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Opioid peptides
Evidence of the intensity of recent research on the pharma-
cology of opioids is provided by the publication of the British
Medical Bulletin on "Opioid peptides"1 and the recent
symposium on "Opioids, past, present and future" held at
Cambridge to celebrate the 80th birthday of Professor Hans
Kosterlitz, FRS. It is barely 10 years since opiate binding
sites were first shown in the brain and gut,2-4 and an endo-
genous ligand was found in the brain which later turned out
to be two closely related pentapeptides subsequently named
[met]enkephalin and [leu]enkephalin.5 Since then the number
of peptides and their receptors has multiplied, and it has
become necessary to invent new terms and to redefine old
ones. "Opiate" refers specifically to the products derived
from the juice of the opium poppy (although it has been
loosely applied to morphine derivatives), while the term
"opioid" refers to any directly acting compound whose effects
are stereospecifically antagonised by naloxone. Peptides with
this property are now known as "opioid peptides."6 7

There are at least five groups of naturally occurring opioid
peptides8: [met]enkephalin and [leu]enkephalin; peptides
that arise (or are presumed to arise) from enkephalin pre-
cursors and which include dynorphin,9 peptide E,10 a-
neoendorphin and 3-neoendorphin" and PH-8P,12 and two
other peptides, [met]enkephalin-arginine-phenylalanine and
[met]enkephalin-arginine-glycine-leucine; P-endorphin1314 and
the related a-, y-, and 8-endorphins15; pronase resistant
peptides which are present in body fluids-for example,
5-casomorphin-5 and -7 in bovine milk16; and various other
peptides which act indirectly.
Those opioid peptides and their associated receptors which

seem to be concerned in physiological, pathophysiological, and
pharmacological mechanisms have attracted most interest.
These comprise three families of opioid peptides and their
associated neurones-the enkephalins, dynorphins, and
endorphins. Each is derived by enzyme cleavage from a
larger and independent precursor-proenkephalin A, pro-
enkephalin B (prodynorphin), and pro-opiomelanocortin,
respectively (the latter is also the precursor of corticotrophin
and 3-lipotropin). The opioid peptides may function as
short acting neurotransmitters or as long acting neurohormones,
and many show overlapping effects in their receptor mediated
actions. This is not surprising in view of their similarity in
structure. The three precursors appear to account for all of
the known endogenous opioid peptides,l7 and they are syn-
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thesised under the direction of messenger ribonucleic acid on
membrane bound polyribosomes. They have molecular
weights of 28-32 kilodaltons and contain repeated biologically
active sequences.'7
There are at least three distinct, but possibly interconver-

tible, opioid receptors18-20-designated mu (,u), Kappa (,K), and
delta (8)21-which are closely related to the opioid peptides.6
The enkephalins contain short neurones which are distributed
widely, but are most prominent in the striatum (especially the
globus pallidus), the preoptic area of the hypothalamus, the
limbic system, raphe nuclei, spinal cord, adrenal medulla,
sympathetic ganglia, and the myenteric plexus of the gastro-
intestinal tract. The opioid peptides which are stored with
catecholamines in chromaffin tissue are the pentapeptides
[met]enkephalin and [leu]enkephalin, and these are short
acting agonists or neurotransmitters at ,u and 8 receptors,
respectively. The dynorphin family contains neurones which
are probably widespread, reaching their highest concentration
in the posterior pituitary, hypothalamus, and submucous
plexus of the gastrointestinal tract. The complete heptadeca-
peptide form of dynorphin (dynorphinl117) is a long acting
agonist or modulator at K receptors, while the shorter forms
(dynorphinl_8 or dynorphinj-9) are short acting agonists
at K receptors. Owing to their close chemical similarities
dynorphin and 3-neoendorphin are also long acting agonists
at ,u and 8 receptors. The endorphin family contains dis-
cretely distributed neurones associated with the anterior lobe
of the pituitary and hypothalamus, and P-endorphin is a
long acting agonist at ju and 8 receptors. Thus neurotransmission
is carried out by the shorter length opioid peptides of the
enkephalin and dynorphin families, whereas neuronal or
hormonal modulation is carried out by the longer length
peptides of all three families-namely, peptide E (1,t 8),
dynorphin (,u, K), 3-neoendorphin (8, K<), and 3-endorphin
(y, 8)-
From the results of recent experiments the role of opioid

peptides in physiological and pathophysiological processes is
beginning to emerge. In general terms the opioid peptides
form the chemical messengers (neurotransmitters, hormones,
or neurohormones) of a widespread and complex inhibitory
signalling system in which the selectivity of a messenger is
achieved by the use of a combination of specific opioid
peptides and receptors. At a cellular level it seems likely that
this is achieved by membrane hyperpolarisation due to
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opening of potassium channels22 23 or by a depression of
transmitter release.24-29 Even though opioid peptides appear
to have an excitatory effect in the ganglion cells of the retina,30
the output neurones (mitral cells) of the olfactory bulb,3
and the pyramidal cells of the hippocampus,32 3 the evidence
is that all these actions are due to disinhibition of tonically
active adjacent inhibitory interneurones.33 3

In man opioid peptides are found mainly in the sensory
and autonomic systems, limbic structures, and neuroendocrine
systems,35 where they operate as part ofa widespread inhibitory
system. This system is largely quiescent under physiological
conditions and becomes active only during pathophysiological
states. Thus opioid inhibition of pain is not tonic but needs a
pre-existing noxious stimulus to activate the system.36 3 This
helps to explain the mechanism of action of transcutaneous
nerve stimulation, acupuncture, and also the absence of
hyperalgesia after naloxone has been given to a person who is
not in pain.38 Furthermore, synthetic opioid peptides such as
3-lipotropin66-91 may inhibit 3-endorphin induced analgesia,
suggesting that endogenous peptides may exist in the central
nervous system to regulate further the actions of endorphin.39
Autonomic reflexes concerned with normal respiratory and
cardiovascular control in man do not appear to involve
opioid peptides, whereas under conditions of stress-for
example, anaesthesia, surgery, pain, hypoxia, shock, the
neonatal state, and so on-opioid peptides are concerned,40 so
that the development of selective antagonists has great
therapeutic potential.41 This has already been illustrated by
the successful use of naloxone in septic shock.42 43 The
prominent effect of opiates on mood and behaviour is thought
to be due to actions on the limbic and extrapyramidal systems.
There is evidence of both 3 and ,u receptors in the striatum,
while the limbic system contains predominantly 3 receptors,
but their physiological role is not yet understood.35 There is
no firm evidence that psychopathological states such as schizo-
phrenia and affective psychoses are primarily the result of
disrupted opioid systems. In the neuroendocrine system
opioid peptides impose tonic inhibitory control over cortico-
trophin and gonadotrophins via the inhibition of cortico-
trophin releasing factor and luteinising hormone releasing
hormone, respectively, although in conditions of stress
opioid peptides are probably concerned in the release of
corticotrophin releasing factor. Opioid peptides stimulate
release of prolactin, growth hormone, and thyroid stimulating
hormone, probably via 3-endorphin acting on ,u receptors, but
this is probably not of great physiological importance. By
contrast, vasopressin and oxytocin are under predominantly
inhibitory control probably via [leu]enkephalin or dynorphin
acting via 3 or K receptors.44
What is abundantly clear is that we are still only at the

beginning of the opioid story. The need to develop highly
specific agonists and antagonists with which to probe and
ultimately to control the opioid network is all too apparent.
But the future is exciting and full of promise and the thera-
peutic rewards are likely to be great.
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Drugs and insomnia
Insomnia occurs in so many circumstances that it is often
difficult to know when a hypnotic should be used and which
is most suitable. In the past 10 years or so considerable
advances have been made, however, in understanding sleep
and sleep disturbance, and many more drugs, both diazepines
and non-diazepines, have been developed to promote sleep.
Late last year the National Institutes of Health, Bethesda,
held a consensus development conference on "Drugs and
insomnia: the use of medications to promote sleep." A much
clearer view of the use of hypnotics evolved, and the National
Institutes of Health is to be congratulated for providing the
opportunity to make this possible.
Consensus conferences are little known outside the United

States, but they provide a useful way of updating knowledge.
On this occasion after a day and a half of invited presentations
a panel of psychiatrists, pharmacologists, epidemiologists,
general practitioners, and representatives of the public
prepared a statement which dealt with the circumstances in
which hypnotics should be used, the pharmacological proper-
ties which should be considered, and the principal cautions
and risks associated with prescribing these drugs.

Insomnia is a symptom of various conditions and indicates
the need for systematic assessment of the medical, psychiatric,
and other causes. Analysis of insomnia is best done under three
headings-transient, short term, and long term (chronic).

Transient insomnia occurs in those who normally sleep
well and is usually due to an alteration in the conditions which
surround sleep (for example, noise) or to an unusual pattern
of rest, as in shiftwork or intercontinental travel. A hypnotic
may or may not be needed, depending on whether the patient
reacts unfavourably to unfamiliar surroundings, but when
treatment is given a rapidly eliminated hypnotic is appropriate,
and it should be needed on only a couple of occasions.

Short term insomnia is usually related to an emotional
problem or to a serious medical illness. It may last for a few
weeks and may recur. Good management is needed to avoid
long term problems, and proper attention to sleep hygiene is
essential. A hypnotic is likely to be useful, but it should be
given for not more than three weeks-preferably for only a
week or so. Intermittent use is desirable, with skipping of
some nightly doses after the first few nights of good sleep. A
rapidly eliminated drug is usually appropriate to avoid im-
paired daytime alertness, though for those with any sub-
stantial anxiety a slowly eliminated drug may be preferred-
but care must be taken to avoid undue sedation related to the
accumulation of the drug.
There was considerable controversy over the use of hyp-

notics in chronic insomnia. Careful diagnosis is essential
before a decision is made. Possibly one third to one half of all
such patients have an underlying psychiatric disorder, es-
pecially depression, and these patients may need specific
treatment. Another group includes those with chronic abuse
of drugs or alcohol, and yet others may have specific sleep
disorders. From a practical point of view the most important,
particularly in the elderly, is sleep apnoea, and in such patients
-mainly obese men with a history of snoring or daytime
sleepiness or both-sedatives are currently considered to be
contraindicated.

Nevertheless, in many patients with chronic insomnia no
apparent cause can be established. In these the combined
approach of improved sleep hygiene and drug treatment will
be needed. The essentials are exercise, controlled curtailment
of sleep, and reduction in stress, together with restriction of
caffeine and alcohol and the intermittent use of a hypnotic for
one night in three for up to a month. In these patients the
longer acting benzodiazepines may be more appropriate. If
after about a month such treatment is unsuccessful a trial of
a sedative antidepressant for, say, a further four weeks was
recommended-even in the abser -e of clear cut evidence of
depression. This approach needs careful consideration,
however, and at the moment may not be widely accepted.
The diazepines are to be preferred to the barbiturates not

only because of their safety but also because of their thera-
peutic usefulness. The main problems which may arise from
their use are residual daytime effects (which may be avoided
by appropriate dosage of rapidly eliminated compounds);
rebound insomnia on withdrawal (which may be avoided by
using appropriate doses for short periods and a gradual
reduction of dose at the end of the treatment period); de-
pendence (which may be minimised by low intermittent
dosage, short duration of administration, and gradual with-
drawal if continuous treatment has been given for more than
a month); and potentiation by other sedative substances. To
avoid these the panel emphasised that patients should always
receive the smallest possible dose for the shortest clinically
necessary time and that the physician should educate patients
in the desirability of the occasional use of low doses and
monitor their progress carefully to achieve the desired result.

In all, the recommendations of the panel provide a sensible
approach. Treatment with hypnotics along the lines sug-
gested would reduce considerably the problem of the overlong
use of sedatives. Furthermore, drug dosage is often un-
necessarily high-though with the current emphasis on low
doses this is becoming less of a problem. Unneccssarily high
doses are used for several reasons: dosage for transient and
short term insomnia may be based on inappropriate studies on
patients with chronic insomnia, and the requirements of
regulatory authorities often demand unequivocal evidence in
groups of individuals-again often in patients with chronic
insomnia-of a hypnotic effect. The guidelines of the regu-
latory authorities have a worldwide influence on the subse-
quent use of these drugs, and they need reappraisal to bring
them into line with current medical thought.
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