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is the sort of course the disease runs. And it may be that this sort
of a course is actually harmful. The Jackson Memorial Laboratory
strain of fat mice, which I imagine are the ones we have just been
hearing about, if they are left to guzzle quietly on their own in-
definitely, do quite well and live a reasonable time. If you diet them
-off, on, off, on, off, on-they will die sooner. So there may be
some risk in these gross fluctuations in a child's intake. And the
fluctuations may be almost inevitable, for you cannot stand over the
child all day long.
There is also the suggestion that, although girls take reducing diets

perfectly well, boys after puberty may get into negative protein
balance if you diet them. And there is some suggestion that you
may harm boys by dieting them too heavily round about puberty.
If you put them on a very strict reducing diet, you may not only take
off weight but actually interfere with their growth in height. We
do not know how this works out-whether in fact you interefere
with their height in the long run, but there is a suggestion that you
may. Lastly, and certainly not least importantly, we have the
psychological effects. Your chairman put it to you very clearly:
" Something is eating at me and I'm eating back." Those of us who
work with obese children would accept that very many of those who
do have psychological problems are of a certain type. In treating
the severely obese child you have to treat the whole child, and you
must try and get at what their psychological problems are. Initially
the best thing for severely obese children may be to admit them to
hospital. Your hospital psychiatrist can have a look at them and tell
you the sort of things to discuss with them, and you can try the
effects of moderate diet and see if it is going to work in hospital. I
think possibly it is best to regard very severely obese children as
hospital cases in the first place. Over it all, however, hangs this
fact that we still know very little about obesity. Professor Kekwick
has given you an outline of where the further knowledge is likely to
come from. Ifwe get the most severe cases into hospital our chances
of finding a bit more about obesity in childhood should be rather
better.

DISCUSSION

Dr Gardiner (Glasgow): I attended the lecture that Professor Kekwick
gave several years ago at the Royal College of Physicians and Surgeons
in Glasgow, when he spoke in considerably more detail about obesity and
left me wondering what on earth could be done for it. I asked him after
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the meeting: " What can I do for the fat woman who really needs to lose
weight? " And he said, " I don't know." He must, like all of us here,
be faced sooner or later, and probably quite often, with a fat patient who
really must lose weight and who has no time to wait for future develop-
ments. What do you do at present, Professor Kekwick, when you have
such a patient?

Professor Kekwick: It is very difficult. What we do in practice depends
upon speed, on the motivation of the patient, on all sorts of things. What
we do in fact is restrict their carbohydrate to less than 80 grammes a day.
Now 80 grammes is a magic figure; various metabolic changes start when
the carbohydrate intake goes down to 80 grammes a day. In fact we

restrict them to 60 grammes a day. This has three results: first of all
they cannot get a lot of calories into them provided they keep down to this
level; secondly, they put out a lot more pyruvates and energy-containing
molecules in the urine at this level; and thirdly most of them will lose
weight. There is a hard core in whom you have to do as Dr Craig sug¬
gested with the worst children, and bring them into hospital, where we

treat them with tri-iodothyronine and diet and various things. But all
these things ought to be done in hospital, because they are skating on the
edge of side-effects. As an outpatient all you can do is to see that they
do not get more than 60 grammes of carbohydrate a day and about 90
per cent of them will lose weight at the rate of 3 lb a week.
Dr J. H. Owen (Porthcawl, Wales): I heard Professor Kekwick at a

one-day symposium on obesity in London some years ago, and the only
practical point I took back from that symposium carne from the floor.
Some gentleman said that he thought the only way to lose weight was to
have a total gastrectomy. Professor Kekwick mentioned that there must
be a break-through within the next few years; can he tell us in a secret
sort of way where the break-through will come?

Professor Kekwick: Since 1958 there have been nine substances pro¬
duced from various places, all having some similarity of structure. They
are roughly in the molecular weight grade between 14,000 and 20,000,
they are all polypeptides, they are all slightly different, and although some
of them have a species specificity some of them will cover a number of
species, and the net result of giving them is in fact to change the intake-
output side of the triglyceride pool by altering the relative weights. They
will do this without increasing oxygen consumption as thyroxin does and
apparently without having as far as we know any dangers. They have
been produced in different parts of the world and by different methods.
This is the sort of situation in which you are very near somebody producing
one that can be used in human beings. They are all antigenic at the moment
but it does not necessarily follow that they will remain so.

Dr E. S. Blackadder (Edinburgh): Could we hear the opinion of Professor
Kekwick and Dr Craig on the place of the anorectic drugs in the treatment
of the obese? There are so many on the market and we are constantly
being inundated by the drug firms with new ones. Could we hear their
opinion of these drugs and which type they favour?

Professor Kekwick: I am against them right from the start. There are
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situations in which they are valuable.for instance, when you get some¬

body who is almost a carbohydrate addict they may help. I am against
them for a large number of reasons and particularly for one that Dr Craig
stressed. This is the fact that the worst thing one can do to obese patients
is to reduce their weight and then let them put it back again. Each time
they do this they get so much more resistant.we have plenty of evidence
on this point and in fact you can produce the same situation in animals.
Now if you are going to rely on anorectic drugs this is the very situation
that is going to arise. I think there is a case to be made out for them
doing harm in general, but I think an occasional situation arises where
they are valuable.
Dr Craig: Yes, we have used them a little in children in the hope of

giving the children artificially the will not to eat so much, because you
cannot expect children to control their appetites at their higher centres
in the way you might expect in adults. But essentially we have given this
up. I do not like it on psychological grounds. It would be much better
to find out why the child is eating so much rather thanjust giving something
to stop it eating as much as it is.

Question: Is there not a case for using these drugs to demonstrate that
a patient could lose weight by dieting? You get a fat person who says,
" I don't eat anything at all, doctor." If you put them on these drugs for
two to three weeks you can demonstrate that they lose four to five lb and
perhaps thereby encourage them to go on dieting afterwards.

Professor Kekwick: The first thing is to make sure that they do eat more
than normal. There are obese people who do not, as you know, and
patients of this type are not going to benefit from this sort of drug. I
think they are going to benefit from T3, tri-iodothyronine and one or two
other drugs, but not from anorectics. I am not sure that the primary
disturbance in simple hyperphagic obesity is in the hunger; it is in the
feeling of satiety.for most of them it is when to stop and not when to
start. Hunger and satiety are controlled by two quite different centres
in the hypothalamus, the medial and lateral nuclei, and in experimental
animals the satiety centre is the overriding one. This is always the more
powerful centre of the two.
Dr Craig: When these drugs are used in that way they are probably a

two-edged weapon with children. If you show the older children that they
can reduce by cutting down their appetite, they say

" That's fine, now we
can really get cracking on the food."
Dr C. C. Lutton: As a general practitioner, when I advise on obesity

there is usually other body disease as well. How often do we get a patient
who is obese and nothing else? In Denmark last year on a British Medical
Association medical trip I only saw one really fat person, and she was a

professor's wife and turned out to be English. In Denmark there is a

great deal of suicide and self-poisoning; in this country my impression is
that when I hand out sleeping tablets and tranquillizers it is usually to
thin people. When food is free almost everyone eats it. When they go
out to dinner any waitress will tell you that most of the plates are empty.
Obviously our problem is in the home itself. As a general practitioner I
am more interested in the food which is cooked at home, and the woman
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of the house is the dominant factor here. I have recently taken to asking
to see the woman of the house after I have seen the patient who is to go on
a diet, and this appears to be producing results. When the general prac¬
titioner hands out diet sheets they are usually not taken much notice of.
The patient tries hard for a month, comes back once, and then you do
not see him again until about a year later. Perhaps in future someone
will produce a cheap dried prepacked food that we can put a patient on
for a month that might get results. At the moment it is very difficult to
get results because the cooking is done by the woman in the home and
we do not often see her. Even if we do see her, if there is a large family
at home we all know the problem.
Dr P. S. Byrne (Milnthorpe): When Dr Craig talks about people being

30 per cent over-weight, particularly children, how recent are the tables
which are used? How accurate are we in our assumptions of the normal?
And is any work being done to make our normal values really normal
and quite up to date?
Dr Craig: The work I was doing was based on unselected sample cases

from Glasgow. We did pretty well all the work from the medical examina¬
tion cards in schools. We were essentially using our own Glasgow averages
worked out at the time. But there are general figures available for height,
weight and fat, with the ranges of normal from the 3rd to the 97th per-
centile, and my grades 1 and 7 are mainly below the 3rd and above the
97th percentile. These are essentially English figures, and there are also
new figures for maturation, all got out by Tanner and Whitehouse in the
last five or six years. You have to watch local variations because their
fat figures are higher than ours, and the girl that was doing most of our

fat measurements was trained by Tanner and carne up and did them here.
But there are good figures available now.

Dr Ewen MacSween (New Cumnock, Ayrshire): The standard figures for
insurance purposes include height only, but when one is talking about
obesity or over-weight in adults is there not a case for using other frame
measurements.for example, measurements across the shoulders, measure¬
ments from the iliac crests to the shoulder points, and the length of the
legs? It appears to me that in the recent past both heights and breadths
in the population have become greater. Could the speakers indicate
whether these measurements would be of any help in the assessment of
weight and obesity?
Dr Craig: Yes, I think they would. I think personally that fat measure¬

ments added to height and weight are of extreme value, as long as the
person doing the measurements has a fair idea of what he is doing. You
can assume the lean body mass from a height-weight ratio if you also
know the fat figure as well. We have to be careful in jumping to the
conclusion that the insurance companies are a little wrong in taking just
over-weight rather than fatness. We all know that the over-weight people
tend to die a bit younger than usual, but we don't know that they do so

simply because they are fat. They may be dying younger than usual
because they have muscle and fat together.a mixed obesity with a lot
of muscle and a lot of fat. The worst prognosis may be for the really
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muscular chap who has put on a good deal of fat on top. I agree that
there is certainly a case for doing a battery of measurements with regard
to life prognosis.

Professor Kekwick: I would like to say something about adults. Height-
weight measurements can be absolutely valueless. They are often badly
based. I discovered a few years ago that Avery's, who exported scales
to Tokyo carrying height-weight tables in Japanese, in the 1920's were

using English figures. This is silly. And insurance companies, of course

simply base their figures on mortality expectancy.what they pay out
and what they get in. These are not based on any population studies but
on the insured population. They are only interested in how long the
over-weight people who insure with them are likely to live. I would
agree with Dr Craig that they do not even attempt to sort the naturally
occurring endomorphs from the obese, and they never will. I have tried
to get them to, but they are not interested. They want figures; they are

interested in money.
Dr W. Yellowlees: Don't the panel consider that part of the problem of

obesity may be related not so much to the intake of total carbohydrate as

to the form in which the carbohydrate is taken? After all, sucrose is an
entirely unnatural substance for human consumption and its consumption
per head of the population has been increasing very rapidly since the
beginning of this century. The consumption of sucrose per head of
population is now about 130 lb a year, or about 5 oz per person per day,
which is really an enormous intake. This is taken in the form of the
fizzy drinks which have been mentioned, ice-cream, and all the other
snacks which the population of this country take in such large quantities.
Do the speakers not believe that this may really be the whole problem?
Because it is known that among certain primitives, where the carbohydrate
which forms a very large proportion of their diet is taken unrefined,
obesity does not occur. This also would explain the association between
obesity and, for instance, diabetes. If your carbohydrate is taken in the
form of sucrose, may not its absorption be so rapid that the metabolism
which is not adapted to cope with this is overwhelmed, certainly as far
as diabetes is concerned?

Professor Kekwick: Yes, I think the polysacharides, mono- and di-
saccharides do make a difference. I am not sure we understand what the
difference is. I would not altogether go with you in saying that primitive
people do not get sucrose, because of course they do. There is fructose
in a lot of naturally occurring foods. I do not myself think that this is
part of the obesity problem in adults. But there is a lot we do not know
about the metabolic behaviour of these three different groups of sub-
stances. Incidentally I think the soft drink business may quickly solve
itself, because the manufacturers are going to find it cheaper since July
of last year, once their stocks are used up, to put in cyclamates. They
are much nicer sweeteners than sugar.
Dr H. N. Levitt (London): My question is related to the centre in the

thalamus and the fullness in the stomach. Some of us who were in the
Far East during the last war were given three packets.a breakfast, a

lunch and a supper package. You may remember them as K rations. In
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the unit we were all different heights and different weights.I was two
stone less than I am now. We were also given one pint of water. There
was continuous grumbling that although the packets were scientifically
measured to supply 2,500 calories, they were not satisfying as food. We
overcame the difficulty by having rice dropped, and each one of us got one

cup of rice. We were different heights and different weights, but the one

cup of rice satisfied most people by making them feel full, and we did not
want any more food. The output of urine was the curious thing. Some
people used to say that they passed two cups of smoke and a drop of
brown, while others were urinating quite freely. We had no time to
notice this, but the curious relationship of satiety between the fullness of
rice and the centre puzzled me at the time. I had not heard any reference
to this until you recalled it a moment ago, and I would like to know
exactly what you think is the relationship between the fullness and the
centre in the thalamus.

Professor Kekwick: I think this satiety business is very important. There
is an immediate sense of satiation which is nervous and which you can
induce by a balloon in an adult stomach and which disappears if you have
a vagotomy. Then apart from this immediate reflex satiation there is a

much more long-acting one which is chemically induced. One of the
factors is the rate of glucose utilization; another is the rate of turnover
of the triglyceride pool, about which nothing much is known.


