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Lead Induced Cytotoxicity
in Primary Cultured Hippocampal Neuronal Cell

In Sung Chung, M.D.

Department of Preventive Medicine,
Keimyung University School of Medicine, Daegu, Korea.

Abstract : This study carried out to demonstrate of relationships between lipid peroxidation
and lead—induced neuronal cell toxicity by measure of the cellular toxicity index on various doses
of lead, and to investigate the effect of lead on N—methyl-D—aspartate (NMDA), ¢—amino—3—
hydroxy—5—methylisoxa zole—4—propionic acid(AMPA) and kainate—induced neurotoxicity. The
cellular toxicity was assessed by morphological examination and by measuring the release of
lacate dehydrogenase (LDH) and nitric oxide production. The cell viability of hippocampal
neuronal cells showed to decrese following exposure to lead in a dose—dependent manner,
resulting in 76.67% of cell viability at 1,000 #M, 12—hour lead treatment. The LDH leakage was
significantly increased at 100 and 1,000 M lead treatment for 12 hours. Nitric oxide production
significantly increased at 1,000 ¢M lead treatment for 4 hours. Lead at 50 #M reduced
significantly NMDA —induced cytotoxicity at 100 M NMDA treatment, whereas it failed to reduce
AMPA and kainate—induced cytotoxicity at 100 ¢M treatment respectively. On the basis of these
results the cytotoxicity of hippocampus by lead is related with lipid peroxidation, lead reduced
NMDA —induced cytotoxicity.
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Fig. 1. Light microscopic findings of cultured
hippocampal cells(Hematoxylin and eosin
stain, X 200)
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Cell viability
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oot Q.1 1 10 100 1000

Concentration of lead acetate(M )

Fig. 2. The cytotoxicity of lead acetate measuted by 3-
[4,5-dimethylthiazol-2-y1]-2,5-
diphenyltetrazolium bromid assay in
hippocampal cells treated for 4 and 12 hours.
*p<0.05: significantly different from the
control.
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Fig. 3. Effects of lead acetate on the leakage of lactate
dehydrogenase (LDH) in cultured hippocampal
cells. Assay were performed after 12-hour
incubation. *p<0.05: significantly different
from the control.
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Fig. 5. Effects of NMDA and lead acetate on the
leakage of lactate dehydrogenase (LDH) in the
cultured hippocampal cells. Assay were
performed on culture media after 12-hour
incubation. *p<0.05: significantly different
from the control, #p<0.05: significantly
different from treated with 100 M NMDA.
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glutamine, 25 ¢M glutamate, 25 ¢gM 2-
mercaptoethanol®] ¥ 7} Neurobasal media®l
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Fig. 4. Effects of NMDA, AMPA, and kainate on the
lakage of lactate dehydrogenase (LDH) from
cultured hippocampal cells. Assay were
performed after 12-hour incubation. *p<0.05:
significantly different from the control.
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50 uM Lead / 100 uM kinate

Fig. 6. Effects of Kinate and lead acetate on the
leakage of lactate dehydrogenase (LDH) in
cultured hippocampal cells. Assay were
performed on culture media after 12-hour
incubation. *p<0.05: significantly different
from the control.
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LDH leakage

S0 uM Lead /100 uM AMPA

Fig. 7. Effects of AMPA and lead acetate on the
leakage of lactate dehydrogenase (LDH) in
cultured hippocampal cells. Assay were
performed on culture media after 12-hour
incubation. *p<0.05: significantly different
from the control.

I (%3]

Nitrite.{uM)
=)

™o

control Lead 1,000 uM

Fig. 8. Nitrite release in cultured hippocampal cells.
The cells were treated with lead acetate for 4
and 12hours. *p<0.05: significantly different
from the control.
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