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PREFACE

THE purpose of teaching hygiene and sanitation is to
influence human conduct, and school instruction in this
subject fails if it does not succeed in establishing in the lives
of the children habits that will lead to health. The control
of conduct, upon which volumes have been written, is too
broad a subject to discuss here, but attention will be called
to one fact that must be kept in mind by those who would
influence the actions of the child.

The instinct of opposition is a part of the original nature
of man. With its practlcal workings every parent and
teacher is familiar, and it is only recordmg a simple fact of
experience to state that this instinct is especially likely to
be aroused in either children or adults by new or untried
ideas, and by commands or suggestions ‘as to personal con-
duct that are given without an adequate explanation of the
reasons therefor. Since the first purpose of teaching hygiené
is to modify personal conduct, and since any text that em-
bodies what is now known to be most valuable in the conser-
vation of health must include unfamiliar material, it follows
that one of the great problems of the writer of a book of this
character is to secure a whole-hearted acceptance of the ideas
presented. Experience shows that this can be secured,
generally speaking, only after an examination of the evidence
for the statements made, and that we must depend on con-
viction from within rather than on exhortation from without
to furnish the motive for the acts necessary to translate
knowledge of hygiene into practices that will result in health.
Each chapter of this book, therefore, as far as possible, has
been made to carry its own credentials, and much care has
been taken to make the subject as a whole seem sensible and
reasonable to the pupil who uses the text.

For the considerable amount of new material introduced,
and for the decided changes in the emphasis placed on cer-
tain topics, the advance of knowledge must be held re-
sponsible. In the selection and presentation of new matter,
accuracy and conservatism have been striven for, and it is

m



iv PREFACE

believed that the ideas advanced are in accord with the best
knowledge and judgment of our day. It is hoped that the
confident spirit of modern hygiene will appeal to the courage
and optimism of youth, and that a sufficient understanding
of its principles will be gained by the users of the book to
enable them to apply the facts they have learned to the ever
varying conditions of life.

. The teacher who desires a more complete knowledge of the
topics treated in this volume will find the following works
useful :

Hill. The New Public Health. (The Macmillan Company,
New.York.) A splendid and spirited work on the possi- -
bilities and methods of controlling communicable diseases.
Rosenau. Preventive Medicine and Hygiene. (D. Appleton
‘and Company, New York.) An authoritative and readable
volume, giving much detailed information on practically
all topics of public health.

Jordan. General Bacteriology. (W. B. Saunders Company,
Philadelphia.) One of the best bacteriologies for a lay
reader.

Fisher and Fisk. How fo Live. (Funk & Wagnalls Com-
pany, New York.) Authorized by the Hygiene Reference
Board of the Life Extengion Institute. It discusses the
hygienic measures that leading health authorities and the
great insurance companies consider most important in the
prevention of illness and the prolongation of life.
McCollum. The Newer Knowledge of Nutrition. (The
Macmillan Company, New York.) An excellent presenta-
tion of modern ideas on nutrition and diet.

In the preparation and teaching of some of the lessons,
the author’s Human Physiology (World Book Company,
Yonkers-on-Hudson, N. Y.) and its accompanying Labora-
tory Manual may prove useful.
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PUBLIC HEALTH

CHAPTER ONE-

WEEDS IN THE GARDEN OF HEALTH

WHEN the spring winds blow soft and the buds swell
on the trees, the spirit of the garden comes into the
heart. Then we love to remove the dead stalks and
leaves, to dig and rake, and to bury the seeds in the soft .
earth. Later the plants begin to appear. We watch the
leaves unfold, the buds open, and we think of the flowers
and fruits that will reward the labor of our hands.

But soon weeds spring up in our garden. They

_threaten to overgrow our plants; they rob them of their
food and water, and poison them with noxious substances
from their roots. We are forced to clear away these in-
truders; and when the summer is gone and our crop is
harvested, we have come to understand that fighting
the wild and hardy plants that grow out of their proper
places is one of the most important tasks of a gardener.

Little plants and animals that grow in the body. Did
you know that there are little plants and animals that
grow in the human body? It has been found that this-
is true; that infectious diseases like colds, measles,
whooping cough, and typhoid fever are caused by tiny
plants and animals that flourish in our bodies as weeds
grow in a garden. These little forms of life are so small
that we can see them only with a microscope, and be-
cause they poison our bodies and make us ill they are
called disease germs.

An encouraging discovery. Scientists have learned
that many of our worst diseases can be prevented by

I



2 PUBLIC HEALTH

keeping the germs that cause them from spreading from
one. person to another. This great discovery already
means much to the health and happiness of the world;
for many severe diseases like cholera, plague, leprosy,
and yellow fever have been practically banished from
among us; many other diseases, as typhoid Zever,
malaria, scarlet fever, and tuberculosis, are rapidly going
the same way; and the great majority of other germ
diseases also are being checked. No longer do we
blame the body when we fall sick, nor do we look for the
causes of illness in the air or think that the kindly earth
is our enemy ; for we have come to know our.real foes.

An important subject. A considerable part of the
work of a gardgner is to protect his plants from weeds,
and a great part of caring for the body is to protect it
from germs. It isimportant for you to understand about
germs, because a knowledge of this subject would each
year prevent hundreds of thousands of cases of unneces-
sary illness that is still among us. It is well that you
understand it for your peace of mind also; for many
persons who do not know where germs live and how
they pass from one person to another foolishly imagine
that the world is filled with them. In this book we
shall therefore study about germs and how to prevent
the sickness that is caused by them.

POINTS TO BE REMEMBERED

1. Many diseases are caused by very small plants and animals
that grow in the body.

2. Many of these diseases are rapidly being controlled, and
there is reason to hope that in time all of them will be
banished from the earth.



CHAPTER TWO
THE CELLS OF THE BODY

As a house is built of bricks and a heap of sand is
composed of a multitude of small grains, so is the
human body made up of a great number of very small

FIGS. 1and 2. When we look at a house from a distance we cannot see the
bricks in the walls, Butwhen we stand close to the house, we can see the bricks
-of which it is built.
parts called ce//s. These cells are so small that we can-
not see them without a microscope, but if you could
examine a small piece of skin or other part of the body
under a microscope, you could very easily see the cells
of which it is composed. The' skin, the muscles, the
liver, the stomach, the brain, and all the other body
parts are built of these little cells.l .
The cells are alive. Each one of the little cells of the
body is alive; each must have food and oxygen and all
the things that the body as 4 whole needs. When we
study how to keep the body in health, therefore, we are

1The cells of the body are exceedingly small. So small are they that it
would take about 2500 of them placed side by side to make a row an inch
long. There are 5,000,000 cells in a drop of blood the size of the head of
a pin, and according to one estimate, the average human body is composed
of 400,000,000,000 cells.

3
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only studying how to keep the cells in health ; for health
means that the cells are in good condition, and sickness
means that there is trouble among the delicate little
parts of which the body is built.

The cells bathed by lymph. The cells of the body
are built together as stones are built into a wall, but
all among our cells there are spaces and openings that
are filled with a liquid which escapes from the blood.’
This liquid is called the Jymp#, and the cells are sur-
rounded by it and bathed in it, as a fish is bathed in the
water in which it swims. We think of ourselves as dry
land animals, but the living parts of our bodies spend

. their lives under water as truly as do the fishes of the sea.

FIG. 3. 'When we look at the body, we cannot see the cells of which
it is made, But with a microscope the cells of the body are easily
séen,

Pure lymph necessary to the health of the cells. If
you had hundreds of small fish in a pail of water, you
would be compelled to take great care in keeping the
water fresh and in feeding them, lest they should die.
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FIG. 4. As clean water is necessary for the health of the fish, so is pure
lymph necessary for the health of the cells.

So with the cells crowded together as they are in our
bodies, it is necessary to keep the lymph pure and clean
and to supply it with the food and oxygen that the cells
need. We therefore have a stomach and other organs
for preparing food for the cells; we have lungs for
taking' in oxygen and for breathing out the waste car-
bon dioxid; we have kidneys for taking other poison-
ous wastes out of the body; and we have many other
organs, each of which does its part in keeping the
lymph rich and pure for the cells. When these organs
do their work, our cells are like fishes living in pure,
clean water where there is an abundance of food, and
we are strong and well. If any organ fails in its work,
either the cells will lack something that they need or
the lymph in-which they live will become impure, and
the body will fall ill. Pure and rick lymph is necessary
Jor the health of the cells.

Health the natural condition of the body. From the
great colony of cells that we call the body a very won-
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derful machine has been made, and if the cells are
allowed to live as nature intended them to live, it is natural
for them to remain in health. But when germs set up
. their growth in the body, the cells are like plants in a.
garden that is overgrown with weeds; they are poisoned

FiG. 5. On the left is a single cell as it appears under tne microscope, and.
on the right a cell drawn to show that it has thickness as well as length and
breadth. In the center is a group of cells with small blood vessels among
them. Germs may grow in the blood vessels or in the small spaces between
the cells, or in some diseases even within the cells.

.

and overgrown by the strangers that have made their
home with them. This is the most common of all
causes of sickness, and in the next chapter we shall
learn more about these small germs that are of so much.
importance to us. '

POINTS TO BE REMEMBERED

1. The human body is built of very small cells.

2. The cells are alive.

3. To keep the body in health we must keep the cells in
health.

4. To remain in health the cells must have food and oxygen,
and they must not be poisoned or injured in other ways.

5. Disease germs cause sickness by poisoning the cells.



CHAPTER THREE
DISEASE GERMS

SupposE you had a garden and were raising musk-
melons’in it. Suppose that the soil was rich and damp
' and wellcultivated, and that your plants were flourish-
ing. Then suppose that suddenly some of the plants
began to droop and die. What would
be the cause of the trouble? If you
should examine one of the sick plants
with a microscope, you would find that
the vessels of the stem were filled with
 germs, —tiny plants that cause the
“wilt disease.”

Germs as a cause of human illness.

Germs not only cause disease in plants,

but they are also the chief cause of

illness in men. To get an idea of the Fic. 6. A muskmelon
sickness, sorrow, and loss that are plant that has been at-

tacked by wilt bacteria.

caused by these small creatures, im-

agine a land where no colds, catarrh, consumptlon, in-
fluenza, diphtheria, or pneumonia ever could come; a
land where boils, blood poisoning, and tetanus (lockjaw)
are unknown ; where there is no rheumatism, smallpox,
measles, scarlet fever, whooping cough, or mumps; a
land without typhoid fever, malaria, cholera, leprosy,
yellow fever, or plague; a land free from appendicitis,
tonsillitis, infantile paralysis, meningitis, and many of the
other ailments that afflict mankind. Picture to yourself
a country free from all these diseases, a country where
many of the inhabitants pass from childhood to old age
without sickness or disease, and you will have an idea of
what a land without disease germs would be like.

7
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Disease germs small plants and animals. In water
and in the soil there are millions of little plants and
animals — plants and animals so small that they can be
seen only with a powerful microscope. The body of one
of these little plants or animals is composed of a single’
cell. The little onecelled plants are called bacteria
(singular, bacterium). The little one-celled animals are
called protozoa (singular, protozoin). Bacteria and pro-
tozoa that g'row m the body and poison the cells are called
“ disease germs.”’

Bacteria. Bacteria are so small that millions of them
have plenty of room to swim in a drop of water.
Twenty-five thousand of them placed side by side would
make a row only an inch long. Examined under
a microscope that would
cause a man to appear as
high as Mt. Washington

scasaiie i or Mt. Mitchell, these small
FIG. 7. ‘A diagram showing the way plants look about as large
a bacterium multiplies by pinching in a5 periods and commas in
o ordinary print. So exceed-
ingly small are thcy that they can pass through the pores
of a brick as easily as a man can pass through the door-
way of a house.

The multiplication of bacteria. Bacteria multiply by
simply pinching intwo. Some of them can divide and
each half become full-grown, all within fifteen or twenty
minutes; but this, of course, is very rapid, even for bacteria.
They can easily divide once an hour, however, and at
this rate one bacterium even in a single day can in-
crease to a multitude. It is this power of rapid multi-
plication that makes disease germs so dangerous to man.
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The shapes of bacteria. Bacteria are cylindrical,
spherical, or spiral — shaped like a firecracker, a marble,
or a corkscrew! The shapes of bacteria have nothing
to do with the diseases which they cause, but when we

examine germs with a microscope, we can often distin-
guish between different kinds by their shapes.

Where bacteria are found in nature. Bacteria are
blown about in the air, clinging to particles of dust.
They abound in the upper layers of the soil, but in
ordinary soils do not live deeper than six feet below the
surface. They are very abundant in the waters of
streams, ponds, lakes, springs, and shallow wells, a
quart of ordinary well water having in it about a million
of them. They flourish especially on the skin and in
the mouth, nose, throat, and intestine of men and
animals, and they are always found on our clothing and
on all the things that men and animals touch.

Useful bacteria. About fifteen hundred kinds of -

bacteria are known, and some of them are among the
best friends of man. They break down dead animal

and vegetable matter and turn it into food materials for -

plants ; they cause the souring of milk and the ripening

1The cylindrical bacteria are called daciZZi (singular, dacilius). The
spherical bacteria are called cocci (singular, coccus), and the spiral forms
are called spirilla (singular, spirillum).
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of butter and cheese; they increase the fertility of the
land by taking nitrogen from the air and storing it in
the soil; and they have a part in the making of vinegar,
the tanning of leather, and many of our other house-
hold and industrial processes. About forty kinds of
bacteria grow in our bodies and make us ill, but we

FiG.9. The bacteria of decay are our friends; but for them the
dead bodies of all the plants and animals that have lived in the
world would be lying about us.

must not condemn the whole group because of the harm
done by a few members of the tribe.

The spores of bacteria. Certain kinds of bacteria form
spores when hard times come upon them.. A spore is
formed by the living matter of a bacterium gathering
itself into a dense little ball that rests, like a little seed,
until food, moisture, and other good conditions for growth
return. Then it takes in food and grows again into an
ordinary soft bacterium, which goes on growing and
multiplying and leading an active life as before.
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So very difficult are bacterial spores to kill, that some
of them have been found alive after having been dried
for ten years, and others are
not killed by boiling them for
several hours. Fortunately for
us, the germs of none of our “'
most common diseases produce % b
spores, and these germs may g, 10, The living material of
be killed by drying or by a very the bacterium is gathered into a
moderate amount of heat. dense ball to form a spore.

Protozoa. The bacteria are the smallest of all plants.
The protozoa are the smallest of all animals. The’
smallest protozoa look like tiny specks under the most
powerful microscope, and are no larger than very small
bacteria. The largest of them are much larger than any
bacteria, but they can barely be seen with the naked
eye.

" Many kinds of protozoa live in the bodies of animals;
in fact, almost every animal, from worms and insects up
to man, suffers from diseases that are caused by them.
Among the protozoan diseases of man are malaria,
sleeping sickness, and several other diseases that are
spread by insects. As we should expect, these diseases
are more common in the warmer parts of the earth, where
insects are most abundant.

Very small disease germs. Bacteria and some protozoa
can pass through the walls of a vessel made of ordinary
clay or earth, but a filter made of the very finest earth will
strain bacteria or protozoa out of a liquid that is passed
through it. There are certain diseases, however, the
germs of which must be very small indeed, for the blood
serum (page 50), or the saliva or some other secretion
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from a patient, will cause the disease, even after it has
been passed through the finest filters.! Some of the
germs of this kind appear as
mere points under even a
powerful microscope, and most
of them have not been seen
at all.

About forty diseases are
now known to be caused by
these very small germs. One
of them (mosaic disease of
tobacco) is a plant disease.
Many of them are animal
diseases, of which hog cholera
is the most important in our )
country.  Among the human 1% 5 & of ot e
diseases that probably belong cylinder is made of the finest earth
in this class are inﬁuenza’ and the'liquid is .sucked through it

. . by drawing the air out of the flask

smallpox, rabies, yellow fever, peiow, Some disease germs are so
and infantile paralysis. The very small that they pass through a
germs of epidemic colds, fiter of this kind. '
mumps, and measles may also be of this kind. Fortu-
nately for us, we have learned how to prevent some of
these diseases, even though we know little about the
germs that cause them.

The importance of clear ideas in regard to disease germs.
It will help you greatly in your study of this subject
if you can get clear ideas in regard to disease germs:

1These germs are called filterable viruses,— * filterable ” because they
pass through a filter, and “ viruses ” because, long before the germ theory
of disease was understood, physicians called that which passes from one
person to another in an infectious disease the “ virus” of the disease.



DISEASE GERMS 13

and what they are really like. You should understand
that they are little masses of soft living material; that
like yourself they must have food and that they use for
their nourishment the food materials in the lymph or
sometimes even our cells themselves; that while the
bacteria of the soil can withstand drying and live in
dust, disease germs are fitted to grow in the body, and
like delicate moss from a damp forest, most of them will
die if they are dried ; that bright sunlight kills them al-
. most instantly; and that strong poisons like mercury,
copper, and carbolic acid are fatal to them as they are
to other living things. You must alse remember that,
even though you do not see them, disease germs really
exist. If you could see them, there are, as it were, great
forests of bacteria growing on your skin and clusters of
bacteria hanging to particles of dirt and to the legs of flies.

POINTS TO BE REMEMBERED

1. Many of our worst diseases are caused by germs.

2. Disease germs are little one-celled plants and animals
that grow in the body and poison the cells.

3. The one-celled plants are called bacteria, and the one-
celled animals are called protozoa.

4. There are millions of bacteria and protozoa in the soil and
in water, but only a few kinds can cause disease.

5. Some disease germs are so small that they pass through

- the finest filters, and some of them cannot be seen with
the most powerful microscope.

6. Disease germs are living things, and most of them are
killed by drying and by strong light.



CHAPTER FOUR
KEEPING DISEASE GERMS OUT OF THE BODY

IN the early days of September, 1918, cases of in-
fluenza began to be reported from Boston and a few
other places in New England. In a month the disease

After U. S. Public Health Service
FIG. 12, Map showing spread of influenza in the United States in the autumn

of 1918. In six weeks the disease reached practically every village in the land,
had reached all parts of the country except the rural
sections of a few states, and by the middle of October
it was in practically every village of the land. No such
epidemic had ever before visited the United States.
During the following six months probably thirty millions
of persons had the disease; doctors and nurses could
not be found to wait on the sick; and in the large cities
it was impossible to bury from day to day those whom
the pestilence swept away.

Where did the germs that caused the influenza epi-
demic come from? How did they travel from place to
place? How did the germs pass from one person to

14



KEEPING DISEASE GERMS OUT OF THE BODY 15

another and what could have been done to prevent the
spread of the disease?

The origin of disease germs. A germisaliving plantor
animal, and it comes only from another germ of the same
kind. The germs that started the epidemic of influenza
came from some person who had influenza. Doubtless
they were brought from Europe, where a severe form of
the disease had been prevalent for months. Certainly
the germs that caused the influenza epidemic came from
some person who was 1l with the disease; for as an oak
tree can come only from an oak tree, so a germ can come
only from another germ of the same kind.

Naturally we inquire where the first germ of any
particular kind came from, but we might as well ask
where the first hen or the first dandelion came from.
We know that at present germs and hens and dande-
lions are here and that other germs, hens, and dandelions
spring only from those that already exist.

FIGS. 13 and 14. As an oak can come only from the seed of an oak tree, so
a germ can come only from another germ of the same kind.

How germs travel. Influenza germs and most other
germs travel 7z people. Epidemics spread no faster than
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people travel, and if people did not travel epidemics
would not spread at all. At present germs can travel
at express-train speed. Soon we may expect them to

E(—:. b 5.'“E‘lhe great outdoor world is practically free from germs,

use airplanes; indeed, it is believed that already the
germs of rabies (in dogs) have entered England in this
way. As travel becomes swifter and more common, the
problem of controlling germ diseases becomes more and
more important and more and more difficult.

The world not swarming with disease germs. One
fact that you should understand from the very begin-
ning of your study of this subject is that the world is
not filled with disease germs that are lying in wait to
attack us.! It is true that bacteria and protozoa are
. abundant in water, that bacteria are swarming in the

1Many persons call all bacteria and protozoa * germs” without dis-
tinguishing between the harmless and the disease-producing kinds. In
this book the word “ germ ” is used to mean only those bacteria, protozoa,
and filterable viruses that cause disease.
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soil, and that they are constantly being blown about in
the air. But of all the many hundreds of kinds of bac-
teria and protozoa that are in the world, only a few
cause disease. The others are harmless, and even when
they get into our bodies, it is not we, but the bacteria
and protozoa, that suffer. The germs of most diseases
quickly die outside the human body. Even in water
they die in a few days or a few weeks at the most. It
is a great mistake, therefore, to think that every breath
of air is dangerous, and that all food and water contain
disease germs. The winds that blow over the meadows,
the rain that falls from the clouds, the trees of the
forest, the grass in the pasture, and, in general, the
great outdoor world, are prac-
tically free from germs. We
cannot, therefore, look for the
causes of disease in the world
about us; we do not eat and
drink and breathe germs every
hour of our lives.

The human body the home
of disease germs. It is in the
human body that disease germs
have their home. From the,|
bodies of persons who are sick
come the germs that attack us. Fic. 16. Nearlyall the germs that
On the hands of persons who 2ttack us come from the bodies of

the sick.

are sick with germ diseases, on
articles that the sick have used and touched, and in
places where the wastes from the bodies of the sick
go, there, and in most cases there only, are disease
germs to be found. Nearly all the germs that attack
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us are spread from the bodies of persons wko are sick witk

germ diseases.t

The first great rule for the prevention of germ diseases.
The first great rule for the prevention of germ diseases
is: Destroy the germs that come from the bodies of the sick.

If all the diphtheria germs
that come from human
throats could be destroyed,
there would soon be no
more diphtheria. If all the
smallpox germs that come
from the bodies of persons
who have the disease could
be destroyed, there would

soon be no more smallpox. -

It is easier to destroy germs
as they come from the
bodies of the sick than itis
to destroy them after they
have been spread abroad,
and a little intelligent care
used in keeping germs from
being scattered would every
year save many thousands
of lives.

FIG. 17. The first great rule for the
prevention of germ diseases is: Destroy
the germs that come from the bodies of
the sick.

How germs enter the body. In a few cases germs
may pass through the unbroken skin, but nearly always
they enter the body through wounds, or through the mouttk

or nose.

In later chapters we shall learn what germs

get into the body through cuts and sores ; we shall study

1In some cases germs are spread by insects and other animals or by
healthy human germ carriers, These cases will be discussed later.
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about biting insects (mosquitoes, flies, ticks, fleas, and
bedbugs) that pierce our germ-proof armor (the skin)
and place germs directly in the wounds that they make.
We' shall read of other germs that enter the body by
way of the nose, and we shall learn how in many cases
very dangerous germs reach the mouth from the hands,
from flies, from drinking cups, in food and water, and
in many other ways. Here we wish only to call your
attention to the fact that the gateways through which
disease germs get into the body are wounds, the nose,
and especially the mouth.

The second great rule for the prevention of germ
diseases. The second rule for the prevention of germ
diseases is: Zake care of wounds, protect yourself from
biting insects, and guard the mouth and nose. The first
rule aims to keep disease germs from being scattered
abroad. The second rule aims to keep out of the body
the germs that do get scattered abroad. If we neglect
either of these laws, we cannot hope to escape the diseases
that are caused by germs.

POINTS TO BE REMEMBERED

1. A disease germ can spring only from another germ of the
same kind.

2. Nearly all the germs that attack us come from the bodies of
persons sick with germ diseases.

3. The first great rule for the prevention of germ diseases is:
Destroy the germs that come from the bodies of the sick.

4. Germs enter the body through wounds and through the
mouth and nose.

5. The second great rule for the prevention of germ diseases

s Take care of wounds, protect yourself from hlmg insects,

ana’ guard the mouth and nose.



CHAPTER FIVE
THE STRUGGLE BETWEEN THE BODY AND THE GERMS

IN spite of the greatest care that we can use, all of us
are certain at times to get disease germs into our bodies.
Between these germs and the body a warfare then begins.
The germs try to grow in the body and use it for food.
To defend itself the body kills the germs. In this
chapter we shall learn how the body resists its small foes.

How germs cause sickness. Some disease germs,
when they grow in the body, produce poisons that are
called soxins. These toxins are set free from the germs,
and when they are carried through the body in the
blood, they cause sickness by poisoning the cells. A
little group of tetanus (lockjaw) germs in a small wound,
or a small patch of diphtheria germs growing in the
throat, may produce enough toxin to poison and kill

the whole body. In diseases of this kind, 7z is not the
germs themselves, but the toxins ( ;ﬁozsons) that t/ze germs
produce that cause the sickness.

. Other disease germs produce no free toxins that can
be discovered, but in some way they injure the cells.
In many diseases (for example, pneumonia, typhoid
fever, and malaria) there are hundreds of millions of

‘germs in the blood or among the cells, and it is not
strange that the presence of so many little plants or
animals in the body should have a great effect on the
health.

How the body destroys toxins. When germs produce
poisons in the body, the body produces antidotes for the
poisons — substances that make the toxins harmless and
keep them from poisoning the cells. These substances
are called antitoxins. An antitoxin does not kill germs ;

20
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it destroys the toxin, and thus protects the cells until
-in other ways the body can kill the germs.!

The white corpuscles and the germs. If you should
examine a drop of blood with a microscope, you would
find a very great number of cells
floating in the liquid part of the
blood (Fig. 18). These cells are
of two kinds. Most of them are
red in color, and these are called
red corpuscles. Their work is to
carry oxygen through the body.
The other kind of cells in the blood
is the white corpuscles. These are pig. 18. The red and white
the soldiers of the body, and zkesr corpuscles of the blood as
work is to kill disease germs. ;ﬁz{):ppw under a micro-

A white corpuscle approaches a
germ and flows about it, or swallows it, as shown in Figure
19. Then the corpuscle tries to digest and kill the germ,
while the germ tries to grow in the corpuscle and use it for
food. When our corpuscles are victorious, the germs are
destroyed ; but if the germs are very numerous or very
powerful, it may be the corpuscles that will be killed.

The protective substances of the blood. In addition
to the white corpuscles, there are certain substances in
the blood that aid in the battle against the germs.
The action of these substances is not well understood.

1 There are different toxins and antitoxins in different diseases. For
example, the toxin and antitoxin in diphtheria are different from the
toxin and antitoxin in tetanus. The body can produce substances (anti-
toxins) that will protect it against snake venoms, the poisons of scorpions
. and spiders, and many vegetable poisons, as well as against the poisons of
germs.
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Some of them prepare the germs to be taken up by the
white corpuscles.! Others prevent the growth of the
germs, or perhaps destroy them. There are always
small amounts of these protective substances in the
blood, and when disease germs attack
the body, greater amounts of them
~appear.  Different defensive sub-
stances are produced in different dis-
eases, just as different toxins and
antitoxins are produced in different FIG. 19. A white cor-
diseases. A person, therefore, may zﬁl; taking in & bac-
have a great power of killing the

germs of one disease and yet will fall an easy victim
to some other disease.

Why we have certain diseases only once. When the
germs of a disease attack us, the body manufactures
more of its protective substances to destroy them: More
and more of these substances are formed, and the
blood becomes stronger and stronger in its power to
kill the germs. Finally, if the body is successful in its
struggle with its enemies, the defensive substances and
the white corpuscles get the upper hand of the germs,
and recovery begins. After a patient recovers from
some diseases (for example, smallpox, measles, and
whooping cough), a large amount of the protective
materials remains in the blood for years, or even for

1 The substances that prepare the germs for the white corpuscles are
called opsonins. These unite with the germs and make them more appe-
tizing to the corpuscles, just as sugar and cream make a breakfast food
more pleasing to the human taste. Unless the opsonins are present the
white corpuscles do not take up the germs. How far our resistance to
germs depends on opsonins, and how much of it is due to other substances
in the blood, we do not yet know.
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life. Any germs of these diseases that get into the
blood are therefore promptly killed, and a person is
seldom attacked by one of these diseases more than
once. After other diseases (for example, colds), the in-
creased defensive power of the body quickly disappears,
and we may have these diseases again and again.

Increasing the defenses of the body by vaccination.
Vaccination has been employed as a protection against
smallpox for more than a century (page 88), and of
recent years it has been used with more or less success
to increase the resistance of the body to the germs of
rabies, boils, typhoid fever, plague, and many other
diseases. In vaccination, weak or dead germs of the
kind that cause the disease are introduced into the body.
This, like an attack of the disease, ‘causes the body to
manufacture its protective substances, thus providing a
defense against the living germs that cause the disease.
Vaccination is very important in protecting us against
certain dangerous diseases; for up to the present time
we have found no other way to make the body produce
increased amounts of its defensive substances before the
growth of the germs in the body begins.!

Good health and the resistance of the body to germs.
Caring for the health will not raise the resistance of the
body to germs beyond a certain natural point, and we can-
not in this way make the body able to resist the germs of
diseases like measles, whooping cough, influenza, diph-
theria, typhoid fever, or epidemic colds.2 At the same

1There can be no protection without infection. — SIiMON.

2 Studies made on soldiers who suffered from typhoid fever during the
Spanish-American War showed that those attacked were certainly as
strong as those who escaped the disease. In the recent influenza epidemic
consumptives suffered far less than those in good health.
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time, you should understand that overwork, exposure to
cold, wet feet, hunger, worry, lack of fresh air, or lack
of sleep —anything that injures the health — lowers the
natural defenses of the body and takes away the powers

FIG. 20, Dry feet, fresh.air, and plenty of sleep help to keep up the power
of the body to kill germs, :

of resistance that we have. . Proper care of the body,
therefore, may at times save us from attacks of certain
diseases (especially pneumonia and tuberculosis); and
we must also remember that after the body is attacked
by germs, it still has before it the problem of overcom-
ing them. In this fight sufficient time to produce the
protective substances is an all-important factor, and a
strong body may fight its way to victory when a weaker
one would have succumbed to the disease. It is well,
therefore, for us at all times to guard our health; for
health and vigor may be a great aid in the battle with
the germs.

Alcohol and resistance to germs. Experiments on ani-
mals prove that alcohol lessens the power of the body
to kill germs. When alcohol is given to rabbits, it is
not possible to save them from rabies (hydrophobia) by
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the Pasteur treatment (page 109). Other experiments
show that the germs which cause boils and blood poison-
ing are able to attack rabbits that have had alcohol more
easily than those that have had no alcohol. Still other
experiments show that animals that have been given
alcohol cannot resist the germs of cholera, tetanus
(lockjaw), and other diseases, as well as animals that
have not been given alcohol. Experiments like these
leave no room to doubt that alcohol taken into the body .
lessens the power of the body to protect itself against
germs. Many physicians have long believed that this
was true, for they have known that drinkers suffer far
more from many germ diseases than do those who use
no alcohol. o .

The relation of the body to germs. We have spoken
of the human body as being “attacked ” by germs, but
you should not think of a germ as leaping on its prey
like a wild animal and killing it. Perhaps you will get.
a more nearly correct idea of the relation of the body to
germs, if we compare the body to a fertile field and a
germ to a weed that is capable of multiplying enormously
if it gets into this field. The white corpuscles may then
be compared to field hands whose duty it is to destroy
the weeds, and the germ-killing substances to materials
in the soil that are poisonous to the weeds but not to the
crop plants.

If you think of the subject in this way, you may be
able to imagine what would happen if the white cor-
puscles, because of exposure of the body to cold or
fatigue, or for some other reason, should not be able to
attend to their work. It may also help you to under-
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stand why the germs of many diseases die out in the body
after a short timeand the person recovers; why people
have certain diseases only once; and what physicians are
trying to do when they vaccinate people, or treat them
with serum after they become ill. And if you will
imagine also that there are certain weeds which the
field hands do not molest and against which in most
fields there are naturally no protective substances, you
may be able to understand why measles and influenza
spread so rapidly among those who have not previously
been exposed to them,

POINTS TO BE REMEMBERED

1. Dangerous germs often get into the body in spite of the
greatest care that we can take.

2. These germs cause dlsease by producing toxins that poison
the body.

3. The body produces antitoxins that destroy the toxins.

4. The body kills germs by means.of the white corpuscles
and the defensive substances of the blood.

5. We have certain diseases only once, because after recov-
ery from these diseases the protective substances remain
strong in the blood.

6. By vaccination the power of the body to kill certaln germs
can be increased.

7. The germ-killing power of the body should not be allowed
to run low, because at any time we may be attacked by
germs.

8. Alcohol lessens the power of the body to kill germs.



. CHAPTER SIX
BACTERIA THAT ENTER THE BODY THROUGH THE SKIN

IF we had not the skin to protect us, it is probable
that bacteria would swarm into our bodies in such num-
bers that in a week there would not be a living human
being in the world. We know that this is true, because
when even a single cut or tear is made in the skin, the
body is sometimes hardly able to hold back the germs.
Because the bacteria that infect wounds are the most
widespread of disease germs, it is important to use
care when the covering of the body is broken.

THE PUS-FORMING BACTERIA

The pus-forming bacteria grow on the human skin,
where they feed on the dead cells and other matter on
the skin. They are hardy germs, and they are often
found in the soil about the dwellings of men and
animals and are common in unclean water. There are
several different kinds of these bacteria, but they all
cause inflammation and form pus, the thick, creamy,
liquid matter that is found in boils and infected
wounds.

Diseases caused by pus-forming bacteria.- The pus-
forming bacteria may grow in almost any part of the
body and cause inflammation of the part that is at-
tacked. In wounds they cause pus to be formed.
Often they work down through the hair follicles and
sweat glands (the weak places in our armor of skin) and
cause pimples, boils, carbuncles, and erysipelas (page
28). Very commonly they invade the walls of the
throat or intestine and cause tonsillitis, sore throat, in-
flammation of the bowels, or appendicitis. Occasionally

27
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they attack the membranes around the brain and cause
meningitis, or set up their growth in the lungs and cause
pneumonia. In like manner they may grow in the lin-

ing of the heart, or they may

" : * ¢4 © spread through all the body
‘ &1 and cause blood poisoning.

° Q The different kinds of pus-
Soslp forming bacteria. The most

FIG. a1. The two most common  ommon of the pus-forming
pus-forming germs. ..
bacteria is a small coccus that
grows in bunches or clusters (Fig. 21)! This coccus
is the usual cause of pus in small wounds, of pimples,
boils, and carbuncles, and of inflammation and ulcers in
the bones. It may also cause blood poisoning, and is
sometimes found in other cases of inflammation.
Another common pus-forming bacterium is a coccus
that grows in chains (Fig. 21)? By making a wide-
spreading growth in the skin, this germ causes erysipelas,
in which the skin has an angry, red appearance over
the infected part. It is sometimes found in small sores
and boils, but it more commonly attacks the inner parts
of the body. Itis often the cause of rheumatism, sore
throat, tonsillitis, appendicitis, and blood poisoning, and
more commonly than any other germ it is found in in-
flammation of the middle ear.2 It also causes meningi-
tis and pneumonia more frequently than do the other
pus-forming bacteria, and many cases of chronic disease
1 Staphylococcus (pronounced stiffil-5-kdk'kils).
2 Streptococcus (pronounced strép/td-kdk’kis).
8The running ears that are common among children demand prompt
medical attention, both because there is danger of injury to the hearing,

and because there is danger that germs will work their way from the ear
to the brain and cause meningitis, or an abscess in the brain. .
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of the arteries, heart, and kidneys are due to slow-grow-
ing races of this germ.

A third pus-forming bacterium is a slender bacillus
that sometimes gets into wounds and causes bluish green
pus to be formed.! This germ may also be ,.
a cause of diarrhea and of epidemic colds, ANV I
but it is not so common in the body, nor is Q, ‘)I
it so dangerous, as are the other kinds of V

pus-forming germs. FIG. 22, A
Weak and strong races of pus-forming bac- gusu-lf“minz
acliius,

teria. Some varieties of the. pus-forming

germs seem to be entirely harmless. Others are exceed-
ingly dangerous, and whenever they have the oppor-
tunity to do so, produce' the
most violent cases of inflamma-
tion and blood poisoning. None
of them should be allowed to
enter the body when it can be
prevented; but germs from a
ca.rbuncle, an old abscess, a case
'of erysipelas, or a case of blood
poisoning are far more to be
FIG. 23. If a nail or ofher in- feared than germs of the same
strument is driven through the race from the skin or from some
skin, it will carry germs down other source outside the body.
and leave them among the cells. . . . .

It is a common thing for a per-
son with a boil to scratch the germs into the skin with
his finger nails and thus cause a whole crop of boils in
different parts of the body.

Care of wounds. For our protection against pus-
forming bacteria it is very important to care for wounds.
1 Bacillus pyocyan)us (pronounced pi-5-si-i/né-iis).

_."WI"u
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A clean wound may be tied up without any treatment,
but a wound that has been made with anything unclean
should be cleansed and treated with a good disinfectant.!
Itis not best, however, to wash
a wound with an irritating dis-
infectant, for a disinfectant of
this kind injures the cells in
the wound and weakens their
resistance to the germs. To
a considerable extent our re-
. sistance to pus-forming bac-
teria depends on the number of attacks we have under-
gone from them, and a person who has done rough work
and suffered many wounds in his skin is able to resist
these germs better than a person who has always been
shielded from them.

FIG. 24. A solution of iodine is
excellent for treating a wound.

TETANUS (LOCKJAW)

The germ of tetanus is a rather long bacillus. It
grows very commonly in the intestine of the horse, and is
less frequently found in the intestiné of the cow, sheep,
and other grass-eating animals. It forms spores that
may be dried for years without killing them, and great
numbers of these spores are in the manure from in-
fected animals. The tetanus germ is, therefore, very
common about stables, ih soils that have been enriched
by barnyard manure, in the dust of streets, and in other
places where the droppings of animals are spread.

The germ of tetanus. The tetanus germ does not
cause disease when it grows in the intestine of an

1 A five per cent solution of iodine in alcohol or ether is excellent for this
purpose. A new disinfectant called dichloramine-T is perhaps even better.
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animal, but if it gets into wounds either in animals or in
man it may cause a most severe illness. One peculiar
thing about this bacillus is that unless other bacteria are
present, it cannot grow except when

shut-away from the air. Along with \§-y!ﬁ
& %

other germs, however, it sometimes
grows in an open wound. The incuba- 4} 8 &
tion period is from four to fourteen =®
days, and man and the horse are most FIG. 25. Germs of
frequently attacked by it.! f::‘;szgz;friem
How the tetanus germ enters the body.
The tetanus germ enters the body through wounds, some-
times through wounds so small that they are not noticed.
It is most frequently found in wounds made by unclean
instruments, because such wounds are most likely to get
tetanus germs into them, and because dirt and other
bacteria are left in wounds of this kind.2 It grows best
of all in small, deep wounds, like those made by an un-
clean nail, because such wounds readily close over and
leave the tetanus germ, with other germs and dirt,
buried deep in the flesh. The percussion caps used in
toy pistols, blank cartridges, and firecrackers also make
dangerous wounds. The tetanus spores are in dust on .
the skin, and the small, sharp flying particles of the cap,
the wads of the blank cartridge, or pieces of the fire-
cracker, cut deep into the flesh and drive down these
spores along with other bacteria and dust.

1The incubation period of a disease means the time from the entrance
of the germs into the body until the appearance: of the symptoms.

2Wounds where the cells are much bruised and crushed are especially
favorable to the tetanus germ. Dirt in a wound always crushes and
kills the cells about it, and in this way makes a favorable seed bed for the
germs to start their growth.
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Protecting wounds from the germs of tetanus.
Wounds on the feet of barefooted children should re-
ceive especially careful attention, since these come in
contact with the earth and

may get tetanus germs ?
into them. Wounds re- / @%
ceived about stables are
especially dangerous. It
is best to have a physician W‘MM
look after wounds from
which there is unusual
danger of tetanus; for
usually the disease develops suddenly and without
any symptoms, often days after the injury is supposed
to be healed. Wounds should not be closed with court
plaster, for tHis shuts out the air and creates conditions
favorable to the growth of the tetanus germ.

The toxin of tetanus. The tetanus germ makes only
a very little growth in the body, but it produces a toxin
of tremendous power. This toxin is for man a poison
twenty times as strong as dried cobra venom and almost
three hundred times as strong as strychnin, and a very
small group of tetanus germs may produce enough
toxin to cause death. The toxin attacks the nervous
system especially, and this causes all the muscles to be
thrown into contraction. One of the first symptoms of
tetanus is a stiffness of the muscles of the jaw and neck.

Tetanus antitoxin. An antitoxin for tetanus is pre-
pared from the blood of the horse, but it has not proved
very effective in curing the disease, except when used
in the early stages and in large doses. It is very valu-
able, however, in preventing the disease, and a dose of

FIG. 26. Wounds made by these are
especially likely to cause tetanus.

.
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the antitoxin should be given to any person who has
received a wound that is likely to bring on tetanus.
This remedy is also of great use in protecting valuable
horses against the disease.

Other germs that infect wounds. In addition to the
pus-forming bacteria and the tetanus bacillus, there are
a number of other germs that often infect wounds in
which the tissues are badly crushed and into which dirt,
or other foreign matter has been carried. During the
recent war great advances were made in the trgatment
of wounds of all kinds, and a physician who understands
the new methods of preventing infection should be
called to attend to any severe wound.

POINTS TO BE REMEMBERED

1. The pus-forming bacteria may grow in almost any part of
the body.

2. These bacteria cause inflammation, pus-formation, plmples,

. boils, carbuncles, erysipelas, sore throat, tonsillitis, appen-

dicitis, blood poisoning, and many other diseases.

3. Thera are weak and strong races of pus-forming bacteria,
and the strong races are greatly to be feared.

4. Wounds should be cared for to keep germs from growing
in them.

5. The resistance of the body to pus-forming bacteria may
be raised by vaccination.

6. The tetanus bacillus is common in the soil and often gets
into wounds.

7. Tetanus antitoxin will usually prevent the development of
the disease.

8. A physician should e called to attend to any severe wound.



CHAPTER SEVEN

RESPIRATORY DISEASES

BEFORE the troops were called to the cantonments in
the recent war, the Surgeon General of the army knew
that the diseases most to be feared were those of the
respiratory organs. In his experience with the laborers
on the Panama Canal he had found the most troublesome
disease to be, not malaria or yellow fever, but pneumonia,

"and he therefore urged the importance of providing
sufficient air space for each man and of not crowding
the cathps more than was absolutely necessary.

The later sanitary history of the army showed how well
.founded these fears were ; for during the six months from
September, 1917, to April, 1918, the death rate from pneu-
monia in the cantonments was 12 times as high as in civil
life, the diphtheria death rate was twice as high, and the
deaths from meningitis, measles, and scarlet fever (in
which diseases the germs are spread in the secretions from
the mouth and nose) were respectively 45 times, 19 times,
and 6 times greater proportionately than in civil life.
Colds and sore throats were also common, and later all the
cantonments were swept by the influenza. All together,
the infections that modern sanitary science proved least
able to control were those of the air passages and lungs. -
In civil life also these are our most common and important
diseases, about one fourth the total number of deaths
in the colder parts of our country being due to them
(page 157)

Infectious diseases of the air passages and lungs. The
most common germ diseases of the air passages are
colds, catarrh, sore throat, influenza, tonsillitis, bronchi-
tis, diphtheria, and whooping cough. The most danger-

34
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ous diseases of the lungs are pneumonia and tuberculosis,
which in the United States stand at the head of the list
of germ diseases as causes of

death. The air passages are

infected in measles, scarlet

fever, and smallpox also ; and in

mumps, meningitis, and infan-

tile paralysis the germs are in

the discharges from the mouth

and nose. As will be seen, this

is a formidable list of infec-

tions, and their control is now

the most pressing problem in

public health.

How the germs of respiratory
diseases are spread. The germs
of respiratory diseases leave the
body and also enter the body
through the mouth and nose. ric. 2. Kiss the baby on the
It is believed that usually they cheek,not on the mouth. If it
reach the mouth or nose in one o, Jouf %" Baby: donot kiss
of three ways:

1. By the kands. Typhoid germs have been found
on the hands of typhoid carriers, diphtheria germs on
the hands of diphtheria carriers, and streptococci on the
hands of streptococcus carriers. A number of men were
asked to wash their hands in warm clear water for 30
seconds. On warm days they left in the water an aver-
age of four million bacteria each; on cold days two
hundred and forty million. The increased number of
bacteria on the hands on cold days was believed to be
due to the greater flow of mucus from the nose and
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mouth on these days; there were more colds, with cough-
ing and sneezing that covered the hands with bacteria.
Such hands leave germs on doorknobs, banisters, street-
car straps, books, and other objects that they touch.
Other hands become contaminated from these objects
and then carry the germs to the mouth and nose.

2. By eating utensils and drinking cups. In eleven
different army camps, among 32,624 soldiers who washed
their eating utensils in common tubs of warm water,
there were in two weeks 251 cases of influenza for each
1000 men. Among 33452 men who used eating utensils
that were boiled, there were in the same time 51 cases
for each 1000 men. Among 14,850 workers in the kitch-
ens and dining rooms of department stores, hotels, and
restaurants where the dishes were washed by machines
in boiling water, there were 13 cases of influenza per
thousand; at the same time, in the same city, among 3125
kitchen and dining room workers, where the dishes were
hand washed, there were 85 cases per thousand. These"
facts are not surprising, for dishes have an opportunity
to become contaminated both by mouth and hand. All
public eating places should be required by law to wash
their utensils in boiling water, and the use of dishwashers
even in families is highly commendable from the sanitary
point of view. Long ago most states abolished the pub-
lic drinking cup. They cannot abolish the public dishes
in restaurants and ice-cream parlors, but they should
require that such dishes be made safe for public use.

3. Bydroplet infection. 1n coughing, sneezing, laugh-
ing, singing, and to a certain extent in talking, small
droplets of saliva or mucus are sent out into the air from
the mouth and nose. These droplets may fly to a dis-
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tance of several feet (3 to 10). The iarger ones at once
fall downward through the air; but some of them are so
fine that they are said to float for as

long as 20 minutes. When a person

is suffering from a disease like in-

- fluenza, pneumonia, or consumption,

the droplets which he sends out into

the air are, of course, filled with the

germs of the disease.

The spreading of germs in this
manner is called ¢ droplet infection,” g.; 55 Whena per-
and in recent years this method of in- son coughs or sneezes,
fection has been considered of much ﬁi:ii??ﬁe?fﬂgﬁﬁ?:;'
importance. Some persons think that
the chief danger in coughing and sneezing is that the
hands, objects that other persons will touch, and even
the faces and lips of other persons may be sprayed with
the germs. Others: think that the infection is spread
more by the breathing in of the fine droplets. How
important droplet infection is we do not yet know, but
it is probable that it is responsible for many cases of
respiratory diseases. One health officer conducted a
state-wide campaign based on the two simple ideas of
smothering coughs and sneezes and keeping the hands
away from the face, and he believes his records show
that through this campaign he reduced the respiratory
infections in this state by 30 per cent.

Preventing respiratory diseases. Probably the follow-
ing measures for the prevention of respiratory diseases
are as effective as any that can now be advised :

1. Covering coughs and sneezes. When a person
coughs or sneezes he should hold a handkerchief before
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his face. He should also turn his face downward so that
the droplets will not be thrown up into the air and blown
to other persons.

2. Not spitting in public places. The germs in sputum

- that is exposed to flies or left where it may get on

shoes, are likely to reach the mouths of other persons.

3. Keeping away from persons who are suffering from
respiralory discases and turning away from a person who
is coughing or sneezing.

4. Not shaking hands unless it is necessary. When
two Chinese meet, each shakes hands with himself.
This method of handshaking, like the salute of the sol-
dier, offers no opportunity for the transfer of germs.

5. Not touching objects that arve likely to be infected.
One should not touch books, handkerchiefs, or objects
that are handled by others, when it is not necessary to
do so. The hands should be kept from public’ banisters
and public doors as much as possible, and it would seem
sensible to wear gloves when it is necessary to hold to
seats and straps in street cars. In army hospitals it
was found that unless the most extreme care was used,
the germs of respiratory diseases were carried from
patient to patient oz objects —the clothing of nurses
and physicians, basins, dishes, etc.

6. Kecping the hands away from the face. This is
most important, for, in the opinion of many sanitarians, .
germs reach the mouth from the hands more frequently
than in any other way.

7. Washing the hands frequently with soap, especially
before eating. In washing the hands with soap, the
germs and the dirt in which the germs are caught slide
off the hands, thus, in a measure at least, freeing the
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hands of germs. Soaps are valuable because of their
disinfecting power also.

8. Avoiding public drinking cups and soda fountains,
icecream parlors, and public eating places where the eat-
ing utensils and glasses are not sterilized. Washing soda-
fountain glasses in a pail and using them again is a most
effective way of spreading infection. If paper cups are
used, the spoons still require attention. On the bowl of
one spoon used by a streptococcus carrier twelve million
bacteria, many of them streptococci, were found.

9. Avoiding crowds. Whenever people are crowded
together respiratory diseases always become worse, and
it is easy to understand why this is true. Crowded
houses, cities, street cars, schools, offices, and all other
crowded plices make the spread of respiratory diseases
easy, and if one can do so he should keep away from
them. Yet a certain army medical officer has said that
it is not the crowding of people together, but the crowd-
ing together of people to eat, that is dangerous. Those
who hold this opinion consider restaurants and soda foun-
tains far more dangerous than churches and theaters.

10. Wearing masks. These can be used to prevent
patients from coughing out droplets into the air, and to
protect the faces of those who must wait on persons ill

11In one of the army cantonments it was found that Ivory soap quickly
killed a certain germ, while the seemingly much stronger yellow soap that
was being used in washing the dishes did not kill it. A germ may be
killed by one disinfectant and yet resist a disinfectant that is much more
powerful for another germ, and it is probable that germs differ in their
resistance to soaps in the same way. If we knew which soap to use, it
might be possible to free the hands from any particular germ with it, but
like hundreds of other questions in sanitation this one needs to be investi-

gated.
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with respiratory diseases. To be germ tight the mask
must be made of several plies of closely woven material.l
Masks have proved effective in preventing physicians
and nurses in hospitals from becoming germ carriers,
and there is little doubt that if properly made and worn
they help to check the spread of respiratory diseases.
At the same time, many sanitarians consider them of
little value when used by the general public. They
must be changed frequently, must not be turned inside
out after being worn, and to give protection from the
coughing and sneezing of others they shou]d protect the
eyes as well as the meuth and nose, since any germs
that get into the eyes can easily pass down into the nose.
One medical officer has said that the great value of the
mask for general use lies in the fact that it keeps the
hands out of the mouth.

11. Washing out the nose and throat with disinfectants.
Some experiments in preventing measles by this method
have given encouraging results, and disinfecting the
nose and throat seems to shorten the time required to
free meningitis carriers from germs. A new disinfec-
tant called dichloramine-T promises to be very useful
for this purpose. Irritating disinfectants cannot be used,
as they injure the tissues. In many diphtheria and
streptococcus carriers the germs are located deep in the
tonsils, which must be removed before the throat can be
freed from the dangerous bacteria. .

12. Vaccination. Vaccination is supposed to be of
value in preventing pneumonia and whooping cough.

1 A set of experiments indicated that a three-ply mask made of a finely
woven gauze (bleached absorbent bandage gauze, thread count 44-40,
which is known as “butter cloth ”) is effective,
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Australian and New Zealand troops seemed to be pro-
tected to a considerable extent against the colds and
catarrhs of England by vaccination, and some believe
that a vaccine is of value in protecting influenza and
measles patients from pneumonia and other troubles
that often follow these diseases. Perhaps in time we
shall learn to prevent respiratory diseases by vaccination,
as smallpox and.typhoid fever can now be prevented.

13. Isolation of cases of respiratory disease. Certainly
persons suffering from pneumonia, measles, scarlet fever,
and whooping cough should be isolated and if necessary
quarantined. Our health departments should be pro-
vided with a greater number of workers to find the
persons who are carrying dangerous germs and prevent
the infection of the public by them. No other public
health work promises results so quick and so great as
this, and health officers have a work to do in controlling
respiratory diseases that people cannot do for them-
selves. Of course the time for them to do their work
is when the very first cases appear. .It is now evident
that it would have been wise to make great efforts to
isolate the first cases of influenza in the epidemic of 1918-
1919, instead of allowing the infection to sweep uncon-
trolled over the whole land. .

14. Keeping up the health. During the assembling
of the troops in 1917 and 1918, the germs of sore throat,
colds, pneumonia, and other infections were constantly
brought into the cantonments, and if allowed to spread
they always found plenty of material to work on. At
the same time the army surgeons had reason to believe
that fatigue, exposure to cold, or anything else that
lowered the health was favorable to the spread of respi-
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ratory diseases. In one camp, for instance, it was
reported that the number of pneumonia cases increased
with each winter thaw and the consequent dampening of
the men’s feet. These and other facts prove that proper
care of the health will prevent some cases of respiratory
diseases, and every case prevented helps to prevent
others. For it should always be remembered that the
germs of infectious diseases are handed on and on and
on, and one case prevented may mean that a whole
series of cases that would have come from it has also
been prevented. A person who is vaccinated does not
protect himself alone from smallpox; he makes sure
that he will not give the disease to others. Persons who
care for themselves so that they escape disease, are
therefore protecting not only themselves but many
others as well.

An important factor in keeping up the resistance of -
the body is fresh air. Recent experiments prove that
fresh air increases the resistance of animals to germs,
and all experience indicates that outdoor life, outdoor
sleeping, and good ventilation are most important in
building up the defenses of the body. Fatigue and
exposure to cold lower the defenses of the body, and the
avoidance of them is important in keeping the body in
condition to resist germs.

Other important factors in keeping up the body de-
fenses are good food, clothing that is dry and warm, ex-
ercise, sleep, cold baths and sponging the chest with cold
water in the morning, and the avoidance of alcoholic
drinks. The tonsils are often the breeding places of
germs, and any one who is suffering from infected tonsils
or adenoid growths should have them removed at once.



I.

4.

5.

RESPIRATORY DISEASES 43

Children’s Aid Society _

FIG. 29. . Outdoor sleeping quarters for children.

POINTS TO BE REMEMBERED

In the colder parts of our country, one fourth of all
deaths are due to respiratory diseases.

Uépally the germs are spread by the hands, by eating
utensils and drinking glasses, and by droplet infection.
Coughs and sneezes should be covered ; objects that may
be infected should not be touched ; the hands should be
kept away from the face; and public eating places where
dishes and glasses are used without sterilization should be
avoided.

Cases of the severer respiratory diseases should be iso-
lated for the protection of the public.

Because the germs of respiratory diseases are widespread,
it is important to keep up the health as a defense against
them.



CHAPTER EIGHT
DIPHTHERIA

. SoME cases of diphtheria are so severe that death

~comes in a day or two. Other cases are so light that
they are mistaken for colds in the head or for simple
~ sore throats. The disease is most com-

\¥ qm\ mon in children, and there is always an

increase in the number of cases when
- \/ the children come together in school
after the long vacation. '

The germ of diphtheria. The diph-
FIG. 30. The bacillus theria bacillus grows most frequently

ofdiphtheria. i the throat.- The infection usually
starts on a tonsil, often on a tonsil that is infected with
pus-forming germs. The diphtheria bacillus can also
grow in the mouth, nose, and larynx,! on the lips, on the
lining of the eyelids, and in other parts of the body. It
is killed by thorough drying, but when.it is protected by
matter about it, it can live on pencils and similar objects
for some time. It multiplies in milk without changing
the taste or appearance of the milk.

How diphtheria germs get into the body. Diphtheria
germs may be coughed out into the air and inhaled.
They are certain to be on the handkerchiefs and hands
of the persons who are carrying them; they have been
found on public drinking cups; they may be on pencils,
chewing gum, pieces of candy, toys, or any of the other
objects that are handled and passed around by children ;
great numbers of diphtheria epidemics have been caused
by milk (page 143). Cats may carry the germs on their

1 Diphtheria of the larynx is the disease often called “ membranous

croup.”
4
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fur, and they themselves sometimes suffer from the dis-
ease.

Difficulties in controlling diphtheria. In spite of
quarantining and the use of antitoxin, there were more
than 14,000 deaths from diphtheria -
in the United States during 19I6.

The chief difficulty in stamping out

this disease is that the germs often

linger in the throat for four or five

weeks, and occasionally for several

months, after recovery from an at-

tack of it. The germ is found also |

in ‘the throats of a considerable

number of healthy persons (usually

in those who have been in contact

with cases of the disease),! and in

the noses and throats of persons

who seem to be suffering only from

ordinary colds or from light cases

of sorethroat. Asa fire sometimes

bursts forth into flames again after F!G. 3t. Diphtheria germs
. . . have been found on pencils
it seems to be dead, so diphtheria, ¢ had touched the lips of
after it seems to have disappeared, pupils in the early stages of
often breaks forth anew from these e disease:

germ carriers. For at any time one of these persons may
pass on to others virulent germs; or, if his resistance to
the germs runs low, he himself may be overcome by them.

1 Investigations indicate that when diphtheria is in a city or town, from
three to five healthy persons in every thousand carry virulent diphtheria
germs in their throats. These germs are capable of causing the most
severe cases of diphtheria, and if the persons who are carrying them did
not have a high resistance to them, they would at once be attacked by the
disease.
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Quarantining in cases of diphtheria. To control diph-
theria, every one who is carrying virulent diphtheria
germs must be shut up in quarantine, whether he be
sick or well. It is not possible to tell by looking at the
throat whether or not it is free from diphtheria bacilli.
To determine this, a
microscopical exami-
nation for the germs
must be made. Itoften
happens that during a
diphtheria epidemic as
many as ten per cent
of the pupils in- a
school are carrying the
germs.1 The way to

control the epidemic is

FI1G. 32. One way in which diphtheria germs not to close the school
may be passed from one person to another.
but to take cultures

from the throats of all the pupils and isolate those who
are dangerous to the public health. A protective dose
of antitoxin is often given to those in whose throats the
germs are found.?

Diphtheria toxin. The diphtheria germ occasionally
produces death by causing the throat to close, but the

11In October, 1912, the Indiana state health officials examined 1426
pupils in schools where there had been one or more cases of dlphtherla.
Among these pupils, 98 healthy carriers were found.

2 The antitoxin used in the treatment of diphtheria or tetanus is pre-
pared in the following manner: The germs are placed in beef broth, where
they multiply and produce great amounts of toxin. A little of this toxin
is then injected into the blood of a horse, and the horse begins to work up
antitoxin to destroy it. A larger dose of toxin is then given to the horse,
and still more antitoxin appears in the blood. More and more of the toxin
is injected, until the blood of the horse is made as strong in antitoxin as
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usual cause of death in diphtheria is the very powerful
toxin. So poisonous is this toxin that a patch of diph-
theria germs the size of the thumb-
nail growing on the tonsil may pro-
duce toxin enough to cause death.
The toxin attacks especially the
nervous system, the kidneys, and
the heart. During recovery from
an attack of diphtheria, the heart is
weak, and violent exercise should
not be taken.

The antitoxin treatment for diph-
theria. In a former chapter (page
20) we learned that when disease

Ist
day

2nd
day

no deaths

§ deaths

3rd

day
*| 11 deaths

e _

day

19 deaths

5tk

<oy
20 deaths

FIG. 33. Diagram show-
ingthe number of deaths in

germs produce toxin in the body,
the body manufactures an antitoxin
to destroy the toxin and save itself
from being poisoned. Working in
accordance with this principle, sci-
entists have learned how to get this
same diphtheria antitoxin from the

100 cases of diphtheria.
when antitoxin is used on
the first, second, third,
fourth, and fifth days. The
sooner antitoxin can be
used in this disease, the
better. (Figures from ex-
perience of the London
hospitals.)

blood of the horse, and it has proved of wonderful value
in the treatment of the disease.” It is very important
that the antitoxin be given in the early stages of diph-

possible, Then the horse is bled occasionally (practically without pain or
injury to the horse), and the blood is allowed to clot. The thin yellow
liquid (serum) that appears around the clot contains the antitoxin. After
being freed from certain impurities, the serum is sealed up in glass con-
tainers and sold as antitoxins.

Serums for a number of other diseases are prepared in this same way,
except that dead germs instead of a toxin are injected into the horse, and
the serum contains substances that destroy the germs or increase the
activity of the white corpuscles instead of antitoxins. These serums have
not proved so valuable as the antitoxins.
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theria, before the toxin has poisoned the cells of the ner-
vous system, kidneys, and heart. Antitoxin is also very
useful in preventing diphtheria, and when a person has
been exposed to the germs, a dose of antitoxin often
is given to prevent the development of the disease. It
should be understood that the paralysis that sometimes
follows diphtheria is not caused by antitoxin, but by the
disease itself. In most states, under arrangements made
by the State Board of Health, a physician can obtain
antitoxin free, for use in cases where the patient or his
family are not able to pay for it.

Persons with diseased tonsils are especially likely to
become diphtheria carriers, and it is believed that diseased
tonsils make one .more liable to the disease. Great num-
bers of persons are immune to diphtheria, and by
a simple skin test it is possible to determine who these
are. In the great epidemic of 1918 those in robust health
and in the prime of life were especially subject to attack.

POINTS TO BE REMEMBERED

1. The diphtheria germ is transferred from one person to
another in many different ways.

2. Itis often found in the throat long after the patient has
recovered, and occasionally is found in the throats of
healthy persons.

3. Every one who is carrying virulent diphtheria germs should
be quarantined, whether he be sick or well.

4. The diphtheria germ produces a very powerful toxin that
poisons especially the cells of the nervous system, the
kidneys, and the heart.

5. By injecting diphtheria toxin into a horse, the blood of
the horse can be made very strong in antitoxin.

6. If this antitoxin is used when a person is attacked by
diphtheria, it saves the body from being poisoned.



CHAPTER NINE
PNEUMONIA

Up to about 1900, consumption caused more deaths in
all parts of our country than any other germ disease.

anio

¢ all otler
menin- diseases
itis .
& accidents, :
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FIG. 34. Diagram showing death rate in U, S. Army for seven months (Septem- ‘
ber, 1917, to April, 1918) from pneumonia as compared with other diseases.

Since then a better understanding of how to avoid the
germ of tuberculosis, and a better knowledge of how to
treat the disease, have lessened the death rate from
consumption until in some of our northern states it is
now the pneumonia germ that claims more victims than
any other of our microbe enemies. Pneumonia is much
more common'in cities than it is in the country, because
in a city people are crowded together, and the germ is
more easily passed from one person to another. The
disease runs a swift and severe course, the crisis coming
49
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usually in from three to eight days. Each year in the
United States pneumonia causes about 125,000 deaths.

The germ of pneumonia. Any germ that grows in the
lungs causes pneumonia, and the cases of the disease
that follow measles, influenza, and other diseases may be
due to any one of several germs. There is, however, a
small coccus ! that causes most cases of the disease that
occur independent of other infections. This germ grows
not only in the lungs but also in the nose, mouth,
throat, and air passages; in children it is a very com-
mon cause of inflammation in the middle ear, and it is
sometimes the cause of meningitis. The germs are in
the sputum and often in the discharges from the nose of
a pneumonia patient; they are passed from one person
to another in all the ways by which the germs of other °
respiratory diseases aré spread abroad (page 35); and
they enter the body through the mouth and nose. The
germs are killed by drying, and outside of the body they
quickly die.

Varieties of the pneumonia germ. Recent investiga-
tions indicate that there are four races, or types, of the
pneumonia germ. Three of the races are very dan-
gerous and are commonly found only in the bodies of
pneumonia patients or in the mouths of persons who are
living with these patients and taking care of them-
Germs of these three races cause nearly 80 per cent of
all cases of pneumonia and more than 9o per cent of
all deaths from the disease. These virulent types of
germs, like the diphtheria germs, may remain in the
mouths of patients for a long time (twelve to ninety
days) after the onset of the disease.

1 Pneumococcus (pronounced new-mo-kdk’kus).
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The fourth group of pneumonia germs is widespread,
and is composed of several different strains that are less
dangerous than the first three types. They are found.
in the mouths of about 60 per cent of healthy persons
and usually do these persons no harm. If for any
reason, however, as through fatigue, exposure to cold,
or the use of alcohol, the defenses of the body are
lowered, they may invade the lungs and cause the
disease. About 20 per cent of pneumonia cases are due
to this group of germs, but usually the attack is mild,
and only about 6 per cent of the cases end in death.!

Preventing pneumonia. The first precaution to take
in preventing pneumonia is to keep up the health so that
the body will have a high resistance to the germs. This
will help to ward off the mild germs that may already
be in the mouth, and it may even enable the body to
combat virulent races of the germs successfully. One
should be especially careful of one’s health during epi-
demics of influenza and colds, and since many cases of
pneumonia begin as colds, it is of utmost importance that
colds be given prompt attention.?

1 The above figures include only cases of lobar pneumonia, and are
based on studies made in the Rockefeller Institute for Medical Research
in New York City. In some of the army cantonments streptococcus was a
very common cause of pneumonia. ’

2 The belief that one ought not to “give up” te an attack of sickness
is a most pernicious error. In cases of typhoid fever where the patient has
kept at his work during the first days of his illness, the death rate is far
‘above the average, and many of the colds that run on into serious attacks
of bronchitis and pneumonia could have been broken by a single day’s
rest in bed. Germs are killed by our white corpuscles and defensive sub-
stances, and not by our “will power,” and if we expose ourselves to cold
or fatigue when germs attack us, we are allies, not of our defenders, but of
our enemies.
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A second important point in the prevention of pneu-
monia is the avoidance of crowding. The laborers on
the Panama Canal had to be removed from barracks
and placed in cottages on account of the prevalence of
pneumdnia among them. Among the workers in the
diamond mines of South Africa it is the most trouble-
some disease. In the army cantonments, during the

FIG. 35. Pneumonia patients being treated in the open air. (Afer photograph
of patients in the Presbyterian Hospital, New York.)

recent war, it led all infections as a cause of death.
Perhaps medical science will some day teach us how
crowds can be brought together with safety, but at
present, in all climates, we find that pneumonia always
follows the bringing of many people together. One of
the fundamental 'sanitary problems of every nation is
how to provide adequate housing for its people and
sufficient space for its office and factory workers.

The third step in dealing with pneumonia is to isolate
pneumonia patients and prevent the spread of the germs
from them. This is the most important step in prevent-
ing the disease, for as long as the germs are spread
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abroad, they will always find plenty of persons whom
they are able to attack.! No persons should enter the-
room of a pneumonia patient except those who are car-
ing for him, and in combating the disease it must be
remembered that many of those who wait on patients
become carriers of the germs.

A fourth method of preventing pneumonia, which at
present seems very hopeful, is by vaccination. In one
army camp 12,000 vaccinated men were almost entirely
protected from pneumonia for the ten weeks they re-
mained in the camp, and it is claimed that a vaccine has
been very successfully used among the native workers in
the South African diamond mines. A serum has been
prepared that is of great value in treating cases caused
by certain types of the germs.

POINTS TO BE REMEMBERED

1. Pneumonia is a crowd disease.

It causes more deaths in our country than any other germ
- disease except tuberculosis.

3. There are three very dangerous races of the pneumonia
germ that are present during epidemics of the disease.

4. A fourth and less dangerous race is found at all times in
the mouths of many healthy persons.

5. Many cases of pneumonia may be prevented by keeping
up the health, avoiding crowds, and isolating patients.

6. Vaccination against pneumonia seems to be a success, and
a serum useful in treating certain cases is now available,

. 1 A physician reports the following as occurring in a rural community :
An elderly woman suffered a severe attack of pneumonia. Two women
from peighboring families who helped care for her contracted the disease.
The husbands of these women were next stricken, and two other persons
also were attacked. Two of the seven cases ended in death,



CHAPTER TEN
INFLUENZA AND COLDS
INFLUENZA

INFLUENZA is an ancient disease, but it was little
known in the United States until 1889-1890, when a
great epidemic swept over the country. Then it grad-
ually subsided, but each year it caused on an average
some 12,000 to 15,000 deaths. There were more than
20,000 deaths from it in 1907 and more than 25,000 in
1916. Suddenly, in the late summer of 1918 it broke
out with great virulence, and in six months it attacked
probably one third of our -entire population and caused
more than 600,000 deaths, —a loss more than two fifths as
great as that which France suffered during the entire
four years of the Great War. In most other parts of
the world the disease assumed the same deadly char-
acter, and it is estimated that during the six weeks
ending the middle of December, 1918, six million people
died of.it. i

The germ of influenza. Formerly influenza was be-
lieved to be due to a small bacillus that is found in
many cases of the disease, but it now seems probable
that the cause is an undiscovered filterable virus. The
disease is probably the most infectious known. The
germ produces a powerful toxin that has a profound
effect upan the whole body ; it does not poison the body
so acutely as does the toxin of the diphtheria germ, but
it causes depression and weakness that often last for
months. The incubation period is probably quite short. -
There is reason to believe that the infectious period is
in the very early stages (before the person has become

54
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ill), and that a patient is perhaps not infectious after

the disease is thoroughly established.
Complications with in-

fluenza. A serious fea-

ture of influenza is that it

so weakens the tissues of

certain parts of the body

that any one of a half

dozen bacteria may set up

their growth in them,

causing pneumonia, bron-

chitis, pleurisy, eye and

ear infections, or tubercu-

losis; and it may leave the

stomach, heart, kidneys,

or the nervous system in

a weakened . condition.

Because itis so widespread

and because of the many

serious troubles that may , _

o & FIG. 36. A letter carrier during the
accompany or follow it, in- great influenza epidemic,
fluenza is a much dreaded »
disease. One attack is believed usually to give immunity
for a time at least, but a patient may relapse or have a
second attack before he has recovered from the first, as
may happen also.in pneumonia. :

. Vaccination against influenza. If the cause of in-
fluenza is an undiscovered germ, it is of course not pos-
sible to vaccinate against the disease. Many physicians
believe, however, that the most dangerous features of
the disease are due to the bacteria that attack the body
after it‘'has been weakened by the influenza germ.
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Therefore they think it advisable to use a mixed vac-
cine, made up of a number of the bacteria that most
often cause pneumonia, bronchitis, and other complica-
tions in cases of influenza. This would not prevent the
influenza, but some authorities claim that it makes the
disease mild and guards against the danger of complica-
tions. At present we are not certain how valuable vac-
cination is in this disease. Some persons still believe
that influenza is caused by the “influenza bacillus” and
~ can be prevented entirely by vaccination; others con-

sider the vaccine of no value. :

Preventing influenza by isolation. Much advice has
been given the public as to the best methods of avoid-
ing influenza germs. Doubtless individual effort does
prevent some cases, and it probably slows the spread of
the epidemic. But in spite of all that private efforts
can accomplish, a disease like influenza reaches every
village in the land, and in the end it is probable that in
cities and towns at least, nearly every one who is sus-
ceptible to the disease suffers from it. It would seem
that to-isolate the first cases that appear and quarantine
for a short time those who have been in contact with
these cases must be the most hopeful method of dealing
with influenza. This plan would require more health
officers than we have now, and the work would have
to be supervised by the national authorities, who could
see that the germs were not carried across state or city
lines. It would also require the expenditure of more
money than is now being used for health work; but we
should find it an economy to pay even very large sums
to be freed from epidemics like that of 1918-1919. In the
past, after widespread epidemics of influenza, smaller
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epidemics have for several years broken out in various
places, and for some years to come we shall probably
have many cases of this disease in our country.

COLDS
Colds are caused by germs that are transferred from

one person to another. They are the most common of
all the germ diseases of temperate climates and the most

FIG. 37. The germs of colds pass easily from one person to another,

difficult to avoid. The germs pass easily from one person
to another, and during an epidemic it is astonishing how
quickly they can spread through a community. In many
epidemics of colds the pneumonia germ or the “ influenza
bacillus” is found ; often pus-forming bacteria (especially
streptococci) are present; and sometimes othér kinds of
bacteria occur in great numbers in the air passages.
There is reason to believe, however, that the real cause
of epidemic colds is an undiscovered filterable virus,
and that the bacteria that are present in colds are
‘“secondary invaders”; that is, they are germs that are
able to set up their growth in the walls of the air pas.
sages only after these have been damaged by the attack
of the tiny germ which starts the disease.
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In a later chaater the question of colds will be further
discussed (pagc 22). It is probable that many of the
epidemics peop.. have called “grip” are severe colds
and not true influenza.

POINTS TO BE REMEMBERED

1. The epidemic of influenza in 1918-1919 was the worst
pestilence ever known in the United States.

2. The disease is probably caused by an undiscovered filter-
able virus.

3. Influenza is one of the most infectious diseases known,

. and it would seem rational to isolate the first cases, and

not allow it to become widespread.

4. Epidemic colds are highly infectious, and the infection is
spread as in other respiratory diseases.

5. Such colds are probably caused by a filterable virus, with
different kinds of bacteria as secondary invaders.




CHAPTER ELEVEN

TUBERCULOSIS [

€« ¢

ProBaBLY from the earliest times iy, szind has been
afflicted with tuberculosis, for a great Greek physician
named Hippocrates wrote a treatise on consumption in
400 B.C., and in the lungs of Egyptian mummies the
scars of tuberculosis have been found. At the present
time Bacillus tuberculosis, or the tubercle bacillus, as it is
sometimes called, is the most deadly of all the bacterial
enemies of man. In our own country, more than one
tenth of all deaths are caused by this germ, which means
that the “Captain of the Men of Death” is killing our
fellow-countrymen at the rate of 150,000 a year, more
than 400 a day, and omne every three and a half minutes.
Because tuberculosis selects its vicfims especially from
those who are in the active working years of their lives,
and because it is a lingering illness, it costs us far more
in money than does any other disease.! One widely
accepted estimate places the cost of tuberculosis to the
United States at $1,000,000,000 a year, or $10 a year for
each inhabitant of the country.

The germ of tuberculosis. The germ of tuberculosis
is a slender bacillus. It isa slow-growing bacterium, but
it is a very hardy one, and often it resists all attempts
of the body to kill it and grows steadily on until it
causes death. Outside the bodies of men and animals
it does not grow at all in nature, and light and drying
kill it. Yet in a dark, damp house the germs in the
_ sputum of a consumptive may live for several months
or perhaps for a whole year.: Itis very important that

1 One third of all deaths between the ages of fifteen and forty-five are
from tuberculosis.

59
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a room or house that has been occupied by a con-
sumptive shall be disinfected, but away from the habi-
tations of men and animals the tubercle bacillus is not
found.

Different forms of tuberculosis. The tubercle bacillus
may grow in almost any part of the body and cause tu-
berculosis of the part attacked. Tuberculosis of the

lungs, or consumption, is the best-known form

Qo,‘ , , of the disease and causes by far the most
"ﬁ"'\ ¥/ deaths, Tuberculosis of the bones also is a
}?;' \f;, common trouble, and most of the lame and

'A‘k. crippled people that we see have been de-
Fic.gs. The formed by tuberculosis of the spinal column or
bacillus of of the bopes of the hips, legs, or feet. Tuber-
tuberculosis. . . .

culosis of the bones is especially common
among children, as is also scrofula, or tuberculosis of
the lymphatic glands. Tuberculous meningitis, which
causes more deaths than any other form of tuberculosis
except consumption, is more common among children
than among older persons. The skin, kidneys, intestine,
larynx, and other parts of the body also may be attacked
by this germ; and when the tubercle bacillus is growing
anywhere in the body, it is always possible for it to be
carried by the blood to the lungs.

Tuberculosis contracted by living with consumptives.
In Indiana in 1910 the state health officials investigated
more than 9oo new cases of consumption and found that
in more than half of them the patient had been living
with a consumptive or closely associated with one. In -
1913 in Minnesota it was found that in forty city fami-
lies, in each of which a consumptive had been living for
a year or more, at least one other person was infected.
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All together, there were in these forty families 207 per-
.sons living with consumptives, and of these persons 138
had contracted the disease. At the same time, fifteen
families in. which there were no consumptives were in-
vestigated, and in these families only two persons qut of
eighty were found to be infected. Other studies ih the
rural parts of Minnesota seemed to show that parts of
counties where no consumptives had lived were entirely
free from the disease, and that where it had been intro-
duced into a community, it had spread to the families
living on the farms close to the consumptives. It was
also concluded from these studies that the danger of in-
fection depends on the amount of exposure to the germs;
that the danger from a chance meeting with a consump-
tive, or from living in a house with him for a few days,
is not great, but that there is great danger of infection
if a person lives with a consumptive for a long period
of time and is exposed to great numbers of the germs day
after day.! : S

The need of hospitals for consumptives. Up to the
present time, the two successful methods of checking
germ diseases that have been discovered are vaccination
and preventing the spread of the germs. We are not
able to vaccinate against tuberculosis successfully, and
this disease we must therefore combat by keeping the
millions of germs that come from the lungs of consump-
tives from reaching those who are not infected with the

11t is now believed that when a number of the members of a family die
of tuberculosis, the trouble is not so much a matter of inheritance as of
long exposure to infection by the germs. Children that are born into a
consumptive family are exposed to infection from their birth, and it is this«
condition that must be changed to. control the disease.
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disease. To carry out this plan, hospitals for advanced
cases of consumption are necessary, and in many of our
states these are now being built in great numbers.!
Owing to the long incubation period, it is difficult to
determine when or where a given case of tuberculosis
was lcontracted; but it is believed that many of the
cases of consumption in adults are due to germs that
were taken into the body in childhood. It is especially
important to shield children and young people from the
infection. Even though they pass through early life
without signs of infection, they may be carrying dor-
mant germs that will later spring into activity.
Preventing infection in the home. In case a consump-
tive must remain at home, he should live apart from the
other members of the family. His room, or separate
little house or tent, should be light and well ventilated,
to kill any germs that may be free in it. He should
have his own dishes, and these should not be washed
with other dishes or allowed to come into contact with
them until they have been boiled for at least five min-
utes. A consumptive should hold a paper napkin or a
handkerchief before his face when he coughs, and these
napkins or handkerchiefs should be burned, or placed in

1 Some of our states have for years been maintaining hospitals, or san-
atoria, for the care of consumptives, and recently many cities and counties
have appropriated funds for this purpose. It is hoped that the national
government will give its aid to the work, and that soon all cases of consump-
tion needing it can be given hospital care. Yet the task is a heavy one,
for, including beds in the new army hospitals, there are only about 60,000
beds for tuberculosis patients in the United States, while recent studies
have made it seem probable that among our population there are 2,000,000

.active or arrested cases, and 500,000 “open” cases (cases where the
germs are being given off) of the disease.
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a disinfectant, or kept in water until they can be boiled.

He should wash his hands in a disinfectant occasionally,

and he should not shake hands with

visitors who come in to talk with him.

His clothing should be boiled before

it is washed, and his bedclothes and

furniture should be exposed to the

sunlight as much as possible. This

can be done most easily if the sun [ 3. A goodbadge

shines directly into the room. The for all boys and girls.

sputum should be destroyed, of course ; Write the National Cru-
. sader Executive, 381

for in an advanced case of consump- pourh Avenue, New

tion several billions of germs are daily York. -

thrown off from the lungs. It need hardly be added

that a consumptive should have nothing to do with

the preparation of food that is to be eaten by others.

Circulars are issued by all State and City Boards of

Health explaining what a consumptive should do to

prevent the spread of the infection to others. These

should be secured and their directions carefully fol-

lowed out.

TUBERCULOSIS IN ANIMALS

Tuberculosis is a common disease of chickens and
turkeys, but the tubercle bacillus of birds does not seem
to be able to attack man. Many domestic animals also
suffer from tuberculosis, the disease being especially
common among cattle and among hogs that have run in
barn lots with tuberculous cattle or have been fed on
milk from infected cows. The tubercle bacillus of cattle
and of hogs (the “bovine type” of the germ) is able to
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grow in the human body. Itattacks children much more
frequently than it does older persons, and it usually grows
in the bones, in the lymphatic glands, or in the walls of
the intestime, rather than in the lungs.

Tubercle bacilli in milk. The tubercle bacillus may
* at times get into the body from meats, but infection from
milk is much more common. Where the disease is

allowed to run uncontrolled, from 15 to 30 per cent of .

dairy cattle have it, and from § to 9 per cent of the milk
sold in certain of our cities has been found to contain
living tuberculosis germs.

Danger from the bovine type of the tubercle bacillus.
The bovine variety of the tubercle bacillus is fitted for
growth in the body of the cow rather than in the human
body, and it is believed to be much less virulent for man
than is the “human type” of the germ that is usually
found in the sputum of a consumptive. The question
of tuberculosis among cattle is an important one, how-

“ever; for 10 per cent of all deaths from tuberculosis
among children under five years of age are due to the
bovine type of the germ, and many thousands of other
persons are being infected by these germs each year.
A very simple and certain method of testing cattle for
tuberculosis has been discovered, and even if there were
no danger of man’s getting the disease from milk, tuber-
culous cattle should be separated from those that are
free from the disease. This is economy ; for by taking
out of a herd all the animals that have tuberculosis, the
spread of the disease in the herd can be stopped.
Milk from a dairy that is not known to be free from
tuberculosis should be pasteurized before it is used

(page 144).
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THE TREATMENT OF CONSUMPTION

The steady manner in which consumption often runs
on and on has caused many persons to think that it is
an incurable disease. This is a great mistake. It isa
very common occurrence for the tubercle bacillus to
start its growth in the lungs and to be checked by the
body without the person who is attacked ever knowing
what is happening. If consumption is taken in hand
before the germs have gained a secure foothold, the
body can often be made to hold them in check and the
progress of the disease can be stopped.

The importance of early treatment. In the treatment
of consumption, everything depends on beginning in the
early stages of the disease. One who has symptoms
of consumptioxi, therefore, should not try to persuade
himself that his symptoms have no existence, for this
will not stop the growth of the germs! He should
not lose valuable time experimenting with patent medi-
cines, for there is no medicine known that will cure
consumption. The only sensible thing for him to do is
to be examined at once by a physician who thoroughly
understands the disease. Then, if he finds that the
germs have gained a foothold in his lungs, he should
give himself the best possible treatment without délax.

Important factors in treatment. 'In the successful
treatment of consumption, rest, proper food, and out-

1The most common symptoms of consumption are cough, loss of appetite,
gradual loss of weight and strength, fever in the afternoon, night sweats,
and blood spitting. The cough may be absent in the very early stages of
the disease, or it may be troublesome only in the early morning and after
going to bed at night. Any one who loses weight or finds himself becom-
ing tired easily, should have himself examined at once, even though he
has no cough.
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door life are the important factors. In general, dry, cool
climates are beneficial to consumptives and hot, moist
climates and high altitudes are injurious to them. It
has been found, however, that the
question of climate is of com-
paratively little importance (far
less than was formerly supposed),
, and unless a person has money
" enough to support himself with-
out work and to give himself
proper care, he should not leave
his home for a distant state ; for
in many places consumptives are
not welcomed, and it is better to
be at home and have the proper
} care than to be without money or
friends in the best climate in the

world.
FIG. 40. Anoutdoorsleeping A consumptive should have at
place, of a kind that most 51 tjmeg the guidance of a skilled

consumptives can have,

physician who has made a special
study of the disease. He should also secure some of
the many excellent books and circulars that have been
written on consumption and its treatment and learn how
to live in a way that will give him the best possible
chance for recovery.! Usually it is better for him to
go to a sanatorium where every hour of the daily life of

1 Hawes’ Consumption : What It Is and What to Do about It is an ex-
cellent little book for a consumptive. It is published by Small, Maynard
& Company, Boston, and the mailing price is 60 cents. By writing to the
Secretary of the State Board of Health at the capitol of his state, or to the
State Society for the Prevention of Tuberculosis, a consumptive can obtain
trustworthy advice as to the best course for him to follow. Z%e Fournal

A
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the patients is planned to strengthen them in their fight
against the germs.

' Hygiene and tuberculosis. A very infectious disease
like measles or smallpox cannot be prevented by hygienic

FIG. 41. Union Printers Home and Tuberculosis Sanatorium at Colorado
Springs, Colorado, (Aﬁ'er a photograph furnished through the courtesy of the
Superintendent.)

living ; the germs will attack us successfully if they get
to us, and they multiply so rapidly that the disease is on
us in full force before the body has time to manufacture
substances to kill them. In tuberculosis the situation is
very different. The tubercle bacillus is one of the most
slow-growing of all germs, and the body has plenty of time
to work up its defenses against it. It follows, therefore,
that good food, good houses, reasonable working hours,
well-ventilated factories, offices, and schoolrooms, and

of the Outdoor Life, New York City, is invaluable to consumptives. It
carries advertisements of sanatoria and.of clothing, chairs, and other arti-
cles for the use of consumptwes
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correct habits of living will enable many persons who
may have been slightly infected to hold the germs
in check. We cannot eradicate tuberculosis germs’
by healthful living, but poverty and bad hygiene are
allies of tuberculosis, and improving the conditions,
under which we live is a part of the fight against the"
disease. ‘
Alcoholism and tuberculosis. In a former chapter
1851-60 (page 24) it was stated
1861-70 that alcohol lessens the
#871-%0 power of the body to
kill germs. Thedeath
rate from consumption
is several times as high
among brewers as
among ministers, and
we should like at this
ror7 time to call attention
again to the fact that
the person who uses
alcohol makes himself
more liable to tubercu-
_409.9 4r0.9 391.5 364.3 283.2 144.2 losis. "So closely con-

FIG. 42. Diagram showing the tubercu- Nected are the use of

losis death rate in Massachusetts since 1851 a]coholic  drinks and
for each 100,000 inhabitants,

1891-1900

tuberculosis that the
International Tuberculosis Congress at the 1905 meet-
ing in Paris adopted the following resolution: “ We
strongly emphasize the necessity and importance of combin-
ing the fight against tuberculosis with the struggle against
alcokolism.” Not only does alcohol directly lessen the
defensive powers of the body, but it also causes those con-
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ditions of poverty and want that make for widespread

infection with the germs and for a lack of all those things

that strengthen the body in its fight against the disease.
Progress in the preven-

tion of tuberculosis. As

we have seen, no germ has

so spread itself through all 1890

society and has so extended

its ravages to all parts of

the world as has the tuber- . 1900

cle bacillus. Yet the world

is not full of tubercle bacilli.

The air of the fields and

woods, the streams of the

forests and mountains, and

the soil of the fields are free

from them. The millions :

of people who in the past N

have died of tuberculosis

germs got these germs from ;262 2679 2072 1416

either sick cattlee or sick Fic. 43. This diagram shows the

men. Practically all the gradual decrease in the numbex: of
011e . deaths from tuberculosis in the United

millions of people now liv- States, The numbers given are the

ing who are carrying these deaths per 100,000 in the part of the

germs-in their bodies were Ee:iefarfrﬁ;sk:{f” statistics have

infected either by human :

sputum or by milk. Scme persons, some cities, some

states, and some nations have to a greater or less degree

known these facts for several years, and in some places

a warfare on the Great White Plague has been started.

‘This warfare has been most successful. Examine Figure

42 and you will see that the death rate from tuber-

1880

1916
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culosis in Massachusetts is not one third as high as
it was in that state sixty years ago. Examine Figure 43

1851-60

1901-1910

348.7 327 287.8 242.9 2009 165.3
FIG. 44. This diagram shows the decrease
in deaths from tuberculosis in England and
Wales.

anti-tuberculosis host, and in that

and you will see that
what is true of Massa-
chusetts is true also,’
to a great extent, of
other parts of the
United States; and
Figure 44 shows that
not only in our own
country but also in
othercountries hasthis
great enemy of man-
kind been checked.
“Tuberculosis is com-
municable, prevent-
able, and curable,” i$
the battle cry of the
host hope swells high

in every breast, for already in many places the battle
line of the enemy has been broken, and his forces are
being driven back. Much of the work that is being.
done has as yet hardly begun to show its effects, but the

results prove clearly that it is not

necessary for people

to die of tuberculosis as they are dying now.

POINTS TO BE REMEMBERED

1. Tuberculosis costs the United
each year, and it is estimated
money is $1,000,000,000.

States 150,000 citizens
that its annual cost in

2. The tubercle bacillus is slow-growing, but it is very diffi-

cult to kill.
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In tuberculosis any part of the body may be attacked,
but consumption is by far the worst form of the disease.

- Many cases of consumption are contracted by living or

working with consumptives.

Hospitals for consumptives are needed to prevent the
spread of the disease. »
The bovine type of the germ can attack man, and milk
that may contain tubercle bacilli should be pasteurized.
In curing consumption, the most important point is to
begin treatment in the very early stages of the disease.
Rest, food, and fresh air are the important factors in the
treatment of tuberculosis. Climate is not so important
as was formerly supposed.

Sanatoria are to be recommended because in them the
patient can have the care that he needs.

Unhygienic living and alcohol are allies of the tubercle
bacillus.

Great progress has been made in the war against tuber-
culosis, and those who are fighting the disease are very
hopeful for the future.



CHAPTER TWELVE

GERM DISEASES OF THE INTESTINES

IN recent years improved sanitation and vaccination
against typhoid fever have greatly decreased the num.
ber of cases of disease that are spread through the in-
testinal wastes. Yet all together about 115,000 deaths
in the United States, or about one thirteenth of all the

. deaths that occur in our country, are each year caused
by them. Among the diseases that are caused by germs
of this class are typhoid fever, dysentery, diarrhea, and
food poisoning.

TYPHOID FEVER

Typhoid fever is found in all climates and in all
countries where man dwells. It is usually a severe
disease, but during some cases (‘‘walking typhoid”)
the patient is hardly ill enough to go to bed. In the
United States it is rapidly decreasing, but every year
there are still almost 200,000 cases of typhoid fever, and
nearly 20,000 deaths from it.

Bad after-effects of typhoid fever. The Metropolitan
Life Insurance Company of New York has recently
made an investigation of the death rate among 1574 of
its policy holders who suffered from attacks of typhoid
fever in 1911. Of these 1574 persons, 146 died of the
disease and 1428 survived; but during the next three
years fifty-four of these survivors died of other diseases,
twenty-one of them of tuberculosis. This gave a death
rate more than twice as high as was to be expected
among persons of this age.! In the same way, bad

11t is estimated that in the United States 178,200 persons survived

attacks of typhoid fever in 1914, but that 7781 of these survivors would
die inside of three years, because of the damage done them by the disease.

72
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after-effects follow measles, diphtheria, scarlet fever,
influenza, pneumonia, and other germ diseases, and to
take no account of these after-effects is like not count-
ing the wounded when reckoning the
losses in war.

The typhoid germ. The germ of
typhoid fever is a plump bacillus. It -
is fitted to live in a liquid and swims -
freely. It enters the body through
the mouth, gets into the blood, and
grows throughout the whole body.
Meningitis, pneumonia, and ulcers in the bones may be
caused by this germ, and the “rose spots” that appear
on the abdomen in most cases of typhoid fever are
caused by small colonies of the germs growing in the
skin. In the later stages of the disease the walls of the
small intestine are especially attacked, and on this ac-
count the diet of the patient is of great importance. The
germs leave the body in the discharges from the bowels
and kidneys,! and occasionally in matter vomited by a
typhoid patient. They may be in the perspiration, and
if they are growing in the lungs, they will be found in
the sputum. The incubation period is usually about
two weeks, but may be from seven to twenty-one
days.

How typhoid fever is contracted. Persons in the same
house with a typhoid patient may get the germ on their
hands by handling bedding or in a hundred other ways.

FIG, 45. The typhoid
germ.

1In about 25 per cent of typhoid fever cases the germs are in the
urine, sometimes in enormous numbers (100,000 to §00,000 in a cubic
centimeter, or 5000 to 25,000 in a drop). Unless the urine is carefully
disinfected, it will prove a most dangerous source of infection.
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Flies will carry the germs in great numbers if all wastes

from a typhoid patient are not carefully destroyed.

Occasionally the germs are in oysters that

1895 have been grown in polluted waters. Ina

large number of cases, the typhoid germ

has been carried in milk where some one

having the disease has handled the milk,

or where the milk vessels have been

washed in water containing the germs.

r9s17 In many other cases typhoid fever is

contracted from water. In alater chapter

82 52 we shall discuss the subject of disease

Fic. 46. In 1% germs in drinking water (page 79).

Chimint‘:“h}: Healthy germ carriers. It has been

;cheigm and used fognd that a considerable number of per-

the polluted water sons (three or four in a hundred) who have

f;e:ﬁ:h:rii:::; typhoid fever carry the germs long after

canal now carries Tecovery from the disease. The germs

':::‘ f‘:i::em ’:‘;‘k&: usually locate themselves in the gall blad-

Theymwshows' der and keep on passing into the intestine.

the decrease in One cook in New York City gave the dis-

:;:'il;’fe::';ug_' ease to twenty-seven persons in four

ing the improve- Widely separated houses. In one case

::n‘l Ofa::; :':::: the germs were found in the discharges

mzﬁay,y advances, 1rom the body forty-two years after re-

covery from the disease. As yet it has not

been possible to free these persons from the germs, and
they are a constant source of danger to all about them.

Preventing typhoid fever. Every case of typhoid

fever ought to be quarantined or isolated like cases of

diphtheria or scarlet fever. The wastes that contain the

germs should be carefully destroyed, and the patient
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should be examined to see that he is free from the
germs before he lives with his family or takes up his
work again. Pure drinking water, a well-guarded milk
supply, and a safe method of disposing of human
wastes are also necessary to prevent the disease. In
small villages and on farms one great cause of typhoid
fever is the leaving of human wastes exposed to flies.

Vaccination against typhoid fever. By vaccination
against typhoid fever, it is possible to increase the resist-
ance of the body to the germs to such a degree that
the disease will not develop. By this method, typhoid
fever, which was formerly the most dreaded of all camp
diseases, has practically been wiped out in armies, and
vaccination is now extensively practiced among physi-
cians and nurses, in families where a member has the
disease, in communities where it is unusually prevalent,
and among those who for any reason may run the risk
of exposure to the germs. In vaccination dead germs
are injected into the body, and this causes the protec-
tive substances to appear in the blood. The effects
of vaccination are mild, but a person should select a
time for vaccination when he is in good health.

DYSENTERY AND DIARRHEA

Diarrhea and inflammation of the intestine are impor-
tant causes of death, especially among young children.
All together these troubles cause in our country almost
one hundred thousand deaths a year. They are most
to be feared during the hot summer months.

Chronic dysentery. This disease is caused by a pro-
tozoon that is much larger than most germs. It is
called an ameba, and in many ways it resembles a large
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white blood corpuscle. Its life outside the body is not
well known, but there is abundant evidence that the
disease is usually contracted by drinking
impure water. Infection seems to come
also, at times, from eating raw vege-
, tables that have been grown in polluted
soil. Chronic dysentery is more com-
mon in the southern than in the northern
states, but cases of it are found in all
parts of the United States. The germs
FIG. 47. Thegerm are in the intestinal wastes, and these
of chronicdysentery. should be safely disposed of to prevent
‘The dark bodies in . .
the germ are rea the spread of the disease.
blood corpuscles,on  Acute dysentery. The sudden attacks
;::ih the €M of gcute dysentery, which sometimes runs
in epidemics, are caused by a bacillus
that differs very little from the typhoid bacillus.! This
'is a severe disease and very infectious, and is greatly
feared by armies. In different parts of the United
States there are epidemics of it every summer. Many
of the cases of severe diarrhea, or cholera infantum,
in babies are due to the dysentery bacillus, and young
children should be carefully shielded from infection
with this germ. The germs are in the intestinal wastes,
and the infection is spread by flies, by water, by milk,
and in all the other ways that typhoid germs are 'spread.
Since this is a very dangerous disease, the wastes from
a dysentery patient should be carefully destroyed and
every care taken to prevent the spread of the germs.
Diarrhea. It seems probable that any one of several
different kinds of bacteria may cause diarrhea and in-

1 Acute dysentery is often called Sux,
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flammation of the intestine. In some cases pus-forming
“bacteria (sometimes streptococcus, sometimes Bacillus
pyocyaneus) are present in great numbers. In other
cases the colon bacillus, a bacterium that at all times
grows in great numbers in the large intestine, has been
thought to cause the disease. Recent investigations,
however, point to the bacillus of dysentery as the most
probable cause of infant diarrhea, and the disease is to
be regarded as a very serious one.

Isolating the patient and disinfecting the body wastes
has proved the most effective way to check the spread
of diarrhea. Flies carry the germs of this disease espe-
cially, and soiled napkins should be kept away from
them. Whatever germ may be the cause of it, diarviea
is infectious, and any person who is caring for a little
baby should keep the baby away from the disease. The
relation of impure milk to cholera infantum will be dis-
cussed in a later chapter (page 144).

FOOD POISONING

Food poisoning (often called ptomaine poisoning) is
caused by at least two different germs. One of these
is a bacillus of the typhoid group that attacks cattle,
horses, hogs, and goats. The germ is in the flesh before
the animals are killed.

A second form of food poisoning is caused by a bacil-
lus that is a relative of the germ of tetanus. It gets
into meat and also into canned fruits and vegetables
from the earth and produces a most violent toxin. As
this bacillus forms spores that are not killed except by
steam pressure, fruits and vegetables canned after being
merely boiled may still be infected by it. It is the toxin
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that has already been formed in the food, and not the
germ, that does the damage. The toxin is destroyed by
boiling, and any canned food that seems softer than is
natural, or smells soured or spoiled in the least, or has
gas in it, should be cooked before it is even tasted.
The food can be made quite safe by boiling.

The sudden attacks of illness that sometimes follow
the eating of cheese, ice cream, fish, and other articles
of food are not well understood; it has been thought that
some of them are caused by bacteria that are related to
the typhoid bacillus. A number of these germs are
common in animals, and food should be kept away from
dogs, cats, rats, and mice.

POINTS TO BE REMEMBERED

1. In the United States there are 200,000 cases of typhoid
fever and 20,000 deaths from this disease each year.

2. The after-effects of typhoid fever and of other germ
diseases are very bad.

3. The typhoid germ leaves the 'body chiefly in the wastes
from the bowels and kidneys.

4. The germs are spread by fingers, flies, foods, milk, and
water.

5. Some persons carry the germs for years after an attack
of typhoid fever.

6. Chronic dysentery is caused by a large ameba.

7. Acute dysentery is caused by a relative of the typhoid
bacillus. .

8. Diarrheas are caused by several different germs.

9. These diseases are infectious, and the germs in the
intestinal wastes of the patients should be destroyed.

10. Food poisoning is caused by a number of different
germs.



CHAPTER THIRTEEN

DISEASE GERMS IN WATER

THE germs of certain diseases will live for a number
of days in water, especially if the water is clean and
clear. This makes any
water that is polluted by
sewage or human wastes
dangerous, and many
cities that have been sup-
plied with impure water
have found it possible to
save thousands of their
citizens from sickness
by filtering - the water
through beds of sand or
freeing it from germs in
other ways. When the
city of Vienna changed
from the polluted Danube
River water to a water I London
supply that came from -
the melting snows of the %3 7 3
mountains, the death rate FLC, % Disgram showing e sur
from typhoid fever soon 100000 inhabitants in Pittsburgh, New

fell to one thirtieth of York, and London in 1907. At that time
the people of Pittsburgh were drinking

the former rate ; and in the polluted Ohio River water, New York
certain Philippine towns had a good water supply, and London
that now use artesian was using Thames River water filtered
through beds of sand.

water the number of

deaths from all causes is only about one half as many
as it was when water from surface wells was used.
Intestinal diseases are those most frequently contracted
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FI1G. 49. The water from springs and streams is the most dangerous of all
waters,

from water, but a marked decrease in the number of
deaths from pneumonia, tuberculosis, and several other
diseases also often follow changing from an impure to
a pure water supply.

Safe waters. In general, waters that do not come
from the surface of the ground are safe. Deep artesian
wells usually furnish water that is absolutely safe.l
Rain water that is caught and stored in tanks above
the ground.is safe also. Underground cisterns that
are thoroughly cemented are much safer than wells.
Care must be taken, however, to keep surface water
from entering a cistern at the top, and if part of the

1In mountain regions germs may make their way into artesian wells
through crevices in the rocks, and near Indianapolis, Indiana, polluted
water was found to be draining into a well 400 feet deep. In the Indian.
apolis case surface sewage was draining into abandoned gas wells and then
flowing through the clefts in the rocks to the artesian well.
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pipe that carries the water from the roof is underground,
bacteria from the soil may be washed into a cistern
through this pipe.
Dangerous waters. Any water that comes from the
surface of the ground is likely to contain disease germs.
. Springs and streams are the most dangerous of all waters,
because they are often polluted by sewage or have germs
washed into them from polluted ground.l- It is not safe
to use water from these sources, no matter how clear
and pure it may seem; for in mountain regions, where
the people drink from the most beautiful clear springs
and streams, typhoid fever is a great scourge.

cement
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FIG. 50. A shows a well so arranged that surface water and germs are kept
out of it. B shows how surface water and germs get into a well,

Keeping germs out of wells. In cities and towns
some other water supply than wells should be provided.
In country regions, however, wells will probably be the
principal source of drinking water for many years, and

1 The bottled spring waters sold in some cities are more dangerous than

the regular city water supply. This, of course, is not true of all such waters.
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it is important that they be made as safe as possible. In
guarding a well from dangerous germs, the following
are the chief points to be kept in mind:

The location of the well. A well should be on high
ground and as far as possible from closets, cesspools,
and sewer pipes. For purposes of cleanliness it should

FI1Gs. 51and 52. From which well would it be safe to drink the water ?

also be at a distance from pigpens, stables, and other
buildings where animals are kept.

Keeping surface water out of wells. In ordinary soil,
few bacteria live deeper than six feet beneath the sur-
face, and water, as it comes from the ground into a well
that is as much as twenty feet deep, is usually free from
germs. In many cases the pollution of the water in
such a well comes from the surface water getting into
the well when it rains and carrying with it germs from
the upper layers of the soil. To prevent surface water
from entering, a layer of tough clay should be spread
around the mouth of the well and packed thoroughly so
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as to form a water-tight layer over the soil. A still bet-
ter method is to lay a circle of cement over the surface
of the soil, as shown in Figure 51. The platform should
be wide enough to keep any surface water whatever
from running down behind the wall into the well.

Keeping germ carriers away from wellsl No person
who is sick or who is caring for a case of infectious
disease should work with well buckets or about a
pump. Neither is it safe to use water from a well
where many people handle the rope and buckets, for
we are finding that germ carriers among healthy people
are so common that there is always danger that one
of them may have been about the well. Any person
who walks over ground that has been polluted with
human wastes (as many dooryards are) and then stands
on a well platform, may carry disease germs on his
shoes and leave them where they will get into the water.
For this reason, a well should always have a clean,
water-tight platform (made of iron, cement, or two lay-
ers of boards), and the pump should be so arranged that
water will not run back into the well around it. A well
that is covered by a small house and from which water
is pumped by a windmill is much easier to make safe
than an unsheltered well, from which the water is drawn
by buckets or with a hand pump.

Wells and -springs in limestone regions. In limestone
regions caverns in the rocks are dissolved out by the
water, and in these regions it is common for streams to
run long distances underground. These underground
streams may at times appear as springs, or they may
supply the water that is drawn from wells. Often closets

1 The matter in this paragraph applies equally to cisterns.
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FIG. 53. In limestone regions streams often run for miles underground.

and cesspools drain into them, and where the soil is
underlaid with limestone, well and spring waters are
notoriously unsafe. In such regions a water supply
should be pronounced safe by health authorities before
it is used for household or dairy purposes.

Wells in sandy soils.. In some places a supply of
water may be obtained by driving a pipe down to an
underground stream. Where the underground water is
flowing through gravel or very coarse sand, germs
can make their way for long distances through the
crevices between the soil particles, and a well driven in
sandy soil does not always furnish a safe water supply.
An examination by the state health officials will show
whether or not the water is fit for drinking purposes.

Freeing water from disease germs. It is the duty of
every city either to secure pure water for its inhabitants
or, by filtering or in some other way, to remove danger-
ous germs from the water that it supplies to the homes
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of its people. Some cities fail to do this, however, and
when impure city water must be used, or water from an
unsafe well or spring, the best plan is to boil it. Sim-
ply bringing it to the boiling point will kill all dangerous
germs. Ordinary house filters are almost useless, and
some of them are worse than useless, for they catch and
hold the matter in which bacteria breed and multiply,
and the bacteria pass through the pores in most of
them. Filtering through animal charcoal takes cer-
tain coloring matter out of water and makes it look
clear and bright, but it does not remove germs. It is
always to be remembered that to use fruits, vegetable
dishes, or milk vessels that have been washed in impure
water may be as dangerous as to drink the water.

FIG. 54. The great aqueduct which carries pure water from the mountains to
Los Angeles, California, a distance of 209 miles.
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POINTS TO BE REMEMBERED

. A pure water supply is very important in preventing germ

diseases.
Usually water from deep wells and from roofs is safe;
water from the surface of the ground is unsafe. -

. Wells may be made safe by keeping out surface water and

by keeping sick persons and other germ carriers away
from them.

In limestone and sandy regions many wells and springs
are unsafe.

Disease germs in water may be killed by boiling the water.
Cities should supply their citizens with pure water.



CHAPTER FOURTEEN
SMALLPOX

UP to about a hundred years ago, smallpox was one
of the most terrible diseases known to man. It is esti-
mated that in the eighteenth century it killed 60,000,000
people, and that 6,000,000 of the 12,000,000 inhabitants
of Mexico died from it when it was introduced into that
country by the Spaniards. In Europe nearly every one -
sooner or later had to undergo an attack of the disease.
“It was always present, filling the churchyards with
corpses, tormenting with constant fears all it had not yet
stricken, leaving on those whose lives it spared the
hideous traces of its power, turning the babe into a
changeling at which the mother shuddered, and making
the eyes and cheeks of the betrothed maiden objects of
horror to the lover.” Fortunately for us, a method of
preventing smallpox has been discovered, and in civilized
countries it has now become a rare disease.

The germ of smallpox. Smallpox is caused by a
small germ that lives in the skin and in the lining of
the mouth, throat, and nose, and sometimes in the
trachea and esophagus. The germs cause pustules, or
sores, to form in the deeper layers of the skin. These
break through to the surface of the skin, and in the later
stages of the disease the matter from the pustules dries
as scabs over the body. The incubation period of small-
pox is from seven to twenty-one days.

Some races of smallpox germs are weak and produce a
type of the disease so mild that it is often mistaken for
chicken pox. Other races are very virulent and cause
smallpox of so malignant a type that numbers of the
victims die and many of those who recover lose their sight.

87
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How smallpox germs are spread. The germs of small-
pox are abundant in the matter on the skin of the small-
pox patient, they are in the discharges from the mouth
and nose, and they are found in great numbers in the
scales that come from the skin during recovery from the
disease. The germs may be scattered about by the
patient’s coughing or sneezing, they are left on anything
he touches, they may be carried on the feet of flies, and
it is possible that they are at times blown for short dis-
tances through the air in the light, dry scales that come
from the skin. Smallpox germs may be dried for
months without being killed, and on clothing, books,
letters, old rags, and many other things, they are some-
times carried about. It is therefore very important that
a smallpox patient should be quarantined and that
everything about him should be thoroughly disinfected

(page 138).
VACCINATION

To very few human beings has nature given white
corpuscles and germicidal substances that can resist the
smallpox germ. Up to the time vaccination began to
be practiced, more than 95 per cent of all persons suf-
fered from it, and people considered it a disease that
every one must have, just as we look on chicken pox
and mumps as diseases that most of us will probably
have to go through with sooner or later. About the
year 1800 vaccination began to be practiced, and small-
pox at once began to decline. Now vaccination is more
or less compulsory in every civilized country in the world.
* Where it is thoroughly carried out, smallpox has almost
ceased to exist; but where the people are not vaccinated,
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or a considerable number of them are not vaccinated,
it is still impossible to prevent the spread of the disease.
This is because mild cases escape quarantine, because
the germ withstands drying for a considerable period of
time, and because it is so powerful a germ that if 100
unvaccinated persons are ex-

posed to it, from 95 to g8 of

them will be attacked by. the

disease.

Vaccination an almost perfect
protection againstsmallpox. In
science the important ques-
tion about any proposition is
whether or not it is true. It
makes no difference how we
should like to have things or
how we may think they might
be. The facts decide,.and we QN
make progress by ﬁttlng our- gy, 55. Edward Jenner, who in
selves and our ideas to the real 1797 discovered vaccination, the.
world and not to an imaginary greatest medical discovery . the

. . world has ever known.
one. When we examine into
the question whether or not vaccination protects against
smallpox, we find that it really does protect, and the
following are a few of the facts that lead us to this con-
clusion. .

When the Americans went to the Philippines in 1898,
from 30,000 to 40,000 Filipinos were dying from smallpox
each year. A great vaccination campaign was carried
out,and by 1907 there were only 300 deaths from small-
poxinallthe Islands. From time to time certain persons
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in England have opposed vaccination, and for a while the

center of this opposition was in Gloucester. In 1895 that

city had a population of 42,000, among whom were a very

considerable number of persons who had not been vacci-

nated. In the last weeks of

1895 smallpox broke out, and

a great epidemic of 1979 cases

occurred, with 439 deaths. An

attempt was made to control

the disease by quarantine and

careful disinfection, but this was

an entire failure. In January,

, 1896, there were 28 cases, in

February 146 cases, in March

FIG. 6. Dr. Benjamin Water- 044 Cases, and in April 744

house, who introduced vaccination CaS€sS. By the end of Apl'il

intoAmf:rim in 1800. H? insisted more than 36,000 of the inhab-
on the importance of using pure -, .

virus and of keeping the wound itants had been vaccinated, and

clean. Gloucester was the best-vacci-

nated city in the world. The epidemic at once began
to decline, and by August it had disappeared.

In Philadelphia there was a considerable epidemic
of smallpox during the years 19o1-1904. During this
period more than 3500 cases were admitted to the Munic-
ipal Hospital, and of these 3500 cases not one had been
successfully vaccinated within five years. During this
time many physicians and nurses were employed in the
hospital, and more than 700 medical students were taken
to visit the patients. Not one of all these persons con-
tracted smallpox except one student who was opposed
to vaccination and untruthfully said that he had been
vaccinated. At one time it was necessary to enlarge
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the hospital, and fifty or sixty workmen were employed
to do this. All of them were vaccinated except two,
and these two and no others took the disease. Again it
was necessary to enlarge the hospital, and another
squad of workmen was employed. For some reason two
of these were not vaccinated.
These two were attacked by
smallpox, while again all the
workmen who had been vacti-
nated escaped. Thus within the
hospital all of the hundreds of
‘persons who had been vacci-
nated escaped the disease, and
all five of those who had not
been vaccinated contracted it.
Many pages could be filled ,

with similar statistics showing

. . FIG. 57. Thomas Jefferson,one
that vaccination almost surely _gqo7ic 0 @ & mindedand far-
prevents smallpox. Yet many seeing Americans of his time. In
persons seem never to have ;Z‘;ld“’":_:fu It ﬁ:::‘;ﬂf::::
heard of these facts, for there bynhistory only that the loathsome
are still in our country soci- smallpox has existed and by you

. . . has been extirpated.”

eties that actively oppose vacci-
nation. Some people think that among those who do
not believe in vaccination are some of the prominent
physicians of the country. This is a great error, for
none of the physicians who oppose vaccination have any
prominence in their profession. The leaders of medi-
cine for the last hundred years have believed in vacci-
nation and have practiced it, and today there is not a
prominent medical man in America who is opposed to
it. On this point the Medical Society of the State of
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Pennsylvania has said: “We know of no physician
of eminence in this country who is not a believer in —

11,236

FIG. 58. Diagram showing
how vaccination protects
against smallpox. During
1912, 1913, and 1914, health
officials in the United
States secured the vacci-
nation histories of 12,880
smallpox patients. Of
these, 11,236 had never
heen successfully vacci-
nated ; 1104 had been vac-
cinated more than 7 years
before the attack; and
only 540 had been vacci-
nated within the last 7 years
before the attack. (Data
from United States Public
Health Report of October

2, 1914.)

nay, even an ardent advocate of —
vaccination.”

How vaccination protects against
smallpox. The germ of smallpox
flourishes in man. It grows in cattle
also, causing the disease called cow-
pox. -After growing in the cow, this
germ seems to be weakened and
changed so that it grows feebly in
man and has only a slight power of
prcducing disease.

In vaccination, germs from a cow
are put into the human body. Here
they grow and begin to produce the
mild inflammation that follows vac-
cination. The body now works up
its destructive substances for these
germs, and because the germs are .
weak, the body is able to kill them
before they can multiply to any ex-
tent. After this is done, the defen-
sive substances remain in the blood,
and if smallpox germs at any time
get into the body, the protective sub-
stances are there, ready to kill them
and keep the disease from getting a
start. A person who has been suc-
cessfully vaccinated is therefore in

much the same condition as a person who has had a
light attack of smallpox, for he has in his blood sub-
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stances that will kill any smallpox germs that may get
into his body.

How long vaccination protects against smallpox. After
" vaccination, the protective substances in the blood be-
come weaker and weaker, but seldom disappear entirely.
Just when they become so weak that it is necessary to
be vaccinated again, it is impossible to say. Some-
times they are fairly strong after seven, eight, nine, or
ten years. In a very few persons they disappear so
rapidly that in nine months they fail to protect against
smallpox. The safest way is to be vaccinated every
few years, and when there is danger of being exposed
to smallpox, to be vaccinated again if more than nine
months have passed since the last vacgination.

Why every one should be vaccinated. Every one should
be vaccinated to protect himself. We never know when
the smallpox germ may come to us from the seats of a
car, from a letter, from the cléthes of some person, or in
any one of many other ways. Since this is true, it is
only the part of ordinary prudence to be vaccinated
against the disease.

Every one should be vaccinated to protect others. - Per-
sons who have smallpox cause expensive quarantine,
they interfere with business and with schools, and by
scattering abroad smallpox germs they endanger the
lives of others. In 1885 oze man carried smallpox to
Montreal and started an epidemic that cost more than
three thousand lives. »

Little danger in vaccination. Vaccination causes only
a small sore, and there is practically no danger from it
when it is properly done. . How little danger there really
is from it is shown by the fact that 3,709,187 Fersons
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" were vaccinated by government officials in the Philip-
pine Islands, during the years 1907-1908, without a
single death. The greatly swollen arms and running
sores that sometimes follow vaccination are caused by
pus-forming bacteria and are not a true part of vaccina-
tion at all. The pus-forming germs usually get into the
wound in impure virus, from infected instruments (as
from a lancet that has been used in opening a boil),
from an unclean skin, or from dirt that gets into the
wound. Only pure virus should be used, the skin and
instruments should be clean, and the wound (like any
other wound) should be protected from pus—formmg and
tetanus germs.!

A fact about germ diseases that should be understood.
It is a common idea that if the blood is “pure” we are
protected from germ diseases, and if the blood is
“impure” we may suffer from these diseases. This
idea is not correct. A ptrson’s blood may be as pure
as any flowing in the veins of man, and yet that person
will fall a victim to smallpox germs if he lacks in his
blood the substances that kill those germs. His muscles
may be like bands of steel and his nerves may be tin-
gling with the joy and vigor of perfect health, and yet if -
in his blood there are not the particular substances that
kill the tubercle bacillus, he had best beware of that
germ. He may even, as we have already pointed out
(page 22), have substances in his blood that will enable

1Virus that has been carefully prepared and sealed in glass tubes is free
from all harmful germs. The very few cases of tetanus that have followed
the millions of vaccinations for smallpox in the United States have been
found to be due to germs that got into the sore from the skin or from
dust.
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him to kill some kinds of germs and yet may fall an
easy victim to germs of another kind. Resistance to
‘germs is not, therefore, a question of pure blood but a
question of having in the blood particular substances
that will kill particular germs.!

In former chapters we have advised you to keep up
the health of the body so that it will be able to kill
‘germs, and it is true as a general statement that when
the body is in health it is able to manufacture more of
the substances that kill germs than it can manufacture
when it is weak. You should know, however, that for
reasons that are not understood, the body sometimes
suddenly loses its power to resist germs even when it
seems to be in health. You should also understand
that before smallpox germs nearly every one goes down
as the wheat goes down before the sickle, and that the
only way you can make yourself safe from this disease
is to get your body, beforehand, to work up a supply of
the defensive substances for the smallpox germ. There-
fore, when any one begins to tell you that health con-
sists in keeping the blood pure, and that vaccination
is contrary to the principles of health because it intro-
duces into the blood matter from a cow that will cause
the blood to be impure — when any one talks to you
after this fashion, pay no attention at all to him. For
though your blood were as pure as the crystal water

1 Disease germs are fitted to grow in the body and their natural food is
the normal lymph that is found in a healthy body. It is erroneous, there-
fore, to think that it is a disadvantage to the germs for the lymph to be
pure and to contain an abundant food supply. The important factor in
resistance to germs is the presence of opsonins and other defensive sub-
stances in the blood, and it is possible to be in the best of health and yet
lack the substances that will protect us against many diseases.
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from a snow-capped mountain peak, it would not kill
the smallpox germ unless it contained the particular
substances which kill that germ. It is strong blood, and
not pure blood, that we need in our battle with the
germs.

oo

8.

POINTS TO BE REMEMBERED

. Until vaccination was discovered, smallpox was the most

dreaded of all diseases.

The smallpox germ can withstand drying and is easily
spread.

Vaccination almost surely protects against $hallpox.

In vaccination a weak race of smallpox germs from cattle
is put into the body.

The body produces substances to kill these germs.

These defensive substances then remain in the blood.
Any danger there may be in vaccination comes from
bacteria that get into the wound, and not from the vacci-

_nation itself.

It is best to be revaccinated every few years, and when-
ever one has been exposed to smallpox.
Pure blood does not always protect us from germs.




CHAPTER FIFTEEN
MALARIAL FEVER AND MOSQUITOES

MAvrARIAL fever does not cause so many deaths as some
other diseases, but because it is found over a great part
of the world, and because in malarial countries a great
number of people are ill from it for long periods of time,
malaria must be counted as one
of the most important of the
.diseases that afflict mankind.
No community can prosper as
it should while its people have
malaria, for a person who is
suffering from this disease can-
not have the energy and ambi-
tion he needs to carry on his
work. . ,

’Fhe germ of malarla. Ma- :lﬁ;riig‘gege ifr :Wt:::d oi)lotz:
laria is caused by small protozoa corpusce.
that live in or on the red blood
corpuscles. A malaria germ grows and becomes larger
in a corpuscle and then divides into a number of parts,
each of which is a young germ. The corpuscles, then
only thin shells, break into pieces, leaving the young germs
free in the blood. Each young germ now enters a fresh
red corpuscle, grows in it, and divides into a number of
germs. These young germs then break forth and attack
other corpuscles. A large amount of poison is set free in
the blood at the time the corpuscles are broken down,
and this causes the chill and the fever that follows it.

How the malaria germ gets into the body. The malaria
germ grows in a certain kind of mosquito?! as well as in

1 The Anopkeles mosquito (pronounced a-ndf’e-lez). When this mos-
: 97
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man, and it gets into our bodjes from the bites of these
mosquitoes. When the mosquito feeds on man, it
thrusts its proboscis (bill) down through
the skin and sucks out the blood.
In drawing blood from a person who
has malaria, the mosquito takes mala-
ria germs into its stomach with the
blood. These germs pass into the
walls of the mosquito’s stomach and
multiply in little sacs on the outside of
FIG.60. Thestom- the stomach walls. The sacs then burst,
ach of a mosquito and great numbers of the germs pass
that is infected with . 3 .
malaria. The ma.' through the mosquito’s body to the sali-
laria germs grow in  vary glands. The germs appear in the
the sacs on the g,jiva in about ten days from the time
mosquito’s stomach.
when they were first taken into the
stomach. When the mosquito bites a person, it injects
salival and germs into the wound, and about a week later
the disease appears. Itis commonly thought that malaria
is caused by drinking impure water or by “miasmas”
or poisonous vapors from swamps or damp ground, but
many experiments have shown these ideas to be incorrect.
Preventing malaria. Fortunately for us, quinine in an
amount that will kill the malaria germ does not kill our
cells, and it is, accordingly, one of the most useful
medicines yet discovered by man; for not only will it
cure malaria, but it is also very useful in preventing it.
Other important aids in fighting this disease are the

quito is resting, it stands up on its head, so that its body, head, and bill are

in a straight line.
11t is the poisonous saliva of the mosquito that causes the itching and
swelling that follow a mosquito bite.
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careful screening of houses, cutting away grass, weeds,
and vines that shelter mosquitoes in the heat of the day,
and staying indoors in the morning and evening when
mosquitoes are flying. The best way to prevent malaria,
however, is to remove the breeding places of the mos-
quitoes that carry it.

The life history of the mosquito. The mosquito lays
its eggs on water. In about a day the egg hatches into
a /larva (commonly called a
“wiggler” or “wiggle-tail”)
that swims about actively in
the water. The larva takes in
air through a breathing tube,
which it thrusts out through
the surface of the water to the . ,
air, as shown in Figure 62. In from seven to fourteen
days the larva changes its form. The head and the fore
part of the body become much heavier, and the breathing
tubes shift to the back of the body. In this stage it is
called a pupa (commonly called a “tumbler,” because,
instead of wiggling as it swims, it tumbles over and over).
In from two to five days — ten to twenty days from the
time the egg was laid — the pupa splits down the back,
and the adult mosquito comes out and flies away.

In the larva and pupa stages, mosquitoes feed on
small plants and animals that are in the water. In the
adult form, they live partially by sucking the juices from
plants; but they eagerly attack animals and suck the
blood from them when there is an opportunity to do so.
How long a mosquito naturally lives in the adult form is
not known, but one has been kept for seventy-six days,
and considerable numbers of them live through the

FIG. 61. A is a raft of mosquito
eggs; B is a single egg.
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winter, hidden away in crevices and cracks. The young
and the eggs of the mosquito are not killed by being
frozen, and mosquitoes often come out in the spring from
eggs or larva that have lived through the winter.

FIG. 63. A is a mosquito larva; B is a pupa; Cis an adult mosquito
coming out of an old pupa. - .

Destroying the breeding places of mosquitoes. The
first step in the fight with mosquitoes is to deprive them
of breeding places near human dwellings. Old cans and
pans should be cleared away ; water bafrels, tanks, and
cisterns should be screened so that the mosquitoes can-
not get to them to lay their eggs ;! sagging eave troughs
should be braced up so that no water will stand in them,
for in an eave trough the larvae may start in a very small
quantity of water and then be washed down into the
cistern, where they will complete their development.
All pools and ditches near houses should be drained ;32

1 Nineteen thousand eggs and young mosquitoes have been found in a
rain barrel at one time.

2 The mosquito that carries malaria is a half-wild kind, and it prefers
to breed in ponds, small streams, and ditches. Farmers’ families often
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and wells should be watched and if necessary covered,
for sometimes the larvae are found in wells.. Weeds and
shrubbery in which the mosquitoes can find a dark, cool
place to hide during the hot part of the day or when the
wind blows, should be cut

down. The work of de-

stroying mosquitoes in cities ¥
and towns must be taken J‘
up by public officials who

have authority to compel

every one to remove the

breeding places on his

premises. '

o

Killing mosquito larve
with kerosene. When pools
of water cannot be drained,

FIG. 63. Germs of malaria were sent
from Italy to England iz a mosquito.
An English physician who was bitten
by the mosquito developed malaria.

all young mosquitoes in
them may be killed by pouring a little kerosene on the
water. This forms a_film over the water, shutting the
larvee off from the air and killing them in a few minutes.
If the kerosene is washed away by rains, it must be re-
newed. It has been reported that ducks are most valu-
able in destroying the young of mosquitoes. -
Screening against mosquitoes. The ordinary screens.
that are placed on houses are fly screens, not mosquito
screens, and the meshes in them are so coarse that the
_mosquitoes that carry malaria can pass through them.
To keep the malaria mosquito out of a house requires a
screen with about sixteen strands to the inch. Galva-
nized screens will in the end prove cheaper than painted

suffer -from malaria because country houses are located near breeding
places of this kind.
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iron wire, and they permit the air to pass through them
much more freely. Careful work is needed to make the
screening on a house effective; for a feeding of blood
is necessary to the female mosquito before she can lay
her eggs, and she will search over screens until she finds
the smallest crack or opening, or will even come down
chimneys, to get into a house. Since mosquitoes are
attracted by light, lamps should be kept away from doors
in the evening, and on a screened porch the lights should
be placed at the other end from the door.

Any one wishing to free his town or house from mos-
quitoes should write to his State Board of Health for
instructions as to the details of the work. In many
places local merchants carry only fly screens, but the
finer-meshed screens can easily be obtained. Many
kinds of fish are of little value for destroying young
mosquitoes, but a small minnow that feeds on the top of
the water (the *top-feeding minnow ") is a great help in
keeping ponds free from them.

POINTS TO BE REMEMBERED

1! Malaria is caused by a protozoon that lives in the red
blood corpuscles.

" 2. The germ gets into the blood from the bite of a mosquito.

3. The best way to prevent malaria is to remove the
breeding places of mosquitoes.

4. The young of the mosquito may be killed by putting
kerosene on the water. _

5. Fine screens are necessary to turn mosquitoes.




CHAPTER SIXTEEN

MENINGITIS, INFANTILE PARALYSIS, LETHARGIC EN-
CEPHALITIS, SORE EYES, PLAGUE, AND RABIES

MENINGITIS

MENINGITIS is responsible for about 18,000 deaths each
year in the United States. It is caused by bacteria
growing in the membranes about the brain and spinal
cord; and the tubercle bacillus, the pus-forming baz-
teria, and the pneumonia germ are all common causes of
the disease. About one third of the deaths are caused
by a special germ that is not found in other diseases.
When meningitis is caused by this germ it is an infectious
disease that often runs in epidemics, and it is called
epidemic cerebro-spinal meningitis. It is a difficult infec-
tion for health officials to control, and next to pneumonia
and measles it has given more trouble than any other
epidemic disease in the army camps.

How meningitis is spread. The germ of meningitis is
in the discharges from the nose of a patient who has the
disease, and, it is in the noses and throats of many
healthy persons. To control meningitis it is there-
fore necessary to isolate cases of the disease and to
examine those who have been in contact with the sick
to see if they are carriers of the germs. Where men
are brought together from various places, as in army
camps, it is certain that some of them will be carriers,
and unless a microscopic examination is made for each
man the disease will be introduced. The germs pass
from one person to another in all the ways that the
germs of respiratory diseases are transferred, and it is

difficult to prevent their spread except by isolating the
103
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carriers of them. Outside of the body the germs quickly
die.

The serum for meningitis. The attack of meningitis
is very sudden and usually very severe, and until recently
most cases ended in death. Now a serum prepared
from the blood of the horse is used in its treatment.

.This serum is effective only in cases ‘of the disease
caused by the special meningitis germ; in the hands
of a skilled physician it is of great value in treating these
cases of epidemic meningitis.

INFANTILE PARALYSIS (POLIOMYELITIS)

Infantile paralysis seems to become more widespread
year by year, especially in the United States. It attacks
children under five years of age, especially, but adults
also may suffer from it. If recovery takes place, the
patient slowly improves until usually only a part of the
muscles in one or more of the limbs are left paralyzed.
Because the fever is mild, it is often overlooked, and the
paralysis is thought to be due to a fall or other injury.

Under a microscope the germ of infantile paralysis
appears like a very small coccus, but it is much smaller
than any known bacterium, — only about one fourth the
diameter of one of the pus-forming cocci. The germs
attack especially the spinal cord and brain, but they are
found in the secretions from the nose and throat and
in the wastes from the alimentary canal. The disease is
spread by contact, and cases of it should be quarantined
and the wastes from the patients disinfected. Healthy
carriers of the germs are found among both the children

- and the adults who have been in contact with cases of
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the disease, and these must be quarantined to prevent
the spread of the germs. The incubation period varies,
but is usually about eight days. Theearly
symptoms are weakness, fever, vomiting,
and drowsiness. Other symptoms that
may be present in the early stages are
diarrhea, cold in the head, pain along the
spine, and convulsions. The limbs are
loose and flabby, and in many cases
the power to move any part of the body
islost. Asinanumber of other diseases,
blood from persons who have recovered FIG. 64. The
from the disease is the most effective Z‘l’:};’; t‘i’:e"pii‘;:
remedy. Treatment for the paralyzed places, is a com-
muscles, to bring back their power of mon source of in-

. . fection and should
movement, is very important. be avoided.

LETHARGIC ENCEPHALITIS

This is a disease of the brain that has only recently
‘been recognized, but cases of it have been reported from
Austria, France, England, and from several places in the
United States. Although it has not yet acquired a com-
mon name, it is sometimes referred to as the “sleeping
sickness,” because the patient may lie for long periodsas
if asleep. Ithasbeen mistakenfor bothinfantile paralysis
and meningitis. The germ is undiscovered, but since no
bacteria have been found in connection with the disease,
it is thought to be due to a filterable virus. Probably the
germ' enters and leaves the body through the mouth
and nose, as in meningitis and infantile paralysis. Among
the early symptoms are headache, dizziness, nausea, and
paralysis of the eye muscles.
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SORE EYES
Pink eye. Different germs — the diphtheria germ,
the pneumonia germ, or the pus-forming bacteria — may
cause sore eyes, but there is a particular bacterium?! that
causes the epidemic form of sore eyes often called pink
eye. The germs are easily
transferred on handkerchiefs,
towels, wash basins, and the
hands, and by flies. An in-
fected eye should be care-
fully covered to keep germs
from getting into the other
eye. Epidemics of pink eye
occur in all parts of our
FIG. 65. Rubbing the eyes and country, and children suffer-
::giggbzge hands to the face are jng from the disease should
’ _ not be allowed to attend school.

Trachoma. A chronic kind of sore eyes called #a-

choma, or granulated lids, has been found to be very
widespread in our country. -In the early stages it
'may appear to be mild, but in the later stages it is
a very severe disease and many cases of blindness are
caused by it. Although it is a stubborn disease to cure,
it can be made to yield to proper medical treatment.
The germ is believed to be a filterable virus.

The germs of trachoma doubtless get into the eyes
from wash basins and towels, from the hands, and in
other ways. The disease spreads through families and
through schools, and a trachoma patient should not be
allowed to attend school or other public gatherings until
he has been treated for the disease.

1 The Kock - Weeks bacillus.
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BUBONIC PLAGUE

Bubonic plague is the disease that in the Middle Ages
was called the Black Death. The germ attacks rodents
(animals like rats, mice, squir-
rels, rabbits, woodchucks, and
muskrats) as well as men, and
men usually get the disease from
the bites of fleas that have been
living on plague-stricken rats.

The way to prevent plague is to S;t :;‘e m&;ﬁ;‘?ﬁ: ;::
attack the rats that carry it.
Something can be done by trapping and poisoning rats,
but they multiply so rapidly that the only effective method
o : of dealing with them is to cut
off theirfood supplyand break’
up their homes. To do this
in a town or city, it is neces-
sary to keep garbage in
covered cans; to rat-proof
slaughter houses, mills, ware-
houses, and stores ; to provide
metal or other rat-proof bins
for grain that is kept in
stables and barns; and to
FIG. 67. Keeping garbage in cov- eleyate outbuildings so that
ered cans decreases the food supply
dogs and cats can pass under

of rats. This is a precaution easily
taken to prevent plague. them.

RABIES (HYDROPHOBIA)

Rabies is caused by a very small germ that grows
especially in the brain and spinal cord and gets into the
body usually from the bites of dogsorcats. In man the
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incubation period is never shorter than fourteen days,
usually it is five or six weeks, and it may be a year.
The germs are in the saliva three days (possibly eight
days) before the animal shows symptoms of the disease.

Preventing rabies. Practically all the rabies in our

country comes from the bites of dogs, and by keeping
dogs properly muzzled it is pos-
sible to stamp out the disease
entirely, as has been done in
several European countries.
Treatment of wounds made by
rabid animals. A very great
safeguard against rabies is to
treat promptly all wounds made .
FIG. 68. Ifallthedogsinour Ly the teeth of animals with
gﬁnmuglﬁs‘“ﬁﬁg f::: something that will kill the
appear. The dogs could then germs in the wound. Burning
‘;fe u‘l‘:';‘;::l::t::::;“;rda‘f: with nitric acid is the most ef-
fective remedy, but this should
be done by a physician to guard against too great injury
to the flesh. The best way is to wash the wound at once
with carbolic acid, bichlorid of mercury, or some other
strong disinfectant, and then go to a physician. Treat-
ment even after twenty-four hours is useful. A rabid
animal scratches at its mouth to remove the tough saliva,
and wounds from the claws as well as from the teeth are
dangerous. :

An animal that has bitten any one should not be
killed, but should be shut up until it is known whether
or not it has rabies. If the animal remains in health
for nine or ten days, there will be no occasion for worry.
If it shows symptoms of the disease, it should be killed
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without injuring the brain, and the head should be packed
in ice and sent to the laboratory of the State Board of
Health. There the brain can be examined and if the
germs are found, the Pasteur treatment should be begun-
at once. v

The Pasteur treatment. There is no cure for rabies
after the disease develops, but'a preventive treatment
by vaccination with dead and weak germs of the disease
has been discovered by a great Frenchman named Louis
Pasteur. The Pasteur treatment is successful in nearly
all cases in which it can be begun in time, but it should
start promptly after the bite is received. In many
states the State Department of Health gives this treat-
ment free to citizens of the state.

POINTS TO BE REMEMBERED

1. Epidemic meningitis is caused by a particular germ, and

the disease is infectious.
2. Sore eyes are infectious, and persons suffering from them

should not be in school.

3. The germs that cause infantile paralysis are in the nose
and throat. Cases of the disease should be quarantined.

4. The germ of plague is spread by rats.

5. Rats are combated most effectively by cutting off their
food supply and by breaking up their homes.

6. Rabies is spread by the bites of dogs.. _

7. The disease can be eradicated by muzzling dogs.

8. The Pasteur treatment will usually prevent rabies.



CHAPTER SEVENTEEN

spn GERM DISEASES OF CHILDREN
MEASLES

MEeAsLEs is probably caused by either a filterable
virus or a very small coccus that is found in the blood
and sputum of those who have the disease. The break-
ing out is not only on the skin but also in the eyes,
throat, and air passages, and the germs are in the secre-
tions from these parts. A patient is dangerous as long:
as the discharges from the eyes and nose continue,
usually for a period of about three weeks from the
breaking out of the rash. Where the germs are exposed
to light and drying they die in a short time, and the
disinfection of houses after cases of measles is not neces-
sary.

Measles a serious disease. Measles is a very serious
disease. During an attack the eyes should be rested,
shaded from light, and bathed in boric acid or other dis-
infectant several times a day. The patient should not
read or tire his eyes in other ways; he should have care-
ful nursing and be protected from the germs of colds,
influenza, pneumonia, and tuberculosis; for more than
almost any other disease, measles weakens the resistance
of the body to the germs of respiratory diseases, and
many cases of ear troubles, bronchitis, pneumonia, and
consumption follow an attack of it. Until he has thor-
oughly recovered, the patient should not expose himself
to wet or cold or engage in very hard work. Measlesis
much more dangerous to children than to older persons,
and children should, therefore, be protected from the
disease as long as possible. A measles patient should
not have visitors, for even though the visitors are not ill

110
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they may infect him with bacteria that to him, in his
weakened condition, will be dangerous. In the army
cantonments, during the recent war, measles was the
most common of all infections, and much of the pneu-
monia followed cases of measles.

. Controlling epidemics of measles in schools. Because
the first symptoms of measles resemble a cold and the
disease is often not recognized in its early stages; be-
cause it is highly infectious in these first stages; be-
cause many cases of the disease are so mild that they
are overlooked ; because the germs are so powerful that
they can successfully attack almost every one they can
reach; and because its victims are chiefly small children,
measles is a most difficult disease to control. It can be
prevented, however, by isolating both the victims of the
disease and also those persons not already protected .
by a former attack who have been exposed to the
germs.! '

SCARLET FEVER

The germ of scarlet fever has not been found, but it
is known that the discharges from the throat, nose, eyes,
and ears are infectious, and the patient is dangerous as
long as these discharges continue. The germs with-
stand considerable drying, but the disease is not ajr-borne,

1 A plan followed in some schools is as follows: When a pupil is at-
tacked, the school is continued as usual for about eight days. Then the
ch’ldren who were exposed to the infection are kept out of school for a
week. After this, all those who have not developed the disease or are not
being exposed to it at home are allowed to return. The success of this
method is due to the fact that the incubation period of measles is very
regularly from about ten to fourteen days.
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as was formerly supposed. It is a difficult disease to
control, because there are mild cases (‘‘missed cases’)
of it that are not recognized and quarantined. It at-
tacks children especially, and a
person usually has the disease
but once. .
Scarlet fever is a very danger-
ous disease because there often
goes with it a severe attack of
pus-forming bacteria (strepto-
cocci) that injure the kidneys,
ears, eyes, throat, or other parts
of the body, and it is not un-
common for it to leave its victims
deaf or blind, or in some way
injured for life. It should be
77 3.5 carefully quarantined, therefore,
FIG. 69. From 1866 to 1875, and a close watch should be kept
when quarantine was not en- for the mild cases from which
forced, the average annual
death rate from scarlet fever in €p ldemlCS often sprmg.
Massachusetts was 77 for every .
100,000 inhabitants. In 1916, WHOOPING COUGH

the death rate was 3.5 for . .
every 100,000 inhabitants. In Whooping cough is caused by

the United States as a whole, a small bacillus.! The germs
the death rate dropped about in the b hial tub d
two thirds from 1906 to 1916, gl‘OV{ in ihe bronchial tubes an

’ are in the sputum, especially in
the early part of the disease. Whooping cough is highly
infectious from the beginning, and a child who is thought
to be taking it should not be allowed to remain in school.
During quarantine the patlent need not be shut up
indoors, but he ought to keep away from others who

1The Bordet-Gengou bacillus, or Bacillus pertussis.

no quarantine

gquarantine
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might become infected with the germs.! Dogs and cats
suffer from whooping cough, and during epidemics they
may be a means of spreading germs. _

Whooping cough dangerous to children. Whooping
cough is not ysually supposed to be very dangerous, and
often cases of it are not carefully quarantined. As a
consequence, it is a widespread disease and causes more
deaths than scarlet fever and smallpox combined — more
than any of the other common infectious diseases of
children? Some persons make no effort to protect their
children from whooping cough, or even purposely expose
them to it. This is a most pernicious practice, for more
than four fifths of all deaths from whooping cough are
among children under two years of age. The older a
child is, the better he resists the disease, and an adult
usually escapes it altogether or has a mild attack. A
vaccine for whooping cough is now prepared, and it is
hoped that this will be useful in preventing the disease
and also in shortening and lessening the severity of the
attack.

Droplet infection important in measles, scarlet fever,
and whooping cough. Measles, scarlet fever, and whoop-
ing -cough all begin like colds, and in all of them the -
germs are coughed and sneezed out into the air. One
should therefore keep away from a person who has
symptoms of these diseases, and to control them those
who have been exposed to the germs must be isolated
before the symptoms develop.

11In some places persons who have whooping cough are required to
wear a distinguishing band on the arm when they go out of the house.

2 The deaths in cases of whooping cough are usually caused by the
disease running into pneumonia (broncho-pneumonia).
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SOME OTHER INFECTIOUS DISEASES

Chicken pox. Chicken pox is a very infectious disease
among children. The germ has not been discovered.
It is important mainly because mild cases of smallpox are
often mistaken for it, although chicken pox itself in some
cases may cause a severe illness. Since older persons
almost never have chicken pox, any cases of disease in
adults that seem to be chicken pox should be diagnosed
as smallpox. '

Mumps. It is believed that mumps is caused by a
filterable virus that grows in the salivary glands. The
patient is dangerous to others for a week after the swell-
ing of the glands is gone.

German measles. This is a different disease from
ordinary measles, and one that is less severe. The germ
is unknown. The incubation period is from two to
three weeks.

POINTS TO BE REMEMBERED

1. Measles is a.very serious disease and should be closely
quarantined.

2. Bad after-effects often follow cases of measles.

3. The attacks of the pus-forming bacteria that accompany
scarlet fever make it an especially dangerous disease.

4. Whooping cough is also a severe disease. .

" 5. All these diseases are especially dangerous to young
children.

6. To control them, the mild cases must be found and infected
persons must be isolated before the symptoms develop.




CHAPTER EIGHTEEN
OTHER GERM DISEASES

BEesIDES the diseases that we have studied, there are
other ailments of man that are caused by germs. Many
of these are strange tropical illnesses, and we shall not
even mention them here. In a considerable number of
other diseases that are known to be infectious, the par-
ticular germ that is responsible has not been surely de-
termined. In this chapter we shall take up a few very
different diseases that it is well to understand.

Acute rheumatism. Some investigators believe that
acute rheumatism (“inflammatory rheumatism”), or
rheumatic fever, is due to a bacterium of the strepto-
coccus group; others think it more probable that the
cause is an undiscovered germ. In this disease there is
redness and swelling in one or more joints, the pain is
very severe, and there are likely to be several attacks.
It seems probable that the same germ which causes this
form of rheumatism is also the cause of tonsillitis, in-
flammation of the lining and valves of the heart, St.
Vitus dance, and a rash of the skin; for persons who
have acute rheumatism often suffer from these other
diseases also. It is thought that the germ enters the
body through the tonsils, for a case of tonsillitis often
goes before an attack of rheumatism. The joints are
not permanently injured by this disease, but in many
cases the valves of the heart are left in a damaged con-
didton after the illness is gone.

Chronic rheumatism. Chronic rheumatism, in which
the joints are left swollen and stiff, is caused by germs
of the streptococcus group. In the greater number of
cases, the blood carries the germs to the joints from the
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tonsils, which may remain infected for years. In other
cases, the germs come from abscesses at the roots of
the teeth or in the bones of the jaw, from infections of the
nasal sinuses (page 229), or from some other part of the
body where the germs have a permanent home. That
these chronic infections are the cause of many cases of
rheumatism is shown by the fact that the trouble in the
joints disappears when the tonsils are removed or the
other breeding places of the germs are broken up.

Rheumatism causes more suffering and more loss of
time than any other disease, and it is the most expen-
sive of all our diseases except tuberculosis. A person
who has rheumatism should, therefore, put himself in
the care of a skilled physician, and he should not think
that he knows as much as a physician about his ailment.
For many of the infections of the tonsils that cause
r‘heumatism' go on for years without swelling or pain;
ulcers in the bones may give no symptoms ; an infection
of the nasal sinuses may show itself only by causing a
tendency to catch cold; and an abscess at the root of
a tooth may not show its presence except by a simple
inflammation of the gums.

Since these chronic infections are believed to be re-
sponsible not only for rheumatism, but also for much
kidney disease, heart trouble, and even hardening of the
arteries, they should certainly receive prompt medical
care. '

Pyorrhea. It has been claimed that a chronic infec-
tion about the roots of the teeth (Pyorrkea or Rigg's
disease) is in part due to an ameba and in part to pus-
forming bacteria. In this disease the germs live about
the roots of the teeth and the teeth often become s0
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loose in their sockets that it is necessary to remove
them. By carefully scaling and cleaning the teeth and
opening abscesses about the roots and treating the dis-
eased gums, a dentist can usually check the growth of
the germs if the treatment is begun before the disease
reaches an advanced stage. ‘
Infections of the mouth and teeth are more common
than any other germ disease, and any one who has either
soreness of the gums or cavities in the teeth should visit
a dentist as soon as possible. The infections of the teeth
that cause them to decay will be discussed in another
place. .
Foot-and-mouth disease. Foot-and-mouth disease at-
tacks cattle especially, but swine, sheep, goats, and
other domestic animals, as well as man, may suffer from
it. The disease gets its name from the fact that in
cattle infected with it, blisters and sores appear in the
mouth and on the delicate skin between and above the
hoofs. It is very infectious, and in Europe it has given
great trouble. In the United States it has been kept:
under better control, but in the winter of 1914-1915 a
great outbreak occurred. It is caused by a filterable
virus, and the germs are in the milk, saliva, and other
secretions, as well as in the sores. The germs remain
alive for months if kept cool and moist, but die when
they are dried. The effective methods of controlling
the disease consist of preventing the shipment of cattle
from infected areas, killing all cattle in infected herds,
and pasteurizing milk to prevent the disease in man.
Leprosy. Leprosy is caused by an exceedingly slow-
growing bacillus that is similar in many ways to the
bacillus of tuberculosis. The germ probably gets into
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the body by being inhaled, or through wounds, or pos-
sibly by the bite of the mosquito. It is estimated that
there are 500 lepers in the United States. Many of
them are not in quarantine, and it is probable that the
number of cases in our country is increasing. A na-
tional hospital that will take care of the lepers from all
the states is being built.

Typhus fever. Typhus fever is a very severe disease
that was formerly known as ship fever, or jail fever.
It has disappeared from the United States, except for
occasional cases in our seaports or on the Mexican bor-
der, or in the crowded parts of our cities. It is still
common in the higher regions of Mexico, in the Balkan
countries, and in many other parts of the world, and
our health officials must keep a constant watch to pre-
vent its gaining a foothold among us. The germ lives
in the blood, and the disease is spread by the bite of the
louse, especially the body louse. During the great war
typhus fever and other infections spread by the louse
-caused a million.deaths,

Rocky Mountain fever. This is a severe disease found
in the northwestern parts of the United States. It is
contracted from the bite of a tick, but it is not known
where the ticks get the germ. When ticks attach them-
selves to sheep they are killed by the oil on the wool,
and by the pasturing of sheep the number of ticks can
be greatly reduced in the regions where this disease is
prevalent. :

Infectious jaundice. This is a communicable disease
in which the patient becomes yellow in color. Occa-
sional cases and sometimes local epidemics of it occur in
our country. It is common in Japan, and it proved
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troublesome in the trenches during the recent war. The
germ lives in both man and the rat and leaves the body
in the discharges from the kidneys and the bowels. It
can be transferred from one person to another as typhoid
germs are transferred, or the disease can be contracted
from foodstuffs that have been infected by rats. Many
wild rats carry the germs, and it is dangerous to allow
food stuff to be soiled by them. ,

Rat-bite fever. Another germ disease that .is con-
tracted by man frome-the rat is rat-bite fever. The
incubation period is from 10 to 20 days, and the wound
is often healed before symptoms of the fever appear.
A wound made by the teeth of a rat sheuld be disinfected
to kill any germs that may have been left in it. «

Rats are unclean, insanitary, and destructive, and they
should not be allowed about human habitations or where
human foodstuffs are kept. Directions for rat-proofing
buildings may be obtained from the United States De-
partment of Agriculture or from the United States Public
Health Service.

Other germ diseases. There are many other diseases
that are caused by germs. Among these may be men-
tioned cholera; dengue (“break-bone fever ") and yellow
fever, both of which are spread by mosquitoes; trench
fever and relapsing fever, that are carried by the louse;
and the fatal sleeping sickness of Africa. Germs also
cause many diseases of animals, among them cholera
and plague in hogs; roup, white diarrhea? and cholera
among fowls; dist