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Abstract

Objectives :
This study was designed to assess neuroprotective effects of herb medicine against Alzhheimer's disease related brain
damage in organotypic hippocampal slice culture.

Methods :

We induced dementia related brain damage in organotypic hippocampal slices by B-amyloid. Those slices were treated
with herb medicines - Hwangryeonhaedoktang, Sopungsoongiwon. Using by PI staining, the extents of cell death were
assessed. After that, we selected the best effective one among those herb medicines and the major components of that
medicine were studied to reveal neuroprotective effects and related proteins by using PI stating.

Results :

In PI staining, Sopungsoongiwon is the best effective herb medicine between Hwangryeonhaedoktang and Sopungsoongiwon.
Notopterygii Rhizoma, Corni Fructus, Areca Catechu, Aurantii Fructus Immaturus, Plantaginis Semen is the best effective
one among the components of Sopungsoongiwon.

Conclusions :
We suggested that purgative effect would be the best effetive medicine on dementia related brain damage between clearing
heat and toxic materials.
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‘ Organotypic hippocampal slice culture ‘
J

‘ Dementia induced neural damage by B-amyloid ‘
J

Accessment of neuroprotective effects of
Hwangryeonhaedoktang & Sopungsoongiwon Using by Pl
staining

l

Accessment of neuroprotective effects of Herb extracts
Using by PI staining

Fig. 1. Procedures of investigation.
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Table 1. The Composition of Hwangryeonhaedok

-tang
Herbs Pharmaceutical Name Dose
S Scutellariae Radix 5¢g
HE Coptidis Rhizoma 5¢g
ELic] Phellodendri Cortex 5¢g
’F Gardeniae Fructus 58
Total amount 20 8
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Table 1. The Composition of Sopungsoongi-won
Herbs Pharmaceutical Name Dose
XE Rhei Rhizoma 10 ¢
BT Plantaginis semen 58
A2 Pruni Semen 4g
1B Arecae Semen 4g
fifF1= Cannabis Fructus 4g
BT Cuscutae Semen 4g
4B Achyranthis Bidentatae Radix 4g
12 Dioscoreae Rhizoma 4g
T Corni Fructus 4g
R Aurantii Fructus 28
BAE Saposhnikovia Radix 28
B Angelicae Pubescentis Radix 28

Total amount 49 g
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(75§ 18559%), #ill1 2.2372 g(T5& 22.372%),
it 3.04q 19 g(F5& 30419%), Kif 12864 g
(55 12864%), Hiif 03752 g(F5& 3.752%),
WA 04093 g(F5& 4.093%), il 08077 g
(58 8077%), Wi 11~ 0.6497 g(F5& 6.497%),
Rk 12247 g(F58& 12.247%), ‘FlE 3.3039
g(F 5% 33.039%), L% 1486 g(555 14.86%),
481 34919 g(755 34.919%), % 2.882 ¢
(55 2882%), MG 3.9751 g(+5& 39.751%)
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3. 712 sliot ZH e

My Enle] B e
7] Slal T'ELEHOHH T2 Qe 74 ¥ Sprague-
Dawley 79 5& A& § wzA HE 2E3)
Ak ¥e S7H4C% 20 mM HEPES(H-4034,
Sigma, St. Louis, MO, USA)7} £019)& W7h
HBSS-medium (LB003-01, Sigma, St.Louis, MO,
UsA)ell et} alfnk A& o, tissue chopper
(Mickle Laboratory Engineering Co., Surrey,
UK)E ARgsto] 350 e Jdwos Atk
Slicex= membrane insert (polytetrafluorethylene
membranes, 0.4 ¢m, Millicell-CM, Millipore Co.,
Bedford, MA, USA)?1ell &85 AJHIE, 6-well
plates®l %74 &1, 7} well?}t} Culture medium
[50% MEM-medium(LM 007-01, JBL,
South Korea), 25% inactivated horse serum(S
104-01, Daegu, South Korea), 25% Hank's
balanced salt solution(LB 003-1, JBI, Daegu,
South Korea), 6 g/L D-glucose(G-7528, Sigma,
CO, St. Louis, MO, USA), 1 mM L-glutamine
(G-8540, Sigma, St. Louis, MO, USA), 20 mM
HEPES(H-4034, Sigma, St. Louis, MO, USA),
1% penicillin-streptomycin(LS  202-02, Gibco

Daegu,



BRL, USA), pH 73] 1 mlZ Atk wjokale 1
Fol F WA wlgFaL, 5% CO, dhellA 36°C
A5 incubatorQtoll A 142U7F HjEE o
2ol ARg-3Hlth

Fig. 2. Organotypic hippocampal slice culture
process.
(A) Sprague-Dawley rats (7 days old) were
decapitated and their brains were quickly removed.
(B) The brain was divided into two hemisphere
and each side hippocampus was isolated from a
hemisphere. (C) Their dorsal halves were sectioned
transversely at 350 um using a tissue chopper.
(D) A six-well culture dish and fitting memebrane
insert was used to maintain slices for culture.
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Table W, Kind of Interventions(=ER=ES, HE

JERTT)
Group Intervention
Normal control group Non-intervention
Control group 100 uM AB

Experimental group 1 100 uM AR + EZSHSEH100 pg/ml)
Experimental group 2 100 uM AB + BREVESRST (100 ug/ml)

I - rscicine
I

culture Pl staining inverted

after 72/96hr |

| 1dday | 1hr | | 1hr |

Fig. 3. Repertories of treatment.
A : the experimental procedure for herb medicine
treatment.
B : the experimental procedure for AB(100 uM).

SRR REIRRCS] TEdEE 2
k ‘ﬂ o ﬂﬂo}"ﬂt} A, HOH, SR, e, K
&, BT, WA, K T, RER T, P

gE, e, B, M2 oFAl das°] 100 p
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Table W. Kind of Interventions(Each compositions
of HEMES, MAERKT)

Group Intervention
Normal control group Non-intervention
Control group 100 uM AB
Experimental group 1 100 uM AB + EZ (1 mg/ml)
Experimental group 2 100 uM AB + Zi& (1 mg/ml)

Experimental group 3 100 uM AB + Z#a (1 mg/ml)
Experimental group 4 100 uM AB + #&F (1 mg/ml)
Experimental group 5 100 uM AB + X (1 mg/ml)

100 uM AB + E=F§F (1 mg/ml)
100 uM AR + #BZ=1= (1 mg/ml)
100 uM AB + #&45 (1 mg/ml)
100 uM AB + FeFM= (1 mg/ml)
100 uM AB + F##F (1 meg/ml)
100 uM AB + 48 (1 mg/ml)
100 uM AB + ILZE (1 mg/ml)
100 uM AB + IWZEE (1 mg/ml)
100 uM AB + #3% (1 mg/ml)
100 uM AB + %i& (1 mg/ml)

Experimental group 6
Experimental group 7
Experimental group 8
Experimental group 9
Experimental group 10
Experimental group 11
Experimental group 12
Experimental group 13
Experimental group 14
Experimental group 15

2) Propidium iodide(Pl) 444

o A
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) L2k
o] 72, 96X F ARMEEY A
93l SPSS(Statistical Package for the Social
Science, Windows for 10.0 USA) 2135 A}
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Zow stk
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Table V. The Protective Effect of Herbal Medicines against AB Treated Damage after 72, 96 Hours

Treatment

Drug Post 72h P-value Post 96h P-value

Cont 0.2400 +0.1624 0.0020" 2.7661 +1.1852 0.092
AB 5.6481 +1.5362 10.5340 +2.3267

H1000ug 6.2125 +1.4008 0.4540 25.5268 +4.9201 0.025*
H100ug 2.6083 +1.1768 0.1600 13.7693 +4.7559 0.708
H10ug 3.4392 +1.1871 0.3030 12.8330 +3.1027 0.512
S1000ug 0.7000 +0.3568 0.0020" 5.9035 +1.9762 0.399
S100ug 0.1102 +0.0460 0.0010" 48202 +1.3809 0.160
S10ug 1.5694 +(.4472 0.0070 4.3029 +2.4736 0.134

All values are mean=S.E.

Each P-value was calculated with Dex by Mann-Whitney U test

* PL0.05, T P0.01

AB means Amyloid-Beta ; H means Hwangryeonhaedoktang, S means Sopungsoongiwon

nnnnn

H means Hwangryeonhaedoktang, S means Sopungsoongiwon
1000 pg/ml, 100 pg/ml, 10 ug/ml each
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,
, H -
AB
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Fig 4. The protective effect of herbal medicines Z¥7ko] okEw ARE AP EHS W 72A 7

against AB treated damage after 72 hours. L= 1o a1
Two different herbal medicines was tested for st & Azt Ayt Ap Ty AEe TR

000

their protective effect. 14 A Hi TS EAHOg 0o
H Eens Hhergyeonhenctidang, S Ieens Sopresoangivon EB, HIZeEl, M6, Ao s, 5%}{53 A 0= 9
1,000 ug/m, 100 ng/m, 10 ug/mi each. g Apol7k 3Tk A, At = oSl Al

FAPE0] 1 o] Z7FaITKTable VI, Fig, 6).

200

#*
o)
AB

H1000 H100 H10 $1000 $100 S10

Fig 5. The protective effect of herbal medicines
against AB treated damage after 96 hours.
Two different herbal medicines was tested for
their protective effect.
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Table Vi. The Protective Effects of Herb Extracts
against AB Induced damage after 72
Hour Treatment

Drug N Pre Post 72h P-value
Control 5 1.459+0.827 0.455 +0.169  0.002"
AB 10 0.091+0.034 48.966+10.021
Cl 6 0.189+0.067 15.490£7.191  0.023"
C2 5 0.024+0.021 23.279+8.480 0.221
C3 6 0.049+0.012 63.529+12.275  0.386
C4 6 0.208+0.057 35.282+14.883 0515
C5 5 0.036+0.014 43.586+5.312 0.903
C6 5 0.103+0.049 74.083+15.583  0.142
C7 6 0.093+0.045 81.237+12.864  0.083
C8 6 0.763+0.738 47.537+9.534 1.000
C9 6 0.053+0.031 36.356+8.834  0.745
C10 6 0.511+0.472 9.258+3914  0.007"
CcN 6 0.010+0.005 16.04+5.955 0.030"
C12 5 0.234+0.225 0.327+0.059  0.002
C13 6 0.448+0.335 91.084+7.011  0.023"
Cl4 5 0.012+0.007 22.931+9.637 0.142
C15 5 1.102+0.017 6.259+3.401 0.005"

All values are mean=S.E.

Each P-value was calculated with Dex by Mann-Whitney
U test

* P<0.05, T P£0.01

(AB) Amyloid beta, (C1) Plantaginis Semen: =¥, (C2)
Scutellariae Radix: #Z, (C3) Gardeniae Fructus: #&¥,
(C4) Phellodendri Cortex: #4d, (C5) Cannabis Fructus:
F"F1=, (C6) Dioscoreae Rhizoma: ILZE (C7) Rhei Rhizoma:
K#, (C8) Achyranthis Bidentatae Radix: 4F8%, (C9) Pruni
Semen: #BZ1=, (C10) Aurantii Fructus Immaturus: #R3%,
(C11) Angeliacae Pubescentis Radix: #&i&, (C12) Arecae
Semen: #&#5 (C13) Cuscutae Semen: Z&#kF, (C14) Coptidis
Rhizoma: #i&, (C15) Corni Fructus: L33

250.00 4
200.00
150.00
10000 -

50.00

0.00 T
AB C1 C2 €3 C4 C5 C6 C7 C8 (C9 Cl0 Cll Cl2 C13 Cl4 Ci5

* p-value <0.05
** p-valule<0.01

Fig. 6. The protective effect of herb extracts
against AB induced damage after 72 hours
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Angeliacae Pubescentis Radix: #&7&, (C12) Arecae
Semen: 4&#5 (C13) Cuscutae Semen: &k, (C14)
Coptidis Rhizoma: &, (C15) Corni Fructus: ILZEE

v, 2 #

FH B gl Avie} #E TR
A, AR, dAT7E HaEal gloH,
Aufjell digh theFst vt A57F g E] 7]

Z A7 v g Fio] o] Fx 1l 9tk
AW st A= in vitroo A A
3} giEo] RS, dolmsYel HA
ANE RIEIHIF YL, KEMOS, hnl
AAo] AChEQ] od 2 FAS ﬂlﬁ“E}L
Buzb dlon, RELRHEMEAIS WAy
AEERE ASA AEHEA] TNF—a/,
-1 2 ARS AAE oA avE HeloeH, &
Ry, EEARIMmE, e
PcuceuoﬂH PS1, PS2 4 APP #utd oA
97 FEFALES JERITE in vivod EelA
= KEAOST?, MRE A, HE T 09
3‘1"J|5/5i1JEE{H37)°] 57 719 TR &
g e, 947 Be 9 N gdtel o
——" 5, T, T
B A7} %”ﬂrﬂ Rstelty. 71983
friz AgFel digk Bt aske ATkl
o, CT-1058} rll-185 A2 PC12 A
°] APP, AChE 42} H&E SAsta 7199
MAEI} QL Lk, AR oR Ho) x

=1

d
o:



st} AAst 3= %%65 aakslat-g-of
EH’CSWF A5 et A
Do) 1fie) 7)oz} §o°1] vAE e o
T
EEAgel OH/J A2 AR A=
’ ), H&HE, KIERH, 5% %
2, R, )\Uﬂi’ ZH/1Y So] AChE 548
s AAlekE &3 vk Baeh Gkt
M) A ol dAatsl &7t lvke Bt
Hom?, FEAHNM LESY, 0,
Fi 1O ol suy N19E TAANIE A
£ Bty Bash Hglen, §iEEYo] AR
APP J/]J:ﬂ-sﬂ 01]/\1 /\]7:]/Kﬂ /\]— OJxﬂXLQ.o] %1
Ao d#A glow, kel AEY &3
o] APP9] pCT105% %% SK-N-SH A
neuroblastoma A|3EolA] X uljel 5t
AMAEL] HEZAF el gt A a9
tha RuEglon, makkPe] v e
uAE FES AFste] Fog a3t v
Hu=gleh FFOE FERAgy APpst
Presenilin-1, Presenilin-2 &S Asl= a3
7b lerg Aujel oia x5 %}9“%‘ T

1_4

=

)

o 4

=
=
2

> b —Dl'

>

] ﬂléﬂ/\1¢ ]HLJ_EEEJ/W} ATl E.J_ﬂ

om, T& “*Tﬁqoﬂ/ﬂ dHE HAgws A5 A
AR W fEEYE Tl et 18
Al o 7§“°ri‘jr HAEL] AbEo] AASHA o
AL BaEglon, FAvf g s ey
T AHAE Aol AHTA RelE AR
DHED(DehydroevodiamineHCl)= AchE 4|3}
e 7HAH, dA7s S Jide CBF
(Cerebral Blood Flow)&4 & ZTUiA7]& &2
= Q18] ADSE dbd Avfel] gloid 5
g =dolg} aF3lal, KlEReEFE 4 Ut
F20]=21 Propin 1< AchE A3l &%°] tactine

10
0
[
o
i
=
o

FEA velnacrine?} 71¢] thedt A OE e
U X A BA|EA L] AT TFs/do] Helthal
HuEtk 1 9o AchE A &S Hol=
ZAo® A, i, BT, SHRAE PR, 114,
FISNE, ERGRE, RO, BREZ, &, B, GEHnE,
A 55 BaEon, ApEdE Adshe
RAOR R, HEE, MR, A, EEE R
1H%A, A A B8 Bl Ao K, JF
ki, 1122, X%, Kiis B,

A B2 in vitro 2 in vivo A8}
Al st a9 B sekEEo] Qo oA
oA AAAoR ALEo] AN HL
F5e Aolw, At HA Alo]e] H]
A9l ZHzke] duAle] oigt vw AT $191
° W filikE 2, iR 2ROl A
# Ao At BauEd ftmz%
H]

o]L 7

rlo

_1
=4

N
N
5
_NI_I;
ol
T
=
g
3
o
:

vitro2} in vivo Eil o]

=2 éﬂr—a— e=bel 2131, E_UP ftmlﬂ%—% 0
3

T
) oo 2
crikzE q
_gu N m{n O::.‘ a
> E’.E 10, W=
= bof 0 C@i'
oy
e o gt 1
o — L= n
T 1:01'
ooz &
RO kﬁ
lo l@ b
Ed
> o
ol
_‘&:
jaics

=)
flo it
>
(<8
il
2
L)
i)
= b
pas
rlr
&
JO
ot
o
3
)

ol
ol
W, o

)
ol W

o
flo T4

>~

rtl

i) m

i} L

I

v

st r

R

é

3l B

Add ¢ Sle AdE =
U, TAEEL, TRINEYRRERIL, TR
ity el L}E}L}%L W, R, AL, MRS, ok, ME
fh, 15, i,

J. of Oriental Neuropsychiatry 2010;21(1):43-57 51



P

o|tP, olef] A= Az FiE o
of Wik T3t T WToR B, o
sk tlaEg] Ao AN kS
Wt WEEGRIE A71E s oC 2
TAAoFERl WrAlE #iEste] X wle]
e dis] Hegart /b £ AR
oAt ATk BREIEF G Ak,
B, M2, Bl B, e PR g
iz, Bk, PiE, sz e Aol T’
RVl R R Rk
ISR U — By B el e e sl — R R T RLAS
RES ARG E B ER g ARtk 81l
U 5 N U P P R YN 518 e )
g el et ated, BN T784s A5dhe A
o], Hgk ‘o] 452 A S Aihshe
RJjoltty. @& Hom Aalo] AFstal Eiiol
wA] ko) EACA Eet Ayolcy. gl st
of jgaet EAEE BIRE & Sl 4S5 Ve
Skoleh sG] Bt A2 &S] iF
w9l ARgE 5 9l ﬁ% 9 vjFEA g9,
oA, S FE, 27%8C] glucosidase
J AA|, LF5F29 GLUT4 mRNA %2 74
=y, g9idsl Als mxEF
cholesterol—rxl e, TG A ‘:.4 &JJrZO 7} 4l
il BaEglh old% sEKUCS ol 83
2Aue] AR A= AL gle Ao, i
lEEoCe] &el dist A4 % zopr 7] =4
oh Uil W8-S AT Moy wseiiEst
I JjEEfTetel iRl Adshs S hH
o] Hire /7//7({'7&0]'.1_, A2 HAIE A Shol ok
IMES] FibkES ESEY, it R, b
fEsh= dsol qlol #& Mibfhistal, ik fl
Brstal baAlziv, 1hgES filaEY, Wit
o fEME ofH, difii o BES] HRE IMES
upel wiEASH, RS 1T, R ks,

tt oF ne
s Ol

=

Fﬂl ofy

Eﬁ

gy
=
Y
N
i

rE 1o X E
LEE:
ﬁa&

>u

2 1:01

52 SouaFFAL SH3|X HM21d HM15(2010& 03€)

RS Aol =17t ihiikEstkel gl
1TAIZ1M, e AR, ek,
e A-go] lom, BURS BUETDh, 1T
Fiskar, B hEiste] el mffshe 2
giolm, MR} EEGERE AR MIGS ik
JAfRESEAL 1 Mol NiTshel B LA RS WE
S A8 HEZ FAEHUGY. HES
R A FA ) KEE IR Sk
I MRS 37 (RE, M(, )<k flid:
48 27V (R T, 148, T2 Z1EE FKBE
(CERTT), BEsR(HERE), FEMmERRs ), i
B), FRUR), MR, RS TS) 0.
= Bt
2 ATE Aot e 24 *Jﬂm RS

75011/\1 S 7] 918 Ex-vivo dEl]

A gnp dE wjks A3l 71%W4 3
A WP A5 68U o FH ant =
AL A9 wieFato] Al

S
5
o>“

% By
Yeh Q8% 428 Tz 448 5 e W
How ARAEEel A% waiaid 44 A
ARSI BT A3 9 FAE D
bl 99e 2% 24 71937} o247 o)
ol 4717ke] Azo] Q7EE Al Bol of

491 Q. 53], AAME FLol i3t Al
A EE ALY 71HE ATetAd, oF
Aol AAMNE Rsadts Hed S 2Y
2 A e,

71354 slinp A wjokel ApE Ashd
seprt Ao w=EH A fARsE Ao wHE
OINEE B A olF o|gste] AES WY
a3tk A= WE5A0] Qlo] AdEE Hel A
BE T =4 719
o7 dEA Q. 7|BEF sjup HAH wjoko]

ABL® Anj 87438 vhe T HEdig g FE
JWEFOCS Aget & Pl 902 AFAME

F

Xo]'c'HE ‘ITHLB‘ i 7)—1

d



3 3t A3 gillEgoce] XA o
&l dist mEgart HE FRA YErs:
o}

w2 AT A ssligEhEoh sREgoce]
a7t Qe AoE BE w, Avle AR
KETH= fti”»’bﬁl‘ﬂ A s AARS o
ARFZI} 2L F5A0) o =1, EHT EA
5 BIRE & A, WA MRl Zﬂ‘ﬂ
St Aoket Zlow AlmHnh BEgh i
g G ZH2e] A okE T AR E A A e
sto] 72A17F ksl & AEAT AT A
s T3 vladt Al s sG] R/
ARV KN, L8, AU, MTE, SERTTE
oAl MEREavsE HeRh AldIgelA
ABS] B4 A GAdo] Hojd ddA=ole G
7, R, W, FEiT7E QA 59 wiEe
A 24 AgAs 4ol B Hold A
o7 RuFHIH?. wujAlE APd Aol
PR e avs Bl Azl weto] b
st = ¢ lth

ApORE fig XA HLSL;%Ml ol g
IS QRS (L2, BUR, TS, Aol
gt = dddres dvnd 1%1 e 17

A5 I
ﬂu% ] 0@&4& oJv] %‘*&ﬁﬁi gl
T:}L 04?60617} m*@iL HA A Foll Slo]

ﬂ‘ii_lﬂ EFHIHL*L’ ﬁ%’b} AL, Ao Ak

o Yt FEAE, ANES 7

% ook
o
At
o
r\r
=
o
Ir
i)
(o}
9,
)
iy
O
A
=
kel
N e
N oox 9
=2

| Iz

{to] ZakshHA Al
SEl7F X*xﬂﬂ °F %‘rﬂt— A% A 4
= Uk 2AIREA frest HIEEP_EETJ% =}
P& IR ICE A 96l A=
AERT I} e Zo2 Yepgth 5
JIESECS] 785 96AI7ke] Aaet 5 #
v 7 BRI EF dAASH BﬂO{x]_— AgS 1
ek ole AT 7= AR
olefdt Ans ZYskA Eut %‘—%@
gF gro®m F7HAQl At 9 FQ% Aow
Helt},
Pl GAE Fot 2 A7 Ay, Aulyd w4
of tigt NXRTENE SR SRR
e AT KA, Mﬁ G, 12, AR
7 Vg et Zo® whElAl, A R
A 5

BAE Qe i mp_q ]
AZFsIe, g Auy sdadel oa Bl 3
o wlamel wlAE

@ A7} vk, A S B0 A
A

AE)] (e}

S5 A maHAQ Aok spdke] AeAds At
& wjo] nHEAo] FolE HERIE FEE A
skl A A BA|R Ael= Ao gAY
Aol Atz

R uko 2 AZteE Al oy 7HA] ek
- i];;‘ﬁ ] )\E]g‘:qx?i:ﬁ QT_ o]x]u]_ 1 o]:xﬂ_‘:_
o] g3tH o WY YH(BBB) FIete £A
o] & FAletar AZste], AEdAlol s
/4ol AomA] FAksE A Foirt rhsst
AR Txo Az 249 el dastt

Atz Et,

o

*é

=9 AABAE BEave] o
A
o]

rol

=

1111:]_1_,

J. of Oriental Neuropsychiatry 2010:21(1):43-57 53



SO RRE 018 X0 H&a 220 O

NG ek AR el SRS, G
BURRUCR AT oFES AEskel ABE &
B Ay AL Sl ofe BEENE A

5 B An el 2o AnE A9,

9 SRE 2] ABE AS
] AL W 7247 AL HE

1. wodifi
o =
= %

Ag TR gEee] SAHeE &
A AE AbdHol AL Aoz ekt

olo Whall WIS AfS TEHOE
Aget 3} vwste] BAHoR fost 2}
o] Hol|A| okt

2. EE@”i%J 11 H‘?‘* il

¥, 4J|3+L, %ﬁr i 717, Eéff'f flcﬂzi
e, B Mine AgS S AEsidS
o 72717 oA ApTHE A LR i
M, 4ee, Bk, AT, EiES FAIA o
2Bl AR APEo] A it

e 2

= dTe BARATSY ’éf}-ﬂ%“
WARR] o] Aol oJste] o]
11 3:B090039)

B4 S=OolMAFA

10.

11.

. Whitehouse

3. gre] Al g A ae). 7] 2007:324-33,
P], Price DL, Strble RG, Clark
AW, Coyle JI, Delon MR. Alzheimer's
disease and senile dementia ; loss of neurons
in the basal forebrain. Science. 1982;215(4537)

:1237-9.

. Lee SC, Liu W, Dickson DW, Brosnan CF,

Berman JW. Cytokine production by human
fetal microglia and astrocytess. ] Immunol.
1998;150:2659.

. Peterson PC, Hu S, Molitor TW, Shaskan

EC, Peterson PK. Activated microglia mediated
neuronal cell injury via a nitric oxide
mechanism. ] Immunol. 1992;149:2730.

. Pyo H, Joe E Jung S, Lee SH, Joh 1. Gangliosides

activate cultured rat brain microglia. ] Biol
Chem. 1999;274(49):34584-9.

. Veurink G, Fuller §], Atwood CS, Martins

RN. Genetics, lifestyle and the roles of amyloid
beta and oxidative stress in Alzheimer’'s
disease. Annals of human biology. 2003;30(6)
:639-67.

ARE REHE b Sl il of

st pige. 93w ofghel. 2008.

A2, WX, v s K
IAGS UW% g gt



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

tjghehe] k5] %], 2001,22(2):120-7.

g HlE R =S BY swY ¢

+4% 9 PVNY c-Fos W vx&= &

I 73 heta ekl 2003,

A dERe] e B8 5EY
¥

Tyrosine Hydroxylase
av A3ds s

Acetylcholinesterase Z/d ¢l 7] X|:=
3H2 2813 %], 2007,22(1):7-12.
T, sy, olstdy, AEH, =T, A
s34 %ﬁ%”i it 2 ek 12171%‘1
ol oigh A v xstE|A]. 2

C)
Y

L EHRGEe] dde A avh A3
19

1%
]:,;1

Om Ku) l’ol’ :
_10"

4 ‘?joLfiw 1999:466-76, 945-74.
2] wule] oish grEliEoCe]
_Jr/st]——y bS| /\]—6‘]—"45:_[_. 2005.
37, 444, db/db ¢
]5}_4 gidet W 71dAT
o] . 1999,7:335-41.
ujju] 2}, zé*é?i aAPGA o] AHAFH wh-AeA
“’F%‘Eﬂ@fﬂ ety 4 71, A3k
3. 2000;28:101-8.
l'&:ﬂﬁ AES, AT, o Wit
7} HikEo] Hypoxia-Reoxygenation®l] £]3l]
=4k 92 Mouse Neuroblastoma 2a cells®]|
A= G TR A). 2006,16(2)
:89-112.

RN
MHE, AES, A

O 0o ox 9

ox ox 2 N

o 2 THO
o}-ﬂ rk'o‘l'

>
=
_>.:
O{H
4 ¢

, ook EUHRIE

SO TS
0] Hypoxia-reoxygenation®l] Jaf &4 1t

o

2 Mouse Neuroblastoma 2a cells®l] =]Z]+=

23.

24.

25.

26.

27.

28.

29.

30.

10
0
rx
o
i
>
o

%Eﬂ 2173721281317, 2006;17(2):37-59.
¥l 6-hydroxydopaminel £
=4 Oﬂ gt AAAERS g

7}, o skehi 8t 3] 7). 2004;25(2):195-201.

Ramsden M, Henderson Z, Pearson H.
Modulatino of Ca2+ channel currents in
primary cultures of rat cortical neurones

by amyloid beta protein(1-40) is dependent

on solubilit status. Brain Res. 2002,956
:254-61.

Macklis JD, Madison RD. Progressive
incorporation of propidium iodide in

cultured mouse neurons correlates with
declining  electrophysiological ~status: a
fluorescence scale of membrane integrity.
] Neurosci Methods. 1990;31:43-6.

Laake JH, Haug FM, Wieloch T, Ottersen
OP. A simple in vitro model of ischemia
based on hippocampal slice cultures and
propidium iodide fluorescence. Brain Res
Protoc. 1999;4:173-84.

BPEOR. et fmikel o 84 Ata
O ABAFMI Bkt BRG] RN
Aol thgh A KRS L. 1996,17(1)
:21-36.
olEd, BUH, °lE. ol
HH Relle] wA= 9 SN G e
3]7]. 2002:13(2):149-71
a4, Ad, ol
HE md]
3]4]. 2002:13(1):53-7

DR A AL 0] 2]l

O
SRS 036; EREERE

J. of Oriental Neuropsychiatry 2010:21(1):43-57 55



CIOHOHHYRA S 0128t XI0f Hl&ah 20 et mAIRF T
3L 59, A%, 2, AE, Hed

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

56

1T O O
8(1):69-79.
1A, eI, NHE, . BRI

0] Alzheimer’s disease E.@ WIA9] sk}
7196 WA= Y A =7, 199,
21(1):479-501.

e, o3 A, Y, ek ok A
x| 5o A3k A A4 =

5+3] %), 1998,9(2):19-35.

7, Ade, 9 A9 gzstol
W AR EFIEREOAES] &
o #Ast A FoNA A ERS]F]. 2001;

11(2):23-42.

Aol SEEARINIMGC] Alzheimer's desease
Astetal wigt 4 g mlx
© 9% diddista oige. 2001

TEIE, ol R flidamisel g E =
i]}i oﬂsokl %_04/\ 7:1%4/\ J/}slg]x] 2001;

._]__E

leﬂ, 9, golgl, ), viedl
Pt Esysol 213 9] Morris K SkgEH

acligell MRl hgE. 73 3|oista oishel. 1998,
T 4 '7’177 FOlSk S 1/ W] Alzheimer's
disease =2 IBlS] 52 7196l wA|=

2 %Aﬂ g1 28t 8] %], 1999;10(1):39-51.
Welo] AT Hﬂ/ﬂA ‘L_fh_—]q.

VT AL oo EA.

—Vi i%

I%

-

Log

7&03-‘?—
7199 ] ]*‘i
1998,8(2):464-79.
3, AAH, o MW LA
0] Alzheimer's diseaseE] F2lef m]X]

At 831X R21d M1&(20104 03¥)

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

v 9% AR R8I A. 2004:17(1)
:59-78.
w2 JENGE AR 0] CT1059)

BAZ L% Alzheimer's Disease HEH| &

dof m)x]= o3k EoalAA A T8k A, 2006;
17(1):37-57.

sl ek ESEARS CO] Alzheimer's disease™.

A e s 719l vAE 9 F2

21787421 348} 514]. 1999;10(1):1-16.

ukx]e- Aeld o|AE. Hwddio] XufH el
Bdlof mA= . SN2
2004;15(1):87-9.

38, AU, Vg A 7E A

=

(¢
2o n)E 9F. BN PAAA,
2003;14(1):59-74.
AAG, g, AQv, AF, 4F, AU,

=
QAFH, ABY. 5% sk opE LA o

sEEo]= Zagdl det gk gz
8+3)%]. 200217(1 )-131
olg3. FA okaE Uehle A=Y

=

_401: g}st% oqrrL Oixﬂr/ﬂﬂﬂ ﬂ%pﬂﬁ}%
2000.

Hekimk. abeh fEvie] w=
7b WA 9] B el mAl=

O

W

S rl

I

=L o

=
=
= 9% o

1

FARL SRR RE HAE AeelAs) 3

&g v £4 A olA|dfskw skl 2008.

T, 489, 795 BgEEe] BAPPY
Elged Jz}l O}Aﬂi%lf\u ﬂﬂuﬂﬁﬂrﬂl

DA w @)
S WSS ARH WEAT 539
[

X1UH HE o] m =
_cq A AN 2}818] 7). 2003;14(1):45-58.



53.

54, Y3

55.

56.

57.

58.

59.

W a2 22]¥ Epicatechin3-O-
Gallate?] abs}zbg 7146 @3 ATt 48
HIREAES Xﬂér?ﬁﬂ»ju;f 1995;29(2):49-56.

=:KISTL 1998.
grojajefel 2o Aol 22l I
AL 2004:166, 286, 291, 293, 305, 358, 397,
423, 469, 584, 621, 690.

Stoppini LP, Buchs A, Muller D. A simple
method for organotypic cultures of nervous
tissue. ] Neurosci Methods. 1991;37:173-93.
Gahwiler BH, Capogna M, Debanne D,
Mckinney RA, THompson SM. Organotypic
slice cultures: a technique has come of
age. Trends Neurosci. 1997;20:471-7.

Irma E Holopainen. Organotypic hippocampal
slice culture : A model system to study
basuc cellular and molecular mechanism s
of neuronal cell death, neuroprotection,
synaptic
Research. 2005;30(12):1521-8.

Research, "Development of Functiopnal Foods
for the the

Disseases and Dementia Using Agricultural

and plasticity. Neurochemical

Prevention of Circulatory

60.
61.

62.

63.

64.

65.

66.

67.

68.

10
0
rx
o
i
>
o

and Fishery Resources' the Ministry of
agriculture and Forestry. Korea. 1998.
o)dRl. FHeF-EE. M BAL 1990:497.
=4, o). MedEMt.
1994:694.

BRI RL << oA R>> iz, o
SRR, Lt AR A RGIL. 1995
:738-42.

TAE, e d (e okl s
AT oFAIEr3] #]. 1977;7(1):28-35.

ASE, FHL AL GLBYRE, @
o825 8184, 1999;7(2):143-6.

wels, AL %‘%‘ﬂli AR ABere] =
T ARk A astel] waho]. Aokst
§]X 197;89(3):139-44
wdls, HE,

ool am
oFxe] Adw

fLe

o‘%‘!f—. Apdare] TR
7}, AYoFsts|#]. 1979;10(1):36.

Kim JS, Kang SS, Choi JS, Lee MW, Lee
TS. Antioxidant components from Aralia
continentalis. Kor ] Pharmacogn. 1998;29:13-7.
Park HJ, Hong MS, Lee JS, Leem KH, Kim
(, Kim JW, Lim S. Effects of Aralia
continentalis on hyperalgesia with peripheral
inflammation. Phytother Res. 2005;19:511-3.

J. of Oriental Neuropsychiatry 2010;21(1):43-57 57



