The somatic sensory system

Detection of mechanical stimuli
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Sensory receptors in the skin
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Organization of the somatosensory system
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Topographic arrangement of
somatosensory receptors in the skin
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Somatic sensory cortex
Somatotopic organization
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Columnar organization of the somatosensory cortex

Columns of neurons are the functional
modules of cortical processing of
somatosensory information
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Neuronal activity in a section of the somatosensory cortex
after mechanical stimulation of the hand.

The columnar organization of somatosensory
cortex is a consequence of the pattern of
connections between neurons in different
layers of cortex.
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Expanded view of cortical histology Schematic cortical circuits
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Each type of receptor send
information to different columns
in the mechanosensory cortex.
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Thermoreceptors Pain receptors

Receptors for pain (nociceptors)
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Pain receptors

Types of nociceptors Based on the axon characteristics: Fibers Ad and C

Dorsal horn of

1. Mechanical nociceptors
—~ /—— ——__spinal cord

—®

Fibers Ao Mfbor @
2. Thermal nociceptors Pain| - N ég\ \

Fibers C 3. Polymodal nociceptors Touch| #® 2 &

Different types of axon fiber determines types of pain:

Viollage

ST

~—

4. Silent visceral nociceptors

1. sharp, first pain

2. slow, burning pain

e, o Firs1 Second

\ oam al: 1k
Chikas *

Aa: 72-120 m/s N : }eain

AB: 36-72 m/s A5 fiber ® |intensity

Timg ——=

As: 4-36 m/s /\

6.9



Agents that sensitize and Ascending pathways that transmit nociceptive
activate nociceptors information to the cerebral cortex
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Examples of pain arising from a visceral disosder referred to a cutaneous region (color),

Urinary/ bladder
Referred visceral pain
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Modulation of pain sensation

Endogenous pain control system
The gate control theory

Somatic sensory cortex
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Endogenous opioid peptides

Leucine-enkephalin
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