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Effects of Scorpio water extract on Cultured Spinal Sensory Neurons
Damaged by Xanthine Oxidase/Hypoxanthine

Heung Su Yang, Kang Beom Kwon, Yong Sun Song', Do Gon Ryu*

Department of Physiology, Collage of Oriental Medicine, Wonkwang University,
1. Department of Oriental Rehabilitation Medicine, Collage of Oriental Medicine, Wonkwang University

To study the effects of Scorpio on oxygen free radical-mediated damage by xanthine oxidase/hypoxanthine
(XOfHX) on cultured spinal sensory neurons, in vitro assays such as MTT assay were used in cultured spinal sensory
neurons derived from mice. Spinal sensory neurons were cultured in media containing various concentrations of XO/HX
for 6 hours, after which the neurotoxic effect of XO/HX was measured by in vitro assay. The protective effect of the
herb extract, Scorpio water extract against XO/HX-induced neurotoxicity was also examined. The results are as follows
. In MTT assay, XO/HX significantly decreased the cell viability of cultured mouse spinal sensory neurons according
to exposure concentration and time in these cultures. The effect of Scorpio water extract on XOf/HX-induced
neurotoxicity showed a quantitative increase in neurdfilament. These results suggest that XO/HX has a neurotoxic
effect on cultured spinal sensory neurons from mice and that the herb extract, Scorpio water extract, was very effective

in protecting XO/HX-induced neuroctoxicity.
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1) N9 A
21 (scorpio) 200g& X ETiAT0] B WZ471E BB
of 3A1ZHEQr ME7IE AYTH & 3,000rpmoflA] 2027 A4 E
Zlotl gH 2E sHIIE AsE & SEUZINAA dx
slal 57.67g9) B AlHE AL
2) R A&
= Adlo AHETH Qb2+ xanthine oxidase(XO, Sigma)%}
hypo- xanthine(HX, Sigma)Z4] XO= 100 mU/m¢, 10 mU/me,
1 mU/mQ] AFRE, HXE 100 mM, 10 mM, 1 mMQ) XA
g ko] dokiol B & AE g Ayt goZ 34 A}
oAU 2t &2 2 wiekdel Hrisled ARSI
3) AEa|et
HLEZIZHEY 22l Michikawa 579 whol wizt
Aot & 4% 1~-32% YFojA MES A42A2 0.25%
trypsinO] Z&FH phosphate buffered saline(PBS)O.2 XZ|gh &
36T, 5% CO/95%airZ ZZEH &27] WollA] sioIArt. i
2F & 10% fetal bovine serum(FBS, Gibco)o] ZE}E Eagle's
minimum essential medium(EMEM, Gibco)2 2 33 M&H &
Pasteur FHOT MEE EolAZCE B2l MEES Poly-L-
lysine(Sigma) .2 HAZIE 96-multiwellol 3 x 10°%ells/well®] Y
T2 MEZE B0 25 AEE 3Y 1H0E NE2 Y
Aoz WEksle] Fom 7Y SO aiyE 2 gl AMESIC
4) XO/HX9] A&l
AAANR717E BF Q) HEAZF M 2] mxleE 9EE £
A1 H8kd GAAIZ) uierst AAMEE 0.6%-D glucoser}
sS5E MEMCE 33 MAHSH thg o3 5%9 xanthine
oxidase(XO)2} hypoxathine(HX)ol Z&Hg uijHoll4] uf st
= 2B
5) MEEY U Wolad 1Y
1) MTT B
MTT<3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide(Sigma)> HZHS Mosmann® 2PH™ol| 5%t Ak
Aa7iv 418 E Aeist miek ABAEE PBSE 33 A&
& A A Eg 50 mg/nlQ] MITE welld A ESEE 344561
ol 37T, 5% CO, & A&V FHLslold M) e ¢
# & dimethylsulfoxide (DMSO, Merkl& Agist ©i2
spectrophotometerZ 570mollA} EZEE 58 & 273 B
al ZARSISITE
(2) Neurofilament enzymeimmuno assay(EI)
HRQFE0) MM EZE PBSE 33| MASI ¢EE FA
S 0.2% Triton X-1000] E3H PBSE 33| MGt A&
25 & NEI14(1:100, Sigma)Z 1413} &9 ¥kSA]7] & 0.04%
O-phenylenediamine(OPD, Sigma)3} 0.02% hydrogen peroxide
2 Aglgl th2 Dynatech Microelisa reader= 490nmoijA] &3
T & ZFsld a3 Bl ZARBIYCE

]

6) 7 Azl

A48 2ol i 7AE9 HE 2 ANOVAZO Tukey-
Kramer multiple comparison testol] 231312 patol 0.05 o135}
ol gt OIS HOR SIYTh

A =

1. XO/HX9] Bd&7
1) NZYES B4 MTT g

AAANR717} ol E 2 F M ol v]R]E GEE ZA
371 $151 xanthine oxidase(XO)7t 1 mU/méollA] 20 mU/mé
MAG 21210 L2 EEE migrlolA] 6417 B¢t tigsh &
xanthine oxidase(XO)2l 4 EWE MTT assaytiol sl =
AYSH Z3} AEig X092 skol vlEisle MENES0] Zast
Fom E8) 10 mU/md, 20 mU/mé XO AgoA MZTo YES
o] THET100%0] BI3IH 51.4%(p<0.05), 314%(p<0.0)Z S.0/8H
ZAE UERITHFig. 1).
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Fig. 1. Dose-dependency of xanthine oxidase(XO). XO-induced
neutotoxicity was measured by MTT assay in cultured mouse
spinal sensory neurons. Cultures were exposed 1o 1, 5, 10 and 20 mu/al
XO for 6 hours, respectively. Cultured mouse spinal sensory neurons were treated
with various concentrations of XO for 6 hours. The values are the mean£SE for
6 expernments. Significant differences from the control are marked with asterisks.
*0€0.05 <001

140
control
120 1 CIXO0/HX 10mU/ml/mie

Live cells (% of control)
8

3888

XO/HX incubation time (hour)

Fig. 2. Time-dependancy of xanthine oxidase(XO) and hypoxanthine
(HX) in cultured mouse spinal sensory neurons. Culures were
exposed to 10 mU/ml XO and 02 mM HX for 1, 3, 6 and 12 hours, respectively.
Cultured mouse spinal sensory neurons were treated with 10 mU/ml XO and 02
mM HX for various tme intervals. The values are the mean=SE for 6 experments.
Significant differences between groups are marked wih asterisks. *p¢0.05: *p<0.01

Xanthine oxidase(XO)2} hypoxathine(HX)o] A}7}ol wi}
EiQE 2RI A Foll viXiE FEE ZABET 951 02
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208 FUBEO| XO/HXol 93 U et HepzRigHRol nixls a3

2 MIT assaydoll 251 shAF 3 vl RARSH 21l XOE A
28t 2 niE 5E¢ A7 A7to] ol wiek AEYEGo] 7
48182 E3] 6A17HP<0.05), 12A17Kp<0.01) Fof] thETo|
Hl5ld |falgt Zas VERITHFg. 2).

2. SRISEES g
1) neurofilament & &F
(1) xanthine oxidase(XO)2} hypoxathine(HX)9] &3k

XO/HX &To] uwZE neurofilamentd] ¥ ZHLE 4o}
neurofilament EIA0]} @Jo1A} 0.2 mM HXojl XO7} 540 mU/mé
MRS sLE 712 2 sgHol HETZRIZAEE 64
B Mgt & MEY YEEE AT BY ZABKRICH
A1} XOE Azlgt skoll Hl#sl neurofilament] ¢Jo] 2+
BT £38] 20 mU/me, 40 mU/me XO2| Z L& = Foll H)
1o 2}2} 49.3%(p<0.05), 31.3%(p<00N)E 8O3t ZAZ LIER]
S MCVZ}(midcytotoxicity value)} 20 mU/mé XO2] R glol|
A} LJERACHTable 1).
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Table 1. Dose-response relationship of xanthine oxidase/hypoxanthine
(XO/HX) by neurofilament enzymeimmuno assay(EIA) in cultured
mouse spinal sensory neurons

Decrease rate of

XO/HX(mU/ml/mM)  El absorbance(430nm) neurofiament(%)

Otcontrol) 134017 -
5 116015 134
10 084009 373
20 066 £0.05* 50.7
40 0.42£003™ 68.7

Cotured mouse spnal sensory neurons were exposed 10 var ous concentrations of
xO r 02 mM HX for 6 hours. Amount of neuroflament was measured by
gnzymemmuno  assay(ElA). The values are the mean+SE for 6 expenments.
Sqgnfcant diferences from the control are marked with asterisks. <005 “p{G.01

(2) &%4(Scorpio) BIBEWS 1

Table 2. Dose-response relationship of Scorpio water extract for its
neuroprotective effect on xanthine oxidase/hypoxanthine(XO/HX) in
neurofilament

El absorbance (430nm)

(rrz(/oﬂ/]%w Concentration of Scorpiolug/ ml)
0w/nl  5w/m 15 w/ml 25 w/ml 50 wg/m
0 1211015 123£016 126+013 124+014 128x0.18
20 074+008 088+007 104+009" 1.13£0.11™ 120£013™

Cutured mouse spnal sensory neurons were pre:ncubated with varous concentrations
cf Scorpo water extract for 3 hours, and then exposed 10 20 mU/ml :n 2 mM HX
for 6 hours. Amount of neuroffament was measured by enzymemmuno assay(EIA}
Tre values represent the mean=SE for 6 experments. Signitcant differences from
Scorpo non-treated group are marked with astersks. *p(005: **p<0.01

BRQF B A M EO) thE XO/HXY 4518 &0l 9
oA} 2:4§(Scorpio)?] TIHE neurofilament®] QX HFIEH o)A
EAKS) Q18kd XO/HXQ) MCVk(mideytotoxicity vatue)@l 20
mU/m¢ XO/0.2 mM HXQ] EETollA] 64]7F Ot L &A]7]7] 34
2+ ol 5-50 pg/me 285 HERAo| Z17F ZEHE uj dofjA] AR
Z]3} & 0]9] o]l §IHE neurofilament EIAH O F X AISI¥ITE

71 A3} neurofilament9] QFEH B0 QUojA] 288 BEEDIS X
it A2 /Y% Wil JUelAl #ict 20 mU/ot/mM
XO/HXEHE Mg 3L thR100%0 Hisky 61.2%F LiEh}
TS FHE VERITE I8 28 FBHS 3117 S¢ 1A
zlet 2f sTYENCE XO/HXol gl AAad
neurofilament®] o] £715kd XO/HXQ Z40) thdt wolg
WE BTk E3] 15 pg/nt, 25 pg/ml, 50 pg/mt 248 MUHIES)
AelolA] thEF61.2%0] Biskd 86.0%(p<0.05), 93.4%(p<0.01),
99.2%(p<0.01)Z 212t {3 718 UERACKTable 2).
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SHBlolAl 2452 BRME, BRILE, BEEE, BIGARL
B9 mEES 7R L FROE RKSIZE FE BRKS
ORI CHRMBE A i Bl KRE VE 4 UA sl
OF QAHEo] FY. SB4HY Jd ke X4,
strychinine, nicotine, pentylenetetrazololl 9]} %ol thall &4
Agg 7L, 28 S8l ok dASH FBEEE T
o, 8FFEEF0| 283K MES AL adrenalineo] 9]
SUREE AHGI ZUTH= ASE LHR?. ol 2
2 B39 dfol o5MH SE A W AMEdl 559 243
[ AFol AR JHEEES FZAYo) BN

AI2Ab7-71E xanthine & hypoxanthined] oxygenoll 9
Al 4HsbE] & o] REES xanthine oxidaseo] QaA} Fujx]o]
superoxide radical(O.)3} hydrogen peroxide(H;0,)7} 484}
78 o)A WHY A2AIR)E H(iron) ¥H261 hydroxyl
radical(OH)0] AARCF™. 2 dglolis WA A2AIS7E
F&8l= xanthine oxidase/hypoxanthine (XO/HX)& i &

A M ol M8l XO/HXoll fake AAAIF717E A
SHE FUskeAl MTIT assayyE &3l BEBICE MIT
assay™= AM|EQ| MESES ZFse YHOEA B Uil
XO/HXE Meieh & A9 wiol sl ME9 dEES RAL
3t A 51 Al QEROE BEEE ZAAAFR. 1-2)
Michikawa™§0] B8 2l YXIBIACE 0121% XO/HXYY
neurotoxicityol] tHSl 24 TFAQ] Yol FuE A5 sk
o 245 JEAS Y BedZAlZ A 2ol 341 S [AE
¢ T}HE XO/HXoll =ZA]17]1 & Neurofilament enzymeimmuno
assayE  ESI0] 2% JWEAY YoFguE AT
Neurofilament}9] Ztie Elfd ¥ (neurodegenerative
process)oll4] E31H Yoluhe Lolok!. & AEIME XO/HX
= g HeZdZRAAMEe A2t skol  dlEiskd
neurofilament®} k& ZFAE HA A 2o EMHE UERI ST 20
mU/m¢ XO/02 mM HXAglol4l MCVZt(midcytotoxicity
value)S VEPJTHTable 1). I8Lt 20 mU/me XO/0.2mM HX
g 6AIZF QO 2B MEN AMEle7] A 550 pg/miS] 2M4
Hewoe] zizh xakd eklolA] 3A17E B0t WXl & HR
AMelst skol viziskd XO/HXTE A2ig ol ik
neurofilament®] Qto] Z7I51cHTable 2). AAA 710 Q5
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