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can be congratulated on the trouble they have taken to
try to achieve something in the nature of a controlled
experiment. To the 441 unselected volunteer airmen
one can extend only sympathy. It must have been quite
an ordeal.

"Linosclerin " (Uni-Pharmna)
This preparation is made up in capsules, each of

which contains ethyl linoleic acid 400 mg., pyridoxine
hydrochloride 3 mg., and a-tocopherol acetate 2 mg.
The dosage recommended is two capsules three times
daily for 20-30 days and then 2-3 capsules a day.
Linoleic acid is an unsaturated fatty acid with the
empirical formula C8H3202 and containing two double
bonds. It is present in high concentration in corn oil
and other vegetable oils. It is known to be an essential
fatty acid for certain animals-e.g., the rat-and this
may be so in man also. Pyridoxine and a-tocopherol are
vitamins BG and E respectively. They are included in
this preparation because, it is claimed, they are necessary
for the maximum utilization of linoleic acid.
The preparation is recommended by the manu-

facturers for the treatment of atherosclerosis and
hypercholesterolaemia. The use of unsaturated fatty
acids is probably the most effective way of lowering
raised plasma lipids. However, this result is achieved
only when vegetable oils such as corn oil, safflower oil,
or cotton-seed oil are substituted in the diet for an
equivalent amount of animal fats. It is not enough to
add unsaturated fats to an unrestricted diet, and the
administration of capsules containing linoleic acid to a
patient who continues on an otherwise normal diet is
not logical therapeutics. It is based on the idea that
pathological alterations in the plasma lipids are due to
a deficiency in the modern diet of certain essential fatty
acids and other substances such as tocopherols, but this
hypothesis is far from proved.
There is no reliable evidence that unsaturated fatty

acids in the amount present in preparations such as
linosclerin, or any of the other constituents, alone
or in combination, can bring about or maintain a
reduced level of plasma cholesterol. Even if they could
do so there is no proof that a sustained reduction in
blood cholesterol has any beneficial effect upon the
natural history of atherosclerosis or upon the clinical
course of coronary heart disease. The Food and Drug
Administration of the U.S.A. has declared in its Federal
Register that "any claim, direct or implied, in the
labelling of fats or oils or other fatty substances offered
to the general public that they will prevent, mitigate, or
cure diseases of the heart or arteries is false or mis-
leading, and constitutes misbranding within the meaning
of the Federal Food, Drug, and Cosmetic Act."'

In the state of our present knowledge of lipid
metabolism and its relationship to atherosclerosis there
is insufficient evidence to support the claim that simply
by taking this preparation in the recommended dose
without any alteration in his dietary habits a patient
can bring about a sustained lowering of his blood
cholesterol and thereby prevent or retard the develop-
ment of atherosclerosis and its clinical manifestations.
Linosclerin must meantime be regarded as a preparation
without proved therapeutic value.
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Because of hleavy pressure ont our space, correspondents are
asked to keep their letters short.

Hazards of Radiation
SIR,-Your leading article on the " Hazards of

Radiation " (September 15, p. 716) noting the appearance
of the recent Report of the United Nations Scientific
Committee on the Effects of Atomic Radiation,'
referring back to the Medical Research Council's
Reports on The Hazards to Man of Nuclear and Allied
Radiations2 and implying reference to the Recommenda-
tions of the International Commission on Radiological
Protection, would have caused me some anxiety had I
not been associated in some capacity with these bodies.
Also, from the recent Second International Congress of
Radiation Research two papers are quoted of which I
was the rapporteur. While your leader is accurate in
the main, there are signs that Homer has nodded and I
feel it gives an unnecessarily gloomy slant on some of
the evidence submitted. For instance:

(1) "With increasing knowledge of the effects of
radiation, the limit of this 'permissible' dose has been
decreased from 100 rads/year in 1928 to 15 rads/year
in 1947, and more recently to 5 rads/year. The general
population 'permissible' dose is 10% of this."
The reduction has been determined largely by genetic

implications of increasing numbers of people occupa-
tionally employed with radiation and wider uses of
ionizing radiation and radioactive materials. However,
the formerly permitted doses of the occupationally
exposed caused little observable in somatic effects: for
example, radiologists entering the profession after 1921
showed no increase in age-specific mortality rates
according to the survey of Court Brown and Doll3
reported in the British Medical Jolurnial.

Furthermore, the wording needs looking at. The unit
-rad-was adopted only in 1953, while the date at
which I.C.R.P. recommended reduction of permissible
dose for those occupationally exposed to x- and y-rays
to 0.3 r in any one week (i.e., 15 r in any one year) was
1950. In 1958 I.C.R.P. changed this to an average of
5 rems per year during a working life, but still permits
12 rems in a single year.

I.C.R.P. suggested that the average dose to the whole
population should be kept below 1/30th (not 10%) of
that permitted to the occupational worker.

(2) "Similar reductions have been made in the
maximum permissible concentration in foodstuffs-for
example, strontium-90, 100 fu,ug. 90Sr/g. calcium in 1957
to 33 jsAg. 90Sr/g. calcium in 1960."

" Similar reductions " suggest that the numbers follow-
ing, like the numbers in (1) above, refer to the occupa-
tionally exposed, but in fact they must refer to whole
populations. The I.C.R.P. has in fact not yet given
maximum permissible concentrations in foodstuffs. It
uses the convention that the total daily intake is 2.2 litres
of water. And its M.P.C. for strontium-90 in water has
not yet been stated in terms of calcium, and is certainly
not expressed in ,s,ug. but in units of radioactivity (i.e.,
curies or fractions thereof). If the daily intake of
calcium be assumed to be 1 g., the present M.P.C. of
the I.C.R.P. (÷30) would be 70 ,u,c./g. Ca. It was
subject virtually to no change in 1958 (though the
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"'permissible body burden" was then raised twofold)
and to-day it could logically be raised fourfold.

(3) " Two recent papers4t have indicated damage
from dose levels of internal emitters below those
previously considered to be harmful. In one study with
strontium-90 on dogs it is concluded that ' if the present
trend continues osteosarcoma may appear at maximum
permissible concentration levels towards the end of the
beagle life-span of about 20 years.'"
One paper concerned tritiated thymidine. It has long

been predicted that tritium (3H) would be particularly
noxious in this form as used in the experimental
laboratory as a marker for nuclear D.N.A. Experiments
confirm the prediction that concentrating the radio-
activity in the genetic material in this way can be
carcinogenic.6 Natural tritium and tritium released
from atomio energy operations would not be in this
particular chemical form.
The passage which you quote from Dougherty about

osteosarcoma in beagles does not appear in the
reference, though it does in Dougherty's full paper. It
refers not to strontium-90 but rather to thorium-228
and plutonium-239. In fact in the experiments reported'
by Dougherty strontium-90 has produced osteosarcoma
only at the highest levels of dose administered.

(4) " The mean dose to the foetus was of the order of
2,000 mrems, given at one time. . . . From these figures
it can be estimated that the doubling dose for these late
somatic effects in the foetus is of the order of 6 rads."

This refers to MacMahon's recently published survey
of prenatal x-ray exposure and childhood cancer.7
However, the original specifically states (p. 1183): " No
estimates of exposures were obtained." These numbers
are therefore considerably more suspect than is implied.
-I am, etc.,

M.R.C. Radiobiological Research Unit, J. F. LOUTIT.
Harwell, Berks.
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SIR,-Your leading article on hazards of radiation
(September 15, p. 716) was admirable and should be
read by all those who have not yet done so. It comes
at an opportune moment, with thalidomide fresh in our
minds, to consider the relative significance of radiation
and other causes of genetic and somatic abnormalities.

Evidence submitted to the Adrian Committee
suggested that natural radiation might account for
between 2% and 200% of genetic mutations. Other
evidence suggested that man-made radiation might add
about 20% radiation to population dosage in addition
to natural radiation. It is clear, therefore, that the
majority of genetic mutations, perhaps 95% or as little
as 70%, are caused by factors other than radiation.
What is known about these,other factors, presumably

chemical and physical in nature ? What is known of
the causes of somatic deformities ?

Diagnostic radiology is on the forward march and the
demand is again rising by about 3% each year. We
can and do control the genetic risks so far as is prac-
ticable consistent with arriving at a diagnosis.
Who pauses to think in these terms before prescribing

a diet, a drug, a preservative for foods in cans, or a
hundred and one other chronic changes in environment ?
Who knows what factors in our normal environnient
are, or may be, of genetic significance ?
Our present need is a summary survey of what is

known and perhaps a few pointers to fields in which
thought and research may yield more knowledge.-
I am, etc.,
Haywards Heath, Sussex. B. S. H. STORR.

Medical Education
SIR,-Dr. J. N. Webb (September 8, p. 676) believes

"that laboratory medicine is of the utmost importance
in present-day practice " and yet he feels that "newly
qualified doctors are ignorant of what goes on within
the laboratory" and asks that "simple, everyday
laboratory procedures" be taught during the clinical
training.
There is much truth in what Dr. Webb says and it

stems from several causes. To-day in medical schools
much of the clinical teaching is increasingly performed
by full-time academic units in medicine, surgery, and
obstetrics. These units tend to study in depth and,
quite rightly, have built up their own laboratory services.
Indeed, the subject-matter of study in the clinical
academic laboratories is often far more advanced than
that of the laboratories performing the hospital routine;
because of this the academic units sometimes find it
unnecessary to avail themselves of the services of the
hospital laboratories, with the consequent decrease in
their dependence on the opinion of the pathologist. This
is a trend which I feel is inevitable, but it has disadvan-
tages as the academic unit laboratories are so specialized
as to find little place for the undergraduate medical
student and little time for ward side-room instruction.

Following this trend clinicians are tending to relegate
(sic) pathology to the earliest clinical, and even to the
preclinical, periods, and to take upon themselves the
pathology as well as the clinical teaching and examining
at the end of the training.

It is generally considered that pathology is a basic
science. So it;is. But this does not mean that pathology
(and the other subjects of the basic sciences) should be
relegated to the preclinical period, but rather that it
should be the core on which the medical curriculum is
built right throughout the course of training. The
subject would better be considered as the cement which
holds the clinical sciences together rather than early
building-blocks which must be fashioned in isolation
before building the important structure of clinical
knowledge.
To some degree academic pathologists have tended

to acquiesce in the erosion of their responsibilities in
the teaching of clinical laboratory medicine. This is
shown by my own university (London), which is
gradually devaluing the importance of the practical
examination in pathology. Indeed, views have been
expressed to me that it would probably be a good thing
if the practical examination in pathology were
eliminated. If this retrograde step took place it would
make pathology the only laboratory science in the
university without a practical test in the final examina-
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