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The effect of hypocalcemia on the transcription of BDNF in the
developing central nervous system of rat
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Hypocalcaemia is a common problem, yet the long-term sequels of transient
hypocalcaemia in developing brain are not known and have not been carefully
characterized. Our preliminary study revealed that reduced calcium concentration in
the culture medium would lead to rat embryonic neuron death, and the proportion of
neuron death is related to calcium concentration. These results suggest that
hypocalcemia may be neurotoxic for immature neuron.

“Activity-dependent neuronal plasticity” is an important phenomenon during neuron
development. One attractive molecular candidates for modulating synaptic plasticity
are the member of neurotrophins (NTs) family, include BDNF(Brain-derived
neurotrophic factor). BDNF gene includes eight 5’ noncoding exons (exonl~VIIl) and
one 3’ protein coding exon (exon IX).Rat BDNF mRNA contains 22 transcripts, and
exon IX mRNA is common region for all transcripts, which could be up-regulated
when neuron activity increase. Furthermore, the up-regulation should accompany with
increased intracellular calcium concentration. Exon I-IX BDNF(BDNF-1) mRNA
transcript is brain-specific. Extracellular calcium could enter into cell via different
calcium channel, which has been shown to activate different exon primer and then
induces transcription of BDNF mRNA. We proposed that reduction of extracellular
calcilum level might alter the expression of BDNF in transcriptional level. To test this
hypothesis, we determined the level of total BDNF and BDNF-I mRNA using
Real-Time PCR in primary rat cortical neuron cell culture in present of low calcium
medium. In addition, we also determined the BDNF transcript in the hippocampus of
developing rats born to dam rats received 2-day injection of calcitonin before
delivery.

Long-term incubation of cells in low calcium medium induces a transient decrease or
increase in total BDNF mRNA and BDNF-1 mRNA, which dependent on the
concentration of calcium and incubation period. On the other hand, transient low
calcium incubation on Day in vitro 1(DIV 1) induced a delay-onset of reduction of
total BDNF and BDNF-1 mRNA determined on DV12. Incubation in very low
extracellular calcium (0.31mM) medium induced a reduction in the neurite growth
and the diameter. Rats born to calcitonin-injected dams rats had low serum calcium
level, low body weight gain, and body length growth during the first postnatal week.
In addition, total BDNF mRNA level has significant trend of decrease on post-natal
day 14.

This result demonstrated that lower extracellular calcium level could affect the
transcription of BDNF and neuronal growth. However, whether the reduction of
BDNF expression is related to the abnormal neurite growth is required further



investigation.



