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Abstract

Objectives :
This experiment was designed to investigate the effect of the Hwanso-dan hot water extract
& ultra-fine powder on microglia and memory deficit model

Methods :

The effects of the Hwanso-dan hot water extract on expression of IL-18, IL-6, TNF-a
mRNA and production of IL-1B3, IL-6, TNF-a in BVZ2 microglial cell line treated by
lipopolysacchaide were investigated.

The effects of the Hwanso-dan hot water extract & ultra-fine powder on the behavior of
the memory deficit mice induced by scopolamine and uric acid & AChE in serum of the
memory deficit mice induced by scopolamine were investigated.

Results :

1. The Hwanso-dan hot water extract suppressed the expression of IL-183, IL-6, TNF-a
mRNA in BV2 microglial cell line treated by lipopolysacchaide.

2. The Hwanso-dan hot water extract suppressed the production of IL-183, IL-6, TNF-a in
BV2 microglial cell line.

3. The Hwanso—-dan hot water extract & ultra—fine powder decreased uric acid and AChE
significantly in the serum of the memory deficit mice induced by scopolamine.

F10 26 ™Y 34 M Y7
WAMMXE : Meld HMZAA M7 E4 25 1136HA| CHXNO) &t w FAkskabed ol
Tel @ 042-470-9000, E-mail : npjeong@hanmail.net

_43_



- &4 40| microglia €549 cytokine® AUZ MF2Ho| oOjx= A& -

Morris water maze.

Conclusions :

disease is suggested for future research.
Key Words :

Ultra—fine powder

4. The Hwanso-dan hot water extract & ultra—fine powder groups showed significantly
inhibitory effect on the scopolamine-induced impairment of memory in the experiment of

This experiment shows that the Hwanso-dan hot water extract & ultra-fine powder might
be effective for the prevention and treatment of Memory deficit disease. Investigation into the
clinical use of the Hwanso-dan hot water extract & ultra—fine powder for Alzheimer’s

Memory deficit, Alzheimer’s disease, Hwanso-dan(Huanshaodan), Hot water extract,
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Alzheimer’s disease ; AD)ol|l 2]3
Aot @ Aujrh hEES A I,

AD= HAA AE7E o’ Al &JajA
HA gefete] WA W95 HAEY
24e zHgez < v, = 4
astrocyteol| A EHIE= IL-1B,
IL-6, TNF-a 5% proinflammatory Cytokines),
acetylcholine®] 74~ % acetylcholinesterase
(AChE)¢] %7}Y, oxidants(free
amyloid B protein(AB)® o] Wl s}
= Ao® HuEI ok

grejatoll A e kY, HE'Y, st
o WMol &abH, mike] A1 FEHE,
i dl, BRaEdGH, higsihg o=, ik
fizha R, (TR, AR, TG, T AL

microglia ¢}

radicals)”,

fieds, mAdEn SR TEY 5 Ao,
‘ PR, el Ae 2d

SR R

AOE WHIME, ok F5e 1A

Pl

P EL, Pl E KRR A%
figel Zo39 BRI TEREE
TR -7 ol AFgEEon e kd
A gbd Aol B A RaEa gl
=3

Ao A TP wsrel 85 Hx

cytokine?} 1%
BHRE HAPHoE 13

uAEE Ao mE EHE vln HESKAL
Z} mLFC(mouse lung fibroblast cells)ell 4] Al
line(The
immortalized murine BV2 cell line)ol| A A3
AEES #F3H AL, BV2 microglial cell line

A IL-1B, IL-6, TNF-a¢] mRNA T3z}

¥=/4E8, BV2 microglial cell
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A|EZ scopolaminel 2 =¥
AF 2deo] 3 W uric acid®} AChES] WH
32 #2331 Morris water mazedl| Xl A4 F
o] 3% W3E VIDEOTRACKS = =733}
frolgt 235 dAeEZ olo Hde vt
olch.

o. Az =2 34

1. Mz

1) AleF 5 717

AleF ¥ Cholinesterase  kit(420-MC),
scopolamine, Tris-HCl, NaCl, Nonidet P-40,
Ethyleneglycol-bis([3-aminoethyl ether),
N,N,N’,N’-tetraacetic acid(EGTA),
phenylmethylsulfonyl fluo ride(PMSF),
pr-dithiothreitol(DTT), leupetin, Diethyl

pyrocarbonate(DEPC), chloroform, RPMI-1640
Hj ¥, isopropanol, ethidium bromide(EtBr),
Dulbecco’s phosphate buffered saline(D-PBS),
formaldehyde, poly acrylamide, magnesium
chloride(MgCly)& SigmarHUSA) AES A&
31319 ™, Taq. polymerase®} Deoxynucleotide
triphosphate(dNTP)+= TaKaRaA}(Japan) Al
<, Y9HALE A (Moloey  Murine
Virus Reverse Transcriptase ; M-MLV RT)<}
RNase inhibitor~= PromegarHUSA) Al&FS,
RNAzol’ Tel-TestAHUSA) A&, $Ejold
% (fetal bovine serum)< HycloneAHUSA) A
F& 18)a Agarose= FMCAKHUSA) A<
Agagl, 1 9 Ase 57 2 dFe

Leukemia

o)
=
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AHE-sEATh
= i) ARSE 717=
spectrophotometer(shimazue, Japan), rotary

vaccum evaporator(Blichi, B-480, Switzerland),
dryer(EYELA  FDU-540,  Japan),
USA), bio-freezer(sanyo,
Japan), Primus 96 thermocycler system(MWG
Biotech.,, Germany), plate shaker (Lab-Line,
USA), ice-maker(H]Z#}3t,  Korea), ELISA
reader(molecular devices, usA), 2
homogenizer(OMNI, USA), automatic chemical
analyzer(Express 550, Ciba-Corning Co., USA),
VIDEOTRACK(Animal and human being
behaviour analysis system, Viewpoint, France),

freeze

centrifuge(sigma,

phage contrast microscopy(Nikon, Japan), flow
cytometer(Becton Dickinson, Co., USA), Pin

mill(th A F7 | A A 24, Korea), Turbo
mill(air-flow type mill, ATM-100, /<A,

Korea), ¥7|%57dX|(air classification system,
ATM-100, 57344, Korea), Applied Biosystems
7500 Fast real-Time PCR system(Applied
Biosystems, USA), A543 3}8H-4] 7](Biochemical
analyzer, Express 550) &°|th

2) =

HAAT F 24 g 105% ¢A International
Cancer Research(ICR)Al AFHE SH=rAIm38kA

FhoA TPt 1579 ok AR Ao
L7l T Ao AL 55 AR

7 conventional systemO.Z -2 22+2°C%
A3k, 19 F 124172 200300 LuxZ %
A, 2ARES: BE WS Al
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sfel ALgstanh Ay 1He e ge
Che3} 2o(Table 1),

Table.l. Priscription of Hwanso-dan(Huanshaodan)

Herb name Pharmaceutical Name Dose(g)
i Rehmanniae Radix Preparat 4
1 Dioscoreae Rhizoma 2
+ B Radix Achyranthis 2
icF Fructus Lycii 2
IIES Corni Fructus 2
®r % Poria 2
o Cortex Eucommiae 2
E & Radix Polygalae 2
kT Schizandrae Fructus 2
% B Fructus Broussonetiae 2
NEE Fructus Foeniculi 2
BEX Radix Morindae 2
RUE Caulis Cistanchis 2
REH Rhizoma Acori Graminei 1
X E Fructus Zizyphi jujubae 2

Total amount 31

2 Befe) 24 2 %o

(1) #PF S555E B2 9 A A

SO 18 B361 ol 2F4 1,300 ml
7Fsted E® FZ701A 3AZE FE3E A
Ae FY AR ol2 Pt FRAAZ ¥
=3lal, o5 ] FE AxRVIE o83ty ¢
A Adxsto E#VSF E5FEE 116 g= 23U
on, dojzl EFFEFES W5 (-847C) R}
WA Agl Wad TR 3450 AHES)
Aot

@) EATT ZHAEE AE B dA e A
Al FE2 (F)TrA el A Az - Az
dom, At 185 R ke T, IR,
, A, sl TR, MR, D, EER
, WA, W, KR APEe Al dx
b %, Pin mill& °]&3t] A7 1 mmuel=
3¢ o5, Turbo milloll A HIE (beater)3]

il

NG

}

/N

o A S ok
M

BN

AEE 6750 rpmo2 EHEATh vEHE
AEE F71EFER NN E58 S5(ACWS,

o8 F7] BES AAEATE Y=EA
GMP ASJAA F=3vHF)olAM A -
ZaAT. olek 2ol A2 HEAJT 2wA|
= YE(-84C) Bt 580 mg/Kge

= AFgetith

off M

H}
o

i

2. 4

gt

1) Alx=4d 54

(1) Al3zul%

mLFC= BALB/c AF 9 A # =4&
cool D-PBSE 33] AMAsta ze xZo=w &
@3 & conical tube(15 ml)o] 2o 1,400
rpmollA 5&FF AAEYEA,  tubedl
Dulbecco’s modified Eagle’s medium{DMEM
; containing collagenase A(5 mg/ml, BM,
Indianapoilis, IN, USA), DNase type I (0.15
mg/ml, Sigma, USA), antibiotics(penicillin
104 U/ml, mg/ml,
amphotericin B 25 mg/ml)}& ¥ 37C CO,
HF71o1A 22413 Ft vl FstAT. Bl 0.5%
trypsin-0.2% EDTAE X7}stal 3083t A&
skt ol QS YA Ao(PBS)E
¢k 23] 1,500 rpmolA ARSI
DMEM-10% FBSOl 1579 &2t thA] w43t
. 1Y ¥ 05% trypsin-02% EDTAZ
mLFCAH X E #2]3te] DMEM-5% FBS ui %<
o] 10°cells/ml FEE w30] 96 wells plate
o &3tk

BV2  microglial cell Tong H.
Joh(Burke Institute, Cornell University, NY,
USA) S 2 7E] ¥ Wl DMEMe 10% 98l
of gyox wjdshe] Aol Agaidrh

streptomycin 10

line®=
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FEA=HUH LS SRB assay‘?jm%
Hst] Ao ARSIt mLFC AlX
37C, 5% CO, Hig7IelAd A=t
Trysin-EDTA §og & AEEo] 5
wolua, 2.0x10°702] AXEE 96 wells plate
off BF3la wd71(37C, 5% COy)ollA 2417t
HjgE & WP dFEFE=(ES = 200
1g/ml, 100 pg/ml, 50 pg/ml, 10 pg/ml, 1 ug
/ml)S 48417k B AHYsith BV2
microglial cell line(1x10° cells/24 wells plate)
o) lipopolysaccharide(LPS)(0.1 xg/ml), &4}
BFFEE(100 pg/ml)S ATt 72470 &
t FA HiFstATE YR Sl S-S
¥ 23l PBSE 23] AMAsAL 2+ welldl 50%
TCA(trichloroacetic acid) 50 (& 7}stal 14]
b EE 4T AR} & FFHRTE 53] AH
g O well plateE ¥7] FollA x3tAt
SRB(0.4% SRB/1% acetic acid) £S5 100
Jwell2 7}ela ALeox 3087 Gt
0.1% acetic acid &Ho = <¢F 4~53] A H3

2 F7] FoA AZ3F 10 mM Tris Base
2 §3AHTE ©] plateE plate shakerolA]
3.5speedZ 5%t shakingslil ELISA reader
2 540 nmolA FFE=E Atk BV2
microglial cell line®] |82l W3}= BV2
microglial cell line(1x10° cells/24 wells plate)
of LPS(0.1 pg/ml), 4t G-FEE(100 pg
/ml)S A ste, 6AIZH 72A17F FRF FA
HjoFato] S dAdAn| F o 2wt

oo e A

Bl M 12

2)  BV2 lineol] 4 ]
proinflammatory cytokine mRNA #&

o OJgt real time quantitative PCR 4]

microglial ~ cell

1) FEAE
BV2 microglial cell line2 24 wells plateol
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ACHEE 72 BFE 5 12413 o) $-H)
o} % 23 DMEMHiA|A wjgs & b
A5FFEE(100 gg/ml, 50 pg/ml, 10 ug
/ml)S H7Fska 141z 3 LPS 01 pg/mlE
Agate] 6417 B FA vl ST

et

i oFel-g- 2,000 rpmol A 5% Y4EE] &

NS A A8k, 7)o RNAzol® 500 ulS
a2 W7px] Ak o] EF Ffr

| chloroform(CHCL) 50 w3 H7}s &
15%7F Al &3t o]E dool 15810
WFx)Eka 13,000 rpmollA] 94 BEEdk & oF
200 9] FFAE 348t 2-propanol 200
W T TS o A3 EED Gl
A 1583 HAE) e ©o]= thA] 13,000 rpm
oA 94 EEg F 80% EtOHZ A5kl 3
7t vaccum pumpolA] 7F3sle] RNAE F
=3t RNA= diethyl
pyrocarbonate(DEPC)E *2]g+ 20 ule] S+
g =] heating block 75Col|A &3}
AlZ1 # first strand cDNAZAoll AHE-3FA T

o
2 Kl oy
o

53

@ RT-PCR

A% AHreverse transcription) ¥H&-2 THIE
total RNA 3 pgs DNase [(10 U/wl) 2
U/tube®} 37C heating blockellA] 307+ ®F
S F 75CAAM 102 % WAA7]aL ol
25 0 10 mM dNTPs mix, 1 g¢ random
sequence hexanucleotides(25 pmole/25 pf),
RNA inhibitor24] 1 pf RNase inhibitor(20
U/ul), 1 pt 100mM DTT, 45 pl 5xRT
buffer(250 mM Tris-HCl, pH 8.3, 375 mM
KCl, 15 mM MgCL)E 7Fetar, oAl 1wl
M-MLV RT(200 U/u)E 7}t th& DEPC A
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gd SRFEA JAF
ST
2,000 rpmollA 533+ A4

¥37k 20 w7t HEE
o] 20 el W EFAL F 4L T
A7stel 37°C

heating  blockellA]  60% &<t HRSAIA
first-strand cDNAZ A3 -2, 95TCA 5

B ol wx]5le] M-MLV RTES E843 A

2 F Aol EH cDNAE PCRol A3}
Ak

@ Real time quantitative PCR

Real time quantitative PCR-2
Biosystems 7500 Fast Real-Time PCR system<-
olgstel  FATA
cytokine 37 W@ SYBR Green PCR
Master mix(AB)E  AME-3IAAL,
standard 2 mouse glyceraldehyde-3-phosphate
dehydrogenase(G3PDH) & ARSI o H,
primerd] FHFE=7}F 200 nMo] Al 9HSAI A
. Real time quantitative PCR® X712
pre-denaturation-> 2 min 50°C, 10 min 94C, 1
2] 31 40 cycles= 0.15 min 95C, 1 min 60C ol A]
a3t th 7; 9] quantitative PCR T2
2ol ALl relative quantitative(RQ)E
gt AT

y=x(1+e)n

(x=starting quantity, y=yield, n=number of

Applied

Proinflammatory

internal

_1[)1'

cycles, e=efficiency)

3) BV2 microglial cell line®] #¢F “¢5-<H
IL-1B, IL-6, TNF-a 4% 34

BV2 microglial cell lineS A3 39zl
subculture(1x10°cells /ml) ’5‘}04 96 wells plate
o 2<10° MEE Z wellel £F& F $elo}
¥4 Z3¥ DMEM Hj| Okoﬂgf—’._ overmght/\] 7z
ok EASH100 pg/ml)S A=kl 1AF £
LPS(Ol ug/ml)S ﬁau wellel]l 7133t
6A17t & DMEM HjgFdo = 7 wellS A4

g 3 AEE A ED

Ae)stal 48713 &S CO, x4 il
Hioketdeh v T8 & AA g
2000rpmell 4] 5&7F A4 &
3|45t IL-1B, IL6 % TNF-a A4
ELISAZ =743}tk ZF welld] AF e &
100 ¢£(1/100 dilution)® #3+ ¥ antibody
cytokine-biotined conjugated 100 e A=lst
L 2A17F AolA AIgE & tA] Al HEER
ot 242 B AR EAg & 23]
washing $+% 802 A|X3 th5 antibody
Avidin-HRP conjugated 100 & *J2]slaL 2
AR Aol A ‘*X]d oAl Al F T o
71l TMB 7]2S 100 w® EF3sFal Ao
A 3087 HJX]@ % 100 2] stop &4 A
23+ & ELISA reader® 450 nmolA 3%
£ SH3ATh

Lol 12 12

o_._',

=5 7)ol 7y

)

:{o

4) Scopolamine .=

ERCIECER

(1) <& F4o 2 scopolamine FAF

1053 ICRAl A3 1078 & 1722 31
ol AHE  $HA %> HxT,
galanthamine3 mg/Kg, ip) T, AT}
IFFEEA00 mg/Kg, po) AP Zv]A
(400 mg/Kg, p.o) APTOE UL, 45
F A7) ES TStk Fo 2955
scopolamine(l mg/Kg)< 7947t 19 13] 574
FAF & AR Fas APt &

& TEst:

(2) AChE S4= =%

AChE 4=+ cholinesterase kit® =73}
Atk 8% £ AChE ZAHEE =H3sl7] Y3t
o] test tube®} blank tubeE EA|S}AL, test
tube®]]

sodium chloride solution(cat. no.
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150-3) 0.2 ml$} serum 02 mlE ¥ &E3s}
Atk blank tube®} test tubeo] 3.0 ml water,
No. 4202) 2 ml,
acetylcholine chloride solution 0.2 mlS 7}
gt} acetylcholine chloride solutions 371
T ARES A83] 7|1Este 25T FxolA A
3+3] 30%7F HIYAIZl & ELISA  reader
20nmelA FFEE S5 1 AFe
AA = ABLANK - ATEST F2ld] 9Jsle =
3ot

nitrophenol solution(cat.

5) Scopolamine®.2 =% 7|98 7E A
A

# »d 9] Morris water maze A&

1) W gl 9 ofE =

AEE ICRAl AF o 157Y3E Morris water
mazeolA 1Y€ 13] ¥HE35S AASHAH
Morris water maze@ Z7do] 90 Cmolx =
o]7} ¢F 30 CmQl FEZ 0] 273 %
= 9% A9, 1 Qbell AFH7E SebaE
T A= Aol 10CmS! Y5 ¥ platform=
éjiil??} EOlE} 19 13] 35 Al ICRA A
oliell poolell A platform© = &
k= *@H—% Adsiel. AEE ICRA A
A 1omElE g weE & EHZ\—;
galanthamine(3 mg/Kg, ip) Fo, &
H5FEE400 mg/Kg po) AT 28] &
AP ZuAEZE00 mg/Kg po) ATz
TR, 2197 FES Fo3)

platformd]] 22+ HHEEHS HAFATH

—_

@ 194 =73
THG ofE Tt TRE ICRA AF
scopolamine(l mg/Kg)<S &7 FAFSFaL 30+

%ol water mazeol]l ICRA AFHE 3+ vz
231, VIDEOTRACKCS. 2 %S =H3}al, o]
Eil=g

£ videotrack software® 24

:H 203 HM 13 2009 -

3. A4 &4

AgoA ¥ ZAI}+= meantstandard error
2 7158 4 o] frolde deEnRE

AHEA(ANOVA test) 0.2 7181931, p<0.05
T Duncan test® ARy HASIAH:
Morris A FeAe
Kruskal-Wallis testZ H7}5}H 3l SA] p<0.05
o)Al Mann-Whitney U testZ AME 7174
ElAas

water maze

m A 3

1. 2L ol et Mz=4

A rre] ME=S 8% A3, mLFC
AEEL 1 pg/ml, 10 pg/ml, 50 pg/ml, 100
pg/ml, 200 pg/ml AE+o] 242} 99.8+1.4(%),
94.9+1.5(%), 93.00.8(%), 88.01.2(%)
814+2.7(%) 2 EE APTlA 80% o]de]
AEES YRS

2. BV2 microglial cell linedllAf IL-18, IL-6, TNF-a
mRNA 8ol o|X|= F&

1) IL-18 mRNA el v J3F

BV2 microglial cell linelA] IL-18 mRNA
o 7Y RQFS 1.0000.2 71538+
< w, AT 0.045(RQ), AT 100 pg/ml,
50 pg/ml, 10 pg/ml AP ZHzE 0.274(RQ),
0.548(RQ), 0.997(RQ)E FEFSIT]

2) IL-6 mRNA &) wX]= d3F

BV2 microglial cell lineol|A4] IL-6 mRNA
TEe g4 0.215RQ), #4100 pg/ml,
50 pg/ml, 10 pg/ml AL 7+t 0.457(RQ),
0.689(RQ), 0.874(RQ)E FElSIT}
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3) TNF-a mRNA 23| nx]& g

BV2 microglial cell linel4] TNF-a mRNA
e HAT 0415RQ), =ASF 100 pg/ml,
50 pg/ml, 10 pg/ml APS 247t 0.562(RQ),
0.748(RQ), 0.938(RQ)Z }E}TY.

3. BV2 microglial cell line i kA& ool A
proinflammatory cytokine A Zkol| O|X|= &

=l

1) IL-1B A=l vX= 93
BV2 microglial cell line®] vl 75
IL—1B A eSS 37.0412.0 pg/ml, o
< 675725 pg/mlolaL, EAF 100 pg
/ml, 50 pg/ml, 10 pg/ml AFTlA 22}
459465 pg/ml, 549+1375 pg/ml, 625+66.0
pg/mlZ izl Hls] ZAasAer 100 ug
/ml Ao A o4 A YEbt(Fig. 1).

o =l 20
o o o
[ I e N ]

£

D L =M
=2 2 o O
[ e Y e N s

IL-1hetalevel in BWZ cells (paiml)

=
M

. + + + +
BVZ Control 100 50 10
H3D extract (pgfml)

7

Fig. 1. Inhibitory effect of HSD hot water extract
on the IL-18 production in BV2 microglial cell
line.

BV2 microglial cell line were pretreated with various
concentration of HSD hot water extract(100 ug/ml) in the
presence or absence of LPS(0.1 xg/ml) for 48hrs. The culture
supernatant were collected after 48hrs and IL-18
concentration in the supernatant was assayed by ELISA, and
the other methods for assay were performed as described in

Materials and Methods.

Data are represented as means*S.E.

Statistically significant value compared with control group by
ANOVA test.

2) IL-6 Ad ol vX= J&F

BV2 microglial cell line®] vj%F 743l A]
IL-6 A97S A4 134220 pg/ml, o
ZTS 6628+614.6 pg/mlolaL, AL 100
pg/ml, 50 pg/ml, 10 pg/ml AFTtolA 22}
4386+563.6  pg/ml,  5079+184.0  pg/ml,
642442995 pg/mlZ YER} 100 pg/ml AF
oA frelid A EUATHFg. 2).

8000 4

) (5] = o o =
= = = = = =
= = = = = =
= = = = = =
*
*

1000 4

IL-6 level in B2 cells (pg/ml)

|:| P
LF3 - + + + +
BY2  Control 100 50 10

H3D extract {pg/ml)

Fig. 2. Inhibitory effect of HSD hot water extract
on the IL-6 production in BV2 microglial cell line.

BV2 microglial cell line were pretreated with various
concentration of HSD hot water extract(100 xg/ml) in the
presence or absence of LPS(0.1 xg/ml) for 48hrs. The culture
supernatant were collected after 48hrs and IL—6 concentration
in the supernatant was assayed by ELISA, and the other
methods for assay were performed as described in Materials
and Methods.

Data are represented as means*S.E.

Statistically significant value compared with control group by
ANOVA test(*p<0.05).

3) TNF-a /gl vx|= 3

BV2 microglial cell line®] HJ%F 75l A]
TNF-a AR ZFS Fde 515£109.5 pg/ml,
Ol 2888+133.0 pg/mlolaL, EASE
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100 pg/ml, 50 wug/ml, 10 pg/ml 23Tl A
7}k 20634600 pg/ml, 2320£3921 pg/ml,
2706585 pg/mlZ thzwel Hl& 100 pg/ml
50 pg/ml AP Fo448 JA HERRT
(Fig. 3).

o
o
=
)

3000
2500 | -
2000
1500 1

1000 1

THF-a level in BV2 cells {(pgfml

e

- + + + +
BVZ Control 100 50 10
HED extract (pg/ml)

Fig. 3. Inhibitory effect of HSD hot water extract
on the TNF-a production in BV2 microglial cell
line.

BV2 microglial cell line were pretreated with various
concentration of HSD hot water extract(100 ug/ml) in the
presence or absence of LPS(0.1 xg/ml) for 48hrs. The culture
supernatant were collected after 48hrs and TNF-a
concentration in the supernatant was assayed by ELISA, and
the other methods for assay were performed as described in
Materials and Methods.

Data are represented as means=*S.E.

Statistically significant value compared with control group by
ANOVA test.

4. Scopolamine2 £ =& 7|8 ZtE MF o

Ho| #Ho o|x= &

1) Uric acidell w|X]= 33k
g4 W uric acide Aol 29404
mg/dl, o Z=to] mg/dl,
galanthamine F<¢] 2.8+0.2 mg/dl, %)}
Aol 41407 mg/dl 1¥]aL
ZUAEZ 2F0] 48403 mg/dlZ YER}

:H 203 HM 13 2009 -

fxz7o B8l galanthamine 25, &S}
GFFEE 9 ZuHEL AT ot
A 7239 oHFig. 4)
0
— 9 4
)
3.
=
3 ]
E B 1 stk ha
T 5
(]
[ ik
o
5 3
E 2]
S
[eal D y
; : + + + +
HEOROly tmal  CT  Galanth  Extract UFP
HSD (580 mgike)

Fig. 4. Effects of HSD on the serum uric acid
level in scopolamine-induced memory deficit
mice.

Normal @ Non—treatment group.

CT : Control, Group treated with scopolamine(1 mg/Kg i.p).
Galanth. : Group treated with scopolamine(1 mg/Kg i.p) and
galanthamine(3 mg/Kg i.p).

Extract : Group treated with scopolamine(1 mg/Kg i.p) and
HSD hot water extract(580 mg/Kg p.o).

UFP(ultra—fine powder): Group treated with scopolamine(1
mg/Kg i.p) and HSD ultra—fine powder(580 mg/Kg p.o).
After ICR mice were administered of HSD orally or injected
galanthamine, the injection of scopolamine(1 mg/Kg)
continued once a day for 7 days.

Data represent means+S.E.

Statistically significant value compared with control group by
ANOVA test(+p<0.05).
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Fig. 5. Effects of HSD on the serum AChE
activity in scopolamine-induced memory deficit
mice.

Normal @ Non—treatment group.

CT : Control, Group treated with scopolamine(1 mg/Kg i.p).
Galanth. : Group treated with scopolamine(1 mg/Kg i.p) and
galanthamine(3 mg/Kg i.p).

Extract : Group treated with scopolamine(1 mg/Kg i.p) and
HSD hot water extract(580 mg/Kg p.o).

UFP(ultra—fine powder): Group treated with scopolamine(1
mg/Kg i.p) and HSD ultra—fine powder(580 mg/Kg p.o).
After ICR mice were administered of HSD orally or injected
galanthamine, the injection of scopolamine(1 mg/Kg)
continued once a day for 7 days.

Data represent means*S.E.

Statistically significant value compared with control group by
ANOVA test(xp<0.05).
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Fig. 6. Effects of HSD on the
scopolamine-induced memory deficit mice in the
stop-through type Morris water maze test.

Normal @ Non-—treatment group.

CT : Control, Group treated with scopolamine(1 mg/Kg i.p).
Galanth. : Group treated with scopolamine(1mg/Kg i.p) and
galanthamine(3 mg/Kg i.p).

Extract : Group treated with scopolamine(1 mg/Kg i.p) and
HSD hot water extract(580 mg/Kg p.o).

UFP(ultra—fine powder): Group treated with scopolamine(1
mg/Kg i.p) and HSDultra—fine powder(580 mg/Kg p.o).
After ICR mice were administered of HSD orally or injected
galanthamine, the injection of scopolamine(1 mg/Kg)
continued once a day for 7 days.

Data represent means*+S.E.

Statistically significant value compared with control group by
Kruskal—Wallis test(+p<0.05).
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Fig. 7. Effects of HSD on the
scopolamine-induced memory deficit mice in the
distance movement-through type Morris water
maze test.

Normal : Non—treatment group.

CT : Control, Group treated with scopolamine(1 mg/Kg i.p).
Galanth. : Group treated with scopolamine(1 mg/Kg i.p) and
galanthamine(3 mg/Kg i.p).

Extract : Group treated with scopolamine(1 mg/Kg i.p) and
HSD hot water extract(580 mg/Kg p.o).

UFP(ultra—fine powder): Group treated with scopolamine(1
mg/Kg i.p) and HSD ultra—fine powder(580 mg/Kg p.o).
After ICR mice were administered of HSD orally or injected
galanthamine, the injection of scopolamine(1 mg/Kg)
continued once a day for 7 days.

Data represent means*S.E.

Statistically significant value compared with control group by
Kruskal—Wallis test(+p<0.05).
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