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| Abstract I

Effects of Hyungbangjihwangtang Water Extract on Cultured
Primary hippocampal Cell Damaged by Glucose Oxidase

Choi Yong Seok® - Kim Kyung Yo* - Bae Young Chun* - Lo Hyun soo* - Kim Jong Gwan* -
Han Byung Sam* - Gwon Duk Yun*

Dept. of Oriental Medicine Graduate School of Won Kwang University

The purpose of this study is to examine the toxic effects caused by glucose oxidase (GO) and the
effects of Hyungbangjihwangtang (HJT) water extracts on the treatment of the toxic effects. For this
purpose, experiments with the cultured hippocampal cells from new born mice were done. The results of
these experiments were as follows.

1. GO decreased the survival rate of the cultured cells on MTT assay and NR assay.
2. HJT has the efficacy of decreasing the lipid peroxidation.

3. HJT has the efficacy of increasing the amount of neurofilaments.

4. HJT has the efficacy of decreasing the activation of protein kinase C(PKC).

From the above results, it is concluded that HJT has marked efficacy as a treatment for the damages

caused by the GO-mediated oxidative stress. Further clinical study of this pharmacological effects of HJT
should be completed. '

* APt Fe)adE} ApdA A
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FRE Astol, FUAZH h AaA

B AN s AeAq71E fEstr] s
o] glucose oxidase(GO)YE HFESH i HiHEHIlE
o Mg F MEEHES MIT FF, NR 3
g SZHoM AR oW, FiffitEGe] W
oREHE |AY] Astd FikiESs A
HS HE BEMEMEA MAed ¥ Lipid
peroxidation”d %, Neurofilament  enzymeimmuno
assay% &F, protein kinase CPKOEA L &3
E 38} thiobarbituric acid reactive substance
(TBARS)ZFe] Wz}el AZAAALZe] Wsl, 18]
I PKCEA =S W3l Fdoa ZBS 3k
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2 Age 2183 FEL 4l 14-16Y¥9)
250-300g2] Spruge-Dawley£2] ZA7FAEl7} <
33 AFHE ALt

2) oA

B AgoA] AMR-H APhESS Bk
R REBRLRE @Rl 7Y T 94
sl AgERe 189 AAEe e
2o

Prescription of HJT

Herbal

Name Scientific Name Weight(g)
i | Radix Rehmanniae Preparata 8
e Fructus Corni 8
HikS Poria Cocos 8
e Rhizoma Alismatis 8
HigiiT Semen Plantaginis 4
o Rhizoma Seu Radix Notopterygii 4
G Radix Aralia Cordatae 4
FTReS Herba Schizonepetae 4
B Radix Saposhnikoviae 4
Total Weig;ht(g) 52

2. A3y

1) AR ZA)

FISFHHE 28 £39 104gs 247 84 F
gtxFel ¥n Wzhr|g Rabste] 3AHE¢
AE712 A"3 F 3000mpmolA 20837 €
A& Id WF vF7E AYES
T FHAZRIAAM HZ3lo 1485g9 B
AEE du.

2) oA A=

B Ao AFE3E A]2ko 2 Glucose Oxidase
(GO, Sigma)= 1M, 100mM, 10mMe] %ol
g0l Wtsd HUT ¥ 4Y Y ALY
Foz 34 AgsAY Lo ¥e A vl
Fdoll Hrtete] ARE-3IATE

£ R BEWERRd ojxls I -

3) A ZulF
Al 14-16Y89] Spruge-Dawley= 3 F 2] H
2 70% alccholZ A%, AMI H AFE
Z3o] gole] FARE ATl u¥o
AAE | FHAN A5Ale] ¥
E 7Jo]A HBSS(Hank's Balanced salc solution)
se g WA BN Hzq 299
S AA F urgs 2gsac. 2
224 0.25% uypsin 0.01% DNaseZ 3
7hsted 37 CHZAA 2087 WiFE o=
HBSSE. Fatd] Aol typsind A3 A
dn 274 golae e ARelz ©
Hzag A3l HBSE A7} F AE
3k 3ty By 3 AEdE
WAl ERAZT BEAZ LR A
2 3l uypan blueZ FHAI ZT oA
ol 4] hemacytometerE ©]-8-3}] /‘ﬂ ¥o &
2338 g 1001079 A E4E B-27, 25uM
25UM Z-mercaptoethanOIO] H71d
Neurobasal media(Boehringer Mannheim, Germany)
o] 447t wjF ¥ glutamareZ} e A2 1/2
THET 277 heFsel AAAT} A%
& Agel AHgalsch

4 GOl A=

AAAR7I7E A dHAZA A Ee 1]
B 4TS 2AB] st dAHARY wlgd
HFEEANAAALE 0.6%D glcose7t TFH-E

MEMCS 2 33] A& 3 & glucose oxidase(GOYE
A2 yEz a9 T O olF 2%
of el i AelE F BAsL

5y MEEg 2 o723t A3

() MTT A%

MTT <3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltet
razolium bromide(Sigma)> % HF2 Mosmann”>€]
o] o3t GOE AT wMF AZA

£ PBSZ 33 AHT F A A= 50 mg
/mee] MITE welld HFTFEZ A3l 4
o] 37T, 5% CO, & ZAH BF27]oA WY
sttt Hiek YEF  dimethylsulfoxide (DMSO,

o ol X

v o

glutamine,
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Mertk)E #|2l3F ©2 ELISA Reader(Molecular
Device, USA)E 570mmollA E3EE ZAZ o
ZT vl 2ARAT

(2 NR &

Neutral red(NR, Sigma)e] % & Borenfreud 2}
Puerner¥] W] wiith F o ¥x9
GOZ AT WY AFMEE  phosphate
buffered saline(PBS)C.2 33 AF F A A=z
5 mgmle NRE welld HF ¥5E2 Y
g @2 o3 3AI3F FRt 37T, 5% CO, B
ZHE F27) A wgeA. Y dEF
PBSZ 33| MAHE 1% formain© 2 THSIT
1% glacial acetic acid® *|§l ¢}-& ELISA
Reader(Molecular Device, USAYE 540nmoljA] &
BEE 28l 273 vla 2AekETh

(3) Lipid peroxidation 7 &

GO ¥ 3YFEES A8 T2 A
T Lipid peroxidation®] =32 UAAZL %<t
Aeld BERmWEHEY o9 MEgsd
€] TBARS(thiobarbituric acid reactive substances)
€ 3% ZoE, 99 Hol 12N H80:8
10% phosphotungstic acid® ZHz} 2.0m{9} 0.3mé
E ¥1 108 B vgAHAY veds ¥
TBARS(chiobarbituric acid reactive substances)2
LOE 718ta o 90=olA] 1A Bt A}
43 o2 ¥ F nbumnd® s
n-butanol A j&E F 935} o] A AF o
& ssamolX BASPH Slef ZakATk

{4) Neurofilament enzymeimmuno assay(EIA)

H%EQ EBEMCHIRE PBSE 33] MA 3
o &F2 A oS 0.2% Triton X-100°)
E3IE PBSE 33 AU AY ¥
NE14(1:100, Sigma)Z 1A]7F Bt whSA|7I%
0.04% O-phenylenediamine(OPD, Sigma)¥} 0.02%
hydrogen peroxide® X]2] 3} TS ELISA Reader
2 490omoA FAETE FAH3 dzIH
vl ZARSIE .

(5) PKC 84 &%

PKCY A& =A.2 GOt TS LA A
7t B AR ARALE HTEY
atg} A ettt & Trs-HA $3A(0mMz}
T pepride® FFI WYl FAE Ul
o 25TCAA 1587 HHgAD ohg 50 wE
Fstd ps1goldl A AXAHE PE7L
428 F 75mM QAgdoE AHY OL
A% ate] ZPetech

6 A A

AE Al g e A8 ANOVA
3o)) ‘Tukey-Kramer multiple comparison test]]
Qaigion] pakel 005 olekel R Aol
Aoz Ak

GO7} vk BEMSHMRA vlXle 9%E
ZAVS7] 93k glucose oxydase(GO)7}F SmU/mé
oA 60mU/me7=le] Ztztel ¥x g X
vj oo A SAIZE Bt wi g ¥ GOol 54
BHE MIT assayioll ofste] 2AGE A
smUme GO HedMe Alxe] y&EEo| o
ZF100%)9  BlFtd  75.3%2 ey
15mU/mee] AelelMe 63.3%= Yewth 1
ZH} 30, 60mU/ml GOE A& e 735 AE A
288 247} 48.7%(p<0.09% 31.6 %(p<0.01)
2 dz2F vldtqd fostAl @A JEET
(Table 1, Fig. 1).

GOz} AlZtel| ule} sE3 ERisniad] vl
e A8 FAE] 98t 30mU/me GO7}
EIF8 widdoA RS 242 1~7
AZE Fot v & AEY HEESS MIT
assay ol ojete] tiRTs vlm ZARRE A
AHElgk A7tol] oJEH o7 ME yEFo] Z
Adtgon B3 sAIzL 7ARMME ZZ
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50.5%(p<0.05), 40.2%(p<0.05)Z FeI} EA A
o7 {93 BAE JelitiTable 2, Fig.2).
Table. 1. Dose-dependency of glucose oxidase

(GO) in cultured hippocampal cells

Decrease rate of cell

GO(mU/mf) MTT absorbance (570nm) viability (% of control)

0 1.58+0.18 -

5 1.1920.15 24.7

15 1.00£0.09 36.7

30 0.7710.04% 513

60 0.5020.02** 684
Cultured hippocampal cells were treated with
various concentrations of GO for 5 hours. The
values are the meantSE for 6 experiments.

Significant differences from the control are marked
with asterisks. *p<0.05; **p<0.01

s

Concentration of GO (mU/m))

120

T

100 4
80

60

Live celis (%)

40

20 -

T
Control

Fig. 1. Dose-dependency of glucose oxidase(GO) in
cultured hippocampal cells. Other legends are the
same as table 1. *p<<0.05; **p<0.01

Table 2. Time-response relationship of glucose

oxidase(GO) in cultured hippocampal cells

MTT absorbance (570nm)

GO(mU/nf)

0 hr 1 he 3 he 5 hr 7 hr

0 14740.17 143£0.15 142#0.13 1381016 1360.12

30 129%0.14 1.12+0.11 1.01+0.09 0.74£0.06* 0.58:0.04**

cells treated with
various time intervals at a concentration of 30mU/
m¢ GO. The values are the mean*SE for 6
experiments. Significant differences between groups
are marked with asterisks. *p<<0.05; **p<0.01

Cultured  hippocampal

were

% RS olkls 3% -

1204 [ 1Conwol I 30 mU/ml GO

100
_— m-
g
g :
® *
= 404

204

) Control 1 3 5 7

GO incubation time (hour)

Fig. 2. Time-response relationship of glucose
oxidase(GO) in cultured hippocampal cells. Other
legends are the same as table 2. *p<0.05;
#%p <001

(2) NR A &

GO7} % BEMSHIlY VX JF%E
ZAYsh7l 93l GOz}t 10mU/méell A 80mU/mé
MA e Ztzte] 2 XFE wFHoNA A
T EY WS ¥ GO9l =4AEFHE NR
assayiol] o}sted ZANE AP 10mUmd GO
ol E AE YEFo] UZT(100%)°) H]
3t 76.7%2 JEGe™ 20mU/mie] X<
AEe 57.7%2 e 22Y 40, 80mU/md
GOE AT AF HAX AEELE 4%
51.5%(p<0.05)9} 25.8%(p<0.01)ZE ThZFof ¥l
3] Fo3tAl @Al Vel Th(Table 3, Fig. 3)

GO7} AlZholl whet 5 EEimiSHiae] w
Ae YFE AR 98k 40mU/m¢ GO7t
239 Aol EEESMEE 22 1~7
A FL WS T MEe] HEES NR
assayfoll QJsled thzwE vlw 2ANGE A
g Ao SjEHR o AE FYEgo] 7
23l er 53] 5A17Hp<0.05), 7A13Hp<0.01)
dMe FAHLE foF FaE YEHUH
(Table 4, Fig. 4). '
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Table. 3. Absorbance (% of control) at 540nm
wavelength for the NR assay on glucose oxidase

(GO) in cultured hippocampal cells

GOmU/n) NR absorbance (540nm) De“‘fasf%’“ff ggniigb"‘“bﬂ“y

0 1.6310.14 -
10 1.2510.11 233
20 0.94+0.07 42.3
49 0.8410.06* 48.5
80 0.42+0.01** 74.2

Cultured hippocampal cells were grown in media
containig vatious concentrations of GO for 5
hours. The values represent the meantSE for 6
experiments. Significant differences from the control
are marked with asterisks. *p<0.05; **p<0.01

120

- -
"I M

60

40 1

20 1

0 T T
20 40

v
Control 10

Live cells (%)

80
Concentration of GO (mU/ml)

Fig. 3. Dose-response relationship of glucose oxidase
(GO) in cultured hippocampal cells. Other legends
are the same as table 3. *p<0.05; **p<0.01

Table 4. Time-response relationship of glucose oxidase
(GO) by NR assay in cultured hippocampal cells
NR absorbance (540nm)
0 hr 1 hr 3 hr 5 hr 7 hr
0 1724017 1.70+0.14  1.6820.16 165015  1.60%0.13
40 1.5240.14 1391011 115+0.10 0.8710.06* 0.53£0.04**

GO(mU/md)

Culeured hippocampal cells were incubated with
40mU/m¢ GO for various time intervals. The
values represent the meantSE for 6 experiments.
Significant differences between groups are marked
with asterisks. *p<0.05; **¥p<0.01

— 7

120 A T JControl 1 40 mU/mi GO
100 4
80

60

Live Cells (%)

40 E

20

?
Controt 1 3 5 7

GO incubation time (hour)

Fig. 4. Time-dependancy of glucose oxidase(GO) in
cultured hippocampal cells. Other legends are the
same as table 4. *p<0.05; **p<0.01

2. MipiES FE22 21
1) Lipid peroxidation 73 &F

(1) GO&] 4%

GOy} ## EEMEANE nxle dFg=
lipid peroxidation®] SFZ W3} ZHollx ZA}E}7]
98te] GOZF 1mU/md-30mU/mée] FEE7HA] 54
7 Ek xylE & lipid peroxidation-g] oro-
TBARS assayE ©|&3dt ZARSIRITE 1 A
A2lgk F5xel| HlElsle] TBARSY] o] F7si e
o 53] 20mUmd, 30mUmie] F=oMe iz
1009 B8l ZHzh 14694p<0.05), 171.5%p<0.01)
2 FolstA Z7}sFtiTable 5, Fig. 5).

Table 5.
oxidase(GO) on lipid peroxidation in cultured

Dose-response  relationship of glucose

hippocampal cells

6 Increase rate of TBARS
GO(mU/mf) TBARS(pmol/10 cells) % of control)
0 38.615.2 -
1 48.46.4 25.4
10 51.2+4.8 326
20 56.7+7.2% 46.9
30 66.2+8.3%* 715
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Cultured hippocampal cells were exposed to various
concentrations of GO for 5 hours. Thiobarbituric
acid(TBA) fluorometric assay was adopted to
and TBA reactive
substance(TBARS) were represent as pmol/10° cells.

analyse lipid peroxidation

The values are the mean+SE for 6 experiments.
Significant differences from the control are marked
with asterisks. *p<0.05; **p<0.01

220

200
180
160 - %
T
~ 140
< 120
v
& 100
<
= 80
60
40
20 4
0 T
Conlrol 20 30
Concentration of GO (mU/ml)
Fig. 5. Dose-response relationship of glucose

oxidase(GO) on lipid peroxidation in cultured
hippocampal cells. Other legends are the same as
Table 5. Significant differences from the control

are marked with asterisks *p<0.05; **p<0.01

() #iBhibEES Wojaz

GOl 9j3le] &4 % iﬁ%ﬁﬂﬂ%ﬁﬂ]ﬂ@ﬂ] o
g HITS &798 MAEAYESS SHAA =
AVst7l 93t 20mU/me GOSl %Eoﬂﬂ g
EEMEHEE SAIZE B 22417171 3413
Aol 10~100pg/mé HJT7F 2zt 3k wj ool
AN HANF F olo) WIATHE TBARS
assay'§ O 2 ZAISIATE 10pg/ml, 40ug/mé, 70
pg/mé HJTE A 2|3 73-% TBARSS] 42 HJT
g A e h2T00mel vlste] 7}
Zy 175.3%, 169.7%, 161.4%% JEL} GOE
@G5 At 7 186.4%°) BI3te] TBARSS] <F
< AaA7le ReZ JEywrh 53] 100y
me FEANAE 143.6%Z(p<0.01) EAH O
2§93 4 E el ciTable 6, Fig. 6).

Table 6. Duose-resporse relationship of Hyunghangjibwangtang
(HJT) for their neuroprotective effect on glucose

oxidase(GO) in lipid peroxidation

TBARS(pmol/ 106cells)

GO(mU/mf) concentration of HJT (ug/mé)

0 10 40 70 100

0 426156 413338 40.6+42 38345 37.6424

20 79412 724164 689%7.6 618159 54.0+4.3%*

Culeured hippocampal cells were treated with 10,
40, 70 and 100 pg/mf{ HJT repectively. Cultures
were preincubated with HJT for 3 hours and then
cultures were exposed to 20mU/mé GO for 5
hours. TBA substance(TBARS) were
represent as pmol/lO6 cells. Significant differences

reactive

from the control are marked with asterisks
¥p<0.05; **p<0.01

280
[ JControl NN 20 mU/ml GO

240+

T % |
200+

160

1204

TBARS (%)

80

40

Control 10 40 70 100
concentration of HJT (ug/ml)

Fig. 6. Dose-response relationship of Hyungbangjihwangtang
(HJT) for their neuroprotective effect on glucose
oxidase(GO) in lipid peroxidation Other legends
are same as the Table 6. Significant differences
from the control are marked with asterisks
**p<0.01

2) Neurofilament(2 A HA}) A=

(1) GO9 |

GO7} #:3# BEMEHY e IS
2173 M| AKneurofilament)e]  FA W3} ZH A
ZA871 93t GOZF ImU/me-50mU/mee] 5
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Z7kA] SAIZE Bt AR = AAAALe] F
£ neurofilament enzymeimmuno assayE ©] &3}
o ZARIATE 1 A AEg Fxo vl
atd Axo] AAAMAMY] Fo] A o
E38] 25mU/me, SomUmée] =M E tlx2g
o HEd 4zt 54.0%(p<0.05)%  32.8%
(P<00DE F2JsHA ZH285ATHTable 7, Fig. 7).

Table 7. Dose-response relationship of glucose
oxidase(GO) by neurofilament enzymeimmuno
assay(EIA) in cultured hippocampal cells

(m%(/)M) EI absorbance (490nm) Decrease(;:tzfoﬁolr:lterl;lr)oﬁlament
0 1.7420.14 -
1 1.32+0.12 24.1
15 1.1010.09 36.8
25 0.94+0.06* 46.0
50 0.5710.04** 67.2

Cultured hippocampal cells were exposed to various
for 5 hours. Amount of
neurofilament was measured by enzymeimmuno
assay(EIA). The values are the meaniSE for 6
experiments. Significant differences from the control
are marked with asterisks. *p<0.05; **p<0.01

concentrations of GO

120

I

60 -
40 -
» ’
o T T T T
1 15 25 50

Neurofilament (%)

T
Control
Concentration of GO (mU/m1])

Fig. 7. Dose-dependency of glucose oxidase(GO) in
cultured hippocampal cells. Other legends are the
same as Table 7. Significant differences between
groups are marked with asterisks *p<0.09;
+4p<0.01

) FibFEBHDS ol gz}

GOl st &4d #% BEMSHN
gt HITe] E3E 2173 Al AKneurofilament)S)
A RN 2ARBE] 98t 25mU/me

160

[——Controt 25 mU/miGO
140 <

120 o

i ¥ 1
100
80 |
50 4
40 4
20 4
) !
15 30 60 120

Control

Neurofilament (% )

concentration of HJT (pg/ml)

GO2l FolA #¥FE IBEMSHIEE sAIZE
A =EAT7L 3AZE Aol 15~120pg/ml
HJT7} Z42h X3hd wjekdolr] A3 =
o]o] HIFI}E neurofilament enzymeimmuno
assayS o] &3t ZASEMTE  15ue/ml, 30ug/
ml, 6oug/mé HJTE Hg 25 AZAAMALY
Fe HJTE AelskA] ¥ dZ27100%) H]
o] 247} 45.3%, 54.7%, 69.4%=Z EMU GO
2 s X3 T 37.6%0 B3t AEA A
9 F& FT7MII= AOE YEHTE 53
120pg/mée] FEANME  79.5%(p<0.01) 2|3
=715 eI tHTable 8, Fig. 8).

Table 8. Dose-resporse relationship of Hyungbangjilwangtang
(HJT) for their neuroprotective effect on glucose
oxydase(GO) in neurofilament
EI absorbance (490nm)

concentration of HJT (ug/mf)
0 15 30 60 120
0 1.86£0.17 1.8910.14 192+0.17 193:0.16  1.95%0.18
25 0.70+0.06 0.78+0.08 1.0540.09 1.34%0.11 1.550.14%*

GO(mU/mf)

Cultured hippocampal cells were preincubated with
HJT for 3 hours respectively. After then cultures
were exposed to 25mU/m¢ GO for 5 hours.
Amount of neurofilament was measured by
enzymeimmuno assay(EIA). The valures are the
meantSE  for 6 experiments. * significantly
different from the wvalue of control group.
**p<0.01

Fig. 8. Dose-response relationship of Hyungbangjihwangtang
(HJT) for their neuroprotective effect on glucose
oxidase(GO) in neurofilament. Other legends are
the same as Table 8. Significant differences from
the control are marked with asterisks. **p<0.01
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3) PKC &A%

(1) GOgl ¥F

GO7} ¥ EEWSMR nXe L
PKC 4% =W A7) Y3t 30mU/
m{ GOE 5%, 15%, 30%, 60E=<t A3 &
PKCe] =S A3t 1 243 GOE 1
T T A TelAM PKC 4TI dizd
o] Hlle] 178.3%(p<0.0)E F7lslIsies 1
o)l Zdl&= A AI5] A3 thTable 9, Fig. 9).

Table 9. Time-response relationship of glucose

oxidase(GO) on PKC activity in cultured
hippocampal cells
PKC activity (x10%)
GO(mU/mt)
0 min 5 min 15 min 30 min 60 min

0 0.18£0.07 0.19%005 023%0.06  0.25t0.08 0.28+0.04

30 0.23+0.05 02740.03 0.4130.08** 040+0.07* 0.38+0.09

Cultured  hippocampal cells were incubated for
various time intervals with 30mU/m¢ GO. PKC
activity were measured as material and method.
The values are the meantSE for 6 experiments.

Significant differences between groups are marked

240

220 ] [ 1Control M 30 mU/ml GO
200 %k
180 4 *
= 160
2 140 ]
£ 120
& 1004
o 8o
&~ 60
40
20
04
Control 5 15 30 60

GO incubation time (hour)

with asterisks. *p<0.05; **p<0.01

Fig. 9. Time-response relationship of glucose
oxidase(GO) on PKC cultured
hippocampal cells. Other legends are the same as

activity  in

Table 9. Significant differences from the control
are marked with asterisks. *<0.05; **p<0.01

(2) FPREBEHT) FEE9 Wojast

GOoll 93l &4 5% BRMSHEA o
3 HyTe] WolAWNE PKC AL STHA
ZAF87] §138te] 30mU/me GO EollA] #5
% FEMCHIRE 158 5 =&A1717] 34
7t Ao 60~150ug/m¢ HJT7F Z42h X3 uj
FAoA AAET F olg WolAHE XA}
stgct. 1 A3} 60pgml, ug/ml, 120pg/mb
HITE #2lg A% PKC SAEE HITE A
gk ¥e& ERFaoowol vsk  zhzt
164.3%, 153.3%, 1462%Z JYE} GOE 9%
A2 T 168.0%°0 Hdtd PKC 8HEE 7
2A71e A2 Ytk 53] 150ug/mie
=L XE  1364%((p<0.01) FolF FTHAE
el THTable 10, Fig. 10).
Table 10. Effects of Hyungbangjihwangtang(HJT)
for its neuroprotective effect on glucose oxidase(GO)

in PKC activity on cultured hippocampal cells.

PKC activity (x10%)

GO(mU/mf) concentration of HJT (ug/mé)

0 60 90 120 150

0 0.16£0.07 0.14+0.05 0.15£0.03 0.13£0.04 0.11£0.01

30 0.27£0.08 023£0.04 0.23:0.06 0.1920.05 0.15£0.03*

Cultured hippocampal cells were preincubated with
60-150ug/ml concentrations of HJT before exposed
to 30mU/m{ GO for 15 mins. The values are the

meantSE for 6 experiments. Significant differences

between groups are marked with asterisks.
*p<0.05
240
220 [ JControl MMMR30 mU/ml GO
200 i * -1
& 180 ~4
~ 160 4
z
= 140 A
:
Z 1204
% 100 4
w
= 804
= 60
40
20
o -
Ceontrol 690 %0 120 150

concentration of H)T (pg/m1)
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Fig. 10. Effects of Hyungbangjihwangtang(HJT)
for its neuroprotective effect on glacose oxidase
(GO) in PKC activity on cultured hippocampal
cells. Other legends are same as the Table 10.
Significant differences from the control are marked
with asterisks. *<0.05
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AT Aok :

AeAZf719 AAEEE 24P A8
2 AdoMe SFEe e 3FH BE
] dY T GOl =EFAY &
MTT assay®} NR assay]-& A3 23 GOE
ek AZAANF Mt Freb Azt uHig
stod dixTo| HlEtq MEXAYELS] FoF
s Bk 53], MIT assayol] $1o1A 30,
60mU/m¢ GOE A3t BF-or AX P&&
< 7} 48.7%(p<0.05)9} 31.6%(p<0.01)E T
Zwol gt et WA Vet aN(Table
1, Fig. 1), 30mU/mt GO M EAFEE EAd
Me dzF# vaste AZld ojEFHoz
AE BEFo] A on, 53] 5412, 74]
oM BAHLZE Fo3t 7HA2E Yehit
(Table 2, Fig. 2).

GOl B4 NR assayol] 2Ql3ta] ZARH
A= 40, 80mU/md GOE Ald A% M=
WEEC Zbzb 51.5%(p<0.05)9F 25.8%(p<0.01)
& iz HEte frefstAl @A Jelhge
B(Table 3, Fig. 3), 40mU/m{ GO X% ulz
T2 Hl@ 2ARE A3 A3 A7) &
o2 ME REZC] TAIFoH, 53 54
Hp<0.05), 7AZHp<00DAAE EAAo =
frojgt g JEFTKTable 4, Fig. 4). &
g9 o] & AIE GOV} EEIMEHIN
EAE 7R UES TIe ALZ, oe
A7 ot AAMEF EAAEHATG
© d72ATG LA wEpA] o] #Ze
AFAHRELE AaAR7Ie] AsEE EAdo] 4l
BEAY B S-S L& F1 ot

GO7} 85 BEWEHEY vXEs 9&
lipid peroxidation®] <¢H¥HE} =WE
TBARS assays o]&3la] ZALGE Z oA
T AEg Fxo vt F33 TBARS
ol 7 B H(Table 5, Fig. 5). ¥4,
GOl Jsted &3 5 EEMSMnY o
g FbpEH(HIT)S WHo]33E TBARS
assay'H o2 ZARGE A3 HJTE AAe3
Fxd vlEsld TBARSS ¢g #AaAIE

Ro 2 elstrh(Table 6, Fig. 6).

GO7} #% BEWSHEY rXe 93E
neurofilament® ¥A¥A3}+E neurofilament
enzymeimmuno assayZ °]&3le] A4
A3, ko) vt Mol AAMA &
o] Z+adtgen, 3] 25mU/ml, 50mU/md
o FxiAME dxEFd ubEk Az
54.0% (p€0.05)9 32.8%(p<0.01)2 <
SHAl s L(Table 7, Fig. 7)., GO°l
olete] £ HE FRISHEE] e #H
P& 5 (HIT) S Holizte HITE AAE
3 Fxo ulgsted AAAMALY] ol Fret
o WoFgAE JERdY 53] 120pg/md]
TEoA FAFCRE fo FUtE vET
(Table 8, Fig. 8).

=& o} AAIAA] AAflof ofgh AlET
Al 71He R AkaA7l= phosphoinositide-
specific phospholipase C(PI-PLC)E &
3tr71 3 ol2iet A= AAJE diacylglycerol
(DAG)®] calcium-phospholipid dependent
PKCE gA3iA 7tk g gl 3637

GO7} #& BEEHR vXe 93¢
PKC ZAEE o] 83l XA AF}dM =
30mU/m¢ GOE 15% &< Az FellA
PKC 8A4=7F F7letitHTable 9, Fig.
9). &#H, GOl 93td F7s PKC 4%
of thdte] FFHHERS(HIT)Y WARHE
ZAe A3, HITE AAg e 5ol H#st
o PKC BAEEZE ZaA7le Aoz veyt
t}(Table 10, Fig. 10).

ole} e Ad ARE FHIEY, GO
2L ARalRrle AkEAE &4 i AR
AEES FaAFD AAN T st 54
< JehlH | olof ti3t #HfhihEB AA=e
KEGEEMEHIEAA  neurofilament®] %
A Z7}9} lipid peroxidationd Z4AE B
o Fom ole GO 93 PKC 4=
Z7F oA Z9d Ao FPHEY. goz
olof Uizt A& = 71dAdTFst destelet
Atg €},
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