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breakfast may have been promoted, albeit in good faith, on
little scientific evidence. The coronary disease prevention
lobby that was all the rage with politicians in the past went
through this dietary phase 30 years ago, but alas it did not stem
the tide. This time it is the cancer prevention school who have
taken up the bran banner, and it will be interesting to see how
long its disciples will follow.

I Shaw, G. B., The Doctors Dilemma. Act 1.
2 Burkitt, D. P., Cancer, 1971, 28, 3.
3Cleave, T. L., The Saccharine Disease. Bristol, Wright, 1974.
4Doll, R., Muir, C. S., and Waterhouse, J., (eds) Cancer in Five Continents,
vol. 2. Berlin, Springer, 1970.

5Glober, G. A., et al., Lancet, 1974, 2, 80.
6 Hill, M. J., et al., Lancet, 1971, 1, 95.
7Hill, M. J., et al., Lancet, 1975, 1, 535.
8 Wynder, E. L., and Reddy, B. S., Cancer, 1974, 34, 801.
9 Wynder, E. L., et al., Cancer, 1969, 23, 1210.

i 0 Hill, M. J., Digestion, 1974, 11, 289.

Drug Metabolism and
Increasi'g Age
In many animals the liver microsomes of fetuses and neonates
have little or no ability to metabolize drugs. Enzyme activity
usually appears after birth and increases with age to reach a
maximum in adulthood.' In human infants the activity of drug
metabolizing enzymes is lower than in adults,2 but recent
reports suggest that the age-dependence of hepatic drug
metabolizing enzymes which is found in animals may not
apply in children. Indeed children in the age range 1-8 years
appear to metabolize some drugs at almost twice the rate of
adults. This has been reported for drugs stuch as antipyrine
and phenylbutazone, which are metabolized primarily in the
liver by the mixed function oxidase system dependent on
cytochrome P450.3 An increased rate of metabolism has also
been shown in children for diazoxide, phenobarbital, and
clindamycin.4-6 One explanation may be that the ratio of the
weight of the liver to the body in children may be
30-50% greater than in adults. In animals such as rats, on the
other hand, the ratio of liver to body weight increases with
age and reaches a maximum in the adult.'

Lengthening of the plasma half-lives of antipyrine and
phenylbutazone has been noted in the elderly, and differences
in their absorption or protein-binding have been suggested as
possible explanations.7 With increasing age plasma albumin
levels tend to fall,8 and a change in the degree of binding of
drugs by plasma proteins could increase the concentration of
free drugs available for action, for distribution to the tissues,
and also for drug metabolism. In a group of elderly patients
Hayes et al.9 have shown a decrease in the plasma binding
capacity for warfarin. The decrease in binding correlated
with a fall in the plasma albumin concentration. No change
in the affinity of plasma albumin for the drug occurred. In a
second paper the same authors reported a marked increase
in the clearance of phenytoin in patients over 65 years
of age compared with those under 45, whether phenytoin
(which is metabolized by hepatic microsomal enzymes) was
given orally or intravenously.'0 The clearance correlated
inversely both with the phenytoin-binding capacity of plasma
and with the plasma albumin concentration, both of which
were reduced in the elderly patients. These findings support
the suggestion that a greater availability of the drug for

metabolism and excretion would result from decreased
binding to plasma albumin.
Drug metabolism is only one of many factors concerned in

the response to drugs. Other variables which complicate the
interpretation of clinical studies include absorption, distribu-
tion, excretion, route of administration, dosage, other drugs,
disease states, nutrition, temperature, individual variation, and
genetic factors.11 Studies on drug metabolism and protein-
binding of drugs must, therefore, be interpreted with caution.
Nevertheless, there are important implications for drug dosage
regimens in the elderly, in whom an increased number of
adverse reactions to drugs have been reported.12
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Shoulder Pain from
Subluxation in the
Hemiplegic
Shoulder pain is a fairly frequent complaint of patients with
hemiplegia. It may be blamed on the shoulder-hand syndrome,
sympathetic dystrophy, frozen shoulder, or the thalamic
syndrome; but in fact these causes are rare, and by far the
most frequent explanation is that ofsubluxation ofthe shoulder
on the hemiplegic side. This more mundane cause, though
well known to many practising clinicians, has been neglected
in print-for example, receiving a mention neither in a recent
monograph on cerebrovascular disease' nor in a comprehensive
textbook of geriatrics.2
A recent paper from a Glasgow geriatric department3

provides a valuable and timely reminder, redirecting the
attention of clinicians dealing with hemiplegic patients to
this neglected but common complication. Radiological evidence
of subluxation was found in 17% of an unselected group of
hemiplegic patients. Ear'lier surveys4-6 have indeed shown
far higher prevalences in hemiplegics of various age groups of
40-60%. These varying rates .probably reflect differences
between the series, subluxation being more likely where the
paralysis is flaccid and accompanied by disuse oedema so as
to increase the weight of the dependent paralysed arm,5 and
occurring with far greater frequency where arm paralysis is
more severe.4
The mechanism of subluxation is simply failure of the

normal muscular support to the shoulder, on which its
stability principally depends. Thus subluxation is seen only on
radiographs taken in the erect position,3 4 6 and absence of
supporting muscle tone has been shown electromyographically.5
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