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The Dopaminergic Nervous System and the Free Energy Principle as a
Mechanism for the Formation of Chronic Pain

Takahiko Nagamine1)2)
1)Sunlight Brain Research Center, 2) Dep. of psychosomatic dentistry, TMDU

Dopamine is an important neurotransmitter that controls the reward system
and is involved in the formation of chronic pain. Rewards are attractive and
elicit approach behavior. Pain is associated with the reward system because it
signals danger and triggers approach behavior. By the way, the brain is an
energy-consuming organ. Thus, the principle of inducing change is to minimize
free energy. In acute pain, the cingulate gyrus is activated, activating the
salience network and strengthening the sympathetic nervous system. However,
as it transitions to chronic, the pain neurons are disconnected from the
sympathetic nervous system and energy is conserved. In chronic pain, the
primary somatosensory cortex strengthens its functional connections with the
parasympathetic nervous system, conserving energy. Consider the formation of
chronic pain from the free energy principle.
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