rh A R 5458 4% 2021 4F 3 A5 41 %53 ) Chin J Nucl Med Mol Imaging, Mar. 2021, Vol. 41, No. 3 - 149 -

- FLahEsE -

BF-FINH-Me £ 0 BA] 75 2% T 2R A5 6 Bl i Y
B-VE AT FEREH TN
Y B IRk 3B Rk FEp 1iE

L RGE R F EF MBI ERAZE A 200092
WBAE4E4 . 24, Email: wanghuishanghai@ hotmail.com

4

[H#ZE] B s g-TEMAEE M (AR) AT (2-( (2-6-[ "FIHR-5-( HERL) MLiE-2-2%)
ARIFBEME-6-3L ) /) ZBE( *F-FINH-Me) , VAN HAE 220040 5 AR s fitE, ik H GE
FN B S YA B F-FINH-Me , 5% FH 5 S808CRH €315 ( HPLC) X7 il #E A7 J52 £ 42 i B At PR
W7 F-FINH-Me 7EIEH C57BL/6 /INEL(n=25) RN A= 40553 A s X B /R SR BRS ( AD ) BEARU R (=
5) I HAEWA K A5 SHITEC R IE % C57BL/6 /NEL(n=5) 1T microPET/CT B4% . BUNEUKA LT
AB GPEALUL2EY A TUAD S (2,69 %) AiMfa i (£, 66 %) JE )5 W A U0 5 B 47 F-
FINH-Me JEU H 5%, SR " F-FINH-Me B IE G IF=3F R (53+4) % (n>20) ; BSR40 R >
98% (n>20) ; HLiE BEik 79. 90~ 122.00 GBg/pwmol (n=10) ; Z i T 7EBERAERZE /I (PBS) TR E 4 h
TG R, AR5 A W S F-FINH-Me 3252238 JF B HEM . MicroPET/CT AR
AD /INEUIG P F-FINH-Me A5 B SO PR R, VRS 1~ 2 min sABGE(E, HL PR b (4 b 15k
HUE 355 1 min 0.7320.17 , FESS 30 min 0.31£0.06) . S 2L 25 5 R AD #5575 UK N A
FEM AR BEMUUR, MIEH CSTBL/6 /U N JCBERTURY . itk [R5 45 SR 2 ™ F-FINH-Me
XFAD B NN AR BEHLRARIC, e R E ) A ok H s F e brid . &8 °F-
FINH-Me 7] BE/2— 0 SRR N AR BEBR () PET BAZF,
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[ Abstract] Objective To synthesize a new B-amyloid ( AB) radioactive tracer (2-( (2-6-[ *F]
fluoro-5-( methylamino ) pyridin-2-yl ) benzothiazol-6-yl ) thio ) ethanol ("*F-FINH-Me) , and evaluate its bio-
logical distribution and affinity to AB plaques. Methods '"*F-FINH-Me was synthesized by GE FN automa-
ted module, and the quality control and stability of "*F-FINH-Me were determined with high performance
liquid chromatography ( HPLC). The biodistribution of " F-FINH-Me was observed in normal C57BL/6 mice
(n=25). MicroPET/CT imaging was performed in Alzheimer’s disease ( AD) model mice (n=5) and
matched normal C57BL/6 mice(n=35). The brain tissues of mice were taken for AR immunohistochemical
staining. "*F-FINH-Me autoradiography was performed in postmortem brain sections of one AD patient ( fe-
male, 69 years old) and one healthy volunteer (female, 66 years old). Results The decay correction yield
of ®F-FINH-Me was (53+4)% (n>20) with the radioactive purity of more than 98% (n>20) and the spe-
cific activity of 79.90—122.00 GBq/pumol (n=10). "F-FINH-Me was stable in phosphate buffered solution
(PBS) after incubation for 4 h at room temperature. The biodistribution showed that "*F-FINH-Me was
mainly excreted through the liver and kidneys. MicroPET/CT imaging showed that *F-FINH-Me was obvi-
ously uptaken in the brain of AD mice. After injection for 1-2 min, the uptake of "*F-FINH-Me reached the
peak, and the elution speed was fast (whole brain standardized uptake value; 0.73+£0.17 for 1 min, 0.31+
0.06 for 30 min). The immunohistochemistry showed that there were abundant AR plaques in the brain of
AD model mice but not in the normal C57BL/6 mice brain. The autoradiographic results showed that "*F-
FINH-Me exhibited substantial plaque labeling in brain sections of one AD patient but not in the healthy vol-
unteer. Conclusion "F-FINH-Me may be an effective PET agent for detecting AR plaques in brain.
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AT IR PR VEE BRI ( Alzheimer’s disease, AD) Hi
e a7 R NG B L EZ DT | M NI BULE 6 - P
TIBTEREE BTTE], itk AD By I W a7 %t
T & R B E Y AD 1) 3 B A B
R R B-TEMEEEE 1 ( B-amyloid , AR) IR tau
HEHRYTIR, S B2 I MG REH ., AB
 AD At T — AR A HTRY 2 B T RO A
SUERX AR Y3 AR S E R A ] R R R R A
W AD B340 AR BEHRDTAR TG B SHREEE AN
AD WL 7 BOTAR A S F BT, BT, SRR
AT E A AR PET B85 MASEE &
TE AD B TP 3 T8k, " C-IL LR G B
( Pittsburgh compound B, PIB) , HAd A+ A9 AR BE
B AR AT REL T FSE A BLR C-PIB YA i
T AR 7E AD BRI RUFLRF LR PIB 7R
T RAFRRT AR i £5 BORT 5 R AR REHRAY R
ST, BRI Schall 5510 ST I, 918 PESE D
AL RFH T B = AR 214k, B2 it C-PIB PET i ¥
AKPEAR, G20 C-PIB PET £ FAYE, B C k5
W13 (20 min) , BRG] T C-PIB (41l A N H
I, — P REUN B AR BEHR i BEPUN TR
PE AR BEHE, Ho 1 vk ik B i A0 A
BIEIRINA . ABFFRAUIRR — M AU F e
REAP1(2-( (2-6-[ F ] 9R-5-( L) ik WE-2-58 ) K
JEuEm-6-55) Bif) 4B | (2-((2-6-[ *F ] fluoro-5-
( methylamino ) pyridin-2-yl ) benzothiazol-6-yl ) thio )
ethanol, "*F-FINH-Me | #:] AR [I5KRE .,

MREIE

LEZ G0N 595 3h Y0, AR, LRI A 56 [
Abcam A A ONE(EBI5H) LB 1 H 3E
Sigma-Aldrich 23] ; Jiu i 70 %0 4% 2 5 W B
HBREYBRBEFII; " F-FINH-Me FijfA | AT 5
R (21l F-6-( 6-( (2-( ( VU & -2H-M Rg-2-3 ) 48
) CF) BAR) ARTF[ D] HEME-2-BL ) mpE-3-3E ) &
BEWPIRER | i i AN 2R A MR A IR A AR AR, A

VERS FE SR [T 85 11 ( APPswe )/ A\ L% % -1 (PS1-
dE9) LR/ NG TPk APP/PST /ML) (22 A% IR
5 40~45 ¢, 35 H) C57BL/6 /NEL(BEPE, 22 i, 14
JiE 21~25 g, 3t 5 H 6 JHIS IR E 21 ~24 ¢, 3t
25 H) ¥ AV SE AL R A YR A R A F] AR
FEVFRTIE SR 5 R SCXK () 2018-0008, AT A /I il
By g s B s m K 6 IR
22~26°C V¥ 40% ~70% , eI 12 h, BARE 12 h, &
YIRIK AT AR 345, AHIFSE 28 e B e sh i e 38
A2 st E (1R3G5 . XHEC-F-2019-062)

2. "F-FINH-Me A 061 (B 1) . ifEA&-10
IS (HARE L AR AP B2 FN 21
fie A sh b & B (5[ GE A F]) , &t bRk T4
JEBETRMESH, K1 ml BT 3 mg BIER —
FHILHI®ERL (N, N-dimethylformamide, DMF) %31
ASSE R MEAE 120 °C, W 15 mingKf 200 wl
= HALTIA 1.8 ml ZHEIRAWINA R H1,40 °C
SN S ming A 14 ml KW & 1.0 ml =5 LR
(trifluoroacetic acid, TFA) 136 52 W IR5% #5 2 5 501K
AH {4 3% (high performance liquid chromatography ,
HPLC) 1% ( 3¢ [# BioScan 72~ w]) #1773 & 4l fk.,
HPLC ffi 52 H) C18 #£( 10 mmx250 mm, 10 wm; 3
[ Waters A F]) ;i SNAH A R 5340 0.1% TFA +
H,0,B MAF 4L 0.1%TFA+Z i ; 7% 6 ml/min;
240.0~3 min 5% B,3~10 min 5%~25% B,10~25 min
25%~40% B,25~35 min 40% B,35~40 min 40% ~
90% B,40~45 min 90% B, W4 20 ~21 min 41457,
RS B IR, 7F 180 C &MF R T, ¥ 10 ml
A ERAIAZE B i A SO R AR R I 42
L TCHTERR (0.22 wm; 3E [E Millipore 23 7)) 1 1€ 5
BT I PIMI

3. ""F-FINH-Me F9 57t il Sobee vAarinl , 7
YAt | L R HPLC S5 70T, sl .
CNE/H,0(V/V)=45/55; . 1 ml/min; 284MG
DA 350 nm,, P25 )5 F RS, 4331 T 0 Fi
30 min, 1 2704 his I Hol b2l , IS~ Y 1E iR

B

NO,
THP, - S, N—
\QN\Oi />—<\§—N/ 0{
I Vat

(1)K222/%F "
(2) B/ = WAL / i
4 C,5 min N \ / f

Bl1 (2-((2-6-[ "F -5 a3 ) mbie-2- 3 ) R FFwEme-6- 3% ) 5ift) ZBE( SF-FINH-Me) 5 BUR B &, K222 N5k, THP Sy 2-PU 20N I 3
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58 P ( phosphate buffered solution, PBS) HRE
4 h NIEENE,

4. "F-FINH-Me A=W 0 At 58, C57BL/6 /)N
(B 5 H, 6 W) B BKIES 150 pl 57 F-
FINH-Me (14.2~15.7 MBq) FJAEFREEK, T 1.5,
15,30 1 60 min 5 [BEATALSE/N B, OO B
BHLCRE KAL) A (E) |, BT R
(PTX-FA300; #H38 J1 Br R B A5 A BR A 7)) FR
i,y VHE#S (SN-6105 ; LIREAZRT H SR SCHLES A
PR vl ) 0 i P B, TR R S 2A S TS
F| K ( percentage activity of injection dose per gram
of tissue, %ID/g)

5./Neh#) PET/CT A%, APP/PSI /PR(5 H)
Je CSTBL/6 /NEL(S H 22 i), B 4T 14.8 ~
15.2 MBq "F-FINH-Me 5%, 150 wl 4= LK 5, 18
TRBUYEI 2% S FRIRRIE , RDZITF AR, 76 =4 s 3
R, 81 350 ~ 650 keV BIREREET LTCEE 60 min
A LA, R CT B AT s AR I 2 S =X
A4, MicroPET W T 75 [F Siemens 23 #), {#i ] T AF
VBt 4% Inveon Research Workplace B 43 BT R A 43
M PET &4, /2] 1 42 i R JE% %85 X (region of inter-
est, ROT) , 138 b5 fE $E BUE ( standardized uptake
value, SUV)

6. FSEHLUL A, BESHULIE APP/PST /MR,
K GHARWRVCELAY CSTBL/6 /NRL(45 5 H) B4
REEAT A B DR AR . FILA 121 000 A Y
AB-42 HUIR, ZEIRIR T 2 h, PBS PEFRJE, LA 1:200
TR — B0 ( 56E KPL A H]) , F RS 30 min, PBS
VR A — & LB R % ( diaminobenzidine, DAB;
P4 DAKO A 5]) W00, 75 AR (_EifEan @14t
BABRAT) Jet, RFRI0400.19% ER R 711k, R
B DIRIBOK Sl W AE] P v,

Je2# BB (Eclipse CI, HAS Nikon 23 H]) FAREE,

TR A B, B 6] 69 4k AD i 1 4
66 % Lo MR AR R LS VKR Ik V) R (359 k )7 i
PR, th 52 [ ST T AR IR B 48 A A - 48 ) TR
14 pm, IR 20 min, KT, 12 7 B
B10% PR ST 1 h, RS 40 min,
ZJEAE 3 700 MBq/L "“F-FINH-Me ¥ ( £ BV W
JIA 10 ml AEFEK) R TR E 25 min, 281K
HR M 30 s, ZEEE 15 min, 5 A28 K iR
30 s, T & ThtRems i LBt 12~18 h, ffiH]
BAS5000 BESAZAL( HZ Fujifilm A%]) ,LA25 pm 143
PERARPEC U AR5, AR TR i 2
7 2 (B T4 5 . XHEC-F-2019-120) , 31544
AEWT 2 G R,

8.40 12 A PR, SR A GraphPad Prism8.0 % {f
HATEAR T, PR EIER e mIORLL x+s 2
IR AFFE IER G E R R, M (P, Prs) %
TNo RPN AEAS ¢ K36 E 1T 4110 HL 82, P<0.05
RERBHRIFE L,

& R

1. "F-FINH-Me B il % B4 M Fa e 1" F-
FINH-Me FEARAZIE S 7730 (53+4) % (n>20),
FRABY 7 S 46 B > 98% (n>20) |, LT BE IR %)
79.90~122.00 GBq/pmol (n=10), i F,1E PBS
(pH=7.4) FiRE 4 h A WFEALR L4,

2ARNA W oA (R 1) o /N ER KRS F-
FINH-Me J& , 2547380 M 4 H 8 5% 5 T30 PR R
U PRAE SIS 1 min, 0V 04 P 45 I
14.10+0.81, #ANHE] 5, " F-FINH-Me 7 515 45
B2 R H R B AT AR B B b,
I HL B A B 1) M R AR R A, R B F-FINH-Me

F1 PF-FINH-Me {435 AN B TEIZE IE H /N BUR N A 00 [ 91D/ g5 545 B M(Pos, Pis) ]

TSRS R S 16 B A PR R A

wE
1 min 5 min 15 min 30 min 60 min

LE 5.74+£0.72 4.90+2.01 2.56+1.05 2.15+1.51 1.76+0.52
i3 13.23+1.07 11.23+0.93 7.36+1.21 4.53+0.60 2.97+0.43
JIELIE 2.95(1.70,3.97) 1.44(0.82,3.25) 0.53(0.33,3.13) 1.19(0.57,2.16) 1.20+0.68
Jii 4.24+0.91 4.03+£1.03 3.41+1.11 2.14+0.21 1.85+0.41

= 7.30+1.02 6.48+0.62 5.63+0.71 5.39+1.02 4.35+2.04
LA 1.03(0.53,1.80) 0.79(0.46,2.26) 0.35(0.13,2.14) 0.56(0.37,1.29) 0.59(0.27,1.05)
B 1.07(0.36,3.46) 1.24(0.06,3.10) 0.72(0.28,2.24) 0.41(0.24,1.93) 0.78(0.14,1.29)
I 14.10+0.81 11.59+1.33 5.46x1.16 3.40+0.30 1.42+0.33

A AL 5 1 S F-FINH-Me 2 (2-((2-6-[ " F]30-5-( F 22 ) MEWE-2-2 ) AT HEMK-6-5E) ifR) LB, % 1D/ g B se 4140

FMEGT AR
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3. MircoPET/CT BAZ (&l 2), AD BRI 4
i E TIER /N EL(46.63£1.71) Fl1(23.04£1.13) ¢
(1=25.606,P<0.001) . MircoPET/CT A4~ AD £
AU SR AE I S s S PR B, HL 2593 S AR Y
Ja I HE ALY, BP9 BAZFIFE 1~2 min A5 06
{8, BB, 1.5 .30 160 min P42l SUV 2351
0.73+0.17 ,0.56+0.08 .0.31+0.06 F10.25+0.09 ; fii i
H/NAE 1 min B PN AG) 48 BGA B IE(E, 1.5,
30 A1 60 min BF 2 SUV 43514 0.47+0.12.,0.29+
0.04.0.21+0.05 F10.20+0.11 , B4 B3 R PR
TR IR S RS P T SR A BE . AD AN R4
BsF ] 2 A2 SUV 15 TIEH /MR (¢ {H:3.643 ~6. 700,
] P<0.05) .

B2 AJEMEEE A RTE A (APPswe )/ N EE-1(PSI-dE9)
BRI (APP/PST /N, BT R P B AL /N R, L HE) 2
C57BL/6 /IR CTEFR /N, T HE) ZEAS i) 2009 2-( (2-6-[ ¥ )
H-5-(FH a3 ) M -2 ) DR R E k63 ) B L) S (B F-
FINH-Me) mircoPET/CT A&, T UL APP/PS1 /)N EUIKi 14 A
SRR, T C57BL/6 /N UKo 3 BT v S8

4NEU N AR 1Y G L2k AR (& 3)
AD AR U Y AT L A AR BERRDURY, AL
T AT T E R C57BL/6 /N KU Y K I 2]
AB BEHDIAN,

E 3 APPswe/PS1-dE9 $53E/NEL( APP/PST /N, BT R e itF
BRIFASRI L, 72) & CSTBL/6 /N (IEH /N, A7) k204 B-3E
MR (AB) BRI (Y 5 BE 240 LUk 2 A 2 18] [ S SR e
(DAB) (7, x4], Z5H R APP/PS1 /NEKZLZA] WL AR BE
YA, C57BL/6 /INFUZH R WL AR BBk

mmmmm —

SNV A B A SR (F 4) , g5 R F-
FINH-Me X§ AD SB35 I N UTEL AR BEH & hRic, M
TEAR R A ) R rh o S IR bR i

it #

AB ZB-TE M EERTIARZE M ( B-amyloid precursor

X 2 e :
-0 R
0&"' (B)
B4 "F-FINH-Me #5ic B9 % A G410 F st A B 2 Rl

(X2) , AJERRERER (4,66 4) R IWFERHERRC; B.FT/R R
MR (2,69 %) T L AR BEBLEARIT

protein, APP)Z&id B Fl v 43 ub i i+ W] 55 U1 VE
. W v 2 W8y U107 S AT, v] DUE
AB L FIAB, o ITEINN AR, BTE A BE Y 2
A, FEE AR PET WG B s Fl
MR ECEE  PET K2 AD R “# 058 LA K i
Wi FNAY T R RAVER

AWFFEBFE VRN —FhBT ALY AR BAR T (" F-
FINH-Me) £ X} AR A9 25 A PE B HAE W) 22 4 1 55
AWFFNH A ik B, ffibric i, vl ike
e I B R Al R R W F-FINH-Me , 1% AB
PREF (0 BRAR P 006 S I R FH 25 25K (RS 4 h
P sl TR R kA4, RN Ao 1
ZER R PF-FINH-Me = %228 JIF B AR, 5 O R R
BRZTEA I AN, 13X % W1 F-FINH-Me 7E 7 P9 G
P g, R ey, SREAEIRGE I AR BARFI AR i 5
B

AR AR AR % BA — & IR, W]
oA I 57 B, Y S F T BRE  3 M A A
I HXT AR BEHAT RESMELS & 00, Ty, 2 A
i TR, ABFSEH AD B ——APP/PS]
/NEL R 263K PS1-dE9 FT APPswe fl 44K 1, Ho
PS1-dE9 2482 HIZBE R 2 LA B 7Bk 51 1,
XATRE S ECR & ADM™ . APP/PST /NELFE 9 H
R, TR SRR BRI E 1 AR BEVRUTAR, B 45 4T
W N AR TR A & . AD A PET
TREE R P F-FINH-Me 7] 1 #3E A KN, 75 1~
2 min PIEENEAE, I DABEER A3 BE Y 5, 30 min A
I AT SR O 070, 60 min 5 HEAR 5 AR TE SR
MRS R CSTBL/6 /1N BUIK P AR T3 55 1 55 B
B X RESE AR5 th e fdf Y C57BL/6 /)N
B $4 1% o £ B S IR 2 356 F B (0 = 25,606, P <
0. 001 ), H: A 74 1 358 £ AH G ZEAIC, T DA SEBR 2E A
A A AR 0 SO AD R R R 2
AU HCA 5 T C57BL/6 /NEL (1 (B :3.643 ~
6.700, P<0.05) , L4k, PET/CT BA3)5, 5250 B



rh A R 5458 4% 2021 4F 3 A5 41 %53 ) Chin J Nucl Med Mol Imaging, Mar. 2021, Vol. 41, No. 3 - 153 -

LA B S5 , WU U T e U2 I, 245
IR AD B FUIKFRA 2 AR BEFDUER, 1M IE &
SOA R 55, RIE PF-FINH-Me 7 HES AD
BRI AR BEHURR MRS A 30 AD FAY RN
DAL A5 391 110 8 i B B I [) 349 5 F CSTBL/6 /N
o “F-FINH-Me HA K7 4 A PN 36 A 8 8, 495 45 B
AR WAGFNELK , SR1T3Z mircoPET/CT 73 BER
(RIS, X LA I S AR DR 0 BRI e, ok A
5T s 19 H i APP/PS1 /NE/MNKNEH AR
BESLAUTRR, T LA S i 7, /N AN S EAR
(52 XIS

Snellman % gif" C-PIB X 7~9 12 .15 DA}z
18~22 HEHY 3 F AD BEAY IR . A\ VER R R 2R
1 K670N/M6711L-APP751 ( faiifk APP23) A JEHHE
HE IR 1 K670N/M671L-APP695 ( f&iFk Tg 2576)
LI APP/PST /NI THN IR BASHIFSY , 2552 C-
PIB 7 22 A ¥ 1) APP23 /)N B PN 7iF B4 W S 4 o
M7 22 8 Tg2576 T2 APP/PSI /MR PN Y i
PR BRI B0 ;3 b AD IR R AB AR
PEH LRI 25 AR SO AH ], APP23 /)N Bk Y
i) AR BEHR TS, Tg2576 K APP/PS1 /INGUIKI A
R BRE LR35 R U5 A T, M A 1 B R S PE AB BRE B,
Bacskai 25" fifi FHZ 6T B AU UERA PIB E A AD
RN UG PN 5 B0 R BB 45 4 | T 5 /R 8 M e e
BEAANG G, I SER/NR AR BEH A 4549 2=
S, BVFSECT BART S HAE AT RN, R 2
RIHARRIMEEE T, REEARMR S, AD BH
BESE U A B R 4 SR TR B F-FINH-
Me A5 AD fBEMGN AR BEHZES (B AE S 925
FRY A 3 UERA S F-FINH-Me 7] 55 APP/PS1 /) i
PR AR BEFAS & | IR AMIFE 1Y JR FR M, A
PR A o T EAIE B F-FINH-Me 2 75 08 % 51 iy
THh= AR 2 41 20 VR i 49 42, AT X C-
PIB 1938 IV A TN 7R

B2 ARG SRR, St H S A )
)" F-FINH-Me Ji 1k 4l &5, 7= % & H & %€ 5 mirco-
PET/CT 447~ F-FINH-Me 75 /)™ KU PR V5% it 328 J3
P, IEELATRESS IR AD AR R N k18 MR AR 25 5
AD BFENY) B A B a5 R R F-FINH-Me
X AR HAR B, I, "F-FINH-Me {H75
AT IR A MG IRFTESE , i — 2L 50Uk F-FINH-Me
5 AR S5 A AL, Sk FLIE PR R FH i AL B ] i 1 52
I
R AT A S R AT PR ) 6 S 1A RS

WA A= 11 (¥ By I
FlaEmesR A EE A A g s R

2 £ X #
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