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FILTERABLE VIRUSES AND PRACTICAL MEDICINE*

By S. P. BEDSON, M.D., M.SC.,

Senior Freedom Research Fellow, London Hospital,

London

I APPRECIATE the invitation to open this
discussion, not as a personal honour, but

rather as a compliment to the laboratory worker,
and an instance of that spirit of cooperation be-
tween the two branches of medicine-clinical
and scientific- which is daily becoming more
intimate and consequently more fruitful. There
is one point that I should like to bring into
prominence. The clinician, faced as he is daily
with the vital problems of disease, should be,
and often is, one of the great initiative forces in
research. Since my appointment to a research
post at the London Hospital I have come to
realize how stimulating a close contact with the
clinical side of medicine can be to the laboratory
worker. But for this to be effective the clini-
cian must have some conception of the lines
along which the pathologist is thinking, and I
feel, rightly or wrongly, that many clinicians
may be out of sympathy with investigation in
the field of filterable viruses as suggesting too
much of what is termed academic research. I
therefore welcome the opportunity of describ-
ing some aspects of recent work on this group of
disease agents, and hope to show that, if some-
thing of practical value has already been
achieved, the future promises that the laboratory
may become of even greater assistance in this
realm of disease. I propose, first of all, to dis-
cuss very briefly the probable nature of these
so-called filterable viruses, and then to deal with
the question of immunity in diseases of this
class, for it is in connection with this latter ques-
tion that much of practical import is going on.

THE NATURE OF Fn TEA&BL VnIusEs
Much of the work and speculation which this

intriguing problem has incited has merely
heightened that atmosphere of mystery with
which the unknown is invariably surrounded.

*A paper read in opening a discussion in the
Section of Medicine at the combined meeting of the
British and Canadian Medical Associations, Winnipeg,
1930.

This, I think, goes a long way to explain the
difficulty which the clinician has experienced in
approaching the subject. Some have en-
deavoured to show that these viruses are un-
organized enzyme-like agents, a contagium vivum
fluidum as Beijerinck first suggested. Others,
while admitting their particulate nature, con-
sider that they represent a form of life differing
from that of the cultivable bacteria. Some would
even have us believe that they are the product
of diseased cells, a product which when brought
into contact with fresh susceptible cells gives
rise to the same diseased state, and in so doing
engenders more of itself, the virus thus becom-
ing both the cause and the result of the disease.
I do not deride speculation, for I recognize that
it denotes a healthy and useful attitude of mind,
but it is perhaps unfortunate that much of the
speculation which this problem has called forth
has served largely to cloud the issue. Surely
it would have been better to start from the
simpler and more obvious conception that these
viruses are akin to bacteria than to evolve an
ingenious hypothesis postulating a new form of
life and endeavour to make observed facts sup-
port it. If one accepts a view of kinship as a
working hypothesis the first question is: Are
these viruses living? Now this is not such a
simple matter to settle as one might imagine.
The line of demarcation between the living and
non-living is by no means clearly drawn; in fact,
there is no single criterion of life. But there are
certain characters (such as the power to multi-
ply, to adapt to altered environment, and to
assimilate from the surrounding medium with-
out loss of individuality) which when presehit
together are characteristic of living things;
since filterable viruses possess all these, one is
justified in assuming that they are alive.
Having admitted the living nature of these

agents, a second question demands solution; this
concerns their relation to the bacteria with
which we are familiar. One factor, more than
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any other, has tended to obscure this issue-
namely, the limitations of the microscope. Using
the visible portion of the spectrum, particles
below a certain size cannot be seen with the
microscope; althouLgh, of course, this is a purely
artificial limit it has had a profound effect on

the way in which the problem of the nature of
ifiterable viruses has been envisaged. We have
become so used to staining bacteria and examin-
ing them by means of the microscope that we

question the bacterial nature of a virus which
does not lend itself to demonstration by the usual
methods. This has led to these viruses being
termed ultra-microscopic; but though some of
them probably do merit that designation, there
are others which are almost certainly within the
limits of visibility with the microscope. The
bodies described by Paschen in vaccinia virus,
which many now hold with Paschen to be the
virus, can be stained and seen under the micro-
scope, and the virus of psittacosis is definitely
associated with most characteristic bodies which
I believe to be the virus. Another example is
the virus of fowl-pox, so that there seems good

reason for stating that "ultra-microscopic" is

not a character common to this group of viruses.
Undoubtedly they are extremely small, as is
evidenced by the fact that the majority can

traverse filters which hold back the ordinary
bacteria, but is this a sufficient reason for mark-
ing them off as something different? I do not
think so. Some of the so-called filterable viruses
filter with great difficulty-vaccinia for example
-and on the other hand there are visible and
cultivable bacteria, such as Bacterium pnteumo-
sintes, and a number of small saprophytes in the
human nasopharynx, studied by Olitsky and
Gatesl and by Dochez and his colleagues,2 which
pass through the more porous bacterial filters.
On the score of size, then, there seems no good
reason for separating these viruses from the
bacteria; the one group merges imperceptibly
into the other.
The inability to cultivate the so-called filter-

able viruses in a lifeless medium is another
reason advanced for assuming that they are not

bacterial in nature. For a time our only method
of cultivation was in the tissues of the living
animals, but the work of Steinhard and Lam-
bert,8 Parker and Nye,4 Carrel and Rivers,3 and
others, has shown that they could be made to

multiply in the presence of living cells in tissue

culture, and the Maitlands6 have further simpli-
fied this method of cultivation. Even though
we were still unable to grow these viruses apart
from living cells, I should hesitate to advance
this as a reason for their being unlike bacteria,
for there are visible bacteria, such as the leprosy
bacillus, the cultivation of which in artificial
media, despite repeated attempts in the past, is
only a recent achievement which awaits confirma-
tion. Recent work by Muckenfuss and Rivers7
with the virus of vaccinia would seem to suggest,
however, that the virus does not multiply either
inside or at the surface of the living cells. Using
Maitland's medium, which consists of rabbit's
serum diluted with Tyrode's solution added to
fragments of fresh tissue, they have obtainied
survival and possible multiplication of vaccinia
virus when the living tissue was separated from
the virus by means of a collodion membrane.
This would suggest that the function of the liv-
ing cells is to supply some diffusible substance
necessary to the growth of the virus; should
this work be confirmed, it may ultimately lead
us to a method of artificial cultivation which
would remove this apparent difference between
the filterable viruses and cultivable bacteria.
No doubt there are competent authorities who

will disagree with me, but in my opinion the
available evidence strongly supports the view
that filterable viruses are bacterial in nature.
With each step forward in our knowledge of
these viruses, the line of demarcation between
them and the bacteria becomes less and less
obvious, and I look forward with some degree of
confidence to the time when the filterable viruses
and bacteria will be merged into one large
group, inside which, of course, there will be
slight differences-subgrouping-just as there is
in the case of bacteria at the present time.

IMMUNITY IN VIRUS DISEASES

It has become usual to speak of the immunity
in virus diseases as being solid and long-stand-
ing, lifelong even, in contradistinction to the
immunity resulting from bacterial disease, which
is so often fugitive; but like most generalizations
this is only partially true. Undoubtedly re-
covery from many filterable virus diseases is
accompanied by the development of an immunity
of high degree and long duration. One knows,
for instance, how seldom an individual contracts
diseases like measles, mumps, or yellow fever
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more than once. But there are diseases due to
filterable viruses such as foot-and-mouth disease,
herpes, and the common cold-the recent work
of Dochez and his colleagues would seem to
warrant the inclusion of the last disease in this
category8-in which the immunity is fleeting and
of low grade, just as there are bacterial diseases
such as typhoid fever which confer a good im-
munity. Hero,aain the division between the
two groups is not absolute.
Immunity to a bacterium is associated with

the development of antibodies, the presence of
which in the blood can be demonstrated in a
variety of ways. Although the importance of
these antibodies in ensuring the immune state
varies in the different bacterial diseases, there
can be no doubt that either alone or in coopera-
tion with the phagocytic cells of the body they
play an important part in the defence mechanism
of the organism. This is not their only impor-
tance, for, of course, they are of the greatest
service to us in diagnosis. It has been recognized
for some time that immunity to filterable virus
diseases is associated with the development of
specific antibodies which, from the method em-
ployed for their demonstration, have been spoken
of as neutralizing antibodies. During the last
few years there has been a tendency to minimize
the importanee of these antibodies in the vast
majority of filterable virus diseases, and to speak
of the immunity as being almost entirely cellular
-a tissue immunity. Recent work, however, has
gone a long way to controvert this view, and
there seems little doubt that in filterable virus
diseases, just as in those of bacterial origin, the
two factors-cells and humours-work together
in defending the tissues from invasion. An ac-
tive immunity can be obtained against a filter-
able virus by methods similar to those employed
in the case of a bacterium; a virucidal serum can
be utilized to procure a passive protection, and
with this serum the same immunity reactions
that we are familiar with in bacterial diseases
can be demonstrated. Let us consider these
phenomena more closely.

ACTIVi IMMUNIZATION
There are two diseases due to filterable viruses

against which prophylactic vaccination has been
practised for a considerable time. I refer to
small-pox and rabies. In the case of the former
disease we make use of the fact that the virus

of small-pox when adapted to the cow loses its
invasive power for the human organism, so that
when implanted in the skin it gives rise to a
local lesion only, the evolution of which, how-
ever, confers immunity against the virus of
small-pox. The principle involved-namely, the
use of living virus which has been altered by
passage through another animal species-is of
limited application, for, apart from small-pox,
fowl-pox is the only other example of a virus
disease in which it is applicable.
Although this method of prophylactic immun-

ization is good in that it produces a high degree
of immunity, it is not without its dangers.
Vaccination in Europe has been complicated of
late years by an encephalomyelitis with a high
mortality. It is true that the incidence of this
complication is very low, about 1 in 40,000 vac-
cinated, or 1 in 4,000 of primary vaccinations at
a susceptible age. But few though these cases
are they cannot be ignored, and we must con-
sider what steps are to be taken to avoid their
occurrence.
The etiology of the condition is still under

dispute, some holding that the disease of the
central nervous system is the work of the virus
of vaccinia, while others maintain that it is due
to a dormant neurotropic virus which is stirred
up by the vaccinia virus. Whichever view may
be correct it would seem obvious that the oc-
currence of such a complication would be mini-
mized or entirely avoided by reducing the
amount of virus inserted locally in vaccinating,
for the more virus implanted in the skin the
greater the amount of virus which will invade
the body generally. In England this view has
led the Ministry of Health to issue an order
that vaccination is to be made with one insertion
only, with minimal trauma, and at the London
Hospital we have employed dilution of the
lymph. Gins also advocates dilution of the
lymph, and it is possible that in Canada the
immunity from these troubles has been due in
part to the fact that vaccination is less drastic
than in Great Britain. By still greater atten-
tion to the question of dosage the method might
possibly be made quite safe, but, personally, I
should like to see a method evolved in which
inactive or dead virus was used. There are con-
siderable difficulties to overcome, however,
before such a method will be available.

Active immunization against rabies involves
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another principle-namely, the use of attenuated
or inactive virus. The classical method makes
use of drying to attenuate the virus, but car-

bolized virus is used with equally good results.
For long this principle was not considered as

applicable to other virus diseases, and the view
that the production of lesions with living virus
was an essential factor in the development of
the immune state was almost universally accept-
ed. The observation, made independently by
Vallee and his colleagues" at Alfort, and by the
British Foot-and-Mouth Committee,10 that the
virus of foot-and-mouth disease could be rendered
inactive by low concentrations of formalin and
yet retain its antigenic power has put another
aspect on the matter. I am not claiming that
the immunity produced by inactive virus is as

solid as that called forth by living virus; I do
not believe that it is. But the method has its
uses, and it has since been shown that vaccines
can be prepared by this method from other
viruses, such as fowl plague, distemper, and
yellow fever. The work of Laidlaw and
Dunkin,"' in the prophylaxis of distemper, has
been particularly successful. They make use of
two vaccines: the first an inactive formolized
vaccine which produces a certain degree of im-
munity, which is then converted into a solid im-
munity by the second vaccine consisting of living
virus. The method has already passed beyond
the sphere of experiment, and has been applied
in the field with manifest success.

In other diseases progress along these lines has
not been so rapid. Although in France a for-
molized foot-and-mouth vaccine has been used
in the field to a limited extent, in England it
is still in the experimental stage. In the case

of this disease, however, it must be remembered
that the spontaneous disease gives only a fugi-
tive immunity, and a further complication is the
existence of three immunologically distinct types
of virus. If an attack of a disease does not
confer a durable immunity one cannot hope to
achieve very much by the administration of vac-

cines as a prophylactic measure, and this fact
must be borne in mind when considering such
diseases as the common cold and influenza, where
one attack appears to confer little or no re-

sistance to subsequent ones. There is another
observation made by Laidlaw and Dunkin in

connection with tbi?ir work on distemper which
puts a check on undue optimism. The supply

of a filterable virus in any great quantity, at
any rate at the present time, is obtained from
the tissues of an infected animal. In the prepar-
ation of distemper vaccine, for instance, use is
made of the tissues of an infected dog. Both the
dog and the ferret are susceptible to this dis-
ease, but though a formolized ferret vaccine
works admirably in the ferret it is a poor vac-
cine for the dog, and vice versa; the animal
tissues present in the vaccine, when foreign to
the vaccinated animal, interfere with the de-
velopment of immunity to the virus. It is easy
to see how this will mitigate against the success-
ful application of the method in man, at any
rate for the present. I make that qualification
because much will depend on the progress which
we can make in the cultivation of the filterable
viruses. The work of Muckenfuss and Rivers,
which I have already mentioned, gives some hope
that this apparently insuperable difficulty will
eventually be overcome. We had hoped at the
London Hospital to evolve a method of vaccin-
ation against small-pox on lines similar to those
employed in distemper. My colleague Dr. Bland
has carried out a number of experiments with
this object in view, but his efforts so far have not
met with success. Formolized vaccine virus, in-
active to the extent that serial passage in ani-
mals will not reactivate it, has only produced a
very low-grade immunity, insufficient to protect
even against a comparatively small dose of ac-
tive virus. This has been a disappointment, but
it should stimulate us to renewed effort. Re-
search has given us a method of prophylactic
vaccination against the filterable viruses which
has proved its value in veterinary medicine, and
I am optimistic enough to hope that further
work will overcome the difficulties in the way
of its exploitation in protecting man against
some of the filterable viruses to which he is
susceptible.

PASSIVE IMMUNITY

I mentioned previously that immunity to a
filterable virus was associated with the presence
of a specific antibody in the blood. The serum
of a person, for instance, who has had yellow
fever, when mixed with yellow fever virus in
suitable relative proportions, will render that
virus innocuous for a susceptible animal; it has
neutralized it, hence the term neutralizing anti-
body. But the presence of the antibody can be
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demonstrated in another way, of which I propose
to give you an experimental example.
The guinea-pig is susceptible to the virus of

herpes. Implanted in the shaved hairy skin,
this virus gives rise to the typical vesicular
lesion which characterizes human herpes. If
one infects a series of guinea-pigs and essays
reinfection in them at daily intervals it will be
found that seven days or so after infection they
can no longer be reinfected; they are immune,
and it can further be shown that the onset of
this immunity coincides with the appearance of
a specific herpetic antibody in the blood. Such
an immune guinea-pig can be hyperimmunized
by giving it a series of inoculations of living
virus, and thereby the neutralizing power of its
serum for herpes virus can be considerably in-
creased. Inject 2 c.cm. of such a hyperimmune
serum into a normal guinea-pig, and twenty-
four hours later test its susceptibility to herpes
virus. It will be found to react very slightly,
if at all, to a dose of virus which produces an
intense reaction in an untreated guinea-pig; the
guinea-pig has been passively immunized to
herpes virus.

This method has its application in human dis-
ease, but since one cannot subject individuals
to a process of hyperimmunization as was done
in the case of the guinea-pig, use has to be made
of convalescent serums. In Canada there is full
appreciation of the value of the use of con-
valescent serum in poliomyelitis, but less, per-
haps, of the prophylactic use of measles con-
valescent serum. Serum collected early in con-
valescence has a considerable antibody content,
so much so that when adminstered up to the
fifth day after exposure to infection in doses
varying from 1 to 10 c.cm. according to the age
of the person, it will give complete protection;
and the same dosage given later, from the fifth
to eighth day after exposure, though no longer
protecting against measles, modifies the attack.
In children under 2 years old, in whom measles
is a redoubtable disease, one aims at giving com-
plete protection; but in older children, unless
they are delicate, it is better to give partial pro-
tection, for the modified measles is a trivial
affair and the patient gets the benefit of acquir-
ing a solid immunity to this disease.
Although this method has its uses in private

practice it has its chief applications in children's
hospitals and in the children's wards of our

large general hospitals. In the Hospital for Sick
Children, Great Ormond Street, this method has
been applied for some time now, and has proved
of the greatest service. It is also in use in the
wards of the children's department at the
London Hospital, and whereas prior to its intro-
duction a case of measles appearing in the ward
meant closing the ward to new cases and passing
through a period of quarantine, now, the offend-
ing case having been dispatched to the fever
hospital, the remaining children receive passive
protection and the routine of the ward con-
tinues uninterrupted. The great drawback is,
of course, the difficulty of procuring an adequate
supply of convalescent serum. The recent suc-
cess recorded by Fairbrother12 in producing an
effective antipoliomyelitis serum in a horse makes
one hope that it may not be impossible to pro-
duce virucidal serums of effective titre in ani-
mals such as the horse, and so become indepen-
dent of the limited and precarious supply of
antiserum which convalescents now provide. But
here again, as in the case of active immuniza-
tion with vaccines, much will depend on the
progress made with the problem of cultivation.

IMMUNITY REACTIONS

A valuable aid to diagnosis is given by such
methods as the Widal and the complement fixa-
tion tests, and since virus infections give rise to
specific antibodies one might expect that these
same reactions would be of service in this group
of diseases also. Experience is showing that this
is the case.

Gordon13 has shown that with the viruses of
vaccinia and small-pox both specific flocculation
and complement fixation reactions can be demon-
strated, and recent work by Burgess, Craigie,
and Tulloch'4 has demonstrated the practical
value of the flocculation test. Small-pox in Eng-
land is almost entirely of the mild type, the so-
called alastrim, and frequently these cases pre-
sent difficulty in diagnosis. The flocculation test
is performed with a specific serum prepared in
the rabbit and a suspension of the crusts from
the lesions of the suspected case. The use of
this test by Burgess, Craigie, and Tulloch during
an outbreak of mild small-pox in the South of
England and North-East England, has shown
how very helpful it may be. These investigators
examined material from fifty-three cases of
small-pox, fifty-two of which were of the mild'
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variety, and in only three of these cases was

there any difficulty in interpreting the result of
the test. The findings with the flocculation test
were checked by comparison with the clinical
and epidemiological data, and by the result
of vaccination during convalescence; complete
agreement between the laboratory and field in-
vestigations was observed. Further, the crusts-
from twenty-seven cases of varicella, one case of
septic rash, and one of impetigo were examined
with entirely negative results.
When it is recalled also that in Great Britain

the percentage of the population vaccinated
against small-pox is steadily decreasing, it be-
comes evident that the control of this disease
will depend to an increasing extent on the early
recognition of cases, and the value of a diag-
nostic flocculation test as an aid to this cannot
be over-estimated. The Bordet-Gengou reaction,
or reaction of complement fixation, is also given
by an antiviral serum in the presence of the
specific virus. Mention has been made of the
work of Gordon with vaccinia and small-pox
viruses in this respect, and the researches of
Netter and Urbain, Wollman, Marie, Ciuca, and
others have shown -that this reaction can be
demonstrated in the case of other filterable
viruses as well. At the London Hospital, Dr.
Bland and I15 have devoted a considerable time
to the study of this question, and we have evolved
a technique which has given very satisfactory
results. The viruses worked with have been
those of vaccinia, small-pox, herpes, and zoster;
and although much of this work has been earried
out with hyperimmune serums prepared in lab-
oratory animals, we have been able to demoon-
strate the §ame phenomenon with serum from
convalescents, though here the reactioin is
weaker, as one would expect. In the case of+ the
work on zoster, convalescent serums have l)een

used entirely because of the lack of a suitable
experimental animal in which to prepare a

serum. It is true that difficulties are encountered
in performing this test with filterable viruses,
and its application is limited in certain direc-
tions. For instance, a vaccinia antigen prepared
from the brain of a rabbit inoculated intra-
cerebrally with this virus will not, in our hands,
give specific fixation of complement, although
one can demonstrate that the antigen contains
an abundance of active vaccinia virus. And yet

this same brain antigen will produce a serum

which will give good fixation with an antigen
prepared from vaccinial lesions produced in the
skin or testicle. The reason for this is obscure
and is still being investigated, but despite these
occasional anomalous findings, we consider that
the reaction is virus-specific and capable of con-
siderable service in practice. I will give some
examples.
A case of encephalomyelitis was admitted to

the London Hospital under the care of my col-
league Dr. W. R. Brain. This patient had an
extensive zoster of the head and neck, and symp-
toms indicative of involvement of the brain and
cord which had developed subsequently to the
zoster eruption. The question naturally arose
whether the encephalomyelitis was due to the
zoster virus or not, but since both the vesicle
fluid collected from the eruption and the cerebro-
spinal fluid fixed complement in the presence of
known zoster convalescent serums, there was
little doubt that the case was in fact one of
zoster encephalomyelitis. It is true that the
reaction given by the cerebrospinal fluid was not
as strong as that obtained with the vesicle fluid,
but it was nevertheless quite definite, andI cere-
brospinal fluids from cases of encephalomyelitis
complicating diphtheria and scarlet fever gave
entirely negative results.

Recently I have had the opportunity of ex-
amining the serum of individuals who had re-
covered from psittacosis for the presence of
specific complement-fixing antibodies, and here
again I have obtained evidence of a specific re-
action. Psittacosis may not be so rare a condi-
tion as is imagined, and apart from extensive
outbreaks like the recent one, where the number
anld severity of the cases inevitably attracted
atbention, sporadic cases probably occur from
time to time and pass unnoticed. The inocula-
tion of animals is too slow a method to be of'
practical use as a diagnostic procedure, and a
specific serum reaction would be a great help in
clearing up the diagnosis.

It may be said that the examples given are
both of rather rare conditions, but the principle
is nevertheless of general application. In this
brief and rather sketchy survey of the present
position of research in the realm of filterable
viruses an attempt has been made to show that
something of practical import has been achieved.
Undoubtedly an enormous amount remains to
be done, but the number of workers in this field
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is steadily increasing, and on every hand a de-
termined effort is being made to gain a clearer
understanding of this group of viruses. Some
of the problems seem almost insoluble, but it
must not be forgotten that the commonplace in
bacteriology to-day must have appeared equally
obscure to those who preceded Pasteur.
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DISCUSSION
DR. N. E. MCKINNON (Toronto) confined his re-

marks to the contribution which Canada had made to
this question of filterable viruses. He spoke of the
excellent work done in Winnipeg in connection with the
use of convalescent serum in poliomyelitis. During the
recent epidemic 66 cases received serum; only 4 of these
developed residual paralysis and none died, whereas of 54
cases not receiving serum, 34 developed residual
paralyses and 6 died. The dosage used was 20 c.cm.

intramuscularly. Although the efficacy of measles con-

valescent serum was known in Canada it was not used

as extensively as it should be. Between the years
1921-29 there were 5,000 deaths from measles in Canada;
this considerable mortality could undoubtedly be
materially reduced by the more extensive use of con-
valescent serum. He referred to the apparent freedom
from post-vaccinal encephalitis in Canada and said that
he was inclined to attribute this to the method of
vaccinating. In Canada the practice was to vaccinate
either by a single scratch 1/16th in. long or by single
puncture; the former method was preferable, for it gave
a higher percentage of takes. In conclusion, he referred
to a small outbreak of psittacosis which had been
thoroughly investigated from the clinical and epidemio-
logical standpoint.

DR. D. N. NABARRo (London) spoke of the serum
prophylaxis of measles. He mentioned the various sera
which had been advocated-Degkwitz 's serum, the
serum prepared against the green streptococcus of
Tunnicliff, and human convalescent serum, and said that
of the three the last was the only satisfactory one. He
gave the results of the use of convalescent serum at the
Hospital for Sick Children, Great Ormond-street.
Serum from adult convalescents alone was employed,
and before being used this was submitted to filtration
and stringent tests for sterility. Out of the 586 cases
which had received serum only 21 were not protected,
and the majority of these developed a modified measles.
He considered that the use of convalescent serum was
of the greatest service in hospital practice.

PROF. A. W. M. ELLIS (London) said that the
question of filterable viruses could be approached from
a variety of points of view. One thing which struck him
most forcibly was the evidence pointing to the high
percentage of carriers of filterable viruses. He in-
stanced herpes in man, certain diseases of plants-of
the potato in particular-and possibly the encephalo-
myelitis complicating vaccination and many of the
specific fevers. The ancients had been wont to speak
of disease coming from within, but advance in our
knowledge of the causation of disease had reversed
matters, and disease was usually spoken of now as
coming from without. The evidence which the study
of filterable virus diseases was bringing to light re-
quired an alteration in our conception of disease.

DR. BEDSON, in reply, said that he was in entire
agreement with all that Dr. McEKinnon and Dr. Nabarro
had said. He considered that the point raised by Prof.
Ellis was a most important and interesting one. Virus
carriers did undoubtedly exist, and the evidence avail-
able suggested that the balance established between host
and virus could be upset by a variety of factors with
the result that disease ensued.

TREATMENT OF ALOPECIA WITH ULTRA-VIOLET RAYS.
-During the past five years I have treated six cases

of alopecia totalis by means of ultra-violet rays; four
of these were men and two were women. The male
patients were between the ages of 32 and 54 years, and
had had complete alopecia for over six years before they
started treatment with me. They have responded verv
well to treatment, and have now recovered growth of
hair. The female patients were both over 50 years of
age, and much more refractory to treatment. I have
found that general irradiation of the skin of the body
following the technique of short ultra-violet ray therapy
is of greater importance than just the local treatment
to the scalp and the other hair-growing areas. Many
have suggested that a full erythema or blistering dose
of light causing counter-irritation gives good results. On
the whole, I have found that this is damaging, for during
the stage when the hair just appears the blistering
reaction will be followed by desquamation, and the young

hairs are removed with it. The minimal erythema dose
is preferable. The treatment of complete alopecias is
slow and laborious, needing much perseverance, both on
the part of the patient and of the physician. The
patients were treated twice a week; the first signs of
hair were only seen after two months' treatment, and
good growth of hair was observed after nine months'
treatment. It is difficult to regard this treatment as
purely a local counter-irritation effect. The results
suggest that there may be some activation of a hormone
which stimulates the growth of hair, for in these cases

the pubic hair recovered, and this area never received
irradiation. The results in isolated patches of alopecia
areata are well known and need no further description.
I have seen some favourable results in cases of early
baldness with thinning and loss of hair. This has been
arrested by irradiation of the scalp combined with
general irradiation of the body. I feel that the latter
is of much importance in the treatment of alopecia.-
Dr. Albert Eidinow, London, in Brit. M. J., 1930, 2: 940.
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