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Neuroprotective effects of modified Bo-Yang-Hwan-Oh-Tang

in N2a ncuroblastoma cells
Yong-Ki Park™, Kyu Lim,
Department of Herbology, College of Oriental Medicine, Dongguk University, Gyeongju, 780-714 Korea.

ABSTRACT

Objectives ©  To evaluate the neuroprotective effects of modified Bo~Yang-Hwan-O-Tang (BHT), we
investigated the neuronal death protection effects Lo oxidative damages in N2a neuroblastoma cells.

Methods : To study the cytotoxic effect of BHT on NZa neuronal cells, the cell viability was
determined by MTT assay. To investigate the neuronal death protection of BHT, N2a neuronal cells
were induced oxidative damages by H202, and assaved the cell viability and DNA fragmentation. We
also investigated DPPH free radical scavenging effects of BHT by tube test.

Results : In MTT assay, 500ug/m of BHT was not showed cytotoxic effect on N2a neuronal cells.
BHT protected N2a neuronal cells from H202-induced cell death in a dose-dependent manner. BHT also
protected N2a neuronal cells from H202-induced DNA  fragmentation. BHT scavenged DPPH free
radicals in a dose-dependent manner.

Conclusion : These data suggest that BHT may have strong anti-oxidant effects through the free
radical scavenging and neuroprotective effects in neuronal cells.
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Table 1. The amount and composition of BHT extract.
Species Latin name Weight(g)
Wit Radix Astragali 375
B Radix Angelicas Gigantis 75
Per Radix Paconize Rubra 5625
E) Rhizoma Cnichii k¥
e Semen Persicae 3%
HL4E Flos Carthami RYE]
TotalBUT extract) 61.875

2. A Ee

#o) AAMFEF NZa ME(neurchlastorna  cell
line)& 102 fetal bovine serum(FBS, Hyclone), 100U/l
penicillin(GibeoBRL) % streptomnyein(GibcoBRL) o] 3%+
#H DMEM(GbeoBRL) 8jx|E wigkeloz Jo] 37T,
5% CO, 276l wlFsigdn).
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3. Free radical Al71&= A

BHT® free radicalol g &2A%& 43
$188A Yoshida el <18 DPPH hg-& 5
th & 0.1IM acetic acid (pH 55) 2alo] t}ekd F
(B0~500u/m)2l  JPE 2 H
DPPH/MeOH 9 1nE& Aol Aol 3081 4
3 F 520nmel A E%EE ZRsHT. 24 AT
distilled water & control} & 71222 257
A% (radical scavenging activity; %S08 # A5}

ok

M3

8 broofr 3

4, MTT assay

BHTY AlZHTETS 74=37] 98k Noa
A E(mouse ncurobla%toma cell line)& AR&-3}9ich
7 BHTY ANAAZEAREE =Akel7] $)8hd
N2a AZE %-well culture plateo] 5x 10714 10%
FBS % 1% penicillin-streptomycin®] 27}
DMEM 82 & sigde s st a5 g thd
s BR20~2000 w/n)2] BHTE *eldlz 24
A7} whekatgch o 7)o MTTE 100 E 2 welld)
Hrpsbed 4A17F 2ot wiokslga Qe frdt
& formazan Z2A-E £38t7] sl kA& AHs}
3L 100ul9) DMSO €9 Frhslsic), ol & microplate
reader{Molecular Devices)& ©]8-38+ 550nmollA &
I E SAslglew, AZET wiekst dxds 7iE
o A7 MIMEZ(%)E ALt

5. A A Z9] oxidative damage 5%

NZa Al Foll £4Hoxidative damage) S 72817
9)5ked N2a MEE 96-well culture plated] 5x 10"/}
A 10% FBS 2 1% penicillin-streptomycin®] 7}
# DMEM ®|A & wjgdoz slof a2y wiofsh
ohe T HE(50~500uM/ml )9 H202E Aeld
3? 24X 7F whorsle] MTT assay® & AZAUES
S 233AT AEY wikg gizeg vELR A
2] AAMEZELE (%8 AMElsek
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N2a MEE %B-well culture plated] 5x 10782 10%

FBS % 1% penicillin-streptomycin®]  F7H

Ao gt HEaat ]

DMEM wi A& ujckloz ale s ujdsh
HEEA] Yehdal ge ¥ dr%l & %
BHTS Ao Hzlstoict. 2412 HHO
FEE APEe AZAIEE R
&t MTT assay® E&) A%

7. DNA fragmentation ¥4

Noa AEE 1x105cells/well2 A3l 6-well
culture plate®] Zb wellel] 2mt w§AIS} 3HA| &}y u)
oFSh g, BHTS st 1413 vidabsiet. o7
o] H202E Helste AZIAEE =3l ol
24X7F wjekst & M EE A8l lysis buffer
(10mM Trs-HCI, pH 75, ImM EDTA, 02% Triton
X-100) 200d & H7tetd AEE lysisAA o, 30
B dgdl A8 proteinase K 200w/ n)E 3
7Vt BOoCollAM 3A17F FoF AREUt of7]d)
phenok:chloroform (1:1) &9} Tk w1 24 3%
3rod 14000rpmell A 2083 A28k, s
& A 100% ethanol®Z AHAAZ] g DNA
pellet& AZ2AIZ10 RNase 10w/ro} E7Mg TE
buffer 304 & =9tk o8 2% agarcse geloA &
719458 AAEY DNA fragmentation F5& &9

stsact.
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A 33 +
(standard deviation; SD)E Urb}bﬂ‘jif?_ﬂ% 2A 85
40 ABI prism® Student t-test® 74 pit
o] 0.05 °j31e] A¥ Faddel v AT BAAFHE
=3

tﬂ—}i’./\? k3 oﬂ q] 5}
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1. DPPH free radical &7 &3}

7} R (BHT)e] DPPH®Ol 2|3t free
radical iﬂﬁ»}a .%E/\P?} A3, Oy 14004 & 2
o] BHT &% 50, 100, 200 2 500us/m oA free
radical scavenging activity(%)= 2tz 13.51+0.35%,
17.35£054%, 24.94+2.17%, 2951+223%8 &A% 0
BHTo| free radical 2A&H7 188 syt
(Fig. 1.
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24/\1 Oo 8}&} M'I‘T assay & GJ, ‘6}%1@‘

NEa H]J_Oﬂ JPEFS 20ue/nl, S0we/ml, 100ug/ml, 200
we/ml, 500w/l 1000ue/ml 2 2000ue/nEEE #g
s o, AXAEge AXY ugst gaw
(10097 wiwsle] zhzh 99.1142.03%, 100.142.47%,
101.0£3.31%, 96.73£0.45%, 84.11£0.16%, 70.24+0.47%
9 6390+456%E A H AT Fig. 2). ©elbA BHTS
000ug/nl FEHE N2a AMAHAEY AESE A
Ao AEEde BEon, 500w/ T5 ol
of Al FAdo] e} et

2l3t N2a MAMFEEA A
u%ﬂ FrY HOE Axd
okgte] MTT assay® B8 A%
HEEE %Zéﬂ%‘t:} 7 AP, N2a MXEel 50, 100,
200, 300, 400, 500uMe] H.O08 zbz} Z%E’Ja}ﬁa- af
Ak ke AP (100%)0 BlE AFARE)
96.14£2.39%, 86 05£1.05%, 50.114598%, 48.4+1.72%,
4067+376% 2 2686+ 3.17%8 VFEIICHEFig. 3.

SE gﬁrg Z1Z22 BHTol 2igh 2 AN X X
BEHE sty HlM Noa MEe] NESA]
gle We9o BHT ¥x& 23 —? 2000M Ho00E
Amo}oi HEAPE S FE39E & 2000M H0:9
Al & N2a AT MEEE 5578+£358%F o,

50, 100, 200 % 500ug/ml F=e JPY AzistH
5419+469%, 6445 218%, 96.19+4.19% ¥

80.13+285% &&= 245 o] BHTe] AlAAxE
e foHom Helx & gle Aoz it
{Fig. 4). =3 BHT 200ue/nl 3=2 A2l7F 500w/
mosEel Wal 232} HOol o@ AAAZESS
telre 0% AnAQ 2oz tehi,
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a0
RSA (%)

Fig. 1. Scavenging cffect of BITT on DPPI radical. The offocts of
JP extract on DPPIT radical were determined by DPPIT method.
Euch values present the mean® 5D of three independent experiments.
RSA, radical lcontrol O

scavenging  activity(%a) - value

experimental O.D. valuel / control O valuel x 100,

Cell viabllity (%)

BHT {utmi)

cviotoxicity of BIT in N2a colls. After N2a cells (1«

Fig 2. Celt
10" clly/ well) were culured with various concentrations of BUT
extract for Zdh, cell vighiline was measured by MTT assay. The
independent experiments

results show  mean value  of  three

{SI-bars).

° E £
Contral 60 160 260 J00 400 600
Qo (M)

Flg, 3. Cell cvtowxicity of 11O: in N2a cells. After N2a colls (5%
10" colls/ well) were cultured wilh various concentrations of 1LOs
for 24h, coll viability was measured by MTT assay. The resulis
show mean value of three independent experiments (SD-bars).

120

2
2

40

Coll viabillty (%)

BHT (igim)

TFig. 4 Inhibitory effect of BHT on apoptotic N2a cells. After N2a
cells (5x10" cells/wel) were culred with various concentrations of
BIT extract with 11202 (200ud/mD for 24h, ccll viability was
The results show mean value of three

(SD-bars).  "p<001,  'p<005 s

measured by MTT assay.
independent experiments

TEOs-treated group.
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DNAE Hgjsle] DNA fragmentations ZARISTH

AT 198 5oA Rol: AT go] MZEu ujck
3} R AE DNA ladder7t HolA| ¢be MPH
HoOoB 2] A% FEAHCFE 1Khp o)A B4
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A & A HOo g8 frd of g

DNA fragmentation®] #AE A v 21€ #<18k4

o,

I}

H O M)

on X

L0, BHTH L0

Fig, 5. Effect of BIIT on DNA fragmentation of Na colls. After
the cells were incubated with 200 we/ml of BIT cextract for 24 h
DNA extracted by lvsis buffer. DNA fragments woere analyzed by
2% agarose-gel clectrophoresis. C, control 12O: 11O alonel and

BITT/11:00, BIIT- pretreatment.
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