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Abstract— Primary cultures of rat cortical and chicken embryonic brain cells were employed to es-
tablish a reliable screening method for natural products blocking or enhancing glutamate-induced neu-
rotoxicity. Exposure of primary cultured rat cortical cells or chicken embryonic brain cells to high dose
of glutamate resulted in the fragmentation of neurites and consequent neuronal death. The level of cy-
toplasmic lactate dehydrogenase(LDH). indicator for cell survival in cultures. was significantly reduced
al exposure to glutamate. For the practical application of the methods, series of concentrations of
plants extracts and positive control were applied prior to the glutamate insult on primary cultures of
rat cortical and chicken embryonic brain cells. Relative LDH level in cells was measured for the es-
timation of the effect of the test materials on the glutamatergic neurons. The validity of the present
screening method for natural products acting on glutamatergic neurons was examined with dex-
tromethorphan. a known glutamatergic antagonist. The treatment of 100 uM dextromethorphan pre-
venled the reduction of LDH in rat cortical and chicken embryonic brain cells caused by glutamate in-

sult keeping 60% and %0%

of LDH level in normal control. respectively. Above results indicate that pri-

mary cultures of rat cortical and chicken embryonic brain cells could be proper systems for the
screening of potential natural agents acting on glutamatergic neurons. Between the two types of cul-
lures, primary culture of chicken embryonic brain cells seemed to be a better system for the primary
screening, since it is technically easier and econormnical compared to that of rat cortical cells.

Keywords [_] Glutamatergic neurons, primary cultured rat cortical cells. primary culture of chicken em-

bryonic brain cells. glutamate, dextromethorphan
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Fig. 1 —Time—course and doseresponse curves of glu-
tamate-induced neurotoxicity in primary cul-
tured rat cortical cells.

After 12days incubation. cortical cells were ex—
posed to glutamate at the concentration ranging
from 100 uM to 1 mM.

LDH value was determined in cortical cells
periodically.

Differs significantly from the control: p<0.05",
p<0.01** p<0.001™*
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Fig. 2 — The effect of dextromethorphan on glutamate-
induced neurotoxicity in primary cultured rat
cortical cells.

Control": normal rat cortical cells

Control”: rat, cortical cells exposed to glutamate
Differs significantly from the control: p<0.05*,
p<0.001***.

Flg 3 — Primary cultures of chicken embryonlc brain cells.

A. 12-day-cultured chicken embryonic brain cells

B. The effect of 24 hr-treatment of 500 UM glutamate on 12-day-cultured chicken embryonic brain cells.

I. Pharm. Soc. Korea



atplolEd 7ol A8sh: BAwel g Py 447

"o

60

oo vor \
a0 AN

Retative ratio of LDH (%)
7/
/'»/ .-

20 .4
0 . . , y ,
o & 18 ] 4

Exposure time (hr)

|+ 100:M -F= SO0M ke~ 1mM ]

Fig. 4 — Timecourse and doseresponses curve of glu-
tamate-induced neurotoxicity in primary cul-
tured chicken embryonic brain cells.

The experimental protocol was same as in Fig. 2.
Differs significantly from the control: p<0.05%,
p<0.01* p<0.001***.
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Fig. 5 — The effect of dextromethorphan on glutamate-
induced neurotoxicity in primary cultured
chicken embryonic brain cells.

Control”: normal chicken embryonic brain cells
Control”: chicken embryonic brain cells ex-
posed to glutamate

Differs significantly from the control: p<0.01**
p € 0.001"**,
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Table I — Effects of methanol extracts of several crude
drugs on glutamate-induced neurotoxicity in
cultured chicken embryonic brain cells.

Concentration  Relative ratio of
Samples (ng/ml) LDH(%)
Control” 100.0
Control” 0.0
Polygalae Radix 10 12.7*
50 08
100 -12.4
Anemarrhenae 10 34.5%*
Rhizoma 50 26.7*
100 7.4
Pinelliae Tuber 10 48.0™**
30 29.0**
100 3.3
Acorl graminei 10 34.5%**
Rhizoma 30 30.7
100 18.2**
Corydalis Tuber 10 11.4*
50 2.5
100 -27.4
NMagnoliae 10 2.6
Cortex 50 3.8
100 3.5
Evodiae Fructus 10 12.7*
50 20.1**
100 18.8**
Schizandrae 10 27.9**
Fructus 50 40.3***
100 37.2%*

Control’ is the value for primary cultured chicken
embryonic brain cells. LDH value: 1976.8 = 10.6
Unit/ml

Control” is vhe value for primary cultured chicken
embryonic brain cells exposed to glutamate. LDH
value: 1109.3 £ 31.8 Unit‘mi,

Differs significantly from the control: p<0.05* P<
0.01™, P<0.001*"".
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