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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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and promotion. The numbers in it would be closely related to
the consultant establishment. Weeding out of those unlikely
to reach consultant level would be early, preferably before
their acceptance for specialist training. Almost all junior
specialists could expect to achieve vocational registration.
Once registered and while awaiting a consultant vacancy they
would be available for consultant locums or supernumerary
appointments, paid at the lowest .consultant salary. Those
few who failed to achieve vocational registration might move
into the hospital practitioner grade, or they might leave the
hospital service altogether. The subcommittee is against
dilution of the consultant grade by any subdivision. In this
it differs from the Todd Report. It regards expansion of
the consultant grade as fundamental to its proposals, a view
which we have also recently urged.4
The hospital practitioner grade seems to be designed to

cope with work formerly done by registrars in posts unsuitable
for training, and to give general practitioners a place in the
hospital service. Posts would be part-time and there would
be a three-year incremental scale, equivalent at the maximum
to the earnings of a typical principal in general practice.
Despite some difficulties it should be possible, the subcom-
mittee thinks, to assimilate existing medical assistants and
most S.H.M.O.s into the new hospital structure.

Perhaps the boldest and most constructive of the innova-
tions proposed is that hospitals should abandon " universal
consultant cover." This doctrine, as the subcommittee fairly
points out, is often a fiction. The report recommends that the
limits of responsibility attaching to a particular post should
be defined locally. Full responsibility would be given within
certain defined fields, of which mental health and geriatrics
are given as especially suitable examples.

This plan has many advantages over the present system.
It would offer those who want to make their careers in the
hospital service better prospects and security; general practi-
tioners with special skills acquired during their hospital years
would get the chance to exercise them; and more satisfac-
tory staffing of peripheral hospitals should result from the
new structure. Put fully into effect, the plan could halt and
even reverse the disastrous drain of skilled medical manpower
from our hospitals.

Thrombolytic Therapy
It is ten years since A. J. Johnson and W. R. McCarty'
demonstrated that substances which activate the fibrinolytic
system of the blood will dissolve thrombus in the peripheral
veins. Nevertheless, today this form of treatment is still
confined to a few centres. The slow development of thera-
peutic thrombolysis has been caused by three main problems.
Firstly, the production of a pure agent that could be given
safely by the intravenous route. Secondly, the initial lack
of adequate tests of fibrinolytic activity, and, when these were
subsequently evolved, to the shortage of skilled personnel to
perform them frequently during the day and the night. The
third problem was the absence of properly performed and
controlled clinical trials to support the claims of the enthusi-
asts. Though the first two of these problems have now been
solved, the third is still being worked out.
At p. 729 of this week's B.M.7. Mr. J. Hirsch and his

colleagues discuss the place of streptokinase in the treatment

of pulmonary embolism. They treated three patients with
heparin alone and eighteen with streptokinase. Though their
control group was small, their conclusions are similar to those
published by other workers'-namely, that heparin has no
thrombolytic effect at all. By contrast streptokinase was
found to produce a considerable degree of lysis in all patients
with large, fresh pulmonary emboli, with concomitant clinical
improvement. This work confirms earlier experimental
studies`5 and sporadic case reports,6 7 and shows that strepto
kinase is a valuable and effective method of treating
pulmonary embolism.
When should streptokinase be used in practice ? Two

groups immediately exclude themselves-firstly, those
patients with massive emboli that need urgent surgical
removal to save life, and, secondly, those with small, minor
emboli. For all the other patients with pulmonary embolh,
however, a good case can now be argued for treatment with
streptokinase. Ideally the dose should be controlled by
laboratory tests, but if this is not possible a loading dose of
0.6 mega units in thirty minutes followed by 0.1 mega units
per hour for two or three days will be effective. Strepto-
kinase is a potent drug and may cause serious bleeding, which
can be stopped by reversing fibrinolysis with epsilon-amino-
caproic acid and fresh fibrinogen.
The other clinical uses of fibrinolysis are in the treatment of

arterial embolism and deep-vein thrombosis. M. Verstraete
and his colleagues8 have shown that streptokinase can effec-
tively lyse an arterial embolus, but as time is such an impor-
tant factor most British surgeons will prefer the more rapid
surgical methods of removal.9 Deep vein thrombosis will
also respond to streptokinase, provided the thrombus is rela-
tively fresh, and N. Browse and his co-workers10 and others11
have recently demonstrated its superiority over heparin in
clearing veins of fresh thrombus. Nevertheless, streptokinase
cannot break down old adherent clot. One of the advantages
of treating pulmonary embolism with streptokinase is that it
will simultaneously lyse fresh deep-vein thrombus, and so
reduce the incidence of recurrent embolism.
Now that the dose, route, control, and efficacy of thrombo-

lysis are becoming firmly established, this form of treatment
should be part of the therapeutic armamentarium of all physi-
cians and surgeons. More information is needed, however,
and those using this drug should collect as much objective
data about their patients as possible.

Stceptokinase is not the ultimate method of fibrinolysis.
Mole effective ways of dissolving thrombi are sure to be
discovered, and long-term therapy12 may become an impor-
tant prophylactic method. Until such advances occur,
however, therapeutic thrombolysis with streptokinase will
continue to save many people from dying of pulmonary
embolism and reduce the morbidity of peripheral arterial and
venous thrombo-embolic disease-though unfortunately it
does not help patients with coronary or cerebral thrombosis.
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