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preclinical and clinical courses. It should be the responsi-
bility of a subcommittee of the curriculum committee chaired
by the professor of psychiatry, with representatives from the
departments of psychology, physiology, the social sciences,
and community health. It will be interesting to watch how
Nottingham, unfettered by established traditions and vested
interests, will tackle this task. Here is a rare opportunity for
starting something new and exciting.
Now that an official policy on the teaching of the

behavioural sciences and psychiatry has been laid down, the
problem of what to teach and how to teach it is in the fore-
front of discussions. Deeply established attitudes in the
teachers, as in anyone, tend to influence their predilections.
Psychiatrists are, like other doctors, the products of their
medical education, which taught them mainly to recognize
and to treat physical diseases. H. J. Walton and J. Drewery'2
have shown that there are several distinct types of psychiatric
teachers differing in their preferences for the subjects to be
emphasized in the teaching of medical students. A. C.
Woodmansey,"s for instance, wants the teaching to be focused
on child and family psychiatry because it looms large in
general practice and is fundamental to prevention. Such
teaching, he argues, requires the student to have first-hand
experience in diagnostic-therapeutic interviews and to be
taught the principles of psychotherapeutic management.
Similar views were expressed by M. Balint" and R. F.
Tredgold'5 some years ago. Other teachers emphasize the
descriptive aspects of mental disorders. Such diversity of
approaches is inevitable and can be stimulating for the
student provided no one approach monopolizes the whole of
the teaching programme.

Differences in teachers' and students' attitudes to the
organic and psychological aspects and causes of behaviour
are unlikely to be due to their medical education only.
Personality factors play an important part. This has been
shown by Walton, Drewery, and G. M. Carstairs' in a study
of students' interests in social and emotional factors of illness.
Walton" has also studied the effects of different teaching
methods. He set out to test experimentally the relative
merits of teaching by lecture and seminar as methods of
psychiatric instruction. Contrary to expectation, students
taught by lectures did not gain more factual knowledge than
students taught in seminar groups. In all other respects which
mattered educationally, seminar group teaching proved
superior. So students will in future be able to support their
demands for fewer lectures and more seminars with experi-
mental evidence-unless something is done about the quality
of lecturing which should change students' attitudes towards

it. Psychiatric lectures came out with credit in another
Scottish medical school when a multiple-choice examination
was used as the measuring instrument.1' In a recent
American study'8 the response of newly graduated doctors to
their psychiatric training received in medical school was
assessed with the help of a questionary, but only 110 of 329
interns and residents replied. Of these, 20% considered
psychiatry the poorest taught subject and 19% the least
learned subject. Only surgery had a poorer rating. Though
the results of this study are difficult to interpret, if only
because of the poor response to the inquiry, they at least
show that psychiatry was in good company.

Wid Hlth Org. Publ. Hkch Pap., No. 9, 1961.
'Royal ModPsyebological Association. Memorandum on Medical

Education submt to the General Medical Council, 1965. London.
' Brt. mod. 7. Suppl., 1966,1, 116.
' Wid Hhtk Org. techn. Rep. Ser., No. 208, 1961.

Stengel, E., Lancet, 1961, 2, 418.
Brit. med. Y., 1963, 2, 575.
Hill, D., ibid., 1963, 2, 581.
Els, J., ibid., 1963, 2, 585.

' Walton, H. J., Drewery, J., and Carstairs, G. M., ibid., 1963, 2, 588.
" General Medical CounciL Recommendations as to Basic Medical

Education. 1967.
University of Nottingham. Report of the Medical School Advisory
Committee. 1965. Nottingham.

'Walton, H. J., and Drewey, J., Bnt. 7. Psychiat., 1966, 112, 839.
Woodmarsey A. C., Brf. 7. med. Educ., 1967, 1, 183.
Beint, M., Lancet, 1961, 2, 1051.
Tredgold R. F., ibid., 1962, 1, 1344.
Walton, H. J., An experimental study of effects on medical students

of three methods of teaching psychiatry. Ph.D. thesis, 1966. Edin-
burgh.

Ingram, I. M., Mowbray, R. M., and Drewery, J., Lancet, 1961, 2,
358.

' Castelnuevo-Tedesco, P., Arch. gen. Psychiat., 1967, 16, 668.

L.S.D. and Chromosomes
Despite the use of lysergic acid diethylamide (L.S.D.) both
for therapy and for illicit self-administration our knowledge
of its toxic effects is incomplete. In addition to the drug's
acute and unpredictable hallucinogenic actions1-leading in
some instances to permanent mental damage-.it has now been
suggested that L.S.D. has powerful cytogenetic effects. The
great majority of people who take the drug are young, so that
information on this action is needed with special urgency. Is
L.S.D. as dangerous as thalidomide, and, if so, what is the
evidence ?
The first reports of genetic effects appeared earlier this

year in Science. M. M. Cohen and his co-workers2 in
Buffalo added L.S.D. to cultured human lymphocytes in
doses varying from 100 Itg./ml. to as little as 0.001 Ag./ml.
for periods varying from 4 to 48 hours. The doses of 100 and
50 ,ug./ml.killed the cells and arrested mitoses. All other treat-
ments (with the exception of that with 0.001 Ag./ml. for four
hours) resulted in at least a twofold increase in chromosome
breakage compared with controls. The types of chromosome
aberrations seen included dicentric and acentric fragments,
chromatid exchanges, and chromatid breaks. Cohen's team
showed similar damage to chromosomes in a patient who had
been given L.S.D. 15 times between 1960 and 1966 in doses
varying from 80 to 200 ,ug. The study was carried out, eight
months after the last treatment.
More recently workers from Oregon3 have found similar

chromosome damage in eight users of L.S.D. who had received
between 4 and 200 doses with a mean estimated dose of between
200 and 600 ,ug. Again, chromosome and chromatid breaks
and exchanges were seen. In two users there were repeated
findings of a chromosome resembling the Philadelphia (Ph1)
chromosome seen in cells of patients with chronic myeloid
leukaemia.4 L.S.D. has also been shown to cause abortion,
stillbirth, congenital malformation, and reduced litter size in
rats injected with the drug early in pregnancy.5 The same
study showed that some of the surviving progeny developed
less well than did controls.
Much more work is needed to study the effects of L.S.D.

on the chromosomes and on mutations, as well as to assess its
teratogenic danger. At this stage, however, it can be stated
with certainty that L.S.D., as well as being a potential risk
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to the mind of the user, may also cause chromosomal abnor-
malities, foetal malformations, and possibly leukaemia.

These reports raise the question whether the screening of
drugs introduced therapeutically or illegally is yet adequate.
Is sufficient care being taken with a new drug to determine
not only its teratogenic potential but also its potentialities as
a chromosome-breaking agent and mutagen ? In-vitro techW-
niques are now sufficiently developed for these tests to be
carried out. How many drugs in use today have similar
effects to L.S.D. and how many have been tested ?

Getting on Their Nerves
It has recently been pointed out that about half of the cases
of peripheral neuritis seen by the neurologist are of unknown
aetiology.1 Drugs and poisons that may give rise to a
neuropathy range from isoniazid prescribed by doctors to
podophyllin (American mandrake) sold by herbalists to young
women suffering from amenorrhoea.2 Lead and arsenic are
well known as occasional causes of peripheral neuritis. Now
an article by Drs. T. 0. Garland and M. W. H. Patterson
in the B.M.7. this week at page 134 draws attention to
another cause of peripheral neuropathy with probable signs
of central disturbances.

Acrylamide is a white crystalline solid with no significant
volatility. As a biologically harmless polymer it is familiar
to engineers and biochemists. The former waterproof soils
with it so that tunnels may be constructed under rivers and
mines sunk through water tables; biochemists use small
quantities to separate proteins. In another form the polymer
is used to flocculate particles so that, for example, the same
water may wash successive heaps of coal. The users of the
polymer are safe and so are those who make the polymer
from acrylamide under reasonably good hygienic conditions.
However, when the men handling the white acrylamide
powder in large bags work under poor conditions where they
cannot carry out simple measures of personal hygiene, an
insidious condition can develop which neither they nor their
family doctors may recognize as being a result of the work
they are doing. Indeed, one case of acrylamide poisoning was
recognized by Garland and Patterson only in a work-place
as they watched the man trying to open a bag with his knife.

That work with acrylamide might produce a neuropathy
had been suggested by the first scientific study of the com-
pound by A. S. Kuperman.3 He drew attention to its extra-
ordinary cumulative action, for in cats it could produce a
similar condition whether it was given as a single dose of
50 mg./kg. body weight or 50 daily doses of 1 mg./kg. This
chronic cumulative effect has since been shown to occur in
other species.4 5 Detailed studies of poisoned rats have shown
the lesion to be a " dying back " process similar to that dis-
cussed by J. B. Cavanagh,6 and it is the large-diameter motor
fibres that appear to be the most sensitive to the toxic effect
of acrylamide.5 In rats doses spread over days or even weeks
could eventually produce clinical evidence of neurological

damage.5 Fortunately in man, as in animals, the condition
is slowly reversible after exposure ceases, but it is not yet
possible to say whether recovery will be complete in severely
affected patients. While there is no information yet on the
biochemical disturbances which this relatively simple com-
pound produces in the nervous system, it seems likely that
its mode of action will be studied in the hope that more will
be learnt about the metabolic processes essential to the main-
tenance of healthy neurones.

If ever there was good experimental evidence to warn users
that a substance might be a chronic cumulative poison, the
case of acrylamide seems outstanding. Perhaps the principal
manufacturers believed that everyone would use it with the
care they had exercised in making it after they had encoun-
tered a few cases among their workers. Yet, notoriously with
chemical poisoning, it is the user and not the maker who is
liable to meet trouble. Garland and Patterson conclude that
acrylamide poisoning " is a relatively easy hazard to con-
tain." Not only have some users failed to contain the hazard
but neither do they seem to have appreciated that the dis-
ability suffered by some of their employees handling the
substance had resulted from exposure to it.
The immediate lesson of Garland and Patterson's report

is that doctors should never fail to make detailed inquiries
into the occupation of their patients who present with unusual
illnesses, though clearly many cases of illness (for example,
neuritis or leukaemia) that may be related to a man's work
are not necessarily so. The point about acrylamide poisoning
is that the clinical course is unusual compared, for instance,
with the Guillain-Barre type of peripheral neuropathy.

Acrylamide poisoning has been seen in the U.S.A., and
published accounts, referred to by Garland and Patterson,
are available from Japan and Canada as well as Great
Britain now. The main lesson to be learnt is that simple
hygiene is essential in every chemical plant. In most cases
this is all that is needed to prevent poisoning. When so much
attention is paid to the establishment of magical figures known
as M.A.C.s (maximum allowable concentrations) for atmo-
spheric contaminants, surely employers in this country, which
led the Industrial Revolution, might pioneer the Industrial
Safety Revolution by providing the means and encouraging
the discipline necessary for the protection of employees from
injury.
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Dysmenorrhoea
Few women menstruatewithout some degree of discomfort,
but it is only when this discomfort becomes sufficiently severe
to warrant treatment that the diagnosis of dysmenorrhoea is
made. Primary dysmenorrhoea-also called congenital or
essential-affects the young girl, occasionally as soon as she
starts menstruating, but usually within a year or two of
starting. Secondary, congestive, or acquired dysmenorrhoea
describes painful periods which are the result of local disease
such as infections, fibroids, or endometriosis. The condition
arises in later life and the treatment is of the underlying
cause. Where no underlying cause can be found, then
treatment should be given on the empirical lines which are
used for primary dysmenorrhoea.

In the primary or spasmodic type of dysmenorrhoea there
is apparently no underlying pathological condition, though in
some cases hypoplasia of the uterus or stenosis of the cervix
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