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INTRCDUCTION

Man's struggle to relieve pain began with the origin
0f mankind. Ancient writings, both serious and fanciful,
dealt with secret remedies, religious rituals, and other

methods of pain relief (Charles O. Wilson, et al., 1977).

The opium poppy 13 indigenous to Asia Minor, and
awareness of the euphoriant effect of some part of the
poppy plant is implict in the Sumerian records of 4Q0C B.C.
(eyers et al., 1980).

The word opium itself is derived from the Greek name
for juice, the drug being obtained from the juice of the
poppy, Papaver somniferum. Arabian physicians were well
versed in the uses of opium. Arabian traders introduced
the drug to the orient, where it was employed mainly for

the control of dysentries (Jaffe and Martin, 1980).

Paracelsus (1493 - 1541) was aware of its usefulness
and prepared the first tincture of opium (laudanum), but the
drug had fallen into disfavour because of its toxicity. By
the middle of the sixteenth century, the uses of opium that
are 8till valid were fairly well uﬂderstood, and in 1680,
Sydenham wrote, "Among the remedies which it has pleased
Almighty God to give to man to relieve his sufferings, none
18 so universal and so efficacious as opium" (Jaffe and

Martin, 1980).
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in the eighteenth century opium smoking became
popular in the orient. At that time the use of opiates for
their subjective effects was cbnsiderably more acceptable
than it is at present. In Burope, the ready availability
of opium led to some degree of overuse, but the problem of
opium eating never became as prevalent or as socially

destructive as the abuse of alcohol.

Friedrich Sertdrner (1783 - 1841) isolated morphine
from opium and demonstrated for the first time that a
single purified chemical substaﬁce could account for the
pharmacologic effects of a natural product. Sertiiner, a
reluctant apprentice to a pharmacist in Prussia, was dis-
turbed by the variable potency of available opium prepara-
tions and set out to purify and standardize it. Working
at e time when neither experimental pharmacology nor the
chemistry of natural products were recognized fields of
endeavor, Serturner succeeded in isolating morphine from
opium. Using a bioassay in dogs, he established that
morphine; as he named the alkaloid substance, wea the
somnifacient principle of opium. His early reports
(1803) either rejected by editors or ignored after
publication. He eventually tested his purified prepara-
tion on himself and 3 friends and observing the vomiting,
flush, and near coma. This work was finally published in
1817 and attracted the interest of the influential Freach
chemist Gay-Lussac. The work of Serturner influenced

Pelletier and Caventou, and in the same year other pure
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principles from plant sources were successfully isolated

(Meyers et al., 1980).

The discovery of other alkaloids in opium (codeine
by Hobiguet in 18.. & papaverine by Merck in 1848) quickly
followed thnt of morphine. By the middle of the nineteenth
century the use of pure alkaloids rather than crude opium

preparations began to spread throughout the medical world.

The invention of hypodermic needle and the parentral
use of morphine tended to produce a variety of compulsive
drug use. In the United Sfates, the extent of the opioid-
use problem was acceantuated by the influx of dpium-smoking
Chinese laborers, the widespread use of morphine among
wounded Civil War soldiers, and the unresiricted aveilabi-
lity of opium that prevailed until the early years of this

century.

The problem of sddiction stimulated a search for
potent analgesics that would be free of the potential to
produce addiction. In 1915, Pohl observed that N-allyl
nor codeine prevented or abolished morphine-and heroin -
induced respiratory depression. More than 25 years
elapsed before Unna as well aa Hart and McCawley indepen-
dently described the more pronounced morphine-antagonizing
properties of nalorphine. The clinical significance of
this antagonistic effect was not explored until 1951, when

Eckenhoff and Co-workers reported the use of nelorphine as
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an antidote for morphine poisoning in man. By this time
chemists had synthetized a number of entities that were
chemically quite distinct from morphine but produced

almost the same pattern of pharmacologicel effects, includ-
ing addiction. In 1953, Wikler and'associates demonstrated
that nalorphine would precipitate acute abstinence synd-
romes in post addicts who had received opioids for brief
periods, and that in the majority of nonaddicted subjects
large doses of nalorphine produced dysphoria and anxiety
rather than eupboria. Shortly thereafter, Lasagna and
Beecher in 19%, noted that although naulorphine antagonilzed
the apnalgesic effects of morphine, it was, nevertheless,

en effective analgesic when'giVEn to patients with post-
operative pain. <The dysphoric side effects produced by
nalorphine make it unsuitable for clinical use as an
analgesic; however, since the low abuse potential of
nalorphine had already beeﬁ observed, the report of its
analgesgic effects raised the hope that other narcotic
antagonists might be free of these dysphoric effects and

still have analgesic activity (Musto, 1973).

The search for useful compounds led to the dis-
covery of new drugs, such as the relatively pure anta-
gonist naloxone and compounds with mired actions (e.g.
penlazocine, butorphmnol, nalbuphine and buprenorphine).

Such agents not only have enlarged the range of avalilable
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therapeutic entities but alse, in conjunction with the
subsequent discovery of receptors for opioids and endo-
genous peptides thet bind to these receptors, have helped
to change our views about the actions of the opiates

(Jaftfe and Martin, 1980).
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ANATOMY & PHYSIOLOGY OF PATIN

Pain may serve a number of useful functions. It
may be protective, defensive or diagnostic. The pro-
tective effect is most obvious in avoiding trauma. The
defensive furctiion is seen in the body's natural desire
to immobilize an inf{lemed part or broken bone, which
not only alleviates pain but also promotes healing.
There are many conditions, however, such as carcino-
matosis with bony metastases, where pain serves no
useful function at all, and only makes a sad situation
harder to bear. Pain is one of the commonest symptoms
to 1ead a patient to seek medical advice, and whatever

the cause, it demands relief (Churchill-Davidson, 1984).

Pain Pathways:

Pain receptofs appear to consgist of peripheral
plexuses of unmyelinated nerves (A8 and C fibres),
activated by high-intensity stimuli which may be
thermal, mechanical, electrical or chemical (Table 1)
and they do not menifest adaptation (Perl ER, 1971;
Iggo, 1974).
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Tgble(l) Types of nerve fibers

Function Fivre Conduc-
f;:ze Sensory - Motor diit;fer g;gzd
m/sec.

AcCc Proprioception Somatic 12-20 70-.120
B touch, pressure 512 30-70
¥ muscle spindle 3-6 15-30
£ pain,temperature ' 2-5 12-30C
B preganglionic 13 3-15

C pain,reflex post-ganglionic} 0.3-1.3 0.5=2.3

After Franz and Perry (1UT74)

N.B.: }Jm = micromilli

m/sec = meter/second
Some nociceptors are responsible chiefly to mechanical in-
jury, these are called pricking Teceptors and the peripheral
nerves carryingz these impulses are the small myelinated A-
fibres (Burgess, 1974). Others, the polymodal receptors,
are responsible to heat and chemical irritation as well as
the mechanical injury, the peripheral nerves carrying these
impulses are chiefly the unmyelinated C fibres (Hallin and
Torebjork, 1974).

Ainbres are finely myelinated and relatively
rapidly conducting (12-30 m/sec.). They would appear to
canduct the sharp pain produced by pinprick or electrical
stimulation, as well a8 thermal stimuli, and are responsible
for the withdrawal reflex. Ad -ccnducted pain is felt

quickly and is well localised (Mayer and Price, 1979).
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C fibres are very fine non-myelinated fibres which conduct
at a very slow rate of 2.3 m/sec or less. Their threshcld
for stimulation is higher than that of Ab fibres and they
would appear to be responsible for more delayed and truly
poxious burning or throbbing pain. There 1s, however, con-

siderable overlap in the activation of A.é and C fibres.

Peripheral sensory nerves have their cell bodies in
the dorsal root ganglion, and the central projections of
A & and C fibre neurones enter the dorsal horn in the later-

al division of the dorsal root (Bowsher, 1978).

In the grej matter of the spinal cord, cell bodies
are arranged in a series of laminae, some of which have
classical namea, but which are more simply, given Roman
nueerals by Rexed (Rexed, 1952), starting with I at the
tip of the dorsal hornm. A¢5 and C primary afferent fibres
terminate principally in the marginal layer (lamina I) and
the substantia gelatinosa (lamina II) (¥ig. 1 ). Some of
the neurones of lamina I which synapse with A é fibres,
give off axons which ascend in the contralateral anterior
columne without synapsing with neurones from deeper layers.
The majority of pain fibres, however, aynapse in the sub-
stantia gelatinosa with intermediate neurones which send
projections to deeper layers, Or with the dendrites of
neuraones whose cell bodies reaide in deeper layers, pri-

ncipally in lamina V (Fig. 2 ) (Bowsher, 1978).
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