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Effects of Spermine on Quisqualate-induced Excitotoxicity in
Rat Immature Cortical Neurons

Jungsook Cho
Department of Pharmacology, College of Medicine, Dongguk University, Kyongiu, Kyongbuk 780-714

Abstract — Glutamate (Glu) receptor-mediated excitotoxicity has been implicated in many acute and
chronic types of neurological disorders. Exposure of mature rat cortical neurons (15-18 days in culture) to
the various concentrations of Glu resulted in a marked neuronal death, whereas immature rat cortical neu-
rons (4~5 days in culture) were resistant to the Glu-induced toxicity. Glu receptor subtype-specific ago-
nists showed differential extent of toxicity in the immature neurons. The neurons treated with NMDA or
kainate (KA) did not exhibit damage. However, quisqualate (QA) treatment induced a considerable cell
death (36.1%) in immature neurons. The non-NMDA antagonist DNQX did not reduce this response. Inter-
estingly, the QA-induced toxicity was potentiated by spermine in a concentration-dependent manner. Again,
the spermine-enhanced damage was not altered by the polyamine antagonist ifenprodil. Taken together,
unlike NMDA or KA, QA can induce neurotoxicity in immature rat cortical neurons and the QA-induced
toxicity was potentiated by spermine. The lack of antagonizing effects of DNQX and ifenprodil on QA-
induced toxicity and the potentiated toxicity by spermine, respectively, implies that both QA receptor and
the polyamine site of NMDA receptor may not mediate the neurotoxicity observed in this study, and that
a distinct mechanism(s) may be involved in the excitotoxicity in immature neurons.
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Fig. 1 - Concentration- and time-dependent glutamate (Glu)-
induced toxicity in mature or immature rat cortical
neurons. A) After 15~18 days in culture, cells were
washed two times with MEM and incubated in the
medium con- taining the indicated concentrations of
Glu at 37°C in 95% air/5% CO,. After 30 min, 2 hrs,
6 hrs, 12 hrs, and 24 hrs of incubations, the aliquots
of the culture medium were collected for the
assessment of toxicity as described in the Materials
and Methods. B) After 5 or 18 days in culture, cells
were washed and incubated in the medium conta-
ining 500 uM Glu. The aliquots of the culture
medium were collected at the indicated incubation
time periods for the assessment of toxicity as
described in the Materials and Methods. Results are
expressed as the means of % total LDH from at least
two separate experiments of 4 determinations.
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Fig. 2 - Differential susceptibility to NMDA, Kkainate (KA),

and quisqualate (QA) of mature and immature rat
cortical neurons. After 4 or 18 days in culture, cells
were washed and incubated in the medium con-
taining 300 uM NMDA, 500 uM KA, or 300 uM
QA for 18 hrs at 37°C in 95% air/5% CO,. The
aliquots of the culture medium were collected for the
assessment of toxicity as described in the Materials
and Methods. Percent of total LDH are shown as the
means + SD from two separate experiments of 4
determinations.
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Table I — Effects of several antagonists on NMDA-, KA-, and
QA-induced excitotoxicity in immature and mature
cultured rat cortical neurons. After 4 or 18 days in
culture, cells were washed and incubated for 18 hrs
at 37°C in 95% air/5% CO,, in the medium
containing 300 uM NMDA, 500 uM KA, or 300 uM
QA in the presence or absence of the antagonists as
indicated below. The aliquots of the culture medium
were collected for the assessment of toxicity as
described in the Materials and Methods. Percent of
total LDH are shown as the means = SD from two
separate experiments of 4 determinations. Concentra-
tions are shown in parentheses.
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Fig. 3 —Effects of spermine (SP) on the NMDA-, KA-, and
QA-induced toxicity in immature rat cortical neurons.
After 4days in culture, cells were washed and
incubated in the medium containing 100 UM NMDA,
200 UM KA, or 100 uM QA in the preseence of the
indicated con- centrations of SP. After 38 hrs of
incubation at 37°C in 95% air/5% CO,, the aliquots of
the culture medium were collected for the assessment
of toxicity as described in the Materials and Methods.
Percent of total LDH are shown as the means = SD
from two separate experiments of 4 determinations
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—O— QA alone
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Fig. 4 —Lack of effectiveness of ifenprofil (IFN) on spe-
rmine's action potentiating the toxicity induced by
QA in immature rat cortical neurons. After 5 days in
culture, cells were washed and incubated in the
medium containing the various concentration of QA,
QA+SP(100 uM), or QA+SP(100 uM)+IFN(10 uM)
as indica- ted. After 24 hrs of incubation at 37°C in
95% air/5% CO,, the aliquots of the culture medium
were collected for the assessment of toxicity as
described in the Materials and Methods. Percent of
total LDH are shown as the means = SD from two
separate experiments of determinations.
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