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Role of calcitonin gene-related peptide in regulation of synaptic plasticity and

process of the emotional memory

WU Xin, WANG Dong-Hui, GAO Jian-Feng’
School of Basic Medicine, Henan University of Chinese Medicine, Zhengzhou 450046, China

Abstract: Calcitonin gene-related peptide (CGRP) is a neuropeptide coded by the calcitonin gene and divided into o and § subtypes.
CGRP is widely distributed throughout the human body and highly expressed in the peripheral and central nervous system. Studies
have shown that CGRP plays a role in a variety of physiological and pathophysiological activities, such as the formation and transmis-
sion of nociceptive signal, as well as the regulation of cardiovascular function. Recently, more and more researches have shown that
CGRP is involved in the regulation of synaptic plasticity, cognitive function and learning memory in the central nervous system. This
paper reviews the role of CGRP in regulation of synaptic plasticity and process of emotional memory, hoping to provide a new molecular

target and theoretical basis for clinical treatment of neurological diseases.
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M E)— Pl 37 MR TR B A A Z IR, o
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Fig. 1. Signal transduction pathways of calcitonin gene-related peptide (CGRP). The binding of CGRP and CGRP receptor (CGRPR)
can cause activation of several signaling pathways and recruitment of more downstream protein effectors. (1) The activation of AC
provokes the elevation of cAMP and then activates PKA, resulting in the phosphorylation of several downstream targets. (2) CGRP
activates PLCP to form IP;, and IP; binds to Ca™" channel, thereby causing the release of Ca™” from ER. The high level of Ca’* binds
to CaM, thus triggering downstream signal transduction pathway. Finally, CGRP/CGRPR enhances activity of NMDAR/AMPAR and
participates in the regulation of synaptic plasticity. CaM, calmodulin; CaMKII, Ca*"/Calmodulin-dependent protein kinase II; CREB,
cAMP response element-binding protein; DAG, diacylglycerol; ER, endoplasmic reticulum; ERK, extracellular signal-regulated
protein kinase; IP;, inositol trisphosphate; PKA, protein kinase A; PKC, protein kinase C; PIP,, phosphatidylinositol 4,5-bisphosphate;

LTD, long-term depression; LTP, long-term potentiation.
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Fig. 2. Calcitonin gene-related peptide (CGRP) dose-dependently erases the fear memory (reproduced from reference ). 4: The

protocol of conditioned fear test. B: The histological verification of microinjection sites of CGRP. C: The percentage of freezing time in

pre-unconditional stimulus (US) and conditioning training session. D: The percentage of freezing time in pre-conditional stimulus (CS)

and extinction training session. £: The percentage of freezing time in pre-CS and fear extinction test after training.
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Fig. 3. Calcitonin gene-related peptide (CGRP) facilitates the induction of LTP in BLA-CeA pathway (reproduced from reference

[31]).

A: Coronal drawing with indicated BLA, LA and CeA. BLA: basolateral nucleus of amygdala; LA: lateral nucleus of amygdala; CeA:
central nucleus of amygdala. B: 25 nmol/L CGRP did not induce LTP in BLA-CeA pathway. C: 50 nmol/L CGRP did not induce LTP
in BLA-CeA pathway. D, E: 100 and 200 nmol/L. CGRP induced a persistent LTP in BLA-CeA pathway. F: The bar diagram showed
the average amplitudes of LTP in all groups (" P < 0.001).
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Fig. 4. Calcitonin gene-related peptide (CGRP), interacting with CGRP receptor, erases the fear memory via activation of NMDA
receptor and PKA in the amygdala (reproduced from reference °"). 4: The protocol of conditioned fear test. B: The percentage of
freezing time in pre-US and conditioning training session (CGRP antagonist: CGRPy ;;,, NMDA receptor antagonist: MK801, PKA
inhibitor: H89, PKA inhibitor: GF109302X). C: The percentage of freezing time in pre-CS and extinction training session. D: The per-

centage of freezing time in pre-CS and extinction test after training.
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