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Types of Pain and Their Qualities-
Fast Pain and Slow Pain

Fast pain : sharp pain, acute pain, and electric
pain. This type of pain is felt when a needle
is stuck into the skin, when the skin is cat
with a knife. It is also felt when the skin is
subjected to electric shock. Fast-sharp pain
is not felt in most deeper tissues of the
body.

Slow pain : slow burning pain, aching pain,
nauseous pain, and chronic pain &

associated with fissue destruction. & )
suffering. It can occur both in the skin and |
in almost any deep tissue or organ.

Fast pain : 0.1 second after a pain stimulus,
whereas slow pain begins only after 1

second or more and then increases slowly
over many seconds and sometimes even
minutes
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Pain Receptors and Their Stimulation
L slow pain 4 wss o fast pain

Pain Receptors Are Free Nerve Endings

Three Types of Stimuli :-Mechanical, Thermal, and Chemical. Ay . . ’l . -
e . . ssllely (Gl g (Slle Lasmy g ol
Fast pain : mechanical and thermal, slow pain : all three types.
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Transmission of both "fast-sharp” and "slow- [RESTEIIEUNNEEITPygtite

chronic” pain signal.s into and through the spinal b ety 45) 05 o e AS L
cord on their way to the brain.
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Figure 49-2. Transmission of both fast-sharp and slow-chronic pain -
signals into and through the spinal cord on their way to the brain.
AS fibers transmit fast-sharp pain, and C fibers transmit slow-chronic
pain. 1y M‘o‘
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Pain Suppression ("Analgesia") System in the Brain
and Spinal Cord
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The analgesia system :

( <)
(1) The periaqueductal gray and periventricular areas of the mesencephalon and
upper pons

TETE IO

-

(2) the raphe magnus nucleus, a thin midline nucleus located in the lower pons and

upper medulla.
(3) a pain inhibitory complex located in the dorsal horns of the spinal cord.
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Ppioid Peptides

Fhe brain and the gastrointestinal tract contain receptors that bind morphine. The search for endogenous ligands for these
recaptors led to the discovery of two closely related pentapeptides, called enkephalins (Table 4-4), that bind to these opioid
ecaptors. One contains methioning (met-enkephalin), and one contains leucine (leu-enkephalin). These and other peptides
hat bind to opioid receptors are called opioid peptides. The enkephalins are found in nerve endings in the gastrointestinal tract
Bnd many different parts of the brain, and they appear to function as synaptic transmitters. They are found in the substantia
pelatinosa and have analgesic activity when injected into the brainstem. They also decrease intestinal motility (see Chapter 26:
Regulation of Gastrointestinal Function).

Table 4-4, Opioid Peptides and Their Precursors.

Precursor Opioid Structures
Peptides
Proenkephalin (see Chapter 20: The Adrenal Medulla | Met-enkephalin Tyr-Gly-Gly-Phe-Met,
& Adrenal Cortex)
Leu-enkephalin Tyr-Gly-Gly-Phe-Leug
Octapeptide Tyr-Gly-Gly-Phe-Met-Arg-Gly-Leu,
Heptapeptide Tyr-Gly-Gly-Phe-Met-Arg-Phe,,
Pro-opiomelanocortin (see Chapter 22: The Pituitary |B-Endorphin See Chapter 22: The Pituitary Gland
Gland)
Other endorphins |See Chapter 22: The Pituitary Gland
Prodynorphin Dynorphin 1-8 Tyr-Gly-Gly-Phe-Leu-Arg-Arg-lle,

@ 16




O Qua g 3)3 Jw 3)s £ (5)30 Qvlga Med 99-A

o s OPIOIA j5 a5 ol (60,150 51 SG Analgesia

Table 4-5, Physiologic Effects Produced by Stimulation of Opiate Receptors.

Receptor Effect
mn

Analgesia

Site of action of morphine

Respiratory depression

Constipation

Euphoria

Sedation

Increased secretion of growth hormone and prolactin

Miosis

Analgesia

Diuresis

Sedation

Miosis

Dysphoria

L Analgesia ‘A
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Visceral Pain
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© PARASYMPATHETIC

In addition to being poorly localized, unpleasant,
and associated with nausea and autonomic
symptoms, visceral pain often radiates or is
referred to other areas.
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Thermal Sensations
Thermal Receptors and Their Excitation

There are four to ten times
as many cold-sensitive as
heat-sensitive spots.

Freezin Indiffer- Burning
Cold receptors respond from

10 ° to 38 ° and heat === Coldpain

receptors from 30 © to over s—Gink e
45 o === Warmth receptors

== Heal-pain
The afferents for cold are
Aand C fibers, whereas the
afferents for heat are C
fibers.

Temperature ; in addition to
ending in the postcentral
gyrus, thermal fibers from
the thalamus end in the
insular cortex.
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