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Chongmyung-tang Inhibits the Cytotoxicity of Beta-amyloid in Neuro 2A
Neuroblastoma Cells

Yun Jai Gug, Hyuk Choi, Tae Heon Kim, Hyung Won Kang®, Young Su Lyu

Department of Neuropsychology, College of Orientsl Medicine, Wonkwang University, Iksan, Korea

The water extract of Chongmyung-tang has been traditionally used for treatment of memory-disorder in oriental
medicine. This study was designed to investigate the protective mechanisms of Chongmyung-tang on B-amyloid or
H-0z-induced cytotoxicity in Neuro 2A cells. The water extract of Chongmyung-tang significantly reduced both B
-amyloid or HxOz-induced cell death and apoptotic characteristics through reduction of intracellular peroxide generation.
Also, it inhibited the mitochondrial dysfunction including the disruption of mitochondria membrane permeability
transition(MPT) and the modulation in expression of Bcl-2 family proteins in H.Ox-treated H9¢2 cells. Furthermore,
pretreatment of quercetin inhibited the activation of caspase-3, in turn, degradation of ICAD/DFF45 were completely
abolished in H;O-treated cells. Taken together, that data suggest that the protective effects of the water extract of
Chongmyung-tang against B-amyloid induced oxidative injuries may be achieved through modulation of mitochondrial
dysfunction.
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Table 1. Composition of Chongmyung-tang

BEZ £ E F (8 R £ (g
BR# Hoelen 375
BE Polygalae Radix 375
AEj Acon Bhizoma 375

Total amount 112.5

3) AleF B 7171
Aol P Q¢ Dublecco’s modified Eagle’s medium(DMEM),

SHYA, trypsin X ERO} @A (fetal bovine serum, FBS)S
GIBCO BRLAKGrand Island, NY, USA)ollA] 715191 O uiek
87](24-well plate, 10cm dish)= FalconAHBecton Dickinson,
San Jose, CA, UBAIK FRIEKd AlS5RECE Methylthizo-2-y1-25
diphenyl, tetrazolium bromide(0]8} MTT), crystal violet2
SigmaA}St. Louis, Missouri, USA)ZRE] FU5l] A12519)
Bcl-XL/S, ICAD/DFF45, HO-1 £9] SH4£2 2% Santa Cruz
AKSan Diego, CA, USA)oll4]{, anti-rabbit IgG conjugated
horse-radish peroxidase?} Enhanced chemiluminescence kit(0)
6} ELC kit)= AmershamA}(Buckinghamshine, England)ollA]
A5 AFSSIA
2. Agluhy
1) Neuro 2A AlZF vt

RatollA] Feidt A1HOKE MEZFQL Neuro 2A(ATCC,
CRL1446)= CO, M ZBIY71AA{37TC, 5% CO,) 10% EHO} &
Fol XgHg DMEMolA] wiFSIGEEL. 48417 FI71E 0.05%
Trypsin-ethylene diamine tetraacetic acid(015} EDTA)E AlE5}
of Al skl om, BF 12417 Tofl G7HE AMeldlod, A=

MEWESS HE sl 4-well plate)o] M Z(1x10°
cells/m)E ImI¥ BFFld 124171 0]4F CO; M ZEHIQE] Qtoj
AT QFEAIZ) &, Ao HQ38 AlakE AME|SE Thg, i HE
Hul9 1/10 MIT €9 (5mg/ml in phosphate-buffered sailne
(018} PBS))= H7I5I 4A17F BISIIETE HE M xd o5 &
8 B2 formazan 10% sodium dodesyl sulfate(015} SDS)7}
ZEFE 0.0IN HCl 89X 100/ wellE Aol Hrlsid £d14]71 T}
& BEETA(ELISA reader, Molecutar Devices Co., Sunnyvale,
CA, USA)E olE81d 570nm TlAlAM EETE ZH8INT
3) Mzo Fefd Hﬂé“} 3

MEZO & HIE EAE) 915K Neuro 2A A E0]
MBS Azie =, PBS(pH 742 23 AFFYCE NE= T
E UBIBI=(B.7%)7F ZEHE 05% crystal violet SO F 41 20|
Al 5EZF GAigh & rfA] PBSE AN &Sk 4R} &v]4 (Phase
contrast microscope, Nicon, TE300, Japan)CE HEGIFCE
4 1O, 859 58

Neuro 2A Al:E= 50uM9} 2, 7'-dichlorofluorescin diacetate
(015} DCF-DA)2} 3027} ¥ha3 &, PBSE A& 5l] EF oiu|
A(Leica MPS 60, Germany) ©.& #&5I9ICE DCE-DAE AUl
HO0 9JéA] deacetylationZlo]  dichlorofluorescino] &2

= 222 JMEE Y
5) Western blot analysis
A= HEGE Aost & ZFsled, AR Hank's

balanced salt solution(HBSS, pH7.4)2.% 23] A&} Ao
Z AEz= s SHG0mM HEPES pH 7.4, 150mM NaCl, 1%
deoxy-cholate, 1mM EDTA, 1mM phenylmethylsulfonyl
fluoride(0]3} PMSF), 1ug/ml aprotinin)i} 4CollA] 3027} v
1t A2 sk S 13,000rpmolA] 2027 A4 2851, 4
2 bicinchoninic acid(013} BCA) UL o]l85lo] izl s
HEsich S METk (e - 200ug)S 2x sample
buffer$} Zorsl] 100°CoIA] 587 71€35E Zof 12.5% sodium
dodesy! sulfate-polyacrylamide gel electrophoresis(0]5} SDS-PAGE)
E AEsIRTE [A71gE0] Bt geld] THHES semi-dry EhY
OF 4204 W WAEY 08mA HFIE 247 Zo{FA
nitrocellulose membrane 4ol OlFAIZiCt.  Nitrocellulose
membrane blocking buffer(5% skim milk)el 2204} 1417}
wgslol  HlEols  BAENE  olUsiTh  BAXL/S,
ICAD/DFF45 % HO-10ll tidh &l 0.01%(v/v)2] Tween-20
o] ZgH 3% skim milk/ tris-buffered saline(0]3} TBS)ei] 1:1000
©F x5kl A20lA 3417} BKSEH & 0] XA (anti-rabbit
IgG conjugated horse-radish peroxidase)®} 14]7} WSSl
Nitrocellulose membranes TBSZ 33 A&SE & ECL kitE A}
g3dla] ECL 2 &0 Sefslaurt
6) JC-1 a8

A ZUH 47139 shiel nEZE=E]0ke] B 9] (membrane
potential) @] H3lE FAlSE] {l5le] JC-1 g ATAFIITE

filo
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MRS E Nl HEZES PBSE 23] AEHSINCE JC-1(10ug
/ml)O DMEM Ao 3]46ka] 208 CO; vl o)A} BE2A17]
% rhA] PBSE AAHGId EB30|Z (Leica MPS 60, Germany)©.

7) 2-D gel 7Y s
1) B Falol S

Neuro 2A Al o)

1393} 4T ol A 30E7H

zaly @71%%(IEF)
RS ATieh = ZHGI, Al E haf
HEZA1ZACE M E T2 12,000rpmo]
A1 2087 Y4 EE] & Bradford 9 012561 Tl g &
2FEIict ChilE 2 S8 (isoelecric point)ol] 7] &dle] B8}

2138k] immobiline dry strip(Phamacia, Buckinghamshire,
England)2 AM2EICE Strip2 IEFSE A|@5)7] Foft rehydration
solution(8M urea, 2% CHAPS, 05% IPG ampolyte, 0.3%
dithiothreitol(0]8} DTT), bromophenol bluejoll Tl & (250.g) 1}
A Wl 124)17}F rehydrations AJ# ST} Rehydrations A]
B3 stript= Multiphorli(Phamacia)oll A} 100kVhIZ focussings}
S3CH0-300V : 1min, 300-3500V : 1hr 30min, 3500V : 10hr). &
Q) HINHEES B strip2 BE 3l 89(30% glycerol, 6M urea,
2% SDS, 50mM Tris-HCl, 65mM DTT, bromophenol blue) 2.2
B ST,

(2) SDS-PAGE

THHELR BEXll 7] z6}
acrylamide gel(180x200x1.0mm)<&: AlSalcth HE P strips
2 gel Aol 7131 1% agarose sealing solution@ E 1ZS)
%, proean II XI cell(BIO-RAD, CA, USA)ZE Z} gele} 40mAE
719 &3} Gel] THEZ2 silver staining .2 2101519 C}
8) A} &&=

A AThs 38 0]y SYA

Zelsl7l flgle] T 12%

HThz] 0.05(p <0.05)01510] AL

1. WE} oFHE0]|E Bl HOp0l 98k Neuro 2A AIEF0] MES st
DPOVO* S5 HEL ORI 2ol =8 HiOFF 242} 124173 Al
S MZEAMZESO WEE MTT g oE 22X Al 419

=
BL"E

é 2 0.1uM BIEF 0P 20| = K Foll A= thE=29) 79%, 1
UM BrolAs 58%E EA6] 26 2, 20uMY B ollA]
1= 38% U|LFOE ZEABITHFg. 1A). S H0.0] MEZEM)

QA HEZEME 150uM HO;, FEZoA] tRE S} 71%, 400u

sToAlE 23% D]ROE HXE] ZAGH (Fig. 1B) WE} o}
ug2o] = Bl H000l Q% Neuro 2A9] MEEHEL 5TOEF
oy HHEE o £ YUk

[e13
= =

2. Hler of 2ol Zol] 218t Neuro 2A Al ZANHOIA HO, 4 W3}
HA H,0, Aeloll 98k DCF-DAQ] & HH3lE YotEy)
25l 300u0M =58 HO0,F 2417 AEld = gdsn|d0 82

CHESIGE 1 A3 iRl Hisked $ASE EEo] HErt &

N
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BE] DCE-DAQ] &3 W37} WA 7| A1&510] &) 64]7F o]
Fo) Hrho) HBUSE KLk ol40) ANF WE} ojuFo|=
of o8k Ml ZAFEE A ZU H0,2] Mol oJsh AOF Tty

A)

120
~l00f =
e

< 8o}

L}
\. y
7

Ty

0 . . . . .
0 0.1 1 5 10 20

B-amyloid (nM)

™

=
S
o o

-]
<

Viability (%)

(X}
o

o

0 25 50 100200 400 8001600
H Oz(FM)

Fig. 1. Effects of 3-amyloid and H2O- on viability of Neuro 2A cells
in a dose-dependent manner. Cslls were treated with various concentrations
of B-amyloid for 12 nr(A), or added with 150uM H:0: for 12 hr(B). Cell viability
was measured by MTT assay. Results were expressed as mean * SD. of
quadruplicates. * p{0.001 by student’s t-test, compared with control group.

3. FARAES] HE} OJU 20]E Yl HaOm0l Ql8F Neuro 2A M| LA}
ol oigk a3

Neuro 2A A|ZE &=3tofl t$h 1o AYol RS g ot
B7] Qslo] BEHE, AT 2 s 59 Sk Agre ot
St sEE 302 AAZIS F 300uMY HOE 12417} AHElslo
AEAEZS] HAE MTT 208 SHSINCE AZHESS
H0; T AeiatollA] AR 41%E B oL} B dRe
AE 2 75ug/mle] sLolAE 58%, 150ug/mle] sEolids
63%, 300pg/mu ol 68%, 1211 600pg/mls A= 75%
o] MEYEEEL HYJCE oluf AT HO9 HEE DCF-DA
PGS Ed) ouoﬂnlﬁoi THESH 23 ROEES] MRl 9
FMAY AlZEW HO,9 BHo) 7‘*&%91:4, HE} o Zoi=of
os) MHE HO,T FEidhH ZAsInt. wét oluf fEsas o
SAEll Jalile obFFH gaksg vk Sk Jeh HlBel
Shorrele AkA BME B oW, HMEMRTE TRVIAE HO;

ofl 9 Neuro 2A9) MZ=Holl HERIE VIERNA] Z5IATE
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4. JEREEC] HO0l 218k Neuro 2A A|Z9] HelA wslol) tist 3}
Al SHulACZ AEY HEY
H31E PG 21} Neuro 2A Al H05(300uM) 6417} 5
RMEIA] M9 §ASH 24t AzEute] x5t '*/l 37}
FEE R OL), BEBEE(600pg/ mI)S 3027 MR TS AE FollA]
E AT £E28 AESS Fel7l fAHE Ag 206t

crystal violet GG EF

S BAEAE TEATIEY AZa Bl FelE AT FARGI
G AN AEsge Seld + glllrt

5. BEEAES] Neuro 2A A ZAPHollA] HO-1 ThREZ! dicdol] thsh Eﬁr
AEHE &y OsiA Az wdo] E7tEle HO-1

Zoj 3 BEHIES) IS Western blot &HHOE &

Neuro 2A A9 HO-1 i vise 300uM HO; A2 6A]7}

o]Zof whdlo] A2 E7I5Iirt Lt HE} ofU Zol= A2 6

A7} o= wigio] EU1GINE HO-1 TdE S HEBAE 600u

g/mlE 308 TR U ZAAE hEE 522 HEisHA

22319AT ol TRIAR Bacting EdI] SE S SN

6. FEEAEQ] HOn0l 98} Bal-XL, Bel-XS & ICAD/DFF45 THH
Z wdol] st 53
A ZIAY A oHEA oA caspase-39] M glo| £33t 7l
ol D EE =T okl AH Bel-2 family THHZNE &, Bel-XLe}
Bcl-XSQ] UFs 2 FAISI{TE Neuro 2A AlZoll 600pg/ml HEEH
BS 302 [A2|gH & 300uM H:0.8 Aeldle] AZRFUHOE
BE] 0] TE ] U2 Western blot W QT RAREIGTH
Neuro 2A A Z9] anti-apoptotic Bcl-XL tHZE 9] 8rsd-2 300uM
H:0: 8 6417 A4l tiETo] ulusled #XI5] Ahsla At
600pg/ ml BEAAES 3021 FAEISH A8 oM E R 7
019t S HO0= pro-apoptotic Bel-XS ThMA Q] Bld &
A5l 7Z eV IS AAEld ddike das sE0I
Ch S A E AL Miﬂﬂﬁlgl ZF QX effector BEAFEA]
caspase-39] M ZEH EE BEARI ICAD/DFF459] Wl & EAlGH
et 150uMo] HO. & 8/\] 7F TS A Z) Al ICAD/DFF45+ 23]
Fo] o] WMET} AR HEE LIERGTE TEILE 600ug/ml BEBA
2 AREleh dg ol 00l 98t ol §49] 267t o
Aol AT £F9 U UERIT ol49 Zike gl
HO:00 2]6F Neuro 2A 4| E£9| caspase-3 B4 2oldk= gHE
AIAVGSICE ol P-actin THEE WS E0] SHUE RGN

7. BEEEEC H)O0l 9jgh mEZ=]o) B9 sl thsh a1

300uM H;O, HEloll 91§ Neuro 2A9] AZZAPE S caspase-3

91 %“o*% A|AVEI9A AL, Bk Bal-2 family THEZIO] wlis H5)7}
Z=glotd 71y WEl risd g Ao AABIAE:L of

Oﬂ U]E—'T'—‘:E]O}QI Q) A} ¥s membrane potential transition;
g 2018h7] Qlskd JC-1 EHEME AJEBIICt. 300uM
H,Op T2 A2l Al Fefshael visle} g4 Fi th 2T
QA HFo] =4 HAOE MU QL HFig. 2B), 600ug/ml B

5 MAe] dEFoie tET +&E(Fig 24)9 QA HE

o2 F==irkFg. 2D).

Fig. 2. Chongmyung-tang inhibited the disruption of mitochondrial
membrane potential transition in HxOx-treated Neuro 2A cells. Cells
were treated with 300 uM H;0; in the absence and presence of 600 pg/ml
Chongmryung-tang for & hr. Cells were staned with *0ng/ml of JC-1(A, 8, C and
x50) and visualized under a fiuorescent microscooe. The data were one of three
Independert expernments. Cortrol cells (A), 300 uM H;O. (B), 600 ug/mi
Chongmyung-tang only (C) and 300 uM H:O; with 60C ug/m! Chongmyung-tang
treated Neuro 2A cells (D).

8. 2D =3} izl wal v
Neuro 2A 430] 87+ H0,(300uM), HIE} OFL 0] (1p
M)E 22 chEAlet A8 T BRIAE(600pg/ mi)y= 308 HA]
oIS AE T MEE EXGIH, T & thlE ZHE(Q50u
2)Q 2.D AV EE AL, R‘/}H_EQ spots2 silver staininig
A 250pg S 2-D gel AolA]

3t olml H,0. Al
(Flg 3B)J/]' HIEF o 2012 ﬂ ] (Fig. 3Q)l A& iR} H]
Al 1,2, 38 40 spotQ] ¥lElo] £715191 1, gate #B, C, D, G
ol F 9 spots dFe H15}7} REi5ie O (Fig. 4), £0] gate #AS}
EQ] spots® WIE} o 2ol = AelFolAet {ojoh Wl ¥kt
BEERCHFig. 5A). IR BEEE FA2e dETolils
HIEF ol Eol= HZ]ol 9al wsio] S7HIIH H
spotsO| TR FFEOE U451 0L, 4H spot2 FOIH HE}
7} BaE R Qggm(ﬁg. 5B). I3} gate #A, B, C, D, E, G 4 F

2+219] spots2 NET +F L& 3 =FICHFig. 5B).
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Fig. 3. Silver staining of 2-D gel in Neuro 2A cells. (A) Control cells,

(B) cens treated with H.QO,. (C) cel's treated with B-amyioid and (D) ceils pretreated
wih Chongmyung-tang tefore B-amy.oid
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Fig. 4. Schematic representation of silver stained 2-D gel in Neuro
2A cells treated with 300 uM H.O, for 8hr. Voiecuar wegnt (Mw) and
isoeectie pent(p:) of a set of protens identfied 0 the pattern. Lysate was subect
on 2 0 eectiophoresis ard stained with sdver staining. (A), control and (B), cells
reated win 0.,

+ . hal R R

36N
Fig. 5. Schematic representation of silver stained 2-D gel in Neuro
2A cells treated with 1 uM B-amyloid for 8hr. Moecuar weight (MW) and
soeectre poirt(p) of a set of protens identified In the patiern. Lysate was sub;ect
on 2 0 eeclrophores:s and sfained wih silver staming (A), ceils treated with B
amy'od and (B), cei's pretreated wih Chongmyurg-tang before B-amyloid.
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