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Correspondence
Because of heavy pressure on our space, correspondents are
asked to keep their letters short.

Human Mammotrophin
Sn,-At the Annual Meeting of the B.M.A. this year,

during a plenary session of the Section of Surgery, Dr. A. C.
Crooke opened a discussion on advanced carcinoma of the
breast (Journal, July 26, p. 225). He emphasized the com-
plexity of the hormonal factors controlling breast develop-
ment, and, with every justification, warned his audience
against uncritical interpretation of hormone assays in the
human. He stated that I had claimed to have detected
a mammotrophic hormone in human urine but that my
results have been challenged and other workers have failed
to confirm them. I should be grateful if I may be allowed
to comment on this statement.

It has been assumed for several years, and with increasing
conviction, that human female urine must contain, in small
and probably minute quantities, a protein hormone of
pituitary origin which in conjunction with ovarian steroids
controls the proliferation by mitosis of mammary epithelium
and is thereby responsible for the production of a duct
system. In 1955, Dr. E. F. Scowen' suggested that it should
be possible to detect such a hormone by injecting a urinary
extract containing an adequate proportion of normal urinary
protein into weanling male mice. These animals were
suggested because the high growth potential of their rudi-
mentary mammae enables them to be rapidly feminized by
specific exogenous stimulation and their simplicity of struc-
ture provides an ideal zero baseline for the detection and
estimation of an artificially induced growth response. The
proposal was then subjected to experimental test and an
unmistakable growth response was induced in the mammae
of weanling male mice of a commercial strain by injecting
a Klinefelter extract of the urine of a normal pre-menopausal
woman.L
During the next year this initial and successful experiment was

repeated on a large scale, again using commercial mice but omit-
ting the Klinefelter extraction as beisng untrustworthy. The
majority of a large number of urines from healthy women was
shown to induce an unequivocal mammary growth response in
weanling male mice.2 We were then compelled to discontinue the
use of commercial mice because of serious, frequent, and unman-
ageable irregularities in their mammary reactivity. A reactive
pedigree strain (Strong A2G) was then fiscovered.' One breeding
colony of this strain is maintained under strict genetic control in
our own laboratories. Two other colonies are kept under similar
conditions-one at the Laboratory Animals Centre of the Medical
Research Council and the second at the Imperial Cancer Research
Fund's laboratories at Mill Hill. We are fully convinced that the
above precautions are essential if accurate and consistent results
are to be obtained by the use of intact mice.
Some time ago, in reviewing our problems, we decided that an

accurate bioassay of human mammotrophin calls for a far more
rigorous quantitative method of extracting urine protein than the
simple procedures we had at first employed. This problem is
being investigated but is still unsolved. We were also disturbed
by the lack of any rigid proof that the mammotrophic responses
observed in our mice injected with human urine were induced by
a pituitary hormone of human origin. It is becoming increas-
ingly difficult to deny that one of the major functions of the
oestrogenic ovarian steroids is to release mammotrophic hormones
from the anterior pituitary by selective stimulation of its mammo-
trophic cells. It was therefore difficult to escape the probability
that if an injected urine contains oestrogens, even in very small
amounts, enough mammotrophin will be released from the mouse
pituitary to induce mammary growth. In the face of these doubts
and difficulties we decided to use totally hypophysectomized mice
and discontinue the use of intact animals. This removed many of
our difficulties. It has provided good evidence that the mammo-
genic agent in human urine is an anterior pituitary hormone of
human origin and in other respects it has proved to be a sensitive
test object for the investigation of pituitary function.

We are not surprised that other observers have failed to
reproduce our initial results in intact mice. We now con-
sider the investigation of human pituitary function in the
intact animal to be fallacious and confusing. To the best
of our knowledge the work we have done on hypophysec-
tomized animals has not been repeated.

Dr. Crooke suggested that our results may be important
and should be confirmed. We are encouraged to hear this,
but we hope that those who may embark on this problem
will use totally hypophysectomized weanling males of a
reactive and carefully bred strain. The total removal of the
anterior pituitary in a lO-gramme mouse is a far less lethal
and formidable operation than is generally supposed. One
trained operator can easily provide 80 totally hypophysec-
tomized weanlings a week.-I am, etc.,

London, W.C.2. GEOFFREY HADFIELD.
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Anorexia Nervosa
SIR,-As one of us,(W. S.) was, in 1951, one of the first to

report the use of modified leucotomy in the treatment of
anorexia nervosa, we are interested to see that Dr. E.
Williams (Journal, July 26, p. 190) still recommends the use
of this treatment as the -alternative to intubation when all
else has failed. However, we hope that it may now be
generally possible to avoid modified leucotomy, since we
have been very impressed with the effects of combining large
doses of chlorpromazine with a modified insulin regime,
provided the patient is confined strictly to bed. We have
given our patients up to 1,000 mg. of chlorpromazine in the
24 hours (the average dose being about 600 mg.) and in-
sulin in doses of around 60-80 units; the dose of chlor-
promazine is, however, reduced when they are allowed up
again. No undesirable complications have occurred so far
in 11 patients who conform closely to Gull's original de-
scription of anorexia nervosa. We stumbled upon this com-
bination accidentally, after we had learned about the possible
value of reserpine and chlorpromazine in anorexia nervosa.
But we are not very impressed with the use of either of
these drugs alone, and reserpine can make patients very
depressed.
For many years now one has tried to use modified insulin

alone, but it has seemed to us to have been singularly un-
successful in most patients, despite the hunger-producing
effects of the insulin regime. The effect of adding chlor-
promazine to the insulin seems to break down the patient's
previous ability to go on refusing food. Dr. D. Stafford
Clark (Journal, August 16, p. 446) stresses the long time
needed to restore weight in anorexia nervosa under an
ordinary hospital regime, combined with psychotherapy.
The average duration of each admission in his series of 13
was about 3j months, and the average weight gain during
this time was 22 lb. (10 kg.). We have found that an
average of 4.2 lb. (1.9 kg.) a week was gained by our 11
patients with their combined treatment, their average stay in
hospital being 32 days. One patient, for instance, gained
32 lb. (14.5 kg.) in 56 days, and another 25 lb. (11.3 kg.) in
27 days, the lowest in the series gaining only 11 lb. (4.9 kg.)
in 19 days before taking her discharge against advice. We
have rarely seen such rapid restorations of physique in
anorexia nervosa as we have recently been obtaining with
this combination of treatments skilfully applied, but no
doubt we shall also meet with more failures later on.
We have found psychotherapy to be generally unnecessary

during the initial phase of the recovery of lost weight. But
the general handling of the patient has to be sensible and
firm, and the patient must be supervised and left in no
doubt that she will not be allowed out of bed until the
desired gain in weight has occurred. Before the advent of
combined insulin and chlorpromazine treatments this firmness
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and supervision alone frequently failed. Psychotherapy
and support does, however, seem necessary in addition to
maintenance doses of chlorpromazine in the follow-up stage
in order to prevent relapse when the patient has to return
to conditions which may have helped to bring about or
precipitate the illness. We have not found that the use of
chlorpromazine alone can prevent relapse after discharge.
Our longest follow-up is now three years, and so far there
have been two bad relapses in those who had initially done
very well; one of these has responded to a further course of
combined treatment.
We hope to report our findings in greater detail later on

if they continue to prove worth while, but meanwhile there
may be other patients who might benefit like ours from this
new combined method, about which we have so far found
no reference in the literature. We also feel with Dr. Staf-
ford Clark that intubation is most undesirable, and that this
illness is full of psychological components in the total
picture.-We are, etc., P. J. DALLY.

G. B. OPPENHEIM.
London, S.E.1. WILLIAM SARGANT.
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Suckling in Infants
SIR,-We were interested in the recent paper by Drs.

J. R. T. Colley and B. Creamer (Journal, August 16, p. 422)
describing the pressures measured -in the mouth during the
bottle-feeding of babies. Our own paper correlating pres-
sure measurements during bottle- and breast-feeding with
simultaneous cineradiography is awaiting publication. Under
the conditions which Drs. Colley and Creamer describe in
their paper, the pressures they record are exactly as we
would expect. They have used their findings to criticize
our description of a squeezing action of the tongue upon
the bulb of the teat, despite the fact that we clearly stated
that, unless the lumen of the neck of the teat was occluded
or very much narrowed, the squeezing action of the tongue
was ineffective.' We also stated that it was rare for the
baby to be able to occlude the neck and to express the
contents of the usual type of commercially made teat sold
in this country; the type of teat which Drs. Colley and
Creamer used is advertised as being constructed so as to
prevent collapse of the teat.

If a soft rubber teat is used, which permits the neck to
be occluded and which the tongue may indent, there is a
significant rise in pressure within the lumen of the teat.
Kid-goats and calves, when feeding from their mother's
teats, also obliterate the lumen of the teat sinus from above
downwards, causing a rise of pressure within the lumen of
the sinus comparable to that obtained inside a soft rubber
teat."3 We have also shown that the appearances of the
teat sinus when milked by a standard intermittent negative-
pressure milking-machine are not comparable.' In our first
paper' we were very careful not to forecast the relative
magnitude of the positive- and negative-pressure elements
until we had made pressure measurements, but we did point
out that, when using a soft teat, the amount of milk obtained
during the phase when the lumen of the teat was obliterated
by the tongue was roughly equivalent to the amount which
flowed into the back of the mouth beyond the end of the
teat prior to the initiation of this phase : we suggested how
suction might be created.
The statement by Drs. Colley and Creamer that suction

is produced by a backward movement of the tongue within
the mouth is not-quite correct. The idea that suction was
created by the lowering of the tongue from the roof of the
mouth from before backwards was put forward by
Auerbach' in 1888. As we have shown,' ' it is this move-
ment which assists in refilling the teat and which may cause
milk to flow into the back of the mouth: but this action
alone can never empty the teat. Emptying of the teat is
associated with elevation of the tongue to the palate from

before backwards, and simultaneously there is lowering and
forward movement of the back of the tongue, thus con-
tinuing to create suction; it is the latter movement which
makes the cavity in which the milk accumulates prior to
swallowing.
For successful bottle-feeding with commercial teats of the

type sold at the present time, the size of the hole in the
teat is the most important factor. If the hole is big enough,
fluid flows through it into the mouth cavity and the asso-
ciated pressure gradient between the lumen of the teat and
the cavity of the mouth is relatively low. But, if the hole
is small, very little milk may be obtained, even though a
very steep pressure gradient is created.-We are, etc.,

G. M. ARDRAN.
Oxford. F. H. KEMP.
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SIR,-I was interested to read of the experiments carried
out by Drs. J. R. T. Colley and B. Creamer (Journal, August
16, p. 422) to record intraluminal pressures of the oeso-
phagus and pharynx, the mouth and teat, in bottle-feeding.
The findings need careful study and will add to our know-
ledge of a subject which has so often been taken for granted.
When working with the late Professor James Whillis, in the

department of anatomy, Guy's, on the evolutionary history of
the orofacial muscles in relation to breathing, feeding, and dental
arch form, cine films of bottle-feeding were made which confirm
the observations of Ardran and Kemp.' Moreover, it seemed
clear to us from the revealing monograph on sucking by
Auerbach,2 and from our records, that sucking should not be
confused with suckling. They are not synonymous terms. In
sucking, the lips need to be sealed effectively round the opening
of the vessel containing the fluid. Auerbach described a sucking
space in the mouth which is formed by lowering the jaw and
depressing the anterior half of the tongue away from the hard
palate whilst keeping the posterior half heaped up in apposition
with a tensed soft palate. A resultant intraoral negative
pressure allows this space to be filled with fluid which can then
be swallowed.
In suckling, the lips envelop and support the teat but an air-

tight seal is not necessary. The suckling process is brought about
by a rhythmical furrowing and bulging action of the tongue in
peristaltic fashion to pump and squirt the milk into the pharynx.
A slow-motion cine film was made of an infant with bilateral
hare lip and cleft through the upper alveolus but not through
the palate. No intraoral negative pressure was possible.
Suckling movements once started would continue for a few
seconds when the teat was removed from the mouth. We were
thus able to record the suckling cycle, obtaining a view of the
oral cavity as far back as the soft palate. First, the jaw was
lowered and a central grooving of the tongue allowed milk to
flow into the teat. Then a sharp upward impinging of the
blunt anterior margin of the tongue was followed by an eleva-
tion of the lower gum pad to nip the neck of the teat against
the everted premaxilla (or upper gum pad had it been intact).
This prevented the return flow of milk into the bottle while the
teat was rolled out against the hard palate by a progressive
bulging of the tongue from before backwards to express the
milk. The central bulging of the tongue posteriorly against a
tensed soft palate seemed to squirt the milk past the faucial
margins in an almost continuous stream into the lateral food
passages of the pharynx. How much milk was actually
swallowed rather than squirted directly into the pharynx is not
easy to say. There was no interference with the rhythm of
breathing, and from studies in comparative anatomy I favour
the latter method of transference as predominant. There was no
backward movement of the tongue which could be likened to
the action of a piston in an airtight syringe.
Innate patterns of muscle behaviour essential to life are

stereotyped and common to all members of the species. I
believe that the above pattern of muscle activity is primarily
responsible for the suckling act and varies, not in form,
but in degree from infant to infant, or in the same infant
at different times; that intraoral negative pressures are to
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