Outline of Lecture 29 (02-27 A; Johnson)

Pain I

Some stuff in notes arbitrarily hacked out in preference for material covered in lecture!

I.  Basic properties of nociception


- Pain is like other sensory modalities, but it is unpleasant (affective component) and intense pain as an invariant negative response


- There are three types of pain: cutaneous pricking, cutaneous burning, and deep visceral, with differing characteristics


- Hyperalgesia is a lowering of pain threshold in response to tissue injury



- Primary hyperalgesia is located at site of injury, and is due to A( fibers



- Secondary hyperalgesia is located in tissue around the injury, and includes referred pain


- Central sensitization (increased responsiveness of central pain neurons to input) plays a role in both types of hyperalgesia


- Neuropathic pain results from an injury to the parts of the nervous system that determine pain


- Thermal threshold for pain is constant (45°C), but mechanical threshold is variable


- Inflammation stimulates and sensitizes area to pain, a protective mechanism


- Larger, faster A( fibers mediate pricking pain; smaller, slower C’s mediate burning pain and itch


- Evidence: pressure blocks, anesthetics, electrical stimuli, reaction time are predictable/consistent

II.  Pain pathways


- Pain/temp fibers enter spinal cord laterally (Lissauer’s tract)


- Lamina I: site of A(/C synapse with relay fibers; cross midline to spinothalamic tract (STT) in lateral funiculus, ascend to thalamus



- Targets VMpo and MDvc in thalamus



- MDvc projects to anterior cingulate cortex, the center of emotion and cognition



- VM projects to insula, where basic emotions and sensory info converge


- Substantia gelatinosa (aka lamina II): also site of A(/C synapse with interneurons that travel to STT; may be involved in 2° hyperalgesia


- Lamina V: mixed modality relay zone to STT



- Targets VPL and VPI in thalamus, which project to S2 and S1, respectively


- Some stuff on “descending control”, see Pain II

Summary of major points


- Understand types of pain and fibers associated with each type (be able to interpret relevant experiments)


- Understand hyperalgesia


- Understand the differences between the Lamina I and V pathways, and role of insula and anterior cingulate in emotions

