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Effects of Gamibojungikki-tang on Total Protein Synthesis of Cultured Spinal
Sensory Neurons Damaged by GLUCOSE OXIDASE

Lee Chang Ho, Kwon Kang Beom, Jang Seung Ho, Song Yong Sun', Ryu Do Gon*

Department of Physiology, College of Oriental Medicine,
1. Department of Oriental Rehabilitation Medicine, Collage of Oriental Medicine, WonKwang University

In order to clarify the neuroprotective effect of Gamibojungikki-tang (GBJIKT) water extract on cultured mouse
spinal sensory neuron damaged by glucose Oxidase (GQ), MTT [3-(4,5-dimethylthiazole-2-yl) -2,5-diphenyltetrazolium
bromide] assay and SRB (Sulforhodamine B) assay were carried out after the cultured mouse spinal sensory neuron
were preincubated with various concentrations of GBJIKT water extract for 3 hours prior to exposure of GO. Cell
viability of cultured mouse spinal sensory neurons exposed to various concentrations of GO for 8 hours was decreased
in a dose-dependent manner. MTT50 values were 45 mUjml GO. Cultured mouse spinal sensory neurons in the
medium containing various concentration of GO for 8 hours showed decreasing of total protein synthesis. GO was
toxic on cultured spinal sensory neurons. Pretreatment of GBJIKT water extract for 3 hours following GO prevented
the GO-induced neurotoxicity such as decreasing of total protein synthesis. These results suggest that GO shows toxic
effect on cultured spinal sensory neurons and GBJIKT water extract is highly effective in proecting the neurotoxicity

induced by GO.
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T1*”. Glucose oxidase (GO) &= in vitrooll 4} hydrogen peroxide
(H02)& 7etslo] DNAS] &85 Fol Mo 54 Viehd
o, BB/ 0] B3 APHATE A2 R FAXHY 1
H ZEAE, FRses9 BEHRE, hydrocortosone2 &
Wl B nIXE G S ol Aok, S LA
Ao &4E AZol ik SeZ Yol FaE LEhthE
ATHIE FIRCHP. 28U AR E &4 e
ZHIFA Zo) i SRR EY ol gis JEe His J
& & AT

ol MRk UAAMRZIE FHS] f5ld GOE widst
AL Z M Fol Aeidt & NEHHE MIT assayE 01835}
o] ZARGIFCY WhERE Fio] vhHIEE Kol ks
AR, ME-, BYF 758 GRS, B mEsH mksgsh
FREO] VAAF7I &4l thsle X WolavE 33
3171 $151 MkAEHRRE FEES Y B4 4408 M 2ol
HAE] 3 F GOoll L&A SRB assayE 01&5id ST
AEHE F58ol 7T ZUE W Hilsks Hlolth
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Table 1. Prescription of Gamibojungikki-tang

BER R K- SER(Q)
REK(ER) Radix Astragali 168
AF Radix Ginseng 112
g i Rhizoma Atractylodis Macrocephalae 11.2
H 8 Radix Glycyrrhizae 11.2
EBE Radix Angelicae Sinens 56
[ 4 Pericarpium Citri Reticulatae 56
i} Rhizoma Cimicifugae 336
% & Radix Bupleuri 36
A K Fructus Chaenomelis 112
£ B Radix Linderae 12
EMF Rhizoma Cyperi 1.2
E 4 Pericarpium Citri Reticulatae Viride 1.2
g5 R Radix Saposhnikoviae 112
n 3 Rhizoma Chuanxiong 112
H # Ramulys Cinnamomi 56
= A 2016

2) Glucose Oxidase (GO)9J A& U Xz

2 Melo] Al8¢ glucose oxidase (GO, Sigma)x= 100
mU/ml, 10 mU/ml, 1 mU/ml] AFAE 7HEo] dekro B
TS F A g AU Yo F 3 ARZSAU ERs UE
ZE ool Hrisl AMESIRTE

3. A EZod

HEBHIPME Bl Michikawa £'99] witol mat
Algaidict & 4F 1~-38¥ YFolx HEF HpzE2
0.25% trypsin©] Z&Mel phosphate buffered saline(PBS)2.Z A
213 & 36T, 5% CO2/95%airZ RAE 3127] HolA] uierst
BT} YA T E 10% fetal bovine serum(FBS, Gibco)o] ZEHE
Eagle’s minimum essential medium(EMEM, Gibco)22Z 33} A
A & Pasteur QJ{OE HMEE BRI 2218 MEES
Poly-L-lysine(Sigma) 22  FXel¥  96-multiwello] 3x10°
cells/welld] WEZ AZE BFSIAC)E 258 AZe 3¢ 714
OF NEZ wgAoz nElsle] FAom 79 S iYE 2
Ao ARZSIHT
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1) MIT 3%
MTT<3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide(Sigma)> H& Mosmann"9] 2ol 9l3I%ict. GO
£ ANeish s JAZMEE PBSE 33 MAS & Mg AES
50 mg/méQ) MITE wellgd ZESTE 54510 Eo 37C, 5%
Co, & ZHY F270A4 uigaidct wiyg &85
dimethylsulfoxide (DMSO, Merk)& Aglgt S ELISA
Leader(Molecular Device, USA)Z 570moj4] BT E E8%
HEFI vlal ZARBIACH
2) SRB BY
GOU MkBPREE PIRKRS AAIT St Azish u
Q& AAAM Zol 0.4% sulforhodamine B (SRB)E 200 wA H715}
ol 1A]17F E¢F A0 vk2A17] & 1.0% acetic acidZ 33] HX
59ct MA & 10 mM Tris baseE 0|83l SRB-bound
proteing EQ1&E ELISA Leader(Molecular Device, USA)Z
540nmollA BT E FF8l0] xR vl AsiAct.

5. A Agl

A 20 st RAH9 HEE ANOVAZO] Tukey-
Kramer multiple comparison testo]] )3} 20 pgro] 0.05 0]5}
ol At 7B Ao KTk

A 3

1. 24aAkR719 B8 an

HYEQ M4 BHAFMEE Ca”, Mg¥o] glE Hank's
balanced salt solution(HBSS, Gibco)Z 33] AIAESH & GO7} 15
mU/mlofiA] 60 mU/mIA1Y SE2 Z12F Zghg o oA
8AIZH IR & 0]9) PEFS TAKS A AEI$ GOY BTl
Hiziskd MEYES0] ZAGKRICE 58] 45 mU/ml 60
mU/ml GOg RejollAl= thETol HI5kH 2t} 46.4%(p<0.05),
321% (p<OODE FOlgt ZAE UENACHFig. 1).
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Fig. 1. Dose-dependency of glucose oxidase (GO). GO-nduced
neurotoxocity was mesured by MTT assay in mouse spinal sensory neurons.
Cultured cells were treated with vanous concentrations of GO for 8 hours. The
values are the meanxSE(n=6). Significant defferences from the conirol are
marked with asterisks (*p<0.05, *p¢0.01).
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GOg] uiAlZlol wie} MAME| mRle GEkg RANSH
7] 151 45 mU/ml GO oA 1-12217F S¢t aij et & 2t
AIZPEE A ZQ HEEES FARE B MElg ARk gEH O
T MEY HEE0] ZABINeH £ 8AI7 1240l =
2ol Blgked ZH2} 51.4%(p<0.05), 4.1%(p<0.01)E £} 24
£ JERICHFig. 2).
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Fig. 2. Time-dependency of glucose oxidase (GO). GO-induced
neurotoxicity was mesured by MTT assay in mouse spinal

sensory neurons. Cuitured cells were treated with 45 mU/ml GO for 1, 4, 8
and 12 hours, respectively. The values are the meanxSE(n=6). Significant

defferences from the control are marked with asterisks (*p¢<0.05, *p<0.01).

2. GO =gl thet MmkERERZES] F - SRB H
1) GO g&F

GO7} MY HS4ZABNFZAZo nA= Geke Erhiz
EEe EHolA ZAGE7] A310] 1 mU/mlolA] 50 mU/ml
7HAQ) GOZF 2+2k9) w8 ZEHE vigdoli] 8AIZH EOF bl
Bt & XOofh Qg Eehlal MRk Hslol tisl TARSH 2
B M@ GOY kol JEXOF Fehuzl stdEo) ZAas
o Ao B Uebdtt E3] 30 mU/mis} 50 mU/ml GO
g Azis 249 Suhily e diE100%0 Hisle] 24z}
53.7%(p<0.05)2} 43.2%(p<0.01)E Lieht} FosH ZAaside
™, MCV(midcytotoxicity value)@te 30 mU/ml GOoljA] LIE}
WIThHFig. 3).
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Fig. 3. Dose-dependency of glucose oidase (GO) in total protein
synthesis. Cuitures mouse spinal sensory neurons were exposed to 1, 10, 30
and 50 mU/mi GO for 8 hours, respectively. Amount of total protein was
measured by SRB assay(540nm), and shown as % of control. The results indicate
the mean+SE for 6 expenments. Significant differences from the control are
marked with asterisks (*p¢0.05, *p<0.01)

2) Schd stgEol ois MEAPREREY I

e} M2 R1IZ A Zol tidh GOQ| Scha) gidaol 7t
ol ThH kR REY BAFANE TABP] A5l GOY
MCVZ}(midcytotoxicity value)?! 30 mU/ml GO =T ol|A] 84}
7+ & 2EAF)7) 3417 Holl 15-140 ug/ml MKAPRAE
Aol 217t Zake wigdold MBS & ol9) WolgnE
ZALSIAE) 1L A3 GOTRE A2)g 49 S ghd@iol
sk= GOE AMEIsHA &2 tiRT(100%)0) B1Sl 46.3%F b4
glo] MZEHOE Q19 ZLhla gHdEto) 448 UERAC 1
2L GO Azlol A 7B E7 " Mgl g HXels 3¢
Rele kol HiEsle Szl o] 57kl yold
IE VERAT). E8] 70 ug/ml, 140 ug/ml MSKEHREE S
Be TADIS B2 izl Blskd 80.2%(p<0.05), 87.5%
(p<0.05)Z RS Z7He UIERICHFig. 4).
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Fig. 4. Dose-dependency of Gamibojungikki-tang(GBJIKT) for its
neuroprotective effect on glucose oxidase (GO) in total protein
synthesis. Cultured cells were preincubated with 15, 35, 70 and 140 ug/ml
GBJIKT for 3 hours, respectively. After then, cultures were exposed to 30 muU/m!
for 8 hours. Amount of total protein was measured at wavelength of 540nm. The
results indicate the mean+SE for 6 experiments. Significant differences from the

control group are marked with asterisks. (*p<0.05, *p<0.01)
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X ERZE, FRe259 BYEAHZH, hydrocortosone &
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BREZ BACE FREAKAT
ol X183t

E J§e Mihalis 59 H1%) A5} GOZ Azidld
Fakd AMRANRT17Y Al Ed 54 E UEREA] MTT assayS
01835l [ABIF LM MEHIRREY YIaHE Tast
71 8l mekEEbhRRE ABKRE Y Haa B A ol
3417 B¢ FATIS thE GOoll 8417 B¢t LE2AI & &
A SO SHOA FEBICE ES GOY AEEYY
FHARE #JaBP] A5k sy GOrt 2EE ujYH
oA HeZZRIZAZE 1-12417 S¢F sl & MTT 4
Holl sl MEYEES FEoACE 1 B3 GOY RNEls
Lo vlEisle] F8HA MxY YEEo] AT CHFig. 1-2).
E38] MTT 24HolA] 45 mU/ml GOol|A] 8A17F E9t Azl
Al MCV#}(midcytotoxicity value)o] Uirh 2] GO9 4}
S &io] Ui R ENE WYAY FIAE ZRARSYI
f5lkd HFAA £FELE Yt HSAZNA A Zol
GOE Azlgt & 7B EA7E YN g8 Fuhg ¢
Aol ZHolA ZABY| Al SRB 2418 3 23 GOY
AelsTd vlasid 245120 MCVE 30 mU/ml GO A
glollA LERATHFig. 3). 313 30 mU/ml GOE 8417t S¢F 4!
BAZol Aeishz] A 15-140 pg/meS MKHEPRRE HEHR
o] Ztzt =&ME uigollAl 3417 SOt Ag] § BAF Nl
Skol vlElsle & thlded 718 BTt 6] &3] 70
ug/ml, 140 ug/ml MKFEFRFE HBEEY Melosde iR
ool Higle] Rgast E7HE UERATHFig. 4).
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