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Effectiveness of single constituent of
Chinese herbs with inhibitory activity on
B -amyloid polymerization by use of
phase-sensitive surface plasmon wave
biosensor

Chien Chou
National Yang-Ming University

ABSTRACT

Alzheimer's disease (AD) is one of the leading causes of death in the elderly of
the developed world. This widespread progressive neurodegeneration is characterized
by the presence of proteinaceous deposits in the brain described as amyloid on the
basis of tinctorial properties. Substantial evidence indicates that aggregation of /3
-amyloid (A 5) peptides (A 5 1.40 and A /3 .4;) resulting neuronal toxicity probably
play a causative role in the etiology of AD.

Past studies of the kinetics of A S polymerization, utilizing turbidity,
sedimentation and dye binding, could only provide information on the appearance of
high molecular weight aggregates. Rate constants could not be determined by these
approaches. In contrast, surface plasmon resonance(SPR) biosensor can be used to
monitor binding events in real time without labeling, making them convenient for
studying early-stage A /3 polymerization. Besides, SPR technology can be conducted
to collect kinetic data for rapid binding events of small molecular weight peptide on
the seconds time scale. By use of this methodology, the kinetics of A 5 polymerization
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inhibited by extracts from Chinese herbs will be studied, this can be offered to

develop these compounds into novel drugs for AD therapy.

Keywords: Biosensor, S -Amyloid protein, SPR (surface plasmon resonance),

Alzheimer's Disease
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g F R e o AR EARRARE > R ALE S IRt 0 #
Gpone BERPSFIE L A T R AR S P AR o 2
X R E A A E R fe jE A B A (Alzheimer's disease) % # 7] o
Priezt o AT RN AT A - RE D ERL B SRRSO E
e r P E o FEGANE R TR ARE- FREEL B A TP
BB A AR iAS ko B RIRGR A F A B 2 R 2000 £ ¢ RpkA
oo A A R o AR AT SRR o LR R B T
et Gldeg (%) 50~60%) > H =t &% £ E AR A (5 10~20%) < d 3 e %
e AN 50~60%E’ﬁ?]§§§n}?§m I &f—rﬂs’:‘-ﬂg_& A (;El);?ij[&;g 2t 4 60~70
;'?}]%{F"*), H’}?i]?%;7]7~153ﬂ“= (}%rﬂ”’i{#.’p@@mrgﬁ, 2, ,\‘%%
F R ) 4o FALg ek e CARH  A S A R 0 FR R s B X R U R B 13':*!2%}_4&
R

1907 # » 45 RAF 47 5 & FAlois Alzheimer 3 L7 /%% B Sk & 4 Fggﬂ*"{ %
¥ A4 A% (amyloid deposits) ﬁﬂﬁrsiﬁ’—_#«*—j{{ SRS AR R R A At X
A B (cerebral cortex ) ~ i 5 it (hippocampal ) ~ % i=+% (amygdalae) % f*+32
Sofp M e B % 3 (Selkoe, 2001 ) e

1984 & » Glenner f= Wong A f7 i@ /% B < & & Yo% § ¥ 3 .9 4kDa
amyloid ( Glenner & Wang, 1984 ) » 1985 # Masker & 4 o [ /%% 2 < }i%ﬁ =
o L HT P AR AR S T B SRR 3-p F( B-amyloid ) § £ A B(Masker
etal, 1985)> % 1987 & Kang % 4 351 AS e cDNA» I A B Kk p > - ¥ 695
& AROFp o A8AE 5% 3P F (Amyloid Precursor Protein, APP)

(Kangetal, 1987) c APP % — % 3-¢ (transmembrane protein) > # . % 384
@ iz #h I Ectodomain > — o] F84 4 & w e Sop A5 Transmembrane
domain % X ? F @ £ Cytoplasmic tail » &7 Fe fdff chim?e ¥ 85 L3R > H A7)
s 21 %I M o AN TS AT 48 APP o ¢ 45 APPsg; » APPgys
APP;14> APP7s; fv APPo790 @ #a ¥ B34 APPgos f= APPss; 5 A (Ashall et al, 1994 )

APP ik g j5 ¢ 45 (- ) 4 2% (secretory pathway ) @ APP 4 %) & d
7 a*f "FAPP N3 MBRER L oA ikfER (Secretase) » BRREEE 0 B oy AR
173w & f3F & (proteolysis) > & 47 & 4% 4 a2 APP ( S-APPs & o -APPs)
2 ABRERGDAY > s B LA A REFR R DA ST 4kDa 0 A S

éﬁw
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Bd aF y AREEER RS F B AR B9 o - Beh3kDa amyloid & 47 i 5
pP33v "ARFY 2 p3 v W Ep e A d > H P i AR Ru x
€ p TREASE > A3 43 ek & doa (Esler & Walfe, 2001 ) -

A B % & (polymerization ) 4~ & i& ﬁﬁ 1"* &A% % & F R (nucleation -
dependent polymerization) - A 5 &% & B » (1) EReo AL A AP

£ B = protofibril> B fs S K ;(2)d protoﬁbril A5 = fibril> d protofibril

£7 protofibril ¥ & #p £ 2% B & 1 55 8 %%' d ¥7 dimer 4p:f 3 5 (3) protofibril ¥ 4
2= A B¢ monomer & dimer 2. s £ ¥ protofibril 75= A S 4 a & (fibril)
(Walsh et al, 1997 ) -

Al AR Fd o JES A cnE 8 (monomer) FIR & Eagad o Hif
ARG AR FE ) & RSB R & (phase) ¥ ¢ B A 4 (intermediate) it
$miEo Y HRDARA S - HK (template » @ B &332 0 (b 2 A B ehE
EREFL2 ) enle & EARAL S B (aggregation) > @ { 5 ihA B4 » K P AG
e d AR o B A (deposition) ML Z T EREF B TR ABRE
Az R > K% = (CongoRed) % ¢ 4 47 ~ Thioflavin T (ThT) % ¢ = 2 & 47
(Wood et al, 1996 ) % FITC ¥ 4 2_;* (The and Feltleamp, 1978 ) o Figu¢ =
FERE R R R R RAT DI o 0t S B ai g T At Y 4 4
ERIE  LEIJI* SR 2 FWALEF g FRE S G BRI ] iR
PR W EBRBIAERS D AL B PR o A T - 300 fE
ﬁﬁﬁﬁﬁ’*?u%4rﬁkﬁmwm#wu#w&;w§ F R % e
Frw AES > FPTEEAG FpER o

B il R ATR RS da g R o - o] R L 2R
el Eﬁ(real time ) L2 & oo BF S T I VLR ¥ 2R 4o 1 HR3e (labeling )
?3%ﬂm”m%*§%ﬁmw¢¥i’T““ﬁ$$gﬁff*imq

[

E=!)

P IE BT ,r}%mﬁﬂ}. d 2 AB & AD e BiEAer g2 & ehdk 4 >
e L T O —Pﬂ%#&ﬂﬁ’<ﬁﬁ%%ﬁ37%ﬁ%*%
‘E‘;,gaﬁj"—g\”ﬁ“i‘?x?? A Em i iTE A B W ABR L

WAy A AT LR P
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g APREE
- IR

"2 Zeeman laser (ZL) % %& (B 1)> L“ﬁ“’%ﬁiﬂ |5 IR 3 ApE-E AR
g% (P Ac S k) P ildfr S eI A b s wp frws ~AF KTk * o
Zeeman T & (Hp5517A) P i fr S e F 940 £ (Ao = oop—oas) 2.46MHz -
AR A B AT A AR A0 P& G 632.8nm > $i541F 5 0.5mW o H {5%

A /2 wave plate » T % % - ﬂ\*&’rﬁ%]ﬂimﬁ zﬁ‘s‘ilﬁ:f&v‘olﬁ:ﬁ— BaRRE
T FRE L X ST TS LY dho S Y (BS)#-k g & = b §~M7’
B HE (A) AFBECERE T FxE 45° B @ PRAIc S A Hhigk i
4 F 0 d F i ek B (band pass filter, BSF) jgik 22 @ BB (Dpep) J2 818
%4 % (24 (5B SPR & 5) #HiF cht L L o
L (Awt) =ApAscos (Aot+AD )
He » AD=Op- Os=0 (ﬂP;‘MrS;)stéiLi B )

¥ - gk iE ~ AL & & IL (prism coupling system ) B & b4k A% 1§ P
® (Dyg) fcfits » Rl L+ sl 7 B < !

Lis (Aot) =Ap’As’cos (Aot+AD")
2P > ADQ'=Qp' - OF
S e B ARk hF W BB % o~ gidpic+ B (Lock-in Amp.) %/
B34 AT 1L A o

T CABERME

m

#- A B 1.25( 5-amyloid; ,s, Bachem, Switzerland );% ** DMSO ( dimethyl sulfoxide,
Gaylord, USA) > k& 5 1.2mM > A 85535 ( B-amyloid1-40, Bachem, Switzerland ) -
FT 20 CHE AR T o (8 pFri = =0k ﬁrﬁ IlIEE R T adE DMSO &F &
o 0.05% -

F B E A N Sk 12 0.05% DMSO K3 i e et gl enk S5 o
M2 BB (7202 &) THRGEFFOR Y (2o e B MER S 600nM
AB 1ol & F B2 M ?) FIEIHEERBE LIp > UEFEREME
TR B S BHEY AT R E FE- KAFERRR LT
WEIRMGIE T e BFERE TV RFRF L F REN BT F
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(1) AB1siEfF Ik
R AP R o0 12mM AR g RIE R ST Adaw o pkfaB-d ) FR
s sl F kR S 300~ 600nM 2 1.2uM 2% % 0 14 pipette iF » &
gN  BIEREF -
(2) ABysasitfF Ik
BAF L E 1 12mM A Bysas RIS T Adawm o pookfaBdl o F3fE
& mulpel s F kR 5 300~ 600nM 2 1.2uM 2_7%3 7% > 12 pipette jF » F
BEP  BEREF -

T~ Bk pH A Ry

0.05% DMSO -k i3 i e e e Bl & pH &4 % 5 5.3-8.9 2 10.0># 1.2
A B 125 pipette iF > F g 0 B FREF 0 0.05% DMSO -Ki3 % hi iR
fe®l= pH &4 % 5 8.9 2 10.0> # 1.2uM A 8,535 /4 pipette if » & s & P » iE
FREF -

4~ IIRRER N R A TR

#-12uUM A B s 2 A Bos3s ~ B4 0.05% DMSO -kia% % 10mM PBS
(phosphate buffer solution), HBS(10mM 4-)2-hydroxyethyl)-1-iperazineethanesulphonic
Acid (HEPES), 0.15M Nacl, 3.4 mM EDTA, 0.05% surfactant P20 adjusted to pH
7.4 with sodium hydroxide ) R|FH & & ~ & -

=t ~ nicotine ?ﬁﬂﬁ?ﬂ A By EEEVE

RAfAF g 0 1.2mM AB p 3t RlEw T Adaw o Bl F RIER S
600nM 33 % » BT T S BF Sk e
(= ) AB 4 pipette j¥ » F & P > F B 5 ~ 4518 > #-nicotine Jf » ¥ &
£ o i F JBPF nicotine JE & 5 10ug/ml > LB AL 14 g & i 30 &~
(.: ) A5142u pipette /ﬁ; %F)@;ﬁ A Ff%— 30 &~ 4a s 0 B-E %/%‘/&E F[@Eﬁ
P 2 e e 150 G F B E P A )R 10uM 2 36.33mM
grnicotine » FLE A B 14 FfFHE 30 & 45 o T ¥ 36.33mM 0 nicotine £ iE
- HBEE6 g AR LT FH R
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o APWE TR MTT 24k

BB LA PR BB ALY T2 S AR B REH ?iﬂ’ﬂ
PRFEALRY AEFRARF BIS R 3 A IR T NH T SRR
FRG ABRY ReMME G miedfd ¥ AP FREY - APFR
PolyLlysme.- 7 3 4v A Saggregation rate IR % > F|gt o JI* MTT R St 1 5%
F o 12UM AL 18~ ABgsas APl dd ERIEF- B RFLREF &
m@w ‘w52 o 12uM 9 A B 535 87 Poly-L-lysine 8 frts 3t 37°Ci2 (78 8 F i 12 /]
(Il i A Basss # 4 Poly-L-lysine ¥ o3t 37 Ci& 788 F & 12 /] PF) - ##

*onimie L RET ’ﬁ % tm¥e iz %% $k (rat adrenal pheochromocytoma cell
line) > F#PCI12 snfe - MTT &_- & tetrazolium salt > 2 ¢ &_3-[4,5-dimethylthiazol-
2-y1]2, 5-diphenyltetrazolium bromide » % — & ¢ LW > T ¥ ARE InFe BT T AR

ﬁ‘t‘:“’? £2 (mitochondria ) ¥ 7 succinate tetrazolium reductase ( - #& succinate
dehydrogenase ) if /i = & ¢ < formazan> ¥ * K& plwie 2 £ 2 Bz g it o

L RER

u'ur»ﬁ ?‘%Ejfgg“;gg‘_ X F sz =tk F '&%,xz\,r}m«?,%&,—ﬁu.%liﬂ
o AR o S AT A S P<0.0SALE F A& o
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ER A 12mM 0 A B g% ABasas AR EMKAET RAW £ (amine
coupling method) ¥ 11 H 23t & F F R i4E &5 (ligand) > %% & B4r@ 3 2
B 8 “7o% o

PRERT AL I B E M F B pH=53 T o ¥ 2 £ F] 120nM 0
MOERF I (Bl4) FpHERZE » 2 BERNRELILF BIBRET & o1t
#21200nM 1A B 1os e pH=5.3 285 B9 5 pH=7.4 03512 (Bl 5)o &
B3 pH BTk i FF R EF pH BRI AR LA ER YA F o
i pH i (pH=52) FFRCE 1 F P BF & AR RE 1 F ehm & (H16)
i pH=5.3 T 1200nM :h A 8 15 { F M AE 151 F 42 o

7 Ie i B T 0 1200nMA B3 B E T F M B TR E 11 005% DMSO

(H=74)7 AB 1B & 1“F o2 HBS 2 PBS = \* §i 3 005% DMSO
(H=74) 3 RE& M F J& -

ABysas BE T F Jdc®] O ot » R 5LA [ PR3 AR g edp e ik 2
TREMF B AR KA AL " Afpsas A F BN 0 @A ELE R
< ot X AR ORBRIY MPEHETFN AR T2 AL xR EILE
et M PR JeEEH P o m ABysss BE M F e WP E IR g E
MEPHERL T E kgt PR o

M3 dpH B 0 R 1200nM 51 A Basas BE K b 0 5 TR & pH=8.9
HER T e B F B pH=10 5 0 fe v % R A ABH > A pH=10 hif
[ERa Vﬁﬂ ok FORREEEZ RN SRS o Trm g o

BB 5 0.05% DMSO £ HBS 355 F g3 5L > v PBS i1 5 12 5L
ivofe HBS &k BPFH pH & ,f; 74 /J‘%- A B35 0% T = BE(isoelectric pomt) ’
éﬂ,b_’gﬁ/}g_&—r }E} Z’}h“l%l__i BBEI ] T\ G\‘lp ]L»l' ﬂ

AB 18 Afosas 0E ﬁf’:iﬁ% FEGHE o AR g A R ik Ko
AR B A o k- P S ABsas 2 AL g ik Y el TR e

| * nicotine RFr4| A B4 it F BT e % 54 » 10uM nicotine

S GdrdBE ABIER BAMELAL Y B - R S4TSR P

] BRI B AT EBR LT R o R FIR B APl
EREFTFH Ll r ABRFF JBPF > ¥ i d 3T U pipette jF » cig R &

JRERRACT S F 1 F eehEfi 0 ¥ 00 ) & onicotine A 4e 0
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R Ed RAmUEL Y B XA 4p o nicotine ¥ ABfEMF K4 Af 1w
i B s 600nMA/5’142 AE RZ L2480 2 10uM %2 36.33mM £ nicotine
frag -

B13° > 7 g dis iﬂz R EAE A L T Aﬁ_ﬁﬁ » 36.33mM =7 nicotine
% 10uM nd 0 2 {8 A F i RiRBrE ) 7 % 36.33mM <1 nicotine &_
@u%ﬁﬁAﬁﬁﬁhﬁ’wu%?ﬁkﬁﬁﬁ% Qo (R 14)e % 8m
g 6] A R T A TR RPN (B 15) 974 36.33
mM £ nicotine ¥ 600nM (1 A B4 sPfEEEF i > %Y M= LR R o

Bl 16 » ¥ 5 1> A4 condition 2. T A 535 ¥ w13 = eng [P &g & 3T
ABiufc AB s> @ Bl 17 # > 22 Poly-L-lysine i fri& (7388 F B A Basas
H4HpERE -

ppuu)
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A B F-v % C-38:110 B residue 22 % 17 ¥| 21 B residue & 7 &+ -kt
(hydrophobicity ) » j&€ % 28 ] 42 i residue # J 1} -sheet g 4f » j&% 9
21 1 residue RI¥ iv & R @ -helix # [-sheet i) (conformation) ( Soto,
1994) e @B #t* 8 AB g8 ABosss P A AR RY A BlEF 7 Fm’f#”']é
# o A,81_28 mﬁiﬂ, 7 i §L & 7 a-sheet £ [3-sheet msﬁﬁ A625_35 AIE 5 B &
13 -sheet 4

BT AL E AR Pl P eniAE? o d AR BP0 @
A Bos53s nﬁ,r&%']ﬁ(pIZS.@’ Flpt HZpE 0 pHT7 A S brp T R A By # T
Prig sl 3| h 2 25 8k (linker) 22 £ B4R - PRFARFRE M F b
e &R “:‘j},ﬁ?]}é FALFTHOTIPATEFLERRRRELAF2Z A
2ld o F AR RS o F PRk pH B3 G TAS R 28R F 5
FooF s R EATAL 0 #ri# * chbuffer PH E35v% 5 30 H PH & o

A_

PR AERT AR E AR s R ER] 0 A B AT Al g 0§
WAL T 0 BRETF P A ABsas s B SHAERT B A fE
B R LA F PR g A AP oo - ¢ 0 R A Bosas
2 AL higEd F ¥ s ¥ rig Astssﬁ«Aﬁlzsnrﬁ» e kﬂ*ﬁ*%ﬁ*

FH B ALy AB 1y o pH7.4 7 E4piT > 2§ pH "% iK1 53 pF >
e Fl s AR REFE AL B T E R4 5 #ﬁi”ﬂ

WEEwRiE 2 pH E2285 5% & (ionic strength) & Fens Aifé *
0.05% DMSO "Rz R $> R & 1L F i3 iz chk i > @ F %7 T A% PBS
2 HBS & W' MR ETF B2 %3 L8-H PRSIl -

nicotine £ A EEFH Y L R o H AT ITLIRE S EKIFES TR
JE2-* (Wilson et al,,1995) > r ¥t A B #7314 cnid i & (LB § Feslenni®
(Kihara et al.,1997 )> & nicotine Fr#4| A 5 1.4 % & F ZiE42 7 (B 12)°600nM
A B 14 %t ~ nicotine {é 2 EL TRk L KT k5 L3P nicotine At 49 4 %% S -sheet
%5 a-helix it @ PR E (Salomon et al.,, 1990) 5 ¥ % A5142
L) gk F[Moore etal ,2000] » 2_fs e R E IR A x Feand F P Ry
AL ES 5 R d nicotine 23R4 1 A B4 b a-helix ﬁélg s o F TP
41 a -helix ##& it = [ -sheet 77 #2[Zagorski et al.,1999] ; & d nicotine ¥ £+ ;3
M| &+ 8 -sheet ﬁf&i AB 1p Bt BT AR %{r (aggregatlon) ziEs
= [Zeng et al.,2001] ; @] 13 ¢ > nicotine ¥+ 2 2 & A B4 it 79 ik chfddg > ¥
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it » &_nicotine 4r 38 [ -sheet # 5% 5 « -helix ..“riﬁéﬁﬂf%?r mdrd| ABA R E &
& o BE R ¥ nicotine A invivo T £ FH AL L F FrHI R E ek B A
R 7 g Y §f¢ 2B AR A et £F imﬂ."ﬁﬁﬁfa I%ﬁ;@i R
B e o g ARl T T AEH R 4 o B L PR e il
AR @ RARBLPERE A A (S gk (Withdrawal symptoms ) o 3772
PR T 7 Pl QAP AT B R K 0 L BA 0 R T g b RR
u%ﬁ%ﬁ%éow%ﬁ’ﬁﬁﬁyﬁiﬁﬂéﬂ?uﬁmm& <
(Parkinson's disease ) ¥7 ¢ iz ;5 2 X & (Alzheimer's disease ) —ftf)iffliamyaf}%f o
VMR Bt S R F et Ko Y b R PR AR
P A fE T B B e A FRIEE o B R L5 T ORISR R T
DER T FRARIERERINE L T KB RTREMT 0 LT
LRSS ﬁ A A Ao Al o A R AIR 5 T R LA G AT A S
Fep i g e c Apaipgind s Ry XMAEoA T M SEY
TEHER A REFIRAN GBI IR GBI g HEBLWE R RS
-l e F iR (TF o R5 7 Kk z:}ﬁﬁ'ﬂ-%ﬂ P B s RERR SRS T ks
'ff'/'\*ff\ 45 s SR I&‘Z‘FL oA EAR £ 7 R R eF Fgﬁ{tmng S A i l’g.
HAsp ik 5422 T4+ o Nicotine ¥ 2 i 2eff 4 (immediate free
recall )~ ¥ & PF & (reaction time ) % AL ;2 % # (visual attention ) [Newhouse, P.A.
etal. (1988) Psychopharmacology 95, 135] -

g

\‘:t o

3¢ #3044 f5 (nascent state ) A 8 -9 1 * Nicotine #r4| 2 R & i+ >
JoFEF T IR i R 5 10~50ng/ml (0.062-031 pM) > ASET T £ F 5
30~150ng/m1 (0.18~0.90uM ) [Benowitz, N. L. (1990 ) Pharmacokinetic Considerations
in Understanding Nicotine Dependence, John Wiley and Sons, New York] - %] y* 8
mOERIS UM E i@ * F kA& Nicotine ¥ 5 fekinf s 2 4od 4
EY LR o RT P NP PANEL AB B0 R A S E i wm(plaque)
A s ERIGIH Ktz = o Fafrdl ASRY RE AR TR E RN
f%?%:}?a:fi?ﬂﬁ (RIS AP E ot 1) GRZPEE- }im}ﬁa'j‘ o k BT Nicotine ¥+t
LR T RRKT 5 XA *,J—A/ﬁﬁ»n RE g Sdme i Fpt g
,i—l%,%)?‘sﬁ;m Loy BRfEimB-b X ;L’Fffi,q%x\?i PO T i id N X F miE

= o
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;' N ﬂ\lj:[:ﬂm ﬁ;‘ﬂg

AR1Y 0 ABosas E AR g R E M F A N E R DR F ¥ el T
#&’vu—ﬁzwﬁlmAB“aw‘ﬁ@ﬂﬁ@ﬁqmaﬂ’ﬁ%zw1
EBY gaminoacid /g AR & (" FH 4 B4 d v R NBEZ k% dramino
acid M B~{B R & & & L Fr 841 o

ABE & B kg 4] & g (nucleation-dependent process ) > ¥+ A 8 2s.35
2 AR g B E M E EPE S TR Y kR T KT 120nM (A B 1ag) 0 N
invitro * Ab B £ * F BT TR RR P e - B MERSDFER -

30 SPRA SR EERINH ALrsss 2 AL 1ag R E I F B 5 o
B 'é‘l"é}g’%" TR VR 0 (e Fpt R I R R E &
B P AMER B MA T RS TRR A H AT YL L4 i o

L9
AR E BT (1) AB1as-AB12s (2) ABasas-ABasas 0k i
5% ﬁf&fﬁ% e L& R FEAB s ¥ it & a-helix - S -sheet 4okl » A A
Basas I T 43k 5 B-sheet cnB 4 » 4oil & Ab1-28 ¥ & 1+ & iifz® i » 0]
4o Nlcotme v @ oA 5142 A B 08 i 7 a-helix & 8 -sheet #& % (conformation) > ¢
*+ ¥ B3k Ab( a-helix ) &7 specific hydrophobic interaction % -] >+ A 8 ( B -sheet )
F] Nicotine /i » &7 F ¥R Z 5] ABlzg FE R BT o g
(conformation ) » # it fie & 3L iE B AR kv cnBEIVE R fpF (D AB
2535 © A5 [ -sheet » '] & Nicotine m/T NTREFSH od AB B ABasas
PELRH B4 B it B L s ¥ Nicotine 4rir i % A B¢ _a -helix # %+ B
-sheet TS F|E TR fZ > 4oyt BB TP T 040412 2 4 BB E LT 73] A
Bt o FRELF B A% TRRFFFER I FREF &

2T LB HEfEAL e A Brsas R E M F i AT (7 53 SPR

AB1s - ABias A B3 - ABasss
AB12s — AfBias A B2z - ABasss
+ (Nicotine) + (Nicotine)

d conformation #7542 cn® & * F BRI AT LA B M Z AR
ST AL R - B RV EOLE Y e PR A IR

1 F

S0 AR R R B R AAAE L 1R ¢ R AB bt RS
R -
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