
!1

Mechanism of Pain Production !
Pain conducting nerve fibers are small myelinated (A-delta) or unmyelinated 
nerve fibers (C-fibers).  Cell bodies are in the dorsal root ganglia (DRG) or sen-
sory ganglia of certain cranial nerves.  Peripheral endings do not show much 
structural specialization – “free nerve endings.” 
 !!!!!!!!!!!!!!!!!!
Free nerve end-
ings of the nociceptive system provide the means by which we are made aware 
of pain.  In normal circumstances the nociceptive system is relatively, although 
not entirely, inactive.  Its afferent activity is markedly increased when its nerve 
fibers are activated by mechanical forces to the tissues, or exposure to irritating 
chemical substances. !
Chemical Causes of Pain 
Pain is produced by chemical irritation as soon as the concentration of chemical 
substances is sufficient to irritate free nerve endings in the involved soft tissues. 
This process encompasses either inflammatory or infective processes, such as 
rheumatoid arthritis, ankylosing spondylitis, or bacterial infections.  It also occurs 
in the first 10-20 days following trauma.  Trauma, either acute or chronic, rup-
tures cell walls.  This allows phospholipase A

2
 to cleave arachidonic acid from 

the cell membrane.  Arachidonic acid is a polyunsaturated fatty acid and is the 
precursor to prostaglandins, thromboxanes, and leukotrienes, which are all 
involved in the inflammatory process. !
Arachidonic acid is converted to a prostaglandin precursor in a series of steps 
involving enzymes such as cyclooxygenase and prostaglandin synthetase. 
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Many enzymes are released in tissue injury, and cause the conversion of precur-
sors to the peptide bradykinin, one of the most potent algesic substances known 
to man.   !
Cyclooxygenase acts on arachidonic acid to produce prostaglandin PGG

2
. 

PGG
2

 is the common precursor to all the other prostaglandins.  Prostaglandins 

also sensitize nerve endings.  This makes nerve fibers fire more aggressively, 
and at a lower stimulus than would normally cause firing.   
 !!!!!!!!!!!!!!
Several neuropeptides play a role in pain transmission within the CNS. 
The most important of these are substance P and glutamate.  Both are released 
from nociceptive fibers following a noxious stimulus.  Local application of cap-
saicin initially stimulates the release of these neurotransmitters and is algesic.  
Continued application of capsaicin blocks their release and leads to desensitiza-
tion and analgesia.  Capsaicin cream depletes substance P when applied two to 
four times daily in a strength of 0.025 – 0.075%.   !
Mechanical Causes of Pain 
Pain is produced by the application of mechanical forces as soon as the mechan-
ical deformation of structures containing nociceptive fibers is sufficient to irritate 
free nerve endings.  It is not necessary to actually damage tissues containing 
free nerve endings in order to provoke pain.   !
An encapsulated pacinian capsule, which has a large receptive field for pressure, 
can at a specific threshold level become a nociceptive receptor and generate an 
impulse of pain along its afferent nerve.  In mechanical deformation no pathology 
need exist, as mechanical forces sufficient to stress or deform nociceptor free 
nerve endings will cause pain. !!
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 !!!!!!!!!!!!
No chemical treatment will rectify or prevent pain arising from mechanical defor-
mation.  When intermittent mechanical pain is the main presenting symptom, 
drugs should never be the treatment of choice, except in the presence of extreme 
pain.   !
Pain due to trauma is produced by a combination of mechanical deformation and 
chemical irritation.  Initially, mechanical deformation causes damage to soft tis-
sues, and pain of mechanical origin will be felt.  In most instances this is a sharp 
pain. !
Shortly after injury, chemical substances accumulate in the damaged tissues. 
As soon as the concentration of these chemical irritants is sufficient to enhance 
the activity of the nociceptive receptor system in the surrounding tissues, pain will 
be felt.  In most instances pain of chemical origin will be experienced as a persis-
tent discomfort or dull aching as long as the chemicals are present in sufficient 
quantities.   !
Nerve Fiber Types 
There are a variety of peripheral nerves and axons that can be delineated in 
terms of their size, their conduction velocity, and their state of myelination. 
Large axons are highly myelinated and conduct very rapidly.  Typically activated 
by low intensity tactile or mechanical stimulation.  Referred to as A-beta axons.   !
There are smaller myelinated axons that are slightly slower-conducting and are 
called A-delta axons.  There is a second class of small fibers that are unmyeli-
nated and are very slow conducting and are referred to as C-fibers.  The A-delta 
and C-fiber axons are very high-threshold and are only activated by strong and 
otherwise potentially tissue injurious stimulus.  Pain conducted by A-delta fibers 
is the quick, “bright” type of pain.  C-fiber pain is described as steady, slow, and 
constant.  !
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The A-deltas and the C-fibers enter the dorsal root of the spinal cord and termi-
nate in the substantia gelatinosa.  It is at this point that the axons make synap-
tic contact with the second order neurons. !
 !!!!!!!!!!!!!!!!!!!!!
Gate Control Theory 
Melzack and Wall state that sensory information coming in over small C-fibers is 
modulated through presynaptic inhibition from the larger incoming A-beta fibers in 
the substantia gelatinosa of the dorsal horn of the spinal cord.  This gating 
mechanism depends on the relative quantity of signals coming in over the larger 
fibers versus the smaller fibers.   !
There are two ways in which pain can get through the gate: 

1. Damage to the A-beta fibers, which allows spontaneous pain or sensory 
deprivation pain, or 

2. Activation of the C-fibers by excess stimulation through inflammation 
(prostaglandins) or pressure on the C-fibers. !

Basically, the gate is closed by increased input of the beta fibers and opened by 
excessive C-fiber activity.  Closing the gate can be accomplished by stimulating 
sensory receptors such as the mechanoreceptors, which send sensory impulses 
into the spinal cord through the large A-beta fibers. !!!
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