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PREFACE

An examination of school physiologies published within
the last four or five decades discloses the changing viewpoints
of teachers of this subject. First anatomy was emphasized,
then physiology became prominent, while in recent years,
leaders in educational thought are agreed that hygiene is
of paramount importance. Within this recent period there
has been a shifting of accent from dress and diet to the
prevention of germ diseases. The most gemerally accepted
course of today, for elementary physiology, is one which does
not minimize any of the phases of the subject, but preserves
a correct proportion among them. '

The essential principle of hygiene has ever been clean-
liness. The race has developed an instinclive horror of
the unclean. Since the discovery of microdrganisms as the
causalive agents of disease, however, our adherence to clean-
liness has become specific and intelligent. There are, for
example, many harmless substances far more revolting than
human blood containing malarial parasites. But modern
hygiene teaches that the blood of a malarial patient, laken in
conjunction with a cerlain species of mosquito, makes a
combination which is, from a health standpoint, very unclean.

" There 1is, therefore, a well-founded demand that children
be taught the essemtials of germ diseases and their preven-
tion. The authors of the present volume have placed this
malerial first, belicving that its imporiance justifies this order
of treatment.

In some quarters a certain timidity prevails in dealing with
the topics of health and disease, on the ground that increased
knowledge along these lines will lead to a more pessimistic
point of view. The important réle of optimism in the preser-
vation of health is well recognized. Yet, in view of our pres-
ent knowledge of the wonderful defenses of the human body,
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iv PREFACE

it must be conceded that an understanding of them gives an
increased confidence and rencwed optimism based on fact and
not merely on sentiment.

The discussion of the anatomy of the human body has been
in this book reduced to a minimum, and the physiology
has been subordinated to the principles of hygiene. Such a
treatment is believed to appeal to the reason of the child, for
persuasion is more effective than arbitrary command.

The fact has been borne in mind that physiology and
hygiene are practically the only natural sciences that the great
bulk of our people ever have an opportunity of studying. The
scientific treatment has, therefore, been adhered to as closely
as the intellectual advancement of the pupil for whom this
work is inlended, would seem to allow.

Aids to the memory, however, have not been omiited. A
summary of the imporiant poinis together with carefully
selected questions, at the end of each chapter, will be found
of help to the pupil in his study. Frequent review questions
and cross references in the text afford ample opportunities
for repetition.

Experience in leaching science soom convinces one that
poor thinking is largely due to vague mental concepts of
things and relations. The laboratory method of seeing for
one’s self has been followed in these pages. The numerous
experiments introduced throughout the book are all simple
and can be performed easily -wzth very little oullay for appa-
ratus and material.

Tllustrations are considered a necesszty in a modern scien-
tific book, particularly in one intended for the young. Many
of the illustrations in this book were drawn expressly for it,
and for most of them a distinct pedagogical value is claimed.

In adapting the work to present conditions in Texas, the
authors have received valuable assistance from the State Medi-
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cal Association, acting through its Textbook Commitiee; while
the chapters on the care of the teeth were written with the
codperation and advice of the State Dental Association, act-
ing through ils Textbook Committee. The authors’ grateful
thanks and expressions of appreciation are due to them and
to their many friends of the teaching and medical professions
in Texas and other states, for kind assistance and suggestions
in the preparation of the volume.

CARL HARTMAN

LEWIS BRADLEY BIBB
Austin, Texas. :
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CHAPTER 1. INTRODUCTION

The rider of a motorcycle must study his machine. He
must know its various parts, understand how they are put
together, and have a clear idea of the work each part
performs. Without knowmg these things he cannot hope
to keep the machine in good order or to feel the pleasure
of its smooth motion.

The Human Body a Living Machine. It is the duty of
each one of you to care for and operate a machine much

Figure 1. — The rider of a motorcycle should
understand his machine.

more interesting than the motorcycle; namely, the human
body. Did you ever stop to think what a wonderful machine
your body is? Think of the brain, with which we know
and remember things, feel emotions, and control our acts;
and the eye, which is a little camera in itself. Think
how wonderfully all the parts of our body are connected
by the nerves, which act as telegraph wires, carrying
messages from the various parts to the brain, which is like
the central office.

The human body is certainly the most marvelous, the
most delicately balanced and the most sensitive machine
in existence, surpassing any invention of man, and if we
are to operate it without doing it harm, we should certainly

I



2 THE HUMAN BODY AND ITS ENEMIES

understand something about it, so that we may take proper
care of it and see that this wonderful machine does its
work as it should. .

' Dangers which Threaten the Body. The rider of a motor-
cycle, however, must know more than the parts of his ma-
chine; he must know also what kind
of dangers are to be met in the road
on which he is to travel. He must
know the whereabouts of cactus
thorns, sharp stones, and deep sands,
in order to avoid them. Just so the
driver of the human machine must
know what dangers beset him on his
life journey. The habit of drinking
alcohol, for instance, is a danger that
besets some of us. Impure foods are
very harmful to the body, and they are one of the dangers
that may befall any of us. One of the commonest dangers,
however, that lurks along the pathway of all of us is disease
or sickness due to germs.

Disease Germs and the Body. Disease germs not
only cause more than one third of all deaths that occur in
the state, but also cause a large part of the blindness and
other ills that afflict our citizens. And yet we cannot be

Figure 2. — A camera.

A

Figure 3. — The eye, a human camera.

harmed by disease germs unless they enter our sys-
tem. In order, then, to protect ourselves against these
enemies, we must study them and learn where they come
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from and how they gain entrance into the human body.
We shall then be in a position to avoid them, and thus
steer our human machine
clear of this danger.

If we understand our \\}j ' ‘ “'
bodies, and also under- 3 * !,’ Noe
stand just what dangers [q°p ,M“Jf’
threaten them and how '°‘> 'ﬁ
to avoid these dangers, é’z\\ .’;;.',-
we shall be more likely
to succeed in keeping Fxgure4.—Afewofourgermenem1&s.

ourselves in that pleasant condition which we call kealth.

IMPORTANT POINTS

1. The human body is more complex than any machine or
instrument made by man.

2. We should understand this machine in order to keep its
various parts in order.

3. We should also know how best to avoid certain dangers
which threaten us, such as typhoid fever, tuberculosis or
consumption, and other diseases due to germs.

QUESTIONS

1. Why should we study the human body? 2. Name some

which can injure the body. 3. Name one important cause

of blindness. 4. What proportion of all deaths in Texas is due to

germs? 5. Name several things we should know about disease
germs in order to avoid them.



CHAPTER II. BACTERIA OR GERMS

What are Bacteria? The word bacieria comes from a
Greek word meaning little rods. Scientists reserve the
word for those germs that are shaped like little rods, but in
this book we shall use the word bacteria and the word germs as
though they meant the same. Bacteria are such wonderful
little beings, and they are so different from the creatures
which you know, that it is very hard to get an idea of what
they really are. All of you have read in the fairy tales
about certain fairies that were invisible. The story of

Figure 5. — This shows bacteria on the
point of a needle, highly magnified.

bacteria is like a fairy tale, because for many centuries
we were surrounded by bacteria, and yet they were invisi-
ble to us, and in fact we never guessed or dreamed that
they existed until long after Columbus discovered America.
And bacteria are invisible to this day, unless we use a
microscope to aid the human eye, or unless we look at a
great many of the bacteria in a clump or colony.

Size of Bacteria. To begin with, then, bacteria are
very small. If you took a colony of them and picked it
out with a needle till you had little pieces that you could
barely see with the naked eye, each one of these little
pieces would contain hundreds and probably thousands of
bacteria. Many of them are so small that it would take
twenty-five thousand of them placed side by side to occupy
the space of an inch. As small as they are, however, each
one has a definite shape. Bacteria are generally found in
one of three different shapes, the rod-skaped, the round-
shaped, and the spiral-shaped. You can see examples of
each of these in Figure 4.

4



BACTERIA OR GERMS 5

Motion of Bacteria. Some bacteria can swim about
from one place to another, and others never move unless
they are washed about or jostled in the fluid they live in.
Those that move, either do so by squirming along like a

y &

s 7=
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=% \Ty§ s
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Figures 6 and 7. — The rod-shaped germs cannot move about rapidly like
the ones with the little lashes on them.

snake swimming, or else they have, growing out from their
bodies, tiny hairs with which they whip the water. Of .
course the perfectly round ones cannot squirm, and unless
they have little hairs on them, they cannot move.

Food of Bacteria. The bacterium (for this is the word
we use in speaking of a single one) needs food, and it may
even need oxygen just as we do. But it is
so small that the food can soak in from the
outside, and so it does not need a mouth.
Practically all of its active life is spent in
a liquid, and the food simply dissolves in
the liquid and passes through its very thin
skin into its inside. For you know the
entire bacterium is not nearly so thick as a
sheet of tissue paper, and its skin must be
really so thin that we cannot realize its true
thinness. But some bacteria (here we use
the plural word again) seem to secrete a
juice of some kind that digests meat. The Figyre 8—Pic-
difference between their digestion and ours, ture of a glass
however, is that they pour the juice over the tubecontaining

o1 s, e . . bacteria grow-
meat or other food while it is still outside ingon gelgtine.




6 THE HUMAN BODY AND ITS ENEMIES

their bodies. They let the digestion occur outside their
bodies, and then absorb or soak up the food in a liquid
form.

Toxins. Whatever of waste matter there is in the body
of a bacterium can soak or ooze out, just as its food soaks
in. This is one way that some bacteria injure us. Some
kinds of bacteria live in our bodies and there pour or ooze
out their waste material. If this waste material is poison-
ous to us, the bacteria make us sick. The poisonous
material is called foxim, which means poison. Other
bacteria form a waste material which is not poisonous, and
these bacteria do not make us sick unless they multiply
fast enough to stop up some passageway, such as a blood
vessel, in the body. '

Multiplication of Bacteria. Bacteria can multiply very
rapidly indeed. They seem to multiply by simply dividing
in two. Each one thus divides, and you have two bacteria
where only one was in the first place. Starting with one
bacterium, we may have many millions in a day or two.

Ultra-microscopic Bacteria. In studying bacteria we
must not lose sight of the fact that some are too small to
be seen even with the most powerful microscope. No one
has ever seen these germs. You may well ask how, then,
we know that they exist. We know only from their
effects. For instance, we know that foot and mouth
disease in cattle is caused by a germ, and the blood of an
animal sick of this disease, if injected into another animal, -
will cause the second animal to catch the disease. Even
if we filter the blood from the sick animal, so as to remove
all particles large enough for us to see with the most power-
ful microscope, it will still cause foot and mouth disease
when injected into another animal. Qur filters are fine
enough to strain out all germs that are visible, and since
the filtered blood still causes disease, we must conclude
that it contains invisible germs. These germs are so small
that they pass easily through the filter and set up foot and
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mouth disease as soon as they reach their natural living
place, which is the body of the cow. Possibly some pupil,
at present busy in one of our schools, may some day in-
vent a microscope powerful enough to reveal these ultra-
microscopic bacteria to our sight. The word wlfre means
beyond, and these bacteria are called ultra-microscopic
because they are beyond the power of the microscope.

Smallpox, yellow fever, measles, and infantile paralysis
may be due to small bacteria which we call ultra-micro-
scopic. Certain diseases which attack the lower animals
have been proved beyond a doubt to be due to ultra-
microscopic germs.

Where Bacteria Live. We have said nothing yet about
where the bacteria live. They live almost everywhere,
—in water, in milk, in the ground, in dust, in decaying
fruits, — almost everywhere except where they have been
removed in some way. The most important place that
bacteria inhabit is certgin parts,of our bodies. Some harm-
less bacteria are always present in the mouth. There are
always a great many harmless bacteria in the intestines
and in the outer horny layer of the skin. Certain kinds
cause milk to sour. Certain others cause milk to curdle
into cheese. Still other bacteria live on the roots of clover
and peas and help to enrich the soil.

Harmless Germs and Disease Germs. There are thou-
sands of different kinds of germs or bacteria, and probably
not over one hundred different kinds that are harmful to
man. There are some that do not multiply anywhere
except in the human body, and there make poisons causing
sickness or death. These bacteria are dangerous. Ty-
phoid fever, meningitis, tuberculosis, grip, and diphtheria
are all caused by bacteria. These germs are visible with
the microscope, but are so small that they could not harm
us except for the poisons which they make in our bodies.

Disease Germs Multiply Only in the Body. It is very
important to remember that very few of the bacteria which
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cause disease can live more than a few weeks or months
outside the human body. These harmful bacteria do not
as a rule multiply at all except in the human body. It is
therefore much easier to keep free from them, because all
we have to do is to see that none of the bacteria from sick
people enter the body. Think how hard it would be to
avoid typhoid fever, for instance, if the germs were found
naturally in the ground. It is hard enough to keep free
from them when we know that they exist only where they
have been thrown.

How Bacteria are Scattered. The germs seem to have
great success in getting themselves scattered. Diphtheria
germs can be carried from one individual to another on
such a little thing as the point of a pencil, especially if
the users of the pencil place it in their mouths. Waving
a soiled handkerchief in the air may set the germs .
floating in the air, and they may be taken into the body
with the breath. The fingers which have touched such a
handkerchief may grasp a %oor knob and leave many germs
there. The next fingers that grasp the door knob will
take away some of the germs. The washerwoman by han-
dling the soiled linen is especially likely to get the germs
into her system. Every solid or liquid particle that leaves
the body of any one suffering from a germ disease may carry
the germs of that disease. Whether it be saliva, tears,
perspiration, bath water, or any other thing of this kind,
it is dangerous, because it may have germs in it. h

Careless People. Since we now know the exact germ
that causes each one of the diseases mentioned, and since
we know just how the germs are carried from one person
to another, it is only a question of time until we shall get
the diseases under control. This knowledge is so new that
the majority of people either do not possess it or cannot
realize the truth about it. You will see men and women
with sweet character who nevertheless go about spreading
disease germs and causing sickness and death. Have you
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not seen consumptives spit on the floor? It would be
kinder if the consumptive would set a steel trap to catch
little children by the foot, instead of setting this disease
trap for them. Boys and girls in school now should learn
a great deal more about disease germs than their parents
could when they were in school. The spitting nuisance is
dying out. People sometimes need to expectorate, but
they should expectorate into the toilet, or into a cuspidor
or spittoon containing water or else something that will
kill the germs. It is also permissible to expectorate into
rags or paper napkins which can be promptly burned.

IMPORTANT POINTS

1. Bacteria are too small to be seen with the naked eye, and
some of them are so small that we have never even seen them
with the microscope.

2. Bacteria live almost everywhere, especially in decaying
food and dirty places.

3. Many bacteria live in our bodies, and a few are harmful
to us. Most of the harmful ones produce toxins which make
us sick.

4. Many people have never learned the importance of not
spitting on the floor.

5. The pocket handkerchief becomes dangerous as soon as
it has been soiled, and it becomes soiled as soon as it has been
used.

QUESTIONS

1. How small are bacteria? 2. Can they all move about? 3.
How do bacteria multiply? 4. Name some places where bacteria
live. 5. Are all bacteria harmful to man? 6. How do they injure
us? 7. Name some of the ways in which disease germs are carried
from one person to another. 8. What should persons suffering
from any communicable disease use, instead of the ordinary pocket
handkerchief?



CHAPTER III. DISEASES THAT ARE CATCHING

Did you ever have measles or mumps? If so, you may
be able to tell just from whom you caught the disease.
In other words, you could trace the source of contagion
or infection. Some diseases, like measles and smallpox,
are understood to be contagious, or catching. A better
word to use is communicable. A communicable disease is
one that can be communicated or given to another.

Communicable Diseases. There are a great many
diseases that are communicable; for instance, typhoid
fever. We have always known that leprosy, cholera,
smallpox, plague, measles, scarlet fever, hydrophobia,
diphtheria, and others were communicable; but we have
learned only in our own generation that consumption,
typhoid fever, malarial chills and fever, yellow fever,
‘meningitis, infantile paralysis, erysipelas, and dengue are
also communicable. A great many well-informed and
educated people today do not realize this fact.

Scientists who Gave up their Lives. Many scientists
have given up their lives in the effort to find exactly how
communicable diseases are spread. In 19oo, Dr. Lazear
and Dr. Carroll, both United States Army surgeons, will-
ingly contracted yellow fever in order to find the exact
method by which it is spread. Dr. Lazear died after a
few days; Dr. Carroll lived for several years, but finally
died as a result of the yellow fever. Dr. Ricketts, a young
physician of Chicago, went to Mexico in 1909 to study
jail fever. During his experience he was attacked by the
disease and died.

- How Diseases are Communicated. By exposing them-
selves to danger these scientists have found out just how
most of the communicable diseases are spread. These dis-
eases are not all spread in the same way, although all of
them are conveyed by solid or fluid particles which leave
our bodies. Water spreads disease only when the particles
of solid or liquid material that leave our bodies are in the
water. Even the mosquito cannot carry disease except
10
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Figure 9. — This picture shows almost all the different ways by which
germs or contagion can leave or enter the body. There is not one solid or
liquid particle cast off from the human body which may not, under certain
conditions, carry or convey disease. Beginning at the top, you will note
that dandruff is cast off from the scalp. Dandruff is in all probability a
contagious disease spread largely by combs and brushes in barber shops.
Pus from the eye conveys sore eyes of several kinds, some of which can
cause blindness. Secretion from the nose and mouth is the medium for
spreading consumption, diphtheria, tonsillitis, acute rheumatism, certain
forms of meningitis and other diseases. Dead skin from the surface of the
body is believed to spread smallpox, scarlet fever, measles, and other dis-
eases, Waste matter from the kidneys and bowels undoubtedly conveys
typhoid fever, dysentery, Asiatic cholera, hookworm disease, and others.
The mosquito is the only insect pictured here, but many other insects carry

i from one person to another. You will learn more about these in
Chapter XV. From this page, learn one lesson: Al contagion is due to solid
or liquid particles which leave the body of the sick, while absolutely all such
particles are capable of carrying disease.
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when it has sucked some of the blood of a person who isill.
The-fly is powerless to carry disease except when it has
been walking over some of the waste that is cast off from
our bodies. The air spreads disease germs only by means
of the small particles of dry or liquid material which leave
the body of a sick person and float in the air.

The Dangers of the Pocket Handkerchief. The clean
handkerchief can serve a good purpose, but as soon as a
handkerchief has been used to remove secretion from the
nose or mouth, it becomes a source of danger. The hand-
kerchief is really a dangerous article, for it may be carried
in the pocket long after it has become soiled with disease
germs. :

Such an unclean handkerchief may be flirted in the air
so as to distribute its germs; it may also scatter the germs
over the face and hands; and it may carry disease germs
into the pocket, where they may soil the hands or soil other
articles in the pocket. It would be much safer to use paper
napkins, which can be destroyed after they have once been
used. Invalids and sick persons generally should by all
means use paper napkins or cloths that can be burned,
and should carry a waxed paper or oil cloth wallet to con-
tain the soiled napkins or cloths until they can be burned.
Those who use handkerchiefs should have a new or clean
handkerchief at least once daily when in health, and
oftener when the nose is giving off secretion.

How Disease Germs Leave the Body. Try to rid your
mind of that old, hazy, indefinite idea that contagion
may be in the air, or due to bad weather or an unhealth-
ful climate. Instead, think of contagion as something
definite, that you can see and weigh and feel. Let us take
note of the different ways in which particles leave the body.
We have first the waste materials, which are thrown off
by the kidneys, the alimentary canal, and the skin. Then
we have the dried skin, which peels off from every part of
the body; these little particles are believed in some cases
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to carry the germ of smallpox. The hair may spread a
very troublesome disease of the scalp called ringworm.
Then there are the sputum and saliva from the mouth,
and the nasal secretion, both of which may spread many
different diseases, such as measles, scarlet fever, diphtheria,
consumption, meningitis, leprosy, and smallpox. The
secretion from the eye is responsible for the spread of
trachoma or granulated lids, and conjunctivitis or sore
eyes. All the discharges mentioned leave the body natu-
rally. In addition, certain insects take from the body
blood, which may convey malaria. There are, then, many
different ways by which solid and liquid particles leave
our bodies, and some kind of disease germ may be carried
by almost every one of these particles. To get a clear
idea of how communicable diseases are spread, let us take
certain examples.

Typhoid Fever. Typhoid fever is spread especially by
the body wastes, which are thrown out from the sick
room on the ground. Flies light upon the wastes, dip
their feet in them, and may fly into the dining room and
walk over our food. Then, too, the rain may wash these
body wastes into the well or spring, and we may drink the
water containing the typhoid germs.

Tuberculosis. This disease is spread especially by dust
from dried sputum, or spittle. For instance, a consumptive
spits on the floor; the sputum dries; and when the floor
is swept, the dried sputum is thrown up in the air with
the dust and is inhaled by all the persons in the room.

Malaria, Yellow Fever and Dengue. Malaria, yellow
fever, and dengue are not spread by body wastes, but by
the mosquito which gets a drop of blood from a patient
suffering from the disease and then bites a well man; and
thus the malaria or other germs are injected into the well
man.

Diphtheria. A person suffering from diphtheria may
soil the handkerchief with secretion from his nose. In
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handling the handkerchief, the secretion and germs get on
his fingers. He then handles knife and fork, and door
knobs, or shakes hands with some one. The germs are
thus passed on to the hands of others, who in turn pick
their noses or use a pocket handkerchief, and thus place
the germs in the nose. From the nose they easily get
into the throat and cause disease.

Granulated Lids or Sore Eyes. These diseases are
spread by the secretion from diseased eyes.  The secretion,
or pus, is collected on a handkerchief, and some of it reaches
the fingers. From the fingers it contaminates pencils,
towels, door knobs, etc.

Every person sick with a communicable disease has been
given the disease by some secretion or excretion from the body
of another person who has the same disease, and the newly
sick person may communicate the disease to others.

IMPORTANT POINTS

1. All disease germs are carried from the body by some solid
or liquid particles thrown off from the body.

2. Sputum and body wastes are especially likely to contain
disease germs.

3. No disease can spread if we prevent the solid and liquid
particles which leave the patient from getting into or on some
other person.

QUESTIONS

1. Name all the solid and liquid particles which leave the body.
(For example, body wastes, perspiration, etc.) 2. What is meant
by communicable diseases? 3. Name ten communicable diseases.
4. Name three diseases spread by sputum. 5. Describe how disease
germs from body wastes can get from the ground into a new patient.
6. Name some careless habit by which disease is spread by sick

people.



CHAPTER IV. OUR PROTECTION AGAINST
DISEASE GERMS

From previous chapters you have learned something
of the enemies which attack our bodies from without,
and it now remains for us to learn how wonderfully we are
protected against these germ enemies. Let us not think
for one instant that the germs have an easy fight even after
they get into our bodies. Before any germs can cause
disease, they must fight the battle of their life, and the
human body wins out in the vast majority of cases, for
it has a wonderful system of defenses against disease
germs. _ :

The Skin as a Protective Covering. To begin with,
our skin has on the outside a thin horny layer, which
few bacteria can. penetrate, if it is kept
healthy and whole. The best way to
keep the skin healthy is to keep it clean
_with soap and water. People who take
a bath every day are more likely to avoid
disease than those who bathe less fre-
quently. Persons who take less than
one bath a week are dirty. People ought Figure 10. — The
to take at least two or three baths a skin, showing its pro-
week, and one of them should be a warm tective bory layer.
bath. In addition the face, neck, and hands should be
washed when we think they are soiled. We should wash

our hands when we have been to the
toilet, and whenever we have been in
contact with the sources of contagion of
which we are learning.

How the Gastric Juice Kills Germs.

. _ The stomach, too, is well protected. It
g;s“l‘,‘,i jufclé infﬁ: is the first stopping place of everything
stomach is fatal to we swallow. The stomach always con-
most germs. tains some gastric juice, which is the
digestive fluid formed by the stomach. It is fatal to germs,
because of the strong acid, called kydrochloric acid, which

15
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it contains. Gastric juice also contains a substance called
pepsin, which will digest germs; hence if our digestion is
good, not many germs will pass through the stomach.
White Blood Cells. Whenever germs get into the body,
as for instance when a wound is washed with unboiled
water, they are almost immediately attacked by the white
cells of the blood. On later pages you will learn that the
blood contains many little round bodies, soft like jelly.
Most of them are red, but some are colorless. The color-
less ones are called the white cells of the blood, and they

GIGIGOG

Figure 12. — White cell of the blood
swallowing and digesting germs.

take up or swallow germs, as shown in Figure 3. These
white cells might be compared to policemen, as they cap-
ture the germ enemies that have invaded the body. Some-
times the white cells digest the germs, but sometimes the
germs kill the white cells. When a person is in good
health, however, his white cells can usually destroy the few
germs which get into the body.

Immunity, Another Protection against Germs. It is
generally true that after a person has recovered from an
attack of measles, he cannot be affected by this disease
again. The body has become changed in some way. Itis
hard to understand just how the body undergoes this
change, but we can easily see that during the course of the
illness, the body gains a protective power which it did not
have in the beginning. A person who is protected against
measles in this way is said to possess an immunity toward
measles. Immunity, then, means the power to resist a
particular kind of disease germ. A person may, however,
possess a complete immunity toward measles without pos-
sessing any immunity toward other contagious diseases,
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such as whooping cough or scarlet fever. Measles is not
the only disease that is followed by immunity. Smallpox
is followed by immunity toward smallpox; scarlet fever is
followed by immunity toward scarlet fever. A number
of other contagious diseases are followed by immunity.
An attack of one disease, however, does not cause a person
to become immune to any other disease.

Changes in the Blood. The blood of persons recovering
from typhoid fever has the power to injure or kill the
typhoid germ. This can be seen by mixing a drop of the
blood with a few drops of water and placing a number of
typhoid germs in the mixture. If observed through the
microscope, the germs are seen to lose their active motions
and to lie still in- groups or clusters. Blood from persons
who have never had typhoid fever does not thus injure
typhoid germs. We can therefore understand, at least in
part, how immunity is produced. When germs produce
disease by multiplying in the body, certain protective
substances are formed and under certain favorable condi-
tions can be found in the blood. The blood of persons re-
covering from some other germ diseases, produces a similar
effect upon the particular germs concerned. This experi-
ment shows that the substances which protect us against
certain diseases are found in the blood.

Artificial Immunity. After you grasp the fact that the
power to resist diseases depends in certain instances on
protective substances formed in the blood, you will see
how helpful it would be to cause the body to form these
protective substances when desired. This can be done.
Scientists have discovered that killed germs injected under
the skin may cause the body to make these protective
substances. If typhoid germs are killed by heat and
injected properly, they cause a person’s blood to become
partly filled with substances which protect against typhoid.
If living typhoid germs are added to a drop of blood from
such a person, the germs are injured or killed just as if the
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blood were taken from a person recovering from typhoid.
It is thus seen.that the injection of killed typhoid germs
causes immunity toward typhoid fever.

Explanation of Immunity. When disease germs of any
kind multiply in the body, or when killed disease germs of
any kind are injected into the body, the body usually makes
substances which are injurious or fatal to that particular
kind of germ. These substances are injurious to germs,
and therefore protective to the body. Such protective
substances are probably not actually made in the blood
itself, but they soon pass into the blood and travel all over
the entire body, thus protecting the body.

Kinds of Immunity. When we possess immunity .by
reason of having suffered an attack of the actual disease,
we call it an actual immunity. When we possess immunity
due to our having received injections of killed germs, we
call it an artificial immunity. Artificial immunity can be
produced by the injection of killed germs, and also by the
injection of weakened germs. The germs, when killed,
are usually killed by heat; if weakened germs are used
they are weakened in various ways, —by heating, by
chllhng, by drying, by allowing them to live and multiply
in the body of certain animals, and in other ways.

3 Artificial Immunity against Smallpox. The most im-
portant effect of artificial immunity is the prevention of
smallpox. To produce immunity against this disease,
phy51c1ans inject smallpox germs that have been weakened
in a peculiar way; that is, by living in the bodies of cattle.
Whenever smallpox germs live and multiply in the body
of a cow, they become weakened and cause a very mild
disease called cowpox. Germs taken from the cow and
injected into persons do not cause smallpox, but cause
a slight inconvenience, resulting in artificial immunity
against smallpox. The weakened germs are called vaccine,
from a Latin word meaning cowpox. To apply or inject
these weakened germs is to wvaccimate. Nearly all who
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study this book already possess an artificial immunity
against smallpox because they have been vaccinated.

Vaccines. Vaccine had been used to produce an artifi-
cial immunity against smallpox for over half a century
before artificial immunity was produced against any other
disease. Today there are a number of diseases against
which we can produce an artificial immunity, and we have
come to use the word vaccine to refet to the various killed
or weakened germs used for this purpose. A vaccine,
then, is a preparation of killed or weakened germs used to
produce artificial immunity.

. Another Way to Produce Artificial Immunity. To
immunize a person against any disease is to cause him to
become immune to that disease. Scientists have found
in certain instances that it is possible to immunize a horse
against a disease and then take a part of his blood for
immunizing persons. When this method is used to im-
munize persons against diphtheria, a horse is caused to
receive injections of diphtheria toxin or poison until his
blood becomes charged with protective substances. In
this instance the protective substances are called anfi-
toxin, meaning against or opposed to toxin. The blood
of the horse is then removed in a very cleanly way (See
Fig. 13), and is allowed to clot. The clear, straw-col-
ored fluid that is formed when the clot separates is called
serum. If this serum, containing the antitoxin, is injected
into persons, it immunizes them against diphtheria.

Difference between Antitoxin and Vaccine. Whenever
a vaccine or preparation containing killed or weakened
germs is injected into a person, it usually takes one to
three weeks for the protective substances to be formed.
If the vaccine is injected after the person is actually ill
from the disease, the protective substances are not usually
formed in time to do any good. For this reason the
vaccines are found more useful to prevent disease than to
cure it. The protective substances in serum, however, are
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already made, and the injection of such serum often pro-
duces almost immediately a complete cure of diphtheria.

Artificial Immunity against Different Diseases. We
have in artificial immunity a safe and efficient method of
preventing smallpox, hydrophobia, Asiatic cholera, bubonic
plague, typhoid fever, diphtheria, tetanus or lockjaw, and
meningitis. Vaccines and serums for the treatment of
other diseases are still imperfect, but are being improved.
The practical value of artificial immunity will be discussed
in the following chapter.

IMPORTANT POINTS

1. The skin acts as a barrier to keep disease germs out of
the body.

2. Germs that are swallowed are usually killed and digested
in the stomach by the gastric juice.

3. Germs that get into the body are usually attacked by the
white cells of the blood.

4. When germs multiply in the body, they cause the forma-
tion of protective substances which circulate in the blood.

5. The presence of the protective substances in the blood of
immune persons can be shown by placing disease germs in a
drop of blood: the disease germs are injured or killed.

6. By the injection of vaccines, we can cause the formation
of these protective substances.

7. Immunity is the power of the body to resist a particular
disease. .

8. Actual immunity is the immunity that follows an attack
of a particular disease.

9. Artificial immunity is the immunity which follows the
injection of vaccines or serums.

QUESTIONS

1. How does the skin protect the body? 2. How does the stomach
protect the body? 3. How do the white cells of the blood protect
the body? 4. What is immunity? 5. Name two kinds of im-
munity and tell the difference between them. 6. How can we
prove that the blood of immune persons contains protective sub-
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stances? 7. How can we cause the body to form protective sub-
stances? 8. How may the germs be weakened for preparing vaccines?
9. Describe the method of preparing diphtheria antitoxin. 1o0.
Explain the difference in the effect of vaccines and serums (anti-
toxins). 11. Name all the diseases against which we can produce
an artificial immunity. 12. Need the careful and cleanly person be
alarmed on account of disease germs?



CHAPTER V. PRACTICAL VALUE OF ARTIFICIAL
IMMUNITY

It would be fortunate indeed if we could immunize
persons against all the communicable diseases as described
in the preceding chapter. Only a few diseases, however,
can be prevented in this way, and a list of them was given
" at the end of the last chapter. The present chapter deals
with the need of artificial immunity and its value in each
of these diseases.

Vaccination against Smallpox. The value of smallpox
vaccination was recognized and proved about 1797 by an
English physician named Edward Jenner. He found his
vaccine ready-made, for the germs of smallpox are weakened
by living in the bodies of cattle. Jenner’s method, which
is still in use, was to place some of these weakened germs
in or under the skin of persons, and thus cause im-
munity against smallpox. Vaccination against smallpox is
practically harmless, but it should be done in the most
cleanly manner.

Importance and Need of Vaccination. The importance
and need of preventing a disease depend upon two things:
first, whether the disease is dangerous, and second, whether
it is easily communicated or carried from one person to
another. Smallpox is a dangerous disease, and kills from
twenty to sixty per cent of those whom it attacks. It is
also extremely contagious. From fifty to ninety per cent
of all unvaccinated persons who are exposed to the disease
are affected by it. Persons just becoming ill from small-
pox can convey the disease to others before the dangerous
character of this illness can be recognized. When we add
the fact that the germ of smallpox can live for months in
clothing and on furniture, we see that without vaccination
it would be practically impossible to control this disease.
Hence vaccination against smallpox is of great importance
and value.

Effectiveness of Vaccination against Smallpox. Vacci-
nation against smallpox practically always prevents the

T 22
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disease for several years. Afterward the protective power
is gradually lost. Ninety-eight persons had the disease in
a Texas city. Of these, only two had been vaccinated —
one fifteen years before, the other sixty years before —
and both recovered. In May, 1904, the United States
Army ship Liscom left Manila with two hundred and
ninety-two persons on board. During the first week at sea
an unvaccinated child became ill with smallpox. Every
one on board except three persons had been vaccinated.
Within fourteen days all three of these persons developed
smallpox, while not a single one of the two hundred and
eighty-nine vaccinated ones took the disease. The medical
officers of the United States Government strongly recom-
mend vaccination, because they know it is the only safe
and efficient way to prevent smallpox.

Vaccination after Exposure. If you are exposed to
smallpox and are vaccinated at once, the vaccination will
develop in time to prevent the disease. This is due to the
fact that vaccination develops more rapidly than smallpox.
It is believed that smallpox enters the body through the
nose, and it takes a few days for the germs to multiply and
pass on into the blood, skin, and other organs. In vac-
cination, the germs are placed in the skin, so that they
multiply more rapidly, thus heading off the smallpox.

Our Duty to be Vaccinated. We not only owe it to
ourselves to be vaccinated for our own protection, but
we also owe it to our fellow-citizens to be vaccinated, in
order to protect them. In no other way can we affect
our neighbors more than by our own health; if we take a
communicable disease, we are very likely to cause some
one else to take it. .

When and How Often to Vaccinate. Every child should
be vaccinated before beginning to go to school. If this
vaccination does not take, it gives no protection and should
be repeated until it does take. After one good scar has
been formed, there will be complete immunity for several
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years and partial immunity all through life. It is well to
vaccinate again about ten years after the first vaccination,
and if this takes, the immunity is generally complete for
life.

Pasteur Treatment of Hydrophobia. Hydrophobia is
caused by germs introduced into the body by the bite
of a mad or rabid animal. The word hydrophobia comes
from two Greek words meaning fear of water. Persons
suffering from this disease are thrown into spasms by the
attempt to swallow any fluid or solid substance, and it was
formerly believed that they were afraid of water: hence
the name hydrophobia. Animals that have become mad
are said to be rabid; the disease is sometimes called rabies,
from a Latin word meaning madness. Hydrophobia,
when it occurs, always follows the bite of a rabid animal.
The bite of the animal is therefore a warning that hydro-
phobia may develop. By prompt action, the disease may
be headed off, for there is a way of immunizing against
this disease. The method employed was discovered by the
famous French scientist, named Louis Pasteur.

Today the Pasteur Institutes in Texas, at Austin and at
El Paso, use the method that Pasteur worked out for
protecting human beings against hydrophobia. At these
institutes, the germs of hydrophobia are allowed to grow
in the spinal cord of rabbits. These spinal cords, con-
taining the hydrophobia germs, are removed in a very
cleanly manner, placed in dry jars, and kept in a refrigerator
until the germs lose their power to cause hydrophobia.
This takes about fourteen days. Small pieces of these
spinal cords are injected into persons who have been bitten
by mad dogs or other animals believed to have hydro-
phobia. These persons become immune toward hydro-
phobia within three to five weeks, and unless they have
been so badly bitten that they develop the disease within
this length of time, they almost invariably escape.

The following animals are capable of having hydro-
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phobia: dogs, cats, wolves, skunks, rats, mice, rabbits,
horses, mules, cattle, goats, chickens, geese, and others.
The first four mentioned are the cause of nearly all hydro-
phobia in Texas. When a person is bitten by an animal
believed to be rabid, the animal should by all means be
watched long enough to see if it is healthy. If the animal
dies or is killed, its head should be removed, packed in
ice, and shipped by express or parcel post to the nearest
Pasteur Institute for examination. If the examination
proves that the animal was rabid, no time should be lost
in giving the bitten person the Pasteur treatment for
preventing hydrophobia.

All hydrophobia due to the bites of dogs could be pre-
vented by the muzzling of dogs.

Artificial Immunity against Typhoid Fever. Typhoid
fever is common in Texas, as in other agricultural states,
but it can be prevented by the injection of killed typhoid
germs. The injection of these germs does not usually
cause very much inconvenience. It takes about three
weeks for the body to form the protective substances in
the blood. A remarkable example of the value of artificial
immunity against typhoid was shown by the experience of
the United States Army at San Antonio in 1g11. Many
thousands of soldiers were encamped in San Antonio for
several months during the summer season. Most of the
soldiers had been injected with dead typhoid germs, and
were immune. Not one single soldier that had been thus
treated developed typhoid fever. Physicians and trained
nurses often protect themselves against the disease by the
injection of killed typhoid germs. Epidemics of typhoid.
fever in certain communities have been stopped by im-
munizing all persons under forty-five years of age in these
communities. The killed typhoid germs have usually
been furnished by the Public Health Series at Washington
or by the Texas State Board of Health at Austin.

Asiatic Cholera and Bubonic Plague. Artificial im-
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munity against each of these diseases can be produced by
injecting a vaccine containing the killed cholera germs or
plague germs. Cholera and bubonic plague are described
on later pages.

Diphtheria Antitoxin. It takes three weeks to immunize
a person against smallpox, hydrophobia, or typhoid fever.
It takes only a day, however, to immunize a person against
diphtheria, because the protective substances have been
prepared beforehand in the blood of the horse. Hence
diphtheria antitoxin will almost always cause an immedi-
ate improvement in the condition of a person suffering
from diphtheria. Diphtheria antitoxin, therefore, is of
value not only as a preventive, but also as a cure, of diph-
theria. Children who have unquestionably been exposed
to diphtheria should be immunized by receiving an injec-
tion of diphtheria antitoxin.

Figure 13. — Injecting the horse with diphtheria toxin in order to form
diphtheria antitoxin in his blood.

Immunizing against Diphtheria. In the United States,
the annual number of cases of diphtheria has not dimin-
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ished since the discovery of diphtheria antitoxin, because
. antitoxin has not been used often enough for immunizing those
exposed to the disease. The percentage of deaths, however,
among persons suffering from diphtheria has decreased to
about one fourth or one fifth of what it was formerly,
because antitoxin is nearly always used to cure the disease.
It is safer to prevent it than to cure it. Antitoxin should
never be injected except under the supervision of a physi-
cian, especially if the person to receive it has ever had
asthma or has ever received any kind of horse serum
before.

Tetanus Antitoxin. Tetanus or lockjaw is a disease
caused by germs introduced into a small, deep wound such
as a nail thrust. Other facts about the disease will be
mentioned later. Tetanus can be prevented by the use
of horse serum containing tetanus antitoxin, but the serum
must be used before the disease develops. After tetanus
once develops, and the dreadful spasms begin, the serum
does much less good. Tetanus is always the result of a
wound of some kind, and hence persons have warning.
Every nail puncture should be treated thoroughly, and
in doubtful cases tetanus antitoxin should be administered.

Meningitis Serum. Meningitis is the dreadful disease
described in Chapter IX. The serum from horses that have
been immunized against this disease is the best known
remedy for curing it. The disease rarely attacks more
than one per cent of the inhabitants of a community, and
for this reason it is extremely difficult to collect evidence
as to the possibility of immunizing against the disease.

IMPORTANT POINTS

1. Vaccination against smallpox is the oldest as well as the
most important method that we know of producing artificial
immunity.

2. Vaccination against smallpox is safe and effective.

3. Smallpox cannot be controlled without vaccination.
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4. Vaccination should be repeated after seven to ten years.
5. Vaccination after exposure to smallpox prevents the
development of the disease.
6. It is a public duty of every citizen to be vaccinated.
7. Hydrophobia can be prevented by the Pasteur treat-
ment, which should be administered promptly.
8. Typhoid fever can be prevented by the use of killed
typhoid germs.
9. Diphtheria antitoxin cures diphtheria.
10. Diphtheria antitoxin should also be used as a preventive.
11. Tetanus or lockjaw can always be prevented by the
prompt use of tetanus antitoxin.

QUESTIONS

1. Why is it so hard to prevent the spread of smallpox? 2. Who
discovered the first method of producing artificial immunity, and
where did he get the vaccine? 3. How often should the average
citizen be vaccinated? 4. Explain why it is a duty to be vaccinated.
5. Give two ways of finding out whether a dog is mad. 6. Where
in Texas are Pasteur Institutes located? 7. Which is more impor-
tant, the cure or the prevention of diphtheria? 8. What kind of
wounds cause tetanus? 9. How can tetanus be prevented?



CHAPTER VI. TYPHOID FEVER

Typhoid fever is somewhat like measles. It causes a
breaking out or rose rash, like the rash seen in measles,
although there are generally only one or two dozen spots
on the skin at one time. It is like measles

in that each typhoid patient catches the
R‘(%“# disease from a previous typhoid patient. It

is like measles in that it seems to affect
,& young people especially; old people are
%« less often affected. It is important to
Fleure e remember that each typhoid .patifan.t must
Tylg)hoidbac?éria, be carefully handled to avoid giving the
showing thelittle fever to some one else.
lashes by which  Importance of Typhoid Fever. Typhoid
ey move. . . . .
fever is a disease that is very common in
nearly all parts of Texas. It is common in town and city.
Every year there are about nine hundred deaths from typhoid
Sever reported in our state; and yet it is a disease that can be
prevented more easily than most other diseases. We can do
more in preventing sickness and death by studying typhoid
Jfever and its prevention, than in any other way. Typhoid
fever is a contagious disease; see Rule 3, Sanitary Code.
Germs of Typhoid Fever. Now, typhoid fever is due
to a germ. The germ is a little rod-shaped bacterium
that lives in certain parts of the intestines. It also lives
in the blood and travels over every part of the body.
It injures the entire body, but is especially harmful to the
intestines. The germs sometimes cause raw ulcers in the
intestines; the ulcers may be so deep that they cause a
hole in the intestinal wall, and the patient may die. The
hole through the intestinal wall is called a perforation.
If the ulcer does not eat out a hole entirely through the
wall of the intestines, it may cause the patient’s death by
bleeding. Such a bleeding is called a hemorrhage, — in
this case a hemorrhage of the intestines.
“Where Typhoid Germs Multiply. You have learned
that the germ lives and multiplies in the human body.
29
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With the exception of milk, the human body is the only
place in nature where the germ can multiply. The typhoid
germ does not live in the lower animals, and therefore they
never can have typhoid fever. But the typhoid germ can
live for a few days in water or milk, or it can live for
a longer time in filth. It can live long enough to be carried
to a new patient and cause the disease in him.

Typhoid Germs in Waste Matter. No doubt you are
wondering how the germ can get into the mouth of the new
patient, to be swallowed by him. There are several ways
by which the germ can pass from the sick to the healthy
person. For instance, the germs are swarming by millions
in the unclean waste matter that is thrown off by the
intestines. When we eat any food, the digestible portion
of it is dissolved and absorbed by the stomach and intes-
tines; but there always remains a certain quantity that is
not digestible, and hence is useless to the body. This
passes entirely through the intestines and is cast off from
the body as body waste. This body waste from a typhoid
patient is alive with typhoid germs. If you could see
them, you would see that they are more numerous than
blackbirds in the biggest flock of blackbirds you ever saw.

How Flies Carry Typhoid Germs. One single fly can
carry enough of this unclean and dangerous material on
one foot to cause a person to take typhoid fever. The fly
acts as a messenger between the typhoid patient ind the
well person and causes the latter to become sick. The
fly goes out into the back yard, where the unclean body
waste from the sick room has been poured on the ground
by careless people. He lights on it and puts his feet in
it. The feet of the fly are covered with hair, to which
the unclean material clings. The fly may then pass into
the dining room or kitchen and walk over the butter or the
jelly. Can you imagine how the fly leaves a trail of germs
behind? Figure 15 shows a flat dish of jelly that a fly has
crawled over. The germs have multiplied for twenty-four
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hours and have caused the spots which you see. Any one
eating this jelly now would swallow more germs than there
are people inhabiting the United States. If some little boy
had eaten the jelly just after the fly squirmed across it,

Figure 15. — Tracks made when a fly walked across a plate of gelatine.
Each dot is a colony of germs.

he would have been unable to see any trail, but would
nevertheless even then have swallowed more germs than
the number of inhabitants in your county.

Do you see how easy it is for the germs to pass from a
sick to a well person?

Typhoid Germs in Drinking Water. The germs can
also reach us by another route, and that is in the drinking
water. Suppose there is a family living on a hillside, with
the back yard higher than the front. The well will prob-
ably be near the house. A great many unclean things are
thrown on the ground near the well, and as the back yard
slopes up the hill, any rain that falls will tend to wash
these unclean things back toward the well. A great many
wells are cased in at the top with rocks or pieces of stone.
Water can easily trickle through the cracks between the
pieces of stone. In a loose soil the germs can soak through
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without being filtered out. The water may contain
millions of typhoid germs that came from the body waste
of a typhoid patient. If any one drinks the water of this
well, he is likely to become ill with typhoid fever in about
twelve or fourteen days; for it takes about that time for
typhoid fever to develop after the first germs enter the

Figure 16. — Showing a well located in the wrong place. The drainage
either seeps or overflows into the well.

body. Hence, in trying to trace the source of a case of
typhoid, we always inquire particularly where the patient
was, about two weeks before his illness began.

Typhoid Germs in Milk. Most typhoid is spread by flies,
or by drinking water, but there is another way by which
these dangerous and active little germs are frequently
passed on from one person to another; namely, in milk.
Dozens of epidemics have occurred in which practically
all the sick people had been using milk from the same milk
dealer. Typhoid germs multiply very rapidly im milk,
and if milk cans are washed in water containing typhoid
germs, or if a single fly lights on the milk, it can poison the
whole can of milk. If this is mixed with other milk it will
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poison that, and there is thus no limit to the harm that
may come from germs in milk.

There are several other ways in which germs can get
into milk. One of the men or women handling the milk
may be a typhoid carrier.

Typhoid Carriers. A typhoid carrier is a person who
has the typhoid germs in his system, but who is not sick.
Usually a typhoid carrier has had typhoid fever at some
previous time, and although he has recovered his health,
the germs of the disease have never left his body. This
seems hard to believe, but is absolutely true. It is easy
to see how a man could have a few germs in his body after
he began to get well, but the typhoid carrier actually has
many germs in his body for months or years after he has
recovered. Look at Figure 43 and observe that the typhoid
carrier is usually a healthy person.

When you studied the chapter on immunity, you learned
how it is possible for a deadly disease germ to be harmless
to individuals who are immune. In the case of a typhoid
carrier, he is immune to the typhoid germ and cannot be
injured by it; and yet the germ has the power to live in
his body.

Dangers from Typhoid Carriers. Just think what
terrible damage a typhoid carrier can do! Without know-
ing it, he can give this disease to those he holds most dear,
as well as to strangers. The United States Army will not
allow a known typhoid carrier to enlist in the army. He
would be too dangerous to his comrades. Not many
- typhoid patients develop into typhoid carriers, however,
and this is fortunate.

Necessity for Washing the Hands Frequently. A great
many people get the typhoid fever germs by shaking hands
with a typhoid patient or by handling his bed or clothing.
Anything a typhoid patient has touched is likely to be
soiled with the germs. In order to avoid getting the dis-
ease in this way, always, after having touched a typhoid
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fever patient or the things that he has touched, rinse the
hands carefully in soap and water, or better in an antiseptic
solution. No one who waits on or nurses a typhoid patient
should cook for the family. If it is necessary for any one
to do so, the hands should be thoroughly disinfected before
entering the kitchen.

Now you have learned the most important ways in
which typhoid fever is spread. There are many other
ways also, as for instance by oysters, lettuce, radishes, and
other articles of food, commonly eaten raw. Raw vege-
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Figure 17. — Plate, knife, and Figure 18.— Hole dug to
fork; the patient should keep his receive typhoid wastes.. The lid
separate from those of the is to keep out flies. Disinfectant
family. should be poured into the hole.

tables are positively dangerous wherever the soil in which
they grow has been enriched with human waste matter.

Finding the Cause of Epidemics. There are certain
ways in which we can form an idea as to how an epidemic
is spread. It is important to ascertain the exact way in
which a disease is spread in order to take steps to stop the
infection.

- (1) The epidemic of typhoid fever spread by the fly always
occurs at a time when flies are plentiful; that is, in warm
weather. An epidemic spread by the fly usually occurs
in those parts of a town where there are most flies. An
epidemic spread by flies is never sudden or explosive in its
nature, but drags along through the summer, getting a
little worse as August and September approach, and dying
away after the first frost. In an epidemic spread by
flies each case is usually near some other case.
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(2) The epidemic spread by drinking water, if in a town
with a public water supply, is usually explosive or sudden,
and a dozen or possibly a hundred people will become ill
in the same week. In an epidemic spread by drink-
ing water, cases occur in widely separated parts of a town.
An epidemic spread by drinking water usually follows
certain cdses of typhoid which have occurred upstream
along the banks of the river supplying the town.

(3) The epidemic of typhoid spread by milk is likely to

affect persons who take milk from a certain dairyman;
the persons affected are all on one milk route. In an
epidemic spread by milk, children and old people are
especially affected, because they use most milk. Such an
epidemic is likely to affect well-to-do people in cities,
because they use more milk than poor people; but this
point is not noticeable in small towns in Texas, where
almost all citizens are able to get milk.
- Disinfectants Used to Kill Typhoid Germs. Now comes
the great question how to prevent typhoid fever. The
most important thing is to kill all the germs as fast as they
leave the body of the patient. This is best done by chemi-
cals or drugs that are poisonous to germs. We call these
chemicals disinfectants. In Chapter XIX, you will learn
more about how to use disinfectants. Most disinfectants
are poisonous to human beings as well as to germs, hence
they should be applied only by grown people.

All body wastes, discharges, secretions, excretions, and
all slops from the typhoid sick room, should be disinfected
thoroughly. This may be done cheaply with chlorid of
lime, or with pure or crude carbolic acid, or with corrosive
sublimate, or by patented preparations made from coal
tar. These are mentioned and described in Chapter XIX.

Method of Disinfection for Country Districts. Dig a
hole two feet square and two or three feet deep in the back
yard, at least one hundred feet from the well. First,
disinfect the slops, then pour them into the hole, and have
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a closely fitted wooden or wire gauze lid to cover the
hole to keep out the flies. (Fig. 18.) The method used had
best be determined by the physician caring for the case.
Dangers of Carelessness. If you do not disinfect the
body wastes from the patient, you are scattering sickness
and death among your neighbors. It would be far better

Figure 19. — The slop bucket Figure 20. — Disinfecting the
is the stronghold of typhoid linen. The bundle is dropped into
fever. the water without being undone.

to set free a dozen rattlesnakes in your back yard than
to pour out on its surface the body wastes containing the
fiving typhoid germs.

How to Handle the Laundry of a Typhoid Patient. It is
not right to turn a lot of soiled linen from a typhoid patient
over to a washerwoman or laundry without warning. In
handling the soiled linen, the washerwoman or one of the
laundry workers may get the disease. All soiled linen
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from the sick room should either be soaked in a disinfectant
solution before being sent to the laundry, or should be
wrapped in a clean sheet or pillow case, so that the washer-
woman can drop it into the boiling water without touching
the soiled linen. :

The plates, knives and forks, and other utensils used by
a typhoid patient should be kept separate from those of
the family, and should either be soaked in a disinfectant
solution or placed in a dishpan of water and boiled. These
points will naturally be looked after by the physician, and
in case a trained nurse is in attendance the physician will
probably entrust all these things to her.

Length of Time Contagion Lasts. These precautions
should be kept up until the physician declares the patient
to be free from typhoid germs. At the present time it is
impossible for a bacteriological examination to be made in
each case, but Texas will not be free of typhoid fever until
these tests are made regularly in all cases.

How to Avoid Catching Typhoid from Neighbors. But
suppose that the case of typhoid fever is in a neighbor’s
family, how can we escape catching it? There are several
practical things we can do. The most important is to
use screens and sticky fly paper, and wage war on the flies
of the neighborhood, in every possible way. We must also
notice the lay of the land, to see if there is any drainage
from our neighbor’s premises on to our own. If he is on
the uphill side of us, we must be extremely careful, because
a rain may wash his back yard, and the washings may
trickle into our well. If there is a reasonable doubt as to
this point, we must boil the drinking water. The patented
household filters are as a rule worthless. Those who
object to the flat taste of boiled water can restore the taste
by pouring it through the air a few times from one pitcher
to another.

When Cistern Water is Dangerous. If a cistern is used
on the premises, it is well to be careful about English
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sparrows and pigeons, which may carry typhoid germs on
their feet and soil the roof. The germs thus left on the
roof may wash into the cistern. Whenever possible the
sunny side of the roof should be used as a watershed to
collect water for cisterns, because the sun kills the germs
on the roof.

When typhoid is occurring all around you, it is well to
see first that your dwelling is free from flies; then convince
yourself as to the purity of the drinking water. Then
inquire as to your milk supply and your supply of raw
vegetables and oysters. Persons who fear they have been
exposed to typhoid fever will probably desire in some cases
to be made immune by anti-typhoid vaccination.

Asiatic Cholera. This is a fatal disease, due to a little
comma-shaped germ which, like the typhoid germ, is
spread by unclean drinking water. It is not likely to enter
Texas, unless brought in by ships passing through the
Panama Canal. The way to prevent cholera is to quaran-
tine those who are sick and to use drinking water which is
free from germs.

IMPORTANT POINTS

1. Typhoid fever is a definite disease, and one attack is
usually followed by immunity.

2. There are over nine hundred deaths reported in Texas
from this cause each year.

3. At this time there is no better way to improve the health
of the people of Texas than by directing our efforts against
typhoid fever.

4. The typhoid germ does not multiply anywhere outside
the human body except in milk.

5. Typhoid germs always come from the solid and liquid
material thrown off from the body.

6. The fly is the cause of more epidemics of typhoid fever
in Texas than has been realized in the past.

7. Drinking water is usually polluted by drainage water
which runs into the well from the top.

8. By carefully observing certain facts it is possible to
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decide with some accuracy whether a given epidemic is due to
the fly, the water, or the milk of the community.

9. Typhoid germs can live in the body of a healthy man,
and other people can catch the disease from him.

10. No person recovering from typhoid fever should handle
the public milk or food supply of a city unless tested by a com-
petent bacteriologist and found free from typhoid fever germs.

11. No person nursing a case of typhoid fever should handle
the milk or food of a family.

12. A slop bucket is the stronghold of typhoid fever.

13. Typhoid vaccination is harmless and is valuable in pre-
venting typhoid fever.

QUESTIONS

1. What are the two most common causes of the spread of typhoid
fever in Texas? 2. How many deaths are reported in Texas from
typhoid fever each year? 3. Can we accomplish anything by trying
to prevent typhoid fever? 4. What kind of unclean material does
the typhoid germ live in? 5. Suppose a large mass of decaying
vegetables and small animals were left near a house, if there were
no human waste material in it could it cause typhoid fever? 6.
What part of a well is most likely to let the typhoid germs get in, —
the top, the sides, or the bottom? 7. What part of the fly is espe-
cially likely to carry germs? 8. Why is it dangerous for a person
just getting over typhoid fever to sell milk? ¢. How /do the
typhoid germs get into milk? 10. Why should the nurse not make
the bread for the family in case of typhoid fever? 11. After com-
ing from the typhoid sick room, what should you do before eating?
12. What is a typhoid carrier? 13. When does a person become
immune to typhoid fever?



CHAPTER VII. CONSUMPTION OR TUBER-
CULOSIS

Consumption is such a common disease that some boys
and girls think they already know all about it. But
common as it is, there are a great many interesting things
v about consumption that will surprise you

] ~ \| when you hear them. For instance, there
7 2 | are about six people that get entirely well

from consumption for every one that dies.
AN 0 Majority of People Have Consumption.
s 7 T> Almost everybody who lives to be fifty
years old has had consumption at some
Figure 21. — The time during his lifetime. At least three
germ of consump- out of every four men have consumption
tion, called the tu-  pefore they die. You wonder how we
know they have consumption if they do
not know it themselves. We know it because thousands
and thousands of bodies have been examined after death,
and a large majority of them have shown scars made
by consumption germs. Many of these people—indeed,
most of them — never dreamed they had ever had this
disease.

The organs most often damaged by consumption are the
lungs. The usual signs are a cough that lasts a long time,
and loss of weight. Most people who cough constantly are
consumptives. ‘

The Lungs are Especially the Seat of Consumption. The
lungs are so important in the spread of consumption that
we shall not study consumption in the other organs to any
extent; yet it is well to know that the consumption germ
can live in the skin, in the intestines, in the bones, in the
kidneys, in the coverings of the brain and spinal cord,
and in fact anywhere in the body. By far the greater
number of cases of consumption, however, are cases of con-
sumption of the lungs. We have almost given up the use of
the word consumption except in speaking of the lungs.
When we mention the disease in the other organs we give
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it the longer name tuberculosis. We then mention the
organ affected, as for instance, tuberculosis of the bones or
of the hip.

The Germ of Tuberculosis. The germ of tuberculosis
is a little rod-shaped bacterium. It cannot move, but
remains still until something blows it or washes it along to
a new place. This bacterium can live but a few hours if
placed on a pane of glass in the sun; it can live a few days
on the surface of the .ground in a sunny place; but it can
live for weeks and possibly months where it is dark and
moist. It does not multiply, however, after it leaves the
human body. A house that has been occupied by a care-
less consumptive who has spit on the floor is dangerous for
months afterward.

Method of Spread of Consumption. It is easy to account
for the spread of consumption, but the remarkable thing

Figure 22. — The careless consumptive spits on the floor; the spit dries
and is swept up into the air with the dust; everybody in the room then
inhales the dust and the germs.

is that so many escape the disease. Some people have
consumption for years, and go about spitting on the floor,
on the sidewalks, on the floor of street cars, and even on
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carpets. The sputum dries up, and people walk over it
and grind it into dust; the wind blows it up into the air,
and men breathe it into their lungs

Evils of Dry Sweeping. There is nothing that spreads
consumption germs so thoroughly as dry sweeping. One
can take a broom and go into a room and raise a dust in
three minutes that will float in the air for at least an hour
or two, and will place germs, first in the nose of the sweeper,
and then in the noses of all who enter the room, for a long
time after the sweeping is finished. After the dust settles,
it is there to be stirred up again, perhaps with the feather
duster. ’

There is a remedy for this: we have plenty of water
with which to sprinkle the floor, and we can stop spread-
ing consumption in our homes at any rate. It is against
the law in Texas for any porter or janitor to sweep a
public building without sprinkling. (See Sanitary Code
for Texas, in this book, Rule 54.)

How to Avoid Raising a Dust. There are several ways
of avoiding a dust when we sweep our homes. We should
have a floor as smooth as possible. It can be cleansed in
several ways. If it is a hall, the floor may be oiled once
a month and brushed up daily with a brush instead of a
broom. In the case of a bedroom with a common pine
floor, such as we find in the majority of Texas homes,
dampened sawdust may be scattered over the floor before
sweeping. In some places sawdust is scarce, and there
pieces of newspaper can be dampened and scattered on
the floor before sweeping. In all cases a brush is better
than a broom. Rugs which can be taken out and shaken
or beaten are not dangerous. Heavy carpets should be
avoided, but if a carpet is in use, it should be swept with
a carpet sweeper, or, better still, with a vacuum cleaner.

In dusting, a rag or cloth should be used, and it should
be dampened with water or greased with raw linseed oil,
so that the dust will stick to the cloth. It is not necessary
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to use any drug or chemical in the water. (See also Sani-
tary Code for Texas, Rule 54.)

Feather Dusters. Feather dusters are too dangerous
to have in a dwelling occupied by human beings. It is
all right to use them out in the open air to brush the dust
off a buggy or an automobile,
but dust in houses is dangerous.

House dust is more dangerous
than street dust, for two reasons:
first, the sunlight of the street
will kill any germ in a few days;
and second, almost all disease
germs come from human beings,
and in and around the house there
are more human beings and hence
more disease germs. _

Consumption Spread by Cough- felﬂsr ii:ggeto’\ﬁl:nfga stlil::lgﬁ
ing. When a consumptive coughs, replaced by the moist cloth.
he blows out a number of little (Compare Figure 26.)
fine drops of sputum. These droplets are so small that
some of them float in the air like fog on a misty day. For
this reason it is dangerous to have your face close to a con-
sumptive when he is coughing or even when he is talking.
Have you not noticed the saliva leap out of a man’s mouth
when he was talking? There are a great many droplets
which, although invisible, may contain germs and are
therefore dangerous. For this reason it is dangerous to
sleep in the same room with a consumptive.

Outdoor Sleeping. No consumptive ought to sleep in a
room. He ought to sleep in the open air, and this can
always be arranged, especially in our Southern chmate
where bitter cold weather seldom comes.

Kissing. A consumptive should never be kissed early
in the morning until he has washed his face, and even
then not on the mouth. Kissing him on the cheek is not
dangerous immediately after he has washed his face. It
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is the dust and uncleanliness that are dangerous. It is
always very wrong for a consumptive to fondle another
person or to kiss any one on the mouth, especially a baby
or a little child.

Consumption is Not Inherited. No child ever comes
- into the world with this disease upon him. But we can
inherit a set of lungs that will develop consumption if the
germs ever get into them. Even then we cannot possibly
have consumption unless we get the germs into our lungs.
Some are so fortunate, it seems, that even a fair number
of germs can get into their lungs without remaining there.
In some way the lungs are proof against consumption.
Others are not so lucky, and as soon as the germ gets into
their lungs, it multiplies and cause consumption. These
germ-proof men and women are in good health and their
strength is up to the standard. In general, it can be truly
said that a person who is run down or overworked takes
the disease more readily than one who is strong and in
good condition.

Avoiding Tuberculosis from Milk. Cows have con-
sumption, and their milk often contains the germs. Babies
and small children using this milk are likely to get tuber-
culosis of the bones, of the intestines, or of the kernels
along the side of the neck. The c