
BRITISH MEDICAL JOURNAL

LONDON SATURDAY 21 DECEMBER 1968

Pointers
Postoperative Myocardial Infarction: Import-
ance of lactic dehydrogenase isoenzyme patterns
in diagnosis emphasized by Dr. P. R. Hunter
and his colleagues, from Sydney, Australia (p.
725).

Acute Pulmonary Embolism: Good results
obtained by streptokinase infusion therapy (p.
729). Leading article at p. 721.

Gastric Ulcers: Report of 10 cases occurring
during indomethacin therapy, several of which
were initially thought to be malignant (p. 734).

Selective Visceral Arteriography: Valuable role
in localization of gastrointestinal haemorrhage
of obscure origin (p. 737).

Cadaver Renal Grafts: Warm ischaemia time
should not exceed two hours (p. 739). Reticu-
lum cell sarcoma as possible complication of
immunosuppressive therapy (p. 740).

Ulcerative Colitis: Remission obtained with
azathioprine in four cases refractory to cortico-
steroids (p. 741).

Vitamin D Intoxication: Unexplained hyper-
rlatraemia with severe potassium and water
depletion, together with depression, in two
patients (p. 744).

Types of Thalassaemia: New hypothesis by
Professor H. Lehmann and Dr. R. W. Carrell
to explain differences (p. 748).

Case Reports: Fulminating hyperthermia after
anaesthesia (p. 750): Salmonella brandenburg
infection of ruptured aorta (p. 751).

Practical Psychiatry: Management of psycho-
somatic disorder discussed by Dr. Denis Leigh
(p. 753).

Peritoneal Dialysis: Descriptions of new tubing
assembly and a low-cost system (p. 757).

Mobile Bath: For severely incapacitated or bed-
ridden patient (p. 759).

Hospital Bed Use by Elderly: Birmingham
study suggests that "geriatric service is over-
stretched and underorganized, understaffed, or
undercapitalized" (p. 763).

Motor Neurone Disease: A patient's account of
the disability (p. 765).

Personal View: Dr. Andrew Smith (p. 767).

Hospital Medical Staff: Conference discusses
Green Paper (Supplement, p. 69). Report on
hospital staff structure (Supplement, p. 73, and
leader at p. 720).

Scottish Green Paper: Supplement, p. 76.

Longer Space Voyages
The projected circuits of the moon by two American astronauts, scheduled
to take place around Christmas, will not set up a record for duration. At
least, one hopes not, for they are due back within a week, whereas three
men have already circuited the earth for 330 hours, which is only six hours
short of a fortnight. But the moon trip will bring a new hazard, for it will
entail passing through the Van Allen radiation belt, which orbiting pilots
have hitherto avoided, except that those on the fortnight trip skimmed
through its base at one point.
The study of radiation danger in space has had a curious history. At

first only the " cosmic radiation " was known, and it was to study this
radiation that Professor Auguste Piccard made the first balloon ascent into
the stratosphere in 1931. With the prospect of human space flight draw-
ing nearer, during the 1950s research into cosmic radiation was intensified,
until suddenly, in 1958, a tiny American satellite hardly bigger than a

grapefruit disclosed the far more dangerous radiation belt round the earth,
named after Van Allen, who first discovered its existence. Whereupon
cosmic radiation became " old hat " until, not long afterwards, further
satellites and space probes detected yet another phenomenon even more
damaging to the tissues of space travellers-solar flares.

All these are particle radiations consisting of protons-that is, hydrogen
atoms stripped of their electrons-except that cosmic radiation, which is
believed to come from all parts of the universe, includes also a few stripped
atoms of heavier elements, such as iron, which are even more destructive
to any living cells they hit. The Van Allen particles are trapped in their
belt by the earth's magnetic field. But as the moon's magnetic field has
been shown by probes to be negligible the lunar travellers will at least
not have to cope with a second lot after escaping from the first.

Solar flares are an awkward problem, for though they last for only a
few hours they are irregular in strength and frequency, except that about
four times as many are flung out during sunspot maximum as at sunspot
minimum-and we are at present just at the beginning of a maximum.
Fortunately these flares take about a day to reach our neighbourhood and
their departure from the sun can be recognized by astronomers from
visible disturbances on its surface. So an astronaut orbiting the earth
can get down into the shelter of its atmosphere in time. Lunar voyagers,
on the other hand, could be more than a day's journey away. Shielding
against such dangers has been regarded as prohibitive in weight. But,
oddly enough, while time has brought the discovery of increasingly power-
ful sources of radiation it has also brought a lessening of the estimated
danger, and a provisional report from the latest Russian orbital flight
states that the amount of radiation received was only a tenth to a

hundredth of what was expected.
The first actual stay on the moon's surface will be short, but, as subse-

quent visits become longer, radiation will again come into the picture,
for there is no shielding atmosphere. Moreover, cosmic radiation hitting
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the moon's rocks would produce secondary gamma rays. A
recent Russian investigation' has shown that a shelter roofed
over with 20 cm. thickness of lunar surface material should
give 99.9% protection for two months, and for periods of
many years 1 metre thickness should suffice.

It takes only three days to reach the moon, but flights to
more distant bodies will push their duration far beyond that
of any yet made. Very occasionally a small minor planet
strays quite near the earth. One called Icarus passed within
four million miles (6.5 million km.) of us in mid-November
this year, or 17 times as far off as the moon. But in 1937
another minor planet came ten times as near at only 400,000
miles (650,000 km.). Scaled down, this was like a bullet
whistling past a human body at only 50 ft. (15 m.). Both
planets were about a mile in diameter-too big to be diverted
from a collision course with us. Still, in outer space a miss
is as good as a light-year.

Apart from such rare visitors, the nearest target after the
moon is Mars, for Venus, though a little nearer, has been
shown by both American and Russian probes to be too hot to
land on. The most economical route to Mars is along one
half of an ellipse which touches the earth's orbit at one end
and that of Mars at the other. The journey will take over
eight months and the traveller cannot start back at once if
he dislikes the place because the earth will have moved from
where he left it. He must wait for over a year before earth,
Mars, and sun are in the right configuration for starting the
journey back.

There will thus be two 8-month periods of weightlessness.
Not everyone can tolerate the experience, as an experiment
conducted in 1956 showed.2 Sixteen jet pilots were subjected
to weightlessness for half-minute periods in an aircraft flying
a parabolic course in a vertical plane: eight liked it, five were
indifferent, and three were made ill. Astronauts must be
chosen from people of the first or second type, and experience
has shown that if they can tolerate weightlessness at all they
can do so for up to a fortnight. So there is some reason to
suppose that they would not be upset if it was prolonged
indefinitely. Physiologically, however, the story is different.
There is wasting of the muscles, loss of calcium in the bones,
reduced haemoglobin in the blood, and other changes,
evidently due to the reduced effort needed to move weightless
limbs, bodies, and other objects in the cabin. Bedridden
patients suffer similar changes. The obvious remedy, though
hardly suited to most of the bedridden, is to perform
strenuous daily exercises, but as these have been adequately
done only during the more recent flights their effectiveness
still awaits proof.

Radiation would affect travellers to Mars, for the sun sends
out flares in all directions except possibly from near its poles.
One suggestion is that, since flares do not last long, an
astronaut could tolerate being shut up in a cramped position
in quite a small shielded enclosure. On Mars, too, radiation
has still to be reckoned with, since an American probe regis-
tered an atmosphere as thin as that on the earth at 100,000 ft.
(30,000 m.), and flares, as well as primary cosmic radiation,
can penetrate down to 70,000 ft. (20,000 m.) above the earth's
surface.

Probably food and oxygen to last for the whole two and a
half years of a Martian expedition would have to be taken,
though water can be satisfactorily purified and recycled, as a

recent experiment has shown, in which four college students
were shut in a sealed cabin for 60 days at Santa Monica,
California. They not only recycled all water but recovered
oxygen from their exhaled carbon dioxide. All went well,
both physiologically and psychologically.3 The age-old
suggestion of converting a spaceship into a miniature planet,
with plants to absorb the carbon dioxide and give out oxygen
and to convert human waste back into food, has met with
unexpected difficulties in experimental attempts to put it into
practice. Unicellular algae are usually considered the most
suitable plant, but among those tried one gave out small
quantities of carbon monoxide while another became infected
by some micro-organism and proceeded to decompose. The
trouble is that the ecological cycle on the earth includes many
more steps than this, and the more of these steps that are
introduced into a spaceship the more satisfactory is the result,
but the bigger the ship has to be to accommodate them.
Moreover, algae are unpalatable to man. A recent Russian
suggestion is to carry live rabbits or chickens to eat the algae,
and then eat them in turn.'

ISpaceflight, 1968, 10, 351.
2 Gerathewohl, S. J., Proceedings of the 7th International Astronautical

Congress, 1956, p. 313. Associazione Italiano Razzi, Rome.
3 Spaceflight, 1968, 10, 279.
4Spaceflight, 1968, 10, 347.

Hospital Staffing Structure
The best solution so far for the reform of the staffing structure
in hospitals has been produced by a subcommittee' of the
Joint Consultants Committee. This was appointed last April
under Mr. Walpole Lewin to make a comparative study of
the Panel 1 Report2 and the Todd Report,3 and its report
has been considered by the Central Committee for Hospital
Medical Services (see Supplement, p. 69). In January the
Joint Committee will discuss the report again. The essence
of the plan is that there should be only two grades with per-
manent tenure in the hospital service-consultants and hos-
pital practitioners. The latter would be separate from the
training structure and their pay would be linked to that
in general practice. In reaching its conclusions, the sub-
committee was guided by three main principles: firstly,
that recognition of successful completion of specialist train-
ing should not depend on obtaining a post in the hospi-
tal establishment (in fact a consultant post) ; secondly, that
general practitioners should have a career grade in the hospi-
tal structure, with its pay comparable to that obtaining in
general practice; and thirdly, that the new structure should
encourage doctors to enter and remain in the hospital service
and provide them with realistic training and appropriate'
responsibility.

In many respects the proposals are similar to those of the
Todd Report. After the pre-registration year and the three
years' general professional training, when most would b-
expected to have passed their appropriate membership exami-
nation, those aiming for a consultant career would enter the
grade of junior specialist. This grade, in which most of the
posts would be senior registrar posts, would last up to eight
years and be of limited tenure to prevent blocking of training

The members of the subcommittee were: Mr. Walpole Lewin (chair-
man). Dr. J. R. Blackburne, Dr. C. W. Clayson (with Dr. A. AllisosX
as deputy), Mr. Howard G. Hanley, Dr. Francis Pigott, Mr. T. L. T.
Lewis, and Dr. R. M. Mayon-White.

2 Final 7oint Report of Negotiations Between the Health Departments;
and National Health Service Hospital Doctors and Dentists, 1968.
H.M.S.O.

3Report of the Royal Commission on Medical Education, 1968.
H.M.S.O.

4 Brit. med. 7., 1968, 3, 133
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