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Effects of different concentrations of calcitonin gene-related peptide on long-term

depression of hippocampus in mice
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Abstract: The purpose of this study was to explore the effects of calcitonin gene-related peptide (CGRP) on the long-term depression
(LTD) of hippocampus in mice. Sixty C57BL/6J mice (30 days old) were randomly divided into control group, three CGRP (50, 100,
and 200 nmol/L) groups, CGRP + CGRPy 3, group and CGRP + APV group (10 mice for each group). The effects of exogenous
application of different concentrations of CGRP on synaptic plasticity and LTD in hippocampus of mice were detected by in vitro
recording of local field potential. The results showed that higher doses (100 and 200 nmol/L) of CGRP significantly enhanced the induction
of LTD in the hippocampus. Moreover, CGRP increased the magnitude of N-methyl-D-aspartate (NMDA) receptor-mediated excitatory
postsynaptic currents. The above-mentioned effects of CGRP were blocked by either CGRP selective antagonist CGRPy ;; or NMDA
receptor antagonist APV. These results suggest that CGRP can dose-dependently enhance the induction of LTD in hippocampus of

mice, and the underlying mechanism involves the mediation of NMDA receptor function.
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Fig. 1. Effects of different concentrations of calcitonin gene-related peptide (CGRP) on the long-term depression (LTD) in the CA3-
CA1 pathway of hippocampus of mice detected by in vitro extracellular field potential recording. A: Exogenous application of 50
nmol/L CGRP did not influence LTD in the CA3-CA1 pathway in the hippocampus of mice. B: Exogenous application of 100 nmol/L CGRP
enhanced amplitude of LTD induction in the CA3-CA1 pathway in hippocampus. C: Exogenous application of 200 nmol/L CGRP

enhanced amplitude of LTD induction in the CA3-CA1 pathway in hippocampus. D: The bar diagram showed the average fEPSP
slope in all groups. Mean = SEM, n=6. P <0.05, P < 0.01. LFS, low frequency stimulation.
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Fig. 2. The effects of CGRP; 3, and APV on the facilitation of LTD induction in the CA3-CA1 pathway detected by in vitro extracel-
lular field potential recording. 4: Exogenous application of CGRPy 5, significantly blocked the facilitation of CGRP (200 nmol/L) on
LTD induction in the CA3-CA1 pathway of hippocampus slices, whereas CGRPy ;; alone did not affect the induction of LTD. B: The
bar diagram showed the average fEPSP slope in CGRP+CGRP; ;;, CGRP and CGRPy;; groups. C: Exogenous application of NMDA
receptor antagonist APV significantly blocked the facilitation of CGRP in LTD induction. D: The bar diagram showed the average

fEPSP slope in two groups. Mean = SEM, n=6. P < 0.01. LFS, low frequency stimulation.
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Fig. 3. The effects of CGRP on the NMDA receptor (NMDAR)-mediated EPSCs. 4: The representative traces of the NMDAR-mediated
EPSCs recorded in individual cells of control and CGRP (200 nmol/L) groups. The summary histogram showed NMDAR-mediated
EPSCs amplitude in two groups. B: The representative traces of the NMDAR-mediated EPSCs recorded in individual cells of control

and CGRP+CGRPy 5, groups. The summary histogram showed NMDAR-mediated EPSCs amplitude in two groups. C: The represen-
tative traces of the NMDAR-mediated EPSCs recorded in individual cells of control and CGRP+APV groups. The summary histo-
gram showed NMDAR-mediated EPSCs amplitude in two groups. Mean + SEM, n=8. "P < 0.01.
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