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Effect of different concentrations of calcitonin gene-related peptide on the long-

term potentiation in hippocampus of mice
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Abstract: The purpose of this study was to explore the effects of different concentrations of calcitonin gene-related peptide (CGRP)
on long-term potentiation (LTP) in the hippocampus of mice. C57BL/6J mice (30 days old) were randomly divided into control group,
three CGRP groups, and CGRP + CGRPy 5, group (10 mice for each group). Different concentrations of CGRP (50, 100 and 200 nmol/L)
were given to the hippocampal slices of mice. The presynaptic release of neurotransmitters and the induction of LTP were measured
by extracellular field recording techniques. The result showed that different concentrations of CGRP did not affect the presynaptic
release of neurotransmitters, but 100 and 200 nmol/L CGRP increased the amplitude of LTP induced in the hippocampus of mice. This
facilitation effect of CGRP was blocked by its specific antagonist CGRPy 5,. These results suggest that CGRP dose-dependently facilitates
the induction of LTP in the hippocampus of mice through its specific receptor.
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Fig. 1. Effects of different concentrations of calcitonin gene-related peptide (CGRP) on the long-term potentiation (LTP) in the CA3-
CAL1 pathway of mice. 4: Application of 50 nmol/L CGRP did not induce LTP in the CA3-CA1 pathway in the hippocampus of mice. B:
Application of CGRP (100 nmol/L) induced a persistent LTP in the CA3-CA1 pathway. C: Application of CGRP (200 nmol/L) induced a
persistent LTP in the CA3-CA1 pathway. D: CGRP (100 nmol/L and 200 nmol/L) dose-dependently induced the increase in LTP in the
CA3-CA1 pathway of hippocampus slices. The bar diagram showed the average amplitudes of LTP in all groups. Mean = SEM, n = 5.

'P<0.05,"P<0.01;7P<0.01.
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Fig. 2. The effect of different concentrations of calcitonin gene-related peptide (CGRP) on the synaptic transmission and post-synaptic

function. 4: Input-output curve in the CA3-CA1 pathway of hippocampus slices. CGRP (50 nmol/L) had no effect on synaptic excit-
ability compared with control. B: CGRP (100 nmol/L) had no effect on synaptic excitability compared with control at 20%, 40%, 60%

and 80% stimulation intensity, whereas increased synaptic excitability at 100% stimulation intensity. C: CGRP (200 nmol/L) increased

synaptic excitability at 40%, 60%, 80% and 100% stimulation intensity compared with control. D—F: Paired-pulse facilitation was not
changed by 50 (4), 100 (B) or 200 nmol/L CGRP (C). Mean + SEM, n = 5. "P < 0.05 vs control.
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Fig. 3. The effect of calcitonin gene-related peptide (CGRP) antagonist CGRPy 5, on the induction of LTP in the CA3-CA1 pathway.
A: Application of CGRPy ;, significantly blocked CGRP (200 nmol/L)-induced LTP in the CA3-CA1 pathway of hippocampus slices.
However, application of CGRPy 4, did not totally block the induction of LTP. B: The bar diagram showed the average amplitudes of

LTP in all groups. Mean = SEM, n=5. P <0.01.
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