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REPORT OF THE MEDICAL RESEARCH COUNCIL FOR 
THE YEAR 1931-1932. 

IN the Intl."oduction to the Report the Council again stress the im
portance of research in which the human subject is the immediate object 
of scientific study. They have given clinical research a primary place in 
their policy from the beginning of their work. The problem has been to 
find means of promoting the conditions in which clinical research work in 
this country may be brought to its fullest development. 

It will be remembered that· in 1916 the Council gave a practical 
demonstration of the "possibilities of a research department . organized in 
University College Hospital, London: Sir 'l'homas Lewis was appointed 
Director with charge of beds and as a result numerous important additions 
to our knowledge of the heart and vascular system were made. During the 
past year the RockefellerFoundation of New York endowed in perpetuity 
the Directorship of the Research Department held by Sir Thomas Lewis 
and the Council are using the money thus liberated for the same sphere 
of work. They were approached by the National Hospital for Nervous 
Diseases, Queen Square, with the proposal for the establishment by this 
Hospital of a research department with adequate beds in a self-contained 
structural unit of the building to be placed under a whole-time Director 

. provided by the Council. rrhe research department is now in formation and 
Dr. A. E. Carmichael has been appointed by the Council as whole-time 
Director for a period of five years. 

The Council believe that studies of the nervous system must play an 
indispensable part in medical advance and in the Report give a brief review 
of the present position as they see it. By studies of central localization 
and by tracing the complex distribution of nerve-cells and fibres nervous 
diseases were given descriptions which interpretated their symptoms in 
terms of anatomical structure. The Council consider that this wave of 
progress has come to an end; it could bardly be carried further by clinical 
studies. They think that neurology is waiting for a better knowledge of 
bacteriology, for light upon the nature and behaviour of the viruses which 
selectively attack parts of the system, for better biochemical knowledge in 
relation both to disordered function and to the part played by nutrition in 
the maintenance of the normal. 

Apart from problems of nutrition and bacteriology, it had been assumed 
by the neurologist and the physiologist that all disorders of the nervous 
system are traceable to disorders of the universally essential process con
duction, and so similarly would be the operations of drugs or other remedies. 
Long ago Sir . Charles Sherrington showed that" central excitation" and 
" central inhibition" must be processes different in kind from" conduction." 
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The examination of these two processes has been the main object of the 
recent work at Oxford, to which the Council have given all the aid required. 
Experimental evidence now shows that central excitation of the nerve-cells 
and central inhibition can both show summation of effect: this established 
these two processes as quite distinct from "conduction." The true 
relations of the two processes are different and it seems clear that. the 
intimate seat of the two processes is not the same. 

At the National Institute for Medical Research work on virus diseases 
has been continued. 

It is stated that further data obtained from the study of "bacterio
phages" have strengthened the analogy between these infective agents and 
those generally recognized as typical viruses. Dr. Andrewes and Dr. Elf6rd' 
have subjected dIfferent bacteriophages to critical filtration. The diameter 
of the smallest bacteriophage yet examined was found to be identical with 
the virus of foot-and-mouth disease. The largest bacteriophage was stopped 
by a filter of such relative coarseness as to suggest that its particles are 
almost within the range of microscopical detection.' The size of anyone 
bacteriophage was found to be remarkably constant and uniform, inde
pendently of the nature of the bacterial organism which it attacks, and it 
is unchanged by purification. 

Dr. Burnet, working in Australia with different species of the Salmonella 
groups of bacteria, has found that many of them regularly produce a filtrate 
rich in bacteriophage, but t.hey are relatively resistant to the destructive 
agent so produced. Other species, and two in particular, never produce an 
active filtrate when grown in culture by themselves, but are so consistently. 
attacked by the bacteriophages of the strains previously mentioned as to be 
sensitive indicators of their presence. 

Dr. Burnet has also prepared a number of sera which specifically 
neutralize the action of different bacteriophages. But two bacteriophages 
each acting only on a different bacterial species may be identical in their 
reactions to immune sera; and on the other hand two bacteriophages 
which both react on the same bacterial strain may be clearly differentiated 
by their serological reactions. 

These facts are regarded as difficult to reconcile with the conception of 
bacteriophages as chemical products of cells upon which they productl their 
effects; they seem to strengthen the analogy between the properties of the 
bacteriophages and those of the recognized viruses. 

Dr. Todd has found the bacteriophage specific .to the Bacillus 
, salmonicida, the cause of "furunculosis " of salmon trout, present in water 

from the Thames, from the upper reaches of the Arun and the Ouse in 
Sussex, and from the Clwyd in North Wales. As the bacteriophage 
probably indicates the presence of infected fish, its discovery may be useful 
in tracing sourC<:lS of infection both in rivers and in fish hatcheries. 

Experiments by Clifton on the inactivation of bacteriophages by 
methylene blue in the presence of oxygen and with exposure to light seemed 
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to favour the idea of regarding the bacteriophages as chemical agents in 
solution. But Dr. Perdrau and Dr. Todd have shown that the only rays of 
the visible spectrum effective in this reaction are those which methylene 
blue absorbs. A similar inactivating action of methylene blue with oxygen 
has been found in the case of vaccinia, herpes, " louring ill," and fowl plague. 
This suggests an analogy between virus diseases and bacteriophages. The 
analogy is made closer by the fact that the presence of living bacteria 
protects the bacteriophages from inactivation, and that some of the viruses 
have been found to be similarly protected only when free and not if attached 
to, or incorporated in, living cells susceptible to their infective action. Dead 
cells afford no protection to bacteriophages or to viruses. 

In the Council's earlier reports the investigations by Dr. Gye and Dr. 
Purdy, and others by Dr. Andrewes, on the malignant tumours of birds 
were mentioned. These tumQl1t.'s are remarkable for the fact that they 
can be transmitted by cell-free extracts; but until lately it was thought 
that the tumourseould only be produced in birds of the s!\me species from 
which they are derived. Fujinami, however, discovered a fowl sarcoma and 
showed that it was capable of growing also in ducks. Dr. Gye has produced 
this tumour in the duckling by injecting a cell-free filtrate, and by similar 
filtrates it has been transferred from duckling to duckling through twenty 
generations. A small dose of the filtrate or of the tumour cells injected 
into the adult' duck produced only a temporary tumour: the growth 
disappeared spontaneously, after which the bird became completely inimune 
to further injections. Dr. Purdy, however, has found that by injecting a 
large dose of living tumour cells a progressive tumour, capable of being 
propagated, developed. Later he found that the fowl sarcoma of Rous 
could be transmitted to young ducklings and propagated in them by using 
large injections of tumour cells. 

Further, experiments have now shown that the }1'ujinami tumour, though 
it originated in the fowl, consists of duck cells when it has been transmitted 
through the duck, as if a virus had induced in the cells the properties of 
malignant growth. The Rous tumour cells, on the other hand, when trans
mitted through ducklings by repeated grafting, retain their original specific 
characters as fowl cells. Though the Rous tumour can be propagated in 
the fowl by a filtrable virus-like agent, it can be propagated in the duck 
only by a method analogous to that by which a mammalian tumour can be 
propagated within the limits of its own species. 

It appears that in artificial cultures of an intestinal protozoon certain 
bacteria that profoundly influence its growth are always present. In the 
case of E1damceba histolytica, Mr. DobeIl has found that certain bacteria 
are favourable to the growth of the protozoon, but others are not. The 
entamooba is unable to form cysts unless particular species of bacteria are 
present, and the cysts are also unable to hatch in a sterile medium or in the 
presence of dead bacteria only. Other events in the life history of the 
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protozoon are found similarly to depend on the presence of the appropriate 
bacterial concomitants. These results may throw light on the conditions 
which cause the Entammba histolytica to become actively pathogenic under 
the conditions of life in the tropics. 

Sir Leonard Hill and Dr. J. A. OampbeJl have been working on the 
rate of uptake of nitrogen by the brain, liver and bone marrow of animals 
exposed to high pressures such as are encountered in diving work at great 
depths. They have found that the nitrogen dissolved rises rapidly up to a 
period from about the third to the fifth hour of exposure, by which time 
the tissues are about half saturated with nitrogen at the particular pressure 
used. After that the increase towards saturation proceeds very slowly. 
These observations explain the practical experience that the danger of 
bubble formation during decompression after exposure to high pressures 
increases rapidly up to the period hetween the third and fifth hours, and 
thereafter shows no obvious increase. 

Up to last year the therapeutically active principles of ergot of rye 
seemed to be settled. It was known that the drug contained ergotoxine, 
ergotamine and certain "amines" of much wider occurrence, and it had 
been shown experimentally that of these constituents only ergotoxine and 
ergotamine had an action on uterus. At the Obstetrical Unit, University 
Oollege, Dr. Ohassar Moir has now demonstrated that they. have a similar 
action on the puerperal human uterus. 

But extracts of ergot as ordinarily prepared, which appear to act well in 
obstetrical practice, apparently do not contain any significant amounts of the 
specific alkaloids or of the non-specific amines. It was difficult to explain 
their action until Dr. Moir by direct observation on the human uterus 
obtained convincing evidence that the watery extracts contain a principle 
different from any of thORe known hitherto and which is capable of producing 
activity of the uterine muscle when the preparation is taken by the mouth 
in the ordinary way. Dr. Dudley is now studying the chemistry of this 
unidentified substance in association with the clinical observations of Dr. 
MOlr. 

In last year's Report a full account of the isolation of the anti-rickets 
vitamin calciferol was given. In the conversion of the inert ergosterol into 
the biologically active calciferol it was known that no change in quantitative 
composition is involved, but only some internal re-arrangement of the 
molecular pattern. The conception of the general structure of th~ sterols 
has been based on the work of vVindaus and Wieland in particular, but the 
suggested formula left certain chemical evidence incompletely explained. 
The first clear evidence of its inadequacy came from the observations of 
Mr. J. D. Bernal who by applying modern methods of X-ray crystallography 
demonstrated that the spatial relations of the structural units in the sterol 
molecule cannot be that shown by the Windaus-Wieland formula. Dr. 
Rosenheim and Dr. King have now fotmulated a new conception of the 
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general structure of the sterols whiGh conforms .toBernal's dimensional 
data and satisfies chemical requirements. .. . .. ... . 

Calciferol has been obtained in pure form only as a. product of the 
artificial irradiation. of ergosterol; there is no chemical evidence directly 
identifying it with the natqral vitamin. Dr. Callow and Mr. Webster are 
now trying to isolate the natural vitamin by methods which were successful 
in isolating calciferol from the irradiated mixtures; they are using material 
in which the vitamin has been concentrated from cod-liver oil, prepared 
for the purpose by the Glaxo laboratories. 

It has been known for a long time that very large. doses of irradiated 
ergosterol cause symptoms of poisoning associated with excess of calcium 
in the blood and deposits of calcium in the walls of the heart and blood
vessels, and that this occurs even when no calcium salts are given with 
the food, the calcium being withdrawn from the bones. This was in such 
marked contrast to the deposit of calcium iil the bones caused by small 
doses of irradiated ergosterol, that it was thought it might be due to some 
by-product of irradiation, or to stimulation oUhe parathyroid glands. The 
preparation of calciferol enabled these possibilities to be tested. Large 
doses of calciferol have been found to produce the same effects as the mixed 
irradiation product. It has also been found that absence of the para
thyroid glands makes no difference to the effects of large doses of the pure 
substance in mobilizing the calcium ions of the body. 

In the Department for Clinical Research,University College Hospital, 
studies on pain in ail active limb muscle deprived of its blood supply have 
been continued and have led to the conclusion that this pain is due to a 
purely chemical or physico-chemical stimulus developed in tpe muscle. 
The old theory that anginal pain is due to local bloodliness of the heart 
muscle has been reconsidered in the light of .these researches,and little 
doubt now remains of its essential truth. 

If the vessels of a human limb remain long obstructed paralysis of the 
limb nerves ensues. Sir Thomas Lewis and his co-workers have showIl 
that loss of sensation begins at the extremities of the limb, in the case of 
the arm in the finger-tips, and spreads gradually up the limb and ultimately 
involves the whole of it. The motor apparatus is affected simultaneously 
and generally in a similar ascending order: the extensor muscles being 
affected before the flexor muscles. This centripetal paralysis has been 
investigated and it has been shown that the nerves in passing to the 
central nervous system become more and more susceptible to. the lack of 
oxygen. This characteristic onset of ischremic. paralysis is said to give 
warning that if nerve and muscle have been equally exposed to a toxic 
influence and the muscle responds to direct stimulation, but not to indirect 
stimlllation through its nerve, it cannot be concluded that the neuro
muscular function is necessarily at fault; the fault ~ay liein the nerve itself. 

The order in which sensation is lost in a limb and in which motor 
24 
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function weak~nsis strikingly similar in neuritis from toxic causes to that 
found in simple ischremia and it is believed that a similar explanation 
applies to both. . 

Dr. Pickering has studied the mechanism by which changes in the 
external temperature control heat loss from the skin through the vessels. 
Of two separate mechanisms identified, reflexes from the skin have been 
found to be of less importance than has usually been supposed. Stimula- . 
tion of the skin byj cold produces refiexly an evanescent constriction 
of the superficial vessels, while stimulation by heat does not produce 
vasodilation reflexly. The most potent mechanism lies centrally in the 
body; it is stimulated bv the change in body temperature which occurs 
when the temperature of the environment is changed. This mechanism 
tends to keep the body temperature constant and is stated to respond to 
changes of less than a tenth of a degree by appropriate alterations of the 
skin blood-vessels. 

At Sheffield Professor Mellanby has continued his studies of the effects 
of diet on the nervous system. Last year it was reported that vitamin A 
deficiency in combination with a high cereal intake produced demyelination 
of the spinal cord similar to that known to occur in convulsive ergotism 
and pellagra. Although these results seemed to explain" lathyrism ,,_8, 
nervous disease found in India when lathyrus peas are eaten-it has now 
been found that this disease only occurs when the diet is deficient in 
vitamin A and contains the lathyrus pea known as " akta " ; with the variety 
of lathyrus pea known as "kesari" no spinal cord changes have been 
observed .. 

It has also been shown that diets which produce demyelination of the 
spinal cord also cause demyelination of medullated fibres in peripheral 
nerves and the degenerative changes are more marked in the sensory than 
in the motor nerve fibres. These results are thought to open a new 
chapter in the pathology of the nervous system; they may prove ultimately 
to have· a bearing on the common nervous diseases in this country. 
Professor Mellanby has accordingly begun a study on the effects of diets 
rich in vitamin A on the treatment of disseminated sclerosis and subacute 
combined degeneration of the cord. 

Other vitamin studies have been carried out by Dr. Rarris who finds 
that the adrenalg!and is rich in vitamin C, and that in vitamin C deficiency 
the gland undergoes characteristic d~generative changes. 

Dr. Moore has observed abundant vitamin A reserves in many infective 
conditions, indicating that this vitamin cannot be considered as an anti
infective agent indiscriminate in its action. This work accords with Dr. 
Stanley Griffith's observation that resistance to tuberculosis is not 
diminished by vitamin A deficiency. 

We regret that we have not sufficient space to deal with this valuable 
Report in greater detl!.il. . A brief study of the Report shows the wide scope 
of the researches now being carried out with the financial aid of the 
Council, in spite of the curtailmento£ their financial resources. 
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