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A Comparative Study of Memory Improving Effects of Stachys Rhizome and Lycopi
Rhizome on Scopolamine—induced Amensia in mice

Shin Woo Lee#, Tae—Hong Jung, Yong—Wook Shin"

Department of Agronomy & Medicinal Plant Resources,
Gyeongnam national University of Science and Technology, Jinju 660—758, Republic of Korea

ABSTRACT

Objectives : The purpose of this study was to characterize the effect of the Ethanolic extract of Stachys
sieboldii and Lycopus Iucidus on the learning and memory impairments induced by scopolamine,

Methods : The genetic difference of Stachys sieboldii and Lycopus lucidus were observed with RAPD analysis.
The cognition—enhancing effect of Stachys sieboldii and Lycopus lucidus was investigated using a passive
avoidance test, Y—maze test and the Morris water maze test in mice., Drug—induced amnesia was induced by
treating animals with scopolamine (1 mg/kg, i.p.).

Results : As a result of RAPD analysis, Stachys sieboldii and Lycopus Ilucidus Radix was found to be genetically
different and The results of learning memory analysis showed that Stachys sieboldii extract—treated group (500
mg/kg, p.o.) and the tacrine—treated group (10 mg/kg, p.o.) significantly ameliorated scopolamine—induced
amnesia based on the Passive avoidance Y—maze test and Water maze test. And these results are same manner
in DPPH radical scavenger effect and Acetylcholineseterase inhibition effect, These results suggest that Stachys
sieboldii extract maybe a useful cognitive impairment treatment, and its beneficial effects are depending on the
origin plants,

Conclusions : Commercially available Stachys sieboldii Radix consists of two original plant, one of them people
misuse, To clarify the origin of the plant Memory tests were performed, These results suggest that 80% Ethanol
extract of Stachys sieboldii showed significant anti—amnestic and cognitive—enhancing activities related to the
memory processes, and these activities were parallel to treatment duration and dependent of the learning
models,

Key words : Stachys sieboldii, Memory enhancing, scopolamine
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esterase, AchE) 40| 2718 o] 2e™? =gt g=
sfolu] @ate] sfutel iz Aol e (choline) <t of
A= (acetylcholine) Aol Zaste AR FRIEYL
H, oNEEHUL E3|sl= &4l acetylcholine esterase
(AchE) o] @@ &2 Zoz RIEHI glon Mo
UzgA 4 FA7RIA ol g Ed 4284 (nicotinic and/or
muscarinic acetylcholine teceptor nAchR and/or
mAchR) 47} 48 o] FA=T, webq AgATS
Fote] Ao ok, S JHA 2 57198 SV S
otNeEolate A% Y EEY E3E Yolso] FH A
AAE A3 AF|R; ofdEEH Eal 'md dAA
(acetylcholine esterase inhibitor)7} F2 7J&Eojx o311
Qo ol rEE2 UA 71eY M TA FUIT BE
Al 7hEA T AAS B2bgo] FRkele vh, Ao 544
A717F 8ol E71st Xz RA 249 AV vkl &
& ok, mEba] FEE- o] glo] AUzt B8-S FF de
BHE 7HA = e E= 7] AAES o8 AEd A=
7b A gxe] o] A BEE W] Ao Fadt 842
HEE ok

Fofstg o ik, A, @EY 5ol Fine Wxd o
te AR B 4 e, Ay F8 X< 7198 &
o= fEmollA 1 AEHS ol B 4 Ut HES FHE,
AR EE 59 HALE B gt dAelA= A
folut ol SASH #EEhEEstaL =t 2A Bz
LR, BREBE, WEhE 59 BET Ok LRI
. B 59 grrEe R 7R Sla glon] W3l wet Al
Shath, AR, FES Ee= SUASE T AP d
Ao=E deA Qo
17| A Zue} B FEAEEA 24T o gt
FHE e 72 Azt golste] AuHAE F
FAleltt, A= Sle 247 Z[AAEREE 2
AETL AR SREHT It WA A-E(Stachys
sieboldii  Miq) EZ1HLabiatae)?] AZES(Stachys
Linne)9] ogjafjato] A Eolct BET} HTELH] AEL £
gugt e SEEIE(S  oblongifolia Benth.), A%E
(S sieboldii Miq), WXAFE(S japonica var. hispidula
(Hara)), €X&=(S japonica var. villosa (Kudo) Ohwi)
o] g’ 2AFe] BpsEe geude] 459 Stachyose
o2 Qa A F&79 HSS EAs Y 7 A
4 B AESAZE 0 R QI3 WYY 7}, uiHz-EA
A 5o g /e Aoz gHA JdoH? 24| YR
o] Acteoside 9} Stachysoside C 2} Phenylethanoid
glycoside 59°] KCNO.Z F&3t FAAZ SETEO XA}
28 #2AE Aoz BuEe HaHd et Hoztg
of tigt 7FsAdol U= AlAFEIS L™ hyalulonidase A
YR Qlgo] HuEe] AT AZRZEo] UL
SRIgE vF Yl AR £7]|9] ARty W 243 £7]
9] hexane &89 FALA" o] Y Aoz B Hojx
I 9o =49 WA A EFHE acetoside 7} AFH
Amol EHWolgka ®ag uh gich,
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go] i 7PAREel AR @riEe FYU7F Aok £
Aoz 6~8del T duj= 9~109e] Pt AdR=
A== EREolR sto 1 Fol fTkinEEste]l FE9
el oo iEiMmbFSte T2 AR 9] of
GAA 2ol= ofAoltt. Aol A HelE
A=(tnolet stdek”, gatee] AARERE HssltER

X19] rosmarinic acid, rosmarinate, ethyl rosmarinate, 2}

ot

flavonoids, luteolin, luteolin—7—0O—D—glucuronide methyl
ester & Bl o] £ FAERE-S B vt 9tk
9 At AARA 2Z3 H9AEA thymol T}
caryophyllene & &2A7]1, JAFE L2 FFY ok
w78 B1'Vste] HAEe] AEH olxgS S =
Q1 H= 9low RBL-2H3 ANZFo| tigt 164% A& &
g Asl 24S ANske 3T gAY 2GR 3
F27] Zgo] AL R ni= gk yEu|A B
st AE FHE SR Streptozotocin 22 Fed FH3}
o Bt 4Alg] Heke £E5E2 Hexane I BuOH 59
ZolH e folgos FaAzgm ®ut v ok
sk HAbE)7F £3F Lycopus 4AE2 FuUERY AJFL 7}t
A A AF52E E3| EEA(THY EHE LAY
o WalpAeln Zzeele] Bulg a0 Al 84
of B-go] FFetA] g2 AR Kt ARG FOE 3
Z1A%1 Bt Stk A% dekE FEE9 Acetylcholine
Esterase A& Vo] sl BHudt vl= glout A=)
7I9AER fEEe A™RED dAEY 7 aETE 1|
w3 Bl §loBR o] B A= 247 VYAER
Aui=Els AEe 133 A A3 S 2HFHE T RAPD
Hog AE9 7Y I & FH ARE ZA5te F4Eta
W2, opEEY Eajma FHEAPY SEon AgP,
YAE H2A8Y Morris 4202 A8 58 Eslo] A
% Fetle 247 71Y4El WE 79N ARE] Aol
£ st theat Zol ZEES do] Hisk= Hiolt},

Az L
1. A&
1) 2K
2 A ARE 2479 I3 Ad AT AFWE 4
ol ek AR-E(Stachys sieboldii Miq,)d 22 A
o] ZAol|A AAulg WA (Lycopus lucidus Trucz.)
E 77 20109 119 kel A F Az g AdoA
RAPDHE o|83ty T4 &, Zrzt sieke|stmd] BE Ao
HI3kw 9ok (No, JNUHMP —10-1101, 1102).

e

2) At

ES B Ao ARE3t tacrine (9—amino—1, 2, 3,
4—tetra— hydroacridine hydrochloride), (=) scopolamine
hydrobromide, acetylthiocholine iodide, DTNB (5,
5 —dithiobis [2—nitrobenzoic acid]) + A|ZZ"KSigma,
USA)Y AES ARt on 7|ek Aok AjFollA FUT
F Y= FFE ARSI
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3) Aol =X

247 22BS 242 28] AT T A=) 1099
80% AHEE 715t 247k 7HE FE3t9H. 20| 948"
2 Whatman (No, 1) filter paper2 Ztojastal, o|&
rotary evaporator®2 7 w3l 4L HARAY 22ES
=72 Az7|(FD 5508, llshin Lab, Korea)ollA AZX3t F
Qojzl BE-E dHsty 4T WAL BstHA AR At
g9,

4) S

AdE % 79 ICR mouse 55F%HE FAFA}F FotE|
(FA71=, =)ol Faol AAgstgnt. AdEES FEA
oA T AIAZ T AMEEYY AdeES 4 +9 10
ez TASEE, E 23+ 30, HE 50 + 10% e,
HerEr] 1242 |2 A SAE ARSACA A
2] polycarbonate mice cageol| 83t ARR3IY o
A3 717 Bt AR 22 Al glol Faskh

2. RAPD PCR ¥4

1) Genomic DNA £2|

PCRo]| #&3st genomic DNAES
extraction kit(gene All, plant SV mini, korea)&
st

HA 247 13 AALALE o] gato fidat -ﬁiﬂ
2 vy g oy BEEArEe] 9 100mge 2ml tubeol] ¥
PL &5-89 800ul<} RNase &HS 4w H7IE & “]’éﬁs}
71529} vortexing 3 & the 65C9 F25FoA 3087
SRSAIZIY, AIZE 3 & PD S458 280wE ¥l =%
Sk ohS doollA 5E B3 vREAIZl & 2ml & = A=
£ EasySep Filter Columne@ %7 13,000rpme =z 2%
7+ 9AEEStTL EasySep Filter Columnol ZA#HZA A|2E
BD &45-8N4S 1.5H19 ¥ 2 Yo 1 7IYA EE
ittt 3= A|EE Gene All SV Columne] ¥
13,000rpmo2 30% 39 YAEZS & w2 89
Wzl CW 4589 700uE Gene All SV Columnd] 4
I 13,000rpm o2 30% F¢ g4 F wA 2 g4
HE T oAl CW &89 300wE Gene All SV Column
of Wi 13,000rpmeZ 28 F<F 9AEZ ¥ Columne
A 15w tubeE2 &AZEY. DNAZFE #dte] DNA
elution buffer 50wS Columneol o] 587 AlojA wh
SAZ1 & 13,000rpmollA 187 GAEe dtu Fod
DNAE= HE3sted PCRE 93t 3 DNAZA ARESIAT

F&317] $lste] DNA
AR

i fo B o

2) RAPD PCR (Random Amplified Polymorphic
DNA Polymerase Chain Reaction) £

SABAE Felstr] Ys) 10—mer random primer =
o|gste] PCR= <33ttt Template DNA 3ul £}
10-mer random prime 2w, 1 £ H Z3FH(PCR
premix 10ul ; 2X reaction buffer, 2mM dNTP, 4mM
MgCl, Taq polymerase), B4 S5ul & E38l & 20
W= 9 T 947ToA 587E pre—denature §F 3 94T

A denature 30i 32°Co|A annealing 18, 72CoNA
1cycle§ 0}04 35cycle HHE 3 7274
RS FEIITH

extension 1%
10'\1._ gl

3) DNA &7 |H=(Electrophoresis)
A719%S 3l 130mle] 0.5X TBE £ 0.5g<]
agaroseS 75l 1%2] agarose gelE WHETE ZEZF

PCR product 5ul®} 6 X Loading buffer 5% 5uWE A
2 ANRE agarose gelo] B33 & 110VY] ALz 30&
B AVEEE AAEH DNAE  EA7|n
EtBr(Amresco, USA)o] 34Eo] Q= o] Gel 2 158
B9 GA%t & UV transilluminatorg o83t AAS &
A5tAtt. Molecular standard markerZ+ 100bp DNA
10ul AME-SFAT

ladder marker(Bioneer)ES

247 FEE9 HEEE £47] S8l DPPHE ©|§3s}
—Diphenyl—2—picrylhy dr —azy(DPPH) A&
7] 2A% éj Blois¥*”o w2} Test sampleZ HEHZo]
407 HH8 02  mlel  4x10-4 M
1,1-Diphenyl—2—picrylhydrazy(DPPH : Sigma Chemical
Co., St. Louis, MO, USA)E¥ 0.8 mLE 7}3Fo 10x7t
Tgstar, Ad2olA 1087 BA] & 517 nmolA FFEE
zm} o} 22 WEe 0.2 mLe] DPPHEY 0.8 mL
7FE 3 AA2olA 1083F WAR F 517 nmolA FF=
o= 3yt

243 2

i1 ru{

DPPH radical
scavenging activity(%) = (1 —

Sample absorbance

) X 100
Control absorbance

4, Acetylcholinesterase A3]|3 &3

Acetylchlinesterase @42 Ellman's coupled enzyme
assay” W& gstel ZFA F 125w 3mM
DINB ¢+ 25u09] 15mM AchE 33 50u09 50mM
Tris—HCl (pH 8, O) ¢} AN 25u0S microplate o B2
F, 1087F W2 & 25u02 AChE (0.226U/mDE ¥ H
405nmolA 108%=¢t T4 =E =439t (Model Anthos
2020, Asys hitech Gmbh, Austria) &AL 18%E<
FEE WHIkEo| tist HHEgE Akt AseS A5
o} 20,

5. $%3]u]X)¥(passive avoidance test)
TEIYAELE HAF9 working memory abilityE &
Fohe WHez sk 9 7|9 EAL st g o8y
I 9E LeDouXZ))—J PE S8t At Ad Al
2 1AIZE Aol AYEES PeHEAR $711 FES T
3 F AR FERoE 24T FEE E tacrine
10% Tween 80°] &<l & A5 FAFAL (5 ml/kg), o
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Z7o] & 10% Tween 802 Ze g0z HF

o AT R 308 Fol SR Hed &

Img/kg®] §Fo2 B Fostaa, 23 & 49 30
o =

8
ok
32

ol {r o

A7 T A28 E(gillotin door)E Fo] o]Fe o=z
Eolzd &+ A I HGemini Avoidance System, San
Diego, USA). ZF F8& 20 x 20 x 20 cm 9| Fztoloh,
ol ZZElRo|] &3 T 40% o|Yjd] oJFLE Rog Eol7}
2 e AFe AAA AdAReH dd AF7F oF
zoz Zoj7bd ZZeEl&(gillotin door)e] B3]x 0.5 mA
o] 7] S| 3% F grid viEE B 24 Ha A
He olE 719384 =Hedl o] o ZE2¥E(gillotin door)©]
2 F AF7L AFE £o2 EolZ g7 AIE &34
StETHEHSAIE: training trial). 85A]3(training trial)©|
B T, 2477 T A7)71o)| w247 80% oF
2 F£E9 avg IEuA HABFATHIZIGAIE: test
trial), AEEEE GEAIR ] ¥ 102 B¢ ST &
A28 & (gillotin door)o] FEL oFEE HoZ AF Y
dro] o} o7kt el Al7Hlatency time: MRS AJZH)
S 180%71A] &3 olF o= rhed ZHEle Al
o] A= $E3 0] T} 7ol £ ey,
Ago] B Fo A AFFEQ 54 & A7 Y
70% alcoholZ 7jZFto] Tof the Ao JFe F2] grs

st

N

6. Y-"U]|ZA]¥(Y—maze test)

FE Fo= 539X (passive avoidance test)ollA1<}t
22 o A, Y-H|ZAIZ| o]&EHE= 7FE= 3
e 72 A= ew ZF ZHA|(arm)e] Aole 42
cm, HolE 3 cm, &0l 12 cmo|i Al o] o= 4%
= 120 ° ojtt, BE A¥ AA= A9 polyvinyl plastic
o=z FAAEHY ok ZF 7HAE A, B, C & A3 ¥ & 7}
Aol mouseE RAIAYA EI 8E T AFEA X 0)A
gt o mouseZt S017F 7HAIE 7185t ol AE|7tA|
A3 Sk Aol b, kA ZER]of oAl S0t
Loz 7|85k Al e AR oE ZIR]o A E Stk
7% 1-3(AHAE, actual alternation)®] FoJstgict, #¥H
3= (alternation behavior) & 37}A] REFo] AHE S0
7le Aoz AolEu, thgo] $8ko) oa) At "ok,

ANHE
(actual alternation)

. A - X 100
Z|nHZ(maximum alternation:
El&s|4-2)

7. £%u]l& A|¥ (Morris water maze test)

okE BoE £EIY AY, Y-uRAP A} 22 WY
oz ANt 24% oEeREEo] T vA=
FFE ARG 48 B AFEFAL AIY 308
FZEHT(1 mg/kg body weight)& Fodt Fof S=Fu|2A]
AL 3kt 220 R2APLS Morris®™7F AXEH Wol what

i

O

o231 Zo| AAETE AR H3 9 $Z(stainless
steel, A& 90 cm, £°| 45 cm), EYH(A|E 10 cm, =9]
30 cm, S=HOMH lem R HR|st H24 ALMAE
Eo] 2oz A ) 9 =T HXE 79T = U= 4
el BXER TSI £2e BERE 22+20)2 AR
1, =YgiEs AA £2E 4588 A F s EAE 59
o Fon = Aol ¥ 0.5 cm Yol YR|et=E ot
At} FFHEAEE AFETEC] 2 FHY #XES 7Y
st =odiE Zloprbr] wiRe]| FH e WHIt s
BAES AE7IZE B¢ A fASHAY. AdsEe] =
g For} 10z ol HEE= 3 =g opd izt
A 285E A7HS gE3E7](escape latency)2 FEoH,
olg dF 29 AHAslY U2 HIFES HF EERE
(mean escape latency)2 3ttt AdES 1 A 2 3¥ 4
7F A&H 02 AXsHEL, APFEC] =YHE 180% oY
o 22 &It FES oo 1027t FUtE AEE &
Wi 4Ed571E 18022 33l

8. AAY

AF A= mean+SDE EASIYLE. Control #H A&
AR Fo4dL Student— Newman—Keuls test <}
ANOVAE #g3to] p glo] 0,05 nghl o] EAxez 4
oj4go] glrk A},

2 %
2

A
~

1. RAPD {34

RAPDE #J3te] ARSH ZEto|vl= Table 1 oA fofzt
mieh go] 5379 ZetolwE Zzh AREstg o Foidl ¢
ZIAEHE HARIG Zeto|HE 7 AFste] AMESHT.

Table 1. Nucleotide Sequence of Primers for RAPD

Random Primer Sequence(5'— 3')

HD 1 CCA GAT GCA C
HD 2 CCG AAT TCC C
HD 3 ACC CGG TCA C
HD 4 GGA GTA CTG G
HD 5 AAC CCG GGA A

2473 Qatele] Mo e Held DNASH 4718
oS AgSle] RAPDS 4% 2% Fig, 1 1} 22
ol & Aol A3 55 Zetolurt 33 2
F2E A TEF & b MEe cyge By
e wolt WESY £ NES 2AF A% HD2 =
olmE AR Aol 100%2) NS Hel 1% &
Uetdeh, aEu 43EY B9 TS o7 Bolw tE
oFd WEL T BAel olgIvt ofEle Aol
shelo] HD39| 49 % 18709 WES Aastgon] ofF A
Eo 107, A7 SARA BuF RESbTh E A
2 T2 thiAe Holk WSl A4t MakEel &, 4l

ol my M
I O R T T )

oft lo



A 247 7194180 F|oET T AT 73

27t 5hE el AR 1299 RS Uehlol b F
sefolulz BQIE|THTable 2), HD1 HzH&ol 174, 4
A7t gl WES SO MESH WEAfele] HA
wost ool dolHz BAsIZH ofsigion, HDash
HD59] 9ol WM=e] 471 247t 14 Bk 342 Ad7t
U 23 dstel thge BAsbldl: RAR oz 3
NEFES

500 bp

Fig. 1. DNA amplication pattens obtained by Random primer HD
1, 2, 3, 4, 5. A Stachys sieboldi Mia. ; B, Lycopus lucidus
Trucz

Table 2. Number of PCR procucts in nucleotide sequence of
primers for RAPD

No. of
No. of No. of monomorphic Poly—
Amplified Polymorphi Thendls morphism
DNA band ¢ bands (%)
A B
HD 1 25 10 7 3 40
HD 2 10 10 4 6 100
HD 3 18 13 8 5 72
HD 4 9 7 2 5 78

2, FAHY

247 7YAER 8559 ARFE(Stachys sieboldii
Miq.) €AY (Lycopus lucidus Trucz)®] 80% EtOH £&£&
o iEE Hristzl s 4AAgt DPPH AdZAIE
Table 3 o AABIHH, A2 173 F=59 DPPH ICs07h
1.86 £ 8.7 Yetd W fAEY IAHFFE9Y ICo =
1.01 £6.8 2 Ut gAte] A Y st aaprt A3E
of Hl3 85% © 4% ACRE eyt

Table 3. ICso value of Free radical scavenging activity and
Acetylcholine Esterease inhibitory effects on Steam—dried Stachys
sleboldlii Mia. Lycopus lucidus Trucz Extracts

ICs0 (ug/ml)
Sample
DPPH assay Acetylcholnesterase
S, sieboldii Ext, 1.86 = 8.7 4,61 £ 8.3
L. lucidus Ext, 1.01 + 6.8 18,20 + 6.4
Ascorbic acid 0,11 £ 1.3 -
Tacrine 3.10 £ 2.1

3. AchE A3js Ad

Acetylcholinesterase A3lls A8 AAIgH 235 Table
3 9 LEXR A= o] A ¥ &9 g
=2 Y el oHEERS ZAE THHFCR AIsk=
Age A5t Agef Aol A o]gHA Sl
AZE 225 AchE ICs7t 4.61 + 8.3 & Uehdd| |3
Hrte] 559 AchE ICx £ 18.20 £ 6.4 & Yeh} 4%
£ 2329 AchE ARIZ} Aol Hls) 3.9 W e
Aoz Uepgt

4, 4%3]9]4 3 (Passive Avoidance Test)

APFE D754 7t A7) A= 71Ysk= Azt
& S5t o E I% 9 7Y9sEE 5% dzAd
5 AY W %5394 (Passive avoidance test)ol
A 2E259 Wd3EAo)A latency time®| scopolamine F
ool Hlg] |94 A 7S 1T 5= Aok mEkA
scopolamine® 2 F&=3t AYF AFHY FFIIAFAA
latency timeo] ZAojFth= AL 24 58] 94 4
A Zgste g 2 7|98S FJEAFTE AL Yu|st
L, BRI 719=at A7) HE SR T ol X
A= FaS 53 S ACR AAXIY, Fig. 2
AAGE vl Zo] A¥E 17 ofekE 500mg/kg B FoIgt
oA FAYRFEZ AN FU Tacrine 9] retention
time 9 93%] SFSH= 82,929 AWE Uerfu g
$tH, Tacrine 10mg/kg E7F5F9F2 Retention time ]
89.12F UeElyth olst Az= 47|19 AchE Asls 4
AT} 2 FAE UEhd A2 Hdr

w— Acquistion trial
= Retension il

5]
—

2

Labunt e {au

FIFririrne

VEH sCo SLR200 SLRSO0D  SSR20O  SSRIOD Tac

Scopolamine (Imgkg) - - - - - - -
Test agemt (mgkg) - - 200 00 200 300 10

Liucidus Rbizome §areboldu Rhuzora

Fig. 2 Inhibitory effects of Stachys sieboldi Rhizome(SSR) and
Lycopus luciadus Rhizome(SLR) extract on scopolamine —induced
memory impairment in mice in the Passive avoidance test.

Mice were orally administrated SSR,SLR 200 and 500mg/kg; TAC,
tacrine  (10mg/kg) Al values are means £SD. (n=6) *
Significantly different from the control group( * P{0.05)

5. Y-Uul =AY

| 2A P E Y-maze & morris water maze 2 U
A AR AL, Y-maze = Z|ATA0)l F2 F¢7)
A& HIEFe R st S5EES dobRy] % Aok, HY
7ol AR7E A= Sl Fetol IRE |AS= 719
< W= AerA, BF 719E ARG ARl &7 d&
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o ©7]7]9(Shorterm memory)o]2tx 3t} Y-maze test
gAe 2439 7194EE g FEE 200mg/kg A+
T F&EF 500mg/kg Fo2Y ZH/E AASHI
(Fig. 3). A%& 500mg/kg T4 HRFEQ] Tacrine
9] 88.2%9 IEHS YelITH

100

VEH €0 SLR200 SLR500 SSR200  SSR300 TAC
Scopolamine (Imgkg) - + + + + + +
Testagent (ngkg) - E 200 500 200 500 10

L Iucidus Rhizome  § sisi

Fig. 3. Inhibitory effects of Stachys sieboldii Rhizome and Lycopus
lucidus Rhizome extract on scopolamine—induced memory impairment
in mice in the Y—maze test.

Mice were orally administrated SSR,SLR 200 and 500mg/kg; TAC,
tacrine (10mg/kg) All values are means = S.D. (n=6)

6. +FUEAE

Morris =FH|2 S5olA 49 &3t 180% oW EAE
=S| 7ERA Y] A8 XS S5k SEAIEA Al 194
Control #& 174.0 + 2.7%, scopolamine £o]#2 180.0
+ 022 ZF Iyt /Y4 Y= X7t fldedy, ggo]
P wiet mpAet 4R o= EHFol st 48FE=
A)7ro] Control#& 73.2 + 8.3%, scopolamine FoZ-2
173.0 + 1.7%, scopolamine + A% L e
114.2 + 5.3%, scopolamine + tacrine FoZ& 110.8 +
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Fig. 4. Inhibitory effects Stachys sieboldii Rhizome and Lycopus
Jucidus Rhizome extracton scopolamine—induced memory impairment
in mice in the Morris water maze test.

Mice were orally administrated SSR, SLR 200 and 500mg/kg;
TAC, tacrine (10mg/kg) All values are means = SD. (n=6) *
Significantly different from the control group( * P{0.05)
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