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Discussion

DR G. W. FENTON: I would like to ask Dr Oswald if
anyone has done any work on the effect of ketogenic
steroids on sleep.
DR I. OSWALD: Not that I can recall.
DR CHRISTIE: I would like to ask a question jointly of

Dr Stonehill and Dr Oswald. This is about groups of
psychiatric patients with early morning waking who have
no obvious metabolic disorder. It follows from two recent
papers which showed that the effects of a milky beverage
on going to sleep were most obvious in the later hours of
the sleep period. I think Dr Oswald showed EEG
evidence, and another group of workers showed EMG
evidence (motility) that you could see the effects later in
the night. Has there been any follow-up in this work with
psychiatric patients with early morning waking related
particularly to the quality of sleep later in the night?
DR E. STONEHILL: In the study of psychiatric outpa-

tients conducted by Professor Crisp and myself, and which
I mentioned in my paper, we attempted to take into
account drinks and snacks consumed before going to bed.
We examined this in relation to reports of sleep and we
were obviously particularly interested in sleep in the
second part of the night, and early morning waking. This
study failed to show any association between the con-
sumption of drinks and snacks and reports of the duration
of sleep. The striking positive associations which emerged
were between reports of sleep and reported changes in
body weight. Such changes in body weight are clearly a
manifestation of gross alteration in nutritional status.
DR OSWALD: We have not looked into it with patients

but we are certainly pursuing the matter of food intake
before bed and sleep during the night, and I had meant to
say at the end of my talk that there is an international
congress about sleep in Edinburgh from 30th June to
4th July, 1975, and there will be a whole symposium with
speakers from various parts of the world discussing
nutrition and sleep.
DR M. J. RAYMOND: I would like to ask Dr Oswald in

connection with REM sleep, how was the increased
cerebral blood flow measured? What was the order of
the increase and was it regional or global?
DR OSWALD: This is not my field. There are several

ways of measuring cerebral blood flow and they all give
similar results. The order is something like 30% above
the waking level. Different people have got different
figures, but they are all well above the waking level.
DR GRANT: I would like to ask Dr Oswald about the

length of the particular sleep cycle. We know it has a mean
of 90-95 min. Do you have any ideas why it should be
that length and why on some nights it will be 110 and on
others 70?
DR OSWALD: I do not know why this is.
DR STONEHILL: The 90-min REM cycle during sleep

has been construed by some, including Kleitman, as part
of a persisting 24-hr 90-min cycle. It has been suggested
that this is a residue of the slightly shorter infantile cycle

which includes phasic hunger contractions and feeding
activity. Indeed, there is some evidence that this still
exists in the awake adult, especially in terms of the period
of oral activity. It is therefore of great interest to observe
that alterations in nutritional status have an impact on
the duration and depth of sleep.
DR M. W. JOHNS: I must make a comment about this

cycle length. Instead of a psychoanalytic interpretation, I
recently did experiments which linked cycle length to
adrenocortical activity in that same subject and in
different subjects on nights or days when the adrenocorti-
cal activity was increased. On these nights the cycle
length was longer than on other nights. I am not sure yet
whether this is a direct effect of adrenocortical activity.

I would like to say that I was interested in Dr Stonehill's
findings with his principal components analysis and
different psychiatric categories between early sleepers and
late sleepers as opposed to short and long sleepers. I do
not know whether he has seen any of my work regarding
this but these differences certainly occur in normal people,
and it may be that the differences he describes are not a
function of psychiatric illness.
DR STONEHILL: The results I described refer to reports

of sleep during psychiatric illness. It is our intention to
examine ratings of sleep in the time before illness, but we
have not yet been able to do this. Although we have
shown that people who are sad go to bed early and wake
up early and people who are anxious go to bed late and
wake up late, we do not yet know whether their premorbid
sleep patterns bear any relation to this. We do know that
sleep patterns often change during psychiatric illness and
I suspect the sleep patterns I have described are partly a
function of the emotional state.
DR LACEY: I have a question for Dr Oswald. In your

paper you suggested that slow wave sleep increases in
starvation while studies in anorexia nervosa suggest that
slow wave sleep increased with re-feeding. Do you have
any comment on this?
DR OSWALD: Our work (and similar findings were made

by Harrison and his colleagues in Florida) was with acute
starvation. Other work has been with patients with
chronic starvation, and these things are different. Simi-
larly if one does drug studies on sleep one can get just the
opposite answer by doing chronic studies than by doing
acute studies. It is necessary to specify the condition.
DR LACEY: Do you feel that REM sleep is associated

with normal repair of the body tissue as well as with brain
tissue?
DR OSWALD: I should think it is quite likely. For

example, your growth hormone is still hanging around in
your plasma when you go into REM sleep. I can only
point to certain specific items of evidence which suggest
that REM sleep is related to brain processes but I am sure
that if sleep is associated with synthetic processes of
repair in the body these go on through sleep. The pro-
duction of prolactin and testosterone which are sleep
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Discussion-Session II

dependent are not related to any single sleep phase.
Rothwall and his colleagues in New York have confirmed
some early predictions by Evans and others showing that
there is indeed just before the beginning of the REM
period an increased output of testosterone-so you can
link something there.
DR E. D. WEST: I would like to ask Dr Stonehill if his

patients were on drugs before he saw them, as everyone
seems to be on librium or valium nowadays.
DR STONEHILL: You are quite right. A very large per-

centage of patients in our study were taking drugs and we
tried to take this into account. We documented what
drugs they were taking as far as possible, and we paid
particular attention to such things as 'does the drug make
you feel drowsy?' We looked at a sub-group of patients
who in fact were taking no drugs, and the relationship
between nutrition and sleep held true in the group
taking no drugs as well as with the total population.
DR WEST: I would like to ask Dr Pines if he thinks

Freud would have modified his view of dreams if he had
known about the EEG. Would he have regarded dreams
as junk with no particular meaning in the psychic life of
the subject? Is there any scientific hypothesis which arises
out of psychoanalytic work which could be put to
experimental verification?
DR PINES: Freud was always deeply rooted in the link

with the physiological and psychological and his theories
used as much as was known of the physiological at the
time and he certainly would have continued to make use
of them as many analytical investigators have-Fisher,
Meissner, and many other people. A great deal of modern
dream research has been done by analytically trained
observers. They have studied the effect of pre-dream
stimulation on dreams, etc., looking at the type of dreams
people have. They have studied the differences between
dream recallers and non-recallers and this has been linked
up with studies of such things as field dependence and
field independence. There is a great deal of literature,
which I don't have time to mention, on the experimental
correlation of dreams, the dream state and meaning of
the dream. I think there is a great deal of clinical evidence
which is irrefutable about the change of dreams as a
person changes in their basic psychology. It is very
dramatic when you see a patient who is an insomniac
change to be able to sleep after a significant dream which
shows a shift in the internal mental structure in which a
sense of safety in relation to another person or a problem
has been solved inside themselves. It is very dramatic,
and there are many good case histories on this. From
another point of view, if we look outside western type of

epistomology, the study of dreams and the meaning of
dreams in different cultures, there is a good deal which is
known and a great deal of intuitive wisdom which comes
out of the dream psychology, as it does with myths and
legends, but there is an enormous activity going on now in
dream research which has a rigorous experimental
approach to it. The one thing which Freud would
certainly have reversed is the statement that the dream is
the guardian of sleep. It has been put that sleep is the
guardian of the dream because one knows now that the
REM period precedes dreaming and that dreaming is a
function of the REM situation and is not the other way
around. So, with the proviso that one has to change that
formula I think a great deal of Freud's work still holds.
DR CHEN: I wonder if Dr Oswald would comment on

two different but interesting studies. One is the study of
growth hormone and slow wave sleep which implies
increased protein synthesis during slow wave sleep. The
other is the Russian work which indicates increased
protein synthesis during REM sleep and reduced protein
synthesis during slow wave sleep.
DR OSWALD: The Russian work was specifically on the

brain. My own paper explained that slow wave sleep is
related to synthetic processes in the body generally and
that REM sleep is specifically related to synthetic pro-
cesses in the brain. The brain blood flow, as I said, goes
up in REM sleep whereas in non-REM sleep it comes
back to near wa.king levels. In the muscles of the body at
least the REM sleep blood flow falls to at least about one
third of the waking levels which would suggest that if
someone could do something with the muscles, maybe it
would be reversed. Nobody has done it yet. It is the sort
of thing which could be done.
DR N. RICHMAN: Has there been any work done on

sleep patterns during the menstrual cycle and weight
change?
DR OSWALD: Yes, several people have looked at sleep

patterns in relation to the menstrual cycle. Half of them
claim that REM sleep went up just before menstruation,
and this has subsequently not been confirmed.
DR C. J. TODES: Dr Oswald mentioned Hartmann's

theory of the relation of catecholamine transmitters for
REM. Has any work been done on patients taking L-dopa
and its effects on REM?
DR OSWALD: There have been several studies on the

sleep of patients taking L-dopa. As far as I can recall
nothing very exciting emerged but a decrease of the REM
sleep which was the opposite of what Jouvet claimed with
cats after he had given them reserpine.
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