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[ ABSTRACT ] Alzheimer’s disease ( AD ) is the most common form of irreversible dementia. In addition to assessing of

patients” memory abilities, positron emission tomography ( PET ) , as a non-invasive diagnostic modality with high sensitivity

and qualitative or quantitative imaging of the target sites, can qualitatively and quantitatively evaluate B-amyloid ( AB) ,
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tau proteins, synaptic proteins, and other related biomarkers, which is of great significance in the diagnosis of AD. As PET

18

imaging approved by FDA, ["*F|-flutemetamol, a derivative of "°F labelled thioflavin-T, and ["*F|-florbetaben, ["*F]-florbetapir,

which are phenylpyridine derivates, have high specificity in their affinity for AP plaque binding. Other radionuclides such
as “Ga and *Cu labeled radiotracers also showed high affinity with AB plaques. Quinoline derivatives ["*F]-THK5351,

["*F]-PPQ8, benzimidazolopyrimidine and pyridine-indole derivatives [*F]-T807, and lansoprazole derivatives [''C]-NML as

PET imaging agents, can quantify tau protein tangles. And the structural derivatives of levetiracetam [''C]-UCB-J and ["*F]-

SDM-8 can measure synaptic density, while the structural derivatives [*F]-FPEB of 3-fluoro-4-acetylidene-benzylnitrile can

assist in the diagnosis of AD by binding with mGluR5. The fluorobenzoyl derivative ['*F]-altanserin, with ketoserin as its

structural parent, acts on 5-hydroxytryptamine to study the molecular changes of early AD.

B R 7% 16 2R 95 ( Alzheimer’s disease, AD ) J& ¥
SR SR UL, LR E SR N T RE A A T
2 5 FT A R 001 60%~80% [, HRTIN R, K
i S WAL tau 25 R A28 I 2T 4445 (NFT)
B UEMFEE T (AB) UIRUE MM ZFEHEE AD £ %
(9 FRAFAE . AP LKA UEIN Ny, AP MITTRUE AD ]
V) o 8 9 35 — A8 Ak, B & NFT FIR 28 70 20 ff 3T
T2 MR R LAY tau TR R RN
HX Bl 22 R G0 P I AHOCEE SR S THe, X2
AD FARHLEI Y 5 — A O 3R . BRI AE 212U
g AR, B LIS AR BEHLRN NFT
A5 BRARRAE D TEHE SCRe, (BR AR 2T XA TR
KIRBRYE L IR T A STETZ 3 (PET) 1R —Fh
RPER S AR A2 B, o] Dot FoE wF
i AR BEHREL NFT AHCAEbREY), X AD 22 A
IR AN, MR L, 5 i
NIRRTy Z BT % Q0K , "I LLGE A PET B4
T2 fil s 1SR PP AD BTN NDNRE 7 AR SO AR ok
ARG A AD 20 PET W52 R0 8T A 4k
AP BEF AP BEHUTAUE H B AD K R I
AR, R AD BEF MRS R Y AR
AR ARE N A PR (VaD ) s (FTD )
Hr, JERKIL AR BEHL, A28 2 BORERI AR
BEHURE AD B B2 WA T BN BT, ERTE
FAMCH/NT T AR WA B EAERAR R T ik
Y. ROMMNE e R IR
1 GAREZR -TATAEY PR R kT
B AL R AR BT R 0], B R A T A
¥ % N "C(1,,=20.4 min) F1 "°F (¢,,=110 min ), LA
Pittsburgh compound B ( PiB ) R A% g T R
[MC]-PiB (I 1A), 25— W 205 H AB-PET
BR. [VC] -PiB g5 h B BRI AR #EE -T 4
BB AL I B R, DA R R R R v A S A
i AR AL ZAERE |, [A] i 7E SR 2 4 rp v

AT ATER AT B 3R s X LU B AR . S
FExtBALAR L, ["'C ] -PiB £ AD 213 Bz 5 b 45
B O 5. (6- [CRUT 4 ( I ) HIREREE)
I |-1,3- FRTFmEmk -2 FEOnkiE -2- i (['C FAZD2184
(EB), tjE—FalHT AB MG K "'C Arid 5,
XFVE R FERR R AT LA SRR ) [ K= (84«
1.0) nmol + L™ ], fE-S5HAE AD B 14 KMk 1z 5 X 35
gigy 1P T e R E MRS (1,,=20.3 min), B
i Tz AT Z N H .

A
HO S ;CH3
/ N
N H

B
HO S = H
/
N N ICH
C HO S
T
N L N
lXF

N —
D N _
N /N
mE NN s N oH
OH

E1 "CR"F&ZEMCHRRESR THEDERERH A
["'C]-PiB, B : [''C]-AZD2184, C : [“F] SR . D« [PF]-FC119S

SF bR G0 B ST PR B R R 2 R ) O 3
(1,,=109.8 min ), BIULHEIEIR) 12 H . 2013 4, [ °F ]
FAEEZUR ([F ] -lutemetamol/ [ F ] -GE067, /8 1)
PG FEEE MY )R (FDA) #bifE, KEFI/N
BUnfEfsci R, e HA Y [V'C] -PiB MBI g
FFOE, HPIH AR Stk ARG, R [ °F ] SR
FEARYETE E, MREA A YERGE R [ 'C ] -PiB
TG R 1445 0 — i I R S, [ F ]
RS SR TEAR ARSI fids AB 25 8 7 T FL AT AR e ) S



- 496 - T E 25 56 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 7 H, 4543 % 45 711

PERERE 0 peah, ARSI T [ YR ] R
FORM [ C ] -PiB £E AD fEE FIX B AZ I P B,
[UF ] U SR IX 43 AD 3 S A fade B ot B 2 1) R
W N 97.2%, Fr5FE N 85.3%, TEIX4r AD H & M
X R 71, ["C] PIB 5 [ "F ] B3 /RA A
LR e 1 1 5 [ ] R SRME, [ PF ] -
FC119S o2 IR IF-WEW R RERR B AL AB-PET 1 5251
(ED), %5 FRES KRGS ) AP me St as
Ho SEEXT AL, 4 [°F] -FC119S 5 AD
FRETERRI | W85 2 BT X AR SR (SUV)
e FALYC] -PiB S ["F] -FC119S Wifh 57
1) PET/CT (I G2 W i) A 2808 0 52 B2 D RN D) g e 1
(MCI) F1AD'7Y,

2 ORCIHMENE K ZORCIERT Y AR OIEE = R
A B A RIS S E ST AR R
W1, ©15 AR HA RS Y T bR
WL EIRE, KUNG 45 1 i) AR [R) 4 4 14
RO WHILE T — R KLY,
B RS A I 1 SRR RO AT P AR iR
BERA, 3 M HE K IR 2 RN EE T L R A
R AR S5 AR, HIE G Sk pe >, H
th, ORI AW [OF ] A ([FF ]
florhetaben/ [ "*F ] -BAY94-9172, & 2A ) T 2008 43
17T RS Y, T 2014 4E 3575 FDA it 2,
I R H A 2B, [ °F ] - A5 b i xt AR BEHAT 1R 5
RS T S ESE R e T AR S KR (DLB)
BEMAD B [UF ] UL [1C ] -PiB
Bz 12 M T DLB B3, 78 AD B Khxid [ °F ]
B PR BUKF T 8, B [ F ] A A X
4% DLB Fl AD B3 i s 2,

b
A | 01:1
IXF
Y W/ N/
5 }4@[@

ISR

B2 ZEZHBREZHUIETEWRERH A [F] IR
fEfbise, B . [F] AP

520 1 W0 e B B IO 00 . IR AR O L
85 RE AT DA DX I PR I A Ry S5 I e e S - AL
VAR 45 1) SR B N [1) 25 PR 2R 08 2 52 W) 381 AR5 19 2B
ROR . B, EfR B AR & B R ORI RE
ikl b, BESE NG GIA T IERERME A £ M Bk
e ZE g, [PF ] B MBS ([F ) florbetapir/ [ B ]

AV-45, [ 2B) JE—F oK 2L sE i AE i AR B
S0 1200 P 2012 4E 3K FDA b, JFAE AD PR
G P Tz YRR S AR bR i AR 1 R
— I [ OF ] AR A 6 T 22 b i PR
e TR AT [F ] ST PET BHR 530S AB
o B 22 (] s MEFE HEOC R, PET AR R < [ F )
FATAT- 53 A 7E AD SB35 BU 5 ff A 0 il A DTRRR A
Hr, UL S S FILE AD K 4 R DX I R e
(SO R AR, FEHAES AT HER)S [ °F
BG5S AR 255 YRR 2L F BRI 2 5.
2013 4F & F M —I L Hoe TG R 2R, AD &
HMCL R E Rz G e [ °F ] ST )s
BRI EFIEH . SRtk 23, i [ °F ]
FASALTJ , NGRL I B2 5T 1 AP BEH TR 5 11 IR
M AD SR R IEARSE, I W RIFEILAL R SUV &
& T R BY TAPA6 AD /> SR

WP R “Cu &—FHEAE Y PET A% (1,,=12.7h,
B=17%, B=39% )", I HIHLC 2 3 R 245 4 B
YE4 BEE AR, T LIIF &R “Cubric i AB B H.
HICKEY 45 PV R8T —FE 2 45 FE I E IS4 1 **Cu
HCEF 25 [ *Cu ] -Cu ( 1T ) -ATSM T AB KEH K,
1%, 2496 BAHEIEL, [ *Cu -1 (K 3A) FI[ “Cu ]-2
(K 3B) Ae5 A BEHUA L4 & /NBRE B # ki 53
(~13mBq) 245, FEMGHXT [ “Cu ] -1 Fi1 [ “Cu ] -2
A 11% M3, B+ [“Cul -Cu ( TT) -ATSM £2
SE MG HLAT DL ZE b o i 5 B, 2 T RE S A T LA
TEMZ G, & IR ERERIR [V'C ] -SB-13 4>
TR R R, ORI T LGl RS [A] mem e
FUEHIALAB IKEEZE &, A B K5 AP 1Y%
Jyitim T HAEAI B 4TS REM (ALHE NFT FE% 5
), BT R OSSR A 0 i 2 AR ) AB
BT ey L R, LIMA& Y TR T L
W HRE I A iR (BRARER AR ) Cu (1) L&Y
[“Cu] -3 (EI3C), #EHH 7 RMEBEWELH, H
[“Cu ] -3 AbFRA ) AR (1~42) L4k, SIS LA
BEAM, RFZDENTES AP B TA LSS,
H5EPAERYNEAHEG, B#IKES [“Cul -3 (85mBq)
i 2 ik i A /N BU/ N TE B R R TR AR 2R 1 (Mo/
Huap695Swe ) FIRASHY AN FEZE 1 (PS1-DE9 ) XU It
PH/NEL CAPP/PST) i fitss [ *Cu ] -3 ST .

SGa & —FEFHT PET BUL MU, 2k
TN 68 min, ALLEISEHAR R “Ce TS, H
FER KL e MK T/ R 272 d, RRIFAK A “Ge-
®Ga & A E T AE K TK — 4 1 A S5O0 B ] P 4R 4



W E 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 7 H, 4543 % 45710 © 497 -
s ’ i3 ©
S o L e o Necl s
TNTTS N AN NS N~ >NH
H N H NN =
\ O
l
X O

3 [MCul FRIEEZHEEMEE Cu ( 11 ) -ATSM H74EM LB 27

“GalZE P Gat MENMMRER, TS MERR. |
FE 5 2 M TR T L % 9 6 45 45 A4 b iy B8 i ik 11 T g
A R Y, AT LR S 1,4,7,10- PORZRER
5 -1,4,7,10- PU Z R (DOTA ). NOTA- 3% #115E
Jie g ( NOTA-NHS-ester ) % 45 1) (1) 3 ) G 2 45 77 2
FibRic. ZHA 2 S HGE T “Ga bR i & 51 NNV- XL
[2- B -5- (ROH:) Wh ] &M -N, N- 1R
(HBED-CC ) - K 24 3 he 25 17 A 1 i a2 0 (1| 4),
SRR B 5 45 R R IZ K B IR AR SRR
HA G REASE R, B T3 1 i 5t R ae ) 22
AR HI T2 W A 30 493 A0 AL

0
0 NHR
NHR™ N o |
68Ga
N ”,-
O&L
o

“N

.)QO

0

A

— N

e o) )
*‘ nN

n=3~7

B4 “GatRidEZBEMEEEHF

tau EEREHFA  AD BEM T AP 5 tau B FIREM
AOW I 22 S d Rk (29 5~20 4% ), HUTRTE AR Y X
80, AR AR R TR AU T B, T tau AR R4
(AT E S0 T 7 J550 1) B e vy, LT A8 XS [ 174 IF 2
FAICHE I tau, EAEMHESL (4R) tau, =HKE (3R)
tau, 1R 3R/AR tau S50 WAE, X EEHF A B
TF tau B FAMIDCHIR LI T ek, @t XA
[FIZE A ST, s RATT AR ) . 2R I Rk - g Tl g
WSIREAT AR . PRI/ ERE L - T RS - PRk /
ARIFUEMESS (PBB) TA W45, xR4T I PRI 1Y
tau %E ﬁ%ﬁ%ﬁﬁﬁ?ﬁéﬁo

1 MERRATA Y XA AR T KR AT A )2 tau R
LR S R g R 0 S e IR A

A : [%Cul-1, B : [*Cu]-2, C : [*Cu]-3

["F ] -THKS523 ( [ 5A) 78 AD & R ®int . wint,
HEE 0 - LA R T B v A v R, L P o 9 v B U™
T T RS, B T HAE IR — A,
AR B IE BE A LT 6- [ (3-°F-2- BRI ) NG ] -
2- (4- “HILESEFIL ) Wi ([ °F ] -THKS105,
5B). 6- [(3-"F-2- %3 ) WA | -2- (4- H 3
RIEEIERL ) i ([°F ] -THKS117, & 5C) F16-
[(3-18F-2- 24k ) DAL | -2- (4- W ARnkng 5L ) s
i ([ "F ] -THKS351, [ 5D ) % tau B B, HLs
BRI [ F ] -THK523 ¥4 s 0, 5[ %F -
THK5105 #1 [ "F ] -THK5117 #H e, [ "F ] -THK5351
AR ST BR R TR, 7E B DR B R AR
I PG A MR L B g 4041

A ALEF (MAO) -B J&—~ AD & 52 57 i i 45
BN, AR SR [ °F ] -THK-5351 2 7E it 5
MAO-B 2564 . R T s iRiXFif , LERDSIRISUK
B NIRRT 2- MR IRk BE SRR (PPQ) AT
) [ F ] -PPQS 1 [ F ] -PPQ9 ( &l SE. SF), f&
HhTE GRS A SR R, X P FRET AL PPQ A7 AR )
tau 25 1 H AR & 10456 2= 1 1 (1Cs, 4331k 4.9 il
6.9 nmol + L"), [ {E Rk FM: tau 55 PET W57,
A2 R MAE, S5 A TRt — 2k,
2 JRIFWRmR I g g Ak e e AR [ F ] -T807/
[ "F ] -flortaucipir ( &l 6A ) Al [ "F ] -T808 ( |41 6B ) /&
AR TR I RO T R - B E S tau B 1M R R
B 75 A0 Tl i AD SR Y IR AT
BB B U Scatchard 23T B, [ ¥F | -T807 FI
[ "F ] -T808 X i %ot W2 e i £F 4 ) tau 2 1 ( PHF-tau )
HREA B E RS (K, 735009 14.6 F1 22 nmol - 171) 147,
2020 4F FDA it #E [ F ] -T807 T AD B4R 2 .
{BIERPIBFSE B [ °F ] -T807 78 AD it 514 b
PERRSE (PSP) PR AR SRS & 7, Xl g
R[] A T80T 55 (AR e L A9 MAO ki) -,
IS ILE AT ) MAO 454, & AR e, M
e AE T 1807 M4k & 7. Wik, KROTH % %) %



- 498 - T E 25 56 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 7 H, 4543 % 45 711

A le/\/O N B |OH C o
RN O A I8F\}\/o O A
O ¢ .
N
G 0
I H

D OH E F
xxF\/'\/o N le/\/O\/\O/\/OmN _ IXF/\_/\O/\/O\Q\/I _
N = N
NN Z N\ OH 7 N\
N N & N &

N N-
H

Es5 BHatuEAWEMITEDLEPET ZR A
E : ["FI-PPQS, F : [*F]-PPQ9

H
A ~—N B N C == )
| | \ N AN \ / \ N
N~ — N AN\ N ISF | N
\ /'IXF — > N
N H

A : ["F)-THK523, B : [*F]-THK5105, C : ['*F]-THK5117, D : ["*F]-THK5351,

D C[I\i b E
6 FEIHBKMZE tau ZEHH¥[E PET B F
F : ["*F]-IBIPF2
T [PF]-P1-2620 B F (E 6C), B A5
MAO-A I MAO-B f B #8254, X BEME Y tau 25 14
RERGIRE R ER S M, 2R 8xR, AD 2
R tau B ATOREY [ °F ] -P1-2620 PET #42 HA 1R
0 1 PR e R L B I L 0, TSR 30~90 min
Iy AT AR R4, 20t 30 min (9 PET $14, @it
AR (DVR) M SUV BN AR E AT WAL, T
5 45~75 min 19 EMET 3 X 5> AD B3 Mg 32
R 3 Scatchard 2> #71, [ *F ] -T808 1V 5 tau & H
BRI —FEE B M2 A, P UESE T HX tau
FEARER T T AR, T [PF] -
T8O8 ARt At vt M Sl 5 B DUBR ) ) 8, A5
HAEBT [PF ] -T808 Mt [ °F ] -GTP1 (&l
6D ). [ "F ] -GTP1 Xt tau 2 (IR A48, 5 AD 41
AUy AR BEH ol MAO-B 2558 /0, JaPA i i # 25
&, BEMINIX 7Y AD BF FEREZ I #H4 . eath,
KAIDE %5 "2 SR S04 B T 4 A R A Qb S S 45 1Y
P FRiC AT BRI EIEE (BIP) fi4E%), [ ®F ] -IBIPF1
(E 6E) it [ F ] -IBIPF2 ( & 6F ), JFiFAh 1T 1E ik
PPk tau A BRI ATRENE . 5 [ F | -IBIPF2 A LL,
[ "F ] -IBIPF1 X} tau 2 (1 3E £ VL 4, taw/AB HLAH
34.8, KBS 2 min B4 6.22% 1D+, HEHGE R,

H
F H

Dy D

|3F

R

181:

A : [*F]-T807, B : ["F]-T808, C :["“F]-PI-2820, D : [*F]-GTP1, E : ["*F]-IBIPFI,

HAE /N BRI 1R R s . IRk, 32T BIP 48
F6 HE— 2 2 K A 34 BT LT % B A 200 tau 3 R
A

2% P BT R K S R TR PR PR A A R
tau K, FAWAZ 25 0 AR T (Ve ] -N- I
g (NML) (B 7A) F1 [ °F ] -NML (& 7B) 4§
2LRPIMATAEY) . [ 'C ] -NML & —FP ] LA tau 5
FIZLR A NFT PET BR27] . EAR/NERRXT [ 'C -NML
FOPRRIRAG , (HARE ARy K 25 3 R SN AN %
Som > xRS RN [ 'C ]-NML 4589 ] N-""CH,
R IR -NH P AT )3 38 Xt au 25 110038 A0 0,
B [ "F ] -NML f AR50, [ F ] -NML 7£ MCl/
AD F BB R AL, HICHEIE AN A 5 tau 1
AR R EE S, AR ATER AR tau 2 R

ICH,

A
CF
C[N //O O\/ 3
S —
N \ /
N
B / -
18
C[N » O
/ S — F
N \ /
N

7 ZRAMGTEYE tau EABHF
22 R (NML), B : [“F]-NML

A : ["C]-N-



2 S R A

( Chin J New Drugs Clin Rem ) 202447 A A3 BT + 499 -

3 PBB BN tau HEABF ['C] -PBB3 ([ 8A)
HA PBB A4, B85 NFT #4745 4 70, AR
e M, F ARICE AT [ F ] -PM-PBB3 (
8B ) A LIXF P301L f A AH G T tau ( MAPT ) 5721
FTD #4712 Wr, 5l 7 ["'C ] -PBB3 % B4 {5 M 4%
fiX. RoEtEis . IR E FEE, ILBrsEIEm 1
PBB3 i 5 7 75 fiki 7 A 7 B8 AN {5 AD B V) A
(1 tau 2R FUSREE . INHIDRE T R S50 25 40 2 DI AR O
i HAEFEA 4R Fl 3R/4R tau 2 728 9 FTD M3
HA REHRTE

E 8 PBB &% tau EH B
PM-PBB3
IR E A A SR AD 21T PET 287 AD Sl
BATPES, ST R G B It & KRG M AT
HATPE R R A RGP . LI R], K%
filt A SRS AD FRE DA HIBRBA A AR TR, 58 fikate 2k 0k
WiES AD INHIBERRAEAEAR M 0 Sk (vl IR
Shy— TG I 2 fh 2% 5 RO VES AR AR AR AR, B R T
i AD FIAFIDIGE
I AECPIVOREET A Y 5 Ml %% B ) — ik bn
EYREM/NEREEREA 2 (SV2), SV2 HAH =i
A9 (SV2A ., SV2B 1 SV2C), 7EKBRAMAM hH#4 %
ik, HAMATE L, SV2A JLT-7ErA s filt h &R A 235
7 F 5 fil i A 0 R 2 /Ny, ASACRT DA 2 i/
HWRIMIEER, R RER R A fE . AR il 38 fa s
Pt m] IPPAG A 2 o0 h S MR I 0, {0 SV2A 7E %
fil/INIEL TR 3 AR B4 A, ) ARG D 5 fh 2 185 T RE B Sy
HEW

WL, PR T DAZE SRV I ES # A R A A=
["C]-UCB-J (I 9A), X SV2A HA & i35 il Ty Fi
R, CHH T AR, [/ ['C] -UCB-J 1
PET &% 58 filh 2 1 % B w125 F o 6 B, 174l AD
FEE OB I 1 5 fish 2 BEINE, AD R S i e
REZIRF AR, UL T SV2A K28 fih % B, Al 4R Ny
PREFBIR R ANGIT RO A ) T, E AT Ly

A : ['C]-PBB3, B : [*F]-

AD FEEAFR RS L [ UF ] -SDM-8 (] 9B )
RERPE, R BIRHEICR | A& AL LU 12 R B
BRSPS G, S [ 'C ] -UCB-) RIRERA 5
J1o M B R B LA B B v AR R £ 4
AT 470, ['F ] -SDM-8 45 B2 Al 4 6 75 #1 [f] SV2A
(RO B 1O SV2A [ PET BRI T ASE &
A PR A B AL, AAE KR AE X tau 5 AB (Y
BB I, IR A b SR RE ) 2 BB R
MR AD (28 A 2 HEA IR AR ST

A F F F
F
& &
AN AN
of '
NN icH, N A

B9 AZHFEIBEMLTEYRIR/RRIEEFEEHA A
[''C]-UCB-J, B : [*F]-SDM-8

B
IXF

2 3- 9 -4- ZHRIEEE ST Y RS R
R Z AR 5 WA (mGluRS ) 28 & il fL i 1Y G &
Pz A, alE a5 AR 25 B RAY 2 fil 2 5 15
FEAD KW R EAE R, BB AD 2 WA W
LRGN, WERIPER . [°F ] -FPEB (& 10A)
SEAE AR 2 22 Gt %) mGluRS 14 32 B R4 4 HEAT B
%11 PET S4%25] . VARLOW % ' Bfsstbds 7 [ *F ] -
FPEB 1 Z Fh b ic Jr i, & A S0l 56 B0 56 1 i
A, U= (RCY ) BAK (<10% ), Tl 4
NI e 3 i MR PR RIS £E (SCIDY ) B A4 RO R £h iy 4 A
10153 [ "F ] -FPEB 4 RCY 43518 25% 1 36 % , 1E
APP/PS1 5 78 /N B bk 7 4 [ °F | -FPEB & 5% % )5
5 min MM A o, A EREFAE AR AR — SR X
WAL SUV IS T (4.0+£0.2 vs. 48 +0.4), ZHF5EY]
H 3 FE T mGluRS AT LIAE 2 W7 AD B A Brbn s i
Mo R ["F] -FPEB 9 PET S 3744 14 N mGluRS
IR Wos, SEBEAEALL, AD 85
o mGluR5 [ 2635 W W B AR, [ °F | -FPEB 7 Ji it
R Jo T T R R R, FE /NI AR BORAR . R
W e ARG 2 RS T [ °F ] -FPEB, WUR4s
BEIMERL, A mGluRS W5H MRk
HAT, mGluRS BT S H 5 A5 F T e 48 5 1 ¢
RANHTE S5, RSP AD 1 mGluRS /K-
Al LIRSS AD &AL A TR ITAE HE T & B BTG 9T
JrE R EIRRR Y L TS — R e B A [ PR ] -



- 500 - T E 25 56 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 7 H, 4543 % 45 711

SP203 ( & 10B ) 4Py H BERR 5605 1) & % w15, B
B O U T 5 i A ES AR, WTRES T
TR L B I s

A “F S
A B
1 P - \__Q \
N CN N CN
]XF F

E10 EFRERAEHRIEESTE (mGlRS) KRR
BER BT A : [F]-FPEB, B : ["*F]-SP203

3 DAER MO SRR A R T BEREATAE ) AD 1Y
P28 o0 2 RS TN B BRI D, A 2 R R A
Ui B AT 437 ok A R AT Y 5- A (5-HT ) BEFR
ZICISEIL . I, 5-HT RGEH 42846 AT DL
5% AD BN+ E k. BT 5-HT 76 AD INAFIT T
SRR TP VR I — R, AR AD SRR 5-HT
RGN UAE AT T KRBT, AD BE KRG
SESE RN 5-HT,, A2 ARLE R 35080 . MARNER
2 L], [ *F ] altanserin ([ 11A) 7E AD 2%k
i 5 5-HT,, BZ56 Wm0, M0 AD B35 18T
Ji 5-HT REfH 2 oc 3 bn LS 2] TR, X—KkMN
AD BE IR EENE 5-HT P8 BC RS2 T ARG
ST THNS SRR, WXL T 9 BT REAY AD AR
FH 8 FILAEAEHEZIRE 1 [ F ] deuteroaltanserin ( &l
11B) HZGEHLIFZIL, AD S I [ v 5255
(RRE S Ve SUV/ I rh 25 vk B2 L BEAOR B35 / 7R B
TSR PR 45 e, 1R A H A ) it 8 DX A
VL% AL 5-HT,, 32 K KCF Bk T 5 — it 5
[ *F ] setoperine ( & 11C) ) PET BV T 9 i) AD
ST G X 5-HT,, BIE O, B2 Fili X A0 5 3|
B, T BTN A8 AL R A 2 B X [ ]
setoperine FrEPEL &, 5 37 @ HEZIFHILL, AD
HR X 1 TR X A4 5-HT,, 2K TR 7
INGE 3R 20 AEOR, B RT R FEHR A i H R 1Y
KE, HTi2W AD ) PET WAZ B 78 BUAS T 8 K ik
&, 5 —A% AP Fl tau 25 1 PET W52 AR AT R 4F
A SRR, (EUCAE M AR AR B G 5, T PR

TR, 5= R A, RE b g 5 50 B 0 L
B GEBE  EE X R ERRG, RO A A AR
AB BEH PET W 8250 [ °F | A5 b-F-Fn [ °F ] A b
W, T T 2012 4F F1 2014 4E 3R 45 FDA AL e -
i, PEREAS RN KBS, HAT, B3F ARG KRR B
() tau 1 PET g0 rp [ °F ] -THKS117 1o [ ®F ] -
THKS5105 H 45 5 & (9 {5 ¥ b, [°F ] -THKS117 ¥
NFT GBI 94k, i PET BF5E 01, H s i 5
iR e E AR ARG, SRR [ °F ] -THK523
HIEG, [F ] -THKS351 AR NG BRI Xt H R
e R R BT BT R AR AR A AR RIS
[ "F ] -T807 £ I RAFHY PET Bufg45tt, [ F ] -T807
EEELS AD 25 Bir BESUDI Y tau 25 1197 B3 4 25 DA
o X AR R B Y R IR R
BRRE M, A O A2 T B
{14 2 AR 25 SR 37 R TR A SRR LT R 0 L .
MK HEE 4 03a (FOXO03a), £ AD H 5 52 pih 2748
SR 1) A DX sl i B R s, AT DU RGN AD
AT AE R bR B, A SR AORIT &AL FOXO3a (158
# PET B 1,

2021 4£ 6 A FDA fIt#fE 17 A aducanumab 1 A )i
> AR BEHLTRR A T 25 e iR 7 i A rp R T Sy
AR UG S 10, 2023 4E 7 A, U AB Y AD iR
JT H1 24 lecanemab #4577 FDA pUHt#E, 2250 W
HIRAR AD BN I RE R TR IR, VAT 18 A
JGi, PET A 8 KM v i) AR /K- B 35 IR T Sk 4k
- (P<0.01 ), Fii 7K Ji R4z it o 25 w4 FH A B AR
FISE MR S8 1 R A R AE B 2 P (13% ) 7%,
XHULH] AD #H12C PET S22 W AR T8k, 2% 524
YA SN2 S PR TR O R AL 2 WS B

[ &30k ]

[ 1] Anon. 2023 Alzheimer’s disease facts and figures [ J | . Alzheimers
Dement, 2023, 19 (4 ) : 1598 -1695.

[2] REITZ C. Alzheimer’s disease and the amyloid cascade hypothesis:
acritical review [ J | . Int J Alzheimers Dis, 2012, 2012 : 369808.

[3] DETURE MA, DICKSON DW. The neuropathological diagnosis

D

" orol ot ene

11 EF 5 B£8R 24 WAXRRETEY

A : [ "F] altanserin, B :[ "F] deuteroaltanserin, C :[ "*F] setoperine



W E 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 7 H, 4543 % 45710

+ 501 -

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[14]

[15]

[16]

of Alzheimer’s disease [ J ] . Mol Neurodegener, 2019, 14 (1) :
396.

HANE FT, ROBINSON M, LEE BY, et al. Recent progress in
Alzheimer’s disease research, part 3: diagnosis and treatment [J].
] Alzheimers Dis, 2017, 57 (3 ) : 645-665.

MCKHANN GM, KNOPMAN DS, CHERTKOW H, et al. The
diagnosis of dementia due to Alzheimer’s disease: recommendations
from the National Institute on Aging-Alzheimer’s Association
workgroups on diagnostic guidelines for Alzheimer’s disease [ J | .
Alzheimers Dement, 2011, 7 (3) :263-269.

KLUNK WE, ENGLER H, NORDBERG A, et al. Imaging brain
amyloid in Alzheimer’s disease with Pittshurgh Compound-B [ J ] .
Ann Neurol, 2004, 55 (3) : 306-319.

ENGLER H, SANTILLO AF, WANG SX, et al. In vivo amyloid
imaging with PET in frontotemporal dementia [ J | . Eur J Nucl
Med Mol Imaging, 2008, 35( 1) : 100~ 106.

RABINOVICI GD, ROSEN HJ, ALKALAY A, et al. Amyloid vs
FDG-PET in the differential diagnosis of AD and FTLD [ J] .
Neurology, 2011, 77 (23 ) : 2034-2042.

RABINOVICI GD, FURST AJ, O'NEIL JP, et al. 11C-PIB PET
imaging in Alzheimer disease and frontotemporal lobar degeneration
[J] . Neurology, 2007, 68 (15) : 1205-1212.

EDISON P, ROWE CC, RINNE JO, et al. Amyloid load in
Parkinson’s disease dementia and Lewy body dementia measured
with [ 11C ] -PIB positron emission tomography [ J ] . J Neurol
Neurosurg Psychiatry, 2008, 79 (12 : 1331-1338.

MINTUN MA, LAROSSA GN, SHELINE Yl et al.[ 'C ] PiB in a
nondemented population: potential antecedent marker of Alzheimer
disease [ J] . Neurology, 2006, 67 (3 ) : 446-452.

ITO H, SHIMADA H, SHINOTOH H, et al. Quantitative analysis
of amyloid deposition in Alzheimer disease using PET and the
radiotracer1 1C-AZD2184 [ J ] . J Nucl Med, 2014,55 (6) : 932—
938.

SNELLMAN A, ROKKA J, LOPEZ-PICON FR, et al.
Pharmacokinetics of "*F-flutemetamol in wild-type rodents and its
binding to beta amyloid deposits in a mouse model of Alzheimer’s
disease [ J | . Eur J Nucl Med Mol Imaging, 2012,39( 11) : 1784 -
1795.

RABINOVICI D. The translational journey of brain p-amyloid
imaging: from positron emission tomography to autopsy to clinic[ J |
JAMA Neurol, 2015,72 (3) : 265-266.

CURTIS C, GAMEZ JE, SINGH U, et al. Phase 3 trial of
flutemetamol labeled with radioactive fluorine 18 imaging and
neuritic plaque density [ J ] . JAMA Neurol, 2015, 72 (3 ) : 287 -
294.

HATASHITA S, YAMASAKI H, SUZUKI Y, et al. [ *F ] -
Flutemetamol amyloid-beta PET imaging compared with [ 'C ] -PiB
across the spectrum of Alzheimer’s disease [ J ] . Eur ] Nucl Med

Mol Imaging, 2014, 41 (2) :290-300.

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

PARK SY, BYUN BH, KIM BI, et al. The correlation of
neuropsychological evaluation with "'C-PiB and "“F-FC119S
amyloid PET in mild cognitive impairment and Alzheimer disease
[J] . Medicine ( Baltimore ) , 2020, 99 (16) : e19620.

KUNG HF, LEE CW, ZHUANG ZP, et al. Novel stilbenes as probes
for amyloid plaques [ J ] . J Am Chem Soc, 2001, 123 (50) :
12740-12741.

KUNG HF, CHOIS R, QU W, et al. "*F stilbenes and styrylpyridines
for PET imaging of A beta plaques in Alzheimer’s disease: a
miniperspective [ J ] . Med Chem, 2010, 53 (3) :933-941.
STEPHENSON KA, CHANDRA R, ZHUANG ZP, et al. Fluoro-
pegylated ( FPEG ) imaging agents targeting Abeta aggregates [ J | .
Bioconjug Chem, 2007, 18 (1) :238-246.

VILLEMAGNE VL, ONG K, MULLIGAN RS, et al. Amyloid
imaging with "*F-florbetaben in Alzheimer disease and other
dementias [ J ] . J Nucl Med, 2011, 52 (8) : 1210-1217.
MARTINEZ G, VERNOOIJ RW, FUENTES PADILLA P, et al.
"F PET with florbetaben for the early diagnosis of Alzheimer’s
disease dementia and other dementias in people with mild cognitive
impairment (MCT)[ J ] . Cochrane Database Syst Rev, 2017, 11
(11) : CD0O12883.

ROWE CC, ACKERMAN U, BROWNE W, et al. Imaging of
amyloid beta in Alzheimer’s disease with "*F-BAY94-9172, a novel
PET tracer: proof of mechanism [ J | . Lancet Neurol, 2008, 7 (2) :
129-135.

ROWE CC, VILLEMAGNE VL. Brain amyloid imaging [ J ] . J
Nucl Med, 2011, 52 (11) : 1733-1740.
FODERO-TAVOLETTI MT, BROCKSCHNIEDER D,
VILLEMAGNE VL, et al. In vitro characterization of [ "F | -
florbetaben, an AB imaging radiotracer [ J | . Nucl Med Biol, 2012,
39 (7) :1042-1048.

CHOI SR, GOLDING G, ZHUANG Z, et al. Preclinical properties
of "F-AV-45: a PET agent for Abeta plaques in the brain [ J ] . J
Nuel Med, 2009, 50 (11 ) : 1887-1894.

WONG DF, ROSENBERG PB, ZHOU Y, et al. In vivo imaging of
amyloid deposition in Alzheimer disease using the radioligand "F-
AV-45 (florbetapir [ corrected ] "F)[ ] . J Nuel Med, 2010, 51
(6) :913-920.

CLARK CM, SCHNEIDER JA, BEDELL BJ, et al. Use of
florbetapir-PET for imaging beta-amyloid pathology [ J ] . JAMA,
2011,305 (18) : 275-283.

THIENTUNYAKIT T, THONGPRAPARN T, SETHANANDHA C,
et al. Relationship between F-18 florbetapir uptake in occipital lobe
and neurocognitive performance in Alzheimer’s disease [ J | . Jpn
J Radiol, 2021,39 (10) : 984-993.

SHARMA AK, SCHULTZ JW, PRIOR JT, et al. Coordination
chemistry of bifunctional chemical agents designed for applications
in *Cu PET imaging for Alzheimer’s disease [ J ] . Inorg Chem,

2017,56 (22) : 13801-13814.



502 - T E 25 56 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 7 H, 4543 % 45 711
[31] HICKEY JL, LIM S, HAYNE DJ, et al. Diagnostic imaging agents Imaging, 2016, 15: 1536012115624920.

[32]

[40]

[41]

[42]

[44]

for Alzheimer’s disease: copper radiopharmaceuticals that target A
plaques [ J ] .J Am Chem Soc, 2013, 135 (43) : 16120-16132.
LIM S, PATERSON BM, FODERO-TAVOLETTI MT, et al. A
copper radiopharmaceutical for diagnostic imaging of Alzheimer’s
disease: a bis ( thiosemicarbazonato ) copper ( I1) complex that
binds to amyloid-B plaques [ J | . Chem Commun, 2010, 46 (30 ) :
5437-5439.

BANERJEE SR, POMPER MG. Clinical applications of Gallium-68
[J] . Appl Radiat Isot, 2013, 76: 2—13.

AGDEPPA ED, KEPE V, LIU J, et al. Binding characteristics of
radiofluorinated 6-dialkylamino-2-naphthylethylidene derivatives
as positron emission tomography imaging probes for beta-amyloid
plaques in Alzheimer’s disease [ J ] . J Neurosci, 2001, 21 (24) :
RC189.

ZHA Z, SONG J, CHOI S R, et al. 68Ga-bivalent polypegylated
styrylpyridine conjugates for imaging AP plaques in cerebral
amyloid angiopathy [ J ] . Bioconjug Chem, 2016,27 (5) : 1314~
1323.

NASLUND J, HAROUTUNIAN V, MOHS R, et al. Correlation
between elevated levels of amyloid beta-peptide in the brain and
cognitive decline [ J ] . JAMA, 2000, 283 (12) : 1571-1577.
RRIAGADA PV, GROWDON JH, HEDLEY-WHYTEE T, et al.
Neurofibrillary tangles but not senile plaques parallel duration and
severity of Alzheimer’s disease [ ] |. Neurology, 1992, 42(3 Pt 1 ):
631-639.

MACCIONI RB, FARIAS G, MORALES 1, et al. The revitalized tau
hypothesis on Alzheimer’s disease [J1. Arch Med Res, 2010, 41
(3):226-231.

VILLEMAGNE VL, FURUMOTO S, FODERO-TAVOLETTI M, et
al. The challenges of tau imaging [ J ]. Future Neurol, 2012, 7 (4 ):
409-421.

OKAMURA N, FURUMOTO S, HARADA R, et al. Novel
"*F-labeled arylquinoline derivatives for noninvasive imaging of Tau
pathology in Alzheimer disease [ J ] . J Nucl Med, 2013, 54 (8) :
1420-1427.

VILLEMAGNE VL, FURUMOTO S, FODERO-TAVOLETTI MT,
et al. In vivo evaluation of a novel tau imaging tracer for Alzheimer’s
disease [ J ] . Eur J Nuel Med Mol Imaging, 2014, 41 (5):816-
826.

LERDSIRISUK P, HARADA R, HAYAKAWA Y, et al. Synthesis
and evaluation of 2-pyrrolopyridinylquinoline derivatives as
selective tau PET tracers for the diagnosis of Alzheimer’s disease
[J] .7 Nuel Med Biol, 2021, 93: 11-18.

CHIEN DT, BAHRI S, S ZARDENINGS AK, et al. Early clinical
PET imaging results with the novel PHF-tau radioligand [ "F ] -
1807 [ ] . J Alzheimers Dis, 2013, 34 (2) : 457-468.
DECLERCQ L, CELEN S, LECINA J, et al. Comparison of new tau
pet-tracer candidates with[ "F ] T808 and [ *F ] T807 [J ] . Mol

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[54]

[55]

[56]

PASSAMONTI L, RODRIGUEZ PV, HONG YT, et al. "F-AV-
1451 positron emission tomography in Alzheimer’s disease and
progressive supranuclear palsy [ J ] . Brain, 2017, 140 (3) :
781-791.

UZUEGBUNAM BC, LIBRIZZI D, HOOSHYAR YB. PET
radiopharmaceuticals for Alzheimer’s disease and Parkinson’s
disease diagnosis, the current and future landscape [ J] .
Molecules, 2020,25 (4) : 977,

GANDY S, DEKOSKY ST.[ "*F ] -T807 tauopathy PET imaging in
chronic traumatic encephalopathy [ ] ] . F1000Res, 2014, 3: 229.
LEMOINE L, GILLBERG PG, SVEDBERG M, et al. Comparative
binding properties of the tau PET tracers THK5117, THK5351,
PBB3, and T807 in postmortem Alzheimer brains [ J | . Alzheimers
Res Ther, 2017,9 (1) :96.

KROTH H, ODEN F, MOLETTE J, et al. Discovery and preclinical
characterization of [ "*F ] PI-2620, a next-generation tau PET tracer
for the assessment of tau pathology in Alzheimer’s disease and other
tauopathies [ J ] . Eur J Nucl Med Mol Imaging, 2019, 46 (10) :
2178-2189.

MUELLER A, BULLICH S, BARRET O, et al. Tau PET imaging
with 18F-PI-2620 in patients with Alzheimer disease and healthy
controls: a first-in-humans study [ J | . J Nucl Med, 2020, 61 (6) :
911-9109.

SANABRIA BS, MARIK J, 0OGASAWARA A, et al. ""F-GTP1
( Genentech Tau Probe 1) , a radioligand for detecting
neurofibrillary tangle tau pathology in Alzheimer’s disease [ J ] .
Eur J Nucl Med Mol Imaging, 2019, 46 ( 10) : 2077 -2089.
KAIDE S, WATANABE H, SHIMIZU Y, et al. "*F-labeled
benzimidazopyridine derivatives for PET imaging of tau pathology
in Alzheimer’s disease [ ] ] . Bioorg Med Chem, 2019, 27 (16) :
3587-3594.

SHO K, HIROYUKI W, YOICHI S, et al. "*F-labeled
benidazopyridine derivatives for PET imaging of tau pathology in
Alzheimer’s disease [ J | . Bioorg Med Chem, 2019, 27 (16) :
3587-3594.

FAWAZ MV, BROOKS AF, RODNICK ME, et al. High affinity
radiopharmaceuticals based upon lansoprazole for PET imaging of
aggregated tau in alzheimer’s disease and progressive supranuclear
palsy: Synthesis, preclinical evaluation, and lead selection [ J ] .
ACS Chem [ J ] . Neurosci, 2014,5 (8) : 718-730.

ROJO LE, ALZATE-MORALES J, SAAVEDRA IN, et al. Selective
interaction of lansoprazole and astemizole with tau polymers:
potential new clinical use in diagnosis of Alzheimer’s disease [ J ] .
Alzheimer’s Dis, 2010, 19 (2 ) : 573-589.

SHAO X, CARPENTER GM, DESMOND TJ, et al. Evaluation of
["'C ] N-methyl lansoprazole as a radiopharmaceutical for PET
imaging of tau neurofibrillary tangles [ J ] . ACS Med Chem Lett,
2012,3 (11) :936-941.



W E 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4E 7 H, 4543 % 45710

+503 -

[57]

[58]

[59]

[60]

[61]

[62]

[63]

ONO M, SAHARA N, KUMATA K, et al. Distinct binding
of PET ligands PBB3 and AV-1451 to tau fibril strains in
neurodegenerative tauopathies [ J ] . Brain, 2017, 140 (3 ) : 764
780.

MECCA AP, O’DELL RS, SHARP ES, et al. Synaptic density and
cognitive performance in Alzheimer’s disease: a PET imaging study
with [ "'C ] UCB-J [J] . Alzheimers Dement, 2022, 18 (12) :
2527-2536.

SU Y, FU J, YU J, et al. Tau PET imaging with [ ®F ] PM-PBB3 in
frontotemporal dementia with MAPT mutation [ J | . J Alzheimers
Dis, 2020, 76 (1) : 149-157.

CHEN MK, MECCA AP, NAGANAWA M, et al. Assessing synaptic
density in Alzheimer disease with synaptic vesicle glycoprotein 2A
positron emission tomographic imaging [ J | . JAMA Neurol, 2018,
75 (10) : 1215-1224.

LIS, CAIZ, WU X, et al. Synthesis and in vivo evaluation of a novel
PET radiotracer for imaging of synaptic vesicle glycoprotein 2A
(SV2A ) in nonhuman primates [J].ACS Chem Neurosci, 2019,
10 (3) :1544-1554.

VARLOW C, MURRELL E, HOLLAND JP, et al. Revisiting the
radiosynthesis of [ "F ] FPEB and preliminary PET imaging in a
mouse model of Alzheimer’s disease[ J |. Molecules, 2020, 25( 4 ):
982.

MECCA AP, MCDONALD JW, MICHALAK HR, et al. PET
imaging of metabotropic glutamate receptor 5 binding in

Alzheimer’s disease [ J ] . Alzheimers Dement, 2018, 14 (7) :

[64]

[65]

[66]

[67]

[68]

[69]

[70]

501-503.

BROWN AK, KIMURA Y, ZOGHBI SS, et al. Metabotropic
glutamate subtype 5 receptors are quantified in the human brain
with a novel radioligand for PET [ J ] . J Nucl Med, 2008, 49 (12 ) :
2042-2048.

MARNER L, FROKJAER VG, KALBITZER J, et al. Loss of
serotonin 2A receptors exceeds loss of serotonergic projections in
early Alzheimer’s disease: a combined [ "'C ] DASB and [ "*F ]
altanserin-PET study [ J ] . Neurobiol Aging, 2012, 33 (3) :479—
487.

van DYCK CH, SOARES JC, TAN PZ, et al. Equilibrium modeling
of 5-HT (2A) receptors with [ B | deuteroaltanserin and PET:
feasibility of a constant infusion paradigm [ J | . Nucl Med Biol,
2000,27 (8) :715-722.

BLIN J, BARON JC, DUBOIS B, et al. Loss of brain 5-HT2
receptors in Alzheimer’s disease. In vivo assessment with positron
emission tomography and [ "*F | setoperone [ J ] . Brain, 1993, 116
(3) :497-510.

NHO RS, HERGERT P. Fox03a and disease progression [ J] .
World J Biol Chem, 2014,5 (3) :346-354.

AMPEL H, HARDY J, BLENNOW K, et al. The Amyloid-B
pathway in Alzheimer’s disease [ J ] . Mol Psychiatry, 2021, 26
(10) :5481-5503.

van DYCK CH, SWANSON CJ, AISEN P, et al. Lecanemab in early
Alzheimer’s disease [ J ] . N Engl J Med, 2023,388 (1) :9-21.



