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Acetylcholinesterase®] #iloll vl X+ %

WAt F) e

XHFE - FTHE

#ix(Dementia)s MHEM RN MRS} KERE
(aphasia), %#P%E(agnosia), HATiE(apraxia) 59 T#H
PaEReh B UEhd e B AR PESE JHHRE
RS FHY ola giFlols U= 5|0 o) H(Alzheimer’s
disease; AD), MM X (vascular dementia), TN %
T 5ol gdom of A ADE 50% HLbg HAE
QT dctko] Hito) MrajA 2-3MAE O mss Ao
2 geA A,

aRANNE PR AR FELEY HEY B
& CEEEE /RS ERD LAY BRY Al
#EAMI2EY SE OERY TR REmRES ERE)
Fatel RS Aok KK Bk ADSH HAsts
A WRE T QAT EREANA B FiRe FE
RS syt NI nE BRANME HiRS
SRl ol fkste} MRS e ADE B
Ed BESZ Uvd, MEMERE K FmRE v
HEE T gt

RS TV WK K BHOT B
HelM F2 Hmesel $od MERE" o hE
HEEY So) FEsty doo, # - LIERY HE
EBMCR 58 #7993 Ao

Bl FIRFIEE AWEY (ke B%olo LS
FESe FRLER WY BEC ) oAz 9
ov F3 ADS £ ofE FEQ otUo|n AFThyy
3} presenilin &{§F2) A% Bl HI HE L o

FolF o HEERHS LK T BEe BEc
#aA Rakqith

ol #ET HIBELSY KRR TMEZEc &
EOREWS mety #@me FES AEY MRMEE
Hifol RIUBE AL RS R FHE & 9

=8 BRHOT THEITA PC-12 AlEFolM ZesrE
¥ EMFHEEES western blote T ERESIN T, Moris
water mazeS FAHY RESEL 708 BES 5 B
P B (tacrine),  MNBMIFFE LIGIRERCO R /HHsH
VIDEOTRACK(animal and human being behaviour
53 812 MESNGL, InEEEE

5S fR@d o MmiEP acetylcholinesterase® &l
< HE 3k acetylcholinesterase HEBIZ AL 2Ess &8
23 ul HEY HREE Ao 0T fdsts= wiolt)

analysis system)&

I. %5 &

.+ #

1) HE 3 e

Cholinesterase  kit, scopolamine, Tris-HCl, NaCl,
Nonidet P-40, EGTA, PMSF, DTT, leupetin 52 Sigma
B &S FHASAUE, anti-human APP  N-terminal
antibody (22C11, anti-APP, Boehringer Mannheim,
Quebec, Canada), anti-human Presenilin-1 (31-46, Ab-1,
Oncogen, USA), anti-human Presenilin-2 (303-316,
Ab-2, Oncogen USA), anti-mouse lIg HRP-conjugated
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sceondary Ab (1:4000, Amersham, USA)# ECL-Hybond
film (Amersham, USA), L ¢ H$E2 4k € —&&
FERsS AT

& BigEol #RY MESE spectrophotometer(Shimadzu,
Japan), 942871(3+4d 238}, Bio-freezer(Sanyo, Japan),
59 & ERIAT

2. B9 A BM

1) B9 { BF 4

A B 93t FEAE ICR 439 83 (Sprague-
Dawley R BEICEHZEMAM 4 2ot 18 Lk &
A % ®ERel EASRoY WREAAA EREE
(Zed 221%01%, 229 8.0%e)s}, 2 5.0%°a},
Z3F 80%elst, 2 06%°14, A 04%°1, dEhs
BL Fadl figsty Eif 2+2CE HIF Hrrsly 28
BF BRZE REC EEA % BB ERSRT

2) Bt

* WEOl FERT EEGERLES RS Bk
gt HHo2 ST EAT Pl KEAS
7 HRRAREIA BAS % Rt ERANY, B
k1859 RE BEL ot 2o

Prescription of KaKamBoYangHwanOhTang(KBT)

L2 4 L3 &4 H&(g)
HH Astragali Radix 80.0
EEEE Angelicae gigantis Radix 40
BYEL Paeonige Radix 30
HiR Lumbricus 20
= Cnidii Rhizoma 20
Bl Percicae Semen 20
#1E Carthami Flos 20
il Polygalae Radix 40
&7 Acori Graminei Rhizoma 40
Total amount 1030

A3 g8z ALY AIE 2000 —

3) MBHHRELB WY SRt

WABRERES 30 78 &% Kk 2000nE
mete] BB fHBAA R Hbstd 2 ®E R
A iE#sle o8 WE ZKiB%E (Rotary evaporator,
BUCHI B-480, Switzerland)2 &#gstsl, o1& ThHA
I35 (Freeze dryer, EYELA FDU-540, Japen)E 1A
st %2 BRI MREERLES AR (-84C) KEs
HA EEY RES Ml ERAT

35 &

i. PC-12 MAEFAM Amyloid precursor protein
(APP), PS-1 18]2 PS-2 38

1) #mb =MD iy RIP

PC-12 M ¥3¥E rat adrenal pheochromocytoma
(ATCC, CRL1721)Z Dulbecco’s modified Eagle's
medium(DMEM)Sl  10% % MiE= 5% S-elol M,
penicillin (100 U/al), streptomycin (100 we/sl) I3 X 10
ue/nl®} gentamycin®l EFE HEEH B% air/S% CO:
Ql 37C HEESolA I MRERELE it
& #yEs 18R Aiol Hank’s balance salt solution
(HBSS)I M Hg#e Fo) $eiot 8% Z¥W DMEMHA
o 100 we/n e FEE H7iste] wigsigch HERSR
phorbol 12-myristate 13-acetate (PMA)E 100 ng/ml &
Ao

2) Western blots

et BRE b

PC-124MRo AniRMibsE s Hut¥ (100we/w)E 15
S FlEpE%S % 3R PBSE MRS kitstith #lig
lysate® @7} skl 50 W o lysis EEEHK {Tris-HCl
(200 mM; pH 80), 150 mM NaCl, 05% (v/v) Nonidet
P-40, 01 mM EGTA, 1 mM PMSF, 0.1 mM DTT, 10
wg/vl leupetin}g RAT % G0 08T HEHERFE 5
S ELOoBE #i lysateE® Qo] Bradford ke
2 BOEEEIY 0wl Esiat.
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APP, PS-1, 212132 PS-29] immunoblotting 74T

#Ae lysate (S0wg)E 12% SDS-PAGE geldl 2
PDVF membranecl AT 2% BSAR 2A7F
blocking ¥ ¥ anti-human APP N-terminal antibody,
anti-human Presenilin-1, 212 anti-human Presenilin-
1& &% EHESIH 4TolA ovemight A1FHT. 183
anti-mouse Ig HRP-conjugated sceondary Ab (1:4000,
Amersham, Arlington Heights, [L)Z RKIEAIZ #
ECL-Hybond flm® % immunoblottinge 3t Z#rstad
23

ii. Scopolamine2 2 FHHEE BB} LEH WoBol ¥
o IRAEPEE TR ) AR

1) ICR dFo| j1E 27 ¥ MERBRES R

ICR 47E UHBM Momis water mazeol™ 19 13)
REBES B9 Mors water mazed BERo)
Pcmel X Fol7t F Wem AR sk 28T &
T 35 A%, 1 2kl 4H7 2L S+ UE &
8o 10 cm? 9%¥ platform$ HES Adolth 19 1
3 g Al ICR 437} 30& oJllel poolel A platforme.
= b AHE EHsich #R® ICR A4S 109}
ds @ oI st HERE, BHEHBEE (tacrine), MK
HHERLE AR R HMHAUT AL TR Yy 1ta
% platformol 2= REFIHS BEHsHH

2) Water maze ®%

ezt g HEIE &TH ICR A%9 scopolamine
(1 mg/kg)& BRET % 3099 water mazedl ICR A3
g ey 23 VIDEOTRACK (animal and human
being behaviour analysis system, Viewpoint, France)®
2 782 WEstAL videotrack software® 4478} th

iii. Scopolamine® 2 FHH acetylcholine fZ $34l
A} acetylcholinesterase #Ilol #& PSR LGS &
£

1) migsEkmRERS %8 2 scopolamine £54

1 GURE) B 5vEE 1HCE ato EEE ¥
BRRE  MIRAEIRE LG RBE(0me/kg) 08 Ml BoE
VEY, MERREE R REBES 10¥ S $Rssty,
scopolamine (1mg/kg)S S5BME 181k Mk F5 % @
Eki#fife (WBC, RBC, PLT), Mi# (glucose, uric acid)2
B a2 AT Express 550, Ciba-Coming co.)S #5
&ted IESHI, cholinesterase {EME S cholinesterase
kit (420-MC, SIGMA)Z HZE3H%

2) Mk mnel %t

HYRkE 108 % AF A EH COERILESE 10
e mi%eE EASATE L A 2 nlE CBC bottled] %
o fi/hAEEL, HlEkE, AOkEe) S8 HESAL,
FHEL Fonioikol #£3le] Minos-STE BIE Atk

miES  glucose, uric acidX&

HEMEC 2T
(Express 530, Ciba-Corning co.)S A3 HIE3H T

4) mAFAM cholinesterase activity B

Mmi#FF cholinesterase activity #IZE3H7] 98k test
tube® blank tube® labeld}X, test tubeol sodium
chloride solution(cat. no. 150-3) 0.2m ¢} serum 0.2l
£ ¥ BAFTAY blank$t test tubes] 3.0m water,
nitrophenol solution(cat. no. 420-2) 2ml, acetylcholine
02n€ WMk acetylcholine
chloride solution® #HINT #% WS TS kst
25C water bathol+ IEfE3] 304R incubationAZ #%
ELISA LEADER(molecular devices, USA)el A 420nm
M absorbanced MFETTH I #EHE AA = ABLANK
- ATEST Ziiell st MM HHEE flE ot

chloride  solution

iv. st 247

AASY TEEE 4 FPERIN 2L #ERE
meantstandard error® ITHKIAAT. ABM RS
Student’s t-test 54T HiEE FIRstA HEstd
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1. PC-12 MIZZZOf|Af APP $g8801 St
western blot 4#F

PC-12AEFE 24N7 363 % 1591 PMAS EH
BERECE FEkE F western blot2Z2 #Tst At
PMAS E#EaA %2 media #olA4 APPs (974 kDa)7}
BE P AL ¥ 4 ¥, PMAZ FUES BHEE
(control)< mediaf#el] th3te] BEET APPs BME £
Ao tHFig.1).

&
S &£ ¢
+

<4— 974 kDa

Coomassia  blue
R250

Fig. 1. KakamBoyanghwanohTang(KBT) inhibits expression
of APPs secretion by Western blot analysis in
PC-12 cells.

Representive Western blot of APPs secretion released in
15min by PC-12 cells alone(lane 1) or in the presence of
PMA(100ng/ml) without(lane 2) or with(lane 3), KBT(100us
/ml). The increase in immunoreactivity of the APPs-specific
antibody in the presence of PMA was inhibited by KBT.

2. PC-12M| =0l M PS-124 PS-23% 8800
#8t western blot 4k

PC-12M 2ol A PS-13 PS-2 58BHc) th§ western
blot2 2 AHid #E PMAZ 3 HEECIA PS-13
PS-29] BRES BME £ + UUZL, PMAS MEAHGE
LiBs [y REY NEMEELE HREBS HEN
mediaBiol] 3te] BEFES PS-13 PS-2¢) BE WS
B cHFig2).

SANR Al 2000 —

100 7
80
60 T

*Hk

40 |

0] _‘_

Stop -though latency (sec)

0  Pre -training | Control Tacrine KBT

Scopolamine {1 mg/kg, i.p)

Fig. 2. KBT inhibits expression of Presenilin-1(Ab-1)
and Presenilin-2(Ab-2) secretion by Westem
blot analysis in PC-12 celis.

Representive Western blot of PS-1(Ab-1, 30 kDa) and
PS-2(Ab-2; 98 kDa) band secretion released in 15min by
PC-12 cells alone(lane 1) or in the presence of PMA(100ng/mt)
without(lane 2) or with({lane 3} KBT(100we/ml). The increase
in immunoreactivity of the PS-1-specific antibody in the
presence of PMA was inhibited by KBT.

3. ScopolamineSE FHM=l BB LE/H
BOBO| W3 mpammERA RS MR

Scopolamine (1 mg/kg)2 #FA EEHol iR
¥ ORSE 4A5dd mEMRELES 80 fAs
o] Morris water mazed]A videotracking® 2 M3}
Ak EEE BB F% ®8 Mommis water maze
pooldl A platform®.2 287t REHES EE BEs
A scopolamine %E 30573 1804 kel videotracking
o2 e &RVt Table 1°]th

Table. 1. Effects of KBT on the scopolamine-induced
impairment of learning and memory in the
stop-through type Mortis water maze test.

Pre- Scopolamine-treated(1 mg/kg)

Training  Control  Tacrine KBT

Result  Captions

Stop- After 110124 Q05485 152440k 185420k
though 30 min
latency After 401440 o46+42 122450« 152447
(sec) 180 min
Smdistcm) 18246252 66514801 A3+424vss 200+38 8wk
Lardistcm) ~ 71£227 214587 117+421 2011521
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ICR mice were orally administered of KBT or Tacrine. HCI
and the acquistion training trial continued once a day for 7
days. The Stop-VIDEOTRACKING was initiated at 30 min
after the injection of scopolamine(l mg/kg) and the retenttion
was caried out after day 7 after the acquisition trial
(pretraining). Date represent means® SEN=10). control,
scoplamine(l mg/kg ip); scopolamine+Tacrine(10 mg/kg po);
scopolamine + KBT(300 mg/kg p.o). Stop-though latency, each
time the animal enters an area, the entries counter for this
area is incremented by one, lardist; this is the total distance(in
¢m) covered by the animal in large movement, and smldist;
this is total distance covered by the animal in small
movement. Statistically  significant value compared with
scopolamine only group(A) data by T test(xp<0.05, **p<00i,
wx4<0.001).

Fig. 3914 7o) Flik £ZE A7t poolll Al platform
o2 gk WS 1124348 ©lX scopolamines W
305 %ol RS 605+850E HES IKH WA
E U, HEEE tacrine EEEES 1524008
(p<OOODE BEES iUEH EUES BESAL, S
BRES  HEs A 1851428 (p<O00DE
scopolamnine®) 8+ S BB HIHERE VeEpiAS
(Table 1, Fig. 3).

>
& &
@%v" oe& @
+/- PMA - + +
PS-1(Ab-1) = <4— 30 kDa
PS-2 (Ab-2) <4— 98 kDa

Coomassia blue R250

Fig. 3. Effcets of KBT on the scopolamine-induced
impairment of learning and menory in the
stop-through type Morris water maze test.

ICR mice were orally administered of KBT or Tacrine. HCI
and the acquisition training trial continued once a day for 7
days. The Stop-VIDEOTRACKING was initiated at 30 min
after the injection of scopolamine(l mg/kg) and the retention
trial was carnied out after day 7 after the acquisition training
trial. Data represent means £S.E(N=10). Control (not treated);
A, scopolamine only(l mg/kg ip); B, scopolamine + Tacrine(10
mg/kg po); C, scopolamine + KBT300 mgkg po).
Statistically significant value compared with scopolamine only

group(A) data by T test(+p<0.05,+*p<0.01+++p<0.001).

Scopolamines E§t 30% %9 #F (Fig. 34 2
o], Fig. 491X 1805 #ol 2k BIEsted BIAEIR) R
hEMED @ppel 3 @ BEE Lestah okl 1
oM 7+l scopolamined iEE 304 % K £BE A
#7} pooldl A platform®.2 &E7be BRfE> R
605858 ©123 1804 th 2464282 304 % W
T BEEGE ok 503%9 L BEHRE 2
1T tacrinedt INEMHELES K& group?
scopolamine 41 1807 #AME 1222508 (p<0.06)%
15244702 309 % ROk E£¥h EHEel EEANS
(Table 1, Fig. 4).

o0
<
1

g 30 min atter scopolamine i

. <& - 150 mmaher seopolaiine Lp

Stop -though latency (sec)
£ A

[ o3
=]
I

Pre-training Control Tacrine KBT

Scopolamine (1 mg/kg, i.p)

Fig. 4. Effcets of a single administration KBT on the
spatial working memory deficits induced by
scopolamine in the stop-through type Morris
water maze test.

ICR mice were orally administered of KBT or Tacrine. HCI
and the acquisition training trial continued once a day for 7
days. The Stop-VIDEQTRACKING was initiated at 180 min
and 30 min after the injection of scopolamine{l mg/kg) and
the retention trial was carried out after day 7 after the
acquisition training trial. Data represent meansZS.E(IN=10).
Pre-training; trial per 7 day, Control; scopolamine only(l
mg/kg ip)  scopolamine+Tacrine(10 mgkg po)
scopolamine+KBT(300 mg/kg p.o). Statisitically significant
value compared with scopolamine only group(A) data by T
test(+p<0.05,++p<0.01, *++p<0.001).
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Yk 28F AH7 poold A platforme® &bz
W7kA) pooldh A &R ole EENES threshold2 #5E
3o} H2EFHR (small movement; smidist)? B-2E
#E  (large movement; lardist)& 4#E  #EFeITh
Scopolamines B 304 #% I 82 AF 9 smidist
£ 180+252 cmolY, ¥HEPES 6511801 cn®E EES
EEE BmE JehNdY, HEEHQ tacrine BERES
243+424 cmE BEI EPE ELE JeiAT
(p<O.00L). MIEFHEBERLES HET AHE 22+B8 cm
2 scopolamine) ¥3 &N HEB MRS fL37HX
2 EHE HPE e A Hp<0.01). lardistEs K %
B AFZF 712227 cmolY, MBS 21+587 cm2
gEs E#HE EME FehNAAT, tacrine REHS
1172421 cm3 MEMBRLES H#aEY 4AE 201+
521 cmZ ¥BEe] Wity HTe WP E Hioy A%
2 AU KFig. 5.

80 1
_._ Smdist (cm) for lateney (scc)

« o - Vardist(cm) for bateney (vec)

60

40

20 4

Distance -though latency (cm)

Pre-training Control Tacrine KBT

Scopolamine (1 mg/kg, i.p)

Fig. 5. Effects of a single administration KBT on the
spatial working memory deficits induced by
scopolamine in the distance movement-through
type Morris water maze test.

ICR mice were orally administered of KBT or Tacrine. HCI
and the acquisition training trial continued once a day for 7
days. The Stop-VIDEOTRACKING was initiated at 180 min
and 30 min after the injection of scopolamine(l mg/kg) and
the retention trial was carried out after day 7 affer the
acquisition training trial. Lardist, this is the total distance(in
cm) covered by the animal in large movement, and smldist;

this is total distane covered by the animal in small
movement Data represent means £S.E(N=10). Pre-training ;
trial per 7 day, Control ; scopolamine only(1 mg/kg ip)
scopolamine+Tacrine(10 mg/kg p.o); scopolamine +KBT(300
mg/kg po). Statistically significant value compared with
scopolamine only group(A) data by T test(*p<0.05+p<0.01,
#xxp<0.001).

4. Scopolamine= HM= aoetylcholine &t
Z 3170l M acetylcholinesterase #%iol|
Het MBHBRRS2 %P

Sprague-Dawley 83 (2F 30 &8l tacrines} fn
BHBRAEG0 mgkeE 10¥8 ¢ HASI,
scopolamine (1 mg/kg)S 20 FERSZ SRl R E4T %
Mmekimie (WBC, RBC, PLT)¢ M@iF (glucose, uric acid,
cholinesterase TEHEE)E A3t Table 2= ¥4y #%
® 108 #% mEIfRE S RS BmIk st fo)
R BelA ISAREE LGl MRk et AEMK
T WAE By

AAMA] mMAMEk Rk MR B scopolamine
o 2J3 acetylcholinesterase 9+2] #EBIBMR7T e AL
2 BRiETable 2, Fig. 6~8).

Table. 2. Effects of KBT on the blood cells in rat serum
acetylcholine decrease by scopolamine-induced.

Scopolamine-treated(1 mg/kg)

Group

Normal Control Tacrine KBT
WBC
(x1gh 11806 110%05 116205 92+03«
RBC
(x10h 82%01 8804  82+02  84x01
PLT  71+130 9344478 064759 7974397
(Xloj) g A K 2= Ry o o

SD rats were orally administered of KBT or Tacrine. HCI
and the injection of scopolamine(l mg/kg) continued once a
day for 7 days. Data represent means £S.E(N=5), Normal; not
treated, control; scopolamine(l mg/kg ip); scopolamine+
Tacrine(10 mg/kg p.o); scopolamine+KBT(300 mg/kg p.o). and
analyzed for hematology chane as described in Material and
Methods.  Statistically significant value compared with
scopolamine only group data by T test(p<0.05,#*p<0.01,%*+p<
0.001).
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15-‘

W B Cs number (x10 )

Normal Control Tacrine KBT

Scopolamine (1 mg/kg, 1.p)

Fig. 6. Effects of KBT on the white blood cells
(WBC) in rat serum acetylcholine decrease
by scopolamine-induced.

SD rats were orally administered of KBT or Tacrine.
HCI and the injection of scopolamine(l mg/kg) continued
once a day for 7 days. Data represent means®S.E(N=5).
Normal; not treated, control;, scopolamine(l mg/kg ip)
scopolamine+ Tacrine(10 mg/kg p.o); scopolamine+rKBT
(300 mg/kg p.o). and analyzed for hematology change as
described in  Material and Methods.  Statistically
significant value compared with scoplamine only group
data by T test(*p<0.05,%*p<0.01,*+*xp<0.001).

%)

R B Cs number (x10

Normal Control Tacrine KBT

Scopolamine (1 mg/kg, i.p)

Fig. 7. Effects of KBT on the red blood cells(RBC) in
rat serum acetylcholine decrease by scopolamine-
induced.

SD rats were orally administered of KBT or Tacrine. HCI
and the injection of scopolamine(l mg/kg) continued once a
day for 7 days. Data represent means+S.E(N=5). Normal, not
treated, control; scopolamine(l mg/kg po); scopolamine+
Tacrine(10 mg/kg p.o) scopolamine+KBT{300 mg/kg p.o). and
analyzed for hematology change as described in Material and
Methods.  Statistically ~ significant value compared with
scopolamine only group data by T test(xp<0.06,++p<0.01,+++p<
0.001).

1200 4

1000 1

800 -

600 1

Platelet number (x10 7)

Normal Control Tacrine KBT

Scopolamine (1 mg/kg, i.p)

Fig. 8 Effects of KBT on the Platelets(PLT) in rat
serum acetylcholine decrease by scopolamine-
induced.

SD rats were orally administered of KBT or Tacrine.
HCI and the injection of scopolamine(l mg/kg) continued
once a day for 7 days. Data represent means+S.E(N=5).
Normal; not treated, control; scopolamine(l mg/kg ip);
scopolamine+ Tacrine(10 mg/kg p.o); scopolamine+KBT(300
mg/kg po). and analyzed for™ hematiology change as
described in Material and Methods. Statistically significant
value compared with scopolamine only group data by T
test (*p<0.05,#+p<0.01,*+p<0.001).

30 A%E AN 1088 tacrinest MBHIEHELES
O 8 393, scopolamined 1 mg/kgl ® B[ %M
1, 3 5 7 994 597 Bk 4t 108 % MEs
LEZEINEe 2 ke Rmste) migs oRstach m#F
i glucose, uric acid 1213 acetylcholinesterase’} &<

BES AFe ofdfst ZcKTable 3).

Table. 3. Effects of KBT on the serum level in rat
serum acetylcholine decrease by scopolamine-

induced.
Scopolamine-treated(1 mg/kg)
Group
Normal  Control Tacrine KBT
(Gnlggie) 110579 1005486 1387462+ 152144 Tex
‘3:;/3‘2? 1674022 2294013 1314009 1880 12¢
(‘;‘J%I) 164413 353%15 202£074x 269413

SD rats were orally administered of KBT or Tacrine. HCI
and the injection of scopolamine(l mg/kg) continued once a
day for 7 days. Data represent meanstS.E(N=5). Normal, not
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treated, control, scopolamine(l mg/kg i.p); scopolamine+Tacrine
(10 mg/kg po) scopolamine+tKBT(300 mg/kg po). and
analyzed for serum level as described in Material and
Methods.  Statistically ~significant value compared with
scopolamine only group data by T test(+p<0.05%+p<0.01,
#xp<0.001).

AD #EAA glucosed] EinE iEKNE wEEAIE
EBREZ ¥8A glof, olelgo] scopolamined A4S
FHAME 1005186 mg/dE FH €9 1105+79
Bor 5T BAash #HREe Heto tacrine® %A
3 AR 1387622 oF 38%9 HEM A= EBME B
A3 (p<O0l), I1F MBHBEREES #RY I3E
1521472 & 51.3%9 AHEMH s BmME Bgo
(p<0.001),(Fig. 9).

nil -

Normal Control Tacrine

Scopolamine (1 mg/kg, i.p)

- e
[ "S-}
I — .~

—
b=
=]

[}
<

Glucose level (mg/ dL)
= g

[
=)

=

Fig. 9. Effects of KBT on the serum glucose level in rat
serum acetylcholine decrease by scopolamine-
induced.

SD rats were orally administered of KBT or Tacrine. HCI
and the injection of scopolamine(l mg/kg) continued once a
day for 7 days. Data represent means+S.E(N=5). Noraml; not
treated, control; scopolamine(l mg/kg ip); scopolamine+
Tacrine(10 mg/kg p.o); scopolamine+KBT(300 mg/kg p.o). and
analyzed for serum level as described in Material and
Methods.  Statistically 'significant value compared with
scopolamine only group data by T test (xp<0.05,+p<0.01,
*+4p<0.001).

scopolamine$ 413 FHNA uric acid®) Byfis) 2
mAATE &E7E o), miES WED ER HERS
2201013 mg/d 2 EF 879 167102 BUE EF
T BinE ENch HERC sl tacrined @9 3
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CANE AlE 2000 —

HE 131£0002 & 28%°] AEY: v Hbs Bz
(p<O.00D), IRMFBEELAGS RES AT 18+0122
o 179%9) ARME de WPE EATHp<0.06),(Fig. 10).

3.0
2.5
)
g 2.0 4
=
]
E, 1.5 4
=
2 104
Q
=]
2 05
0 4
Normal Coutrol Tacrine

Scopolamine (1 mg/kg, i.p)

Fig. 10. Effects of KBT on the serum Uric acid level in
rat serum acetylcholine decrease by scopolamine-~
induced.

SD rats were orally administered of KBT or Tacrine.
HCI and the injection of scopolamine(l mg/kg) continued
once a day for 7 days. Data represent means*S.E(N=5).
Normal; not treated, control; scopolamine(l mg/kg ip);
scopolamine+ Tacrine(10- mg/kg p.o); scopolamine+KBT(300
mg/kg po). and analyzed for serum level as described in
Material and Methods. Statistically significant value
compared with scopolamine only group data by T test(*p<
0.05,%+p<0.01, **+*p<0.001).

scopolamines 418t #F o) H5T5H acetylcholinesterase
7} SBhste] acetylcholine®] §ol &isl Wstel g 2
WS FRe AEsle RSE #rEde THEAT 108 #
MmiFANA  acetylcholinesterase U/nlS BIES R BERES
H3x15 U/nZE E¥ 879 164113 Hok B@EEs #wmes
Bed

tacrine® HEF AFE 2024072 HEH Hatd
# 399%9 &Y JE BPE BRI (p<0.001), Hui
MEERES BRES #8379 acetylcholinesterase= 269
t1328 o 238%9 AEE e HPE B
(p<0.001),(Fig. 11).
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ACHE level (Unite/ml)

Normal Control Tacrine KBT

Scopolamine (I mg/kg, i.p)

Fig. 11. Effects of KBT on the serum acetylcholinesterase
(AChE) level in rat serum acetylcholine decrease
by scopolamine-induced.

SD rats were orally administered of KBT or Tacrine. HCI
and the injection of scopolamine(l mg/kg) continued once a
day for 7 days. Data represent means£S.E{N=5). Normal: not
treated, control, scopolamine(l mg/kg 1p); scopolamine+
Tacrine(10 mg/kg p.o); scopolamine+KBT(300 mg/kg p.o). and
analyzed for serum level as described in Material and
Methods.  Statistically — significant  value compared with
scopolamine only group data by T test (+p<0.05, **p<0.01,
w4 <0.001).

N. 2 %

1990 8] vhebe} 654 o} BA AQE 2 50%°]
o, 2000l = o 6.8%, 2020delE A9 12% FFd
°olg Ao HHEHVED g A AN e
o EN BELE Q3 FIRS) BRI FRES O5%RY
o BMATIRE AzbE

Zg29] BHELQ Pineldl 28t HLo= Tiwd
FR'E BE— KBVIETE A7) % (cognitive
function)®] €T vehllE o] F3Ed g 8ok ¥
#4 shgolat & ¢ A F(dementia)s Wik
9l RN [ERBUL KEEE(aphasia), KIME(QAES
agnosia), R1TfE(apraxia) 59 {T@NHQ &gl o4
Bt e BN Mol MBE tRe AL TIg
UORRE ElEh, ATE, A9, odd, AusY, &
Bl ¢l 2 00 § miokhee] 2480 e ¥
Fate MERA o3 BK EEROIY, RS HMLE
FHE 749 Ax, B9, 309275, 25 Ao A,

A7 &Ate] Fwrde G - RUELIES etk o
28k gigols LZsto]niH(Alzheimer's disease; AD),
MR (vascular dementia), F&EME FiR 5ol Yo
o] FolA ADE 50% LIES AAsta AxY, mEts
R 20-30% RBEolX Bpolv dREFE AT hE
% ERE 10-20% fEEEolH kel Hikel A 2-3fF
AT o wEets AoT A Ao

B e AMe HF&S ek 100504 12088
2 B3 glon® HENE<EE - RER>VE BY
‘It R W e BRAH A1 O
FUAFHCEA MEWE BOFE\ ek MEE RER A
+5 MRE WM WEER LR BEE UBTR=E
B LSS mREL MEEEmRR e 2o #
28 ks ded, TR LRMEStY B S
Aol 2B OM % ek st ko) W Kl
BLE MY olg LS WA Jehnve &
B ERSE FaEtY AR ASR & 5 Stk

FRE (RERE AR Vo “ERE FH“?Q*H%
MBS, ... BLIBRTEgER e i 293
#HMD V3 REHE) Vs iR iﬁwﬂﬁﬁi i
HIRE, BEE, B BT BWANE HFEE, g
nﬁaa;é, SRUEE| BETE, ZERRY SO RS Y
We RES ZREGOE, REYS BREEY Y4
S SO BT ERe) ZRAL AGY. WM ERE
RFT @SS HUER ste] BREMERSIY dedl ADs

R BEOE ey, mEMERE & FhE ol
wEestz Jopt?

ADE B2 REC A FEEAT Wg-oldRol
T EBE(P -amyloid precursor protein; APP)9| ki
(deposition) 2.2 A 7)= SPs9] i#EM: (neurotoxic) 2. 2
TS HAAEFE(neuronal cell death)E& 4o71: AT At

3} 8¢ ZHE(hyperphosphorylation tau protein)®l ki
o 9 NFTs® fEHo= iR T(neurodegeneration)
¢ goglE ol YERHQHM o) gex orE
Z A (estrogen), OFEYJX DN A  Elapolipoprotein E;
apoB), Z#Ald H(presenilin), BftHl(oxidants, hydrogen

peroxide, superoxide, hydroxyl radicals), #%E, Abzol 9
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3 1B1,  THEEEWE (neurotransmitter), THSERE 1
{neurotrophic factors) 5 B2 BRET7I fAsls A2
7 oA g,

Hel-old 2ol BHEAL ) 21%¥  chromosome?]
single gene®l encord® amyloid precursor protein (APP)
family 226 k¥t APPE 2H$ molecular weight
formel =l AB sequenceS WA 7HF FTRE APP
= &H3T UE amino acid®] Bl mE} APPESS,
APP751, APP7702}3 E¥th APPTI0S RSl #Rigkel
A dominant(-$-%3) isoform®}X Kunitz protease inhibitor
(KPD9F thets] ¥l43t 56-amino-acid domaing ®&3}
2 9tk APP6I5E protease inhibitor domaing @&3HA]
on braindl 74 Hel f#EsE dominant isoforme©]
th ool IS o2 4 BRERES ofF BAA
ehotth &3 AD £EE 22 Fd ARV e A
4579 o2 isoform® APPS A% obA HFESIA
R =

ADE Al7uts M obdRolte] 44l otEEo
= vlel EAEC BREEd EEY RIS € A=
#8257 gk o 2o el BHEe A BHEY
APPS] FEEEMHY TRBRSE ERAW, o g
~secretasett 1-secretased] #eFt}h EE presenilin
46509 AAE 71 BBEZAM APPSL BUS KW
£ 7IAY R ADE dovle AR gEA A
O AD] 1ol presenilin®] RES IRAE MBI Fol

2 APPe] RS {R#3IY apoptosis @fgel FET
Aoz deiAT gtk F presenilin RIABEZ A
FEBLZ MY presenilin Lol APPY HHS
{Bste] ADE 907l RoE A#sy AT
presenilin FSRBRE presenilin-19] BB &2 3384,
presenilin-29} BT 3@ Llleo] BMEHAA oy
disease®] 7§  tEEo]
presenilin ZRAREAN N EESTIT 4gstn Yo

ADS} 12} K R WBEDNE S SR
EEG BMRT dve #87F s #RED o

=3}
A

early-onset  alzheimer’s

MBI HlE EREES BEHES orJEIAE Y9 Fimst

Bk}l o] A BT MRl A RoE A

RED ZU4 WRRE MRy GEN F + de
BEiE @ySole olMEZd A A (acetylcholine
precursor) & lecithin, &3 @/3A (recepter agonist) =
RS-, nicotine o] 1o T opqEEY o
A A (acety lcholinesterase inhibitor)2 FDA®l A& ¥
ol BRIIMNE TR BMAF< tacrine BEel AT
E2020(aricept) 501 2120 o) S MEZ ol
3 e SEEmEe FsE Toliol HBRE Faig
£ WEAATE HES AT APEIRO o)z
BB RS —BEEo) T MEBE T g B WEd of
2 fEEY HEke) i) B HREEelZ AT RETA
e g Zhe old ke BEERE R d2s&toln
W) BEEIEA %R b B&FS LR deEA vt
(’36*69).

X@3 pEk 5 AEe KERSeiss RE B2
BEEIS S FRsT on, HRREBRMA e WE
go] o7 77t AV, 2e o}A7A o] KES IR
AL E BEY + Je BWHES HES AM R
# Bhel o LEY 222 Bgc

2328 UMz fFRe ARE 2 Ml RS HRE
FEe st Be AREe) #iERIy Ao FEA
X olA7A) FEd Hags Jells NEE BEEE B
BT Ble BT Bifolth

RENA EH FHREE WL HmRS HEE
ol Uehtb:s RESH MROET WS "ol
(neurofibrillary tangle)$} 217 ¥Hneuritic plaque)®] 1th
B A% Gojgist ARwE olAZ o= HE HEE
o) kol gt AAGY”, oluZolt ¥E HElZE
& AR odzolz AP A(Amyloid Precursor
Protein: APP)9] —#7} ZebdA BAvEd 454 of
ol A BHETE KERDQ 39-43709) opmAte 2 i
o] Slo 22 dEsh= MHEE /PN gk APPE 21
W Yefofe] MEST on o] 219 Yefaplrl I4A o
57 REE BRAER RS Jehie 30t OR
of g&sloln|d &Ko) M BAHE ST Ml
Me-Hojglel Alzdvbel AT oj2id WEE EMET B
7} @M R 2% APPY) BE4M Wi dojdd
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TS QAT @E gmstolny Aol KME
Aifii(basal forebrain)e}l sjujolixl APPe] E{EF FEEo)
gl g WwESHE AX, B HHESR A
APP 87 #EEc] ¥l AUtks HES obdRoE
el RESE Ay Kol HETetH RS MR
7y ZETE Hi42 B ) APP/} #{LERE, 53 BRY
i ERRY EiEMQ BERS AL US ALE HERHL
At Bofel KpEM gxolvde doy= RET
Z¢] 3] presenilin LIPS presenitin 2(PS2)= 4
zb 14 1 QefedBe] s, o) J/IEFS ERT
SRR BB RikME d2stolmy el 0% Like
B S 2o ®EAQD. o5 ME ofmknit
9 67%7t F—3k™ 770 Fi#%el transmembrane domain
£ A Y& 45-50 KDY &pEE 4%8=3 Adrh
o] #EFE C. elegans® SPE-4 #{E1 < BEmML
2 s,  spermatogenesis EFElAM  cytoplasmic
partitioning 2 intra—cellular traffickingel FEE3 %ES
s AoR 4eA Ut fok I C eegans® it
BRI MR EREEY BHESE notchzel WER
Q) lin-129] #HE ZEREBREZT BIAA £ & A W
B2 BRY sel-12% PS9 homology?t Sl ZReol #H
EH907 o] sel-12% lin-1200 9% EHIHES)
coreceptor EF¥ lin-128 #HlERmOZ EMRHSIAY
recyclingdhe %ElS B¥ste 202 Agdd olyd
EHES spe-49 <el-129 homology 7t 9 PS-13 PS-2
S A #ER BOE ERoG MR FREES) A
g Aol BeS ARITT V. Likd e FEA
2 0 o) BETES ®REEAS /MAX e Kkt AD
BEAMET APP7F PS-101u PS-20 )& B -secretase
7t ol fiEEe e MR 2EeR u wol BE#hst
o] ¥R APP9 O] HEE 714 opdRol= Wt
ot @R TEoldoEa mEhs Jegdz 149
wel REEE BRifel FsE AoR 4893 g
T gFols APPSF presenilin BHEC) NB AT
OE BEO) THEYLEA o] FEE 98 o AT

)

poric

fll

2 9

BEERES TV B Kk$kE BEOR I

RAA F2 ISmREe) Rt mERe o R
il o) ERMET Qow, K- LinERS B
BRI R EHE TR A

Bfol FRMES AWEW e @Esd LS
HShs HIMLERA H BRI oo 9l
on w3 ADe] = b2 FEQ obuRZo|E Ayt
3} presenilin &EFS) B% B B FgTE 0
7} olZol o MIBEREES S TR0l MEE B
RE #IA Laaeh

IREIRETE BREWES) KEee duiEm, #
P g SO 2 oyt METFE, EREF FKE
VE STESE AEmAN, BAME —99) RE mEE
o BRI, BRETO-85)= O - BT - B Solvt B
I BRERE 81, FAE9~85)S HEeE So7t &
MR, SENEMAR, SR, R, EhE o] FEREE,
R o MSEEE 52 hEEH, MO~ B -
BN mgoR So)7), B, BRLE B0
she] hHAE, B, M RBERE 52 aRITT 8
Aok NH7O~8)S B - b - LIEEeE Solrl iEMmiE
B REELLR, TR, TIRMOR, I, El Rk
52 immstl, BET9~86)02 0 - BF - KIBISSE Seivt
BRIESS, MRS she) (AMMRIMN, SR, o, FE
% 5O AIEL Y, JE9~)E L - BB g Solut B
RIED, WELRS BITIRG, RS, R ST W
#Waks Ege) ATHE BTk

olo) EEE MIBERIE MEEE KMamsls
FHOREWS Moty ®iGE BEEOZ ¢ MAMBEL
Bol FULKGRE MSEPIRLIS) FiRiARel AT 4+ A
Rog 47sel B KHS EisHh

& WERAAN PC-12 MEFSM PS-1, PS-29% APPs
BEO) BRIBES BESAT, INRBERES BEs)
o BEAS IIRISHE WERE western bloto 2 FEZSIA L
21U PS9) el o8 APP B#8EO] cascade KIEC.Z
ZoJE X PKCY MAPK ##8< FEslor & Zo=
gt} 722 Moris water mazeS FIfste] RIEER
£ 700 BEHES & BiHEEN(acrne), MRAREEILE
hEfEo 2 4fAste VIDEOTRACK(animal and human

e
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being behaviour analysis system)& 3% 78S ME
ey,  IEMBRERLSS  REY  #F  nET
acetylcholinesterase®] &% WESIY FE NEHE=A
o} Hhie S BT 0 2o AR £RE AUt

PMA (phorbol esters)®] #Hlgke.2 PKC (protein
kinase C)7} PC-12 A X F)A4 APPs (clone;22C11)E
FWE BEEIA e RoE gEid dd £
PC-12 AEFE PS-1 & F7t RPBER BRI
(overexpression) ¥ ©] cascadeZ APPsk: EE8fo] ® o}

PC2AEFE 4AN7t ¥ % 159 PMASH sl
BRABCE HET ¥ western blotoE 3 Az
PMAE A %2 media B4 APPs (97.4 kDa)7}
BEE ¥ 2NE B 4 30F, PMAR fUsRd B
(control)& mediafi¥el Hested BES APPs g & +
Atk 12X PMASH INEMIBE G S FIkE EES M
AR AR MRS medialfdl [told BE
o APPs BE WS B MBMEELGEN e APPs
EETFS) IHESREZE #ERE THEg. 1.

R AD #EES Holv A% UiRE RRESE
PS-13} PS-2¢ ZABEE 3 93, PS-12 Mol &
B = de EES WREREERE PS-1 (30 kDa,
chromosome-14)3 PS-2 (98 kDa, chromosome-1)ell fif
E3E AR €A Ak PC-12 AXFE PS-1 #EE
Fr7t RXMREE BFFEEE (overexpression)H o] AD W%
A £2 MEFE g8 Uk EF PC-12 AZFAA
PS-19) #BES western blot2 2 H#re #F PMAZ 41
B3 HEBAAN PS-13 PS-29) BEES #mME 2 +
AN, PMASH MiBHBELES R RES MSHS
BRE HEBE HEHY mediaBic] Hdle] HED
PS-17} PS-29] B8 BAE Ho MRHBEERLEY 9
# PS-1 AT MARYL e ASE HERIECHFg.
2).

Scopolamine (1 mg/kg)2Z B85 ol MBY
BTE AAZDYd MEHBELSEL &8O sl
Morris water mazeol* videotracking2. 2 §EEsl %}
HEART 1A E<¢ A Morrs water maze poololAt
platform2 2  &&7te REHKZS B8 BEsHx

scopolamine %8 3043 1805 kol videotracking2 =
st A

Pl 828 AFA7F pooldl M platforme® ke
BIES 1124348 Al scopolamined B 304 %Y
EHEBRS 6051858 = WED LkH BBE U
3, GEAA HBEW tacrine EIHS 1521408
(p<000D)E EEES E%h ERE BESIL, Ik
HELES #HAYS AFAe 1851428 (<O0ODE
scopolamineol] #3 KN BB IHKRES vehAac
(Table 1, Fig. 3).

Scopolamine& H4f 307 % &R Zol, 1807 #
o 2k BiEsd BRI TRAEMES el o3 [
B MRS HEstdoh scopolamined E& 304 % K
27275 A7) pooldl A platform® 2 &27te BHHEE ¥
HR#Eo] 6051858 ©AUY 1807 # 2461428 2 309
#% BE RS oF 503%9] EH EMEMERE BA
ot I3 tacrine®t MRHERLES HAT groupd
scopolamine 4t 180% #AME 1224508 (p<0.05)%
1524478 2 307 #% BoE 2N EEC EEEAG
(Table 1, Fig. 4).

ik LEY AAY poolll M platforme 2 £&t4 o
7HA poololl A & o)y EFIRS threshold® #5&E3H4
A LEEE  (small movement; smidist)d T-EEHHE
(large movement; lardist)& A3 HRE RHY
scopolamine S ¥ 304 % I £EFD A smidist
T 180£252cmol R, WM 651+801cmZ EED
EHE EMmE JENQI, tacrine RIS 243+t424cm
2 OEES EHE WS JER A (p<0.00D). InEAEE
BEES HAs AFE 292+388mE  scopolamineol
ek R BB MEHES v E EEHE B E
VER A tHp<0.01). lardiste I $8 A7 71+
27cme| N7, HBBS 21+R7emE FED EHE B
mE JERNAAT, tacrine WERS 117421 (m)#
IR LSS RS AR 01+521cmE HEHE
o Hate FEFY BHAPE BRoY AEKE JNHFig.
5).

Sprague-Dawley 8% (< 30 ;@89 tacrine}
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HHEEREG0 mgke)e 109 E9 fE@msiy,
scopolamine (1 mg/kg)S 2B IR SE M 5t #%
MR (WBC, RBC, PLT)®} % (glucose, uric acid,
cholinesterase {&YEE)S ATstich ) %8 108 #%
MERHIMRS 2T #Fe BMEK 8 MR $elM i
BRG] MRS e HEM A 22 B
S Eov A mAmEk Fmik moOdE gget
scopolamine®] 28 acetylcholinesterase %2 FERIRIE T
e Aoz BrEtHTable 2, Fig. 6~8).

AD BEAA glucose® Eink= LEHS HBENNE
FEHEE ¥9A4 919, scopolamined H413 A=
1005+86mg/dl= IE¥ 8F°] 110579 oz HT
Bebstgich Bl HElo tacrineE #EMH HHE
13874628 o 3B%S HEM v EhE 2iz
(<001}, INEHFEELIGS Had AAs 1521478
o 513%2) AEM UE EME BATHpP<0.001),(Table
3, Fig. 9).

scopolamine & 41 HF A uric acide] BfEr} 18
meARTE w7 U0, miEs RED ER HERS
229x013mg/d 2 IEF #F ) 1671022 Hoie gEEs
WinE B3vh B Y tacrined 3@ A=
13140092 o 428%° HEH Yt BLE 2x
(p<0.00D)., MEHFERILES %ES IHE 18810128
% 179%° FEME JdE WHE EAHp<0.05) (Table 3,
Fig. 10).

scopolamined F418 Bo] 418} acetylcholinesterase
7k #hsted acetylcholine®] o) i3l Wbsted ik
I TS IS FEss RSE Fprle s
108 1% MmiFN4 acetylcholinesterase (U/m)< Mz d
R EEES 303115 (U/n)E E¥ 329 164+13
Hotr EEES ®Me Hvh 3 OAD HEEQ d=d
BB tacrines 12EF FE 202+072 BEE] I
sl # 399%9 ARME AE BLES B AI(p<0.00D),
TEAHEE LGS R A acetylcholinesterase:=
69+1322 °oF 238% HEM A& WPE BHYY
{p<0.001),(Table 3, Fig. 11).

ol WHBHRE MMESD PC-12 AEFNAN PS-,

PS-29} APPs B9 BFIEEES BB Y, MRMEIEE
HinS EEste) EES IfIsle AR E western blote
Z FETSIAT scopolamineS.® Y HTE AFEY
2 3] Morris water maze BEOZ 475t ROHRME
S AR T fREEe) BRE Y TR EES HoF
Ak olE MEARELELC FEAN FYE AT +
Bl s RO 2, scopolamined FHELEH 7 o A}
ML ST R BB (scopolamineT F)
o st IRERE RS fREEENA glucosed] BEET
B urc acid®) w2, 1813 acetylcholinesterase &
BES WLE Bigstd Lo BRERS 8HT + 2
Aok olwld BERERT IEMGELE I 293e
B PS ¢ APPs BREEE MFREHES Hols Ao
o AD & B B HRE & g
Ko,

2 3
dlo
o

e
o
i

V. # =

MRS BRRE EHERMSE wEszx
PC-12 A EFA RAEYE EEFEES western
blot® 2 #E& 7, Moris water maze2 FIfH3Y K
EEAE 7HH EES F VIDEOTRACK(animal and
human being behaviour analysis system)-2 3 7§
< WESY, NEHEBRLES BHd AF9 miEd
acetylcholinesterase®] &2 MES R 23 2& &

Re Aok

1. ISR LGS PC-12 AlEF)A PS-13 APPs
RS BREERE oAA Al

2. HNRRHFEE RG-S scopolamine® 2 HBEE RS
AH RN BEES R AEE HaFEyrt

3. IR RIS scopolamined %#S HF 9 m
He Y BE F94 e glucosed) EEES €M}
uric acid®] P, 1213 acetylcholinesterase®] BEZ3H
WAE Be o

Ll #Re misHERLE) APPs BRI 105
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=Abstract=

Effects of KakamBoyanghwanohTang
(KBT) on inhibition of impairment
of learning and memory, and
acetylcholinesterase in amnesia mice

Sung-Soo Moon - Sang-Ryong Lee

Dept. of Neuropsychiatry, College of Oriental Medicine,
Tae Jon University, Taejon, Korea.

Alzheimer's disease (AD) is progressive neurodegenerative

_36_

disease, which is pathologically characterized by neuritic
plaques and neurofibrillary tangles associated with *the
acetylcholinesterase, apolipoprotein E and butylcholinesterase,
and by mutations in the presenilin genes PS1 and PS2, and
amyloid precursor proteins (APPs) overexpression.

The present research is to examine the inhibition
effect of KBT on PS1, PS2 and APPs overexpression
by detected to Western blotting. To verify the Effects
of KBT on cognitive deficits further, we tested it on
the scopolamine (1 mg/kg)-induced amnesia model of
the mice using the Morris water maze tests, and there
was ameliorative effects of memory impairment as a
protection to scopolamine. KBT only partially blocked
the increase in blood serum level of acetylcholinesterase
and Uric acid induced by scopolamine, whereas blood
glucose level was shown to attenuate the amnesia
induced by scopolamine and inreased extracellular
serum level compared with only scopolamine injection.

In conclusion, studies of KBT that has been know
as anti-choline and inhibition ablilities of APPs
overexpression, this could also be used further as a
important research data for a preventive and promising

symptomatic treatment for Alzheimer’s disease.



