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SHORT COMMUNICATION

Extract Prepared from the Bark of
Cinnamomum cassia Blume Prevents Glutamate-
induced Neuronal Death in Cultured Cerebellar
Granule Cells

Yutaka Shimada,* Hirozo Goto, Toshiaki Kogure, Kazufumi Kohta, Takahiro Shintani,
Takashi Itoh and Katsutoshi Terasawa

Department of Japanese Oriental Medicine, Faculty of Medicine, Toyama Medical and Pharmaceutical University, 2630 Sugitani, Toyama
930-0194, Japan

We studied the protective effect of a water extract from the bark of Cinnamomum cassia Blume on gluta-
mate-induced neuronal death by MTT assay and its action on Ca** influx using cultured rat cerebellar
granule cells. In a dose-dependent manner, this extract (10~5-10"* g/mL) significantly protected against
glutamate-induced cell death and also inhibited glutamate-induced 45Ca** influx. These results suggest
that the bark of Cinnamomum cassiz has a protective effect on glutamate-induced neuronal death

through the inhibition of Ca®* influx. Copyright © 2000 John Wiley & Sons, Ltd.
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INTRODUCTION

In traditional Japanese Oriental (Kampo) medicine, the
bark of Cinnamomum cassia Blume, Cinnamomi cortex,
is one of the medicinal plants that have been used for
improving various diseases caused by insufficient blood
microcirculation. This medicinal plant has also been
often administered to patients suffering from ischaemic
brain diseases.

Glutamate is known to be one of the mediators of
neuronal death caused by ischaemic-hypoxic injury in the
brain (Choi, 1990). The extracellular concentration of
glutamate elevates in the brain during ischaemia
(Benveniste et al., 1984). Excessive release of glutamate
resulting from ischaemia overstimulates glutamate re-
ceptors, especially NMDA receptors, and induces
neuronal death through Ca®* influx (Rothman and Olney,
1986).

In this study, we found that a water extract from the
bark of Cinnamomum cassia provided a marked protec-
tive effect against glutamate-induced neuronal death and
also an inhibitory effect on Ca®* influx in vitro.

MATERIALS AND METHODS

Cell culture. Cerebellar granule cells were cultured in
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poly-L-lysine (Sigma) coated 96-well culture plates at a
density of 10° cells/mL from the brains of 7-8 day old
Wistar rats as described previously (Gallo er al., 1982,
Shimada et al., 1998). The cells were used at 7-8 days in
vitro for the experiments.

Preparation of Cinnamomum cassia extract. The
extract of Cinnamomum cassia (CCE} was prepared
from the bark of Cinnamomum cassia Blume (CC)
purchased commercially (China origin, Tochimoto Phar-
maceuticals, Osaka, Japan). The herbal material (lot no.
10896) was authenticated by Dr Y. Yamamoto (Tochi-
moto Pharmacenticals). The extract (5.1 g) was obtained
by boiling the bark (100 g) in water (500 mL) for 50 min
and then freeze-drying into a resultant powder.

Cell viability. Cell viability was assessed by MTT
staining as previously described (Mosmann, 1983;
Shimada et al., 1998). Cultured cells were washed with
Mg**-free Locke’s solution (in mM: 154 NaCl, 5.6 KC,
3.6 NaHCO,, 5.0 HEPES, 2.3 CaCl,, 5.6 glucose, pH
7.4), then incubated in this solution with or without
(control) 100 uM-glutamic acid (glutamate) (Sigma), or
various concentrations (10‘6—10‘4 g/mL) of CCE with
glutamate (100 pm). For a positive control, AP5 (RBI,
Natick, MA, USA), a specific NMDA receptor antagonist
was used, After 1h incubation at 37°C, MTT (Sigma)
(500 pg/mr) was applied and incubated for 30 min at
37°C. Cells were then washed and lysed in isopropanol
with 0.04 N HCl to dissolve the blue formazan products.
Optical density was read at 570 nm with a spectro-
photometer and expressed as a percentage of the control.

4502 influx. Influx of “*Ca®t was measured as
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