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ABSTRACT

Objectives : Polygalae Radix (PR) from Polygalae tenuifolia (Polygalaceae) has been clinically used
as a sedative, anti-inflammatory, and anti-bacterial agent. To extend pharmacological effects of PR in
the central nervous system (CNS) on the basis of its CNS protective effect, the present study was

conducted to identify the effect of PR, whether it shows the neuroprotective action against excitatory
neurotoxicity.

Methods : To identify the protective effect of PR to excitatory neuro-toxic agent, the present study
was focused on the PR effect on cell death, that was caused by applying NMDA to nerve cell, elevation
of (Ca¥), releasement of glutamate, and ROS generation.

Result :

1. PR methanol extract, at the concentration range of 0.05 to 5 g/ml, significantly inhibited NMDA (1
mM)-induced neuronal cell death as well as MK-801 (non competitive NMDA antagonist).

2. PR methanol extract (0.5 pg/ml) inhibited NMDA (1 mM)-induced elevation of cytosolic calcium
concentration [Ca®'}. NMDA application in the presence of MK-801 (10 uM) failed to produce the
increase of [Ca®’}; through all the measurement time.

3. PR methanol extract (0.5 ug/ml) inhibited the NMDA-induced elevation of glutamate release. Also,
MK-801 showed similar protective effects.

4. PR methanol extract (0.5 ng/ml) inhibited the NMDA-induced elevation of ROS generation. Also,
MEK-801 showed similar protective effects.

Conclusion : The present study provides the availability of PR to exert its protective effect on the
neuronal cell death in various neurodegenerative pathophysiological conditions.

Key words @ Polygalae Radix(Polygala tenuifolia  Willdenow), Excitatory Neurotoxicity,
Neuroprotection, Glutamate, NMDA
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Fig. 1. Protective effect of PR on NMDA-induced
cerebellar granule cell death in cultured cerebeliar
granule neurons. Phase-contrast photomicrographs
of cultured cells exposed to @ (A) HEPES buffer
only, (B) NMDA (1 mM) only, (C) NMDA in the
presence of PR (0.5 pg/m¢) and (D) NMDA in the
presence of MK-801 (10 uM).
was carried out for 3" hr at 37 T. (PR;
Polygalae Radix)
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Fig. 2. Protective effect of PR on NMDA-~induced
cell death in cultured cerebellar granule neurons.
Neuronal death was measured by the trypan blue
exclusion test. Results are expressed as
mean+SEM values of the data obtained from four
in 2 or 3

** p<0.01

independent experiments perfomed
wells. # p<0.01 compared to control.
compared to 1 mM NMDA.
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Fig. 3. Protective effect of PR on NMDA-induced
cell death in cultured cerebellar granule neurons.
Neuronal death was measured by the MTT assy.
The absorbance of non-treated cells was regarded
as 100%. Results are expressed as meantSEM
values of the data obtained from four independent
experiments performed in 3. or 4 wells. # p<0.01
compared to control. **p<0.01 compared to 1 mM
NMDA.
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Fig. 4. Change of [Ca™']; in response to NMDA in
the presence or absence of PR and MK-801 in
cultured cerebellar granule neurons. [Ca”); was
monitored using a ratio fluorescence system. In
the plots shown, each line represents F340/F380

ratio from a representative cell population.
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Fig. 5. Protective effect of PR on NMDA-induced
glutamate release in cultured cerebellar granule

neurons. The amount of released glutamate was

measured by HPLC with ECD. Results are
expressed as meant*SEM values of the data
obtained in four independent experiments

performed in 2 or 3 wells. # p<0.01 compared to
control. #* p<0.01 compared to 1 mM NMDA.
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Fig. 6. Protective effect of PR on the increase of
fluorescent intensity followed by generation of
ROS by NMDA. Representative photographs of
in H:DCF-DA loaded
cerebellar granule neurons, imagined by confocal

fluorescence expression

microscopy. Cells were incubated for 1 h with
HEPES buffer containing 1 mM NMDA. PR (0.5
pe/me) and MK-801 (10 uM) were applied 15 min
prior to NMDA treatment. H:DCF-DA was loaded
for the last 10 min of NMDA incubation. After
washing, the photographs were taken. (A)
HEPES buffer only (B) NMDA only (C) NMDA
in the presence of PR (D) NMDA in the presence
of MK-801.

NMDA (1 mM)

-
o
=3

-
»N
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*
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Control 0

PR (0.5 g/ml) MK80Y (10 uM)

Fig. 7. Protective effect of PR on NMDA-induced
ROS generation in cultured cerebellar granule
neurons. Values represent mean*SEM of relative
fluorescence  intensity  obtained from  four
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