman M, Isaacson S,

TUMFE R 132(6), 2023.

Zesiewicz T, Olsson T, Muralidharan KK, Graham DL,
O’Gorman J, Haeberlein SB, Dam T. Safety of the tau-
directed monoclonal antibody BIIB092 in progressive
supranuclear palsy: a randomised, placebo-controlled,
multiple ascending dose phase 1b trial. Lancet Neurol.
18: 549-558, 2019.

44) Qureshi IA, Tirucherai G, Ahlijanian MK, Kolaitis G,
Bechtold C, Grundman M. A randomized, single
ascending dose study of intravenous BIIB092 in
healthy participants. Alzheimers Dement (N Y) 4:
746-755, 2018.

45) West T, Hu Y, Verghese PB, Bateman RJ,
Braunstein JB, Fogelman I, Budur K, Florian H,
Mendonca N, Holtzman DM. Preclinical and Clinical
Development of ABBV-8E12, a Humanized Anti-Tau
Antibody, for Treatment of Alzheimer’s Disease and
Other Tauopathies. J Prev Alzheimers Dis 4: 236-241,
2017.

46) Florian H, Wang D, Arnold SE, Boada M, Guo Q, Jin
Z, Zheng H, Fisseha N, Kalluri HV, Rendenbach-
Mueller B, Budur K, Gold M, Aware I. Tilavonemab in
early Alzheimer’s disease: results from a phase 2, ran-
domized, double-blind study. Brain
10.1093/brain/awad024, 2023.

47) Teng E, Manser PT, Pickthorn K, Brunstein F,
Blendstrup M, Sanabria Bohorquez S, Wildsmith KR,
Toth B, Dolton M, Ramakrishnan V, Bobbala A, Sikkes
SAM, Ward M, Fuji RN, Kerchner GA, Tauriel I. Safety
and Efficacy of Semorinemab in Individuals With
Prodromal to Mild Alzheimer Disease: A Randomized
Clinical Trial. JAMA Neurol 79: 758767, 2022.



T IV NA =P % R BB g 401

— &E7074-)
KE #— Yoichi Ohshima
Frlg - Bk o RO ILAR A R v v — RN EL - R
W& R D 19984F  fRHERIR SR SRS
19984F  RUHBHF SRR R F M ppe A AR
A 20064F  T-HERFARFFE MM 2 FERIF7es 4
J\\“ 3 L 20084F  SUHBHE L BRB RS AL A R 4 2 3
- 20114F  BUERME L BER R M IR M B il i P RE B
20124F  BUARHE LR R R AR A= BE RE o138 PR 2 PG A
20174 RUEBIBRR AR v & — IR E FIR R
2018 4~ Bk

BT L IR, FRAE
F7%EHE 0 1. AlO-vyear longitudinal study of deep white matter lesions on magnetic resonance imaging. Tamura A,
Kuriyama N, Akazawa K, Ozaki E, Watanabe I, Ohshima Y, Kondo M, Takezawa N, Takada A, Matsumoto
S, Takeda K, Yoshii K, Yamada K, Watanabe Y, Nakagawa M, Mizuno T. Neuroradiology 63 (10): 1599-
1609, 2021.
2. Nicotine and methyl vinyl ketone, major components of cigarette smoke extracts, increase protective
amyloid- f# peptides in cells harboring amyloid- f# precursor protein. Ohshima Y, Iwata K, Ibi M,
Matsumoto M, Katsuyama M, Yabe-Nishimura C. J. Toxicol. Sci. 43(4), 257-266. 2018.
3. Mutations in the f -amyloid precursor protein in familial Alzheimer’s disease increase A S oligomer
production in cellular models. Ohshima Y, Taguchi K, Mizuta I, Tanaka M, Tomiyama T, Kametani F,
Yabe-Nishimura C, Mizuno T, Tokuda T. Heliyon 4. doi: 10.1016/j.heliyon.2018.e00511. 2018.
4. Low vitamin and carotenoid levels are related to cerebral white matter lesions. Ohshima Y, Mizuno T,
Yamada K, Matsumoto S, Nagakane Y, Kondo M, Kuriyama N, Miyazaki T, Takeda K, Nishimura T,
Nakagawa M, Ozasa K, Watanabe Y. J Nutr Health Aging 17(5): 456-460. 2013.
5. Regulation of axonal elongation and pathfinding from the entorhinal cortex to the dentate gyrus in the
hippocampus by the chemokine stromal cell-derived factor 1 alpha. Ohshima Y, Kubo T, Koyama R, Ueno
M, Nakagawa M, Yamashita T. J Neurosci 28(33): 8344-8353. 2008.

TUMFE R 132(6), 2023.






