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EPIDEMICS, PLAGUES, AND FEVERS:
THEIR CAUSES AND PREVENTION.

INTRODUCTORY.

A NEw and brighter prospect for the wealth of
nations, using this term in its old and best sense, has
been opened up in the last thirty years by the investiga-
tion of the causes and nature of communicable disease.
Discovery and knowledge are now so far ahead of
practice in Public Life-saving that we may confidently
affirm that if society, that is, if nations and individuals
represented in administrative power by the State, were
to fulfil the known principles of prevention, more than
half of human bodily suffering, and the mental suffering
belonging to it, would ere long be stopped. The
national will has to be bodied forth in responsive
activity throughout the system in order that spreading
diseases, and others partly within the field of corporate
regulation, such as those arising from excessive facilities
of aleoholic indulgence, may be reduced and extin-
guished. But the practical power of the engines of
extermination which science with unsurpassed sagacity
and ever-memorable labour has brought to the feet
of law, can only work with efficiency and ease through

the widest diffusion of sound instruction. National
B
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instruction is an essential part of the campaion. The
principles of saving health, physical, mental, moral,
ought never long to remain the property of the few,
but to be diffused and impressed with authority on
young and old throughout the country. While we
teach the children of England in compulsorily-attended
schools the names of ancient and unworthy kings,
or of rivers in South America, or of lakes and moun-
tains in Asia, we still omit to teach in public or
private schools, to the young or to adults, many of the
weightier matters which closely concern life, health,
prosperity, happiness ; we make no provision that before
great responsibilities begin, the foundations of well-
being, and the first duties of ecitizenship should be
impressed on the mind, and wrought into the con-
sciousness of the growing generation. Primary duties
to the State, the city, the family, of a kind which is
only realized through competent instruction, are left to
be taken up haphazard, or to be learnt only through
calamity, or to be ignored.

An educated voter may know enough to condemn
the political rule of old Mesopotamia, or the follies of
the Dark Ages, but he may nevertheless vote for a
Town Councillor who builds pestiferous dens where
fever always lodges, and who cares nothing for the
powers we possess for the security of the people. But
one who is acquainted with some of the main principles
of science in relation to civic life, as they may be
taught to all, will be likely, if he exercises his functions,
to give weight in choosing a representative to a can-
didate’s character as an honest and vigorous enemy
of all that drags down the multitude into the mire
of despond. The multitude itself would be raised by
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ments which are well-ventilated and dry remain free
from the disease.

Thus a particular kind of wood, not well seasoned,
a dark, damp, and ill-ventilated situation, and the
presence of a particular fungus-spore or microbe, are
required for the development of the Rot. |

Even more instructive as illustrating the action of
many diseases in living creatures are the discoveries
which have made us familiar with the process of
fermentation, and the growth of the yeast-organism
in certain liquids which afford appropriate nourishment.
Yeast belongs to the family of the Saeccharomyeetes,
and is destitute of mycelium. It multiplies by buds
and spores like all the elementary fungi (Schutzen-
berger). The most favourable temperature is from 25°
to 35° C. (77° to 95° F.); it is inactive below 9° C.
(49 6 F.) and above 60°C. (140° F.), the temperature
at which albuminoid principles begin to coagulate. The
most favourable form of yeast-food comprises three
groups, carbohydrates, proteids, and mineral matter.
If yeast be added to a solution of sugar, fermentation
begins in twenty-four to thirty-six hours, and continues
for days. Yeast may grow well in the serum of blood,
and the produects of intestinal digestion are favourable
to its growth. Mineral salts (alkali phosphates) are
necessary ingredients for the nutrition of yeast-cells
(Pasteur). Iron salts in large proportion are in jurious.
Potassium phosphate is very favourable ; sodium phos-
Phate meffectual ; magnesium salts favourable. Aeccord-
ing to Mr. Salamon (Cantor Lectures, Society of Arts
Journal, Oct. 1888), phosphorus, sulphur, potassinm,
together with either caleium or magnesium, have been
shown to be essentials: other mineral ingredients, such
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as chloride of sodium (salt) may be, and probably are,
of vast importance in controlling the production of the
proper type of yeast-food. If now we turn to the
consideration of the composition of the normal wort,
we find that all the most favourable conditions are
obtained. Carbohydrates are in their most desirable
form as maltose and dextrin. Nitrogenous bodies are
represented by proteids and amides, and there 1s
abundant though not excessive supply of mineral
elements.

The commonest ferment of wine is, according to
Pasteur, saccharomyces ellipsoideus, which is found
on the surface of the grape, and introduced into the fer-
menting vats. The cells, which have an average diame-
ter of about 10 micro-millimetres (about 45 in.), grow
by budding and division; but if their development 1s
hindered, say by the drying up of the containing liquid,
globules or spores are given off, and these, when carried
to a suitable nidus, reproduce the original form of the
fungus. They are capable of resisting dryness, very
high temperature, and various conditions for a long time
without losing their power of germination.

Yeast of the species commonly used in breweries
(saccharomyces cerevisiae) is only one among many
fungi capable of inciting alcoholic fermentation. A
Jarge number of kinds of saccharomyces can ferment
maltose, but S. exiguus and S. apiculatus are unable to
do so. The various fungi of the saccharomyces class
have special facilities'for growth and chemical action in
special liquids, and this characteristic may be noticed as
applicable to a large class of diseases (zymotic) caused
by similar organisms.

The following points deserve attention in connection
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with the behaviour of disease germs in the human body.
A large number of organisms are capable of existing on
the nutritive material, such as wort, and the vigorous
growth of any particular kind depends on the exact
condition, composition, and temperature of the material.
Yeast has an incubation period, a period of great ac-
tivity, and a period of decline, after which it cannot be
re-started in the resulting product. It is not incapable
of growth in animal fluids, such as the serum of blood,
detached from the body. It is highly sensitive to the
presence of very minute quantities of mineral matter,
and this quality has been noticed with most other fungi
and microbes. In certain unfavourable conditions, fer-
ment fungi, instead of budding, give out spores, which
are capable of resisting cold, heat, dryness, for a long
time,

The microbe connected with the ferment of wine, is
found in the winter in the excrement of herbivorous
animals and on the dung-heap. Other fungi behave in
a similar manner.  Saccharomyces apiculatus, which is
found on gooseberries, ete., is washed off them by the
rain, dispersed by the wind, anc falls to the ground with
the fruit, where it remains buried through the winter as
a dormant spore; in the summer it returns to the
ripened fruit,

We may fairly regard grape-juice as the blood of a
plant, and the ferment as a disease which decomposes its
constituents. The spores and cells of this disease are
widely dispersed over the soil and in the air, and doubt-
less develop in enormous numbers on organic matter
and vegetable débris on the surface of the earth.

Another alcoholic ferment, mycoderme, has the pecu-
liarity of growing on the surface of alcoholic liquids
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exposed to the air, when fermentation is over or nearly
over. Its growth is very rapid, a few cells are enough
to cover the surface in the course of forty-eight hours.
It can, in certain liquids, carry on fermentation inde-
pendently. This fungus may be compared with the
diphtheritic fungus which is apt to attack the throat of
children recovering from measles. The discovery of the
apparent identity of mycoderma with the microbe of the
infantile disease, thrush, is remarkable.

The carpozyma apiculata of Engel appears to be the
most widely diffused ferment in nature. It is found on
all kinds of fruit, and it is generally the first to bud in
the must. It is probably very commonly present in
the air.

Among other kinds of fungi which are largely dis-
tributed over the surface of the earth, the following may
be noticed.

Bacterium termo, the microbe of impure water, or
water exposed to the air in a room, and associated with
putrefaction.

This microbe is certainly common, and, according to
Sternberg, invariably appears in decomposing albuminous
substances.

Buacillus subtilis, or hay bacillus, flourishes on liquids
and on damp, solid, nourishing media. They occur
largely in air, soil, dust, ete. ~They form a white efflor-
escence on the excrement of herbivorous animals; they
flourish on potatoes (artificially) and are aerobic. They
may be cultivated on blood-serum. The spores exist in
great numbers in ordinary hay. Cohn caleulated that
the hay bacillus multiplies so rapidly that the whole
Atlantic could be filled with them, in two days, if
their growth were unopposed.
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Aspergillus niger develops within twenty-four hours
on damp bread, lemon, ete., but especially well in a
prepared mixture. After three days spores cover the
surface.

The diseases of plants are caused by two chief series
of influences : (1) The injurious action of the external,
non-hving world, such as unfavourable soil, air, tem-
perature, poisons, ete. ; or (2) the attacks of living foes,
especially parasitic insects and fungi.' Many conditions
of the environment are both unfavourable to the plant
attacked and favourable to the foe which attacks it, or
conversely. If a piece of fruit, bread, jam, or dung, be
placed on a dish covered with a bell-jar, and kept damp
for a day or two in a fairly warm place, it will soon be
covered with a dense erop of silky gray fungus. Fine
threads stand off like the pile of velvet, and these fine
filaments arise from other still finer ones which branch
in all directions on and in the substratum, and which
serve to hold the fungi in position. The mucor, or
mould, consists of erect, aérial filaments (hyphae), and
creeping thinner ones which send down numerous
branches into the substratum. The submerged hyphae
of the whole network (mycelium) absorb the food sub-
stance, the aérial make use of this food when digested
for growth and reproduction. After some days the tips
of the aérial hyphae undergo a change, each of them
swelling up into a ball like an inflated bladder, which
18 full of protoplasm. Each of these globular swellings
1s about as laroe as a small pin-head, and its protoplas-
mic eontents soon become divided up into some dozens
of separate masses, the young spores. In a few hours
the globular swelling may be compared to a bladder full

' Diseases of Plants, Marshall Ward,
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of shot, The globular spore-case gradually becomes
brittle and dry, and breaks, scattering the little spores
in all directions. The spores are each about 475 of an
inch in diameter. If a spore be placed in a drop of
water it will soon germinate and form a hypha resemb-
ling the parent structure. This will die down in a short
time, unless a drop of sugar solution, moisture from the
jam, or other dead vegetable or animal matter be added.
In this ease it will grow and thrive, forming a mycelium
like the natural growth alluded to above. Thus the
favourable soil of these fungi (saprophytes) is dead and
rotting vegetable and animal matter. And where this
soil exists, with a certain amount of moisture, the mi-
crobe or its spores will quickly be deposited from the
air and develop in immense numbers, soon to scatter
forth their seed into the air, to be earried to fresh feed-
ing-ground, many perishing on the passage, but those
that survive multiplying by millions in a few days.

There is much resemblance in the nature, develop-
ment, and mode of spread, of saprophytes and of fungi
or microbic diseases of living plants. In some Instances
the same fungus may subsist alternately or equally well
on living and on dead organic matter. It is only re-
cently that the life history of the most formidable fungi,
blights, or microbes feeding on living and dead vegetable
matter has been laid open to view.

“In no region of science has superstition held sway
more tenaciously, perhaps; and even to-day thEl:E are
not wanting country people who believe that ° blights
and ‘mildews’ are mysterious visitations. . . .”

The following are among the principal jiiseases of
plants, and may be briefly noticed, as typical of the
microbic pests of the vegetable world.

eacernan
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Peronospora Viticole, ©“ Mildew.” This growth in
many respects resembles the “ mucor” which has been
already noticed as developing on damp organic matter,
such as jam and stable manure. It causes great de-
struction among vineyards. The zoospores, little ac-
tively-moving microbes, about ;5 inch in length, if
put in a drop of water on a vine-leaf, bore by tubes
which they put out into the vine-leaf ; each germ-tube
grows up eventually into a mycelium between the living
cells of the leaf, feeding on their contents and killing
them. The hyphae of the mycelium pierce the cells and
absorb food. The conidia of the aérial hyphae sown in
a drop of water germinate, and the particles of proto-
plasm thrown out move about and at last escape actively
mto the water. These again (zoospores) when sown on
another damp leaf reproduce the mycelium as before.
The spread of this disease is favoured by damp weather,
and it is probable that the conidia are conveyed from
plant to plant through the air. Both peronospora and
oidium, another very destructive vine disease, were
brought to Europe from America. The spores of oidium
escape into the air as fine dust, and spread with extreme
facility. When a spore lodges on a leaf, it germinates
with moisture and warmth, pierces the epidermis, and
grows,

The pythium or damping off of seedlings, mustard
and cress, etc., especially where these are too thick to-
gether and subject to damp, is a disease which grows by
the hyphae secreting at the blunt tip a ferment which
fiissolves the cell-walls of the seedling, wherever it comes
1 contact with it. Thus it passes from cell to ecell,
feeding upon them. The spores germinate on the damp
soil, so that the first places attacked are the lower parts
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of the stems. Sometimes this process may be varied,
and tubes are put forth which produce zoospores. These
after a short time of active movement come to rest, put |
out delicate hypha-like processes, which bore their way
into the cells, and mycelium is rapidly developed.
Moreover the pythium has the very remarkable power of
going through various transformations by which it forms
an oospore, protected by a thick and tough coat, enabling
it to endure the winter and to remain a long time with-
out germination. In the spring the film bursts, and a
hypha is put forth which develops spores, zoospores, ete.
as before. It can for some time live as a saprophyte, as
well as in the parasitic state, so that it is difficult to
remove from the seed-bed where it has been abundant.
Potato-disease spreads by the hypha developed
from a zoospore dissolving its way into and through the
cell-wall of an epidermis cell of leaf, finds its way into
the living substance, starts a new mycelium, the branches
of which spread with enormous rapidity. The zoospores
can also penetrate the skin of young potato-tubers if
these are lying on the surface of the soil. Millions of
zoospores may be developed in a few hours in moist
warm weather. Leaf flaps upon leaf over the whole
area ; quite apart from wind-blown conidia, the zoospores
can spread from any centre. The sudden and widespread
blight which makes the farmer think that many of the
plants are suddenly attacked together owing to some
ceneral influence, is really due to the simultaneous
development of millions of zoospores, which have been
distributed over the field during the preceding days or
weeks, The obvious connection between the pestilence
and the weather is that the latter favours the rapid
development of the fungus. Measures of prevention :
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(1) Take all precautions that tend to prevent the
fungus from establishing itself in the potato fields; (2)
select varieties offering most obstacles to the fungus;
(3) gather haulms into heaps of fermenting manure, or
burn if possible. Cover tubers with soil where the
disease appears. Spores are blown by the wind, flapped
from leaf to leaf, carried on clothes, fur of animals,
feathers of birds, and inseets.

The Smut of Corn, a fungus, enters the seedling
when it is still very young, and then grows up with the
growing plant, and does not show itself till the fruit
begins to ripen. The sooty grains are spores which will
germinate in water; about ¢ inch. “Their extreme
lightness when dry enables them to float in the air;
countless millions may be formed on a small patch of
corn-plants, These spores may be retained dry for many
years and still preserve their power of germination and
infection. In a drop of water they germinate in from
twelve to forty-eight hours. On germination the outer
covering bursts, a protoplasmic tube emerges, and this
grows in length, divided into about three partitions. Ina
few hours, each segment has given rise to an extremely
minute process, which separates off as an independent
organ. These sporidia, usually in pairs, infect the
young corn-plants.

The sporidium, in contact with the moist tissues of
the very young corn-plant, when the little root is emerg-
ing from the seed and entering the soil, creates an
extremely delicate germinal tube, which bores into the
young cells. All danger is past when the cell-walls are
older and thicker. The germinal tube bores its way from
cell to cell, and reaches the growing apex in the bud of
the shoot. Here it permeates the plant, and all this
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is not seen. But when the plant is engaged in swelling
out the grain with starch, ete., the parasite revels in
these stores, forming a dense network of hyphae in the
grain. Now, as it was plain by these discoveries that
the life of the smut coincided with the development of
the grain, and that it was situated on it, modes of dress-
ing grain came into use by which the disease has
almost been got rid of from our cornfields. The seed-corn
is soaked in a weak solution of sulphate of copper, then
rapidly removed and dried for sowing. Rapid singeing
has been tried, but the spores when dry will stand a
very high temperature for a short time. Freezing has
no effect. Still, despite these measures, the “ bunt” or
“smut” continued to appear in places, even with the
best dressings, It was then shown that invasion took
place from spores which existed on wild and cultivated
grasses. Moreover, Brefeld found that in watery extracts
of manure or vegetable substances the sporidia sprout on
their own account, and give rise to many others, as long
as food holds out. The products in twenty-four hours
amount to many millions. But the hyphae must be
ready to attack the tender seedling at the right moment
in order to infect it.

The exoascus of plums, ete. attacks fruit, and the
spores sprout like yeast-cells. Moreover, the myecelium
remains attached to the branches, and may endure the
winter, and be ready to renew the invasion of the fruit
when it appears.

The lily disease is produced by a myecelium fungus.
The conidia are transferred by wind, insects, ete., and
favoured by damp. The hypha bores its way by aid
of a soluble substance. Sclerotia containing masses of
mycelium survive hard weather and exposure, having
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a tough outer surface. A peziza, a very complex
structure, springs from the sclerotium. The peziza fires
off ascospores, which are carried by the wind or other-
wise to rich soil near plants. Here they germinate, and
their hyphae feed on the organic matter extracted by
rain, ete. In a short time the mycelium produced may
creep along the soil, and the tips of hyphae bore into
the tissues, or the mycelium may produce the botrytis
or polyactis form, the conidia of which directly affect
the plant. Then the fungus, from inside the plant,
sends forth hundreds of thousands of conidia-bearing
hyphae, and sheds millions of spores on the plants
around. Some conidia are scented and attract insects,
and so gain access to flowers, In dry summers the
lilies show only a few spots ; but in dull, cold, damp
seasons the tissues remain for a long time in a soft
* susceptible ” condition, and the flower-buds may be
all destroyed.

The trametes radiciperda spreads in the wood of
the roots of pines, firs, and other conifers, and takes
1ts nourishment from the wood-substance, ete.! The
spores germinate in the moisture around the roots, and
put forth filaments which enter between the bark-
scales; thus the myecelium establishes itself between
the cortex and the wood. The spores may be carried
from place to place by mice and other burrowing
animals, The mycelium can. spread to another root of
another tree, if this comes in contact with one already
infected. The filaments of this fungus pierce the walls
of the cells of timber by means of a secretion, a solub]e
ferment, which they exude,

The agaricus melleus, a toad-stool parasite producing

U Timber, and some of its Discases. Marshall Ward,
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fatal disease in trees, extends beneath the soil by
rhizomorphs reaching several feet in length ; on reaching
the root of another tree, the tips of the rhizomorph
penetrate the living cortex, and spread into the vessels,
tracheides, ete. of the wood.

Trees are subject to a number of diseases through
wound parasites, which attack at the surfaces of wounds,
cut branches, torn bark, frost eracks, ete., and spread
thence to the sound timber. Squirrels, rats, cattle,
ete., nibble or rub off bark ; snow and dew (rime) break
branches ; insects bore into stems; wind, hail, ete.,
injure young parts of trees, and thus the fungi gain
access. “Many a fine oak and beech perishes before
its time, or the timber becomes diseased, because the
spores of one of these fungi alight on the torn or cut
surface of a pruned or broken branch.”

Several diseases of trees and plants are found to
have a double life, part of which is spent on one kind
of plant and part on another. Thus a very disastrous
disease of pine trees, the Peridermium pini, has been
shown to be a form of a disease which 1s very common
in groundsel, the Coleosporium senecionts.  Spores
from the former sown on the leaf of groundsel give
rise to hyphae which enter the stomata of the groundsel,
and there develop the well-known fungus which spreads
in the leaf-passages of this plant. It is important in
nurseries of young trees to keep the ground clean from
groundsel, since they harbour the coleosporium under
the hest conditions for infection.

Similarly, the aecidium on the barberry is a phase
in the life-history of the fungus which causes wheat-
Tust.

The process by which plant-diseases are able to




NATURE OF SPREADING DISEASES IN PLANTS. 17

infect through wounds is usually somewhat as follows :—
The wood exposed to the air decays, apparently partly
through chemical action produced by damp, by oxygen,
and by gases, ete. contained in rain, and partly through
the action of mould-fungi and bacteria which obtain
a lodgment on the altered surface. The decomposed
organic matter becomes a suitable soil for the develop-
ment of fungi which are not parasitic on living parts,
and spores from these are very abundant. The hyphae
follow up the poisonous action of the juices of moulds,
etc., which have converted the outer parts of the
wood into a mixture of acid substances resembling the
humaus of black leaf-mould. In addition to such decay
as this, it is found that if the spores of true wound-
parasites alight on the damp surface of the cut or
broken branch, their mycelium can extend into the
still healthy and living tissues, and then, whether the
wound closes over quickly or slowly, the tree is
doomed.

Mildew of Hop-plants. The mildew of hops
appears to attack plants of all degrees of healthiness.
De Bary found that the potato-blight attacked healthy
and unhealthy plants equally, and that wherever the
spores rest, and moisture is present, the disease will be
generated." The same, mutatis mutandis, was found by
Marshall Ward to hold with regard to the coffee-mildew.
Hop-mildew, like so many other plant diseases, is a
mycelium, producing spores.

The hop-mildew is borne by the wind, and the
innumerable spores easily infeet mneighbouring hop-
gardens. Large hedge-rows and woods are some pro-

Y Journal of the Bath and West of England Society, 18834 :
“Mould and Mildew on Hc;u-plnnta," by C. Whitehead,

»
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hopelessly with the disease. It seems that the microbes
inzested are often not large enough to be detected by
the microscope until they have grown in the chrysalis
or moth. Infection spreads by the association of sick
and healthy worms. By separating the worms, and
securing healthy stock, that]is, moths and eggs quite
free from pebrine, Pasteur was able to restore to a great
extent the lost silk industry of France, though con-
tinually opposed by inveterate prejudice. *“ Sinece the
commencement of these researches,” he says, “I have
been constantly exposed to the most obstinate and
unjust contradictions, but I have made it a duty to
leave no trace of these conflicts in this book.”

The germs of pebrine when thoroughly dried lose
their virulence or die, hence the dust or débris of one
year may be innocuous in the following season.

The flacherie and the muscardine, two other diseases
of silkworms, were found to be due to parasitic growths,
and the remedy, as with pebrine, consists in the careful
separation of the sick from the healthy, the removal
and destruetion of all infected stock and mafterials, and
cleanliness. The microbes of flacherie fourish on
mulberry-leaves, and consequently the silkworms are
infected with this disease through their food. The
organisms may be swallowed by a healthy silkworm,
and will not develop nor be distinguishable by the
microscope in the intestinal canal, or in the leaf under-
going digestion ; but in the intestinal canal of worms with
Impaired digestion the organisms are found as in the
mplberry-leaf. These microbes, which provoke ferment-
ation in  the mulberry-leaf, retain their vitality for
years, and are not killed by drying. The spores lie
latent on the leaves till dew or rain, and a favourable
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envelopes or cysts, which are attached to the grass.
When the grass is eaten by the sheep or other suitable
hosts, the young liver-fluke comes out of the cyst and
takes up its abode in the liver of the host, and the fatal
circle 1s thus completed. A sheep does not take the
infection directly from another sheep, nor a snail directly
trom another snail. When the snail is absent, there is
no liver-rot. In Australia, however, the fluke exists both
in sheep and in human beings. L. trunculatus is said
not to exist there, but eleven other kinds of Linnacus
are recorded.

Drainage is usually very efficacious against fluke, and
care should be taken against the eggs from diseased
sheep being washed into ditches, ponds, or streams. A
brook may easily carry the eggs down to land at a lower
level. Eggs may be brought in manure, or adhering to -
the feet of men, horses, or dogs ; rabbits and hares
largely distribute the parasite.! Rabbits are often greatly
affected by fluke, and in one case a sudden outbreak of
the disease in an isolated flock was shown to have been
ntroduced by rabbits from a neighbouring wood. Sandy
soll is unfavourable to fluke, but heavy clay is favourable,
for the egas are washed along its surface into holes,
ditehes, marshy places, furrows, ete., where water stands,
and the eggs will hatech. Salt-marshes are free from
fluke, for the salt destroys the embryos, spore-cysts, ete.,
and also the snail. Dressings of salt or lime should be
given to land on which fluke oceurs, and the best months
for this operation are June and July, when the embryos
are hatched.  All eggs of liver-fluke should be rigorously

Y Journal of the Bath and West of England Society, 1883-4, by

Josiah Goodwin. See also Nature, for October 9, 1882, Professor
Leuckhardt,
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microzyme oceurring in marshy and unimproved
ground.?

Pleuro-pnewmonia of the Ox.  This highly infeetious
disease has been largely reduced in several countries by
legislation compelling notification, isolation, sIaughtc&r,_
and disinfection, In the Netherlands, for instance, in
1876, the slaughter of the whole herd where the disease
occurred, was made compulsory by royal decree, and this
regulation was followed by a reduction of eases from
1723 in 1876, to 951 in 1877, 698 in 1878, 157 in 1879,
and 48 in 1880. It was discovered in the Spoeling
district, by post-mortem examination of all cattle slaugh-
tered in the district, that the lungs of cattle often showed
the existence of pleuro-pneumonia of which there had
been no signs during life. Professor Brown states that .
pleuro-pneumonia is frequently spread by cattle said to
have recovered from an attack, but retaining for a con-
siderable period the power to infect healthy animals with
which they have come in contact. Moreover, “it is a
fact which is perfectly well known to veterinary patho-
logists, that a certain proportion of cattle in a herd in
which pleuro-pneumonia appears will have the disease in
a latent form ; in these cases the health of the diseased
animals is, so far as can be judged from external appear-
ances, unimpaired, and these apparently healthy animals
may be moved in any direction, carrying with them the
power to disseminate disease, without exciting the least
suspicion that they are the authors of the mischicf.”
(Compare the conveyance of diphtheria by persons
apparently unaffected.) “There is no doubt that man ¥y
outbreaks of pleuro-pneumonia, which have been looked
upon as inexplicable, have arisen from the introduction

! Buacteria. Magnin and Sternberg,
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dog, cat, birds, and cold-blooded animals. It is the
wool-sorters’ disease in man.!

In 1850, MM. Davaine and Rayer noticed in the
blood of animals which had died of splenic fever small
transparent rods, and after a series of investigations by
Koch, Cohn, and others, the true nature of the anthrax
virus was determined. In 1876, Koch succeeded in
cultivating the microbes outside the body. They consist
of rods and spores of living matter, now known as
bacillus anthracis. The spores are by far the most potent
for infection, and proceed from the rod-like form in large
numbers. Inoculated upon animals, the virus speedily
produces fatal results. The bacilli in infected blood, if
dried, maintain their infective power for five weeks at
the furthest. ~Spore-charged blood, dried and submitted
to various conditions, was found to be fully potent after
four years, showing the spores to be by far the most
dangerous cause of infection. Countless millions of these
spores are developed in the body of every animal which
has died of splenic fever, and every spore of these
millions is competent to produce the disease. The
fatality of anthrax is such that, according to Tyndall, in
a single district of Russia, that of Novgorod, between
1867 and 1870, over 56,000 horses, cows, and sheep,
and 528 human beings perished of the disease. The
contagium enters and develops in the blood. Inoculation
of dogs, partridges, and sparrows, failed to produce the
disease ; mice are highly susceptible. Birds were found
by Pasteur to become susceptible when the temperature
of their blood was artificially lowered, and guinea-pigs
to be protected by raising their temperature after inocu-

! Bacteria. Magnin and Sternberg.
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Chauveau found that the strange resistance of Alge-
rian sheep to anthrax can be overcome by inoculation
with large doses.

The extirpation of anthrax would appear to be best
contrived by measures of isolation and disinfection, by
destruction by fire or other means of the remains of
animals dead of anthrax, by care as to pasturage where
affected animals have fed or bodies been buried, by
general cleanliness and ventilation, and, where necessa Iy,
protection by inoculation with attenuated culturcs. In-
oculation at present has certain drawbacks : some animals
die of the attenuated culture disease, which is too strong
for them, and others are not sufficiently protected by it
and subsequently die of anthrax : but the majority of
any inoculated herd appears to be protected by it.

Symptomatic Anthrax, a different disease, is always
fatal to the animals attacked.! The bacillus grows
chiefly in the tissues. A small intravenous mjection of
the microbic virus produces immunity, as shown by
experiments conducted by the French Government A
large injection produces fatal symptomatic anthrax.

Cattle Plague (typhus of horned cattle—steppe-
murrain) is with reason aseribed to a microbe, but this
has not apparently been identified. The disease arises
in Central Asia, where every condition of health is
disregarded, and where many other diseases, both human
and animal, are cultivated. Early in this century
cattle plagne was brought into Austria and Prussia by
Steppe cattle being driven to Dantzig in consequence
of the war? M, de Berg has observed that “ cattle
plague is often propagated most rapidly in the country

' Bacteria. Magnin and Sternberg,
? Fleming’s Animal Plagues,







a
| &
|

I}
Li

1 0
LE 1)
B ¥
L Kl |
L Lid
i L |}
L







NATURE OF SPREADING DISEASES IN ANIMALS. 3I

of trucks is inefficient. Animals were inoculated with
the “disinfected ” virus of septicaemia, charbon, glanders,
fowl cholera. All those inoculated with fowl cholera
died, one in ten of those inoculated with charbon, nine
out of ten of those inoculated with septicacmia. Virus
disinfected with steam at 100° €. was fatal, but steam
at 110" was found to be an efficient disinfectant,
Bacillus subtilis, one of the most refractory, was killed
at this temperature. Neither steam at 100° nor
chemical disinfectants were found efficient. .
Infection and Inoculation—Diseases of Animals.
The vaccine of cow-pox diluted to 1 in 50 makes
mnoculations uncertain ; the “eclaveau ” of sheep diluted
to 1 in 100 gives as many pustules as pricks or
injections ; diluted to 1 in 500, 13 out of 21 injections
take ; diluted to 1 in 10,000, 1 in 20 is effective.!
That is to say the claveau is thirty times richer in
virulent particles than cow-pox. Now a subject of
“claveau ” or “clavelée” furnishes a hundred times as
much virulent matter as a subject of cow-pox, therefore
the former gives out three thousand times as many
virulent corpuscles as the latter. Moreover, in the sheep
disease the nasal mucus, ete., is often charged with
contagious matter; in cow-pox only the matter of the
pustules. In cattle plague the humours of the eye,
saliva, urine, ete., can convey contagion. The virus
from the lungs of a sheep in some cases of the claveau
might alone inoculate or infect half the sheep of
France. The bacilli of cow-pox, clavelée, anthrax, and
suppuration are found effective by insufflation.

' Les Virus. By M. Arloing, Principal of the Veterinary College
of Lyons,
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are adverse to the development of this microbe. It is
by the human body and its clothing, or by the water
which carries away human feeces, or has served for the
washing of foul linen, that the infecting microbes are
carried. The air need not be taken into account, except
in close proximity to cases. According to Duclaux, the
sun and air soon attenuate and destroy the microbes, but
their virulence may long remain unimpaired in packages
of clothing, bales of merchandise, and the close, moist
hold of a vessel.

The Cholera Commission of 1866 found that India is
the permanent home of cholera ; that cholera is propa-
gated by man, with a swiftness proportioned to the
rapidity of his movements ; that no fact has been brought
forward to show that it is spread by the atmosphere
alone, but that water and certain other articles of con-
sumption may serve as vehicles for the poison, and that
the movements of pilgrims are the most powerful of all
causes tending to its propagation and development.!
Owing to sanitary measures, outbreaks at fairs and festi-
vals are less frequent there than in former periods. By
sanitary measures a mass of 8,000,000 people assembled
at Hurdwan were kept free from cholera until after the
bathing. When it broke out, it was carried in all direc-
tions, 300 to 700 miles.

The following conclusions, among others, were
adopted by the International Sanitary Conference held
at Vienna in July 1874 ;

Asiatie cholera is spontancously developed in India,
and has been introduced thence into other countries. It
18 not endemic except in India. It is transmissible by
man when he comes from a place where the germ of the

! Pritchard’s Administration of India, p. 284.
D
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ten days, during which thorough disinfection should be
carried out. Special precautions may be adopted in the
case of emigrant ships, and in other cases of peculiar
gravity.

At the Brussels Conference, in 1875, on the Preven-
tion of Cholera, the followin g were among the resolutions
adopted '—IV. The cholerigenic miasma is spontaneously
developed in certain conditions in India, notably in the
delta of the Ganges and the flat lands which surround
Madras and Bombay. Hence it has migrated to Europe,
Africa, and Ameriea, However, limited epidemics have
occurred in Europe, and it is a question whether these
explosions are due to the spontaneous production of the
cholerigenic miasma on European soil, or if they must be
attributed to the slow development of miasma loft by
the preceding Asiatic epidemic. The last is the most
generally adopted opinion, but it is none the less true
that the Indian cholera ecan acclimatize itself on
European soil. V. Cholera is contagious. 2. It can be
dissolved in water and diffused In air. 4. It is not very
lasting, and appears to be easily destroyed, especially
when the air is strongly ozonized. However, in certain
confined conditions, sheltered from the air, it may last a
long time, 6. Persons exposed to the miasmy may
acquire after some time a kind of acclimatization which
protects them. VI, Contagion in the ejections, The
sources of contagion are the ejecta, the corpse, linen,
clothes, ships, rooms, carriages, latrines, contaminated
Water, the air at a short distance only, animals and mer-
chandise. VII, The miasma penetrates by the pulmo-
nary and digestive passages. The duration of meubation
18 generally very short, VIITL. The first indication is to

1 Sanitary Record, Nov, 13, 1875,
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When due regard is had to these possibilities of indirect
infection, there will be no difficulty in understanding
that even a singie case of cholera, perhaps of the
slightest degree, and perhaps quite unsuspected in the
neighbourhood, may, if local circumstances co-operate,
exert a terribly infective power on considerable masses
of the population.

“The dangers which have to be guarded against as
favouring the spread of cholera infection are particularly
two. First, and above all, there is the danger of weter-
supplies which are in any (even the slightest) degree
tainted by house-refuse or other like kinds of filth :
as where there is outflow, leakage, or filtration from
- sewers, house-drains, privies, cesspools, foul ditches, or
the like, into springs, streams, wells, or reservolrs, from
which the supply of water is drawn, or into the soil in
which the wells are situate ; a danger which may exist
on a small scale (but perhaps often repeated in the same
district) at the pump or dip-well of a private house,
or, on a large and even a vast scale, in the source of
public waterworks. And, secondly, there is the danger
of breathing air which is foul with effluvia from the
same sort of impurity.

“ Immediate and searching examination of sources of
water-supply should be made in all cases where the
source is in any degree open to the suspicion of
Impurity ; and the water both from private and publie
sources should be examined. Where pollution is dis-
covered, everything practicable should he done to
prevent the pollution from continuing, or, if this object
cannot be attained, to prevent the water from being
drunk. Cisterns should be cleaned, and any connections
of waste-pipes with drains should be severed.
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« Simultaneously, there should be immediate thorough
removal of every sort of house-refuse and other filth
which has accumulated in neglected places; future
ccumulations of the same sort should be prevented ;
attention should be given to all defects of house-drains
through which offensive smells are let into houses;
thorougsh washing and lime-washing of uncleanly
premises, especially of such as are densely occupied,
should be practised again and again.

« Tt may fairly be believed that, considerable parts
of the country, conditions favourable to the spread of
cholera are now less abundant than at any former time ;
and in this connection, the gratifying fact deserves to
be recorded, that during recent years enteric fever, the
disease which in its methods of extension Dbears the
nearest resemblance to cholera, has continuously and
notably declined 1n England. But it is certain that
in many places such conditions are present as would,
if cholera were introduced, assist in the spread of that
Jisease. It is to be hoped that in all these cases, the
local sanitary authorities will af once do everything
that can be done to put their districts into a wholesome
state. Measures of cleanliness taken beforehand are
of far more importance for the protection of a district
against cholera than removal or disinfection of filth
after the disease has actually made its appearance.

«Tt is important for the public very distinetly
to remember that pains taken and costs incurred for
the purposes to which this Memorandum refers cannot
in any event be regarded as wasted. The local conditions
which would enable cholera, if imported, to spread 1ts
infection in this country are conditions which day by
day, in the, absence of cholera, create and spread other
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diseases ; diseases which, as being never absent from
the country, are in the long run far more destructive
than cholera; and the samitary improvements which
would justify a sense of seeurity against any apprehended
importation of cholera would, to their extent, though
cholera should never reappear in England, give amply
remunerative results in the prevention of those other
diseases.”

Hirsch says cholera was certainly imported to
Germany from Poland by raftsmen in the epidemic of
1873, and recommends the disinfection of rafts. Accord-
ing to Geigel, Denmark was almost free from cholera
in 1830, owing to the full vigour of quarantine; then
in 1852 quarantine was abolished owing to medical
men taking the “miasmatic” view of the disease, and
in consequence Copenhagen suffered in 1853 from a
great epidemic. In 1857, measures were adopted which
prevented the recurrence of cholera, viz. patients were
isolated and disinfected, and proper means between
complete prohibition of intercourse and uncontrolled
freedom were adopted. Ashpits were removed, water-
supply attended to, and lazarets established. Every
vessel was examined, and where patients were on board,
they were taken to an isolated hospital, and the goods
and ship were cleaned and disinfected.

Each seaport should have an isolated hospital.
If cholera breaks out in a port, stringent supervision
should be exercised over lodging-houses, especially over
sallors and vagrants. (losets should be disinfected,
especially at stations, mns, ete. The first cases in a
town should be traced with the greatest care. Doctors
should be compelled to report weekly to authorities.
Houses in which the first cases occur should be
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Ganges, where the land is covered or sodden with
water.! The Lower Delta is not properly habitable
on account of every kind of ordure. The contagium is
diffused by pilgrimage, when thousands bathe in a small
pool, sweating and exhausted.

With regard to antisepties, caleium sulphate, carbolic
acid, salicyclic acid, and mustard oil are considered
useful.

The conditions under which cholera oceurs at
Shanghai are of peculiar interest.? Shanghai stands on
an alluvial flat of mid-China, several thousand square
miles in extent, at ten miles from the mouth of a branch
of the Yang-tse river. The country is cut up in all
directions by creeks and artificial water-channels, for
transport and irrigation. The ground water-level is
rarely so much as ten feet below the surface, and is
influenced by the tides much more than by rainfall. The
water of the river at Shanghai is fresh, The native
walled city contains about 200,000 inhabitants, the
foreign settlement about 4000. Cholera appears every
summer with regularity. Before the end of J aly it
Is rarely met with, by the end of August it is well
marked, in September it is at its height, in October
not quite so virulent, and after November it disappears
till the following summer. The cyele has taken place
during twenty years at least. June is damp and hot;
July and August dry and hot ; September hot, damp,
and muggy ; October is cool. Tropical  heat prevails

1 Trouessart on Microbes, Ferments, and Moulds. Int, Scientifie
- Series,
L * “Enquiry into the Cause of Asiatic Cholera.” By Neil Mac-

 eod, M.D., and W. J. Milles, F.R.OS, See Public Health,
Feb. 1889,
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and water are exceedingly favourable to the development
of cholera as of diarrheea. A freezing temperature is
known not to destroy the comma bacillus; it grows
scarcely at all at 50°, slowly at 60°, rapidly from 80° to
100° Fahrenheit, in gelatine cultures. On potato slices,
at a temperature of from 90° to 100° it forms colonies,
but does not grow at all at ordinary room temperatures,
Growth ceases in the absence of air in gelatine cultiva-
tions, Kept moist, 1t lives for months in puse-tubers
after growth has ceased ; dried for a few hours it dies.
The organisms were found, usually in abundance, in
forty out of forty-four cases of cholera examined by
the authors. The authors have reason to conclude that
the comma bacillus is invariably present, and associated
with certain echanges in the small intestine, in cases of
Asiatic cholera; that the organism multiplies in the
small intestine of certain animals when injected with
due precautions, and that there are associated therewith
changes similar to those in men in Asiatic cholera:
and that there is therefore strong evidence for regarding
the comma bacillus of Koch as the cause of Asiatic
cholera.

If, with the foregoing investigators, we take the
comma bacillus as the cause of cholera, we may easily
get some sort of idea of the number of malignant
microbes which may be cast upon soil, water, or air
m a single case of cholera. If comparable in size, as
they appear to be, with the vibrions observed by Pacini,
a single cubic inch might contain, closely packed, no
less than 15,625,000 of these organisms,  Hven if
this bacillus be not the cause of cholera, it is almost
absolutely certain that the cause is a microbe of still
smaller size, The rapid multiplication of cholera
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distance, and disposal of them so that there is no chance
of their coming back to be a nuisance, the exercise of
careful supervision of water-supplies, and, where sus-
pected, the boiling of drinking-water hefore use, the
burning of refuse, and improvements in closets, are im-
portant measures for the prevention of cholera. When
the disease actually breaks out in a town or distriet, a
vast deal may be done by measures of isolation, dis-
infection, and other sanitary measures. Thus Dr. Budd,
at Bristol, organized arrangements by which the rate of
deaths per 10,000 in 1866 was only 11 against 82 per
10,000 m 1848 and 1849. According to Sir Edwin
Chadwick, a house-to-house visitation was instituted by
direction of the Local Government Board, and so admir-
ably did this plan work, that, if any sudden rise in the
death-rate took place in any particular town, the Local
Government Board at once knew that their recom-
mendations were not being properly carried out, and
took steps to see that they were, with the result that
the disease was soon mastered.

The researches of Drs. Macleod and Milles® leave
little doubt that the comma bacillus of Koch is the
real cause of cholera. Tts length is 15 to 25 it is
aerobic, motile, and multiplies by fission. Among the
very important conclusions of the above-named investi-
gators are the following—Pure cultivations of the
comma bacillus introduced into the stomach of the
guinea-pig produce a disease which causes changes and
characteristics like those of cholera in man, and kills
about six out of ten. The contents of the ileum of
animals killed produce the same effects on other animals

' Micro-organisms, by A. B. Griffiths, Ph.D., 1891. Seo Proc.
Roy. Soe. of Edin., vol. xvi, p. 18.
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If the supply is drawn from tanks or from small surface
wells receiving the surface drainage of an inhabited
area, cholera will prevail soon after the rains have set
in. If the supply is drawn from deeper wells, cholera
will reach its maximum of prevalence when the water
in the welis approuches the surface of the ground ; the
extent to which cholera shall prevail in such localities
depending in a great measure on the degree of porosity
of the soil and subsoil. Dr. Townsend concludes that
the choleraic influence is diffused by human inter-
course, but that for the manifestation of the disease
there must be a susceptibility in individuals to the
action of the poison.

The Officer of Health reported * in 1871 with regard
to Calcutta that the native portion of the city was still
in a foul condition, and that the native villages were
“ without doubt permanent foei of dormant pestilence
and malaria, which the slightest climatic influence may
revive and diffuse.”

The conditions which sometimes give rise to cholera
and other diseases are well described by Mr. Whitwell
concerning Kohat, a trans-Indus frontier station.? “The
Whole surface of the ground occupied by the military
cantoument has, not very long ago, been occupied by
human graves. In fact the whole place has been one
huge graveyard for the adjoining native city. . . Pucka
graves are plentifully seattered about, and are met wit
m the compounds of houses occupied by officers, On
such soil we have built our hospitals, sunk our wells,
and encamped our troops. The whole cantonment has
been characterized as the “most unhealthy’ of the

! Report by Surgeon Cornish, Sanitary Commissioner of Madras,
1870, p. 247 2 Ibid, p. 248, .
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dirtiest he has ever seen. Of another source he says—
“The whole hill-side from which it springs has been
made use of as a kind of open-air latrine, and smells
terribly.” In the case of Dugshai we have an example
of conditions ‘““common to all hill-stations,” namely,
water led away in open cuts, becoming contaminated by
filth, and then received into an open tank, the vicinity
of which is filthy from the manure of mules employed
in carrying water. The Commission finally suggest that
“a few engineering rules for ensuring a pure water-
supply at every present and future hill-station, to he
carried out on some one’s personal responsibility, micht
possibly put a speedy end to the present dangerous
condition of nearly every existing supply.”

Children sometimes get bad bowel-complaints and
even cholera through contaminated milk, for “native
cowkeepers are sure to add water to the milk, often
from the nearest supply, however impure.”

If men, especially men wearied by travel and im-
properly fed, pass through a place where cholera pre-
vails, they are very liable to be attacked, and that in a
larger proportion than the ordinary residents.?

Mr. Christie, in a paper? read before the Sanitary
Institute, maintained that the chief mode of propagation
of cholera is by water polluted by the excreta of a
cholera patient. The pilgrims at Mecea in 1865 were
estimated at about 100,000. Previous to the cele-
bration of the rites, each pilgrim, standing at the side
of the well, has a bucket of the water poured over him,

' Rules for Preserving Health in India, p. 265.
* Bighteenth Annual Report of the Sanitary Commissioner with
the Government of India, 1882, p. 126,

* Trans. Sanit. Inst., 1883-4,
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Seinde, and the Punjaub in 1827; in Khiva, Herat,
and Teheran in 1829 ; also at Bokhara. Khiva and
Bokhara did a considerable trade with Orenburg, and
this, the first place in Europe, was attacked August 26,
1829. Meanwhile cholera had advanced upon Russia
from Persia, vid the Caspian Sea. Astrakhan was affected
in August 1830. Thence the cholera marched over
Russia. In June 1831 it reached St. Petersburg; in
August, Berlin and Vienna; towards the end of the
year 1t prevailed in England. Some warships lying in
the Medway, where some vessels from Riga were in
quarantine, appear to have felt touches of cholera
in July and August. In August, apparently, it had
been imported to Sunderland. Then it cropped up in
various towns communicating largely with the Conti-
nent. Having made its way over Ireland it re-appeared
n England at Hull, York, Leeds, and other large towns
before the close of August 1832.

An emigrant ship conveyed the cholera from Dublin
to Quebec in June 1832. On June 28 it had reached
New York, and the whole of the United States was
affected before the close of the year.

The progress of the epidemic of 1849 was mnot
unlike that of its predecessor in its principal features,
appearing first at Tiflis, then Astralkhan, spreading over
Russia, and in 1848 reaching London, vid Hamburg.
Hull was the worst affected place of English towns, and
Leeds, North Shields, Sunderland, and the mining
districts of Wales suffered severely.
~ In 1848, the first case of cholera in Scotland oceurred
In the same house and within a few feet of the very
spot whenee the previous epidemie of 1832 had started.
At Pollockshaws it arose in the same bed and same
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from cholera to an unaffected district may result, in a
short time, if his discharges, clothing, ete. are not
carefully disinfected or burnt, in the deposition, growth,
and dissemination of immense multitudes of the microbe:
that only a certain proportion of the inhabitants are
euasily infected, and that in most persons an entrance
to the stomach of large numbers of microbes is neces-
sary to cause an attack. Thus the mere breathing of
moderately infected air is not usually sufficient to
produce the disease, though doubtless some organisms
are swallowed. A weakened condition of the digestion
1s favourable to the survival and increase of the
microbes.

Cholera can be, and has been, arrested and pre-
vented in Europe by measures of segregation, isolation,
disinfection, cleanliness, scavenging, pure water supply,
and, in time of epidemic or danger, boiling or cooking
of all articles of food and drink. These measures would
also have the effect of preventing much mortality from
other diseases arising from similar conditions. Wherever
tried, they have absolutely excluded cholera, and raised
the health of the community.
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which have been mentioned above. The expectoration
of a consumptive patient spit upon floors, carpets,
pocket-handkerchiefs, or clothing, becomes dried and
pulverized, and, floated in the air, still contains the
infectious germs, and cannot be inhaled without great
danger. The breath of the comsumptive patient, in
- well-ventilated rooms, may be considered harmless.
Spittoons should be always used, and cleansed often
with boiling water and potash soap. When the house
has a drainage system, the contents may be poured
down the water-closet or slop-hopper; when it has not,
they should be buried in ground which will not be
turned up soon, at a safe distance. It should not be
thrown on manure-heaps, or on the surface, or near
wells.  Cheap wooden and pasteboard spit-cups are
on the market, one of which may be burned daily, or
oftener, with its contents. The floors, woodwork, and
furniture of rooms in which patients stay should be
wiped with a damp cloth, not dusted in the usual way.
All bed and personal clothing should be boiled separatel y-
When there is any doubt as to the health of cows
supplying milk, the milk should be boiled. Thorough
cooking will remove danger from flesh meat. The habit-
ual breathing of pure air is most Important to all.

The many experiments of Johne gave the following
fesulis '—

Of animals fed with tubereulous matter, thirty-five
per cent. became infected, Of animals fed with flesh,
Hot apparently tuberculous, of tuberculous animals,
Stventeen per cent. became infected,

One ox gives 280 kilos. of beef: this could infect
7280 guinea-pigs ; but in practice, and if cooked, about

' Les Virus, Arloing, 1891,

S T i S —— .







3 i

I |
= |y -
1 fa i F14
I [ o W F
E 1 =N =k Y SET S g
- - 0 =
BT -
e 1 Wi~
1 | ELs g ?
1§ FETT
y Il £l
L i - g -
L . T84
¥







CONSUMPTION. 93

The most important morbid conditions favouring
their development are diseases such as measles, pneu-
monia, ete, where there is denuded epithelium and
secretion difficult to dislodge, and suitable as a nidus for
the microbe. Abrasions of mucus membrane may allow
entrance to the nearest glands.

The editors of the Report of the Results of the
Inquiry by the Collective Investigation Committee of
the British Medical Association, state that one fact seems
to be established beyond question, and that is, that if
phthisis 1s a communicable disease, it is only so under
conditions of extremely close personal intimacy, such as
persons sharing the same room, or shut up together in
numbers in close, ill-ventilated apartments.

Fleming has stated' that tuberculosis is terribly
common among cattle, especially in the choicest breeds ;
that it is increasing; and as early as 1874 he called
attention to the dangers of meat and milk from such
animals.

From Dr. Ogle’s Supplement to the Forty-fifth
Annual Report of the Registrar-General, on the com-
parative mortality of males of twenty-five to sixty-five
years of age in certain dust-inbaling oecupations, from
Phthl&ls and diseases of the respiratory organs, we
gather that the classes least affected are coal-miners,
Joiners, and bakers, and those most heavily attacked are
cutlers, file-makers, potters, and Cornish miners. The
figures for phthisis are as follows—

Coal-miner 126
Carpenter, joiner 204
Baker, confectioner 212
Plumhar painter i 246
Mason, builder, 'hncl:hyer 262

g Veterinary Congress, Brussels, 1883,
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110 EPIDEMICS, PLAGUES, AND FEVERS.

damp soil and dwelling-houses, air befouled with organid
vapours, and surrounding walls, floors, ete. contaminated
with organic dirt, largely due probably to emanations
from the lungs and skin. Close, confined air, and
infected surrounding surfaces, are the most potent
carriers of the virus.

With animals the same cause is predominant.
Crowded byres, unventilated and unclean stalls, pro-
duce a vast amount of disease in our domestic animals.
In Alsace, a farmer lost a cow every year for six years
in succession, always in the same stall in his cow-shed,
Then all the woodwork was removed, the manger and
rack thoroughly disinfected, and the place rebuilt. It
was then reoccupled by several animals in succession,
and none contracted tuberculosis. This very instruetive
example shows the persistence of the infectious matter
on outside objects, independently of the presence of a
tuberculous animal, and the capacity of growth, or at
least retention of vitality, possessed by the bacillus on
favourable soil outside the body. Similar observations
are nct wanting with regard to the oceupation of
infeeted dwellings by healthy persons, who soon after
their entry have become subjects of consumption. The
great benefit frequently derived by consumptive persons
from change of residence, is probably largely owing to
their removal from the action of the bacilli, with which,
in infected places, they are surrounded. According to
Dr. Ransome, wherever a dry, pure soil, and germ-pure
air exist, that is the best health-resort in which the
largest amount of outdoor occupation can be secured, -
together with the greatest amount of bodily comfort. If
outdoor air, dry clean habitations, and absence of 1rritat-
ing or organic dust are good for consumptive invalids,
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hands and face—and in countries where the feet are
uncovered these are the first to receive injury. Some
previous injury is necessary ; the epidermal covering
is impenetrable by the parasite. The pathology of the
two diseases is also strikingly similar. Moreover, both
have been widely spread over the world, and exist
endemically where population is somewhat thickly
gathered,

Dr. Erasmus Wilson attributes leprosy, in its origin,
to miasma from marshy soil, and has given instances of
cases arising from this cause. The decrease of leprosy
in Europe may be owing partly to the drainage and
cultivation of the soil and the better conditions of
living, but also, in no small degree, to the segregation
of lepers in special hospitals, which were scattered over
the country in the Middle Ages. Leprosy is no longer
known in England except among a few persons who
have become infected in foreign countries.

There is also plenty of evidence that consumption is:
in a large number of eases curable, and that many
persons have been the unconscious subjects of con-
sumption which has healed, so that the number of
persons who are effected by tuberculosis 1s munh__‘
larger than has been geuemll}? supposed. * “The*l
number of susceptible persons in the general population
may be counted by hundreds of thuumnds The total
annual death-rate by all other preventable epidemic
diseases is about 45,000, that by tubercular maladies
over 70,000. The chief object of measures of preven-
tion should be to cut off the supply of the hacillus from

1 International Congress of Hygiene, 1891. *“On the need of
Special Measures for the Prevention of Consumption.”” By Dr
Arthur Ransome.
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116 EPIDEMICS, PLAGUES, AND FEVERS.

necessary in our views of the respomnsibility of house-
owners, builders, and traders before the path of such a
body would be clear before them. We condemn the
grocer who sells adulterated coffee, but the milk-dealer
18 allowed to sell the milk of tubereulous or otherwise
diseased cows with impunity, the consequences to con-
sumers being far more serious. We condemn false
weights and measures, but we allow parsimonious
builders and small house-owners to let as *dwelling-
houses,” dens which would be more honestly described
as death-traps. No house should be allowed to be
occupied which is not reasonably well drained, venti-
lated, and protected from damp and ground exhalations,
and provided with water either by public supply or by
rain-water properly stored. Workshops and factories
also require more careful regulation, especially with
regard to ventilation. Overcrowding should be pro-
hibited more stringently than at present. The zone
system of railway fares would greatly aid any efforts to
reduce density of population,

Light, air, space, exercise, and cleanliness should be
made easy of attainment and common to every human
being, and in the provision of these benefits the claims
of animals, which are so closely dependent upon us, |
should not be forgotten. (|

Colds. The following notes might appear trivial if
in relation merely to a minor malady, but we know
on the best authority that besides being troublesome
inflictions in themselves to many people, colds often
prepare the way for diseases of a much graver character.
Consumption, according to physicians of great distinction,
has almost always been preceded in its vietims by an
ordinary cold, and therefore this slight ailment, like
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122 EPIDEMICS, PLAGUES, AND FEVERS.

the air and in solid and liquid matter in certain
situations.

The first supposition is excluded by the immunity
usually enjoyed at sea, on mountains, on chalk downs,
in dry eountries remote from habitations, and on small
islands. The second is excluded by similar considerations,
and by the definite infection on exposure to cases, or to
certain kinds of impurities in the air.

The third supposition appears to be wholly con-
formable to facts. Anm exterior chill or internal con-
gestion may be taken as the preceding condition to
most cases, except where a cold is caught by strong
personal infection. And since persons confined to bed
do not easily catch cold from another, some cause of
congestion, however slight, is presumable in the majority
of cases. Now the organism which is specially concerned
in the production of colds takes advantage of this
favourable excess of blood in the interior capillaries,
and settles upon the inner surface of the air-passages
or throat. Wherever the chill is severe, a small number
of the organisms in the air may be sufficient to infect.
Wherever the chill is slight, a large number may be
required. Thus in the ordinary outer air of the country,
colds are not easily caught, but in marshy places, towns,
damp rooms, and erowded places a much slighter exterior
chill determines an attack. From morasses and alluvial
flats in most parts of the world the germs may be given
off in large numbers, and may survive for some little
time in the free air. The low ground near rivers, s{:-ddr—:.n
flat land and pasture, and probably all places in this
climate where decaying vegetable matter exists, are the
chief sources of supply; but probably the majority of
colds existing at any time are the result of personal
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140 EPIDEMICS, PLAGUES, AND FEVERS.

These conclusions agree very well with English
experience, which has proved diphtheria to be mainly
gpread by infection, to be favoured by damp houses,
and to be absens from isolated places, such as the Scilly
Isles, until the germ is brought by human agency.
By a very impprtant recent paper of Dr. Klein, if
appears that diphtheria may be inoculated from the
human subject into cows, with the effect of producing
the modified disease in them, and that the milk of such
cows produces a severe disease of the same nature in
cats which consume it.'

These and other experiences with ecattle, in connec-
tion with scarlet fever, appear to support the view of an
intimate connection between scarlet fever and diphtheria.
They point at least to a probable cause of many
outbreaks of diphtheria and scarlet fever in the previous
prevalence of a similar malady in milk cows and other
animals. ]

An outbreak of diphtheritic tonsillitis at Eton College
was traced with a great deal of probability to the access
of the cows, yielding a certain supply of milk, to a
sewage-poisoned ditech, where they drank. The milk
may have been contaminated by the adherence of some
of the water or mud to their udders, and the consequent
development of the microbes in the milk. Only a very
few such organisms may have been sufficient to cause
the outbreak, for it was the milk which was kept
overnight which was especially infective, and in this a
very laroe multiplication of the special microbes would
have taken place. Some scarlet fever prevailed in the
town, to the sewage of which the cows had access.

In the recent Milroy lectures of Dr. Thorne Thorne,

I Nineteenth Report of the Local Government Board.
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explanation probably lies in the lesion of the fauces in
scarlet fever affording a favourable soil for the reception
of the diphtheria contagium. ¢ Were it otherwise, the
almost total absence of diphtheria as a complication of
scarlatina among several thousand scarlatina patients at
the London Fever Hospital would be inexplicable.”” The
lesion of the fauces by ordinary sore throat and by that
of measles affords the explanation of the frequency with
which diphtheria follows in such cases. The abraded
surface of the throat may be the very soil suitable for
the inoculation of the diphtheria organism when present
in the air. Drains may retain a diphtheria contagium,
received through the sputa and ejecta of the sick. DBut
the main influence of the drain effluvia may be by a
preparation of a soil, by means of a morbid surface of
the fauces, ready to receive and promote the develop-
ment of the wandering organism.

The report of Mr. Adams, of Maidstone, was quoted
by Dr. Thorne in reference to the outbreaks in that
town, which Mr. Adams believed to be related to
abnormal oscillations of subsoil water, which kept the soil
damp, favoured decomposition of its organic contents,
afforded a breeding-ground for specific orgamisms,
and at frequently recurring intervals expelled from
the soil into the atmosphere an air laden with these
organisms.

He referred also to the researches of Oertel, which
go to show that diphtheria is primarily a local disease,
and that the general disease is altogether a secondary
one due to infection of the system.

The outbreaks at Coggeshall, at Pirbright, and at
Radwinter, and many others, show the very large
influence which school attendance exercises in develop-
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146 EPIDEMICS, PLAGUES, AND FEVERS.

sewage, the soil sodden from escape at the badly con-
structed joints of drains. Three cases of outhbreak of
«iphtheria in cottages in one street are especially in-
structive. The coftages have sunk basements, with
drains which pass from house to house, underneath the
floor of the basements, and having trapped gulleys
within the houses ; and this drain, after picking up the
drainage of each of the six houses, finally passes from
back to front to discharge into the main sewer. Each
of the three houses attacked had their drains blocked,
and their cellars flooded by sewaze ; none of the adjacent
houses had either flooded cellars or cases of croup.
Disturbanece of polluted soil, and exposure to emanations
from defective drains, sewage effluvia, closet nuisances,
ete., seem to be associated with many localized outbreaks.
But a rapid spread of diphtheria is usually caused
by the infection of a school by a child or children suffer-
ing from sore throat of a diphtheritic character, or by
the use of infected milk. In the Maidstone epidemic
it was found some weeks afterwards that a child whose
hrothers and sisters were suffering from diphtheria, and
who herself had a sore throat, continued to attend school.
These early cases were all concealed, and no doctor
was called in. A serious outbreak among the scholars
took place about the very day of the commencement of
the illness in this family.

Mr. Adams believes from observations carried on
during several years, that the microbe of diphtheria
may live on the soil, and flourish on dead or decaying
animal matter, It is aerobic, requiring its proportion

of moisture, heat, air, and albuminous food, and a position
at or near the surface of polluted soil seems to him.

the most likely place to find these conditions fulfilled.
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148 EPIDEMICS, PLAGUES, AND FEVERS.

the spread of the disease, frequently by cases so mild
as to be unsuspected links in “ mysterious” outhreaks.
A very large number of cases of sore throat in adults
are contracted from well-marked cases of diphtheria,
and these mild cases are often not kept indoors. Dis-
astrous results have occurred through children absent
from school, owing to slight illness, being whipped up
unless able to produce a medical certificate. “In a
considerable proportion of the cases where I have known
diphtheria kill three or four children in a house, the
children had suffered previously from whooping-cough,
and had been whipped up to school almost as soon as
they had been able to get out of the house.” Sitting
all day with wet shoes and stockings is a constant source

of catarrhal sore throat, and over and over again those

children who have sat long with wet feet are selected as
the first subjects of diphtheria, especially if they have =
been tired with a long walk and then exposed to cold.
The cases derived directly from animals are not very
numerous, but diphtheria is very common in those parts "
of the country where almost every householder keeps a -'
cow. Cats get the disease, which in them causes per-
sistent coughing. There are instances of children
catching it directly from cats which they nursed and
carried about.! A good example of diphtheria caught
from cats is recorded by Dr. Coleman, of Colorado,
Texas, the patient being a child in a very remote
and elevated spot. Two kittens which the boy had
nursed, had died of an apparently similar disease.
The question remains how the kittens were infected. -
Dr. Turton gave an example of the importation of
diphtheria in a flock of turkeys, brought to one of the
1 Lancet, November 15, 1890.
















= L J AL










5 .
- 1 o & b S ;
. i ] o :
o Tl riR -+ -
1 L :
- i = ol LA A -




1 111 b
: : - - Ty T tahela ' 1
1 y ' |
: 1] (11§ AT reay
| - W= 1 | i . J
z . s . » L Y d I
oT=1: 1= . : - T Y TIE 1 E ]
3 . A s, TTE T | I | : 2 |
. ; L . ’ - :
; ) i | LILL
" » T i E { .
. - 1 | . {
" - I
5 | . 2 . .




158 EPIDEMICS, PLAGUES, AND FEVERS.

infectious sore throat have occurred in connection with'
a day-school, that school should be closed for a sufficient
number of days to cover the ordinary period of the
incubation of the disease.” “ There are certain parts
of the country where the disease may be said to be
endemie, and where certain houses can be shown to
have suffered repeated attacks at intervals of years. In
such places an ordinary cold may be sufficient to give
opportunity to the microbe to fasten, as it were, upon
broken soil, and to start a fresh outbreak.”

The present writer has known instances of the spread
of diphtheria by conveyance through third persons; one
in which a man reaching home after a long railway
journey from a place where he had seen a friend suffering -
from the disease, communicated it to his danghter.

Diphtheria has long been known as an extremely
infectious disease. It is now known' to be caused by -
a bacillus, which has been carefully investigated, and

used to reproduce diphtheria in various animals. It =

manufactures a poison, which, injected into animals
without the living microbes, gives rise to all the con- -
stitutional symptoms and lesions of the disease except

the false membrane. * The evidence in favour of the

specific infective Klebs-Loffler bacillus, is now almost
overwhelming.” Four-tenths of a millegramme of the
diluted poison is sufficient to kill eight guinea-pigs.

It has been found that the bacillus can live in the
mouth without immediately giving rise to diphtheria;
the conditions requisite for its vigorous growth are
inflamed tonsils, inflammation of the mucous membrane,
sore throat, ete. This accords with the observed facts
in connection with certain outbreaks of diphtheria.

' Bacteria and their Products. Sims Woodhead, 1891.
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162 EPIDEMICS, PLAGUES, AND FEVERS.

both enforced, there was a saving of 160 lives and
721 cases.

The imperfect drainage arrangements, the con-
taminated water, the general attendance at crowded
schools, the hot dry air of rooms, the rapid changes
of temperature, and the nervous constitution, probably
all have something to do with the wide and disastrous
fatality of diphtheria in North America. Probably the
farms have also much to answer for in their neglect
of cleanliness and ventilation.

In a case of diphtheria® in a boy of four years of
age, decayed grapes had been eaten and retained in
the alimentary canal until severe throat symptoms
developed. The boy recovered, but the ocular muscles
were paralyzed. Dr. Power has found in his experi-
ence that unsanitary surroundings furnish all the
conditions necessary to develop diphtheria.

Dr. Allen is of opinion that if such conditions do not
cause the disease, they have a decided effect upon its

" severity and continuance. All his cases of the year

were the result of infection, through visits of friends
from another town, ete.

Dr. Gorham considered poor drainage to be the
exciting cause.

Dr. Pettingil considered unsanitary conditions, except
in cases of contagion, to be the cause of all cases.

A similar opinion was expressed by Drs. Anthoine,
Hicks, Christie, Merrill, Colby, Graves, Wallace, Caverly,
Holcombe, and more than sixty other physicians practis-
ing in New IHampshire.

Of 282 cases reported, ninety-two were attributed to

I Highth Annual Report of the State Board of Health, New
Hampshire, U.8.A., 1889,
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166 EPIDEMICS, PLAGUES, AND FEVERS.

populated., This is a very remarkable eircumstance, and
distinguishes diphtheria from other infectious diseases.
It certainly seems to point to some disease of animals,
probably springing from the very filthy condition of
farm-yards, as a frequent intermediate source of infec-
tion to mankind. Possibly it may often be associated
with the manure-heap to which poultry and other
animals have access. The diphtheria microbe, though
eultivated in filth and dampness, appears to thrive
where exposed to a fine dry air, and does not apparently
perish through exposure to light.

The disease often seems to occur in children as a
consequence of playing on heaps of ashes, refuse, and
manure ; and as far as the present writer has been able
to observe, the manure-heap seems to be responsible for
some throat disease in poultry.

Experiments made by Messrs. Roux and Yersin'
have led to conclusions, among which the following may
be here concisely noted—

Mild cases of angina, and abortive croup, are
diphtheritic, and in one case the bacillus was found to
be attenuated, in another of moderate virulence. In
recoveries, the virulent bacilli diminish and are gradually
replaced by non-virulent bacilli. The pseudo-bacillus of
diphtheria is common in the mouths of healthy persons.
It occurs often in patients with sore throats, and with
measles ; but only in scarlet fever was it found in large
numbers, Inoculation proved its innocent nature in
animals, but in guinea-pigs it may sometimes cause
considerable cedema. The distinetion we make between
virulent and non-virulent is arbitrary; it depends on
the receptivity of guinea-pigs.

1 Public Health, January 1891,
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land Asylum dysentery was preceded by nights which
were nearly calm, with a gentle movement of the
air from sewage 300 yards away in the direction of
the ward. There appears to be good reason for regard-
ing dysenteric excreta as specially capable of setting up
the disease in others, where the latrines are unclean. A
scorbutic taint plays a large part in the production of
dysentery ; and often improper or excessive food causes
diarrhcea which passes into dysentery.

The death-rate of Julpigoree jail was no less than

2466 per cent. in 1875, in spite of many precautions
as to site, water-supply, overcrowding, ventilation, diet, =
labour, and conservancy.! No satisfactory solution was

discovered for the extraordinary unhealthiness of this

jail, which for a long time took a singularly high place =
in every class of disease except fever. The Report =
states that the drinking-water was brought daily fresh -
and pure from the Teesta river; but we may well con- -

jecture that unsuspected causes of contamination were
at work in the upper course of this stream. Dysentery
and diarrheea were most fatal, causing twenty-one out of
thirty-seven deaths.

The Bengal Presidency jail, under different condi-
tions, was also very unhealthy. It was overcrowded, a
large quantity of filth was deposited by a tidal drain
close to the walls, and there were 834 cases of dysentery
and diarrheea per 1000.

At Midnapore, in every respect apparently well
cared for and healthy, the two jails had a hezw.y
mortality, while at Pooree, “in the midst of a pesti-
forous town, and within a few feet of the large chnlerq;f

1 Report of Sanitary Measures in India in 187D-. Vol. ix,
pp. 13 and 81.
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172 EPIDEMICS, PLAGUES, AND FEVERS.

care in dressing wounds, so that neither by instruments,
sponges, lint, or other appliances, pus cells or molecular
organic matter shall be inoculated, are matters of fami-
liar hospital hygiene. There must be some abrasion or
wound for inoculation to take place, and the erysipelas
commences at the point of abrasion. “Is it possible
that some forms of tonsillitis and diphtheritic-like in-
flammation of the throat may be caused in this way,
although there is no solution of continuity ?”

Hospital Gangrene, to which most of the above
remarks apply, is prevented by perfectly free ventilation.
The organic matter causing gangrene clings to walls
with great tenacity. It not only does not occur in
tents, but patients removed to tents at once commence
to improve.

FErysipelas and Pyemie. Mr. H. Burdett, mn a
paper on the unhealthiness of public institutions, cites
the case of the Manchester Infirmary, declared by Mr.
N. Radeliffe to be unhealthy from cellar to garret.
Outbreaks of py=mia, erysipelas, and other traumatic
affections, had shown during a series of years that some-
thing must be wrong. Sewer-gas has been proved to
be a cause of erysipelas, and has now been shown to
be a cause of much pyzmia in hospitals. Pysmia
oceurred, affecting thirty patients in a few weeks, in
the chief surgical ward of a large hospital ; the sewers
were unventilated, and all soil-pipes in direct communi-
cation with the sewer. No sooner were these defects
remedied than pysmia entirely disappeared. No other -
cases oceurred for six months, when, all of a sudden,
the disease appeared again in a virulent form. As iﬁi?
continued, the ventilating-shafts from the soil-pipes were

1 Transactions of the Sanitary Institute, 1879, '
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Erysipelas is undoubtedly infectious and inoculable.!
Overcrowding in hospitals, want of ventilation, dirt of
all kinds, bad food and water, are all predisposing
causes. The type of erysipelas varies in different
outbreaks. The incubation is from a few days to two
weeks. Erysipelas does not protect against another
attack of the same disease. “ Erysipelas, under its own
name, kills about 5000 a year, and under other names,
perhaps many more.”* It has two forms not distin-
guished on the registers, and probably not essentially
different. One particularly belongs to surgical practice
as a very serious complication of wounds. “The poison
of this traumatic erysipelas seems to be identical with
that of puerperal fever. Intimately associated with the
atmosphere which breeds 1it, are other calamitous
influences which are apt to prevail with erysipelas
epidemically in the wards of ill-kept hospitals,
threatening every open wound of every patient who
lies there, arresting the wvital processes of repair and
putrefying its material, infecting the whole blood with
mischief propagated from the part, converting slight
injuries into grave dangers, and often defeating the
success of the best performed surgical operations.” In
the old Hotel Dieu, in Howard's time, ‘hardly any
acute cases, childbed cases, or capital operations
survived,” and the operation of trepanning was laid
aside as one which for fifty years had never been known
to succeed. The old hospital ship Dreadnought had
likewise an evil reputation, owing no doubt in part to-{
its ill-adaptedness for a hospital, but partly and prob-
ably very largely to the organic contamination of the

! Quain’s Dictionary. Axticle by Dr. Beck.
2 Public Health Reports, vol. i. Sir John Simon, Report of 1858.












INFLUENZA.

INFLUENZA is now definitely proved to be an infectious
disease, spreading from person to person, and country
to eountry, much as some other fumiliar zymoties would
spread among a population not rendered immune by
previous attacks. The rapidity of its progress is due
to three qualities—the short period of incubation, the
large proportion of highly susceptible persons, and the
long striking distance in impure air. The shortness
of the period of incubation, from twenty-four hours or
less to four or five days, would not be sufficient to
account for the quick successive prostration of large
numbers of people, unless combined with a high
diffusive power, probably somewhat less than that of
small-pox and greater than that of diphtheria, which
produces the epidemic phenomena which have errone-
ously been spoken of as “ mysterious.”' It seems that
something like a third of the people of most countries
of Burope are susceptible to influenza under ordinary
conditions. This is about the proportion which is
usnally subject to several other infectious diseases:
visiting a community for the first time. A ve

1 Dr, (. Buchanan, of the Local Government Board, has stated
that owing to the short incubation period, influenza can give rise t0-
1000 attacks in the time that small-pox or typhus has taken to

produce ten.
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Without transplantation, exotic fevers would no more
flourish among our population than the Canadian
weed would have thriven in our rivers. But at least
1t is a satisfaction to see how the sanitation of our
towns has reduced the severity of an epidemic like the
present, for to those smitten with the fever, nothing
1s more important than an atmosphere free from such
contamination as corrupts the streets of many foreign
cities. A persistence on the same lines and increased
vigilance will be the best security against the more
serious epidemies which have on former occasions
sometimes followed in the wake of influenza. Other
diseases would, at the same time, be reduced, and much
loss avoided.”

In The Times of Jan. 7, 1890, the author suggested
the possibility of a connection of influenza with the great
floods in China in 1888 and 1889, by which a popula-
tion estimated by millions had been drowned, and a
densely-inhabited tract, with rich,thighly-manured soil,
had been covered with water which only slowly sub-
sided. The area inundated was estimated to be as large
as Wales. Great distress and famine followed the floods
among the people crowded into the villages above their
devastated fields. There appeared to be some connection
between previous inundations and epidemics of influ-
enza, but the records were too meagre to warrant more
than inquiry. At the same time, the intensely infectious
character of influenza was noted; and its rapid spread
through a town or country from a few cases by the
extreme minuteness and diffusibility of the miecrobes,
and the short period of incubation, seemed to be fully
accounted for. A large population was never really
attacked simultaneously, as the old records averred.

The recent very valuable Report by Dr. Parsons, of
the Local Government Board, contains statements, of
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186 EPIDEMICS, PLAGUES, AND FEVERS.

until May 22. At Freetown, West Africa, cases oc-
curred about March 3, after the arrival of two vessels
with cases on board. At Axim, Gold Coast, one of the
first cases (in May) was a custom-house officer, and it
was observed to spread among the officials in contact
with him. In Natal the disease appeared to be im-
ported by passengers and letters. In Rodriguez, the
epidemic began at the end of June 1890, and followed
the arrival of H.M.S. Garnet, which, however, only
remained one day. The Garnet had had 50 men out
of 235 affected, from March 16 to April 9. The Maggie
Low arrived on June 17. At Reunion, the influenza
was introduced as follows in Septemher—A lady visited
a house in Mauritius where it was prevalent; she re-
turned to a house in the country, which was quite
free from it, and herself developed symptoms which,
two days later, affected the family and servants.

In India the epidemic seemed to depend on military
drafts from England, and the movement of troops. In
Ceylon the first cases, about Feb. 7, were among boat-
men at Colombo, after the arrival of the Himalaya
with cases on board ; and an early case occurred in a
post-office sorter. In the up-country places the disease
often began among the petty traders at bazaars, and
spread to the labourers, ete., who came to make pur-
chases. In Penang it occurred among the coolies who
opened cases of “piece goods.” In Sydney, the exten-
sion of the disease was gradual from towns to country,
“ ot faster than a man could very easily travel” In
Africa, and in the remote highlands of the Himalayas,
there was clearly no influenza except where it was carried
by travellers. The same may be said with regard to
all primitive and uncivilized countries, where movement










& - | 1l | ! L LL LY i L : el e
i §
! Y ] 5 i I E I . Wi rL ] 1 - o
. : ; 17 B = - mratel
. LY B . | i 2 ] ~
E ¥ | | | MUk L a3 Akt




|

150 EPIDEMICS, PLAGUES, AND FEVERS.

in the workhouse (p. 81), although influenza prevailed
i houses close to it. The master exercised ecare in
keeping newly-admitted paupers by themselves for a
few days. At Twickenham, Mr. Murphy made a series
of valuable observations, showing that the male members
of households, being employed in London, were the
first attacked ; that the period of ineubation was on an
average about seventy-two hours; that the power of a
person to infect another begins with the initial symptoms
of chill, pains, ete. ; that the contagium is in the breath ;
that it does not travel far, for when the sick could be
persuaded to keep to their rooms, no fresh cases
occurred until they got about the house again; that it
is not very hard to destroy, for in four houses where
the first person sick was isolated, and disinfectants used
as if the disease had been measles, it did not affect any
others ; that it does not apparently infect letters, clothes,
or furniture.

The observation of Dr. Graham, of Weybridge, tallies
with Mr. Murphy’s regarding the successful effect of
separation, for he says that “as a rule, when it broke
out in a cottage, none of the inmates escaped, which
was, | think, quite the exception in large houses.”

Dr. Sinclair relates an early case of a child’s nurse
being attacked in London, Dec. 3, four days after the
visit to the nursery of a lady from Paris who had just
left her family there ill of “la grippe.”

The ways in which infection may be introduced to
a village, town, or country are numerous; but probably
the vast majority of early cases are due to proximity
to persons arrived from infected places. The early out-
breaks at Keal and other places in Lincolnshire, in 1889,
may have been due to one or several of the following
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causes—Imported ponies and horses (called Russian)
from H:imburg to Grimsby. Russian sz}iIDrs accom-
panying imported Russian timber, Emlgrar_-_ts from
Russia constantly passing through Hull to Liverpool.
Return of a person from London, where illness had
apparently been contracted at Barnum’s Show; the
influenza spread to the village from this case. In the
epidemic of 1891, at Hull, which afterwards spread so
disastrously over England, the first cases seem to have
occurred immediately after the passage through the
town of an unusually large number of emigrants from
the continent of Europe en route for America.?

The ordinary intercourse by railway, ete., between
town and country, between families in villages, the
assemblages in social and political meetings, in church
and school, the condition of the air in all places of resort
and business, amply suffice to explain the rapid spread
of the disease, and the occasional prostration of a large
number of inhabitants about the same time, The facts
concerning the spread of hospital fever, of diphtheria and
other fevers, of small-pox, and the accidental infeetions,
despite precautions, which have oceurred in laboratories
(see Klein, ete.), prove the potency of a very small
modicum of organic dust to propagate certain diseases
in previously unaffected or highly susceptible subjects.
Pleuro-pneumonia and foot and mouth disease in cattle
show a similarly strong infective influence,

But we have very good ground for supposing that,
if ordinary precautions were taken, as in measles or
scarlet fever, to isolate the influenza, patient, and to
guard above all against the infection from carly cases,
and against free introduction and dissemination from

! Local Government Board Report, p. 324, Dr. Bruce Low,
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200 EPIDEMICS, PLAGUES, AND FEVERS.

of trees interposed between habitations and the source
of malaria act as defences, Malaria disappears with
cultivation and subsoil drainage, and resumes its sway
on their discontinuance. Malaria, which includes ague,
remittent and intermittent fever, is also connected in
its habitat and causation with dysentery and cholera.
A first attack of ague takes the quotidian, or more
severe form. When a person has long suffered from
malaria, a curious periodicity shows itself in all his
subsequent ailments.

According to Parkes,' the soils with the worst
malarial exhalations are—(1) Old estuaries, alluvial soils,
and deltas. Peat is less favourable to malaria. Marshes
overflowed regularly by the sea are often healthy, while
the occasional mixture of salt water Increases the
emanations. (2) Sands, if there is an impermeable clay
or marly subsoil. Old watercourses are also malarious.
(3) The lower parts of the chalk where there is a
subsoil of gault or clay. (4) Weathered granitic or
trap rocks, if vegetable matter is intermixed. (5) Rich
vegetable soils at the foot of hills.

Malaria may cause great destruction on dry plains,
as when the British army suffered in Estramadura, and
in the approach towards Ciudad Rodrigo, when the
whole country was burnt up so as to resemble a brick-
ground. But both of these districts are under water
in the rainy season. The disease may sometimes be
caught when passing through unhealthy regions, withous
showing much constitutional disturbance until after
many days, perhaps after reaching another climate, when,
cither owing to fatigue, depression, or other influences,
it breaks out with severe fever. The remains of

1 Quain’s Dictionary.
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202 EPIDEMICS, PLAGUES, AND FEVERS.

reclaimed by ecanal irrigation, lining the earth with
chalk, and planting woods.

Klebs and Tommasi-Crudeli described a bacillus
occurring in the soil of the Roman Campagna, which
they cultivated on gelatine! The bacillus is about
0002 to 0007 mm. long, multiplies by spore formation,
and grows well in albumen, glue, ete. Marchiafava and
(Celli found that malaria blood containing certain bodies,
in size a fraction of that of the blood-discs, is capable
of producing intermittent fever in man after intra-
venous Injection.

Malaria, ague, or intermittent fever is associated
with exposure to exhalations from marshy ground.®
Klebs and Tommasi-Crudeli discovered that by treating
with water the soil of a fever-haunted marsh, the germs
of an organism could be washed out ; that this organism
floated in the air which rested on the marsh; that by
shaking up this air with water they might be washed
out from the air: and that water thus infected when
introduced into the circulation of a dog produced ague
more or less rapidly, according to the numbers in which
the microbes were present. These bacilli were found
in the Campagna and Pontine marshes, but not in
healthy places in Lombardy.® In the human subject
the bacilli disappear at the acme of the fever, and spores
appear. Others found the bacilli in the blood in the
cold stage, and only spores in the hot stage. The
intermittent character of marsh fever has been attri-

buted to the increased activity of the bacillus before

L JMicro-organisms and Disease, Klein.

2 Transactions of the Social Science Association. Address by
Sir . Cameron, M.D., M.P.

3 See also Climate and Fevers of India. Fayrer.
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apparently a sort of beating-down to a low level and
visecous coherence, which is probably caused by the
horizontal arrangement of the air near the ground as
the earth cools by radiation, and by the instant deposi-
tion of vapour on the dust particles. Thus over a
dried-up marsh there would be a very great condens-
ation of microbes or spores, which could no longer be
dispersed, and they would gather in multitudes about
the height of a man’s head, as we see a ground-fog form
when the air is still and humid after a warm day in
autumn. The organisms which were given off while
the surface of the ground was warm thus accumulate
a little above it as radiation rapidly carries off the heat
and cools down the lowest stratum of air. Aboub
sunset the earth is still warm, and exhales moisture
into the rapidly cooling air immediately above it, and
with earth vapour earth organisms are largely given off.
The human body is then most susceptible to their action,
and the congested interior surfaces give a breeding-
ground to the parasite. Later on in the might the
organisms have largely sunk, by their own gravitation
and the extra weighting of deposited dew, on to the
ground, and moreover the body is not so much open
to attack of the microbes remaining suspended in the
air. Many of the known microbic germs are incapable
of maintaining their virulence or their life in dry air,
and so the malarious microbes have the heyday of their
strength in the sunset hour, when the air is saturated
near the surface and dew deposited upon themselves,
before either they or the dew can be largely condensed
upon the ground. Malaria does not as a rule attack
persons in a room with a good fire, where the air is dry,
or in an upper chamber with the windows closed at night.
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220 EPIDEMICS, PLAGUES, AND FEVERS.

most mysterious. The aspect of the country is so
favourable that this coast might have been chosen for
health. The plain around the outskirts of Callao is
sparingly covered with coarse grass, and in some parts
there are a few stagnant, though very small, pools of
water. The miasma, in all probability, arises from
these ; for the town of Arica was similarly placed, and
its health was much improved by the drainage of some
little pools. Luxuriant vegetation and a hot climate do
not always produce malaria, for many parts of Brazil,
even where there are marshes, are much more healthy
than this sterile coast. The island of 8t. Jago at the
Cape de Verds is another instance of an apparently
Lealthy country being very much the contrary. The
bare and open plains support a thin vegetation for a few
weeks after the rainy season; when this dries up, the
air appears to become quite poisonous, both natives and
foreigners being often affected with violent fevers. On
the other hand, the Galapagos, with a very similar soil,
ete., are perfectly healthy. Humboldt has observed that
““in the torrid zone the smallest marshes are the most
dangerous, being surrounded—as at Vera Cruz and
Carthagena—with an arid and sandy soil, which raises
the temperature of the ambient air.” This is a pointed
observation, and we may understand that small pools or
the edges of marshes or sandy tracks which have been
recently inundated are much more likely to attain a
temperature approaching that of the human blood than
larger tracts of marsh or water.

In all unhealthy countries, says Darwin, the greatest
risk is run by sleeping on shore. Those who stay the
night on board a vessel, though anchored only a short
distance from the coast, generally suffer less than those

}
15

}







2232 EPIDEMICS, PLAGUES, AND FEVERS.,

sion of the far lighter and smaller sporules of crypto-
gamic plants.” And transplantation to a new distant
habitat may sometimes oceur with the spores of those
diseases which can resist the exposure 1o light and
oxygen. Malaria clearly is one which can bear the
transport of at least a few miles ; germs of diphtheria

and small-pox are also probably air-borne in some cases

to fresh soil, where they multiply again sufficiently to
cause an outbreak in the human body.

Although the coast of Peru appeared dry, as Darwin
has narrated, the fact of the constant prevalence of
" malaria almost proves the existence of much moisture
in the soil at a little depth; and this moisture being
stagnant, or only gradually drawn up to an arid surface,
probably presents a favourable cultivation medium for
organisms which thrive on a particular soil in a par-
tieular state. Darwin’s close observation of certain facts
in the geology of the coast further south, affords a clue
to the existence of malaria in the plains near the
shore. The coast has been raised in the northern part
of Chili “at least from 400 to 500, and in some parts
from 1000 to 8000 feet, since the epoch of existing
chells.” At Valparaiso, within the last 220 years, the

rise has been somewhat less than 19 feet; at Lima, a

sea-beach has certainly been upheaved from 80 to 90
feet within the Indio-human period.

Lima, the capital of Peru, is in the Bay of Callao,

where Darwin’s observations on the prevalence of
malaria were made. The water in wells at some places
in Chili mentioned by him was brackish, and a large
quantity of salt still remains in the soil, the rainfall
being almost nil. A similar condition in the much
hotter climate of Pern may be favourable to the organism







[ 1 . .
§ ! - ! 3
i | I
i | 1 LA Ll | L] L




) i " '
| L T | . [ F
1 E
1 ] 4 1
1 .
i 1 T
3 { 1 X
L 1]
- ] = | £ o e I
- 2 ' r 1
L t g | S




e

3 [oFe—

B R S —

226 EPIDEMICS, PLAGUES, AND FEVERS.

frequently suffer. There can hardly be a doubt that
contaminated water is a very frequent cause of malaria.
After heavy rains, multitudes of malarious organisms
are washed into the shallow wells, without undergoing
that filtration through deeper strata which is so im-
portant ; and, on the other hand, when the floods subside
these microbes may become more concentrated where
uncontaminated flood - water ceases to dilute them.
Suspected water ought therefore to be boiled or filtered
before being drunk.

Drainage and lowering of the subsoil water - level
must be the most important measure, combined with
the cleansing and ventilation of inhabited places, for
the permanent reduction of malaria. The soil surround-
ing villages should be drained and the surface kept
clean, the mouths of wells curbed and protected from

filtration of surface-water, all houses well ventilated

between the lower floor and the ground, and manure,
ete., removed to a distance. Water from deep wells
should be used. Many of the improvements which are
efficacious in preventing cholera are of great benefit in

reducing malaria and dgsentery. A dry and clean
surface of the ground surrounding habitations, cultiv--
ation of the ground, careful disposal of sewage, ete.,
pure water, tend to the increase of health and the

reduction of the speciﬁc microbe,

Large tracts of country, however, such as the Tast
and West Coast of Africa, the land between the Elburz

Mountains and the Caspian, and many other riverine
districts, seem to be beyond human control in the
production of unwholesome emanations.

The neighbourhood of certain small areas might
possibly be made habitable by either (1) drainage, oF
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in Turkey, Hungary, Russia, Poland, Austria, Bohemia,
and Eastern Germany ; and (2) in 1720-22 in Provence.
Up to about 1833 the disease had shrunk to the east-
ernmost part of European Turkey, and in 1841 plague
ceased altogether in Europe. In 1843 it came to an
end in Asia Minor, Syria, and Palestine ; and in 1844 in
Egypt. Since that time, however, plague has several
times reappeared in Persia and other Hastern countries
within narrow limits. In 1877, a fatal buboniec febrile
malady occurred in the district of Baku, on the
Caspian shores of Transcaucasia, and in the same year
the plague broke out at Resht in Persia. A non-fatal
bubonic form of the plague occurred in Astrakhan. In
October 1878, plague broke out on the Lower Volga in
Russia.

Russian accounts derived the great plague of the
fourteenth century from China,! where pestilence and
destructive inundations are said to have destroyed
thirteen millions.? In the sixteenth century, simul-
taneously with a terrible pestilence which is said to
have nearly depopulated China, plague prevailed over
Germany, Holland, Italy, and Spain. In 1656, the great
plague of that period reached Italy, and in 1665 raged
n London. The great plague at Messina in 1743 sdrose
from an infeeted ship from Corfu. In 1815, an outbreak
occurred at Noja, Italy, but did not spread, owing
perhaps to extreme rigour of precaution. Many other
outbreaks in the Fast were similarly stopped. Plague
has been endemic in North Yemen, West Arabia ; also
in Irak, Mesopotamia, and the marshes of Hindieh. In
1815, it occurred after three years' famine in Guzerat,

' Encyclopedia Britannica.
¢ Mailla’s Histoire Générale de la Chine, Fneyclopedia Britannica,
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Kattywar, and Kuteh in India; in 1821, in Pali. It
seems to have prevailed in the villages of the S.W.
Himalayas in 1876-7, and on this and other occasions it
has been said that the sign of its approach is the dying
of rats and other animals.

The Egyptian origin of plague was universally
admitted.! Its chief seats were Albania and the Barbary
coast. In 1819, it was imported to Nuremberg in bales
of cotton. It formerly broke out at Alexandria every
year, and lasted from autumn till the following summer.
It did not prevail in Upper Egypt, except when
imported. In Lower Egypt it prevailed during south
winds from pools and marshes of the Lower Nile, and
ceased when the north wind blew. Brackish marshes and
the soil deposited by the Nile appeared to maintain it.

A moderately high temperature is the most favour-
able to the plague ; above 86° it declines. It has been
considered unknown in the tropics. It is doubtful,
however, whether it would not in favourable conditions
extend to tropical countries, as it has been observed in
moist air up to 95°* It is checked by winter cold in
the north ; but there are exceptions to this: the Volga
epidemic oceurred in the winter of 1878-9.

The Cause which is most powerful appears to be
uncleanliness. In Mesopotamia the ground is saturated
with moisture and with a bluish-black oily fluid, which
surrounds the huts and stains the walls at two feet from
the ground. The people of India among whom the
Pali plague raged were “filthy beyond deseription”
(Francis). Overcrowded dwellings greatly favoured 1ts
spread. Poverty is a very powerful influence ; many
plagues have followed famines on the destruction of erops

1 Brewster's Encyclopedia. 2 Encyclopeedia Britannica.
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country has recently strongly recommended the adoption
of the muzzle.

In Professor Fleming’s opinion, and this is in
aceordance with the conviction of all the hest authorities,
«the United Kingdom can quickly and easily free
steelf from the disease, and keep itself free if it cares
to do so; and a heavy responsibility for the loss of
human life rests upon those who oppose, or do not
choose to adopt, the measures indicated. Continental
nations with coterminous frontiers should combine 1in
o simultaneous effort to abolish a scourge which causes
so much suffering and terrible death to man and beast.
Such a consummation can be realized ; 1t only needs the
will to effect it.”

Dr. Hime, who had had a good deal of experience
in the observation of rabies and of Pastewr’s method,
declaved that muzzling as carried out 1n England was
often a perfect farce. In York the dogs on one side
of the street were muzzled, while on the other side,
which happened to be in another district, they were
unmuzzled. A change in the law, which now allowed
a dog its first bite, was urgently needed. The owner
of a dog which inflicted an injury on a human being
should be liable to prosecution.

Dr. Drysdale urged that all dogs in this country
should be muzzled for a year, and then, when we had
got rid of the disease, 16 would be easy to prevent its
re-introduction.

These measures have for some years been most
vehemently advocated, with the strongest possible
reason and justification, by the Society for the Pre-
vention of Hydrophobia and Reform of the Dog Laws.
With regard to the importation of dogs from abroad,
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262 EPIDEMICS, PLAGUES, AND FEVERS.

in November; the minimum four times in February,
four times in March, five times in April, twice in June,
once in September, and once in December.!

The rise and fall of typhoid fever was on the whole
very similar, the maximum occurring usually in October
or November,

Dr. Gayton® considers it ““ utterly wrong to permit
any scarlet fever patient whatever to mingle with
persons susceptible to the disease until the expiration of
seven weeks from the beginning of the illness, and in
those cases where the desquamation is of late appear-
ance, until the process is completed, and for a fortnight
afterwards, nor then, until there is entire absence of
discharge from the nose and ears, and unless the clothes
worn on discharge are clean and thoroughly disinfected.
“There are probably few medical men who are not alive
to the intensely subtle virus of scarlet fever, and who
cannot recount instances in abundance in which the most
common precautions have been neglected.” “ Between
slight and severe attacks it would be better to make no
distinction.” _ '

An instance® is given by Dr. Underhill of the
conveyance of scarlet fever to a family apparently by
some Christmas cards sent to them which had been
used by a boy who had played with them when ill with
scarlet fever.

The researches of Dr. Klein and Mr. Power on out-
breaks of scarlet fever and on a disease in cows led to
the following conclusions—

1. The disease in man and in the cow is characterized
by closely similar anatomical features.

1 Report of the Statistical Committee of the Metropolitan A.sﬂnma
Board. * Public Health, August 1889,  ® Ibid. August 1888,
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9. From the diseased tissues of man and cow alike
the same micrococcus can be separated, and artificial
sub-cultures can be made from it.

3. The sub-cultures, no matter whether established
from man or cow, have the property, when inoculated
into calves, of producing in them every manifestation of
the Hendon disease (except sores on teats and udders).

4. Sub-cultures made from human scarlatine and
inoculated into recently-calved cows, can produce in
those cows, along with other manifestations of the
Hendon disease, the characteristic ulcers in the teats,
ulcers identical in character with those observed in the
Hendon farm.

5. Children fed on milk from cows suffering under
the Hendon disease obtain searlatina.

In 1869, Dr. Thorne Thorne had diseovered that foot

~and mouth disease in the cow was capable of producing

disease in the human subject. Derangement of the
alimentary canal and herpetic eruption on the upper lip,
feverishness, swelling of the lymphatic glands of the neck,
were probably caused in children and adults by the use
of milk from cows affected with foot and mouth disease.

Mr. Ernest Hart has given particulars of fifteen out-
breaks of scarlet fever due to the use of infected milk,
giving rise to 800 cases ; but these were probably all due
to human agency independently of disease in the cow.
Of course, in some cases there may be a difficulty in
tracing whether the disease occurred first in man or
animals in any local outbreak ; but we may take it as
proved that scarlet fever sometimes arises directly from
a disease in the cow without traceable previous human
infection reaching the cow.

There is great probability of children being attacked
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with scarlet fever by the use of milk contaminated either
by exposure to human infective sources or by diseased
cows, and consequently the boiling of all milk should be
habitual.

An outbreak of scarlet fever and diphtheria among
the consumers of milk from a certain dairy at Newcastle
was traced by Dr. Armstrong to the children of a man
who had attended to the cows.! Tle man stated that
his children ¢ were all well, and never had scarlet fever
or sore throats,” but on examination, Dr. Armstrong
found three out of the four children with signs of throat
ailment, though they were not laid up. Bad throats had
been prevalent where the man lived. The dairy was
well kept.

The Medical Officer at Shotley, Mr. Elliston, has
observed that there was some reason to think that an
outhreak of scarlet fever there was connected with a .
deposit of London manure in the parish.® In the
Samford rural district, Dr. Airy noted an outbreak of
scarlet fover in Stutton, apparently caused by a heap of
London manure recently carted into a field, on which heap
the affected children played. Similar occurrences have
been reported from other districts recelving London refuse.

The persistence of vitality in the scarlet fever
microbe is illustrated by a story recently told by the
Boston, Post. A large picture-book had been used by
a boy during his illness with scarlet fever, in 1846.
The book was packed away in a trunk for twenty-six
years. Finally, 1t was brought to England, and a child
two years old became 1ts possessor. A fortnight after
receiving it, he was attacked with scarlet fever, and to

the doctors attending the case there appeared no other

1 Public Health, September 1888. 2 Jhid. October 1890.
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their milk escape milk epidemics, and the importance of
heating milk to at least 185° F. or boiling 1t should be
known in every household. With regard to cream great
care should be taken to ascertain the condition and
management of the dairy supplying it.

Acecording to the results of researches by Mr. Arthur
Mitchell and Mr. Alexander Buchan * on the relation of
weather and season to disease, scarlet fever in London
has a constant tendency to increase in the late summer
and autumn, reaching a maximum in October or
November. *The thing which we call an epidemic of
scarlet fever turns out, when minutely examined, to be
simply a great intensification of what is an annually
recurring feature in the natural history of the disease.”

If we may venture to speculate on the reasons of
this annual increase, the probability appears to be that
a rather high temperature is favourable or necessary to
the development, in outside conditions, of the micrococ-
cus of scarlet fever. The filthy farm-yards and manure-
heaps which abound in all parts of the country may
furnish a suitable soil for the growth of this microbe,
and it may then be easily transplanted to the bodies
of animals and men. Possibly some special kind of
manure may be required for its nourishment, just as the
fungi and mushrecoms which spring up so freely the
Jate summer and autumn need special soils and special
conditions for their vigorous growth. Scarlet fever
might thus infect many children direct from niatura.l
outside cultures, and from these it would spread in the
well-known ways of infection from case to case. The
re-assembling of school-children 1n September would

1 Procesdings of the Royal Institution of Great Britain, 1881
See also Trans. Sanit. Inst. 1882-3.
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5. Pocket-handkerchiefs should not be used, but
small pieces of rag, which should be immediately burnt.

6. The nurse to wash in disinfectant water, not to
mix with the family, and to wear washable dresses.

7. All glasses, etc., used by the paticnt to be cleaned
in boiling water before being used by other persons.

8. All discharges from the patient to be received in
vessels with strong disinfectants.

9. The sick-room to be well ventilated ; the lower
sash may be raised two or three inches, and a piece of
wood of equal length be placed underneath it, so as to
admit air between the sashes.

10. Thorough disinfection of the room when the
patient is convalescent, and washing of all washable
articles thoroughly with disinfectants. The floor and
walls must be cleansed with strong disinfectants, and
the paper stripped off. Since all the particles given
off by the skin must be considered as carriers of the
microbe, the oiling of the surface of the body with olive
oil has been strongly recommended, during convalescence,
and the use of warm baths with disinfecting soap. The
subject of scarlet fever is usually considered safe, as
regards infectiveness, after eight weeks.

In the case of farm-servants and milkers or their
children suffering from scarlet fever, particular care as
to destruction of clothing, isolation, and removal from
proximity to dairies is imperative.

Communication between medical officers, doctors,
and school-teachers and managers is important in order
to prevent pupils from returning in an infectious con-
dition, either at the beginning of an attack or after it.

Communication between local authorities all over the
country, and between these and a central authority, 18
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macrococcus vaccinie oceurs singly, in paivs, in chains,
and in colonies. According to Klebs, variola is equally
transmissible by air and by inoculation of micrococei,

The average duration of immunity from small-pox
through vaccination is ten years. Vaccination does
not protect a person who is already infected with
small-pox, (But see post.)

The original seat and mode of origin of small-pox is
not known. It spreads now from contagion and inocu-
lation. No climate, race, or age is exempt.! In Europe,
America, and India, its subjects are unvaccinated or
badly-vaccinated persons. The rarity and mildness of
small-pox depends on efficiency of vaccination. As a
rule, it attacks the same person only once. The period
of ineubation is about thirteen days. Persons under.
fifteen years of age, with two good vaccination marks,
are rarely attacked, and if any contract it, death is
almost if not quite unknown. After this age, however,
attacks may occasionally be severe. After successful
re-vaccination, small-pox is almost unknown.

During the epidemic of 1871, 110 persons were en-
caged in the Homerton Fever Hospital, in attendance
on the small-pox sick. All these, except two, were
re-vaccinated ; and all but the two escaped small-pox..
In the epidemic of 1876-77 the experience was the
same ; all re-vaccinated attendants having escaped,
whilst the only one who had not heen vaccinated died
of the disease. In the epidemic of 1881, of ninety
nurses and attendants in the A¢las Hospital ship, the
only person attacked was a housemaid who had not been:
re-vaccinated. It is not safe to assume, however, that
re-vaccination will certainly proteet for a whole lifetime.

1 Quain's Dictionary. Dr. Collie.
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after vaccination, having evidence of good vaccination,
die at a rate from & to & of that of unvaceinated
patients at corresponding ages.'

The German Vaccination Committee reported that
since the establishment of compulsory re-vaccination at
the age of twelve, in Germany, as a whole, small-pox has
diminished to a degree never before known, so far as any
records reach, whereas in all mneighbouring countries
small-pox is, as usual, still very prevalent; that the
German large eities suffer searcely at all from small-pox ;
that the German army is almost free from small-pox,
while other armies still suffer severely; and that not a
single death from small-pox has occurred in the Prussian
army since 1874, whereas both the neighbouring Aus-
trian and French armies still show considerable losses in
this respect. [These observations appear to have been
made in 1885.]

Dr. Thorne says, it is now generally admitted that
aggregations of small-pox patients do cause an increase
of small-pox-in their neighbourhoods, and Mr. Power’s
contention that a hypothesis of the conveyance of the
contagion through the outside air can alone explain the
eircumstances of the diffusion, now meets with the
almost unanimous support of competent, scientific
Judges.

This diffusion through the air to some distance is not
only very intelligible, but might naturally be expected
from what we know of the infectious matter of small-
pox, which has the qualities of persistence for a long time
n infected articles, transmission by the crusts and by
émanations from the patient, potency in very small
quantity, and insensitiveness to oxygen and light.

' Dr. Thorne Thorne on Zhe Progress of Preventive Medicine,
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A full and excellent paper' by Sir John Rose
Cormack, M.D., demonstrates the experience of Paris
with regard to the diffusion of small-pox from its
hospitals.

In the arrondissement in which the chief small-pox
hospital was situated, the mortality from small-pox
during two months exceeded the proportionate mortality
of all Paris from twenty to twenty-one times. The
mode of diffusion was, in the author’s opinion, to a
large extent by direct personal communication, a cir-
cumstance which prevents ns from estimating the extent
to which epithelial drift disseminated the disease. Saing
Antoine and Sainte Eugénie are large general hospitals,
to which crowds of out-patients daily repair, and it was
by them unquestionably that small-pox was chiefly pro-
pagated, and “is still being propagated in the vicinity of
these two hospitals.” “To a large extent, I doubt not,"
the spread might be checked by suppressing the out-
patient department, and preventing by police supervision
all intercourse between the outside population and small-
pox wards.” But no police system can entirely remove

of the disease in the vicinity of the Annexe of the Hotel
Dieu is the history of spread by epithelial drift, which
no system of police can intercept.” A depOt of small-
pox patients must be a source of danger; the only
means of lessening the danger is by preventing its
leaving the patient in a dry state, or destroying it on
the premises.

In the neighbourhood of another hospital, the Laen-
nec, small-pox did not spread. In this hospital the

1 Trans, of the National Aaaodatioﬂ‘fﬂr the Promotion of Social
Seience. 1880,
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Horses are subject to tetanus, owing probably to the
collection of earth in their feet and their liability to
wounds or bruises, in addition to natural susceptibility,
t. e. inability of their blood-cells and serum to counteract
the microbe and its poison.

Nicolaier discovered that certain kinds of soil
introduced under the skin of animals give rise to
tetanic symptoms.! A microbe from the pus of these
animals Inoculated into other animals, produced the
same symptoms, but the cultivation was not perfectly
pure.  Kitasato, Tizzoni, and Cattani independently
separated the organism described by Nicolaier. By an
ingenious process, depending on the earlier attainment
of sporeformation, Kitasato obtained the spores, and
from them a pure cultivation.

The spores of tetanus bacillus have a remarkably
wide distribution. Originally they were only cultivated
from garden-soil, but they have since been gathered from
the sweepings of a hay-loft, and the dust on harness,
from the grime on a man’s hand, and imperfectly
cleansed surgical instruments. M. Bossano got positive
results from soil from twenty-seven different parts of
the globe, out of forty-three submitted to experiment.
Soils which contained much organic matter almost
invariably contained the tetanus bacillus. Failures to
produce tetanus with pure cultivations are common,
and the organism soon loses its virulence under
cultivation.

Vaillard and Vincent found that spores injected
alone could not set up tetanic symptoms, but that with
other organisms such as those of lactic acid, or with
lactic acid itself, or with bacillus prodigiosus, or with

1 Bacteria and their Products. By Sims Woodhead, M.D.
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rendered tetanic by the inoculation of pieces of earth.!
Kitasato afterwards isolated the same organism from
the pus of a tetanic man or of animals infected with
earth, cultivated it in a state of purity, and showed
that the inoculation of the cultures caused with certainty
tetanus in different animals. The bacillus is anaerobic ;
it may be cultivated in most of the nutrient media,
but beef or fowl broth are the most favourable soils;
a temperature of 38°-39° C. is most favourable and proper
for spore-producing. The spores are very resistant,
will stand boiling for three to four minutes, and a
temperature of 90° for two hours, 80 for six hours.
Kept from the light the dried spores will be preserved
active for months ; but exposed to air and solar radiation
they weaken or die in a few days,

““The pathogenic agent of tetanus is found only
at the seat of the primary lesion.” It is presumed that
the bacillus secretes an active poison which becomes
disseminated through the organism. Filtered cultures
in broth, free from microbes, determine in animals as
fatal tetanus as that produced by injection of living
microbes.

A dose of one-thousandth of a cubic centimetre of
artificially virulent poison kills a guinea-pig; a mouse
is killed by a quantity represented in weight by 00025
milligramme.

Neither the tetanus bacillus nor its spores multiply
in the normal living body. But associated with various
bacilli, as prodigiosus, or with their products, as with
lactic acid, the tetanus bacillus appears to grow in the
body, and the same effect is produced if a bruised limbD
is injected with tetanus spores. The probability appears

1 Public Health, May 1891, From Annales de [ Institut Pasteur.
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above in the case of vibrio Metschnikovi, the poison
produced by this microbe being destroyed by the blood
serum of the rabbit, but not by that of the guinea-pig,
these animals being by nature respectively “refractory ”
and ““ susceptible” to the attacks of the microbe. M.
Hankin’s experiments left little doubt that the bacteri-
cidal action of blood serum is due to the presence of
substances which he ealls “ defensive proteids.” He
found that the serum of rats, which are known to be
insusceptible to anthrax, contained a proteid body with
an alkaline reaction, and that this, injected with virulent
anthrax spores into mice, prevented the development
of the disease. Young rats, which are liable to anthrax,
may be protected by injection of the serum of the
parent rat. Mr. Hankin proposes to call the defensive
proteid that occurs mnaturally in a normal animal a
“ sozin,” and that which occurs in an animal artificially
immune a “phylaxin.” The former acts on many

kinds of microbes and their products, the latter on one
kind. He does not exclude the action of phagocyte -

cells in destroying invading bacteria.
According to Emmerich, the blood and tissues of
immune animals act remedially if injected subcu-

tancously.! Erysipelas and pneumonia are curable by -

the injection of the blood or tissue-juice of 1mmune
animals, soon after infection. Rabbits are protected
against pneumonia by intravenous injection of a much-
diluted culture of diplococei of immune rabbits. Pro-
fessor Fodor coneurred in thinking that an alkaline
substance, more than phagocyte cells, 1s inimical to
pathogenic bacteria.

The prevention of the occurrence of tetanus can

L International Congress of Hygiene. 1891
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contagium is present in the intestinal discharges.” The
fever does not appear to be communicable except by
these, and their virulence or infective power, 1s, after
the lapse of a short time, increased by warmth, stagna-
tion, seclusion from the open air, and mixture with
excretory matter, water, and milk. Though the disease
is very seldom directly communicated from the patient
to others, it may easily be conveyed through neglect
of proper precautions in the removal of clothes, linen,
carpets, ete., and want of cleanliness generally.
The usual vehicle of the poison is contaminated
drinking-water. Heavy rainfall may reduce the pre-
valence of typhoid in a town, by flushing sewers, while
it raises it in country villages, by washing surface filth
or the contents of cesspools into wells, Wholesale dis-
semination of typhoid occurs through the distribution of
milk from a farm, where a case]of the disease exists,
without sanitary precautions being taken to keep the
milk and water from contamination. More common still,
drain-pipes, sinks, and imperfect traps allow sewer-gas
to enter a dwelling-house, and the poison probably enters
the system by the lungs, or the waste-pipe of the cistern
runs into the drains, and the drinking-water is poisoned.
Offensive and evil-smelling open drains are much less
likely to produce the disease than covered unventilated
drains, which have access to the interior of the house.
In the free atmosphere typhoid is rarely caught, even ab
an open cesspool. |
The mode of entrance of typhoid is both by air and
by water, the mode of propagation being chiefly through
the intestinal discharges of persons sick with the disease.’

1 Quain’s Dictionary. Article by Dr. W. H, Broadbent.
2 Practical Hygiene. Dr. E. Parkes.
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and distinguished by Eberth, Klebs, and Coats.” “The
bacillus can grow perfectly well both in the presence
of free oxygen and also when oxygen is cut off; but,
as in the case of the cholera organism, it appears to
have somewhat different functions and different powers
under the two sets of conditions ; outside in the presence
of oxygen it appears to develop great resistant power
and a saprophytic habit, whilst in the anaerobic condition,
especially in the intestine, although its power of breaking
up the albuminoid substances presented to it and of
developing its specific toxines is greatly increased, its
capability of resisting antiseptic substances is consider-
ably diminished. It grows characteristically on sterilized
potatoes, and will also grow on other culture media, on
milk and gelatine. It develops an acid, and not an alka-
line, excretory product. Under certain conditions it de-
velops easily outside the body ; for instance, in milk and
in water. The bacillus has been found in the body, in
the dejecta, and in tainted water-supplies. Vigorous culti-
vations ensue from bacilli from faces kept fifteen days
in a sterilized tube. There is reason to believe that the
intestine of man is prepared for the growth and entrance
of the typhoid bacillus into the system by eertain strep-
tococei and septic organisms previously existing there,
and that the bacillus may be swallowed with articles of
food or drink. The action of light has been found so
hostile to the typhoid bacillus, that growth only takes
place slowly on substances exposed to diffused daylight,
and in direct sunlight fluid cultures may be killed 1n
feom four to seven hours. The chemical rays of the
solar spectrum appear to be especially hurtful to this
organism, as in the ease of certain chromogenic bacteria.
\ Bacteria and their Products. 'Woodhead.
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shows how much reason we have for distrusting the dis-
infectants commonly used and wrongly applied. The
net result of the researches of Koch and Klein is that
our ordinary chemical disinfectants as ordinarily used
are no defence against spore-bearing germs such as those
of anthrax. Mercuric chloride, however, 1s a striking
exception, and a truly powerful germicide. Chlorine is
useful, but can only disinfect freely-exposed surfaces ; it
is applicable to rooms. Boiling and disinfection by steam
are much the safest and most efficient of all means of
killing bacilli and their spores. In Nottingham this is
carried out by the Sanitary Authorities free of charge.

Janowski found that a temperature of 55° C. was
sufficient to kill the bacillus, if maintained for not less
than ten minutes. There are several different kinds of
bacillus greatly resembling the typhoid, which have
been found in suspected water, but they are not quite
so toxie, apparently, in their properties, when tested on
mice. Cassedebat found that the typhoid bacillus could
live at least forty-four days in distilled water, and
seventeen days when in the presence of several other
similar organisms.

During the twenty years preceding 1883, the average
number of persons who died of typhoid fever in England
was about 13,000 in each year. Ten times that number
have probably undergone the long illness without a
fatal result. At Paris and St. Petersburg the propor-
tion of sufferers from typhoid is much higher. ~Impure
water is probably less pernicious in Paris than inhal-
ations from sewers, cess-pits, fosses permanentes, and
dirty unflushed soil-pipes. It may be said with almost

1 Prans. Sanit. Inst. “Typhoid Fever,” by J. I Sutherland,
M.D.
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sufficient fall, joints open, work scamped, trapping
arrangements defective, connection established between
water and soil-pipes, ventilation of soil-pipes near bed-
room windows.” The primary inspection of pipes, joints,
and traps would not be all. There must be periodical
examination, and to carry this out the pipes, etc. must
be laid in such a way as to admit of easy inspection.
Mr, MacGoun of Millport said that in all typhoid
epidemics in country districts, he had found that the

disease had its source in a well, into which ran the

liquid from an adjacent dungstead. Frequently the
water found its way into the milk, which in its turn
reached towns and villages.

A very objectionable habit of building on the sites
of rubbish-heaps, which were deposited on low ground,
was described by Mr. Frew as prevailing in the little
burghs around. Glasgow. A similar process has been
observed by the author in the outskirts of other large
towns. The emanations from below the foundations of
cottages built on such filthy sites must often give rise
to obseure developments of fever.

Mr. Wallace Peggs® insists on the great importance
of proper ventilation and flushing of any system of
sewers and house-drains. Small openings are not even
sufficient for the relief of pressure. The soil-pipe should
be ventilated so as to prevent either undue pressure or
the formation of a partial vacuum, which unseals traps.
The true principle of ventilation for sewers and house-
drains, is to have the foul air constantly replaced by the
admission of fresh air. There must be no resting-place
cither for air or for sewage matters,in a well-constructed

1 Ventilation of Sewers and House-Drains. By 5. Wallace Peggs.
Trans. Sanit. Inst. 1883-4.
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In 1858, Dr. Michael Taylor traced an outbreak of
typhoid fever to milk, and in 1870, Dr. Ballard traced
an epidemic of typhoid, at Islington, to a certain dairy,
in which it was ascertained that water from a tank in
direct communication with some old drains had been
used for dairy purposes. Since this discovery, a large
number of epidemics and cases of typhoid have been
traced with the utmost certainty to the use of polluted
milk., In 1873, Mr. Radcliffe and Mr. Power traced a
wide-spread epidemic, in West London, to the use of
milk from a dairy supplied with water containing
excremental matter from a patient suffering from enteric
fever immediately before and at the time of the out-
break. Cases havé also been traced to the use of cream,
and some have probably occurred through the use of
impure ice and iced creams.

Some instances of the manner in which the infection
oceurs in milk so as to cause disastrous and fatal out-
breaks may here be given, without the fuller details
which may be found in the Transactions of the Social - i
Secience Association for 18838, in a paper contributed by
Mr. Ernest Hart.

1. Case of typhoid imported from Liverpool. Children
in cottage attacked. Milk carried info same apartment
(kitchen), and mother nursing children milked cows.
Milk distributed to customers from this cottage.

2. One hundred and seven cases. Well of farm in
porous soil ; dung-pit 5 yards from well ; black sewage
soaking into well. Dairyman ill of typhoid; virus
probably washed from dung-pit into well.  When the
handle of the pump was chained up, the epidemic ceased.

3. Typhoid fever in farm. Ninety-three cases re-
sulted from the use of milk, which was probably poisoned
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by being exposed to the miasmata in the house, for lthe
milk-cans were taken into the kitchen, next the sick-
room, or by direct contact of unclean eloths with vessels,
Unclean linen found alongside lids of cans.

4. Ninety-six cases from milk poisoned by aceess of
typhoid-contaminated privy-contents to well, which
appears to have been used by two milk-sellers, who both
got their supplies of milk from the country. The way
of infection here must have been through water or air to
milk.

5. Sixty-nine cases. Water used for rinsing danger-

~ ous, being exposed to soakage of foul matter from privies
and manure-heaps and from absorption of foul emana-
tions from drains which communicated with pump-case.

6. Cows drank from cess-pools ; 68 cases.

7. Pump-well of milk-vendor’s house within a few
inches of an old, flat-bottomed, brick sewer, draining
locality where cases of enteric fever had occurred; 63
cases.

8. Wife nursed dairyman, and continued milking
cows, and washed linen at same sink at which milk-cans
were cleansed. Husband, on recovering, nursed wife,
and performed all the business of the dairy; 65 cases.

9. Farm-house depended for water on brook much

- fouled at this time by men engaged in building a mill
200 yards off. Targe quantities of feecal matter found
on course of brook; 195 cases

10. Well close to cesspool; 16 cases of typhoid had
oceurred on this farm within 20 years.

11. Case of typhoid came to farm. Cesspool 25
feet from well, and overflowing in all directions. Milk
kept in the living-rooms; 181 cases,

12. Work of dairy carried on by persons who
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attended to patients suffering from typhoid. Exereta
thrown into channel on each side of central passage in
byre. A deep well found by analysis very decidedly
contaminated ; 166 cases.

13. Well within a few feet of cesspit of common
privy. Water proved unfit for drinking, and gave
typhoid to two children who had passed by and drunk
from it. Children at farm had been suffering from
typhoid ; 78 cases at least.

14, Cows milked near polluted stream, and cows’
udders washed with water from it; 50 cases.

15. Bottom of well 3 feet below a pool of stagnant
water, and still more below a dung - heap on which
excreta of a typhoid patient (dairyman) were thrown.
Soiled linen washed at dip-well. Suspicion that this
water may have been used for scalding and other
domestic purposes. This farm was one of thirty sup-
plying milk to a Glasgow dairyman ; nothing was found
on others to excite suspicion ; 508 cases.

16. Suspected sewer-air from inlet had free access to
dairy and milk ; 19 cases.

These may be taken as typical cases, and it is from
defects such as these that many thousand maladies of
the gravest character occur in England every year.
The filthy farm-yard, the manure-heap on which excreta

are thrown, the polluted surface from which multitudes =

of organisms are washed into wells, the percolation of
sewage matter from cesspools into wells, the washing
of dairy utensils with impuare water, the attendance of
the dairyman or dairywoman on typhoid patients, the
placing of milk-cans in a kitchen or house near a case
of typhoid, wiping vessels with cloths which have been
exposed to contamination by foul water or air, a care-
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again by the public authorities in connection with
“ disgusting” conditions affecting it. It is desirable
that when very fatal results upon a population are pro-
duced by criminally careless farmers and milk-vendors,
the names of offenders should not be concealed, as they
usually are at present in England.

For the prevention of typhoid and other diseases
having their origin in dairy farms, the following con-
ditions are important— Purity of water-supply in all
stages of its use; appliances for scalding vessels, ete.
with hot water; a dairy separate from the house, and
with an entry only from the open air, well lighted,
drained, and ventilated ; ecowsheds in a wholesome con-
dition, and farm -yards well kept, without stagnant
pools or overflowing cesspools; and all these things
subject to inspection by the local or county authority.,

Dairy utensils, cans, cloths, ete. should never be
taken into or left in living-rooms of dairy or milk-shop.
They should be washed at a properly trapped sink used
for no other purpose. They should be exposed in the
open air, at a good distance from any untrapped sink,
or manure-heap, ash-heap, privy, or other possible source:
of contamination.

If any case of infectious disease should occur at the
dairy or the milk-shop, there must be absolutely no
communication between the person milking the cow or
attending to the dairy and the sufferer ; and no person
suffering from infectious illness, or recently in contact
with any one so suffering, should be allowed to take any
part in the dairy or in the distribution of milk. No:
washing of infected clothes should be carried on at a
dairy farm. '.

The occurrence of any case of disease, whether
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Mr. Davies, M. O. H. of Bristol in 1875,! found from
his experience that all water from wells sitnated in the
midst of or near to human dwellings sooner or later
become contaminated with human sewage, and that
water drawn from such a source 1s the most dangerous
and most constant means of diffusing the seeds of
typhoid fever. The most eminent analysts may be
unable to prove sewage contamination, but nevertheless
water apparently pure has been the means of diffusing
cholera and typhoid, having received contamination of
small amount from patients suffering from those diseases.
Mr. Davies considers typhoid to be under the control of
measures at the command of sanitary authorities, and
that taerefore an inquest under a medieal coroner should
be held in case of death from this disease.

Dr. George Goldie of Leeds has found* from his
experience that in large towns vacant land becomes the
receptacle of rubbish, and sometimes worse material;
in time cottage property is built upon this made soil.
The offices to those houses are large, sunk in the ground,
and open to rainfall ; in short, the old ashpit system.
“I have often observed and noted that scarlet and
typhoid fever soon break out in such places, and 1t 1s in
those advantageous quarters that they wage their fiercest
and most protracted attacks.” It is clear that deposits
upon land likely to be used for building should be
prevented by the