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Effects of Talmyung-san on the Cultured Rat Myocardiac Cell and Vascular Smooth Muscle Cell

Bag Se Hong, Seong Gang Gyeong

Wonkwang University Kwangju Medical Center

Objectives : Talmyung-san(TMS) has been used for treatment of brain diseases in Chinese traditional medicine. However, little is known about the
mechanism by which TMS rescues brain cells from ischemic damages. To eiucidate the protective mechanisms of TMS, we execute experiments.

Methods : The effects of TMS on ischemia/reperfusion-induced cytotoxicity and generation of nitric oxide(NO) are investigated in primary
neonatal myocardial cells and A7r5, aortic smooth muscle cell line.

Results : ischemia/reperfusion itself induces severe myocardial cell death in vitro. However, treatment of the cells with TMS significantly
reduces both ischemia/reperfusion-induced myocardial cell death and LDH release. In addition, pretreatment of TMS before reperfusion
recovers the lose of beating rates after ischemia/reperfusion. For a while, the water extract of TMS stimulates myocardial cells to produce NO in
a dose dependent manner and it protects the damage of ischemia/reperfusion-induced myocardial cells. Furthermore, the protective effects of
the water extract of TMS is mimicked by treatment of sodium nitroprusside, an exogenous NO donor. NG-monomethyl-L-arginine (NGMMA), a
specific inhibitor of nitric oxide synthase(NOS), significantly blocks the protective effects of TMS on the cells after ischemia/reperfusion. In

addition, on ischemia the water extract of TMS induce NO in A7r5 cell.
Conclusions : Taken together, we suggest that the protective effects of TMS against ischemia/reperfusion-induced myocardial damages
may be mediated by NO production of myocardial and vascular smooth muscle ceil during ischemic condition.

Key Word : Brain ischemic damage. Ischemia/reperfusion injury. Nitric Oxide production. Talmyung-san(E4&)
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Fig 1. Effect of the water extract of
TMS on viability of neonatal
myocardial cells. The cells
were treated with various
concentrations of the extract up
to 40 mg/mi for 72h. The cell
viability was measured by MTT
assay(A) and LDH release from
cell into media(B) as described
in Materials and Methods.
Resuits were expressed the
mean and standard deviation
(SD) of three independent
experiments. The data were
comparison with control group.

Fig 2. The generation of NO in
neonatal myocardial cells
with or without various conce-
ntrations of TMS(A). To
investigate bacterial contami-
nation of TMS, raw cell was
cultured with LPS combined
INF and TMS combined INF
for 24h (B). NO released was
enzymatically measured by
using Griess reagent. The
values are the mean=SE
(standard error). The data were
comparison with control group.
*P<0.05 **P<0.01
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Fig 3 A. Effect of the water extract
of TMS on MTT assay of
rat neonatal myocardial
cells after ischemia/
reperfusion. The cells were
cultured with or without the
extract in humidified mixture
of 95% N2-5% CO:2 to
provide ischemic condition
for 24h, whereas control
cultures were maintained in
5% CO2 with humidified air
at 37C. Then, the cells
were further cultured in
50% 02-5% CO:2 with humi-
dified air as a reperfusion
for 3h at 37¢C. MTT assay
was measured as described
in Materiais and Methods(A).
Results were expressed
the mean and standard
deviation (SD) of three
independent experiments.
The data were comparison
with I/R group.(l : ischemia,
/R ischemia/reperfusion)
*P<0.05 ™ P<0.01
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Fig 3 B. Effect of the water extract of
TMS on LDH release into
media of rat neonatal myoca-
rdial celis after ischemia
/reperfusion. The cells were
cultured with or without the
extract in humidified mixture
of 95% N2-5% CO: to
provide ischemic condition
for 24h, whereas control
cultures were maintained in
5% CO2 with humidified air
at 37¢C. Then, the cells
were further cultured in
50% 02 -5% CO:z with humi-
dified air as a reperfusion
for 3h at 37C. LDH release
was measured as described
in Materials and Methods(B).
Results were expressed the
mean and standard deviation
(SD) of three independent
experiments. The data were
comparison with control
group.(l : ischemia, I/R:
ischemia/ reperfusion)
*P<0.05 " P<0.01
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Fig 3 C. Effect of the water extract of
TMS on beating rate of rat
neonatal myocardial cells
after ischemia/reperfusion.
The cells were cultured with
or without the extract in
humidified mixture of 95%
N2-5% CO:z to provide
ischemic condition for 24h,
whereas control cultures
were maintained in 5% CO:z
with humidified air at 37¢.
Then, the cells were further
cultured in 50% 02-5% CO:z
with humidified air as a
reperfusion for 3h at 37TC.
Beating rate was measured
by counting beating number
per min(C). Results were
expressed the mean and
standard deviation(SD) of
three independent experi-
ments. The data were
comparison with I/R group.
(I - ischemia, I/R : ischemia/
repetfusion)
*P<0.05,*P<0.01
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Fig 4. Effects of the water extract of
TMS on the morphological
changes of rat neonatal
myocardial cells after ischemia/
reperfusion. The cells were
cultured with(C) or without(B)
the extract in humidified
mixture of 95% N2-5% CO: as
an ischemia injury for 24h,
whereas control cultures(A)
were maintained in 5% CO:2
with humidified air at 37C.
Then the celis were further
cultured in 50% 02-5% CO=
with humidified air as a
reperfusion for 3h at 37°C. The
morphological changes were
observed in light microscope
{200 X).
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Fig 5. Effects of endogenous and
exogenous NO on the viability of
rat neonatal myocardial cells
after ischemia /reperfusion. The
cells were treated with SNP(100¢
M), TMS and NGMMA in ischemia.
Then the cells were further
cultured in 50% 02-5% CO: with
humidified air as a reperfusion
for 3h at 37°C. The cell viability
was measured by MTT assay as
described in Materials and
Methods. Resuits were expressed
the mean and standard deviation
(SD) of three independent
experiments. The data were
comparison with I/R group.
*P<0.05,* P<0.01
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Fig 6. Effect of the water extract of
TMS on viability of A7r5 cells.
The cells were treated with
various concentrations of the
extract up to 40mg/ml for 72h.
The cell viability was measured
by MTT assay(A) as described
in Materials and Methods.
Results were expressed the
mean and standard deviation
(SD) of three independent
experiments.
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Fig 7. The generation of NO in A7r5
cells with or without TMS in
ischemia. The cells were
cultured with (C) or without (B)
the extract in humidified mixture
of 95% N2-5% CO:as an
ischemia injury for 24h. NO
released was enzymatically
measured by using Griess
reagent. The values are the
mean+SE (standard error).
The data were comparison
with control group.

*P<0.05 " P<0.01
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