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EEE P CTIOUS DISEASE

ITS PREVENTION.

CHAPTER L
ORIGIN OF INFECTIOUS DISEASE.

WRITING more than a century and a half ago of the
epidemic of plague which prevailed in his boyhood, Daniel
Defoe makes the citizen whose adventures he recounts tell
of a madness “which may serve to give an Idea of the
distracted humour of the poor People at that Time”—a
madness which consisted of “wearing Charms, Philtres,
Exorcisms, Amulets, and I know not what Preparations
to fortify the Body with them against the Plague, as if the
Plague were not the Hand of God, but a kind of a Posses-
sion of an evil Spirit; and that it was to be kept off with
Crossings, Signs of the Zodiac, Papers tied up with so
many knots, and certain Words and Figures written on
them, as particularly the Word Abracadabra formed in
Triangle or Pyramid.” And further, “How the poor
People found the Insufficiency of those things, and how
many of them were afterwards carried away in the Dead-
Carts, and thrown into the common Graves of every
Parish.”

The time for belief in such superstition is long past, but
if the knowledge of our time is to be judged by tnat of the
greater number, it cannot be said that we are free from
much opportunity for criticism. Charms have been aban-
doned, but have not always been replaced by more trust-
worthy means of protection against disease. We have,

[H. 20.] B
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We can understand how an unhealthy trade, such, for
instance, as knife-grinding, may cause disease of the lungs
through the inhalation of irritating particles of dust given
off in the process of manufacture ; how are produced those
ailments due to wet and cold, or those changes in the
tissues which accompany advancing years; but there is
something about the diseases we have to consider which
separates them very widely from those which may result
from an unhealthy occupation, from exposure to the ele-
ments, or from old age. Diseases which can be communi-
cated from one person to another differ very widely from
all of these, and in studying them we cannot but be
impressed with the fact that in certain particulars they
broadly resemble one another.

They do not apparently affect their victim the very
moment he is exposed to them ; but there is a period of
latency or zncubation between the time when the poison is
received and the appearance of the symptoms resulting
from it. They do not last an unlimited time, but within
a certain period end in the death or the recovery of the
sufferer. Again, the person who comes in contact with
another suffering from one of these diseases develops the
same disease as that to which he was exposed, and is, as
a rule, exempt for the rest of his life from further attack
from the same affection, however often he may be exposed
to it. Finally, he may, during his own illness, and espe-
cially at certain periods of it, impart his ailment to other
susceptible people.

Such affections, then, differ very much from all others,
They resemble the planting of a seed in a fertile soil.
There is, first, the interval when nothing is seen, but during
which changes undoubtedly take place, leading eventually
to the appearance of a plant upon the surface. This in
turn grows, reaches a maximum of development, becomes
itself laden with seed, and perishes, but leaving the seed to
give origin to a thousand fresh plants wherever a suitable
soil may be found for their development.

No particle of steel, no exposure to cold, will give rise to

B 2






INFECTIOUS DISEASE AND ITS PREVENTION. 5

decomposing if all the air which was permitted to come
in contact with it had been exposed to a flame, and thus
the lesson was learnt that the changes known as “decom-
position” are really due to something the air contains,
At a later stage, Pasteur showed conclusively that decom-
position in an organic fluid could alone occur as the result
of some organism ; and that it was possible by boiling to
destroy any living organism or “germ” an infusion might
contain, and preserve it from decomposition, so long as all
the air which came in contact with it had been carefully
filtered through cotton wool, so as to prevent the admission
to it of these germs.

Another lesson was learnt when it was shown that these
germs might be dried and kept in this condition for long
periods of time without losing their vitality, and that they
might indeed in some cases be exposed to the action of
acids without injury, while in others, if exposed to the same
acids, their vitality might be destroyed.

Now the admission of a tiny particle of the yeast plant
into the solution of sugar, or of the minutest quantity of a
fluid containing the germs of decomposition into an infusion
of meat, is sufficient in a very short period to lead these
fluids to be permeated throughout with the organism with
which they are infected, so rapid is the growth. Again,
if other fluids be prepared, entirely free from these organ-
isms, they in their turn can be inoculated in the same way
by the minutest particle taken from the fluids previously
infected, and so it becomes possible to give origin to
millions upon millions of these minute organisms, each of
which in its turn, if opportunity be afforded to it, by the
provision of a suitable soil, may develop into an indefinite
number of others.

To the discovery of the yeast plant we are indebted to a
larger extent than it is possible to tell for our knowledge of
infectious diseases. When but a few of the facts that are
here stated were known, the clear mind of the late Dr. Farr
recognized a similarity between the process known as fer-
mentation and the behaviour of infectious disease. Just as
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same measurement. They can be removed from the body,
and cultivated in an appropriate fluid, and their mode of
development has thus been studied. These rods multiply
by first increasing in length and then dividing. Bright
specks called spores (which we may roughly compare to
eggs or seeds) also appear at various points in the length
of these rods, and become free when the rods disappear.
Although the rods are easily destroyed the spores are very
tenacious of life. A few rods or spores introduced into a
suitable cultivating fluid will rapidly develop in it, and this
may be repeated any number of times, and finally, when
the product is introduced into the body of an animal, will
infect this creature with the disease, proving that this
organism is the cause of the affection. This disease is
the more worthy of study for the reason that the same
organism, the Bacillus Anthracis, is the cause of fatal
disease in man.

Again, Dr. Klein has proved by his investigation of the
disease which is usually known under the name of pig-
typhoid, or pneumo-enteritis, that a specific organism is the
cause of this highly-contagious malady. As in the case
of the poison of anthrax, he has succeeded in growing
it outside the body, again producing the disease when it
is once more introduced into the body of a pig.

With regard to both of these affections, as well as ordinary
putrefaction and fermentation, we can prove that the cause
of each is the growth of specific living organisms, and we
can have little hesitation in affirming that the same is also
true in the closely analogous cases of other infectious
diseases, even in those in which no definite organism has
yet been detected. We may leave with assurance to the
future the absolute proof for which it is still necessary to
wait. Already, therefore, we begin to see that our enemy
is a living being, that it preys upon our bodies, and is per-
haps in some cases dependent upon them for its own exist-
ence ; and that every human being with whom it takes
up its abode provides the food for its multiplication and
growth, 3
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exclude the possibility of these “germs,” especially of those
very persistent varieties which have the power of forming
spores, being carried by the wind or clinging to unsuspected
articles of food, clothing, &c., and remaining latent for
possibly a long period, until they alight upon a suitable
soil ; for as yet our knowledge of the relation between the
diseases of the lower animals and of man is too scanty to
enable us to form any other conclusion on this point than
that the possibility cannot be absolutely denied.

Wherever importation of infectious disease cannot possi-
bly have occurred, there we find the inhabitants exempt
under whatever conditions they are living. Take for
instance the freedom of the Faroe Islands from measles ;
for sixty-five years before 1846 not a single case of measles
had been known to exist in these islands. Occupying an
isolated position, the probabilities of disease being brought
to them from without were remote, and whatever the
condition of the islands, it does not appear to have been
capable of originating a single case of this disease, Yet,
like Pasteur’s flask, the material for the development of
the disease when once introduced, existed in abundance
for in 1846 a sailor suffering from measles was brought into,
one of the Faroe Islands and “led to an epidemic which
attacked more than 6000 out of the 7782 inhabitants,
sparing only the persons who had previously had the
disease and 1500 others who were kept out of reach of the
contagion.”

A similar story is told for another part of the United
Kingdom by Mr. John Simon, in the 6th report of the
medical officer of the Privy Council: “England has 627
registration districts. During the 10 years, 1851-60
scarlatina, small-pox, and measles were, as usual, prevail-
ing more or less throughout the country, producing among
children under five years of age an average annual mortality
of 802 per 100,000; ie, by scarlatina, 419, by small-pox,
103, and by measles, 280. In 626 of the registration
districts there were deaths (and, for the most part, in not
inconsiderable quantity) from one or more of these causes ;
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important a lesson that it is no matter for surprise that the
story is told again and again. It is one of the best illus-
trations of the way cholera may be communicated by water ;
for not only did 486 persons living within two hundred
yards of the well and drinking the water, lose their lives
within eight or nine days, but the water had a reputation
for excellence of quality, and was sent for by persons re-
siding at a distance, leading to an outbreak of the same
disease in a family living at Hampstead, who happened
to consume it. An examination of the well showed it
. to be contaminated by the drainage of a house in which
a case of so-called diarrhcea had occurred. The removal
of the pump-handle led to the cessation of the out-
break.

At a later date, in 1865, another well-known outbreak
occurred in the village of Theydon Bois, in Essex. Here
the disease was undoubtedly brought by a gentleman and
his wife who had been staying at Weymouth, and who on
their way home were attacked with diarrhcea and cramps,
from which the wife subsequently died. Mr. Simon tells
us that after their return “ within a fortnight in that one
little circle eleven persons had been seized with cholera—
mother, father, grandmother, two daughters, son, doctor,
serving-lad, servant-maid, labourer, and countrywoman ; and
of those eleven only three survived—the son, a daughter, and
the serving-lad ; later, in the countrywoman'’s family there
was another fatal case. It cannot well be doubted that
the exciting cause of this succession of events was in some
way or other the return of the parents from Weymouth ; of
the father with the remains of choleraic diarrhcea still upon
him, of the mother with apparently the beginning of the
same complaint ; but this is only part of the case, and the
remainder teaches an impressive lesson. All drinking-
water of the house came from a well beneath the floor of
the scullery, and into that well there was habitual soakage
from the water-closet.” *

* Eighth Report of the Medical Officer to the Privy Council.
[H. 20.] C
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cholera was in progress. The water was used by about
one hundred persons living near, of whom seventeen died,
and its use was not limited to supplying drinking water,
but served the inhabitants for purposes of bathing and
washing, and in it the linen of the first fatal case of
cholera was washed. The organisms were found in greater
number in the first sample of water collected, becoming less
numerous as the epidemic declined.

It has been more than once asked how water once pol-
luted in the manner we have described, ever becomes again
free from infection. As yet such a matter can be ground
for speculation alone, but any difficulty which may be felt
in finding an explanation for the subsequent freedom of
water from infection certainly should not stand in the way
of a willingness to accept such evidence of its pollution as
already exists.

There is also evidence that cholera can be conveyed by
air. It will easily be understood that unless the excreta are
carefully dealt with there is risk of such an accident hap-
pening by their being blown from their place of deposit or
from soiled linen towards susceptible persons. In 1866 an
outbreak in the City of London Workhouse was attributed
by Mr. Netten Radcliffe to the air from a sewer containing
cholera excreta.

Another method by which the contents of the alimentary
canal of a person suffering from cholera may cause disease
is well illustrated by a story told by Brigade-Surgeon ]. B.
Scriven. Dr. Scriven was, while in India, called to a case
of cholera in the person of a young child who was being
attended by its father, mother, and several other women.
Dr. Scriven cautioned these people against the risk of per-
mitting any of the discharges from the child to come in
contact with their lips; while he was doing so, he noticed
that the father persisted in kissing the child, and one of the
women was wiping her mouth with a handkerchief which
had been used for the child’s face. Subsequently both these
persons were attacked with cholera, the father dying, and
they were the only members of the whole group who

C 2
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escaped, and both these institutions had independent water
supply from deep wells.

At the same time the neighbourhood of Redhill was also
invaded by the disease; in Redhill are 1700 houses, of
which 924 received water from the Caterham Waterworks
Company, and of 96 houses affected during the same fort-
night, 91 drew their water from this source ; of the remain-
ing five the inmates had been also known to have drunk the
same water. Additional evidence was also obtained by Mr,
E. L. Jacob, the medical officer of health to the district,
which proved conclusively that the water was the cause of
the disease, but the manner in which it became polluted was
not at first obvious, probably it would never have been dis-
covered if previous knowledge had not already taught that
these diseases do not arise @d¢ novo. The explanation was,
however, at last forthcoming ; some work had been going
on in one of the wells of the Waterworks Company which
required men to enter the well, and one of these thus em-
ployed went through an illness which there can be no doubt
was enteric fever. It was proved in the clearest manner
that the well water was polluted under these circumstances,
and it is interesting to observe that the occurrence of
enteric fever amongst the drinkers of the water took place
a fortnight after the pollution of the water began, this
fortnight representing the usual incubation period of the
disease.

One other example of the spread of enteric fever by
water may be referred to, that of the outbreak in Caius
College, Cambridge, in 1873, This instance is particularly
instructive on account of the certainty with which were
substantiated the conclusions arrived at, and the method
by which the disease was disseminated.

The investigation was conducted by Dr. Buchanan, now
Medical Officer to the Local Government Board, and showed
that while there was some amount of enteric fever in Cam-
bridge, there was a special incidence of the disease on Caius
College, and especially upon the students occupying rooms
in Tree Court. The College was supplied with water on
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in a large and airy house standing by itself in a salubrious
situation, and in which four members of one household
were attacked with typhoid, the particulars of which he
had the opportunity of learning on the spot. “The most
careful examination failed to disclose any defect in its
drainage or its water supply. There was no typhoid in the
neighbourhood, and the milk supply was unexceptionable,
but the neighbouring house being old, and having been
occupied by a school, its removal had been determined
on to make way for a house of higher class, and as the
offensive odour emanating from the uncovered cesspool
was at once perceived in the next garden, and the outbreak
of typhoid followed at the usual interval, the case seems
one which admits of no reasonable question.” *

While air can thus convey the poison of enteric fever it
does not appear to do so in any other way than by the
carriage of infection from the excreta. In a hospital ward,
well ventilated and kept in a proper state of cleanliness,
disease does not spread to other patients if a person suffering
from this fever be introduced amongst them unless they
come into such close contact as would admit of their hands
becoming soiled with infectious material which may subse-
quently be conveyed to the mouth, an accident which from
time to time must happen amongst nurses unless great care
be exercised.

Contact appears to be required for the extension of
enteric fever, either with the patient or his discharges ; but
when this occurs, the spread of the disease will, even in
well arranged hospitals, occasionally result,

Dr. G. C. Henderson, now of Jamaica, who was, until
lately, Assistant-Physician to the London Fever Hospital,
when acting as medical officer to another institution, had
under his charge a ward in which were placed persons
suffering from affections other than fever ; into this ward was
admitted a woman who was passing through an attack of
enteric fever, and who was placed in a bed amongst the

* The Germ Theory of Zymotic Diseases. Nineleenth Century, February,

1884.
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the excreta of man, although such contamination, when it
does occur, is an ample cause of disease.

There is another reason for keeping our minds open
on the question of the manner of infection of milk with
the poison of enteric fever. This is not the only disease
which is propagated by milk ; there are two others which
are certainly spread by this means, and in these, it is
important to note, the poison is #o# known to reside in the
excreta of those suffering from them. We refer to scarlet
fever (scarlatina), and diphtheria. There is a complete
absence of any proof that the poison of either of these
diseases has been conveyed by drinking water, as in the
case of cholera or enteric fever; wherever there have been
large outbreaks of either scarlet fever or diphtheria, they
have resulted from personal communication between one
person and another, or by means of infected milk.

That scarlet fever could be caused by infected milk was
first discovered by the late Professor Bell, of St. Andrew’s,
who investigated an outbreak of scarlet fever in that town
in 1870, and believed that the milk became infected by
the milk carrier and her children, who were suffering from
this disease.

Other epidemics have been shown very conclusively
to be due to this cause, as one of recent date may be
mentioned, that in Bloomsbury in 1883, which was in-
vestigated by Mr. Power of the Local Government Board,
and Mr. S. R. Lovett, Medical Officer of Health of St.
Giles’. In this case it was shown that the milk coming
from a particular dairy in St. Giles’, was responsible for the
disease in that neighbourhood, and in St. Pancras. The
milk was received by the dairyman from a farm in Surrey,
some portion of it also being distributed in the parish of
Camberwell, where it was received direct from the Surrey
farm. In Camberwell there was a similar incidence of
scarlet fever upon the milk-drinkers that was found in
St. Giles’ and St. Pancras, while, as further evidence that
the milk was infectious on leaving the farm, it was
found that among the families of six railway servants who
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the writer recollects a child being removed to hospital
with a view to preventing his brothers and sisters con-
tracting scarlet fever from which he was suffering ; con-
siderable care was taken to prevent him, on leaving, from
taking away anything he had had during his illness. Some
time after this, during the removal of the family into
another house, his mother noticed a toy, which had been in
his possession while ill, in the hands of a younger brother
who had until then escaped. Within a few days this child
sickened with the same disease and shortly afterwards died.
The toy must have retained for a long period the infection,
which had only awaited its opportunity for the production
of a fatal disease.

Other instances are on record, that scarlet fever poison
may thus remain dormant for more than a year without
losing its power.

Writing of diphtheria, Dr. Thorne refers to instances
which came under his own notice, in which the facts
warranted the conclusion that the poison of diphtheria had
been retained for months about premises in which cases of
this disease had previously occurred. :

These cases need not excite our surprise when we recall
to mind the story told of wheat taken from the coffin of a
mummy, where it had been placed some thousand years
before, and which was yet found capable of propagation
after all this lapse of time.

But at what period of the disease does the sufferer first
become capable of imparting infection? We have said
that from the moment the poison is received until the
appearance of the first symptoms, there is an interval of
time or period of incubation in each of these affections.
There is much reason for believing that during this period
the poison is not given off. This is best shown when a
child ill with measles is accidentally admitted into a hos-
pital ward where are other children who have not previously
had the disease. If he remain there only for a few hours,
he will likely enough have infected some number of those
in the ward with him ; his disease is then recognized and
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CHAPTER IIL

MEANS OF PREVENTING COMMUNICATION OF INFECTIOUS
DISEASE.

HAVING made ourselves acquainted with the manner in
which infectious diseases are communicated to man, we
must give our attention to the ways in which this com-
munication may be prevented.

From what has already been said, it will be sufficiently
obvious that no single rule can be made for all affections,
for while some have one method of attacking man, others
have another, and our means of prevention must therefore
have relation to the method of attack. Broadly speaking,
all are dependent upon want of cleanliness, or, to be more
exact, upon “the presence of matter in the wrong place,”
for the dirt with which we have to deal is not mere
débris of lifeless matter, but contains a vital organism.
There is no doubt that the waste material of the body
even in health is itself a ready source of disease, but of a
kind with which it is not our business to concern our-
selves. The matter which may cause infectious disease
is its companion rather than its result, for where the one
is found there may the other be also; not depending
upon it for its first presence, although perhaps  under
some circumstances developing readily in it. The dust
which hangs about the house may have with it the germs
of scarlet fever; the dirt which soils the linen may con-
tain the poison of enteric fever; and again, the filth
that fills the cesspool may not only receive the poison of
the same disease, but may provide for its growth and
increase. The enforcement of cleanliness is, therefore,
the prevention of disease, and especially of some of those
diseases whose poisons may grow outside the body. These,
from the fact that they are discharged from the body with

: D2
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need for the risks which are daily incurred by a large
number of the population, for the means of safely disposing
of the waste material of life are within the reach of all.

It would be beyond our province to enter in detail into
the various modes of dealing with excremental matter, but
we may briefly touch upon those requirements of health
which must be held in view if we are to escape disease.

Wherever there is a water-carriage system we are
exposed to danger from the sewer, for it must neces-
sarily at times, through its communication with a number
of houses, receive poisonous material giving off emana-
tions which, carried into other houses, would expose the
inmates to risk. The drain of the house must therefore
be aérially disconnected from the sewer. This can be
effected by the use of proper water-traps at both ends of
the drain, at its entrance to the sewer and below each
opening in the house. These will, if the sewer be ven-
tilated so as to prevent any undue pressure within it,
effectually guard against the admission of air from the
sewer into the house. But this is not quite all ; the presence
of a closed cavity, such as the drain then becomes, may
itself be a source of danger, for not only will the air of this
cavity become charged with emanations from effete matter
constantly passing through it, but the reception of hot
water into it will so expand its air-contents as to cause them
to pass through the traps and enter the house. This air-
space then must be ventilated, and this is best done by the
continuance above the roof.of the soil pipe. Still even
with this arrangement all our difficulties are not overcome,
for the air in the drain will practically remain unchanged
and will gradually charge the water in the traps, which in
turn by evaporation from its surface, or by the bursting of
bubbles, may discharge into the air of the house the poison
which it contains. It is therefore necessary not only that
the water in the traps should be changed by flushing, but
that its pollution should be rendered impossible by the
maintenance of a current of fresh air through the drain,
and this can only be effected by the provision of another
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they are not alike infectious in the earlier stage; thus,
there is a greater probability that some diseases will have
been communicated to other people by the time the disease
is recognized, than is the case with the rest. Let us first
consider the case of measles, which is so highly infectious
in its early stage, even before the eruption makes its ap-
pearance, that in all probability if the sufferer have been
in close contact with other children, the latter have become
infected before isolation can take place. In considering
then what shall be done if infectious disease appear in a
family, thought must be had for the isolation not only of
the individual who is already attacked, but of those who
may be incubating the disease, and particularly when the
disease is, like measles, very infectious in its early stage.
This is of especial importance when the question comes
to be decided whether the sick shall be sent away from
the healthy or the healthy from the sick, for if the latter,
although showing no signs at the time, are already infected,
they may by their removal to another place, become fresh
centres for the distribution of disease. Taking as our
example of an affection very infectious in its early stage,
the disease to which we have referred, and supposing one
member of a young family were attacked with measles,
which would obviously only come to be recognized as
measles on the appearance of the rash, should we be
acting wisely in recommending the distribution to one or
more other places of the remaining children who will have
had such contact with the sufferer as must always take
place where a few children, who are brothers and sisters,
live together in the same house? The question can only
be answered if regard be had to other considerations ; if
the other children could be removed to a home where they
may subsequently develop the disease without exposing
fresh children to risk of infection, there can be no objection
to such removal taking place, although no great promise
can be held out that good will result from such a course.
The convenience of the family in making arrangements
must therefore be studied. But the alternative plan will
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another week or two to avoid close contact with those
who are known to be susceptible to the disease.

The next step is to render innocuous the room which has
been occupied — the bed, bedding, furniture and clothes
which have been used by the infectious person, care
being taken to include garments worn even some days
before the illness.

But before concluding this branch of our subject, we
would desire to urge the destruction by fire of all articles
which are of no great value, so as to reduce to a minimum
any risk which may occur from inefficient disinfection,
since for all that is left we must entirely depend for safety
upon those chemical processes the consideration of which
we must leave to a later chapter.

We have as yet not touched upon what the house-
holder may do to prevent the admission of disecase by
means of milk. Our knowledge of the circumstances under
which milk becomes infected is too vague for us to rely with
too much confidence upon such precautions as we are able
to take to prevent its infection, but we shall only be
following the dictates of common sense if we entirely
prohibit the use as food for man of the milk of any cow
which has recently calved, or of any animal which is not in
perfect health. We must carefully guard the milk pail
from pollution with water which is not altogether free from
impurity, particularly from matter of excremental origin ;
and further, from risk of infection by proximity to any
person who is suffering or has recently suffered from any of
the infectious diseases. But when we have done all this we
cannot be sure that our milk supply is a safe one ; there is
indeed but one way in which the milk consumer can hope
to ensure this. It has been noticed during more than one
epidemic due to an infected milk supply that those who
boiled their milk before drinking it escaped disease, while
those who drank it unboiled suffered. = This was observed
quite recently in the outbreak of enteric fever in St.
Pancras to which reference has been made ; in one house
lived two children, both of whom received milk from the
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The course of the disease is, it will be seen, hastened when
the virus is inoculated ; and further, the affection is usually
of a milder type than when contracted in the ordinary way:.
While this method had the advantage of reducing mor-
tality, it was unsatisfactory for more reasons than one.
In the first instance, it was attended by some loss of life,
and secondly, whoever was inoculated was a source of
danger to other susceptible people during his whole illness.
But people in former days were but too glad to find any
way of mitigating the severity of this dire disease, and
this method was therefore practised until Jenner's great
discovery, in 1798, led to the introduction of vaccination,
and rendered inoculation unnecessary.

Jenner observed that the milkers of cows were not
attacked with small-pox, a fact which attracted much
attention at a time when to escape from small-pox was
a comparatively rare event. He further observed that these
people contracted an affection from the cow which could
be communicated by inoculation from one individual to
another, and that protection from small-pox was enjoyed
by those who were thus inoculated. It has remained for
future generations to understand more thoroughly how this
protection is brought about. In the time of Jenner, cow-
pox, the disease communicated from cow to man, was of
much more constant occurrence in the cow than at the
present time. Now it is a rare event for cow-pox to be
found. What, then, has happened to prevent the appear-
ance of this affection amongst these animals? To answer
this question let us think for a moment of certain points in
the behaviour of the disease; first, it occurs only in the
female animal, that is, the animal with which man comes
most in contact; secondly, the disease appeared on the
teats and udder alone, the very parts of the animal con-
stantly exposed to human touch. A moment’s thought
leads to the conclusion that man must in some way or
other be the means of communication of cow-pox to the
cow. But whence comes the disease which is thus conveyed ?

Before the introduction of vaccination, it was, as we have



INFECTIOUS DISEASE AND ITS PREVENTION. 47

said, the exception for any one to escape small-pox, just
as in our time it is the exception for individuals to suffer
from this disease; supposing, therefore, that man, while
suffering from small-pox, in the act of milking inoculated
the cow, his opportunity for doing so at the present time
would be enormously reduced. Thus we can understand,
that if cow-pox in the lower animal depends for its origin
upon small-pox in man, it would necessarily be more seldom
found in the present day. There is, indeed, but little doubt
but that cow-pox results through the inoculation of the
cow with the small-pox of man, and that the passage of
the virus through the lower animal so modifies it that it
can be again introduced into man, producing an affection
sufficiently like small-pox to protect from an attack of this
disease, without being attended by risk to life or by any
power of communicating itself except by the process of
inoculation.

-The circumstances under which the cow can be thus inocu-
lated with small-pox matter are not well understood, and
the operation is very difficult of performance. Many have
tried unsuccessfully again and again, others have succeeded
by inoculation of the cow with small-pox matter in pro-
ducing small elevations or papules which have again given
rise to small-pox in man when the fluid they contain was
introduced into his system. It is, however, very difficult in
the laboratory to exactly imitate nature, seeing that we do
not know what the conditions are under which the cow
could contract this disease.

However much we may speculate on the question as to
how such inoculation may be performed, there is no doubt
that it has been accomplished by a few individuals, and the
success of the few is of infinitely more importance so far as
proof is concerned, than the failure of the many. As a
result of what is known of cow-pox in the cow, we have but
little hesitation in accepting as probable in a high degree
that vaccine lymph is really small-pox modified by being
passed through the cow.

Vaccination, indeed, resembles inoculated small-pox with
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lation of cattle just in the same way as the passage of viru-
lent small-pox poison through the cow so alters its character
that it can with safety be used for the inoculation, ze., the
vaccination, of man.

This then is the method which has already since Jenner's
time been the means of saving many millions of lives from
small-pox, and which might save many more were the value
of the operation and the proper mode of its performance,
better understood.

At the present moment, while continued efforts are being
made to mislead the public as to the value of vaccination,
it will not be out of place if we consider very briefly how
much vaccination has done for us, and how much it might
do if its value were more generally recognized. First, let us
point out that small-pox is not one of those diseases which
are known to be spread through the excreta, or through
milk ; we cannot therefore hope by improved methods of
drainage, or by care for the protection of our milk supply,
to lessen this disease among us. Just as we are liable to
contract measles and whooping-cough whenever we may
become exposed to its infection, so we are naturally equally
liable to suffer from small-pox. There are probably not
very many people who attain adult life without having
passed through measles, so before vaccination was intro-
duced there were not many people who in early life escaped
small-pox. Wherever we turn the records of past times
tell the same story. In the tenth century, Rhazes, a Persian
physician, begins a book by inquiring “ Why do we seldom
find one or two people out of twenty who have not suffered
from small-pox ?” In the last century, Siiszmilch, who was
working at statistics concerning population, stated that a
twelfth of the total deaths were due to small-pox. And
again, Dr. Storch, who died at Eisenach in 1751, says that
“from love or small-pox few people were exempt.” The
behaviour of small-pox in the last century in our own
country is especially instructive. Dr. J. C. McVail, of Kil-
marnock, has recently shown what small-pox did in that
town. In the beginning of the year 1728 the schoolmaster

[H. 20.] E
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revaccinated.” If these people had all previously had small-
pox, their escape would have been no matter for surprise ;
but in view of the fact that they had not so suffered, and
that those who had not been revaccinated contracted small-
pox, there is not the least doubt that the immunity of the
remainder was the result of vaccination.

There is still another lesson to be learnt than that of the
saving of life. Itis that whereas in the last century death
from small-pox was almost limited to early life, now it is
the older persons who more particularly become its victims.
How has this change been brought about? The story of
Kilmarnock and the story of Chester make this perfectly
clear. In the last century but few people, as already stated,
attained adult life who had not in their early days passed
through an attack of small-pox; now but comparatively
few have thus suffered, or rather they have suffered in carly
infancy from that affection which we know as vaccination,
but which there is so much reason for believing is small-pox
modified by transmission through the cow.

Now future protection against disease is dependent
upon the thoroughness with which the susceptibility of the
individual is exhausted, and it is more than probable that
vaccination in one or two places only does not protect for
so long a time as small-pox does when contracted in the
natural way.

We must then learn the following lesson: 7Ve value of
vaccination as a prolection against small-pox depends upon
the manner in whickh the vaccination is performed.

It is possible by the introduction of vaccine lymph
in one small place, to obtain complete protection against
small-pox ; but for a while only. If the protection is to
last for a number of years, the vaccination should be in
five, or in four places at the very least, and should be
performed in such a manner, that the scars resulting
should together have an area of at least one-half of a
square inch.

Moreover, the amount of protection is dependent upen
the vaccination running a natural course, The fact that
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render the individual altogether insusceptible for a time
and nothing can be done until he again becomes suscep-
tible to this affection. In all probability his susceptibility
to attack from natural small-pox returns at the same time,
and it is usually a mere chance as to whether he is again
vaccinated before being exposed to infection,

If vaccination is performed in the best way in infancy,
may we assume that we are proof against attack from small-
pox for life? Experience has shown that we may not do
so, for although vaccination in infancy will in most cases
lessen the severity of small-pox during the whole period of
existence, and thus largely save life, its full protection
against attack from small-pox has a tendency gradually
to diminish as time progresses, and every person should,
therefore, on attaining the age of puberty be revaccinated,
care being taken that when possible the vaccination is done
direct from the child’'s arm or from the calf, and as
thoroughly as in primary vaccination. As a general rule,
this will be sufficiently early ; but if the primary vaccina-
tion be badly performed, or if there be known exposure to
infection, this period of life must not be waited for.

With properly performed vaccination and revaccination,
small-pox would be practically abolished from the country.
That revaccinated persons are protected against small-pox
there is the strongest evidence—witness the protection of
the nurses in the hospital already referred to.

In practice it will be sufficient if all persons are pro-
perly vaccinated in infancy and revaccinated at puberty.
The number of cases of small-pox which occur after efficient
revaccination is so infinitesimally small as not to be worth
consideration.

We have already shown that inoculated small-pox runs a
different course from small-pox acquired in the natural
way, and that the eruption appears some days earlier ; so we
find that vaccination, which we have regarded as represent-
ing the local vesicle without the general eruption, runs
a course resembling that of inoculated small-pox. This

difference in time becomes of great importance when
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be rapidly vacated, for the fumes will become unbearable,
and the door closed. Twenty-four hours should elapse
before the door is again opened, the room should then be
well ventilated and thoroughly cleaned ; the paper should
be stripped, the ceiling limewhited. The amount of disin-
fectant used must, of course, be in proportion to the size of
the room. Drs. Fischer and Proskauer found that there
must be six ounces of chloride of lime and ten ounces of
hydrochloric acid for each cubic yard the room contains,
which is roughly at a cost of nearly twopence a cubic yard.

Before leaving the subject of disinfection of rooms it
will be well to point out the utter futility of attempting
their disinfection, during occupation by the sick, by the
use of other substances which are now so freely placed
about rooms in saucers, and which for such a purpose are
practically as valueless as the charms and philtres to which
we have referred in our earlier pages.

For the disinfection of different articles we must trust to
other reagents; and here again we must remember that
the most recent knowledge has shown how little depend-
ence can be placed upon the majority of substances which
are now used. In the hands of Koch, the use of corrosive
sublimate has been most successful. Experimenting with
living organisms, he found that a solution of the strength
of one part in five thousand was sufficient to destroy
most organisms, while one part in a thousand * destroyed
all. The solution had but to be painted over the surface
of the infected article and allowed to remain there for
half an hour to do all that was necessary ; it could then
be washed away and the article thoroughly cleansed. There
is, however, one serious drawback to its use—its exceed-
ingly poisonous properties ; as small an amount as three
grains has been known to kill a child, and but a little more
is sufficient to cause the death of a man or woman. It
is very inexpensive, and its poisonous properties are the
only objection to its use, but the risk may be diminished

* Roughly one ounce of sublimate dissolved in six gallons of
water,
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sufficient, and may be trusted to for the disinfection of any
ordinary bed or bedding. When the article to be disin-
fected is of great thickness or of dense substance an inter-
rupted application of the heat is useful in assisting the
penetration of the steam. By this method the article to be
disinfected exchanges the cold air it contains for the hot
steam to which it is exposed, and the maximum heat in
the interior is more rapidly attained. Steam has the further
advantage of not damaging the articles disinfected to the
same extent as hot air. Cotton and wool fibre stand
exposure to it well, and feathers and horse-hair are not
injured. Colours fade somewhat, becoming a lighter shade ;
leather only will not stand exposure to steam.

We have still to decide upon what is to be done in the
sick room with infected linen and with the infectious excreta
of the patient. Linen, we have seen, may be freed from
infection by thorough boiling, but arrangements will have
to be made for its safe disposal during the period that it
awaits boiling, and this we would recommend should be as
short a time as possible. It may during this interval be
steeped in a solution of corrosive sublimate of the strength
of one part in a thousand ; if this fluid be objected to on
account of its poisonous properties, it then becomes neces-
sary to use some other re-agent, and this will necessitate
our falling back upon one of a somewhat numerous class
which, while they do not destroy permanent spores, are
yet very useful in preventing their further development
while in contact with the disinfectant, This class includes,
amongst others, carbolic acid and thymol ; to the first of
these objection may be taken that its use in place of a solu-
tion of corrosive sublimate is merely substituting one
poison for another; it is, however, in such general use
that its poisonous qualities are universally recognised,
and owing to its powerful odour the probability of acci-
dent occurring from its use is more limited. A solution
of the strength of two parts in a hundred is sufficient to
prevent the further development of organisms, but it will
not, as has already been stated, destroy the spores of all
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constantly open, both day and night, to allow of the free

action of the elements.
It will be convenient here to make some reference to

the precautions which should be taken in the event of
death from any of the infectious diseases.

In the preparation of the body for the grave, it should
be recollected that it is still capable of infecting those who
may come in close contact with it, and the same care must
be exercised by those whose duty it is to perform for it the
final offices. It should be washed with fluid containing
one of the disinfectants mentioned above, and as soon as
possible placed within the coffin, which should be at once
closed. The removal of the body to another room should
not be encouraged, seeing that such removal prevents the
limitation of contagion to those parts of the house already
infected. Burial should not be delayed ; our thought must
be for the living, and nothing but an unwise sentiment can
make us wish to retain above the earth that which may
be a further cause of death.

[H. 20.] 14
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carelessness of those who are ignorant of the harm they
are doing, but would often enable the cause of disease
to be discovered. Without such information, an infected
water or an infected milk-supply may be carrying disease
and death into many a home, and the existence of the out-
break so caused remain unknown until the poison has
spent its force. If each case were at once made known, a
careful officer would at once suspect from an increase in
the number of cases that some new cause was in operation,
and would ascertain whether the drinkers of a particular
water, or of milk from a particular dairy, were suffering
out of proportion to other persons, and thus a number of
lives would come to be saved through the stoppage of the
supply.

Every person should assist, both in his own interest and
that of those among whom he dwells, in having every case
of infectious disease properly investigated. Only by such
means can its prevention seriously be undertaken.

Every community should insist upon the proper removal
and disposal of all waste matter, whether excrementitious
or of other kind, and pollution of the earth should be
rendered impossible.

A sufficient and wholesome water supply should be pro-
vided, one which, under no circumstances, is liable to
contamination.

While attention is devoted to water supply, other food
supplies should not be forgotten. Dairy farms should be
under constant medical supervision, to prevent outbreaks
of infectious disease, and to ensure that the water which
is used for feeding the cows or for washing the pails, is
free from contamination. No milk should be taken from
any but healthy cows, and this provision should exclude
cows which have recently calved. No person engaged in
attendance upon the cows, or in carrying the milk, should
be permitted to continue his duties if he have any infectious
disease himself, or if any person living in the same house
with him, or with whom he be otherwise in contact, is
suffering from such affection. Milk should be stored only

G






INFECTIOUS DISEASE AND ITS PREVENTION. 69

should be ascertained whether other opportunities for infec-
tion exist which would continue or be increased if the
school were closed, such, for instance, as children congre-
gating together at play. And again, if it be found neces-
sary to close a school, it should be learnt whether it would
not be sufficient to close that part which would exclude
from attendance only those of a particular age. It may,
for instance, have happened that the same disease may
have been prevalent in the neighbourhood but a few years
before, and that only children born since that time are
now susceptible to the malady.

The influence of laundries should always be watched.
No person suffering from infectious disease should be
allowed to remain in a house where linen from other houses
is received for washing, and no householder should allow
infected garments to be sent for washing to any place
before careful disinfection, and unless it can be washed
apart from those of other persons. The writer has known
one instance in which small-pox was contracted by a
laundry-man and became a source of disease to another
family through infection of the linen.

But while precautions are taken unceasingly in the
directions we have indicated, it must not be assumed
that the maximum good has been accomplished. As our
knowledge of infectious disease increases, so will our oppor-
tunities for its prevention grow likewise. We must then
be prepared to accept the teachings which time alone can
give, and apply the experience of the past to the preven-
tion in the future of those diseases which may then attack
mankind.






















































