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The relationship between neuronal plasticity and learning and memory
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[Abstract] This paper explores the complex relationship between neuronal plasticity (Neuronal Plasticity) and
learning and memory. Neuronal plasticity, as one of the fundamental characteristics of the brain, involves
adaptive changes in the morphology, structure, and function of neural connections. By analyzing in detail
neurobiological mechanisms such as long—term potentiation (Long—Term Potentiation, LTP) and long—term
depression (Long—Term Depression, LTD), this paper reveals the critical role of neuronal plasticity in the
formation of learning and memory. It further discusses the differences in the effects of neuronal plasticity on
various types of learning (such as declarative memory and non—declarative memory), as well as the impact of age,
disease, and other factors on neuronal plasticity and learning and memory capabilities. The research findings
indicate that neuronal plasticity is not only the foundation of learning and memory but also an important avenue
for understanding cognitive decline and neurodegenerative diseases. This study provides a theoretical basis for
further exploring brain learning mechanisms and enhancing memory capabilities.
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