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Opiate peptides, analgesia, and the neuroendocrine system

The isolation of the brain peptides with opiate-like analgesic
actions-the enkephalins and the endorphins' 2-has led to
study of their possible physiological actions. As yet it remains
uncertain whether methionine-enkephalin and leucine-enke-
phalin function as neurotransmitters in the central and
peripheral nervous systems or whether they merely modulate
the release of transmitters at these synapses.3 The profound
analgesia produced in animals by intraventricular methionine-
enkephalin and f-endorphin suggests that endogenous opiates
may play a central part in modulating the perception of pain.4 5

The specific opiate antagonist naloxone has been used to test
indirectly whether perception of pain can be altered in other-
wise untreated individuals; for if enkephalins and endorphins
do modulate pain and this system is continuously active
naloxone should reduce the pain threshold. This certainly
happens in rats.6 Studies on man have generally shown similar
results,7 8 though possibly only people with high pain
thresholds show naloxone-induced hyperalgesia. Naloxone
increased postoperative pain in dental patients8; and it also
increased pain in people who gained relief from a placebo
treatment but not in non-responders to the placebo, suggesting
a link between the endogenous opiates and the placebo
response.9 Other studies, however, have shown conflicting
results and interpretation remains difficult. Overall the data
suggest that enkephalins and endorphins may be mobilised
to modulate perception of pain in certain conditions, and
such observations provide a physiological basis for the known
variabilities in response to painful stimuli, which are usually
regarded as due to "the attitude of the mind."

Beta-endorphin is found in the anterior pituitary as well as
in the brain and in the same cells as adrenocorticotrophic
hormone (ACTH) and 3-lipotropin. All three are secreted in
parallel during stress,10 possibly as an adaptive mechanism:
the 3-endorphin may help to relieve any pain the individual
might incur. The methionine-enkephalin found in cerebro-
spinal fluid comes presumably from the central nervous
system, but methionine-enkephalin in the plasma may be
secreted specifically from the adrenal medulla into the
circulation."'

Further evidence for the analgesic role of endogenous
opiates has come from studies of the relief of pain from
electrical stimulation of discrete areas of the diencephalon
and brain stem. The analgesia has characteristics similar to
that produced by morphine: it can be partially antagonised
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by naloxone and both tolerance to and cross-tolerance with
morphine may develop with indiscriminate overstimulation.
In man electrical stimulation of the periventricular and
periaqueductal grey matter has been used successfully for the
treatment of chronic intractable pain.'2-14 These brain areas
are rich in opiate receptors, and microinjection of morphine
into them is known to relieve pain.'5 These data all suggest
that electrical stimulation analgesia may be mediated through
the release of endogenous opiates. There may be an increase
of enkephalin-like material and 3-endorphin in the ventricular
cerebrospinal fluid after electrical stimulation ofperiaqueductal
grey matter,16 17 but substances have not yet been fully
identified in the cerebrospinal fluid owing to lack of
specificity in the assays used.
Acupuncture analgesia has been used for centuries in China,

and recent Western studies have confirmed that it induces an
increase in the pain threshold in man. How acupuncture
works remains uncertain, but the finding that naloxone can
reverse analgesia induced by acupuncture suggests that the
release of endogenous opiates is one factor.'819 Both the
time delay before the onset of acupuncture analgesia and the
prolonged effect afterwards indicate the release of some
humoral factor. Further evidence is provided by a report of
an increase in material with opioid activity in lumbar cerebro-
spinal fluid after electroacupuncture using surface elec-
trodes; but again the material was not characterised, being
measured by a relatively non-specific radioreceptor assay.20
The successful treatment ofwithdrawal symptoms in heroin

addicts by electroacupuncture was first reported by Wen
and Cheung in 1973.21 If indeed acupuncture analgesia operates
through the release of endogenous opiates treatment of the
withdrawal syndrome in addicts by electroacupuncture may
be effective through a similar mechanism. In a recent study
using a specific radioimmunoassay for methionine-enkephalin,
basal concentrations were low in the cerebrospinal fluid of
addicts showing withdrawal symptoms, but they rose during
electroacupuncture treatment that abolished the symptoms.22
Blood concentrations did not alter. This was the first indication
in vivo of the presence of methionine-enkephalin in human
body fluids as measured by a specific assay system. Though
long-term heroin abuse has been thought to be possibly
associated with suppression of 3-endorphin as well as
methionine-enkephalin, these workers found that concentra-
tions of 3-endorphin were surprisingly high in both the blood
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and the cerebrospinal fluid and were not affected by acu-
puncture. Thus the withdrawal syndrome does not seem to
be due to deficiency of 3-endorphin; instead the receptor
mechanisms may have been altered by the heroin abuse,
producing a desensitisation to opiates. If this is so then the
receptors for 3-endorphin and methionine-enkephalin must
be differently affected.

In this issue (p 758) P T Pullan and his colleagues report
the presence of methionine-enkephalin and 3-endorphin (as
well as 3-lipotropin and ACTH) in carcinoid tumours in three
patients with the ectopic ACTH syndrome. Higher concentra-
tions of the brain opiate peptides were found in the draining
blood than in the periphery, suggesting active secretion.
Possibly these tumours were releasing behaviour-modifying
products, including methionine-enkephalin and l-endorphin,
which could not only suppress pain produced by the tumour
and produce psychiatric manifestations but also modify the
clinical presentation. Certainly the psychiatric symptoms
resolved with removal of the tumour; and comparison of the
pain thresholds of any further patients before and after
operation will be interesting. Such tumours may also contain-
and be producing-psychoactive substances that have not
been detected but might be responsible for some of the varied
clinical syndromes ofmalignancy, which can include psychiatric
disturbances in the absence of cerebral metastases. We have
become accustomed to the idea that neoplasia may produce
ill health through the metabolic effects of tumour products
secreted inappropriately, such as ACTH or vasopressin. This
might be termed "biochemical malignancy." The finding
that behaviour-modifying brain peptides may be secreted by
non-neuronal tumours raises the possibility that mental
changes in patients with cancer may not necessarily be due to
metastases but may instead be due to the central effects of
brain hormones secreted ectopically-a syndrome of "psy-
chiatric malignancy."
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Haemoptysis
Despite the decline in the prevalence of tuberculosis and
bronchiectasis, haemoptysis remains a common diagnostic
problem. A careful history may be helpful, including details
of any recent dental treatment or general anaesthetics. In
children another possibility is inhalation of sweets or food-
stuffs. The history and clinical examination will help to ex-
clude spurious haemoptysis from epistaxis, gingival bleeding,
or haematemesis; and the first investigation should be a chest
x-ray examination. Most patients with true haemoptysis have
an underlying pulmonary infarct, pneumonia, or acute bron-
chitis, and usually a history of lung disease with associated
radiographic abnormalities. Where an abnormality is visible
on the x-ray film and these common causes seem unlikely it is
logical to proceed straight to bronchoscopy. In patients who
have a history of tuberculosis or bronchiectasis with recurrent
haemoptysis this may sometimes be unnecessary, but these
patients-like any others-can develop a bronchial carcinoma.
The problem group of patients has always been those with

haemoptysis and apparently normal chest x-ray appear-
ances who have no history of chest disease or recent acute
illness.' Hitherto, where initial cytological examination of the
sputum has given negative results the most common practice
has been to do further chest x-ray examinations after one
month and at intervals for the next year or two. Longer
follow-up has proved unrewarding.2 Few clinicians proceeded
routinely to rigid bronchoscopy for these patients. The fibre-
optic bronchoscope, however, has led to changes in clinical
practice in these circumstances.3 Because it can be introduced
under local anaesthesia with simple premedication and without
hospital admission it has reduced the demands on services.
The trachea and main bronchi can be inspected easily for the
source of the haemoptysis and good specimens can be obtained
for cytological examination.
A recent American study investigated the factors in patients

with haemoptysis that indicated a high probability of malig-
nant disease of the lung.4 An abnormality in the chest x-ray
film and haemoptysis lasting longer than a week in patients
over 40 years of age were associated with underlying neo-
plasms and were regarded as factors calling for bronchoscopy.
In the absence of all these three factors a policy of observation
without bronchoscopy was advocated. Because of the ease of
fibreoptic bronchoscopy current practice in Britain is probably
different. Neither a tracheal carcinoma nor a bronchial
adenoma is usually visible in the chest radiograph. The added
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