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Effects of Jingansikpung-tang Water Extract on LDH Activity
of Cultured Spinal Sensory Neurons Damaged by GO

Kwang Su Park, Kang Beom Kwon, Eun Kyung Seong, Yong Sun Song’, Do Gon Ryu*

Department of Physiology, College of Oriental Medicine, Wonkwang University
1: Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Wonkwang University

To evaluate the effect of Jingansikpung-tang(JST) water extract on cultured mouse spinal sensory neuron which
was inhibited by glucose oxidase(GO)-induced cytotoxicity, MTT and LDH activity assay were carried out after the
cultured mouse spinal sensory neuron were pre-incubated with various concentrations of JST extract for 3 hours prior
to exposure of GO. The results obtained were as follows: GO, a oxygen radical, decreased the survival rate of the
cultured mouse spinal sensory neurcn celis on MTT assay. JST water extract have efficacy of decreasing LDH activity
increasing by GO in cultured mouse spinal sensory neuron. From above the results, it is concluded that JST water
extract has marked efficacy as a treatment for the damages caused in the GO-mediated oxidative process.
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g4 - A2 - g

2 A8lol A8 URIEE glucose oxidase(GO, Sigma)E
A 2+2Y 100 U/t 10 U/me, 1 U/ meQ) AANES niso) Webs
of E&gH & A8 ZY Ay YO F 34 A18sALL 2 Qs
4 AE vy Hrlsld ARESINTE

Table 1. Prescription of Jingansikpung-tang

B EP X K- BE(Q
4+ B Radix Achyranthis Bidentatae 2
KEB Haematitum »
B g Os Draconis 192
Lally | Concha Ostreae 192
& & Carapax et Plastrum Testudinis 192
BEE Radix Paeoniae Aiba 192
% 2 Radix Scrophulariae 19.2
APi% Radix Asparagi 192
T Fructus Toosendan Seu Meliae Azedarach 64
T F Fructus Hordei Germinatus 64
ER-] Herba Artemisiae Apiaceae Seu Annuae 64
H B Radix Glycyrrhizae 48

= = 2032

3) Al Eune
HEPZNENEY 22l Michikawa §'79) ol w2}
AlgEIAT & 4% 1~328 4F0A HES HERAS
0.25% trypsino] E&}E phosphate buffered saline(PBS)2.2 A
218t & 36T, 5% CO/PB%airZ ZET 7] oAl kst
ATt HYAEE 10% fetal bovine serum(FBS, Gibeo)o] EEHH
Eagle’s minimum essential medium(EMEM, Gibco)2.Z 335] A
Z & Pasteur MHE HZE EZAIXCE B8 MEZE2
Poly-L-ysine (Sigma)Q & HA2] 3 9%6-multiwelloll 3x 10°cells/
wello] WEZ NEE EFSIHCE BFE AzEe 39 (HH2=2
NS WO BB} FUOP 7Y SOt S B U
ol ARZSIITE
4) Glucose oxidase(GO)2] Azl
GO7} 47 9] A2 FA Zoll IR E GBS ZAKY]
el AFAI aieret AZMEE 0.6%-D glucosert BHE
MEMC = 33| MES thg GOg H4azZi1gAzol el
= BASIEnL
5) AZFYE 3 PolaH #E
(1) MTT &
MTT<3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (Sigma)> HZF2 Mosmann''9} ¥hHol 9J8IC GO
L} SO E Ml i AIA M2 E PBSE 33) MASH & Ay
AZESH 50 mg/meQ] MTITE welld HESTE 54510 dof 3
7T, 5% CO, & £EF H71dA HYBIUCT vl &8 &
dimethylsulfoxide (DMSO, Merk)E X|2|$} C}2 spectrophoto-
meter2 570mollA] EBEE FEF R vl ZARIAC
() LDH 82
LDH g4%9 &FE #=3ge LDH/LD procedure
(Sigma Diagnostics)Z ©1€510] LN RS AEEIATCH
% phosphate buffer (pH 7.5)0l 259 NADHE pyruvate
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219] 9120l 0|83l spectrophotometer®] 340nmoliAl9) &
BT 2282 siYN] LDH 4 To) vlsishk 88 ol&3)
ol LDH 45 & 83
6) B4 Al

A3 Ao g {oldol HES ANOVAZ Tukey-
Kramer multiple comparison testol] 21513 21 pgto] 0.05 o015}
el ATk Falgt AR st

4 3

1 4I2AR719 S8 ER
1) NzAEE B4 MTT 3

ULARRI17E MY A2 B 2ol mIRlE QS £
A¥s71 Y5l glucose oxidase(GO)7} 5 mU/mé ollA4] 40 mU/
nt 7t sEE EZHE oigAolA] 6413 F¢t vyt &
GO9l 54 ETE MTT assayioll sl RAKg A A2lsh
kol vlEsl A2 YEgo] Z4sIFrt E38] 20 mU/ml
9} 40 mU/nt GOE ATist Z2 o]9 Y&ES2 712} 50.9%
(p<0.05)%} 47.4%(p<0.01)E tiZ=Tol BISkKd BF |5
A Uebdti(Table 1).

Table. 1. Absorbance(% of control) at 570nm wavelength for the
MTT assay on glucose oxidase(GO) in cultured mouse spinal
Sensory neurons.

Decrease rate of

GOmU/m) MTT absorbance(570nm) cel viability(%)
Otcontrol) 057007

5 046+005 193

10 036003 3638

20 0.29+0.06* 49.1

40 0.27+0.04" 526

Cultured mouse spinal sensory neurons were treated with various concentrations
of GO for 6 hours. The values are the mean+SE for 6 experments. Significant
differences from the control are marked with asterisks. *p<0.05 **p{0.01

GO7} AlZholl w2t iy A4-ZZIFM 2ol mXE &
£ ZAN8I7} 9181kd MCV(midcytotoxicity value)ZtQl 20 mU/mé
GO7} g miglolA] HLAZUNFHEE 242 2~8K1L &
o vierst & A9l WEEE MTT assay@oll 95l RAIBIE
o} 11 23 GOg AMeldh Akl wzt M EZNEE] YA UE}
K. §3] 6417Hp<0.05), 8417H(p<0.01) M) &oll& thZE o) Hl
sl FOsHA Z4adiiri(Table 2).

Table 2. Time-response relationship of glucose oxidase(GO) by MTT
assay in cultured mouse spinal sensory neurons

GO MTT absorbance(570nm)

mumbd "o h ow 4w e g
0 063+007 061+005 058+006 054+004 051002
20 056+007 040+006 034+005 026+004" 0.15+001™

Cultured mouse spinal sensory neurons were treated with 20 mU/al GO for
various tme intervals, The values are the meanxSE for 6 experiments. Significant
differences between groups are marked with astensks. *p¢0.05 *p<0.01
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2. |AERES 83 LDH 33
1) Glucose oxidase(GO)%] F&F

GO skol w2 LDH 84T E FH3l7] {6k GO7}
1-100 mU/md 7HA19) SEE 2tz Eahe sl doola] M7z
BHEE 6417 SO AM2Ig & MEHIHNE FEF LDHY
FHTE I vln ZARBIKPCE 1 23 GOE AMejs 5%
o BlEsld LDH 88T rl E7161 MlZol S4€ Vepdch
E35] 50 mU/n(p<0.05), 100 mU/né(p<0.01) GOS} BRE iz
ol Bidlad S8 E718 VIERY M MCVat(midceytotoxicity
value)2 50 mU/mé GO9J HzjollAl LIERSCHFig. 1).
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Fig. 1. Dose-dependency of glucose oxidase(GO) on LDH activity
in cultured mouse spinal sensory neurons. Culfiures were exposed 1o 1, 25,
0 and 100 mU/al GO for 6 hows, respectvely. Amount of LDH release was
measured at waveiength of 340nm. The resulis wnd-cate the mean+SE(n=6j. Sgnificant
dftarences from the cortrol group are marked with astensks. *p¢0.05 p<0.01
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Fig. 2. Dose-dependency of Jingansikpung-tang water extract for
its neuroprotective effect on glucose oxidase(GO) in LDH release.
Cuitured mouse spnal sensory neurons were treated with JST eater extract
Cuitures were prencubated wth 15, 30, 60 and 120 w/m JST waler extract for 3
hours, respectvely. After then, cutures were exposed to 50 mU/ml GO for 6
nours. LD release was measured at wavelength of 340nm. The values are ihe
mean+SE for 6 exper.ments, Asterisks ndicate the significant differences from the
JST nor-treated group. *p<0.05 ™p<0.01

ek e ZRIAMZ gl glucose oxidase(GO)Q] 4t
S8 &aloll A4 EFHEREBY S LDH 4% SHolA
Z A7) Q8kd GOSl MCVZEQ! 50 mU/nl GO ETollA] 64
7F B0 L& A]7]7) 3217} HMofl 15-120 g/ md SAFEEE HEH
ol 2tzt Zake wlolA] HAEITH F 0]Y YolFUE KA}
315tk 1 Z3 LDH 45 9) Hslol] oAl SERE 1Y
a2 Aelg 22 FYS Hah= UEWIX] ZUTH 40 mU/me
GORMS R8st 39 UERI100%0] Hiskd 168.6%F S0l8t S
712 UEh 242 UeRICE 28U SRS JENE 34
7h 20 MRS B sLAEHCE GOol gk &8t

LDH 84571 #5A 248l GO Edof g eoj i)
E BErt £6] 60 pg/me, 120 pg/mt KBRS FIEE Aol
S YEP1686%00 HIZIA 2k 119.4%(p<0.05), 99.2%(p<0.01)
2 |98 Wola e UekICKFig. 2).
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ol Ui XA JTE sl FU L2 SIS0 EEE
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F719] A5HE &2lol thla Stz ol 3t Atke 21
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2 A 719 5178 7158 Y HEZZRGMZol REF
BEAS JENY YolGAE ZTABIATE HA glucose oxidase
(GOYY ZZIA N ol vhiet FHENE MIT assayES ESI
FARBIACE 11 234 Aelst GOQl st A7t vlEisho] Al
o WEG0| LAFIHTHTable 1-2). 1= GO7} AHAAIRYIE &
BI5lal A4S UER RO E ALEED) 01318 GOY) 418 &
Aol thBlo] FEHRAS ABES Yol A1E LDH 84859 &
g Edlol 25Tt MA lipid peroxidation®} LDH 4%
o} YJolA] Helet GOY =T vlElskd AlZol =S4 LERY
Oni(Fig. 1) MCV(midcytotoxicity value)gto] 50 mU/mé GOQ|
Aol UERGTE SUFRERE JEAs AX2)d shol vl
8l LDH #8571 245N o E8] 60 pg/me, 120 pg/meS
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