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Mechanisms of pain and pain relief
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ABSTRACT: Pain is an essential component of the body’s defense system. By painful information from the
periphery, we can avoid or reduce tissue damage. Pain reduction is important to improve a person’s quality of life.
All health care professionals including therapists who treat pain need to learn anatomy and physiology of pain and
basic mechanisms of pain medication. On the base of these knowledge, therapists should treat pain with evidence
based techniques. In this paper, we review the anatomy and physiology of pain. We also discuss some of the basic
mechanisms of pain medication and rehabilitation.
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Fig. 1. Ion channels.

Open channels conduct ions into or out of the neuron. Basically, there are three types of gated ion channels. a)

Voltage-gated; open and close due to changes in membrane potential. b) Ligand-gated; open and close due to the

binding of a ligand. ¢) Mechanically-gated; open and close due to a mechanical stimulus.
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Fig. 2. The spinothalamic tract.
The major pathway that carry pain sensation to the brain. The axons of secondary neurons ascend to the
thalamus. The pain information has been transmitted to the thalamus, it is sent to the postcentral gyeus through
lateral spinothalamic tract. From the medial nucleus of thalamus, tertiary neurons convey pain sensation to the

limbic system (medial spinothalamic tract).
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Fig. 3. The spinoreticular tract.
The information of nociceptive input throgh secondary neurons also terminates in the reticular formation of the
brain stem (spinoreticular tract), periaqueductal gray of midbrain (spinomesencephalic tract), or parabrachial nuclei
located at the junction of the midbrain and pons. Neurons from the reticular formation terminate cingulate cortex or

insular cortex via thalamus. Neurons from the parabrachial nucleus relay to amygdala. PAG: periaqueductal gray
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Fig. 4. The descending pain modulatory system.

The nociceptive information from primary sensory neuron transmits to secondary neuron at dorsal horn of

spinal cord. At this region, the transmission is inhibited by neurons descending from brain stem or higher brain.

PAG: periaqueductal gray
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