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REVIEW OF LITERATURE

PHYSIOLOGY OF PAIN

Pain is a proieclive mechanism for the body, il occeurs
wherever any fissues are being damaged and it causes the
individual to react to remove the painful stirnuli'!. Perception of
pain like the perception of other sensations is a ncuro-
physiological process that has special structural, functional and
pereeptual properties and is accomplished by means of relatlvely
simple neural, receplive and condoctive mechanisms that are
specific for paint®,

Pain has been classified into two different lypes, dacule pein
and slow pain, Acute pain eccurs within about 0.1 second when a
paintul stimulus is applied, whereas slow pain begins anly after a
seacond or meore and then increases slowly over a period of
sceonds and even minutes, The condnclion pathways lor hese
two types of pain are dil’ ferentt?

Fain receptors arc speeific and pain is nol produaced by
overstimulation of other receptors. Ti has been snggested that
pain is chemically mediated and  stimull which provoks it have.
in common- ihe ability to likerate a chemical agent which

stimulates the nerve endings!™.

Fain pathway:
Fain perceplion depends upon the transmission of impulses
through pathways within the nervons system from the site of the

stimualus to the higher centers of Lhe brain and begins from pain
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receptors present in sking muoscles and viscera along afferent

nerve tibers which are of twn types "A" delta and 7" fibers.

* AN delta fibers are 2-Dmm in diamcter. finely nwvelinated and
cortduact al a rate of 12-3m /s
*= 7" fibers arce 0.4-1 2mm in diameter. miyelinated and conduct
at arate of 0.5-2 m/s.
"A' delta Libers conduct sharp pain and are responsible for
the withdrawal reflexes as their conduction are quick and well
loealized. "C' fibers are responsible for the more delayed and

truely nexious hurning or throlbing paint™,

The pain libers enler Lhe dorsal horm in the lateral division
of the dorsal root. Thirty percent ol the libers enter through the
ventral root in the gray inaler of the spinal cord and ccll bodies

are arranged in eight laminae of Rexed!'!

The majority of pain fibers synapse in e substantia
pelatinesa with interniedinle nenrons which send wrojections to
deeper lavers. (lell bodics of nerve fivers Lie in the dorsal rool
gunglia un eniering the soimal cord®

The pain fibers deviale laterally o form the ascending and
descending hranches of the drack of Lissaore at the tip of the
posterior horn After ascending one to three segroents, these
libers synapse in the subsiantin gelitinesa on the tip of the
posterior horn, The axons of the secomd neuron eross the
midline in the anterior conmpissure to Jorm the lateral
spinothalamic tracl which ascends and terminates w e Lateral

nmaclens of the thalmmus, From The thabamns, tlee ol menron
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passes through the posterior limb of the internal eapsule and is

projected to the postcentral gyrus of the cerebral cortex where

anatcmical representation is reasonably precisedis].

In addition to this, it has been suggested that collaterals
from the spinothalamic tract are distributed to the ascending

reticudar system [spinoreticular pat.lnvays}im,

Pain impulses transmitted in this multisynaptic pathways
pass via the reticular formation to be rclaved over a wide and

poorly localized area of the cerebral cortex®,

In ithe pain pathways, the thalamus is responsible for
appreciation of pain while the cerebral cortex is responsible for
Iocalization and determination of the degree of pain. The
responsibility of the reiicular formation is to activate the cortex
to help W maintain aronsal and it also modities the eflective

component of pain!?®,

There arc various means by which pain transmission may be
inhibited at the spinal levels:

A- Large primary fibers, afferents or ascending irnhibitory
pathiays:

It is called a beta large low threshold mechanoreceptors
primiry allerenis which enter in the medial portion of the dorsal
root horn and pass without synapse up to the dorsal colamn, "AR'
flelta fibers trom the skin give rollaterals which enter the dorsal

hom from the medial slde and ramify in several laminae! 1
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B- Inhibitory fibers {descending fibers):

Their ¢ell bodies lie in the medullary raphe nuclei of brain
stem and thelr flbers travel In the dorsolateral funiculus of the
spinal cord. They excite the enlkephalinergic interneurons in the
apinal cord and ecan he hlocked or reversed by the opiate

receptor blocking drug "naloxone” "

C- Opiate receptors:

It is suggested that there are highly specific opicid
receptors which could be combined in a stereospecific manner
with all known active opiate agonists. Opioid receptors are
present in the gray mater of the brain stem, medial (halanus,
pasterior pituitary and substantia gelatinosa of spinal cord, while
the cerehral cortex has a low densily of receptors and
cercbellum is deveid of these receptors! ™,

There is reasonably firm evidence for threce major
categories ol opioid receptors in the ceniral nervous system
designatled:

- u (mu} receptors.
Z-K [kappa) receptors.
d- A [della) receplors.
4- ¢ [epsilon) receptors,
o- & (sigma) receptors,

W () receptors are responsible [or supraspinal and spinal
analgesia. physical dependenee and euphoria. Ko (kappa)
receptors are responsible for sedation and spinal -cm:aigﬂsia“?].
A [delta) receptors play a prominent role in respiratory

depression. & (cpsilon) receplors seem to play a role in



endogenous opicid (mainly beta-endorphin) neuroiransmission
and in the mediation of opioid cffects especially suppression af
stress response and acupuncture. § (sigma) receplors are
responsgible Jor  dysphoria, mydriasis and respiratory

stimulation! .

Mechanism of action of opiate receptors:

The three classes of opiate receptors share the following
characters:

a- They all appear to function primarily by cxerting inhibitory
modulation of synaptic transmission in both the central
nervous syslem and the myenterie plesus. Although their
location varies, they are often found on presynaplic nerve
terminals, where their action result in deercased release of
excitatory neurotransmitters.

b- They all appear to be compled to guranine nuclectide binding
regulatory proleins. Thus, it can be anticipated that opioids
regulate the transmembrane signalling systems that are
characteristically initiated by Lhis wpe of receptors, The
consequences of the activation of mp and delta receptors are
usually very similar and are distineily different from 1hose

resulling [romn activadon of kappa rﬁucptors“ﬁ}_

Neurcpharmacology:
In the periphery :

Frostaglandins of the E and [ series sensitize pain receptors
and prostaglandin £ substance (PGES) are believed to be

fnvolved in the amplification of pain in the inflammatory process.



