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RESEARCH WORK AT THE LISTER INSTITUTE OF 
PREVENTIVE MEDICINE DURING THE YEAR 1936. 

DURING the past five years considerahle attention has been paid by 
workers on virus problems· to the elementary bodies which are now gener
ally believed to be the sole effective retiological agents in all virus diseases. 
The fact that these bodies can now be separated from crude virus material 
in a comparative state of purity has facilitated.the study of th~ir retiological 
relationships. 

The antigenic structure of the virus of vaccinia has been under investi
gation by Dr. M. H. Salaman since October, 1935. He has shown that 
by the use of an optimum flocculation technique, the flocculating power 
and the antiviral or neutralizing power of a potent anti-vaccinial 
serum can be removed by absorption with a V filtrate of rabbit dermal 
vaCClma. 

Professor Ledingham and Dr. Gye have made experiments which seem 
to show that the filtrable tumour-exciting agents of the Rous and Fujinami 
fow I sarcomata are probably particulate in Nature. Dr.· Amies has continued 
these investigations, and by means of a high-speed centrifuge acting for 
one hour, has completely removed the infective agent from potent cell-free 
tumour extracts. The re~suspended deposit thus obtained has been found 
in some cases to be more potent than the original tumour extract. By' 
repeated fractional centrifugation it has been possible to obtain highly 
infective suspensions, which, according to serological tests, are free from 
fowl protein. 0 

These elementary bodies are agglutinated in specific fashion by the 
serum of fowls bearing actively growing or regressing tumours. 

Pericardial and pleural exudates and joint fluids from acute rheumatic 
fe'ver and joint fluids and synovial membrane from acute rheumatoid 
arthritis have yielded suspensions of bodies which in stained preparations 
and by dark-ground illumination are indistinguishable from the elementary 
bodies found in similar suspensions in recognized virus diseases. Sero
logical studies are being carried out, also agglutination tests with these 
suspensions using sera from different stages of rheumatic infection, sera 
from normal persons, and sera from cases of infection not attributable to 
virus diseases. It is hoped in this way to confirm the findings in acute 
rheumatic fever, to establish a possible virus retiology in rheumatoid arthritis 
and to establish a relatiomlhip between acute rheumatic fever and acute 
and subacute rheumatoid arthritis by cross-agglutination tests. 
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Research Work at Lister Institute of Preventive Medicine 327. 

In the department devoted to serological studies Dr. A. Felix has 
continued his investigations on the properties of the "Vi" antigen of 
S. typhi and the corresponding antibody. He finds this antigen is even 
more labile than the" H " antigen. Its agglutinogenic activity is destroyed 
by exposure to temperatures lower than that required for the inactivation of 
" H "antigen. Suspensions of " Vi" -containing bacilli killed by exposure 
to 0'5 per cent phenol are still agglutinable by the" Vi" antibody, but do 
not induce formation of the" Vi " antibody when used for the immuniza
tion of rabbits. Treatment with dilute hydrochloric acid inactivates both 
the "Vi" and" H ,. antigens, but does not affect the" 0 " antigen. 

Alcohol inactivates the "H" antigen, but "Vi" retains its immuno
genic activity unimpaired. These facts are considered to indicate that the 
chemical structure of " Vi " antigen of S. typhi differs profoundly from those 
of the" 0 " and" H " antigens. 

The surprising fact has been discovered that the response to immuniza
tion with formolized "Vi" antigen is not identical with that resulting 
from immunization with the natural iI Vi " antigen contained in the living 
bacilli. The phagocytosis-producing activity and the protective power of 
the former are much inferior to those of the latter, though there is no 
difference in the agglutinating properties of the two varieties of antibody. 

When the" Vi "-containing strains of S. typhi vary from the smooth 
to the rough variant, the "Vi '.' antigen is not necessarily lost simul
taneously with the smooth" 0 "antigen. Such variants, which are non
virulent, are yet capable of inducing active and passive immunity. 

The virulence of S. typhi is considered to depend on the combined 
activity of the smooth" 0 " and the" Vi " antigen; nevertheless the" Vi" 
antibody alone is thought to be sufficient to protect against infection with 
strains of the highly virulent type. 

The preparation of anti typhoid serum by the original method of 
immunizing horses with suspensions of living virulent bacilli was not free 
from risk. This method could not be replaced by one using suspensions 
of bacilli killed by heating or by treatment with phenol or formalin since 
these procedures destroyed or greatly reduced the immunogenic value of 
the iI Vi "antigen. For some time a rough, avirulent, but" Vi" -containing, 
variant served as the source of "Vi" antigen and the" 0 " antibody was 
produced by injecting a dead vaccine containing the smooth" 0" antigen. 
Recently the method has been simplified by the use of alcohol treated 
suspensions containing both the "Vi" and the "0" antigens, as the 
"Vi" antibody produced by alcohol-treated suspensions was found to be 
as potent as. that resulting from immunization with the natural "Vi" 
antigen contained in the living virulent bacilli. 

With the recognition of the "Vi" antigen in antityphoid immunity, 
studies of the methods of vaccine preparation which will leave the antigen 
intact and as effective as possible are considered desirable. Dr. H. Schiitze 
has shown by experiments with mice that for prophylactic purposes the 
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· 328 Research Work at Lister Institute of Preventive Medicine 

old method of heat-killing and phenol preservation is as efficient as any 
of the alternatives he has tested. 

In the Division on Nutrition further work has been carried out on 
vitamin standards. A monograph, edited by Miss Hume and Dr. Chick, 
containing the existing information on the properties of pure ,8-carotene 
and the evidence regarding the spectrographic method of vitamin A 
estimation, has been published by the Medical Research Council. Further 
research is required on the conversion factor by which the results of the 
spectro-photometric test are to be multiplied in order to express the results 
in terms of international vitamin-A units. Comparisons are being, made 
of the results of spectro-photometric examination of certain selected 
materials with those derived from biological tests carried out in s~veral 
different laboratories .. 

The anomalous behaviour of irradiated ergosterol and cod-liver oil 
when given as anti-rachitic agents to poultry has made the standardization 
of vitamin D difficult. The standard is irradiated ergosterol and the usual 
biological tests are carried out on rats. The explanation suggested by the 
experiments of Windaus and others is that more than one form of 
vitamin D exists, that in cod-liver oil being different from that in irradiated 
ergosterol, and birds being relatively insensitive to this second form. 

Further work on the two constituents flavin and B6 of the vitamin B2 com
plex by Miss Copping has confirmed the conclusion of Gyorgy that vitamin B6 
prevents symmetrical florid dermatitis (" rat pellagra "), while flavin 
prevents the loss of hair without swelling from the skin of rats, and the 
serous exudation from the eyes and nostrils. The discovery of the com
posite nature of vitamin B2 has rendered necessary a revision of Aykroyd's 
work on the presence of B2 in cereals. Aykroyd showed that while whole 
wheat and whole maize contained small amounts of B 2 , their respective 
endosperms contained even less. Miss Copping has investigated wheat, 
maize, and their milling products, and has found them to be good sources 
of vitamin B 6, but to be poor in flavin. Whole wheat containE;ld more 
flavin than whole maize. Much of the vitamin B6 in wheat arid maize and 
of the flavin in wheat was contained in the germ and integuments of the 
whole grain, and the endosperm contained relatively much less. 

These results which confirm the observations of Gyorgy at Cambridge 
indicate that lack of B6 cannot be connected with the retiology of pellagra, 
since the maize diets on which the populations suffering from pellagra 
subsist are rich in this vitamin. Goldberger and his colleagues found that 
the foodstuffs which prevented pellagra were rich in flavin. But recent 
trials in the United States have shown that pure flavin has no curative 
effect on peIlagrins. 

Professor Ellinger has examined the urine of pellagra cases for porphyrin 
content and as controls the urine of normal people and patients suffering 
from other nervous diseases. The pellagra. cases included endemic, 
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alcoholic and" secondary" pellagra: they all showed strong excretion of 
porphyrin, while the urine of the controls contained no porphyrin, or only 
traces, except after treatment with iron compounds. In the pellagra cases 
the excretion diminished simultaneously with the improvement under 
treatment. It is thought that the excretion of porphyrin is characteristic 
of pellagra and may provide a clue to the metabolic disorders causing the 
disease. 

In the department for the study and preparation of therapeutic sera 
work on the therapeutic action of anti-meningococcus serum has been carried 
out by Dr. Petrie. The pathogenic action of the meningococcus is supposed 
to be due to the intracellular poison which is liberated in the course of the 
disease. But Dr. Petrie has found that this toxic substance is not anti
genic and therefore the therapeutic efficacy of the seru~ cannot be ascribed 
to an anti-endotoxin and is probably dependent on an anti-bacterial 
mechanism. 

Most investigators have found that very large doses of cocci when given 
intraperitoneally are required to produce a fatal infection in mice, and it is 
difficult to dissociate the pathogenic effects due to the endotoxin and to the 
coccal invasion. It appears now that some freshly isolated strains are 
highly virulent and the virulence of other strains is enhanced by incorpor
ating mucin prepared from the gastric mucous membrane of the pig in the 
dose of the coccal suspension which is injected: the lethal dose may 
contain as few as ten to twenty cocci. By this means it has been possible 
to arrange protective experiments which show that immune sera from the 
horse can neutralize the pathogenic effect of many multiples of the lethal 
dose of living cocci. The mode of action of the mucin is not known but it 
is thought that the cocci are protected from the phagocytic cells of the host. 

Dr. McClean has completed his investigation of the factor in culture 
filtrates of the gas-gangrene group and of certain other pathogenic bacteria 
which causes a marked and immediate increase of the permeability of the 
tissues. Experiments have shown that the diffusing factor in bacterial 
filtrates is distinct from any specific toxin that may be present in these and 
that it may be separated by a simple process of purification. Nevertheless 
the diffusing factor is manufactured mainly by toxigenic organisms, and 
the most toxigenic produce the most potent diffusing filtrates. 

Purified solutions of the diffusing factor derived from Cl. welchii have 
been proved to be anti-genic and anti-diffusing sera have been prepared by 
subcutaneous injection of these solutions into rabbits. 

Dr. Boyland of the Cancer Hospital, London, and Dr. McClean have 
found the factor which increases the permeability of the tissues in the 
extracts of rapidly growing transplantable mammalian tumours. The 
factor is present in an amount proportionate to the rate of growth of the 
tumour. Extracts of fowl sarcoma No. 1 do not increase diffusion in the 
tissues. Extracts of Fujinami myxosarcoma, on the other hand, produce 
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an increased diffusion comparable to that caused by the more vigorous 
mammalian tumours. 

The department for the preparation and study of vaccine lymph has 
been transferred from Cornwall to Elstree and the bacteriologist is now· 
making an intensive study of the preparation and behaviour on storage of 
pure suspensions of elementary bodies recovered from vaccine lymph. 
Dr. Eagles has found that elementary bodies obtained from dermal lapine 
are highly active after prolonged storage in the cold in suitable fluid media: 
it is hoped to obtain similar suspensions from vaccine lymph which may be 
used for Jennerian prophylaxis in man. . 

Last year we referred to the observations on the relation between tissue 
permeability and local immunity to infection which have been made by 
Dr. McClean and !tlso by Dr. Favilli of the University of Florence. The 
dramatic action of the culture filtrates of certain pathogenic organisms on 
the permeability of the tissues has added to the interest of the work of 
Favilli in Italy. Dr. McClean hopes to complete his observations shortly. 
It appears that the initial fixation of bacteria or other injurious substances. 
at the site of inflammation by means of the reduction of tissue permeability 
is a protective mechanism which plays a definite part in immunity. A 
study of the balance between this reaction by the tissues of the host and 
elaboration of the factor produced by bacteria, which diminishes this protec
tive mechanism, cannot fail to be of considerable interest and importance . 

• 
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