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in one or two approved centres. The history of previous
treatments for multiple sclerosis makes the need for caution
all the more obvious.
At the moment, the best treatment a clinician can offer a

patient with multiple sclerosis is sympathetic understanding,
treatment and control of infection, advice about how to avoid
stresses, treatment of spasticity by antispasmolytic agents
such as diazepam and baclofen, and the judicious use of good
physiotherapy. Help with spasticity and the control of
infections and other stresses must continue to be the corner-
stone of current treatment.
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Bones in space

Maintenance of the integrity of bone and of a skeleton able to
resist the physical stresses of everyday life depends on several
factors.' Four predominate: the force exerted on bone by its
muscular attachments, the hydrostatic forces responsible for
an adequate flow of blood, piezoelectric forces, and the effect
of gravity. This complex of stimuli continuously influences
bone, a living organ always remodelling itself.

Space flight, with its absence of gravity, has provided a
unique opportunity to study the effect of this force and its
relative importance in physiological mechanisms. In the zero
gravity environment of space man's structure has been
described as becoming as awkward as a gothic cathedral
launched into orbit-picturesque but inappropriate. Certainly
creatures which float in quasi-weightlessness have no need for
appendages, and analysis of man's behaviour in these circum-
stances suggests a remorseless drive to reduce the size of his
limbs. Radiographic studies2 during Project Gemini showed
loss of bone in astronauts exposed to short periods of weight-
lessness, findings similar to Russian results from the Soyuz 9
flight.3
The loss of calcium in zero gravity is related to bone

atrophy from disuse and parallels the response that occurs

with immobilisation of a limb or absolute bed rest. Metabolic
balance studies and direct measurements of bone density have
shown a loss of about 4 g of calcium per month, equivalent to
0.3-0.4% of total body calcium. Mineral is lost from bone
unevenly, however, with greater total losses from trabecular
bone, so that rarefaction visible radiographically may occur
in parts of long bones after four to eight months in space, and
the strength of critical bones may be endangered.

For example, decrease in the density of the os calcis was
shown in two of the three crew of Skylab 4, an 84-day flight.
No changes have been found in the hormones that control the
activity of the osteoclasts and osteoblasts, and dietary
manipulation in flight has had no effect upon calcium excre-
tion.4 Nor did a programme of rigorous exercises have any
effect on the rate of calcium loss. The current view is that
tropic innervation of the muscles is disturbed in zero gravity,
reducing the muscular force applied to bone with a resultant
relentless loss of minerals. This persisting loss of bone
calcium increases the risk of renal damage, including the
formation of calculi, and of hypertension in those undertaking
extended space missions.5 Though thin bone trabeculae can
return to normal, thickness, trabeculae that have been lost
completely probably cannot be restored.4 Informed speculation
suggests that critical demineralisation may occur after nine
to 18 months in orbit unless measures can be undertaken to
halt or slow the process.
Among the many biological changes that will be intensively

studied in further spacelab experiments investigations into
the mechanisms underlying skeletal integrity will have
priority. Possibly this line of research may also be of some
benefit to the earth-bound clinician managing patients with
osteoporosis. The bone changes that occur in space are
mostly reversible on return to normal gravity, a result which
should remind clinicians of the importance of direct
longitudinal stress on the integrity of bone; and by implication
it reinforces the rationale of graduated increasing weight
bearing in the management of patients with osteoporosis.
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Diet and bowel cancer
Adenocarcinomas of the colon and rectum are two of the
most common cancers in industrialised communities. Migrants
coming to the United States from Japan, where the incidence
is low, adopt the higher rates of their new country within
one generation.' This points to the action of a potent environ-
mental influence, and the search has concentrated on four
constituents of the diet: meat, fat, fibre, and alcohol.

International comparisons have shown a correlation
between the intake of meat and both incidence and mortality
rates from cancer of the large intestine.2 Nevertheless, the
epidemiological evidence for this association remains equivocal,
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