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£l)ttorial. 

REPORT OF THE MEDICAL RESEARCH COUNCIL. 

THE Report of the Council for the year 1934-1935 contains much of 
interest not only to the specialist researcher but to the ordinary practitioner. 

In the space available we can only refer to certain subjects, but we 
hope that what we have written will induce our readers to make a more 
intimate acquaintance with the various researches carried out for the 
Council. 

The story of the isolation of ergometrine by Dr. Dudley is of pathetic 
interest as he died in 1935, just when the report of his work was being 
published. 

Earlier investigations on the preparations of ergot had shown the 
presence of a whole series of alkaloids, each with its particular pharmaco
logical properties. Ergotoxine, discovered in 1906 by Barger and Carr, 
was considered responsible for the characteristic activity of ergot prepara
tions as it had a strong stimulant action on the uterus. It is readily 
converted into ergotinine, discovered in 1875 by Tauret, which is quite 
inactive. 

In the succeeding twenty-seven years other alkaloids were obtained 
from ergot chemically distinguishable from ergotoxine, but almost identical 
in pharmacological action. Ergotamine, the best known of these, was 
discovered by Stoll in 1920; this also has an inactive isomer ergotaminine. 

It had never been completely accepted that ergotoxine or any of the 
other alkaloids would account for the activity of many ergot preparations 
successfully used in medical practice. Tbe watery extracts figuring in 
many pharmacopooias were found to be free from ergotoxine and the other 
alkaloids; moreover these substances did not produce their effects readily 
when given by the mouth, so that even if they had been present these 
alkaloids could hardly have come into action under the usual conditions of 
practical therapeutics. 

The disparity between pharmacological evidence and clinical practice 
remained unexplained until 1932 when Chassar Moir, using a method for 
obtaining a quantitative record of the contractions of the human uterus in . 
the puerperium, showed that a watery extract of ergot administered in 
ordinary doses by the mouth evoked vigorous contractions of a uterus 
which had previously been quiescent. This stimulant effect, lasting some 
hours, was not produced by any of the known constituents of ergot 
administered in a similar manner. 

An investigation was then begun in which Dr. Dudley's fractionation of 
ergot extract was checked at every stage by Dr. Moir's clinical tests; and 
in March, 1935, they were able to announce the isolation of ergometrine as 
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the substance responsible for the familiar actions of ergot. The effect of 
ergometri:ne. unlike that of the other alkaloids, is evanescent; it has 
disappeared by the following day and even with the repeated administration 
of large doses it does not cause the gangrene which the other alkaloids 
produce. The characteristic effect of ergometrine is stimulation of the 
uterus especially in the puerperal condition, and it gives in uncomplicated 
form the action of ergot required in obstetrics and gynrecology. 

In the report for 1927-28, mention .was made of watery extracts of the 
liver that could be injected into patients suffering from pernicious anremia. 
Preparations of this nature came into general use when it was found that 
one injection exerted its action over several days and was equivalent to 
half a pound of liver by the mouth daily. 

A further development has been made by Dr. Dakin and Dr. West, 
who have prepared the active hremopoietic agent from liver in a much 
purer form than has hitherto been possible. This substance is not a simple 
chemical body. 

At the invitation of the Council, tbree investigators have tested the 
substance prepared in England under the supervision of Dr. Dakin on 
cases of pernicious anremia. Injections of 0'1 to 0'2 gramme of the active 
preparation, once weekly, brought about a large increase of the red blood
corpuscles of the patients and in a few weeks restored them to health. 

In the near future, improvements in technical procedure and further 
purification of the substance will probably be made. At present it is 
impossible to tell whether any particular preparation will be active until it 
has been tested on cases of pernicious anremia. No laboratory test of 
activity has yet beAn established; and the chemical complexity of the 
substance has prevented the discovery of any chemical or physical property 
which can be regarded as a measure of its therapeutic influence. 

Since 1930 the Council have assisted in the establishment of a research 
unit on puerperal sepsis at the Queen Charlotte's Hospital in the Bernhard 
Baron Research Laboratories attached to the new Isolation Block at 
Hammersmith. It has long been known that the agent responsible for 
puerperal sepsis is a streptococcus which hremolyses red blood-corpuscles. 
Employing a technique developed at the Rockefeller Institute, New York, 
the workers at Queen Oharlotte's Hospital have been able to show that the 
hremolytic streptococci normally present in the genital tract of healthy 
parturient women are not identical with those causing puerperal fever and 
are usually harmless to the human hosts. The infecting streptococcus 
must therefore have been introduced from outside sources. Dr. Colebrook 
has shown the multiplicity of these sources. She has proved that the 
streptococci of the respiratory tract bear an iritimate relation to puerperal 
fever. The respiratory tract of the mother must also be taken into account 
as well as that of her attendants, and familial sources of infection have 
been incriminated in not a few instances. 
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It IS obviously ullde'sirable for any person suffering from an acute 
affection of the respiratory tract to engage in maternity work. Small 
hospitals and nursing homes should not undertake maternity and surgical 
cases unless the nursing staffs can be kept separate. A wider employment 
of laboratory services is to be desired. 

For many years the Council have provided a substantial part of the 
financial support of the Strange ways Research Laboratories at Cambridge. 
Workers there are engaged in the study of fragments of living tissue in 
artificial culture. 

Of particular interest are the experiments on the" organizer" in early 
embryonic development. Spemann has shown that when certain structures 
found in the embryonic tissues of amphibians are introduced into abnormal 
situations in another egg, they induce the surrounding tissues to produce 
a second, or part of a second, embryo. This has been proved to be true of 
warm-blooded vertebrates in the Strangeways Laboratories in cultures of 
the germinal area of the fowl. Further work has shown that this organizer 
substance is probably related to the oostrogenic compounds and that these 
will act as inducing agents when introduced into the early embryo. 

An important part of the work has been the effect of gamma- and X-rays 
on tissue culture. The first effect is an alteration of the rate of cell 
division in exposed tissue; by increasing the dose cell migration is 
hindered, but only with relatively enormous doses can a lethal effect he 
obtained. U sing fowl embryos it has been possible to study the effects of 
irradiation on the same tissues in the presence and in the absence of a 
circulation. The results show that so long' as the circulation remains 
intact, it favours the recovery of the cell processes, such as cell divisioll, 
which are first affected. If the dose is raised so as to destroy the circula
tion the degenerative effects are enhanced by the generalized destruction 
which normally follows interference with the blood supply. 

For some time past the Council have been interested in the standardization 
of sex hortpones, so that the practitioner lllight have a substance active to 
a definite degree. During the past year a conference convened by the 
Permanent Standards Committee of the Health Section of the League of 
Nations met in London, under the Chairmanship of Sir Henry Dale, 
to consider the possibility of extending the principle of standardization to 
sex hormones. As a result, a uniform scientific nomenclature and standard 
units have been adopted for three important substances. These are, firstly, 
" oostrone," "oostriol" and "oostradiol," the oostrus-producing hormones; 
secondly, "progesterone," the hormone of the corpus luteum; and thirdly, 
"androsterone," a substance closely related to that responsible for the 
development of the secondary sex characteristics in the male. 

Dr. Parkes and his co-workers have been studying the occurrence of 
male and female hormones. Although the male hormone and the secondary . 
characters produced by its action are in the main characteristic of the 
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male, as those produced by oostrone are characteristic of the female, this 
distinction does not strictly hold in either case. Evidence is accumulating 
that the sex distinction is due rather to a preponderance than to an exclusive 
production of male or female hormones as the case may be. 

The view that the testis produces both male andoostrogenic hormones, 
of which the former may lose its preponderance as maturity gives place to 
senescence, may have an important bearing on the degenerative enlarge
ment of the prostate in man. If the enlargement of the prostate in man 
is partly due to the glandular hypertrophy of the uterus masculinus 
embedded in the middle lobe, it is considered reasonable to assume that 
this condition is associated with a growing predominance of an oostrogenic 
hormone from the senescent testes. It has been shown that the effect 
of restrone on the uterus masculinus of the male rhesus monkey can be 
opposed by simultaneous administration of a male hormone. 

Further work on the virus of influenza has been carried out in relation 
to its transmission to ferrets and mice. The possibility of obtaining from 
human cases of epidemic influenza a virus infecting a ferret and trans
missible then to other ferrets and to mice has been confirmed by Dr. Francis 
in the Rockefeller Institute with material obtained from an epidemic of 
influenza at Porto Rico, and from Philadelphia and Alaska, where local 
outbreaks occurred. Up to the present it has not been possible to inoculate 
mice directly with the virus from human cases; yet every strain of the 
virus which has passed by primary inoculation through the ferret has been 
found ·to be then infective to mice. This fact has been of great value in the 
titration of immune sera. 

A certain method of giving ferrets and mice complete immunity to, 
experimental infection has not yet been found. 

A subcutaneous injection of virus, which is not infective when so given, 
or a formalized vaccine of the virus, appears to give the ferret protection 
against the involvement of the lung in a subsequent infectiotJ, and anti
bodies appear in its blood; it also reinforces immunity in ferrets 
previously infected. In the mouse, injection of the virus appears to give 
complete protection against the infection itself in a certain proportion 
of cases. 

The serum of a horse, immunized against the virus, has been concen
trated by separating the effective fraction of the immune serum, and 
injections of this stronger preparation into mice have given results which 
suggest that such a serum might be of value in the treatment of influenzal 
pneumoma. 

Cultivation of the virus on the chorio-allantoic membrane of the 
developing chicken has given evidence of lUultiplication under these 
conditions, as demonstrated by increase of infective action' on ferrets and 
mICe. Even more successful has been the cultivation of the virus in a. 
saline medium containing fragments of surviving tissue from a chicken 
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embryo. Dr. Francis and his co-workers have made experiments which 
provide convincing evidence of the multiplication of the virus in a medium 
(lontaining embryonic chicken tissue. 

In last year's report reference was made to the immulllzmg properties 
-of preparations of different neurotropic viruses inactivated by the action of 
light in the presence of . dyes, such as methylene blue and acriflavine. It 
was stated that rabbits could be given a substantial degree of immunity 
against the" fixed" virus of rabies by previous inoculation with the photo
dynamically inactivated virus. It has now been found that such inoculation 
protects them also against the "street" virus, obtained direct from a 
rabid dog. 

A most surprising discovery is, the ease with which certain bacterial 
spores are killed by the photodynamic action. Even anthrax spores, 
normally highly resistant to heat and chemical disinfectants, are killed 
by exposure for one hour to light from a 300 candle power Osram lamp, at 
a distance of 13 centimetres in the presence of a 1 : 50,000 solution of 
methylene blue. 

_ In previous reports reference was made to the measurement of virus 
units by the technique of ultrafiltration through graded membranes devised 
by Dr. Elford. The size of the particles was calculated from the average 
diameter of the pores which just retained them. Further experimental 
verification of this procedure has now been made on two large-moleculed 
proteins-hremocyanin and edestin. The results of filtration determinations 
gave hremocyanin a mean diameter of 23 millimicrons, and edestin a mean 
of 7·5. The results recorded by Svedberg with his method of ultracentri
fugation were for hremocyanin 24 and for edestin 8 millimicrons. These 
determinations give added confidence to the measurements of virus units of 
a similar order of magnitUde. ' 

Dr. Elford has devised for use with an ordinary centrifuge capable of 
15,000 revolutions a minute a new type of inverted fluid container which 
enables the rate at which a fluid is freed from infective particles to be 
determined, without danger of re-suspension during deceleration of the 
motor. Determinations of the size of the particles of hremocyanin by this 
method show good correspondence with those obtained by filtration. 
Determinations by both methods of the size of the units of the influenza 
virus are in progress. 

Mr. Bruce White has made further study of the vibrios of cholera and 
related vibrios. He has confirmed the findings of Japanese workers as to 
the existence of subtypes of the cholera vibrio itself. By the use of 
special methods he has been able to isolate rough (R) variants and has 
found that all the (R) forms of the true V. cholerce are identical whatever 
serological differences they had shown in the smooth (S) condition. He 
has also found degraded forms of vibrio, similar to those which he 
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obtained in his study of the Salmonellas and termed the" p form." In the 
case of the vibrios of degraded type an agglutinating serum prepared from 
the p form of any vibrio reacts with the p forms from all others. 

Apart from these degraded variants, no evidence has been obtained of 
change of any vibrio into one of a different serological type, whether as the 
result of animal passage, of treatment with bacteriophages, or with immune 
Bera.· The vibrios from El Tor, gen~rally supposed to be non-pathogenic, 
are serologically indistinguishable from the true V. cholerr:e, and can only 
be differentiated by their power of causing hremolysis of the red corpuscles 
of sheep's blood. Dr. Vassiliadis, of the Egyptian Quarantine Service, and 
Mr. Bruce White, have shown that when a potent true V. cholerm has been 
exposed to the action of a potent bacteriophage, the survivors are found on 
further cultivation to have acquired some degree of this hremolytic action. 

The first international standard for insulin, adopted in 1925, was pre
pared in a dry, stable condition by the late Dr. H. W. Dudley. At the 
time of its preparation and of the definition of the unit as .. the specific' 
gravity contained in one-eighth part of a milligram me " of this first 
standard, it represented the best preparation of insulin then obtainable. 
Insulin as now manufactured often contains twenty units per milligramme, 
and some manufacturers convert their whole output into pure crystalline 
form. The original standard accordingly had to be replaced by one more 
comparable to modern pure insulin. The preparation of this material was 
undertaken by Dr. D. A. Scott, of Toronto, who, during his work, found 
that the crystalline insulin consists of a zinc salt ol the true hormone. 

! • 

Eventually, rather more than fifty grammes of the pure recrystalbzed 
i.nsulin was prepared in Toronto and sent to the National Institute at 
Hampstead, where it was distributed in suitable small quantities into some 
thousands of glass tubes, which, after complete desiccation of their 
contents, were filled with pure dry nitrogen and hermetically sealed. 

The un~.t value of the new standard had to be determined in terms of 
the old. An International Committee has decided that the proper value to 
he assigned to the new standard is twenty-two units per milligramme. 

This decision has been accepted by the Permanent Commission on 
Biological Standards, and the unit is thus defined, for all the world, in the 
terms of the new standard. 

• 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-67-03-05 on 1 S
eptem

ber 1936. D
ow

nloaded from
 

http://militaryhealth.bmj.com/

