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/ Effects of Herbar Chelidonii on the Cultured Spinal
Sensory Neurons Damaged by XO/HX

Byung-Cheul Shin, O.M.D., Ph.D., Yung-Sun Song, O.M.D., Ph.D.

Dept. of Oriental Rehabilitation Medicine, College of Oriental Medicine, Won Kwang University

Objectives and Methods @ To evaluate the mechanism of oxidative damage by xanthine oxydase(XQO) and hypoxanthine(HX)-induced
oxygen radicals, MTT assay and NP assay were carried out after the cultured mouse spinal sensory neurons were preincubated for 4
hours with various concentrations of XO/HX. And the amount of total protein, neurofiament EIA, lipid peroxidation and LDH activity
were measured, to evaluate the protective effect of Merbar Chelidonii(HC) water extract on cultured spinal sensory neurons damaged
by XO/MX, after the cultured mouse spinal sensory neurons were preincubated with various concentrations of HC water extract for 3
hours prior to exposure of XO/MX.

Results : XO/HX decreased significantly the survival rate of the cultured mouse sensory neurons by NR assay and MTT assay in
proportion to concentration and exposed time. In proportion to concentration and exposed time on cultured spinal sensory neurons,
XO/HX showed the quantitative decrease of neurofilament by EIA, the decrease of total protein amount by SRB assay and the
increase of lipid peroxidation as well as LDH. HC showed the quantitative increase of neurofilament and total protein, but showed the
decrease of lipid peroxidation and LDH activity against the neurotoxicity of XO/HX.

Conclusions : From the above results, it is concluded that XO/HX have a neurotoxic effect on cultured spinal sensory neurons and
that the herbs extract, such as HC, prevent the toxicity of XO/HX effectively in that they decrease lipid peroxidation and LDH activity.

Key Words : Herbar Chelidonii(HC), Xanthine Oxydase(XQ), Hypoxanthine(HX), Spinal Sensory Neurons, Oxygen Radicals
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ol wel Tkl & A% 34" AFA A
23 HFLAAELE  025%  trypsin®] EE}%
phosphate buffered saline(PBS)2.2 M3 $ 3

6C, 5% COy9%% air2 ZH@ F27] oA i%
sttt #EETTH 10% fetal bovine serum(FBS,

Gibco)e] ¥%3¥  Eagle's rninimum essential
medium(EMEM, Gibco)2.2 33] A& 3 Pasteur
oz HAEXE EYAFEY EEE ATES

poly-L-lysine(Sigma) 2.2 A28 96-multiwellol
3X106cells/welld] WEZ NITE BFsgct &3
9 AZE 3Y 7H4oz QRS EEROE wdlst
of Fon 7d Fob KEHEK A HERd AM-SIA
t}.

4) BEAHE BE

it E 7T AF S AeREMRS e "<
FAYeE7] 18] AR vkt FHERE
THRAEE 06%-D glucose?t ¥ EMEMOZ

9%g

33 AAF gg 1~200mU/ml XOo 0.1~50mM
HXE 98 F=2 2§8q 83 o ol &
zte] wjFdoi A 1~24A7E 5 A T 243
Aot
5) WSl X BHEYR BE
(1) fRLEFR 447
O MTT E&
MTT<3-(4,5-dimethylthiazol-2-y1)-2,5-diphenylt
etrazolium bromide(Sigma)> &8-S Mosmann' <]
Fgol <&t MEEHEY FASAE EHG

18 TSRS PBSE 33 AAd $ Ad Az
3 S0mg/mle) MTTE welld RAKEEEZ 345y
Yol 37C, 5% C0, & zd¥ oA s}
Aok 5% 5¢ 7 #% dimethylsulfoxide(DMSO, Merk)

£ 3 oS spectrophotometer2 530nmoll A &
FTE WES W R AR
@ NR A%

Neutral red(NR, Sigma)?| % %2 Borenfreundt
Puerner(1984)%¢] dhdle] wth 2 oy R
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Tt

® Neurofilament enzymeimmuno assay(EIA)
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€2 13N B 02% Triton X-1000] 34
PBSZE 33 AAdct. AlE 94a3 NE14(1:100,
Sigma)Z  1A7F FF WAl ¥ 0.04%
O-phenylenediamine(OPD, Sigma)®} 0.02% hydro-
gen peroxideZ A28 Th3 Dynatech Microelisa
reader® 490mmolA FZEE Z2As FZH
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£ 77 20mi} 03mlE ¥ 108 Fot ¥ A
o} ¥ 455 TBAZ 10mlE 7H3F 3 90CollA
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1) MREFER 547

(1) MTT EE

XO7d K HEEREmEe nxe 93s
241817 98t ImU/miol A 30mU/mi7zt=) 9] Zhzd
o FEZ XO7 L3HE #ERAA 4N B
£ F X009 =4&H#E MTT assayel 93t
ZAHE A3 ImU/ml XO AgdHE Axe] A&
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Fo] dZF(100%) Hlst] 71.9%2 vEhton
10mU/mle] Aol HE 625%= Uebdth 1gv
20, 30mU/ml XO& A3 3¢ AX 48 7
7} 50.09%(p<0.05)9+ 375%(p<0.01)E 2o H]s}
o F98tA @A JeldtHTable 1).

Table |. Absorbance(% of control} at 590nm
Wavelength for the MTT Assay on
Xanthine  Oxydase(XO) in Culiured

Mouse Spinal Sensory Neurons

MTT Decrease of cell
absorbance(590nm) viability(%)

control 0.64£0.07 -
1 0.46£0.05 28.1
10 0.40+0.06 375
20 0.321+0.04~ 50.0
30 0.24£0.02++ 62.5

Cultured mouse spinal sensory neurons were treated
with various concentrations of xanthine oxydase(XO)
for 4 hours. The values are the meantSE for 6
experiments. Significant differences from the control
are marked with asterisks.

«p<0.05; =p<0.01

XO(mu/mi)

XOMHX7} A7t mhet ¥53 HEERAB Aol
nAe AFE 2AR] 98 20mU/ml X0/
0.ImM HX7} 23hg s5EKA Y HhRE s
S 44 1~9A7 B #ES & AXY 428 E
MTT assayl 9Jdte] a3t vl AR A
177 gl M e 27 (100%) Hdte 794%9)
AMEAEEE BHY T3 A7 s QoA
638%% WETRT thh A Jegon 6Azt
ol A= dzad vlste 475% (p<0.08)Z, 94
7 EHAMNE 2718%p<00= ZZ Jehdtt
(Table T0).
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Table Il. Time-response Relationship of Xanthine
Oxydase(XO) and Hypoxanthine (HX) by
MTT Assay in Cultured Mouse Spinal
Sensory Neurons

Table Ill. Absorbance(% of control) at 540nm
Wavelength for the NR Assay on
Xanthine Oxydase(XO) in Cultured
Mouse Spinal Sensory Neurons

XO/HX MTT absorbance(590nm)
(mU/mi/mM)  Qnr thr ~ 3hrs  6hrs  Ohrs

061 063+ 061+ 057 054+
008 004 007 0.05 0.03

052+ 050+ 029+ 027+ 0.15+
006 003 002 004 0.01=

Cultured mouse spinal sensory neurons were treated
with 20mU/ml XO/0.1mM HX for various time intervals.
The values are the mean®SE for 6 experiments.
Significant differences between groups are marked with
asterisks.

*p<0.05; +p<0.01

0

20

NR Decrease of cell
XO{mUjmi) absorbance(540nm) viability(%)
0 0.56£0.09 -
1 0.45%0.06 19.6
5 0.40+0.04 28.6
15 0.29+0.03~ 48.2
30 0.23£0.01%= 58.9

Cultured mouse spinal sensory neurons were grown
in media containing various concentrations of
xanthine oxydase(XO) for 4 hours. The values
represent the mean®SE for 6 experiments.
Significant differences from the control are marked

with asterisks.

*p<0.05; «p<0.01

(2 NR 2
s em - . Table V. Time-response Relationship of Xan-
Ql A o} 7. =
i%)\]{} ok WS HHREmMGHIEE Ca thine Oxydase(XO) and Hypoxanthine
Mg -free¢l Hank’s balanced salt solution(HBSS, (HX) by NR Assay in Cultured Mouse
Gibco) 2.2 33 AFF T XO7F 1mU/miolA Spinal Sensory Neurons
ImU/mIAA Y =2 747y 2FE HERAA 4 XO/HX NR absorbance(540nm)
A EES Oe AxY AELL A Az MUmimM) ohr  thr  Srs  Bhis  9hrs
. CAES O 055+ 054+t 051+ 053+ 052+
Hste 804% 2 Yeldow SmU/mlet 15mU/miol 042+ 038+ 033+ 028+ 0.19%

19 003 004 003 003 002

Me 47 71.4%9F 51.8%(p<0.06)2 WERtTE =3 ,
Cultured mouse spinal sensory neurons were treated

30mU/ml XOAA+ 41.1%(p<0.01)e] A& with  15mU/ml - XO/0.1mM  HX for various time

intervals. The values are the mean*tSE for 6
E‘rk}l\:}(Table m). experiments. Significant differences between groups

XOMHX7} sesgA|7he| wel FRREMREMIMES  are marked with asterisks.
AAE 9Re 2AR) st NRSORY 1smy  PO0Y PO
/ml XO/01mM HXFEZo)A 1~9A17F Fot #Ee
5 7 Nz E NI AEES AR A 14
7 #ERAAE d2Z100%) vlste 764%2 U °
B om 3A1ZF Mol A 647%2 UEEom 6, 2 WD BR
Xz WM e 27t 538%(p<005) ¥ 365% 1) Neurofilament £ =
(p<O.0DZE el (Table V).

o
o
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(1) XO/HXe| g%

XO/HX5%d @& neurofilament?] %% A<
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A% neurofilament EIA®] $191A 0.1mM HXol
XO7t 15~0mU/mi7AA 9] s=2 Ztzh x3e #
EWRO A BERESHEE 4M3F B A
¥ neurofilament®] %4 ¥sE Uz wu
AR 15mU/ml/01mM  XO/HX Ao e
neurofilament®] %43 Wt h2a(100%) Hlst
o 799%Z Yehgow, 25mU/ml/0.1mM XO/HX
AgdXe 127%2 ekt £ 45 90mU/ml
/0.1mM XO/HX9| AgldlM= 22 539%(p<0.05)
9} 344%(p<0.01)¢] neurofilament %<& ‘/}E}‘ﬂ

1080 #g/ml HC7F ZE Kol dxed &
o]9] w32 neurofilament EIAY 0.2 ZAM3HY
o

HCE 29 10pxg/ml, 20¢g/ml, 40pg/m HCE

e A AZY neurofilamentd %4 WaE
XOMHXee Hgs giz22(100%)) Bsteq Zz

107.0%, 1158%, 1368%% UelY F7kele 43S
Yeoy 942 Holx &y 1y &u
g/ml HCHE A= 1632%(p<0.05)2 #9§ Z7}
& Uehti(Table VD).

oA 723k H(Table V).
Table VI. Dose-response Relationship of Herba
Table V. Dose-response Relationship of Xanthine Chelidonii(HC) for I's  Neuroprotective
Oxydase(XO) and Hypoxanthine (HX) Effect on Xanthme Oxydgse(XO) and
by Neurofilament Enzymeimmuno Assay Hypoxanthine(HX) in Neurofilament
:\ilEIA) in Cultured Mouse Spinal Sensory Concentration El absorbance(490nm)
eurons of hebal HC
El Decrease of medicine XO/HX XO/HX
XOMHX(mU/mi/m) absorbance(490nm) neurofilament(%) (sug/me) OmU/mi/mM 45mU/mi/mM
control 1.54+0.18 - controf 1.39£0.13 057£0.04
15 123+0.13 20.1 10 1.37%0.15 0.61£0.07
25 1.12+0.06 27.3 N "
45 0.83+0.05 46.1 20 1.33x0.11 0.66x0.05
90 0.53£0.04++ 65.6 40 1.4610.16 0.78+0.07
Cultured mouse spinal sensory neurons were exposed 80 1.45%£0.14 0.93+0.06+

to various concentrations of xanthine oxydase(XO) and
hypoxanthine(HX) for 4 hours. Amount of neurofilament
was measured by enzymeimmuno assay(EIA). The
values are the mean=SE for 6 experiments. Significant
differ— ences from the control are marked with
asterisks.

*p<0.05; *p<0.01

) aExS MR

XOHXel o3t &€ B HERE M
of g HCe &3E neurofilament®] U¥HW3}=
HolAl AR fEle] XO/HXY MCVE
45mU/ml XO/01mM HX5EolA 2% AREREm
RS AT ¢ =E2A1717] 3AT A 10~
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Cultured mouse spinal sensory neurons were treated
with 10, 20, 40 and 80uxg/mHerba Chelidonii(HC)
respectively. Cultures were prein— cubated with HC for
3 hours respectively. After then cultures were exposed
to  45mU/ml  xanthine oxydase(XO) and 0.1mM
hypoxanthine (HX) for 4 hours. Amount of neurofilament
was measured by enzymeimmuno assay(EIA). The
values are the mean*SE for 6 experiments.

« significantly different from the value of control group.
«p<0.05; *p<0.01

2) Lipid peroxidation &=
(1) XO/HXe| &

XO/HX¢ &
371 91ste] 0.1mM HXel

5o w& lipid peroxidations &7
X07F 1~30mU/mi7HA
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o) Fr2 7z} ¥ fRelA BHRREmSHE
faE 4717 Bek A3 & TBARSE HlEstz Al
29 AELE UxTH v A 1 A
ImU/ml XO, 5mU/ml XO #o)4E TBARS7
2 (226£35)00 wlste 77 264138 31.9%45
2 Yelgten, AEAEE] B
(100%)0] wate] Z+zH 1168%, 141.2%= e
%3 15mU/ml XO, 30mU/ml XOE A3 A
TBARS7} 247h 347+3.2(p<0.05), 499%56(p<0.01)
2 Yehgon ATIAEE ZAaee dzxdd b
o] 247+ 1535%(p<0.05), 220.8%(p<0.0DE b}
folst Z718 YERITHTable VI).

(el e]
drge

Table Wii. Dose-response  Relationship of  Xanthine
Oxydase(XO) and Hypoxanthine (HX) on Lipid
Peroxidation in Cultured Mouse Spinal Sensory

Neurons
TBARS Decrease rate of
KORX(mU/mImND - ioscells)  cell viabilty(%)
control 226+3.5 -
1 26.4+3.8 116.8
5 31.9+45 1412
15 34.7£3.2+ 153.5
30 49,9+ 5,6+ 220.8

Cultured mouse spinal sensory neurons were exposed
to various concentrations of xanthine oxydase(XO) and
hypoxanthine(HX) for 4 hours. Thiobarbituric acid(TBA)
fluorometric assay was adopted to analyze lipid
peroxidation and TBA reactive substance(TBARS) was
represent as pmol/106 cells. The values are the mean
+8E for 6 experiments. Significant differences from
the control are marked with asterisks.

*p<0.05; «p<0.01

2 vExS BR

XO/HXel 2Jste] &a4e % HRERE e
o th3t HCo &¥E lipid peroxidationZHellA %
Abal7] fete] XO/HXS MCV#ES! 15mU/ml X0/
0.1mM HXFZolA 4A7F Bt =&A7]7] 3A3F

Aol 10~80pg/ml HC7h X3 #57E)AA AA
23 & olo] WAAHE FALSATH

HCE Azt Ao glojx XO/HXRH: A
74$- TBARSE WZF(251L18)d wjste} 543+
672 uJEhtom 10pg/ml, 20xg/ml, 40uxg/ml
HCY AgdAe XOHXHS HEd dz2(Bl
T18)o nlste] zH 81.8%, 76.2%, 713.8%% UE
U f94S Bolx &k} 18y 80xg/ml HCAH
2o lojME dizatol vlske 582%=2 et
93k 7+ (p<0.05)E YEPATHTable VID.

Table Vill. Dose-response Relationship of Herba
Chelidonii(HC) for It's Neuroprotective
Effect on Xanthine Oxydase(XO) and
Hypoxanthine(HX) in Lipid Peroxidation

TBARS(pmol/106celis)

Concentration of

hebal medicine HC
wend) XOMX XO/HX
OmU/mi/mM 15mU/mi/mM

control 25118 543167
10 25.3%3.1 444174
20 256x2.4 414+38
40 247+35 40.1£5.6
80 242+26 31.6£4.2+

Cultured mouse spinal sensory neurons were treated
with 10, 20, 40 and 80 ug/ml Herba Chelidonii(HC)
respectively. Cultures were preincubated with HC for 3
hours respectively. After then cultures were exposed
to  15mU/ml  xanthine oxydase(XO) and 0.1mM
hypoxanthine (HX) for 4 hours. TBA reactive
substance (TBARS) was represent as pmol/106 cells.
= significantly different from the value of control
group.

*P<0.05; P<0.01

3) LDH &£
(1) XO/HXe| &

1A HRREMEMRY oM XO/HXEEd
wE LDH BA4EE 3437 989 0.1mM HXol
XO7F 1~50mU/mi7AA o) s=2 ztzh L3 #hE
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WOl A SHEIaS 4A7 B H2d & AR
U2 2% LDHYS d273 vl 2AIE
a1 A% ImU/ml XO, 10mU/ml XO HzlelAe o
ZZ100%(16.711.3)o vlste] Z+zh 132.3%(22.1%
15), 1383%(23.1£1.7)2 Jepeth ®£3 30mU/ml
X0, 50mU/ml X0F AH&st 45 247 1635%(27.3
£2.1)(p<0.05), 1964%(32.8+2.8)(p<0.01)E  EbH
X0Z AZsA gL gz v fosA F
7Vt o), LDHEA %9 MCVg-e 30mU/ml XO
o Ag)olA UeptHTable X).

Table IX. Dose-response Relationship of Xanthine
Oxydase(XO) and Hypoxanthine (HX) on
Lactate Dehydrogenase (LDH) Release in
Cultured Mouse Spinal Sensory Neurons

XO/MX
(mU/mi/mM) control 1 10 30 50
Amount of LDH 167 221 23.1%= 27.3*+ 328+28
Release 13 15 17 2.1+ **

Cultured mouse spinal sensory neurons were exposed
to various concentrations of xanthine oxydase(XO) and
hypoxanthine(HX) for 4 hours. LDH release was
measured at wavelength of 570nm. The values
represent the mean* SE for 6 experiments.

« :significantly different from the value of control group.
xp<0.05; *p<0.01

@ aExe #R

XO/HXOl 9ate] &89 5% HREMEME
of e HCY &7 LDHEAE ZWelA XA}
71 98td XO/HXS MCV#SY 30mU/ml X0/
01mM HXsEAM 447+ Bt =& A717] 3A1%F
Ao 10~80xg/ml HC7F EFH #HKANA AA
g3 3 ol WolaHE AN 1 2}
XO/HXeHS st A% dz27(185+19) Hlst
o] 458+37% vVERGTh 10pg/ml, 204g/ml HCH
Aelol N XOHXTHS A2d zgd gt 2
7t 82.3%, TAT%E VERtou froAde HolA &
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obeh, 23y 40 pg/ml, 80 xg/ml HCHE A & 2t
7+ 50.7%(p<0.06), 545%(p<0.06)Z YERt tiZzT
o vae §93 7#AE JelitiTable X).

Table X. Dose-response Relationship of Herba
Chelidonii(HC) for it's Neuroprotective
Effect on Xanthine Oxydase(XO) and
Hypoxanthine(HX) in Lactate Dehy-
drogenase(LDH) Release

Amounts of LDH Release

Concentration of

hebal medicine HC
(u8/mk) XOMX XO/MHX
OmU/ml/mM 30mU/mi/mM

control 18519 458+3.7
10 18116 37.7t4A1
20 17617 342£32
40 17315 23.2+2.8+
80 172+18 250+2.3+

Cultured mouse spinal sensory neurons were treated
with 10, 20, 40 and 80ug/ml Herba Chelidonii(HC)
respectively. Cultures were prein- cubated with HC for
3 hours respectively. After then cuitures were exposed
to  30mU/ml xanthine oxydase(XO) and 0.1mM
hypoxanthine (HX)} for 4 hours. LDH release was
measured at wavelength of 570nm. The values are
represented the mean*SE for 6. experiments.

« :significantly different from the value of control
group.

*P<0.05; =P<0.01

4) SRB &

(1) XO/HXe| #&

XOMX7} 23 HEEREmEMel wXs 9%
S ZogwAce ZHoA 2AE}7] $iske] 0.1mM
HXo| 5mU/ml~50mU/ml 74219} XO7+ 2+ 23
9 ROl A AN B HET F XO/HX 9
3 gula ghge] sl dis] 2AME A3 5mU/
ml XO HAMe e FAol hzxT(100%)
o Hlste 845%= UEhgow, 20mU/mle] Al
AE gz vstd 71.8%E tha WA etk
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g 35, 50mU/ml X008 Ag 74 dud §4

747} 546%(p<0.05)% 45.2%(p<0.0DE et
I8 B3 tHTable XI).

Table XI. Dose-response Relationship of Xanthine
Oxydase(XO) and Hypo-xanthine(HX) on
Total Protein Synthesis in Cultured Mouse
Spinal Sensory Neurons

concentra)tfr/lm(u M) Total Protein(% of control)
control 100+7.6
5 845185
20 718193
35 54.616.4+
50 45214 2«

Cultured mouse spinal sensory neurons were exposed
to various concentrations of 5, 20, 35 and 50 mu/ml
xanthine oxydase(XO) and 0.1mM hypoxanthine(HX)
for 4 hours. Amount of total protein was measured by
SRB assay(540nm), and shown as % of control. The
values are the mean=SE for 6 experiments.

= :gsignificantly different from the value of control
group. *p<0.05; +p<0.01

(2 BEXS R

XO/HX| o3 #235 FRRRAMSHKC oA
HCY a#E Fuide FAAsISHAA HAlet
71 9t XO/HX9 MCV# 35mU/ml XO/
0.1mM HXFEANA 4A17F F<t =FA17]7] 3417
Ao 10~80pg/ml HC7F E3Hel sE#RlA AA
g F olo] WolEARE AT

HCY Z$ol QoM XOHXTHE Hd 4+
Zehiido] ofy Wate dEF(100%) sk
452%2 ety 10pg/ml, 20pg/ml, 40 g/ml
HCY HPdME dizFd Hlste 2z 563%,
61.7%, 684%= Yehdou fodAe gl a9
U} 80xg/ml HCY ATolME 802%2 el t=
Z(100%)l vlste frofdtAl F7HstATH(Table XI.

Table XlI. Dose-response Relationship of Herba
Chelidonii(HC) for It's Neuroprotective
Effect on Xanthine Oxydase(XO) and
Hypoxanthine(HX) in Total Protein

Total Protein(% of control)

Concentration of

hebal medicine HC
(ugfme) XO/HX XOMHX
OmU/mi/mM 35mU/miimM

control 100=£8.8 452+58
10 100+6.7 56.3+4.2
20 100=6.9 61.7£7.4
40 100+9.1 68.4£3.5
80 100+7.2 802t 8.6+

Cultured mouse spinal sensory neurons were treated
with 10, 20, 40 and 80xg/ml Herba Chelidonii(HC)
respectively. Cultures were preincubated with HC for 3
hours respectively. After then cultures were exposed to
35mU/ml  xanthine  oxydase(XO) and  0.1mM
hypoxanthine (HX) for 4 hours. Amount of total protein
was measured’by SRB assay(540nm). The values are
the mean=SE for 6 experiments.

= :significantly different from the value of control group.
* P<0.05; +P<0.01
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Wolel e figaEse) sk,

dojste] A2 ATEFVS AWEw g4
27t glutamate toxicity®ll <J3F AN A EALe] FH
3‘1%— A E4olH, gatst BAo] 2343

gAolgtal Hage] wel HAZEZHEH fus

g3 A2 stEd g9 i) A3
sol gtk olg 3 AAMEEY LAV|HOZ free
radical, glutamate, calcium overloads %<& 845
o] Fighe AoR dA glom matA olg A

8982+ glutamate receptor antagonist, calcium

-L

o ol

0::.‘

channel antagonist, GABA neurotransmission 272
A, NOS inhibitorsSo] A7 1 k.
FIE¥(Herba Chelidoni)e ¥#AHIS A8 AJE
9 As1e AR 2R, ke HE A
NS RS B, KB, MiolH, BRSILRE, (AIESA
fm, kel %92 73 ok i Al
T 99 7HA alkaloid7} &GH Tk 2 Folle
chelidonine 41%, protopine 22%, stylopine 17%,
allocryptopine 9%, berberine 5%, chelerythrine 3%,
samguinarine 15%, sparteine 0.1%7} &85 9l
31 & hydroxychelidonine®| &%) it} alkaloid
9ol = chelidonic acid, malic acid, citric acid,
histamine,
ol AL
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= A WGAZ el Ao,
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TR Ao} M excitatory  amino  acid,
EAA)Y EH|E Z22A712% AZW Ca2+ o =
=g AR oeN AEe =3 AE A
S 2Y3AAE 7H5A0 Adn AZART B ¥
dME XOHXE H#ED HiEREmEd g
& =k Azl wldste] o] LDH #4371
o FURAF Hoed ol AETY
lipid peroxidation® %oz <3 AEe &
&, AR &4 R dRARYAE AT

=
A=

o

>

o 7198 Aoz Azen?

AEsE W3k neurofilamentd =A<
neurofilament EIA] 9lojA XO/HXE W¥d HEE
R RS el g FE
neurofilament®] ¥& FALUA FAARALH,
HmU/ml XO0.1mM HXFZoA4 MCVI#HE yE
W THTable V). 284 45mU/ml XO/0.1mM HX
g HAFEAAABAEA A3yl A 10~80 pg/ml
9 BEFZE T3E vt 347 Tk A
3 A9 x| vEd neurofilamente] %¥e]
Ve AFS Uelled, 53 80ug/ml HC A
dlA 1632%(p<00B)2 FoAH% FVE vedd
(Table VI). & A7} XO/HXTe] Aol w]3}he]
NAAAL] FH 2718 B AL ol HEN
7h AaAR7Y BAS AANAAY B AT
gl A JEFE Fo ABFMAY RS
ZANAE 7540l 2 AeE Ady”

XOHX7} A F skl wxe 9EE 2A
371 98t 01mM HXel XO7F 1~30mU/mi7HA]
o o rz 747 g wGddN FHERE
SIS 4A7F B<F w9 lipid peroxidation®
AT HOHXE AZAE Add 5%
Azt vl#lslel TBARS F5& FIXUA F7H
e 15mU/ml X0/0.1mM HXsEA MCV
%S JERNUTHTable VI). AEF7H XO/HXA <
dto] EE i DB 9 lipid
peroxidation®] WolEHE Yol Yt 15mU/
ml XO/0.1mM HXF =4 443t F<t =EA7]7]
3AZE Aol 10~80pg/ml HCV 242t 89 5%
WA AR A4S AP Fxe Hesy
TBARS ¥%9 ZAE Yehiilew, 53] 80u
g/ml HCHE oA thzFol et 582%=2 e}
Tod #A(p<0.05)E eI tHTable V). £ oA
o o3 AAfsEgo] raE AL ovle o
A7k AT Qs AREC] AbzARrld 97 A
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T 2 AgdA gAE] 93t
LDH&A o] Z4d A3rt olF FHsta itk 8
A,

XOMHXsEo we 55 FHEEmSMRE 3
o]l LDH 845+ M EKWE %% LDHY
& Uz v 2AEAed, XOHXE i &
BER Aol Heldt w2 vldste] LDH &
A Z712 HYon MCVE2 30mU/ml X098 A
2o A} Yebstti(Table X). EE¥S XO/HXol <
3t &AE KA HREREMSH g dog
#E LDHEAE Z9HdA 2] A8t 30mU/
ml XO/01mM HX&FZolM %=ZA17]7] Ao 10~
ug/ml HC7} 7tzk e frfEkoA 3AL 5
ob MY H$ At wxd Hl#ste LDHY
*H AAE HAow, 40pg/ml, 80xg/ml HCAHE
ofMe 22 50.7%(p<006), 545% (p<0.05)Z Y&}
U gA giz2ae] Hlet] #oF FaE veEbly
(Table X). %o <3 LDHS 8474E 2 4
oA XO/HXol et A Aaabghubgo] 7haet ¢
A3 ol Y9 FAL AR S48 HE
AA BAE BRANALSE dvse ol otk
oAlel Qo] datsiAg 2& A 4& Ut
AL Y& %.}A\ EAI= =

XOMX7} ##% BEEREwCMEd e 9%
& SRB 4o o3t FohlAge] ZHelA A}
3 A7 XOHXY AgFrd HdHste oA
o 22 Bgen 3IHml/ml XO0.1mM HX Az
FEAA MCVgE UERUTHTable XD). 35mU/
ml XO/0.1mM HXEEA 4A12F B2t 254717
317 Ao 10~80pg/ml HC7F 4zt 284 ke
BN BEXE AAE 45 A gEo A
date)] ddge F7tE HBolon, 80ug/ml HC
9 Aeo = 802%F et tl27(100%) B
st fog S8 dehilAck(Table XD, ¥ 2
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