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C6 glial

Effects of Jagamcho-tang on the C6 Glial Cell Injured by LPS Combined PMA

Young-Hoon Na, Nam-Su Cho*, Jun-Ki Rhyu*, In Lee*, Sun-Ho Shin*, Byung-Soon Moon

Professional Graduate School of Oriental Medicine, Wonkwang University
Dept. of Internal Medicine, College of Oriental Medicine, Wonkwang University*

The water extracts of Jagamcho-tang has been used for treatment of arrhythmia and palpitation in oriental traditional medicine. Brain is
provided with blood flow by heart. Jagamcho-tang has been studied on ischemia and infarction in heart. However, little is known about the
mechanism by which the water extracts of Jagamcho-tang rescues brain cells from ischemic damages. To elucidate the protective mechanism
on ischemic induced cytotoxicity, the effects of Jagamcho-tang on ischemia induced cytotoxicity and generation of nitric oxide(NO) are
investigated in C6 glioma cells. Jagamcho-tang induce NO in a dose dependent manner up o 2.5me/ml in C6 glioma cells. The pretreatment of
Jagamcho-tang protect sodium nitroprusside(SNP) (2mM) induced cytotoxicity. This effect of Jagamcho-tang is mimicked by treatment by
pretreatment of SNP(100:M), an exogenous NO donor. NG-monomethyl-L-arginine(N®MMA), a specific inhibitor of nitric oxide synthase (NOS),
significantly blocks the protective effects of Jagamcho-tang on cell toxicity by ischemia. In addition, lipopolysaccharide(LPS) and phorhol 12-
myristate 13-acetate(PMA) treatment for 72h in C6 glial cells markedly induce NO, but treatment of the cells with the water extracts of
Jagamcho-tang decrease nitrite formation in a dose dependent manner. In addition, LPS and PMA treatment for 72h induce severe cell death
and LDH release into medium in C6 glial cells. However treatment of the cells with the water exiracts of Jagarmcho-tang dose not induce
significant changes compare to control cells. Furthermore, the protective effects of the water extracts of Jagamcho-tang is mimicked by

treatment of N°MMA. Taken together, | suggest that the protective effects of the water extracts of Jagamcho-tang against ischemic brain
damages may be mediated by regulation of iNOS during ischemic condition.

Key Word : Jagamcho-tang(zhigancaotang)
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Prescription of Jagamcho-tang
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(2) Nitrite £ 7

C6 glial AXE N2 vjggoz
W3S 3 90%7F v st A] wFd e
2 fggo YL nitrited] %L 158
vith 63)0) 2X SAFOEN Y2
3 A¥7e INOS(type2 nitric oxide
synthase)e] SAEE Hw3}gict. |
A 43 YgE FEY sodium nitriteE
oj 43t EFFAE Tl hx7d
APTY YA 742 15044 Lol
4CoA 1,500pmo. g 1587 948
23 &, XY EES AHA)L Bh
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HER Glycyrrhizae Radix(boiled root) 8.00
& zingiberis Rhizoma(raw root) 6.00
5 Cinnamomi Ramulus(twig) 6.00
*x & Zizyphi Fructus(fruif) 10.00
EHE Rehmanniae Radix(raw root) 32.00
P IES Liriopis Tuber(root) 10.00
WF= Cannabis Fructus(fruit) 8.00
A B Ginseng Radix(root) 4.00
a2 Gelantium(treated skin of cattle) 4.00
Total amount 88.00
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Fig.1.Effects of water extracts of
Jagamcho-tang(JGCT) on cell via -
bility and LDH release in C6 glial
cells. The cells were treated with
various concentrations of the
extract up to 10mg/ml for 72h. The
cell viability was measured by
MTT assay(A) and LDH release
from cell into media(B) as descri-
bed in materials and methods.
Results were expressed the mean
and standard error(SE).
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Fig. 2.Effects of water extracts of
Jagamcho-tang(JGCT) on the
generation of nitric oxide(NO) from
C6 glial cells. C6 glial cells were
stimulated with water extracts of
Jagamcho-tang for 72h with var-
jous concentrations (A). And Raw
264.7 cell were treated with Jagam
cho-tang or/and interferon-y(INF-
y) for 24h and then the generation
of NO was measured (B).

“p<0.01 (n=7)
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Fig. 3. Effects of Jagamcho-tang(JGCT)
or SNP preconditioning against
SNP induced cytotoxicity in C6
glial cells. Before SNP treatment.
The cell viability was measured by
MTT assay as described in
Materials and Methods. Results
were expressed the mean and
standard error(SE).
**p<0.01 (n=7)
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Fig. 4. Nitrite formation by LPS(L) and
PMA(P) in C6 glial cells. The cells
were treated with LPS alone (1ug/
ml), PMA alone (1004M) and LPS
combined PMA. The cells treated
with LPS combined PMA signifi-
cantly product nitrite compare to
cells treated LPS alone or PMA at
one. Results were expressed the
mean and standard deviation(SD).
L : LPS alone treated group
P : PMA alone treated group
L+P: LPS combined PMA treated
group *p<0.05, **p<0.01 (n=7)
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(Fig. 4).
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Fig. 5. Effects of the water extracts of
Jagamcho-tang(JGCT) on supres-
sion of nitrite formation by LPS
combined PMA in C6 glial cells.
The cells treated with LPS com
bined PMA and water extracts of
JGCT. Released NO was enzy-
matically measured by using
Griess reagents. Results were ex-
pressed the mean and standard
error(SE). *p<0.05, *p<0.01 (n=7)
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Fig. 6. Effects of Jagamcho-tang(JGCT)
on LDH release of C6 glial cells
damaged by LPS(L} combined
PMA(P). The cell viability was
measured by LDH release from
cell into media as described in
Materials and Methods.
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Fig. 7. Effects of Jagamcho-tang(JGCT)
with LPS combined PMA on
marphology. Data from C6 glial
cell for 48h in CO:2 incubator. And
fixed invert phase contrast micro-
scope(Nikon) x 100. LPS was 1ug
/ml, PMA was 1004M and JGCT
was 2mg/ml(A: control, B: LPS
combined PMA, C: LPS combined
PMA and JGCT) (200 x)
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Fig.8.The protective mechanism of
Jagamcho-tang(JGCT) against
LPS(L) and PMA(P) induced cytotox
icity in C86 glial cells. LPS and PMA
induced severe cytotoxicity in C6 glial
cells. Pretreatment of JGCT sign-
ificantly protects C6 glial cells against
LPS and PMA induced severe
cytotoxicity. This protective effect of
JGCT against LPS and PMA in-
duced cytotoxicity was mimicked by
NSMMA. The viability of cell was
measured by MTT assay as descr-
ibed in Materials and Methods.
Results were expressed the mean
and standard eror(SE).
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