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The EffectsKunnuetang and Herbs on Mouse Neuroblastoma 2a Cells Damaged

by Hypoxia-reoxygenation.

Chang Sub Yeum, Jong Woo Kim, Chul Hun Kang+*, Wei Wan Whang
Dept. of Neuropsychiatry, College of Oriental Medicine, Kyung-Hee University
Graduate School of East-West Medical Science

ABSTRACT

Object : This study was designed to asses the effect of Kunnuetang and herbs on Mouse
neuroblastoma 2a cells damaged by hypoxia-reoxygenation.

Method Mouse neuroblastoma 2a (N2a) cells were measured by MTT assay and LDH
assay after 48h hypoxia and 6h reoxygenation. Mouse neuroblastoma 2a (N2a) cells were
treated by Kunnuetang, Duchang and Daejo.

Result :

1. Kunnuetang, waseffective on LDH assay of hypoxia and reoxygenation.

2. Duchang and Daejo were generally effective on LDH assay of hypoxia and
reoxygenation.

3. In MTT assay of hypoxiaKunnuetangwas not effecctive. Duchung and Daejo were
notgenerally effective on MTT assay, but in certain condition Herbs were effective.

4. In MTT assay of reoxygenation Kunnuetang and Daejo were not effective. But Duchung
was effective in certain condition.

Conclusion : The results suggest that Kunnuetang, Duchang and Daejo may have protective

effect on vascular dementia andad patient.

Key Words : Kunnuetang, Duchang, Daejo, hypoxia-reoxygenation, Dementia
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fRE oy 1R 94U Age 8 oA
of glo] A7 A & A A goldt AP AE
of A% A2 AT AEE A, BEN,
D, B, FTEEN, BBEN, e 2
P 5 AAFHol1 BEEHU AAH J|Fe
As7t FRHo7 dojd 7AN HEFT
2177 34 g=zstolnly mud DA
%, 71e 254 2 A8 /A FHFE vE
Rovt, gxstolmPu dAgo] ditks w
g AT YA B3] A F AT,

=3P |HE fige 9 (senile plague), A7
Al-goola] (neutrofibrilla tangles NFTs)), oFdzo)
THE T A70] Holn, I 9 ofF] A3
9871w} glo) 7|, WAl o)A, aluminium %
7Ve FEEAE IS EAEAS] J¢ 53
gk 50] 71E0] wolEsix|n JYu8). A Fik
sh} ool HEFe] AR Qg QJIA7IEY oS
Uehlis Xo29-11) M3z Be a4 A7
2 FAk} 5. QAo g gl E HdH
Age] wgol ey, E% vy, Ads) e
o] 544 PPPTS 219,12,
dzglo|ny gy B HEE X52HQ
3 2EHAGHEIEDE A Al
oy, AAHBL doA e How

Ago] HT Tk 3 FAakst AA 9
Aoy BAQ) A ABFE op|He A
3} 2EAY vEZsgold r)eRAE X
59 HEAe] Fosly, HALFLE Aujgl
2 AR EHP AR lojA A 8] FH
Z1QAE AARA 1 Yo,

Aol it HZ greko] die AFE
n2E AEHY, BEE, FHTEY 59 B
gALto g KEMOLA?, mBEALD F
el FET 27}t AvkE BuEo] Qi

S A 5 AR J4E AHE B
J AFABEY A IFE F A AEH

te x ¥ [0 1o
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e el oe

o]

2o e ARAE REans B3 A45H &
& AEWEY 9FFN FES AW wae F
482 39 s I XNBAE FEARE
9} YArolA dxstolwy Aujgl 7]ef¥,
&8 Aelo] At Qo] BIHJTH
HAS age] g AF7A Y AT FE
HzA o &Abd BRI a¥st gl Abd o
L ol g3AEY, MEFHHI FPIHELS
WAlE w29 MorrisFFUE HAE 9]
@ Xulxz anPe, w9 BeAY 4F
A71ake] ity T8 A@eAM  SOD,
Glutathione 59 43t axAE SA3c
o] FE o]lFx gloy AAaS AdF A
FFo g8l okrisEe HABMAMEEA ] digh
ANRE B A7 UL g
B AFMe Aulg dFEs AAe &
=3lolHy Aujel gl WEr|HAeR
ANEA AANGT Qe A 253 SPAL
of o3 MEEAJo] oV|E F e el
Aste], bR At FFaee] 3 M2
dEA S U ARATF 3 AEAS AE
gz A v|Ae a%E AEI}IA mouse
neuroblastoma 2a AXE tidoZ @MKE=
FEp, KEE o) g3t ghekEo] AAAEY
hypoxia—reoxygenation F4-& H3 AXE
9] MEENIY AEZEGAE vixle 2HE
Z}7]  ZARSHRI, hypoxia AH®E 5o
24
A=
H

oo 1o

reoxygenation ¥ A-$¢ EF AEe

(MTT assay)?® A ¥£AHLDH assay)
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(1) ke +4

2 Ao Atgd FA=H s ggtn il
AofA T Aeg M) ALgsaT A
Hof| AFEH SHFERAGH T kb, KEolTh
BEHS WE LEH WMeRE ofjFoz A
WOF 747 6g AMEBI oM, I EEEH Y B
%7 g4 oS Zrh(Table 1))

Table 1. Names of Herbs used in the experiment

Herb Name Scientific Name ()
& (Wonji) Polygalae Radix 6
BiE (Sukcﬁfﬁpo) Acori Graminei Rhizoma | 6
M (Sinkok) | Massa Medicata Fermentata| 6
#b (Duchung) Eucommiae Cortex
KZE (Daejo) Jujubae Frucutus

(2) A9 F2

7} k2 S Aoy AAHZRE HE53Y
Zt 50g & 70% HErE F8Aol 4Tl 3
slo 223G FEFAE W) 3ADwITH B3

7)Z 400nm oA SREE ZH o] 2ZHE
S FHEsP o wghEo] A2t 5% vt
2 FHRE 9 FF0) du¥ A0R F3F
A i/l 242 mﬂﬂ 48A1)17k0] A QE i)
2 de] AL AAS Y &
o S Jﬁ}dra}’\ﬂi #7173 £l
g 7 stelA FAY FU7NR AASAT
243 o7t AAHY] Mol £& viste] de
I FEARAZRNE BTS2z AP AHEE
@7tA] —80T WE o] RuEsiu.sHAZR7]
of 23 225 mediac] %o R3EHE vhE
T ANEE7) AAe) 0.4m ARAE o F3}od
7best ARES AAS AT

2) A=z

Mouse neuroblastoma 2a (N2a) cells¥
American—type culture collection (ATCC)
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AF(Manassas, VA, USA)olA 749 R&
ZAA=as (A3, odd) ATFdelA B3
o} 5% dimethylsulfoxide(DMS0), 10%
fetal serum albumin(FBS), Dulbecco's
Modified Eagle Medium(DMEM) ujx]ej <8
ARz A RFAse B duitt F28)
o] A3kl

3) Aok

DMSO$} 3-(4,5—dimethyltiazol—2—y1) —2,5—
dipheny! tetrazolium bromide(MTT) assay kit
= Sigma Cooperation(St. Louis, MO, USA) 14
THIRAT, (LDH)
assay kit¥™ Roche Applied Science(Penzberg,
Germany) oA 7439tk Dulbecco's Modified
Medium (DMEM), Penicillin/
streptomycin(PS)+= Invitrogen Cooperation(NY,
USA) 9|+ T8 eH Fetal serum
atbumin (FBS) & JBI (-, 3t), 96—well plate
= SPL(ZH, g oA Zh7] 348kl

lactate  dehydrogenase

Eagle Trypsin,

2. 49t
D Mz Wik

Mouse neurolastoma 2a AXS] wjgadL-
DMEM + FBS 10%Gv/v) + PS 1%(v/v)&
AR Ftgew AR 100mm 52 ZHEE
ALg-3he Zz289}. Confluence”}
80% 7} HAE ™ trypsin(O.Sg/lOOml, HE
FR)oR AEXE 5T F EYolE T 1 X

MEE

106 744 u}]Oks}gir,} M EFz7] 37T,
5% 9 CO2 ZZAoA ti/ 2-3Y AEH A
R Eea=

2) Hypoxia%h Reoxygenation

Hypoxia 7% hypoxic chamber(H2 5%,
CO2 10% N2 85%)% o] &3to] Abae] FHol
kg Aol A AbEd AEZF S
o]
9]

—_

¥l ¥ reoxygenation &AL hypoxia &7
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3 AEZBHYEZH(MTT assay)

MTT assayt Sladowskid WH& oz}
FIAHY. MTT assays @52 54280
gt x@A]  £84 7)1AA MTT
BAA e ulegAde] MTT
formazan (3—(4,5—dimethylthiazol—2—-yl) —
25—diphenyl—tetra—zolium  bromide) &.E
FAATI= AESY THE o)lgste HAYol
. MTT formazan® &#%¥E 540nme I}
o)A Hoprt =9, o] SN E3Y T
B Aokl tiAbr $A% Alx o Absts

& g,

N2a MXE 96 AEdolEe 4 100
o wikAF A 1x10470F Fulshe] oF
24AZHERE AL S] FF BtelA 37CE Wi
k1 kR FEAE 4 FEE Agsgich
Z} A ZHo hypoxia condition® F 3
108 & MTT solutiong 75 F 2417 )
k), oF 3AIZF & 10w o) Eujd MTT &
A (At A AFE AlFE 5mg/ml 2 PBS
e FHolx 0.4m HHUAXZE st IS
= Ustn 2212 o wioksta vt AAY
ozt 4 Je P eExEnt*(formazan) &
100 J7A) DMSO= =ol1 ELISA
reader (Emax, U.S.A)E AFE3tY 490nm °ll
A FREE BAST AZ8YE(Cell
Viavility, %)= =3 o] sttt

ATl e control® 31 olwe] O.D.
e AT FAHES 100% 1 A oshy,
el 4% 0.D. #g Adxz sitst
il

Cell Viability = (2¥X] =control o)

gekEo] mXE EFE wjFdolM Y oFE

FEE VIR H4 50ug/mloA A1
1,000 g/mlE X &3t 5702 FEoA AA)
=

4) MxX54 &7 (LDH assay)

Roche Applied Sciencertellr] AZTH
LDH assay kitE A3t &4319ch LDH

tetrazolium<

(lactate dehydrogenase)¥ M E A EA3}
v AAEAN AN AL AEESE 53R
WA, AEeto] &5 S A AX g

2 Fulso] WAz HJ%J} WwZ¥ LDH
£ A Nad+ 2FE 3F¥413 NadHE
AAA 710 oldl Nad+7F AtstgEel o
340nm oA FHT7F WISl ACERE
AEgte] WEE LDH S4EE ZAE &
tk”. LDH (lactate dehydrogenase): A
T EAste Ga2A e A Axg
S FH3A GAw, AEdo] £48 d& A
2 M wtog BEulgmg LDHY Ao &
oAEqThd AbAe] o3t Alxe &4 B33
2947t gy dEAE & dd § Mxg
g g FAEAARN = HEY AYrtE e 29
7F kil & 4 i) 480nm oA o] =&
gate WS ARgstar vk hdstAl A
, MTT assay® #AMSE gtgjoz2 A3
of what F=ujd AEufjFz oA ek
Halz gol & &5 U&= AXE AA
ko] hks] YA F-2] (2560%g, 4%) 3}
ATH AT H100 DS AE 96 dZHolE
2 %71 1oop14 ATH WS LNe vyt
ZAeE 5 30—\57J oA Bt Wb
AR 2 ¥ 50419 1IN HCIE ©ste] wb
< ZdA71 & ELISA reader (Emax,
US.A)E 490 nm oA FZEE FA3}3Uch
olu (+)control T2 & Axzeo] 100 gl
2% triton X—100% 93l AxHL st3}
of AZUYS LDHE EF wddgo g FEA1
&, A% LDHO #HS AMgsigle
(=)control ¢ 2 HAARN AEAA
ofzl Higdo] F&= FH AEI} Qe FEHY
Hjekolo] &= @Y AE AAA AEH
A (Cytotoxicity, %)< s Zo] F st
o},

Cytotoxicity (%) =

{[48x - (=)control®d #&1=[(+)
controli® # — (—)controli*¢] ]} x100
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grokgol wA= Ay HFdlolro EFx
g 71E2% A 50pug/miclA HIL 1,000 4
g/mls XT3 5749 e FEelM AA3}
ot

5) EAIAE

Aol dojzxl nE Az A5$$
SPSS(HA 11.0)& o]¢3 %4 ¥As8t9ch
7} A& base lineol thale] Zt dose W=Z
independent samples t—test® Al 1
Anel BAH o4 o p<0.05 FEl
A Bt gich.

—
o

50ge] ulwA A2 o] ok
ETFn Ao FEI Fo] dojxiod
9] ¥ (Table 3.0 Hole AHRE
AR A 129% 9 55
He A3 4.64%9 F58%
v A7 F718H ol e ARy
A

¢ ® ohael B 4

p 64

R e

r e 2 o

A
o,
o
Ho
o

g AZEAE gt BEBY AE
o] BREA WO ARAT] F
o Agde kELZ Tt

o
i

R4 oW o
to it

>

Table 2. The Rate of Extraction from Herbs

Name Extrative Rate(%)
Kunnuetang N. D.
Eucommiae Cortex 4.64
Jujubae Frucutus | 12.9

N.D. means not determined.

2. MH
DAME AE

L wsEEo) hypoxia—reoxygenation®l

o8] £4+® Mouse neuoblastoma 2a ol
v GES dolrr] fdte] A @EEEYo]
EwAESe M  =Xe  SAHAaRd
hypoxia—reoxygenationo) #iffs 173} #HlEJE
AeZ setslr] Hgt AFE A
@ stekEol AAe] N2a Al X vjx& a3t
spggyo] ERAQ RRgIA S fife] =] A
v A%E AL fstel 471 1mg/ml
8] ETofA MTT assay® LDH assayE
AAsled 2 ARE Z7] Fig. 1 (A).&
(B).& Jerlde Fig. 1(A) el veRd vt
o} 7rol Aol vl °Fzte] WE FAE
Uehfio] kAl FoivtoE NEXHEITEY
7} dehvx gEvdn A8AAY. Fia
1(B) oM #EHS Aty & stekE
So] Aarol uls] &k GAY FAE
VeR itk whebd 2 AT AMgE
= A AL
AA #FAda 9l
= RAE ouisial ol & @EE S
2 in vitro® ¥ FE (Img/mb oA Al
&Afo] dold = Q7] wWiEel hypoxia
oA Ao FERAZE A EA4
ob718 ZoZ odEHTh. iEE
o] FA AlgE w@r F YRIE AET

n

o]
in
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12
it
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Fig. 1(A). Cell Viability of Mouse neuroblastoma 2a cell
influenced by herb
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cytotoxicity

k=l g Adxlg £& ES

Fig. 1(B). Cytotoxicity of Mouse neuroblastoma 2a cell
influenced by herbs

@ Hypoxia®}t reoxygenation®] AXAYEH e NS R R R
AZAb X &3 Fig. 2(A}). MTT assay of hypoxia—reoxygenation injured Mouse
neuroblastoma 2a cell
AEZY] AYET Apdel] WX A4 TS N: normal condition, H: hypoxia condition,R: reoxygenation

ZAVEL7] 28k ofe wickzAGA AFE 4 condition

Alsley ofalle] Fig. 2 (A2 (B) & 2 A3}

£ A9t MTT assay® 13t A} NZa

HEE oF 24 ARE FQF ARAE ADEGE A

+ ALY FAGES olPd FBg F

%eol vasigen of W wa : xﬂ%ﬁl
£

&

=}

Cviotoxicity (%)

apdo} 48217 (H48) ol o2 AEL 2 %’51%
oS- S o) Za AN YA &
EYAE B3 9SS RAFw Qi) o] 24

= - N Fig. 2(B). LDH assay of hypoxia—reoxygenation injured Mouse
A dae AEF S‘ MTT assayell= 9%< neuroblastoma 2a cell
T2 42 BoFT 9o o]& Fig. 2 (B) N: ngrlmal condition, H: hypoxia condition,R: reoxygenation
o) Aspoh thE Poltt, condition
: = yEhe] &ALS ou|El= AT . . -
Fig. 2 B)= HEH S8 Ashs MBI Hib, kAL MELAT B35l
Q1 wjokoR Arel LDH A9 38 3t o)X= 7

O @hgmo] AEEAdT B v an
BESELS hypoxia®#dd MTT assayols=
Ao E Apolzt qlo] wxol uhel 27k oA}

N o . a4 9AaFHst #ZH T, reoxygenation
= v Elx
O]'.L LDH assay Oﬂ -]\... ‘l-7]’—|1_ A‘HE‘-‘ }_Z_Jg] MTT assayoﬂ"‘:' lr;l:o“ u;}a}’ 9}:{}_‘—0»]

&S BAF9h &2l MTT assay 2% AL A0 A & 77 ‘_J?_r;;]—%it} .
(Fig. 2 (A) % B0} o] A= 4843

) ) 1000 pg/mlel N 9388 okgre]l HE&E}
AeFEAGE AXY B 529 8433 A

. i 7F A0
ERE S 2 9FS FAU ML A LDH assayell= hypoxia FEelA & 504

faan &

H
Aee AT AT EHE JYE 4
UAAR F7HEQl 6AIRES]  ALATFE
X

=

a

Qd
- MTT assayele 9%& T4 Fu2dd=
(o]
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g/m7tA = 8 a3dE vehddst of
1000 g g/mlol A = AXZALS EA35= A4
o] #FHALY. ol L FEA
saponin Fo &% MEIAE Pzidrt,
reoxygenation ArE]elldE= 500 1 g/ml7HA|
T H 9%E FA 4Hrt 1000 ¢« g/mlelA
= 0388 BEaHst nelrh

Table 3. Effect of Kunnuetang on Cellular
Viabilityand Cytotoxicity of Hypoxia—Reoxigenation
Injured Mouse Neuroblastoma 2a Cell(ug/m?)

FAA g R3aHE s 1F
9l Aoz R o WA AL
LDH, hypoxia’d#AME BEEagHE H
ol ¢ith, © reoxygenationit & oA E
MTTeIA FAZAJN &35 Holn &
TFE Y ol T E Eololdt & F 3l

o,

o A

Table 4. Effect of Duchung on Cellular
Viabilityand Cytotoxicity of Hypoxia-Reoxigenation
Injured Mouse Neuroblastoma 2a Cell(ug/mt)

;dose

0se

0 5 100 20 50 | 1000 0 50 00 | 20 | %0 | 1000
assa) 28383
MTTH | 073201 | 0590.1 |0.64£0.1x | 054£0.1 | 0.57£0.1 | 060200 v | 02500 | oot | 072501 | 083201 | 059£0.1 | 042200
MTT] 62t X 6410, X +(. 00=0, 500, B4t X “0 1% +
HR| 0.62£0.1 | 0.6420.0 | 0.5700 | 060201 | 0.50+0.1 | 0.64%0.0 TR 0,62*0,1 — 0,43*0,0 nsat | 04200 | aasea
25.00£2.9 544105 [5.261.1+ | 8.06+0.6+ | 7.69=0.7+ | 14.08=3.4
A, X X . . s 25.00+2.9 | 15.2051.0 | 17.7621. | 16.4121. | 14.40=2. | 7.61+2.8
LDHH *% % Dxx Bux Oxx '
g | 0636 21.262291 190428 289260 | 265117 |60.42:44
LOHRY " o " " " opp | RUBE36 1650210 | 188051, | 182941, | 169120, | 16211,

all vaiues are mean(S.D).
* 1 p<.05, #+ 1 pd.01

@ Hpe]l MEZELT BIEof viXE &%
g hypoxia®ZZl® MTT assayole
100 e g/miZkA AE2 &0l FrtE s &
AT = oy o= oA Fastn
reoxygenation =72 MTT assayols &
BN AEGAH S HAA7]E azprt 2
SA=
LDH assayell¥ hypoxia A HloAE 504
g/mielAd &35 Bol: ok 200-1000 4
g/mlel Al F718Ql &7t YEhUE FoR
BRItk reoxygenationAElelAdE A W)
of A3 Hzairt e AeE Roli,
hypoxia®] WeRd o]F Al @} HolA
%3 gt
el @ smeAa Yyeid Az

*% I | Gex R Guex Qxx

all values are mean(S.D).
* 1 p<.05, *+ 1 p<.01

@ KE7t AEERH BEo v 5

K& =hypoxiaZ#d e MTT assayels

o2 Z37F v7h ok 1000 pg/mlel A

7rel A FE 7} Belil reoxygenation

219] MTT assay°lAM = hypoxia®t A}
AWRE Hola 3t

LDH assayvel¥ hypoxia AEolAM+ 50
g g/mlofl A 58 1000 ¢ g/mi7bA A AHA A
single phased HIgdrt Holm
reoxygenationJ H ol A+ 500 i g/ml7hA|
= oEgE 538 wojA ¢4yt 1004
g/mlol A k7ol R FHE Holxn Qv
AT}AH o7 AFEE hypoxiadl4 LDHeIA
T HEEAE Hols AOE YENRT

(A N 1
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Table 5. Effect of Daejo on Cellular Viabilityand
Cytotoxicity of Hypoxia—-reoxigenation injured
Mouse Neuroblastoma 2a Cell(ug/m?)

dose
0 50 100 200 500 1000
assa)

MTTH 10.66+0.1 | 0.650.1 | 0.64=0.0 | 0.5820.1 | 0.57£0.0 | 0.67+0.0

MTTHR 10.6240.1 | 0.64£0.0 | 0.5620.1 | 0.57£0.1 | 0.60+0.1 | 0.71£0.1

26,0152, | 18.23£1. | 16.2521.1 [ 14.98%1. | 14.420. | 15.631.
Qxx 1xx *x Qrx Qux R
42.06%3. 1 30.27£1. | 31.75£2.1  33.97£2. | 34.72%2. | 27.07+3.
G Bex *% Bk Oxx fex

all values are mean(S.D). * : p<.05, ** : p{.0f

LDHH

LDHHR

3) A9 okEd M

Hypoxia %71% MTT assay(MTTH),
reoxygenation 8% MTT assay(MTTHR),
hypoxia %79 LDH assay (LDHH),
reoxygenation =79 LDH assay (LDHHR) 47}
A AY) 2 adE fFEY Faw s
Aelshd ol ¥ (Table 9) % 2t}

Table 6 The Summary of The Experiments.

Narred & MTTH | MTTHR | LDHH | LDHHR
Kunnuetang X X O O
Duchung X O O O
Daejo X X 0] O

O: positive X: negative

V. % &

AT 7HF OEFQ =94 FFoT 4y
4R Ao autdH oz Ao glo] =
7] A 9 A Aot F Q] Aol A3 &
g WY AT R TMEH, BEDH, BB,
BRI, RPEEED, BERE @ 2 FErh

4F2 Mouse Neuroblastoma 2a Ceilsol Dlxl= ¥ ¥ -

I:]—l_7)_

Aue] fYelE zatolmy Xul, YBA
A, F54 Ad, oloE ¥ £FA 9o
W 1 F gxstelngoel AA9 o 50% oA
2 AAsn 9L, Y A7t 20%018
AAsn ek Aue) Bl olds o=
stolol st BeY Aul7t AAsHe wFo] ¥
o g %+ an.

w JaelNE %
o gEoR vehie F9E QA% 2E &
zafolnlg Aol WBALBT WFH], A

o) Jhg E¥ 90 HE AP Ao
2 F2 guidess WAy, m2e A4
Z =

ol E4% doA Ahs
715 FelE 2=
9.

Azheimer's disease(©]3} AD)E= 1907d
Alois Alzheimerell 23} 71998 Fel, #|d¥
A, 283 1F 7159 AE d8E 2
ol AFoE AITT A4 A eAIA xdut
(senile plague(AB)) I ANAFAHFGlY
(neutrofibrillary tangles(NFTs)), o}d=zo]
S3 o] HAge g8 MLogE R1HYY,
z7ldle F2 654 o]H LA At
= AD®} 331 I o]F e M B =
¢4 Al (senile dementia of Alzheimer
type) 2t 3t o]F T oY Uy dF o]
Qe G FEoIY FelaY o]zt flof
HZole ol Y Ageor Ty, &
z3lolmy Aujet B2A PPV,

ADS W&o tidtois ofx s ¥y
Z1 vt glo] o]Me] AT L FEAHA

2 7249, A9 o4, aluminium ¥ 7)€}

T5EAE TEE 5HEH dgH FAF

G 59 7HdE0] wolsolAE AAoIrY,
=

H ADE AEFHQ A3 AEYA (AR
A

AE A3 AES A FAoh ARHP S
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oA vehte oz uE o) T
S we st AAL) FRont WA
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oxidase®] 93t xanthnie®# uric acidZ &
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