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Effects of Betaine on the Glutamate-induced Neurotoxicity

in Primary Cultured Chicken Brain Cells
Mi Jung Park and Young Choong Kim
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract—The neuroprotective effect of betaine, one of the components of Lycii
Fructus, on glutamate-induced neurotoxicity in primary cultured chicken brain cells
were examined. Betaine was found to attenuate glutamate-induced neurotoxicity at the
concentration of 5~10 mM in both morphological and chemical aspects. The pretreat-
ment of chicken brain cells with 5~10 mM betaine for 2hr at the 12 th day of culture
before the 40min-exposure to 500 uM glutamate significantly increased the survival
rate of nerve cells in chicken brain. Betaine could also raise the decreased LDH-level
in chicken brain cells which were induced neurotoxicity with 100 #M glutamate. LDH
value was decreased to 639 of control level in chicken brain cells at the time of 48
hr after the exposure to glutamate. However, the pretreatment of chicken brain cells
with 5 mM betaine for 2 hr before the exposure to glutamate prevent the decrease of
LDH in cells showing 909 of control level. Nevertheless, the remarkable neuroprotec-
tive effect of betaine on the glutamate-induced neurotoxicity in cultured chicken brain
cells could not be observed when betaine was simultaneously administrated with
glutamate.
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Table I. The effect of betaine on the survival
rate of chicken embryonic brain nerve
cells induced to toxic state with gluta-

mate
Glutamate conc. Survival rate
(«M) (%)
Control 500 13.7+1.3
Betaine 1 mM 500 20.5+5.8
Betaine 5mM 500 47. 540, 6*+*
Betaine 10 mM 500 53. 013, gHt*

Survival rates are means+SE.
Significantly different with respect to control :
p<0. 05%, p<0.01**%, p< 0. 001***

ARERA

261
o 40 £ Aste =4S Sign F 5
o] dolvt A2 F& Folste Axz 3
32, gol doju Az} dojibn @

0
I
=z

T

Fig. 1. Primary cultured chicken embryonic brain
cells

a. Chicken embryonic brain cells cultured
for 12 days.

b. Effect of 10 mM glutamate on chicken
embryonic brain cells cultured for 18-hr.

c. Effect of 2-hr preincubation of 10mM
betaine on 18-hr exposure of ‘12-day-
cultured chicken embryonic brain cells
to 10 mM glutamate.
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Fig. 2. Primary cultured chicken embryonic brain
cells

a.

b.

Effect of 10mM glutamate on chicken
embryonic brain cells cultured for 42 hr.
Effect of 2 hr preincubation of 10 mM
betaine on 42 hr exposure of 12 day-
cultured chicken embryonic brain cells
to 10 mM glutamate. :
Effect of simultancous treatment of 10mM
betaine with 10 mM glutamate on 12 day
~cultured chicken embryonic brain cells
at 18 hr exposure.

. Effect of simultancous treatment of 10

mM betaine with 10 mM glutamate on
12 day-cultured chicken embryonic brain
cells at 42 hr exposure.

Effect of 2 hr preincubation of 1 mM
betaine on 42 hr exposure of " 12 day-
cultured chicken embryonic brain cells
to 10 mM glutamate.

Table II. The effect of betaine on the LDH

values of chicken embryonic brain
cells induced to toxic state with
glutamate

Glutamate conc. LDH
(M) (Units/ml)
Control A 0 2,076.8% 10.6
Control B 100 1,309.3+103.8
Betaine 0. lmM 100 1,280.9:£ 35.6
Betaine 1. 0mM 100 1,769. 0% 42, 1%
Betaine 5. 0mM 100 1,857. 64 47 4%*

LDH values are means+SE.
Significantly different with respect to control :
p<{0.05%, p<0.01%*%, p<0.001***
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