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drugs have been published5 6; most of the details are of
more importance in elucidating the mode of action of
these drugs than in their clinical application. Absorption
from the alimentary canal is generally irregular, and
subcutaneous injections are more reliable than oral
administration. The subjective effects produced are
influenced by the route of administration; for instance,
former addicts can distinguish morphine and heroin
accurately when the drugs are administered intra-
venously but not after subcutaneous injection.7
Chemical changes after absorption are probably

involved in the relative efficacy of different compounds.
Codeine is partly converted to morphine in the liver,
and it is possible that the analgesic effects are entirely
due to the liberated morphine rather than to codeine
itself; indeed, there is some evidence that unchanged
codeine actually antagonizes the effects of morphine,
and that the limited efficacy of codeine as an analgesic
results from the limited rate of conversion to morphine,
combined with partial antagonism of the morphine so
formed.5

Chemical change is also the principal factor limiting
the duration of activity of potent compounds, and the
excretion of unaltered drug makes an unimportant
contribution to inactivation. As the main organ in
which transformations occur is the liver, hepatic damage
is more likely than renal insufficiency to be associated
with unusual sensitivity to morphine-like analgesics.
Whether this accounts for the dangerous potentiation
of morphine and pethidine by mono-amine oxidase
inhibitors8 9 remains to be seen.

Additional Effects
All morphine-like analgesics depress respiration.

Pethidine and its chemical relatives are less depressant
in equi-analgesic doses, and advantage is taken of this
fact in their obstetric use. The N-allyl derivatives of
morphine antagonize the respiratory depression without
reducing and indeed sometimes increasing analgesic
potency,10 and a combination of pethidine and levallor-
phan (" pethilorfan ") is one of the unusual cases where
two drugs in a predetermined ratio appear to be
demonstrably better than any single remedy: it is
appropriate when maximal analgesia is required with
minimal respiratory depression.

Pethidine was synthesized in a search for atropine-like
substances, and the discovery of its analgesic effects was
unexpected. Its reputation as a spasmolytic is perhaps
a little exaggerated by its origin, and evidence is also
available that it can cause spasm of the biliary
sphincter1 though less strongly than morphine, and still
less in the presence of levallorphan. The action of
morphine on the intestine is complex, and appears to
involve both a direct stimulant action on smooth
muscle' and a depression of nervous mechanisms
involved in peristalsis.'3 The latter mechanism if not
the former is also initiated, though less strongly, by
pethidine. Direct clinical observations on the influence
of pethidine on the gut are conflicting.14

Several morphine-like drugs have become established
as effective antitussive agents (e.g., dextromethorphan,
pholcodine, and codeine itself) but none have emerged
which are particularly lacking in activity on the cough
reflex. Several are reputed to be less productive of
euphoria than morphine, but the absence of euphoria
is not consistently associated with lack of addictive
properties. Several are less sedative than morphine:
levorphanol, methadone, and pethidine are all usually

stated to be preferable if drowsiness is to be avoided.
It would be useful to have more good comparative
measurements of the incidence of nausea and vomiting
after morphine-like analgesics. For a full discussion of
the differences between all the important analgesics the
extensive review by Eddy et al.14 should be consulted.

Choice of Analgesic
In this article we are concerned only with the choice

of an analgesic when effectiveness is all important and
circumstances make the risk of addiction unimportant
or acceptable-that is, in non-recurrent causes of pain
and in dying patients. The first choice is morphine, and
it is important to note that increasing the dose from
10 mg. (1/6 grain) to 15 mg. (1/4 grain) has not
produced demonstrated advantages and has increased
the respiratory depressions in post-operative patients.
When respiratory depression or effects on the gastro-
intestinal tract are important, pethidine is preferable,
and there appear, on rather limited evidence, to be
greater merits in combinations of pethidine and levallor-
phan. Numerous comparisons'4 suggest that 75 mg.
pethidine is practically as potent as 10 mg. morphine.
For the dying patient, when increasing doses of analgesic
are necessary and sleepiness is at times unwanted.
methadone or levorphanol may be preferable, and drugs
of other families, especially chlorpromazine or another
phenothiazine, may be valuable. It is possible that
some of the other potent analgesics shown in the Table
may become well established for specialized purposes,
but at present their role could well be confined to
strictly controlled clinical trials directed to discovering
whether they really have any of their supposed
advantages. There is no therapeutic benefit in the
multiplication of inadequately assessed analgesics.
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Correction.-In " To-day's Drugs " (January 12, p. 107) in
the table of dosage an adult dosage for triclofos was given as
250-500 mg. It has been pointed out to us by the manufacturer
that the dosage they normally recommend for adults is 1 g. and
that doses up to 2 g. may be required in some instances.

Two more relics of David Livingstone are now on
display at the Rhodes-Livingstone Museum in Livingstone,
Northern Rhodesia. They are original documents signed
by Queen Victoria and her Foreign Secretary, Lord
Clarendon, appointing Dr. Livingstone as consul for
countries in Eastern Africa.
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