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Effects of Methanol Extract of Stachys sieboldii MIQ on Acetylcholine Esterase
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Abstract

This study was undertaken in order to evaluate effects of methanol extracts of Stachys sieboldii MIQ and
its related enzyme activities in brain tissues of rats.

Sprague-Dawley(SD) male rats were fed within a control group, which is a basic diet group. The experimental
diet group was given 100 and 200 mg/kg to supervise 100 and 200 mg/kg body weight per day for 20 days.

Lipid peroxide levels and acetylcholine esterase activity in brain tissues were slightly decreased at a dose

dependent manner, in vitro.

Lipid peroxide levels were also decreased at a dose dependent manner; methanolic extracts of Stachys sieboldii
MIQ demonstrated significant inhibitory effects, in vivo.

Monoamine oxidase and xanthine oxidase activities were significantly inhibited in the brain tissues of
experimental group compared to control group and the ratio of type conversion of xanthine oxidase were

decreased.
Key words : Stachys sieboldii MIQ, acetylcholine esterase, xanthine oxidase.

N E

AFge Yo7t Sojgtdl we} AAA wa@ye
doutA =, 53] didH(kie HA xS A At
o2 ZojE1 7% EoXHA s} 5H
ol AR Aulz}h b d 4 ). Avje A
Aoz Q4% Hrt Ik 314 oo} A B
Qo elef 7oz &4 UAE FF o] Ak

f
= ZAbo] EAEHE 3 X ujrt EES 214
sta Q. A @il depte Asied Wslke

ZFQel acetylcholines] o] FHSN 4

10 o 2 B9

)
X
o

B e 20003% AR A7E Aol lele] SaAsk S
' Corresponding author : Beung-Ho Ryu, Dept. of Food Science and Biotechnology, Kyungsung Univ., Busan
608-736, Korea. Tel : +82-51-620-4712, E-mail : bhryu@star.ks.ac.kr

- 347 -



348

du
o%
}0‘!
o

grch ¢ Aad Aoz RadgAny.

Acetylcholine2- choline acetyltransferaseel] 2] a4
acetyl CoA%} choline . 2 5-E] A3+ ¥} acetylcholine
esteraseol] €3} acetylcholine®] <Fo| ZAES 7%
o] "olxA AP

o] 22 acetylcholined AJ4FéH= cholined 1732
Egoltt Al APEE ofojAH o2 Q18] g5d, 7]
o3 %9} 9ol Asksl Welahd Aol
s S, sk 2ol A ks A
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= uwu ot 929w 9o,

= Utk A e 4F T80
t‘“ﬁii &l A FEE =A
7% doh S5 AHE AAAY]
A9l catecholamine®] AW Fake] Ao} 2
9lka &el A oH®. Monoamine oxidase
G220 catecholamineS- £-3]|8}<d catecho-
lamine®] HU} FEE A 7% @k

FHIo= A ABAZ FEA Foldo] 1 W
2717} A Fodub o] 7iekdt Tl 2 (donepezil)o]
Nuk=le] Fh 3 vlFollA] AR jlem 1 &
£ tacrine, rivastigmine, metrifonate, eptastigmine, physo-
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1. &8 M=

B Ao AMRE 2 (Stachys sieboldii MIQ)-2
Ad DFAFel A st A8kt

2. AlEey

1) deEssE

gzslell Fao) A AFI 2H0 T AMRE B

A A7ysta AFo] <k 20010 g W92l Sprague-
Dawley(SD)A| 421 #1H & AM&-SFATH

2) MEISE9| AlEe| =AM

Spragque Dawley(SD)A 7 2 F (20010 g5 &
ISk FRARSA A 2575 MRS T, 701
A 3Fe R o] /‘af‘fj 71 EA} S (control group) =
W ALESIEA 28 FE2ES 47 AlF kgD 100
mg 7} 200 mgo] B RS ZA| G AAARE B AL
AYIFOE o] 093 AEAY S Aol T
o Byl vl JFE ZHeAAT BEASUL
P22, 6512% RH)SHA 124]3F F7]
(06:00~18:00)2 Hete] A ZHHEE sl
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B A3 A}&3 A8 242 Table 19 Vebd v}
@} Zro) a-com starch 60%, casein 20%, lard 10% —12]
o B e I} 7] 2 (AIN-76 mixture) 212} 1.2%, 3.5%,
8]aL cellulose powder 5.0%, DL-methionine 0.3%%
Arhsidnh A¥aEe Anzye 2% 228
aFFoll Zhzh A1 F kg 100 mg¥} 200 mge] =% %
A% 5 ohgUlE HES sl

4. ZME UEE $889| XX
%‘—.‘ﬂr BoHE FAD Nasktle] 244 5005 4

A& FF 10uf 7] 75% vlgEE 7lste 60T
4 FEAFA A 1247 ek 23] WHE 38l 2t
AT F, oA E At FEEa o8 FEAZ
4o WAzl Bashas dgel AR&stT

5. ISR A gy £

Ak A e 232 Ohkawa S°Y] wWhgel] wh
2t ZAeth HE2F upadd ] 8.1%
sodium dodesy! sulfate, 20% acetate buffer (pH 3.5) 2!
0.8% thiobarbituric acid(TBA) £M-& 7}&] 95T A 1
AZHERE WA Ao 2 g thg AAE
S A8 n-Butanol : Pyridine(15 :1) ZFH 02 o3P A]
A 33 532 nmel| M FREE FAste] H el
Fatslr] 2 o] ghake- Z2 1g & MDAL] %4& nmole
2 Yehldch

125k F&8 7192 o838t F

Table 1. Experimental groups and compositions of
basal and Stachys sieboldii MIQ supplemented diet

. Basal Supplemented
Ingredient diet” ppdietz)
Casein 20.0 20.0
DL-methionine 0.3 03
Corn starch 60.0 59.0
Cellulose powder 5.0 5.0
Mineral mixture’’ 35 35
Vitamin mixture” 1.2 12
Lard 10 10
Stachys sieboldii MIQ 200 L?g/k: BW

D Basal diet +water.
? Basal diet + Stachys sieboldii MIQ + water.
7 AIN-76™.

N

12 Aeslo) Aagon Aedded 4e o
2 oAz PEA sl ol BAL AASIT o
Z218 1g o 4uf ko] F2 3} 4=N(12.5 mM sodium
phosphate buffer, pH 7.0, 0.4 M NaCl 3-HE 7131
0CoN A glass teflon homogenizer&E w48ttt o] »}
B FAAE el s Ao BEE 2
et vk FA AL 600 X goll A 1083 LA 2] st
IS R o2 E T 10000 % golA] 2083
Aal el sled AR NI} mitochondria F3 -2 mono-
amine oxidase B4 & Aoz AA N postmito-
chondria 3.2 acethylcholine esterase 2 xanthine
oxidase E/de] 4o Bag Ao 2 AL
olel RE 2ae 0~4TAN BIHR

1) 220N EZAT2IH|(ChAT)S] &Y

Ellman $272] ub# ol ©]3F DTB(S,5'-dithiobis-2- nit-
robenzoate)ol] 2|3t 7] ZA acetyl-CoAS ©]-8-3}o]
W PN EREE S5

¥ AEL gE-o 2 opAE EgkAb glo}Al|(choline
acetyltransferase : ChAT)2] 2742 0.2 mM acetyl-CoA,
10 mM choline chloride, 0.2 M KCl, 10 mM potassium
phosphate with | mM EDTAE z}zF 0.2 mLA H7) &
el3le] Z 0.8 mLe] a7 e oh2 choline acety-
liransferase&- 1 pL, cytosol 100 pk, 1.0 M Tris buffer
190 uL, DTBZE- 5 uL, 20% TCA(trichloroacetic acid) 250
uLel o A2t A7), BRele] RHREAE o] &
3l 27 412 nmol|A] 28 PH 0 2 ChATS] 848 =
g st

2) OfM| éialml*ﬂlﬂfoml(AChE)ol g2y =3

M A oA obAE Fe o) <8 2o Al (acetylcholinee-
sterase : AChE) 4 23S Galgani 7} Hallake}
Giacobinio] wW4*"e W) =439tk z} microplate
wellel] 0.1 M Tris buffer, pH 8.0(Trizma HCl +Trizma
base)S 300 uL, enzyme suspension(’Z) 10 uLE
AL oz Friel & Al 0.1 M acetylthiocholine
chloride 10 uLE # 7}8l T Microplate reader (ELlSA
reader)Z ©] &8} 405 nmol|A] EF = HEE SE &
ol vkx) 3t & AChES] A (unit/min/mg protem):g =3
ek

R ORISA|CIORIMAO)S] & E-

oyl £-A)t}obA| (monoamineoxidase : MAO-B)<]
92 Nagatsu®} Yaki™e] b o] wjel Hy09)

WSS ZPRAT 01 M AALE 930l potas-
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sium phosphate, pH 7.5) ¥& %] 7142 09 mM
tyramine 0.25 mL9} =) 22 FAd 02 mLE 3718 37
CollA] 2038-7F ¥Fe-A]Z] T, 0.767 N HaSO4 0.6 mL
9} 2% sodium tungstate 89 1.5 mLE 7}3fd W&
TEAZAG e AS YAR s 4 YE 1.0 mL
2|8la of7)d] HE=A| M3} alkaline hypochlorite -84
1.0 mLE 7}sbe] 37°Coll A 1583t 7F28le] TalA 7l
o, 37 625 nmol| A 3 =o] WstE ¢la 549
S E st 40 BHET 1 mge] oY
Fol] 187+ 4171 NH;9] %S nmole2 YERAATH

4) Xanthine oxidase?| &M &H

Xanthine oxidase(type O) 84 27 2- Stipe S ¥2)
Wo whel Agslank 4 0.1M bz E ¢
ZolpH 7.5)0] %3 F 729 xanthine 60 uME A7}
gtod 37CelM SEZ WH-3A1Z] T 20% TCAE 7Fst
o dAS A AT P4 Eele F oln AJE uric
acidE 292 nmol|A] FF=E A3l Bl &
gttt

Xanthine dehydrogenase(type D)2 &4 =32 47|
gl 100 mM NAD"E 7ksje] e zalelA
HESAIZ & SA 3 BAo] EA(total type O + D type)
14 O typee] &S W o= Tt 540
298 1 mge] dido] YPA wic acid®] Fe
nmole2 WJEMNQ T} —18l31 xanthine oxidase®] type
78] AF2-& xanthine dehydrogenase 2 xanthine oxi-
dase ¥F-gol| A LQojRl FHAo) B4 o] 8-3he] oxidase
(type O)29] FAE ¥ &S 0/0+D2] H| &2 ALk}
k.

T

e

7. ShyEol M
gl o] A e Lowry 5 ¢ o]l 3l bovine
serum albuming TET o Z o] AEslgch

8. SAHIAZ

B drel BE 4¥ATE 5 Azl BEA
o} BEUAS ANeEon, zt AdTzke] So)A
ZAA L Student's rtest2 A5G

1. In vitro QA =MZE £EE9] TjAls} X|ZQ| M
Aol Chst HE

ZNF FEE9 =& 47 0.02, 0.04, 0.06, 0.2,
0.4, 0.6 mg/mL A 232 np Ao H7lek & 2tz} 37

TolA 1AL B2t ¥hg-E& A7 v 2|2 9] It E
o] A& Agd ZA1E Fig 1o YeERATh
243 F222 W19 B tjzze Brgols
AE9] ke 21.0610.23 nmole/g tissue©]
Aok 2y 2% F22ES 002, 0.04 2 0.06
mg/mL X A7}814-& W kst 2 d e ke 2zt
21.45%0.21, 20.28 +3.00 2 18.4312.20 nmole/g tissue
oAtk W] 2% 3282 FED 242} M2
o Wrgolo) Hrlsld s Ee) A4lA KRB
ZA 27 0.2 mg/mL F7FetEE o) Itkst ] d e
15.42+2.26 nmole/g tissue ©] a1, 0.4 mg/mL & 7}A]
= italEo] Al o] 11.96+2.21 nmole/g tissue
ojl o™, 0.6 mg/mL H7FA o+ 11.5812.31 nmole/g
tissue©]| 2t}

o]’} AFE Hol A FEEE AFE 0.02~
0.06 mg/mLE H7}8l & wjoll= izt v]3ld 4.
7~12.5%2] Zksl A ES A 23E Vel
Y, 2% 5(02~0.6 mgmL)S H7letH e 44.25
~45.02%2] #ikstEe] AP HA Z3E JeRl T

2. In vitroOJ| M =MZE 2EE29| Acetylcholine Este-
rase & SN &3}

2N F25] yEEE vk HI13 F ace-
tylcholine esterase®] #4 A &38 ZT3) vlw
A=

Fig. 204 H&= ulel Zo] &4 whg-dol 0.02 mg/
mLe] M7 2ZAR e AR S u L) 84 9
Ae 13%0|0 0, 247 F&2E9] HrteErt of
A =718 0.04 2 0.06 mg/mLY o acetylcholine

MDA (nmole/g tissue)

Contol 002 004 006 02 04 08
Concentration (mg#nL)

Fig. 1. Effects of methanol extracts of Stachys
sieboldii MIQ on lipid peroxide value of rat brain in
vitro. Values represent mean+SD for 3 separate experi-
ments. % and Yy : Significantly different from control at
2<0.05 and p<0.01, respectively.
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esterase®] &4l A= 42} 4.5% 2 8.8%°]Uth 18
v 247 3289 w2 100 3TMA zeEd
02, 04 @ 0.6 mgmLE A7 SAe g HA A
g 27t 162%, 24.5% 2 27.6%= UERAITH
olg} o] AP AWM in vitroo)| A acetylcholine
esterase?| FJAA = 2N FE2 29| Hrbs=ot 5
713l whet AA AR 52 §F dEF R Ug
won, 2% 559 Hrle] AwEdA Hot
A A 38}A acetylcholine esterase B4 1A

35 vepdz stk
ME FEE2| FO{E0] oI5t niitEl XIEQ

247 FEES 7] 499 2ol uet 2047k
T3 3 2 Fe ISR | S ZAIAT
304 Bz ule} Zo] 2N FEE S Fold)

A & 2T HzA T s gFe

[nhibition (%)
ol

& ,,,,,

002 004 006 0.2 0.4 0.6
Concentration{mg/mL)

Fig. 2. Inhibitory effects of methanol extracts of
Stachys sieboldii MIQ on acetylcholine esterase activity
of rat brain in vitro. Values represent mean®SD.

MDA (nm ole/g tissue)

control 50 100 200
Doses(mg/kg)

Fig. 3. Lipid peroxide contents of rat brain on the
treatment doses of Stachys siebodii MIQ in vivo. Values
are mean®SD. ¥%: Significantly different from control at
p<0.05.

22.841+1.25 nmole MDA/g tissue©] 1L, 100 mgkgs
B3 A 14.6711.48 nmole MDA/g tissue©| 21
o1} 200 mgkgs T HAPTolAE 142411.08
nmole MDA/g tissue2 YERHG T} ol2]gt A3z B
of 2M% FZE-L 100 mgkg FAE EFHAHYE
& 4 Uk

B AgdA 247 F289] &% S
w22 o] Ftel Ao Fhgo] AL,
100 mg/kg®] o= Iitskr|d el graFo] 4

Aage & 5 AAUTE

i

[e]
o

ME FE22 071200 IE 2EIXIE
s

AR F2ES APEE Fdd AF kg 100
AT FISA S, 10, 15 % 200) Fe3712
& naie Aol BRe 2ASL:

Fig. 49| A] UeR vle} o] 24 5535 Fo
a4 ge vzzel ¥2d Fo) s D) 4
2. 24.74+2.20 nmole MDA/g tissue ©]¢] o }, ZA1A}
FEES FAZ 3 5U0] AT AP T AL
3} Ao} ghake 24.03+2.06 nmole MDA/g tissue $3
on, 10¥3t T AFFL 2321£216 nmole
MDA /g tissueo|2131, 2043F T3 AP TN =
22.6012.53 nmole MDA/g tissue = UJERN AT} & 22
2o pust Ao gFe 247 228 ool
Sl Zasigion), Fel9e Bo} B 4 SRk 1
U, 2047 o3t Aol 14281224 nmole
MDA/g tissue 2 T Ztol] ¥t <F 36% A EE Ak
2 A1) A EHE o} 2 F ULTh

aglm 2NF FZ2EE AYFEA AF 100
mekg & 207F A7 Fol g 5 127 Fo] ke A
o] S 2T vlasloh

— — o N
=1 o =] 1221

n

MD & (nmole/g tissue)

o

0 5 10 15 20
Days
Fig. 4. Effects of feeding days of Stachys sieboldii
MIQ on lipid peroxide contents of rat brain in vivo.
Values represent mean+SD.
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Fig. 59 vehd vle} o] tixToA e H2A %
o] kst A Feko| 22.84+2.16 nmole MDA/g
tissue ] o1, A FEEE 100 mgkg Foi gk &
204 AdAddle H22] Fo] #itkst A Ao e
16.25£2.23 nmole MDA/g tissue® T]ZT-ol] H]3}o]
29% Hxe] XA witsl o] Fag vERiddch

5. Z=MEZE0] acetylcholine esterase(AChE) % cho-
line acetyltransferase (ChAT)2| &AM O|X|= H&ek

Acetylcholine S #3ll3la. /dst=d Tdsts &
221 AChE®} ChATS] g2 AMAAZEZQ acetyl-
choline®] gHegol] =7 Hgirt.

2272 kg 100 2 200 mg/day = F ol A 20 7¢
Foigh § ¥ 22 9] AChE 3 ChATS] 242 S35}
Ack.

Table 2014 E.= uhe} zFo] AChE &/4d-& 227
kg 2 100 2 200 mg Eal0S w) zbz} 203.746.04
2 209.8+5.90 units/mg protein© 2 thZ2Te] 264.5+

o

i

MDA (nm ole/g tissue)

[Sa]

Control 100mg/kg

Fig. 5. Effects of methanol extracts of Srachys
sieboldii MIQ on lipid peroxide of rat brain in vive.
Values represent mean+SD. % : Significantly diffrent
from control at p<0.05

Table 2. Effects of Stachys siebodii MIQ(S.S) on
acetylcholine esterase(AChE) and choline acetyltran-
sferase(ChAT) activities in rat brain

Activities
(units/mg Control S.5-100 S.S-200
protein)
AChE 264.5+6.25 203.7+£6.04  209.8+£5.90
ChAT 6.84+0.53" 7044051 6.09+0.42

S.S5-100 and S.8-200: Stachys siebodii MIQ of 100 and
200 mg/kg/day added to basic control diet.
¥ Values represent mean+SD.

62591 Hl3ke] 23.1%¢] BAo] elA =T

18]35 ChATY] 2 2A7HE kgD 100 2 200
mg o & B ST A A7 7.041051 ©
6.091£0.42 units/mg protein®. =2 ZT-2] 6.84%0.53
units/mg proteinol] H]dle] ZHzZF 2.9%% Zr}EtH T}

ol a}be] %2 Fo)& acetylcholine &-3Fo] %
AQle] wstel F3] Romz 2 e acetylcho-
lines] SFe Mujsh WHF BAT UL RO AR
o

x| Z2] o) A acetylcholine esterase2] -4]-2- A A| 7]
= G5 o8 232 F9] acetylcholine?] =2 £7}
AA ol HE Aol 34 AR 5 21E AolTh

2 4gAN 247 338E Fol@ T acetylcho-
line esterase®] A&
27 Solgh AT BABA] Tadks A

6. =MEH FEE9| Monoamine Oxidase?] & o

255 100 mgkes AP FEC 2043
s

221 %-2] monoamine oxidase2] /42| ¢

Fig. 6°]4 R vle} Zo] thzx7+9] monoamine
oxidase E4]-2 0.926+0.12 nmole NHs/mg protein/min
o]l o1}, A& 2] monoamine oxidase?] AL 0.723
10.11 nmole NHy/mg protein/min @ 2 A] tf o] H|
sted BlmA JAgAo] U7t JAHE Ao R EL
Wt

T
0.8 *
I
(=]
g £
=
EZ oat
T a
0.2 t
0
Control 100mg/kg

Fig. 6. Inhibitory effects of methanol extracts of
Stachys siebodii MIQ on monoamine oxidase activity in
rat brain in vive. Values are mean. %: Significantly
different from control at p<0.05.
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A o 229 Egot Szl olete] vk
% glong oy £
A gl 37} 9 A

of oo 2 QIsjed Flele 247} B 22 5 A4
A 715ge AR A3 A4ld FAE HEA
2 F ok A S FAA T2 e E Y] 3t
o H7)%g &3] st FAl 7eE IAE F 3

o mephrmeO]b]- norepmephrme —‘5—0] 2l

1:]-32’. ©]monoamine oxidase?] ¥4-2
AASH wNA e FRYHE ASAZE 5 3o
Heo] AR 7%= & F s Aotk

7. ZMZE 2E20| Xanthine Oxidase &AM 4R|S 1}

2% 25 100 mgkgs 20¥ B3t AT 74
3 & %A Z09] xanthine oxidase2] type O(oxidase)
g9 AARAE HPstrk

Fig. 7oAl & vhe}h o] 247 F2ES AR 5
59l FH o Fodgt F 209 A3 Hel| xanthine oxidase
9] type O &4 & 272 7% 0.1920.02 nmole/g ©]
o 2MA FEEL Fo3 H4¥T] xanthine
oxidase®] #4J-2 0.07£0.01 nmole/g2 A 222 &
E-& Fodld] ula} xanthine oxidase?] #AJo| &= s}
A GA st AE & F UJTh

W 2 xanthine oxidase®} xanthine dehydrogenase2]
type O BAS TU3 =AM A 2 23} =
ol Hlgte] =M% FEES HUke APl &
W mae] P4ol QARG BA 2 Aol Ho}
£ 7 Ak

o
[}
1

o o
[ ~
>

Uric acid
(nmole/g protein/min

=
[

o

il

Control  100mg/ke Contrel

100mg/kg

Type O Type D+ 0
Fig. 7. Inhibitory effects of methanol extracts of
Stachys siebodii MIQ on xanthine oxidase activity in rat
brain in vive. Values represent mean+SD. %: Signifi-
cantly different from control at p<0.05.

=
o

[
o
19

N
(e

Conversion rate (%)

o

Control 100ma/ka

Fig. 8. Effects of methanol extracts of Stachys
sieboldii. MIQ on type conversion rate from xanthine
dehydrogenase to xanthine oxidase in rat brain in vivo.
Values are mean+SD. : Significantly different from
control at p<0.05.

Fig. 804 1}l vle} 7to] xanthine dehydrogenase
ZHE| xanthine oxidase 2 A& AR A3} =
T AL F 43%0| oLt A FEHES T
g A AEEL oF 28%=2 FAH At A

AJAF E ¥EE AA S
o2 ehte
B ggaas xanthme oxidase®] #3}A
A E) a2 xanthine oxidase?] A4S AA| A7)
grkae]l BE Bl AANA L4 Al
1,;}_%_]/] /\1-.9. Hl?_zqog_ nl-__z[:cﬂ_g_ 7qo]
LB AP 2A1A Eo]Fo] xanthine oxidase &
Ao} dzA Rl Vsl EAGH WY
ofl g} M3 T dAetA AEE S & T U
| 24 ke 4402 A5l M2
bael 44 &

2 ox
[o]

righ

O ox fL 1o rf o 30
2
091’,

AAAA Hz2 e =4E

ZAZ vg-g FEE0] HNAREEEI Bl
91+ acetylcholine esterase, monoamine oxidase %
xanthine oxidase®] AJdA| G ato] hdhd sty
t}.

APBYN 24T 222 747 100 2 200
mgkgd H7}e e AT AR ArbsEs} B
S5 s Al AL
b

FAE gz 2083 TG FELPAME 24
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2 FEE 100 mgkgs Aolo EFst] Foit A3t
AA Hitstel A QA AT
Acetylcholine esterase®] &4 9] 7§~ 244 & &

< 100 mgkg FIg Ax} o vdt] B8
o] 23.11%= A% )31, monoamine oxidase % xan-
thine oxidase B230] Z+z} 21.93% 2 63.58%=% A=
Ak 21 8F FEES 100 mgkeS T 7
< xanthine dehydrogenase = %-E] xanthine oxidaseZ.9]
FAPH &L 8%E A A A AT

&, Xanthine dehydrogenase 256 oxidase 22| 3
A3 -2 AT Ay GG vlgte] AAE S
F 4 UATH

=2

O

It

FEs

1. Roth, ME. Advances in Alzheimer's disease, Journal
of Family Practice 37(6):593-607. 1993

2. Katzman, R. Alzheimer disease. New Eng J Med.,
3/4, 964-973. 1956

3. Jom, AF, Korten, AE and Henderson, AS. The
prevalence of dementia, A quantitative integration of
the literature. Acta. Psychiat. Scard. 76:465-479.
1986

4. Kim, BG, Hyun, KC, Kim, JW and Whang, WW. A
clinical study on the effects of oriental medical treat-
ment on Dementia of Alzheimer type. J Orient.
Neuropsychiat. 9:25-43. 1995

5. Cuello, AC. Progress in brain research(vol. 98) Cho-
linergic function and dysfunction. Amsterdam, Else-
vier, pp. 416-417. 1993

6. Jom, AF, Korten, AE and Henderson, AS. The
prevalence of dementia : A quantitative integration of
the literature. Acta Psychiat Scand. 76:465-479. 1987

7. Henderson, AS. The risk factors for Alzheimer's
disease ; a review and a hypothesis. Acta. Psychiat.
Scand. 78:257-275. 1988

8. Richter, JA, Perry, EK and Tomlinsom, BE. Acetyl-
choline and choline levels in postmortem human
brain tissue. Preliminary observation in Alzheimer's
disease. Life Sci. 25:1683-1689. 1980

9. Birks, SI and Maclntosh, FC. Acetylcholine metabo-
lism of synapathetic ganglior. Can. J. Biochem. Phy-
siol. 39:787-827. 1961

10. Hallak, M and Giacobini, EA. Comparison of the
effects of two inhibitiors on brain cholinesterase.

1L

12.

13.

14.

1S5,

18.

19.

20.

T F PR

Neuropharmacol. 26(6):521-530. 1987

Perry, EK, Perry, RH, Blessed, G and Tomlinson,
BE. Necropsy evidence of central cholinergic deficits
in senile dementia. Lancer. 1:8004:189. 1977
Bowen, DM, Benton, JS, Spillane, JA, Smith, CC and
Allen, SJ. Choline acetyltransferase activity and histo-
pathology of frontal neocortex from biopsies of
demented patients. J. Neurol. Sci. 57(2-3): 191-2024.
1982

Camps, P, Cusack, B, Mallender, WD, Achab, RE,
Morral, J, Munoz-Torrero, D and Rosenberry, TL.
Huprine X is a novel high-affinity inhibitor of acety-
Icholinesterase that is of interest for treament of
Alzheimer's disease. Mol. Pharmacol. 57(2):409-17.
2000

Kalaria, RN, Mitchell, MJ and Harik, S. Correlation
of 1-methyl-4-phenyl-1,2,3,6-tetrahydro-pyridine neu-
rotoxicity with blood-brain barrier monoamine oxi-
dase activity. Proc. Natl. Acad. Sci. 84:3521- 3525.
1987

Kopin, 1J. Metabolic degradation of catecholamines.
The relative importance of different pathways under
physiological conditions and after administration of
drugs. In, catecholamines. (Blachk, H and Muscholl
E. eds) Handbuch der Experiment ellen Pharma-
kologie. Springer-Verlag., Berlin, 33:271-282. 1972

. Harotani, N, Nomura, J, Kitayama, J. Changes of

brain monoamines in the animal model for depre-
ssion. In. Psychoneuroendocrine dysfuntion, (Shah,
NS and Donald AG Eds) Plenum medical Book
Comp. 331-342. 1984

. Bartus, RT, Dean, RL 3rd, Beer, B and Lippa, AS.

The cholinergic hypothesis of geriatric memory
dysfunction. Science 217(4558) : 408-14. 1982
Muramoto, O, Sugishita, M, Sugita, H and Toyokura,
Y. Effect of physostigmine on constructional and me-
mory tasks in Alzheimer's disease. Arch Neurol.
36(8):501-3. 1979

Galdzicki, Z, Fukuyama, R, Wadhwani, K, Rapoport,
SI and Ehrenstein, G. Beta-amyloid increases choline
conductance of PCI2 cells : possible mechanism of
toxicity in Alzheimer's disease, Brain Res. 646:
332-336. 1994

Yamahara, G. Studies on the Stachys sieboldii MIQ.
Med Mega 110:932-935. 1990



Vol. 17, No. 4(2004)

21.

22.

23.

24.

25.

26.

27.

28.

Ryu, BH and Park, BG. Antimicrobial activity of
hexane extract of Stachys sieboldii MIQ leaf. Korea
J. Life Sci. 12(6):803-811. 2002

Ryu, BH, Park, BG and Song, SK. Antitumor effects
of the hexane extract of Stachys sieboldii MIQ.
Korea J. Life Sci. 17(6):520-523. 2002

Baek, HS, Na, YS, Ryu, BH and Song, SK. Antio-
xidant activities of Stachys sieboldii MIQ Stalks.
Korean. J. Biotechnol. Bioeng. 18(4):266-271. 2003
Ohkawa, H, Ohishi, N and Yagi, K. Assay for lipid
peroxides in animal tissues by thiobarbituric acid
reaction. Anal. Biochem. 95:351-358. 1956

Ellman, HL. Tissue Sulthydryl group. Arch. Biochem.
Biophys. 82:70-77. 1959

Galgani, F, Bocquene, G and Cadiou, Y. Evidence of
variation of cholinesterase activity in fishes along a
pollution gradient in the north sea. Mar. Ecol. Prog.
Ser. 19: 1-6. 1992

Hallak, M and Giacobini, EA. Comparison of the
effects of two inhibitors on brain cholinesterase.
Neuropharmacol. 26(6):.521-530. 1987

Nagatsu, T and Yaki, KA. A simple of monoamine
oxidase and D-amino acid oxidase by measuring

247 ehg F252] Acetylcholine Esterase @ Monoamine oxidase &4 <A &3}

29.

30.

31.

32.

33.

355

ammonia. J. Biochem. 60:219-221. 1966

Stirpe, F and Della Corte, E. The regulation of rat
liver xanthine oxidase : Conversion in vitro of the
enzyme activity from dehydrogenase (type D) to
oxidase (type O). J Biol. Chem. 244:3855-3863.
1969

Lowry, OH, Roseborough, NI, Farr, LA and Randall,
RJ. Protein measurement with the Folin-Phenol rea-
gent. J Biol. Chem. 193:265-275. 1951

Steel, RGD and Torrie, JH. Principle and procedures
of statistics. New York. 1960

Hatotani, N, Nomura, J and Kitayama, J. Changes of
brain monoamines in the animal model for depre-
ssion, In Psychoneuroendocrine dysfunction. ed. by
Shah N S and Donald AG 33:1-342, Plenum medical
Book Co. 1984

Cross, CE, Halsiwell, B, Borish, ET, Pryor, WA,
Saul, RL, Maccord, JM and Herman, D. Oxygen
radicals and human disease., Ann. Intern. Med 107
(4):526-545. 1987

20043 99 13Y HF)



