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1.1.2 S%shdhhom 92 Hfd ek B /N
(18 ~22 ) Mg A HEFBL2EBE IS s, /D
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15 E Vsl KR R et e, Hop 45 HUNRUEF
IR E S BEAL A R X BB AR R AR A R
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Mep-S(2.5 mg/kg) 2 AR B 25 + FIET A9 B (3. 25
mg/ke) 41;20 /N ERUH T £ Bk R 7R e 3 1 0
BEMLAT A X HELH AR B 254 R B 25 + (- )-
Mep-S(0.5 mg/kg) 4 AREE + ( - )-Mep-S(2.5
mg/kg) 20 IRE A+ BT (3. 25 me/kg) 45
27 SUNRAH T IR , BEALA A . % IR AR
AL R B + (- ) -Mep-S(2. 5 mg/kg) 4.,
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SY5Y () H 2 E ATCC) 7E DMEM/F-12(1 : 1)} 3%
Ferp AR REFREERERIN 2 mmol/L L-2 &% 100
U/ml HHEE 100 pg/ml 85 E M 10% a4 105,
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2 Kb 3 B 48 Ry T I B R
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(Tripos Inc. , St. Louis, MO, USA) 341 2Bk 57
JRFRK o+, IR & i+, A GOLD 5. 0. 1
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BT 0.5 ml AAFEKIE T AChE 3 HEME
1.2.3 AChE #&Hml & AChE J% M & R % B
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I, S8eE e e ety . BRIHT 15 min fE
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g B /N B R IEAT 4 YO, I 2
[P 30 s, BERMIAIKAEE T ITA 4 R,
FU BT 10/ BROA K G BRAR AR IR R, e g
YA I, /N BRER R SR VR DK 90 s, IR EIE &, 90
s WARRENT- 5 1/ R85 1 3807 6 I3F aif 4 F
H L 30 s, 855 RIEEF SRR TR E XL,
B HUNRAFE R 60 s, LIS [0S 101000 TR
B o N A BE B R R AR A BRA ],
) N BRI K B A TR S AT
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B DX AL X SR HEZ 3 5 min, WRE /N
PEATINRE T BETRORG T T S B A, AR 1k R —
FUNRE TR R, skt /NR iz sh#
0 (P E R R ARG RA A o

1.3 SHitZAE FTABIEIH x5 Fon, RH
GraphPad Prism 8. 0 47 B[R R BOXUH R Jr 22 53 #r
(ANOVA) AT G i3 o0 i 2 Bl P <0.05
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M5 FITHEEME (- )-Mep-S 5 hAChE [1943F %I
A RANE 2 Fras, (- )-Mep-S 4514 ) 22
35 hAChE 19 1 4k {7 5 ( catalytic anionic site,
CAS) FEE B2 5% 3 Trp86, LA K 5 41 JH B B F i %
(peripheral anionic site, PAS) f¥) 5% %t Asp74 FI
Tyr124 3B AEAH BAE T JE 0 3 > S, sk,
(=) -Mep-S &5t Fb 14 5368 (0 il i DA o 1) 2 IR
Y5 PAS HI5 ISR (U Trp 286 ) FELEBKAEH

2.2 ( -)-Mep-S # &) AChE & 0 ( - )-
Mep-S XJ 2 I T /N BUAT il 9 AChE i 5 1 52 il
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B2 ( -)-Mep-S 5 hAChE(PDB Code: 4MOE ) #4> T3t E
AZEARREE, (- ) -Mep-S A K (G IRAT Y ( 250 b &R F i
R, BT BRA A, R LEE T, LR FARR),
hAChE #4417 ;B IR 481 (= ) -Mep-S( S G 1IR) S HECHE
FREE (RIKANLR ) 1E R IR SR S E I LG 4R 26 H R

( =) -Mep-S Al AL /N U AN ACKE 5
H1C50 fE K (1.70 £0.04) wmol/L, % T HI 3 iy BH
A 1C50 {E[ (14.73 £0.17) wmol/L; El3A B], K
JEME TN SH-SYSY #ft 22 S0 40 il K VB i) AChE )
TEPE, 45K (- )-Mep-S HA 41 i 4 22 5T Al
AChE %, H EA R it 5 1C50 {4 (2. 48
+0.19) pmol/L, Ik T HFHr A Ay 1C50 A [ (24. 71
+1.70) wmol/L; K 3C.D],
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W BAEK (P <0.05,P <0.01, [ 4A) 4R /R K E
AL T/ANREE T IO IR . 5 R Bl
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FIFE] 43 e[ F =7.231, P =0. 000 2 | 4 47EA0E i 3
25 XA LA, AR R A B2 /D BRTERE S R 1
TPk B9 43 L RS TA) 7 43 L B R B A (P < 0. 01,
Kl 4B .C), AREEM + (- )-Mep-S(2.5 mg/kg) 41
/N RAE G2 B R e VK BE 5 4 LU RIS ) 7 4 b
ETAEEmA/NE (P <0.05,F4B.C), 0.5
mg/kg 75 T ( - )-Mep-S A BEK B i B W AE H,
FIHTAIEA (3. 25 me/kg, 1E R FEAEXT IR 20 ) 2 35 ek
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(2.5 mg/kg) 435 A B 08+ FITAYIA (3. 25 me/ke) 4 SXTHRALHLER . * P <0.05, * * P <0.01; SR EEMALLE . #P <0. 05
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g, /NP AU DK G R AR A4S S g 21 ) 22 S C G it
FREN(E4D),

2.4 (-)-Mep-S MIFFREHRIFLZIIA AChE
EERS LRSS RY NN ACKE 1§ HE7E 4 5
WA BEESR(F=12.17,P=0.000 1), 5
X RRZH LA AR R A a4/ BRI 9 ACKE 16 M B B
T (P<0.01,K5), 5ARKESMA LR, REFH
B+ (= )-Mep-S (2.5 mg/kg) 2H fig & 2 #1011 Fiki N
AChE 5% (P <0.05,/5) . 3.25 mg/kg FIH A
AR Shy BT R 245 ] 5 38 B0 46 il ) AChE 3 4 (P <
0.05,15),
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kg) 4 ;4 R + ( - )-Mep-S(2.5 mg/kg) ;5 RIEE b + ]
WA (3. 25 mg/kg) 4 SXTIBALELER . * * P <0.01; S AR K a5l
HE P <0. 05

Il &5 % BB, AChE R X ACh AL AE
FH, 5500 P 0 RE #2838 S5 () /L, e 975 &% AD
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(LSRR, — A CAS, A5 ACh KA K 5
—ANJE PAS, IZ0SAE R K AR A RN N 24
BEHCIE B rp R AR A A SR R,
AChET XU sS VR 438 8 23 I R AR 3R 1) AChE 417
e, R0 BB b AD ] AChE #5319 AR I
8 REERCEIRIT AD fEH]. PRI, S3-4R08r R R i
() AChEIs X} AD JG¥7 A e H L5 X,

KT HE( - )-Mep-S X AChE [ XU 5 A 1
KGR IEAT T o PR 5E, LR g R R
( —)-Mep-S # it 5 hAChE ) CAS Fll PAS Y% HLfiR
FRILTE LS, 5 PAS 1Y 05 & 5% 3 7= 1k K 1
X LA EAE I FTREA BT ( - ) -Mep-S 5 hAChE
(A 256, RSN AChE JE PRSI 45 5 R0 ( - )-
Mep-S fE BH & 410 il /)N BRI >k U8 A1 A SH-SYSY 4
MR ACKE {67 iZAE SR iy AL, &
RGN (- ) -Mep-S & —Fl A 249 AChE 1 i
o

TEIE 3 A FARAS T, AChE RS 4E 45 ik N ACh
FHRMFE , B AD &N AChE 7§ 2 5
WG ED NS BUK N ACh 7K FRAK, 15Kk AD %
AR SRREAR T I P AR B o s /N B2 2T e A2
PS5 AU 45 5 Morris 7J<1‘7E§§§3ﬁﬁﬁf( - )-Mep-S
VR IT SR 5 R B (- ) -Mep-S 7£ 2.5 mg/kg
F T REA% I 0 AR R IS R 1/ B 2R 2T
PR, R R S RIS A, 76T 65 I fe R B )it
VKPR B R ER . 534, (- )-Mep-S fig i M
AR B S & /N BRI P9 ACKE T M3, DL
R (- ) -Mep-S A B HGE AR R %5 B80i%5 & 1 /)N
BeEDic iz o ae it . iR 842 m ( - ) -Mep-S
X AR R B & /N B2 2T eI D RE RS A A
AR TZARE 2SI E. HHEN (- )-

Mep-S Bl 2% 2] i1 B A5 1] g 5 A 3 i 9 AChE
W, FEEE MBI ACh P &4

Zr ERTIR, (- )-Mep-S BEW. 3 BICE 7R R 75
R 2E 2 CIC T RERR RS, 2R TE AD JRIT R,
( = )-Mep-S A BB Ky — A 7 76 O (6 19 BUIC Ji
AChEI,
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( = )-Mep-S as a novel dual-binding AChEI to ameliorate

scopolamine-induced learning and memory impairment in mice
Dong Wenzhe', Zheng Wei’, Li Juan’

('Basic Medical College of Shanghai University of Medicine & Health Sciences, Shanghai 201318 ;
*NPFPC Key Laboratory of Contraceptives and Devices, Shanghai Institute of Planned Parenthood
Research, Shanghai 200032’ Dept of Pharmacology and Chemical Biology,

Shanghai Jiao Tong University School of Medicine, Shanghai 200025 )

Abstract Objective To explore the effect of ( — ) -meptazinol-serotonin hybrid,[ ( - )-Mep-S] on scopolamine-
induced learning and memory impairment in mice. Methods The binding of ( — )-Mep-S and hAChE was ana-
lyzed by molecular docking. The effect of ( — )-Mep-S on AChE activity was observed in vivo and in vitro. The
effect of ( — ) -Mep-S on learning and memory impairment induced by scopolamine was examined in Morris water
maze test in mice. The effect of ( — )-Mep-S on the motor behaviors of mice was detected by open field test. Re-
sults  Molecular docking analysis revealed that ( — ) -Mep-S binded to human AChE. In parallel, ( —)-Mep-S o-
vertly inhibited the activity of AChE derived from mouse forebrain and SH-SY5Y neuronal cells, and IC50 values
were lower than those of the positive control drug rivastigmine. In the Morris water maze test, mice treated with
(= )-Mep-S (2.5 mg/kg) showed significantly reduced latency on day 4 (P <0.05). Moreover, they exhibited
significantly greater percentage of distance travelled and percentage of time spent in the target quadrant in the probe
trial on day 5 (P <0.05). ( —)-Mep-S at 0.5 mg/kg did not show any significant effects. In addition, ( - )-
Mep-S inhibited the enhancement of forebrain AChE activity induced by scopolamine (P <0.05). The open field
test showed that the effect of ( — ) -Mep-S on scopolamine-induced learning and memory impairment was not due to
the difference on the motor behaviors of mice. Conclusion ( —)-Mep-S can effectively inhibit AChE activity and
ameliorate scopolamine-induced learning and memory impairment in mice.

Key words Alzheimer's disease; dual-binding AChE inhibitor; molecular docking; learning and memory impair-

ment



