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Effects of Samul-tang on Nitric Oxide Induced-cytotoxicity in C6 Glial Cell

Do-Hwan Kim, Seung-Mo Kim, Han-Gook Cho, Yong-Seok Cha, Yun Heo, Byung-Soon Moon, Kwang-Ho Cho

Professional Graduate School of Oriental Medicine, Wonkwang University

The water extracts of Samul-tang{SMT) has been used for treatment of ischemic brain damage in Oriental traditional medicine. However, little
is known about the mechanism by which the water extracts of SMT rescues brain cells from ischemic damages. To elucidate the protective
mechanism on ischemic induced cytotoxicity, | investigate the regulation of LPS and PMA induced iNOS expression in C6 glial cells. LPS and
PMA treatment for 72 h in C6 glial cells markedly induce nitric oxide(NO), but treatment of the cells with the water extracts of SMT decrease,
dose dependently nitrite formation. In addition, LPS and PMA treatment for 72 h induce severe cell death and LDH release in C6 glial cells.
However treatment of the cells with the water extracts of SMT dose not induce significant changes compare to control cells. Furthermore, the
protective effects of the water extracts of SMT is mimicked by treatment of N°MMA, a specific inhibitor of NOS. LPS and PMA induced iNOS.
activation in C6 glial cells cause chromosomal condensation and fragmentation of nuclei by caspase activation. The treatment of the cells with
the water extracts of SMT may suppress apoptosis via caspase inhibition by regulation of iNOS expression. Taken together, | suggest that the
protective effects of the water extracts of SMT against ischemic brain damages may be mediated by regulation of iNOS during ischemic
condition. : -
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Fig. 1. Effect of the Water Extract of SMT on Viability of C6 Glial Cells
The cells were treated with various concentrations of the extract up to 10mg/m!
for 72 h. The cell viability was measured by MTT assay(A) and LDH release
from cell into media(B) as described in Materials and Methods. Results were
expressed the mean and standard deviation(SD) of three independent

experiments.
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Fig. 2. Nitrite Formation by LPS and PMA
in C6 Glial Cells.
The cells were treated with LPS
alone (1ug/mt), PMA alone (100«
M) and LPS in combination with
PMA. The celis treated with LPS in
combination with PMA produced
significantly more nitrite compared
to cells treated with LPS or PMA
alone. Results were expressed the
mean and standard deviation(SD)
of three independent experiments.
CONT : no treated group
L : LPS alone treated group
P : PMA alone treated group
L+P : LPS in combination with
PMA treated group
L+P+PDTC : LPS in combination
with PMA and PDTC treated group
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Fig. 3. Effect of the Water Extract of SMT on Suppression of Nitrite Formation by LPS in
Combination with PMA in C6 Glial Cells.
The cells were treated with LPS in combination with PMA and water extract of
SMT. Released NO was enzymatically measured by using Griess reagents.
Results were expressed the mean and standard deviation (SD) of three
independent experiments(A). C6 glial cells were treated with LPS in combination
with PMA, LPS in combination with PMA and SMT. Nuclear extracts were
isolated and incubated with oligonuclectide probe of NFkB. Transcriptional
activity of NFKB was assessed by using electrophoretic mobility shift
assay(EMSA) and visualized by Phosphorimage analyzer (Fuji Co, Japan) (B).
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Fig. 4. Effect of the Water Extract of SMT
on the Morphological Changes of
C6 Glial Cells Damaged by LPS
and PMA. The cells were cultured
without anything (A), with LPS in
combination with PMA (B) and with
LPS in combination with PMA and
SMT (C) for 72 h. The morphologi
cal changes were observed in light
microscope (200 X)
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Fig. 5. Effect of NO on the Viahility of C6 Glial Cells damaged by LPS in Combination
with PMA. The cells were treated with LPS combined PMA , with LPS in
combination with PMA and SMT for 72 h. In addition, the cells were treated with
LPS in combination with PMA and NGMMA (10-'I'M). Then, The cell viability
were measured by MTT assay (A) and LDH release into media (B). Results

were expressed the mean and standard deviation (SD) of three independent Fig.6.D
experiments.
CONT : no treated group
L+P : LPS combined PMA treated group
L+P+SMT : LPS combined PMA and SMT treated group
L+P+N®MMA : LPS combined PMA and NGMMA treated group
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Fig. 6. Pratective Effect of the Water Extract of SMT on Apoptosis of C6 Giial Celis by LPS and PMA.
The cells were treated with LPS in combination with PMA , with LPS in combination with PMA and SMT for 72 h. The caspases(1(A)
3(B), 9(C)) activity were measured. DNA fragmentation was observed by hoechst staining(D).(a:control, b:LPS in combination with PMA
c:LPS in combination with PMA and SMT) (200 x)
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