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neonatal astrocytes.

induced degradation of Bcl-2 protein and poly(ADP)-ribose polymerase (PARP) in astrocytes.
mechanism.
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Objectives : This study was designed to investigate effects of Gwibitang on the glutamate-induced toxicity of primary rat
Methods and Results : Gwibitang significantly recovered the glutamate-induced apoptosis and inhibited the generation of
H:O: in astrocytes. In addition, both Gwibitang and antioxidants such as GSH reduced the glutamate-induced cytotoxicity in
astrocytes, indicating that Gwibitang possibly had an antioxidative effect. Moreover, Gwibitang also inhibited the glutamate-

Conclusions : We suggest that Gwibitang has protective effects on glutamate-induced cytotoxicity via an antioxidative
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Table 1. Prescription of Gwibitang

B ERHE R ()
o Radix Angelicae gigantis 3.750
(Angelica gigas Nakai)
TR A Arillus Longanaex 3.750
(Euphoria longan Steud)
[ = Semen Zizyphi spinosae 3.750
(Zizyphus spinosa Hu)
H & Radix Polygalae 3.750
(Polygala tatarinowi Regel)
N Z Radix Ginseng 3.750
(Panax schinseng Ness)
K Radix Astragali 3.750
(Astragalus Membranaceus Bunge)
=Y Rhizoma Atractylodis macrocephala 3.750
(Atractylodus macrocephala Koidz)
B R Poria 3.750
(Poria cocos Wolf)
K F Radix Saussurea 1.875
(Saussurea lappa Clarke)
H E Radix Glycyrrhizae 1.125
(Glycyrrhizae uralensis Fisch)
* B Rhizoma Zingiberis 6.500
(Zingiber officinale Rosc)
K OHE Fructus Zizyohi jujubae 3.000
(Zizyphus jujubae Mill)
Total amount 42.500
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Fig. 1. Gwibitang(GBT) Protected Astrocytes from
Glutamate Toxicity in a Dose-dependent Manner.
Cells were treated with various concentration of
Gwibitang for 1 hr and followed by the addition of 10
mM glutamate for 24 hrs. Then, the viability was
measured by MTT assay. Results represented as the
mean(%)+S.D. of three experiments.
*, p<0.005 by student’s r~test, compared to only glutamate-
treated group

A 2314} DNA 45 3319 o u Bige o &
Y2 4302 94319 tHFig. 2D).
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Fig. 2. Gwibitang(GBT) Inhibited Glutamate-induced
Apoptosis in Primary Rat Astrocytes.
Cells were treated with 200 ug/ml Gwibitang for 1 hr and
followed by the addition of 10 mM glutamate for 24 hrs.
Cells were washed and stained with PI solution for 20 min,
analyzed by flow cytometry. A: control cells, B:
glutamate-treated cells, C: Gwibitang-pretreated cells with
glutamate and D: Gated apoptotic cell population (M1) (%)

8] o A= 3l h(Fig. 3C).

3. BE50| glutamated| est mitochondria2l
gistol| o|X|= A
o] Agoa] TAS AT 1A
A ] mitochondria®] ¥ 3lE 2ol H 7
17} Rhodaminel232.8 FA3F 3 dA3n|H o2
mitochondria®] 9419212 BFab ). WA, 72+2te)
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A. Control C. GBT+Glutamate

B. Glutamate

Fig. 3. Gwibitang(GBT) Inhibited the Glutamate-induced
Nuclear Condensation of Primary Rat Astrocytes.
Cells were preincubated with Gwibitang (200 ug/ml) for 1
hr and followed by the addition of 10 mM glutamate for 24
hrs. After washing the cells with PBS, cells were fixed
with 3.7% formaldehyde and stained with 10 M Hoechst
33258. Morphology of nuclei from the cells was observed
under fluorescent microscope ( X 100). A: control cells, B:
glutamate-treated cells and C: Gwibitang-pretreated cells
with glutamate.

B. Glutamate

A. Control

C. GBT+Glutamate

Fig. 4. Gwibitang(GBT) Inhibited the Glutamate-induced

Mitochondrial Dysfuction of Primary Rat Astrocytes:
Rhodamine Staining.
Cells were preincubated with Gwibitang (200 wg/m!) for 1
hr and followed by the addition of 10 mM glutamate for 24
hrs and stained with mitochondria-specific potentiometric
fluorescent dye, Rhodamine123. A: control cells, B:
glutamate-treated cells and C: Gwibitang-pretreated cells
with glutamate.
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B. Glutamate C. GBT+Glutamate

A. Control

Fig. 5. Gwibitang(GBT) Inhibited the Glutamate-induced
Mitochondrial Dysfuction of Primary Rat Astrocytes:
JC-1 Staining.
Cells were preincubated with Gwibitang (200 ug/ml) for 1
hr and followed by the addition of 10 mM glutamate for 24
hrs and stained with mitochondria specific potentiometric

fluorescent dye JC-1 (uM). A: control cells, B: glutamate-
treated cells and C: Gwibitang-pretreated cells with
glutamate.
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Fig. 6. Gwibitang(GBT) Inhibited the Glutamate-induced
Mitochondrial Dysfuction of Primary Rat Astrocytes:
Flow Cytometric Analysis.
Cells were preincubated with Gwibitang (200 ug/ml) for 1
hr and followed by the addition of 10 mM glutamate for 24
hrs and stained with mitochondria specific potentiometric
fluorescent dye JC-1. Movement of mitochondria from the
cells was observed under fluorescent microscope. A:
control cells, B: glutamate-treated cells and C: Gwibitang-
pretreated cells with glutamate.
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Fig. 7. Gwibitang(GBT) protected the degradation of Bcl-2 in
glutamate-treated primary astrocytes.
A. Cells were treated with 10 mM glutamate for various
periods. B. Cells were pretreated with 200 ug/ml
Gwibitang and treated with 10 mM glutamate. Cell lysate
was separated on 12.5% SDS-PAGE. The nitrocellulose
membrane was probed by anti-Bcl-2 antibody (Santa Cruz
Co.) and the immunoreactive band was visualized by ECL
kit.
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Fig. 8. Gwibitang(GBT) protected the cleavage of

poly(ADP)-ribose polymerase(PARP) in glutamate-
treated astrocytes.
Cells were treated with 10 mM glutamate for various
periods (A, B) and in the presence of Gwibitang (C).
Lysate from the cells was separated on 12.5% SDS-PAGE.
The nitrocellulose membrane was probed by anti-ICAD,
PARP antibodies (Santa Cruz Co.) and the
immunoreactive band was visualized by ECL kit.
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