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INTRODUCTION

THE present work is the result of a number of years’
experience in teaching bacteriology to nurses. A text-
book is desirable to supplement and emphasize the
material presented in lectures, but the writer has found
the text-books examined difficult for beginners who have
not had an extended preliminary education. The
amount of material presented and the technical terms
bewilder and discourage them. In the beginning they
should grasp clearly a few general ideas in untechnical
language and gradually build on them. It is less im-
portant for them to learn disconnected scientific facts
than to realize vividly that the connection between the
symptoms seen at the bedside and the material shown
in the class-room is immediate and vital.

An effort has therefore been made to reduce technical
terms to a minimum, to include nothing merely for the
sake of systematic completeness, and to point out the
application of bacteriological principles not only to con-
ditions inside the hospital, but to household life, social
movements, and particularly to preventive medicine.
Subjects which are adequately treated in text-books of
nursing, such as methods of sterilization and disinfec-
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4 INTRODUCTION

tion, have been merely touched upon, and only the
commonest organisms and diseases have been discussed.
The chapters on immunity and vaccine and serum ther-
apy are intended for senior nurses. The material in
this book should be understood by pupils who have had
a grammar school education.

Suggestions for demonstrations are appended to each
chapter. If a projection apparatus is available it is
preferable to the microscope for demonstrating bacteria
to persons who are not used to microscopic technic.
Use should be made for class purposes of such cultures
as come into the hospital laboratory, with short explana-
tions of their clinical bearings, and the cultures made in
class should be incubated and demonstrated at the next
meeting. If practicable, visits to a public health labor-
atory, a milk establishment, and, for the second year
class, an antitoxin station should be undertaken in con-
nection with class work. Reproductions of charts used
in public health work are easily made, and are valuable
for illustrating the lectures.

This book, as its title implies, is intended only as an
introduction, with the idea that it might be supple-
mented later by the more extended bacteriologies for
nurses, or the latter used as reference books by students
whose needs are more advanced.

BosToN, Mass.,
February, 1919,
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FIRST LESSONS IN BACTERIOLOGY
FOR NURSES

CHAPTER 1

WHAT BACTERIA ARE AND HOW THEY GROW

BACTERIA, germs, microbes, or micro-organisms are
the lowest or simplest forms of living things. They are
somewhat like the lowest kinds of both plants and ani-
mals, but, on the whole, they resemble more the simplest
plants, and are, therefore, classed in the vegetable king-
dom. A lowly plant with which we are familiar and
which somewhat resembles bacteria is the common green
mold that grows on bread.

Each germ consists of a single cell or éxtremely small
bit of vegetable matter. It is inconceivably small
measured by our every-day standards, so small, in fact,
that it can be seen only with the highest powers of the
microscope. An idea of its size may be obtained from -
the facts that the smallest bacteria are about 1/51,000
inch long, and the largest only about 1/2000; that
1,700,000,000 might easily be contained in a single drop
of water; and that 30,000,000,000 would be required to
weigh 1 gram. There is proof also that there are bac-

13



14 - BACTERIOLOGY FOR NURSES

teria which are too small to be seen with even the
strongest microscopes.

Bacteria are divided into three groups, according to
their shape: 1. Cocci (plural, singular coccus), which
have the form of balls or spheres. The word coccus is
Latin for ball. 2. Bacilli (singular bacillus, a Latin
word for rod), which are rod-shaped bacteria. 3. Spirilla
(singular spirillum), shaped like corkscrews. The cocci
and bacilli are the common forms, while spirilla are rare
among disease-producing germs. :

The cocci when seen under the microscope are ar-
ranged in various ways. Some are in masses resembling
a bunch of grapes; others form chains, and others are
always in pairs. We shall meet examples of each of
these in our study of disease germs. The bacilli vary in
shape, some being short and plump, others long and
slender, and still others curved (Fig. 1).

There are many different kinds of cocci and bacilli.
Each germ has its own special characteristics, with
which the bacteriologist is familiar, just as the botanist
knows the different plants. We shall study in this book
only a few of the commonest disease-producing bacteria.

In their natural state bacteria appear under the
microscope as colorless balls or rods which are difficult
to see clearly; so that in order to study them closely
they are stained with colored dyes.

Some bacilli have the power of motion, and in a drop
of fluid under the microscope may be seen darting, roll-
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ing, and squirming about, bumping into one another,
clinging together for an instant, and then separating
again. These bacilli, however, can move only in fluid.
They cannot move through the air or on solid substances,
but they may be carried as “passengers” on dust par-
ticles, hands, clothing, etc. None of the common forms
of cocci have the power of movement.

Bacteria carry on the same processes of life as do the

mwnts and animals. They grow by taking in

a b c d e
Fig. 1.—How bacteria look under the microscope. Cocci, bacilli,
and spirilla, magnified 1000 times: a and b, Cocci arranged in bunches
and chains; ¢ and d, two forms of bacilli, one large, long, and slen-
der; the other small, short, and plump; e, spirilla. (Park and Williams.)

food, they cast off their waste products, they reproduce
their kind, and when conditions are unfavorable they
die. In addltlon, they requ1re e for their g'rowth celjt-eﬁl;“/
conditions of temperature, moisture, and hght

The food of those bacteria which live in the outside
world is dead animal or vegetable matter, which they
break up, causing decay or putrefaction. The germs

which live in or on the human body and produce disease



16 BACTERIOLOGY FOR NURSES

subsist on the fluids and tissues of the body. In grow-
ing bacteria in the laboratory various substances are
used, such as beef-broth, gelatin, potato, and milk.
Some germs are very particular about their food and
can live on only a few substances; some grow only with
great difficulty outside the body; others are vigorous and
can live on a great variety of nourishment.

Bacteria_multiply in the simplest possible way, that
is, each organism merely divides in the lmddle, formri—rf_gr
two individuals. Each of these two divides again, and
S0 on, as long as conditions are favorable. When the
food-supply is abundant and conditions of moisture
and 'temp,er‘ature suitable, bacteria multiply with great
rapidity. A single germ under these circumstances may
divide in twenty or thirty minutes, in which case simple
calculation will show that in twenty-four hours a single
organism could give rise to 17,000,000. If conditions
were always suitable the earth would be overrun with
bactgﬁé‘; Bu_t they, like all other living things, have to
struggle for existence, and when conditions are not right
they multiply slowly or not at all. Their growth is
checked by drying, lack of proper food, too high or too
low a temperature, sunlight, and antiseptics. When
conditions become absolutely unfavorable they die, like
all other living things. Each germ when it multiplies
reproduces its own kind, that is, the bacillus of tuber-
culosis produces only tubercle bacilli; the diphtheria
bacillus, only diphtheria bacilli, etc.
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Bacteria resemble other living things in requiring
moisture for their growth. Some are killed quickly by
drying, others can withstand it for a considerable time,
but none can multfply in the absence of moisture.
Therefore, if we wish to prevent the growth of germs,
one of the ways to do it, when possible, is to avoid
moisture. There are many applications of this prin-
ciple in medicine and nursing. For instance, bed-sor
are caused by bacteria, and to prevent them it is mos
important to keep the skin dry by washing with alcohol
and putting on a dusting-powder.

Bacteria must also have a suitable temperature for
growth, each kind having a temperature at which it
flourishes best. The germs which live in the outside
world and cause putrefaction grow best at the tem-
perature of warm summer weather (68°-75° F.); while
those which live in the body and produce disease require
more warmth and grow best at about body temperature
(95°-102° F.). The lowest, temperature at which bac-
teria can multiply is about 54° F. and the highest 110° F.
This does not mean that they are killed at these tem-
peratures, for some bacteria are very resistant to both
heat and cold; for example, the germ which causes
typhoid can survive for a time in ice. Extreme heat
is more quickly fatal to bacteria than extreme cold.
Several methods of sterilizing depend on killing bacteria
by heat: 1. Boiling for three minutes destroys all bac-

teria. 2. Sterilizing by steam under pressure in the
2



18 BACTERIOLOGY FOR NURSES

autoclave. Thirty minutes’ exposure is ordinarily suf-
ficient to kill all germs. 3. Heating in dry air, or bak-
smg, which is not so efficient as steam sterilizing. 4.
Pasteurizing (named after the great French bacteriol-
ogist Pasteur), which means heating to 130°-140° F.
for ten to twenty minutes. It destroys most disease-
producing germs and is used for milk.

Light, especially direct sunlight, is very unfavorable
to bacteria. Indeed, sunlight is one of nature’s most
valuable antiseptics. The germ causing tuberculosis, for
instance, is killed by two hours’ exposure to direct
sunlight.

Bacteria differ in their relation to oxygen. Some
kinds require it just as much as animals; others will
not grow if it is present.

Some kinds of bacteria have developed means of
resistance to unsuitable conditions for life by the
formation of what are called spores. This process
is not common among disease-producing germs, but
frequent among those living in the outside world.
When an organism is about to form a spore, a glisten-
ing speck appears at one end. This dot increases in
size, becomes surrounded by a dense covering, and is
now called a spore.  In this form the germ has a remark-
able power of resistance against heat, cold, drying, and
antiscptics. When conditions again become favorable
for the lifc of the germ the spore changes back to the .
ordinary form of the organism and goes on growing.
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Spore formation has been compared to the sprouting of
seeds, which can remain alive for a long time, but show
no signs of life until they are placed under favorable con-
ditions. For example, in the cold pack method of can-
ning the vegetables are steamed for three days in suc-
cession. On the first day all germs which do not form
spores are killed, while those that produce them change

Fig. 2.—The bacillus which causes lockjaw forming spores. The
light-colored swellings at the ends of the bacilli are the spores. This
bacillus lives in the ground. (See Chapter XV.) (Kolle and Wasser-
mann.) .
into that form under the influence of heat. The jars are
left at room temperature for twenty-four hours, and
at this favorable temperature the spores change into the
usual form of bacteria again. These are killed by heat-
ing on the second day, and sterilizing on the third day
destroys any which may have escaped previously.

Bacteria are present almost everywhere in the outer

o e =
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world—in soil, water, food, clinging to particles of dust
in the air; on plants, on the bodies of human beings and
animals. They are not found where it is extremely
cold, as in the arctic regions or on the tops of very high
mountains.

Different kinds of bacteria grow side by side in the
outside world and on the human body. In order to
study any particular germ in the labdra.tory we must
first grow it apart from all other kinds on suitable food
material; then we must identify it by its appearance
under the microscope and by other characteristics. The
process of getting the germs which we wish to study is
called “taking a culture.” For this purpose we use a
culture-tube (Fig. 3), which consists of a glass test-tube
in which is a wooden stick or a wire, the end of which is
wound with raw cotton. This is called a swab. The
mouth of the tube is plugged with cotton. The tube is
then sterilized, so as to kill all the bacteria on the swab
and on the inside of the tube. Everything inside the tube
remains sterile as long as the plug is kept in, because
no bacteria can pass through the cotton. When it is
desired to take a culture, the plug is removed carefully
and held between the fingers, so that the end which goes
in the tube does not touch anything and so take up germs.
The swab is then carefully drawn out of the tube, taking
care not to hit the edge of the tube, which is not sterile
(see Fig. 4, 4). The swab is then rubbed over the surface
from which we wish to get the bacteria—a sore throat,



Digitized by GOOg[Q



22 BACTERIOLOGY FOR NURSES

B

Fig. 4—Making a culture: showing how the culture-tube and tube
of food substance are held. The cotton plugs are put between the
fingers so that the ends which go in the tubes do not touch anything.
A. Removing the swab, carrying the bacteria, from the culture-tube.
B. Transferring the bacteria from the swab to the surface of the sterile
food substance.

and separated from all other bacteria, and the tube is
sent to the laboratory for study. There are certain
precautions which must be observed in taking cultures.



WHAT BACTERIA ARE AND HOW THEY GROW 23

If the culture-tube has been opened, or if the plug fits
loosely, the tube should not be used, because bacteria
may have been carried into the tube. The swab should
be touched only to the spot from which the culture is
desired, because otherwise we should take up germs
which we do not wish to examine.

The nurse is sometimes obliged to take cultures, espe-
cially in dispensary and public health work, and she
should therefore practice the method until she can do it
accurately and quickly.

Having secured the material containing the desired
bacteria, and separated them from other germs, the next
step is to provide them with proper food and tem-
perature so that they can multiply. The swab carry-
ing the bacteria is wiped over the surface of sterile food
substance, such as potato, in a test-tube, and the tube
put in a special oven, which is kept at the temperature
of the body. In twenty-four hours masses of bacteria
are usually visible to the naked eye on the surface of
the food substance. These masses, each of which is
composed of millions of germs, are called colonies. Col-
onies of different bacteria vary in appearance. Some
look like dewdrops, others are white and glistening, like
the head of a white pin; still others have various colors.
When bacteria grow in broth they cause a cloudiness.
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DEMONSTRATIONS

If possible, use the projectoscope to demonstrate bac-
teria on slides; otherwise use the microscope.

Show tubes of various media.

Demonstrate the culture-tube and method of taking
a culture from the throat.

Show any cultures on hand in the laboratory, for
demonstration of colonies, with explanation of the
sources of the cultures.

Show a bottle of vaccine (typhoid or other) to impress
the large number of bacteria that may be present in a
cubic centimeter of fluid.

Fig. 5.—Colonies, or masses of bacteria, growing on food substances
in test-tubes.. Each colony is made up of hundreds of thousands of
bacteria. Notice that each kind of germ grows in a different way. a,
Colonies of a coccus often found in the nose and throat (F. T. Lord;
photo by L. S. Brown). b, Colonies of a coccus frequently present in
pus (streptococcus, see Chapter VI) growing for two days. Some of
the colonies are separate; others have grown together into a single
mass (Frinkel and Pfeiffer). ¢, Growth of bacilli in a single mass
(Curtis). d, Bacilli growing in gelatin. This germ cannot grow where
oxygen is present, and therefore does not form colonies on the surface
of the gelatin (Frinkel and Pfeiffer). e, A heavy growth of tubercle
bacilli several months old. Tubercle bacilli grow more slowly than
most bacteria (see Chapter VII) (Curtis).



CHAPTER 1II

'THE WORK OF BACTERIA IN THE OUTSIDE WORLD:
BACTERIA IN RELATION TO FOOD

THoSE whose work lies constantly with disease, as
doctors and nurses, are inclined to have a one-sided
view of bacteria. They think of them all as evil and
as enemies of human life, whereas only a few kinds,
comparatively, cause disease. The greater number are
harmless to man, and the work of most bacteria is good,
and in fact necessary to human life. Bacteria may,
therefore, be divided into two great groups according
to their activities, the harmful and the harmless. The
first kind live normally on or in the bodies of human
beings and cause disease. The second kind live in the
outside world and are harmless to man. It is these
which we shall study in this chapter. We see their
work all around us in nature, for it is the breaking up
of dead animal and vegetable matter, which we know
as decay or putrefaction. We usually think of putre-
faction as an unclean, disgusting process, as it certainly
is in some relations, but it is really nature’s way of puri-
fying the earth. The complicated materials of the plant
or of the animal body are broken up after death into

water, gases, and simple substances that plants can use
26
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for food. For instance, when a dead animal is buried
in the ground, bacteria enter the body and cause it to
disintegrate. The gases and water that are formed pass
off into the soil, and the other substances which the
bacteria produce from the animal’s body are suitable
food for plants. In this way the dead animal body
disappears, and the materials of which it was made up
are used over again to nourish plants; for it is one of the
great laws of nature that no particle of matter shall be
lost or wasted, but only changed into other forms. It
is through the work of bacteria that the accumulation
of dead animal and vegetable matter is prevented and
the earth kept fit for living things. Without their
activity life would be impossible.

The conditions most favorable for putrefaction are
those which we saw in the last chapter are most suitable
for the growth of bacteria. A moderately warm tem-
perature, about that of hot summer weather, is best.
Moisture is also necessary, for, as every one knows, no
perfectly dry substance ever decays. We all know
how quickly things decay or spoil in hot, damp weather.
The process goes on best in the dark, and can be decreased
or even stopped by sunlight.

As has been said, bacteria are present almost every-
where in nature. The number in the soil is very large,
especially if it contains much decaying animal or vege-
table matter, as in so-called ‘“‘rich” earth, or if it has
been polluted with sewage. Vegetables which are to be
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eaten raw should, therefore, be carefully washed. One
disease-producing germ, the bacillus of lockjaw or teta-
nus, is found in the soil and is liable to get into wounds
if they are contaminated with dirt (see Fig. 2).

There are bacteria which live normally in water.
They are present in drinking-water and are harmless,
as they cannot grow in the human body. We take in
considerable numbers of them every day. Water, how-
ever, which has been polluted with sewage may contain
disease-producing bacteria, the most common of which
is the bacillus that causes typhoid fever.

The air contains small numbers of bacteria, not free
in it, but riding around on dust particles. The germs
causing tuberculosis and pneumonia, for instance, may
be carried some distance in this way.

One cannot be an efficient housewife without know-
ing something about bacteriology, as it has many im-
portant relations to household life and to various indus-
tries, especially those connected with food and its pres-
ervation. It lies at the foundation of the great modern
industries of canning, cold storage, and dairying. Bac-
teriological methods are applied every day by the house-
wife in the preparation and preservation of food, and
by the farmer in the care of milk.

The spoiling or decay of food is caused by the growth
of bacteria in it. Tainted meat, rancid butter, rotten
eggs, decaying fruit and vegetables are all the result of
the work of bacteria. The thrifty housewife heats (and
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thus sterilizes) left-over food which she is afraid will
not ‘‘keep” until it can be eaten.

In canning, the object is to kill the bacteria already
present in the food, and afterward to prevent others
from growing in it. The principles of canning fruit and
vegetables are just the same as those of surgical steriliza-
tion, that is, the destruction of all bacteria present by
heat, and protecting the material from the entrance of
other germs. In the older method of canning, the fruit
or vegetables are boiled, the jars, covers, and rings are
sterilized by steaming in water, the jars are filled to
overflowing, and sealed air-tight while boiling hot. In
the newer “‘cold pack” method, the fruit or vegetables
are put into the jars cold and are sterilized by steaming
in a boiler on three days in succession. The reason for
the repeated heating is to kill any spores that may be
present (sece Chapter I). This method preserves the
color and flavor better than the method of boiling.

Pickling, either in brine or vinegar, preserves food be--
cause bacteria cannot grow in a strong salt or acid
solution. Large amounts of sugar also prevent the
growth of bacteria; this is the principle of putting up
fruit cold in a thick syrup. Dried meats, vegetables,
and fruit do not spoil because they contain too little
moisture for the growth of bacteria. In the process of
smoking meat or fish it is not only dried, but certain
antiseptic substances pass into it from the smoke.

The principle underlying cold storage is that food can
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be preserved indefinitely if it is kept at such a low
temperature that bacteria cannot develop. The bac-
teria present in the food when it was put in cold storage
are not necessarily killed, but they cannot grow. The
wholesomeness of food is not affected by the process, but
the flavor is not so good.

Fig. 6.—Bacilli and cocci in sour milk; these bacteria are harmless.
(Park and Williams.)

The souring of milk is caused by the growth in it of
a special germ, the lactic acid bacillus (see Fig. 6), which
is harmless. Milk containing few bacteria sours less
quickly than that in which they are abundant.

Milk is an excellent substance for disease-germs to
grow in. The bacteria causing typhoid, summer diar-
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rhea, and sore throat, as well as others, may multiply
enormously in milk without changing its appearance or
taste. Many epidemics have been caused by con-
taminated milk supplies:

Milk as it is drawn from a healthy cow contains a
few germs, but it acquires many more from the cow’s
body, the dirt in the barn, the hands of the milker, etc.
Some of this contamination is unavoidable, but it can
be greatly reduced by care in the cleanliness of the
cows, milkers, barns, cans, etc., which is now observed
in all good dairies. When it has just been drawn very
clean milk contains about 100 bacteria per cubic centi-
meter. By the time milk reaches the city customer,
which is twenty-four hours at least, the number of bac-.
teria ranges from 10,000 in the very best milk to millions
per cubic centimeter in bad milk. Good milk averages
about 100,000 bacteria in a cubic centimeter. These
bacteria are usually harmless in themselves, but if milk
contains a large number of them when it is fresh it shows
that it has been produced under uncleanly conditions,
and would therefore be more likely to contain disease
germs if there were chance for contamination.

Pasteurization is the process which is used for the
preservation of milk. It consists in heating milk to
140° F. for thirty minutes, which kills from 95 to 99 per
cent. of the bacteria in it. It destroys the germs of
most diseases, including those of typhoid, summer diar-
rthea, and diphtheria. All the milk sold by large city
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firms has been pasteurized. It is dangerous to give a
young child “raw” or unpasteurized milk because the
bacteria present in it may cause digestive troubles.

Good milk is so important that boards of health in
many places regulate the conditions under which it
shall be produced and sold. The farms on which
it is produced are inspected, and sanitary condi-
tions enforced in the buildings, among the employees,
in the care of the cows, and handling of the milk. Milk
from sick animals cannot be used, nor can the milk be
marketed if there is a case of infectious disease among
the family or employees on the farm. No milk is allowed
to be sold which contains more than a certain number of
bacteria in each cubic centimeter. It must be kept in
the refrigerator in the store and sold only by the
bottle.

In the household, milk should be kept covered and
cold. The mouth of the bottle should be wiped with a -
clean cloth before the milk is poured out unless the
cap fits down over the top. Milk bottles should never
be taken into a sick room. If one is uncertain as to
the cleanliness of milk, it is best to pasteurize it.

Bacteria can pass through the shell of an egg, and
some few are usually present in the egg even before it
is laid. To make eggs keep longer théy are often coated
with a substance called ‘‘water-glass,” which fills up
the pores in the shell and prevents the entrance of
bacteria.
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DEMONSTRATIONS

Leave an agar plate uncovered on the table during
class to collect bacteria from the air.

Take a culture from drinking-water collected in a
sterile tube.

Make a culture from a specimen of soil.

Make a culture from the hospital milk, collected in a
sterile tube.

Show cultures of typhoid and dysentery bacilli in
sterile milk (without litmus) and compare with a tube of

uninoculated sterile milk.
3



CHAPTER III

BACTERIA IN RELATION TO THE HUMAN BODY AND
THE PRODUCTION OF DISEASE. INFECTION. HOW
BACTERIA ENTER THE BODY TO PRODUCE DISEASE
As we have seen in the last chapter, there are certain

bacteria which can grow only when in contact with the

bodies of men or animals. These are the bacteria which
produce disease.

Diseases may be divided in a general way into two
classes. The first class are those due to causes arising
within the body. They are called constitutional dis-
eases, for example, diabetes. The second class are
those caused by living organisms which enter the body
from outside. These are called infections. They in-
clude a large number of conditions, some mild, others
severe and even fatal. Diseases which are caused by
the passing of living organisms directly from person to
person are said to be contagious.

The healthy human body harbors millions of germs on
the skin, in the mouth, and intestine; in short, on every
surface that comes in contact with the outside world
or with food. Some of these bacteria are harmless and
never cause disease under any conditions; but others
may under certain circumstances gain entrance to the

deeper parts of the body and cause those changes which
34
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we call an infection. Even these harmful bacteria may
often live on the surface of the body without producing
any disturbance of health. For instance, the germs
causing diphtheria, tonsillitis, and pneumonia may fre-
quently be obtained from healthy throats, and we all
carry on the skin the bacteria which are the cause of
boils and abscesses. The deeper parts of the body and
the internal organs are sterile in health, but in disease
they may contain bacteria.

The skin carries large numbers of bacteria, picked up
from the various things with which it comes in contact.
It is impossible to make the skin absolutely sterile even
with the most thorough scrubbing and the application
of antiseptics. The germs in the outer layers of the
skin can be removed, but it is impossible to get rid of
those in the deeper layers. Therefore rubber gloves are
worn in surgical work, as they can be boiled and made
absolutely sterile.

The air which is breathed in contains, as we have
seen, particles of dust, some of which have bacteria
attached. The air around persons who have been cough-
ing or sneezing contains a mist of sputum, nasal secre-
tion, and saliva droplets, which carries germs. 1t is plain,
therefore, that we breathe in considerable numbers of
bacteria daily. The inside of the nose is especially
adapted for dealing with these germs. It is made up
of a complicated scroll-like arrangement of bones, cov-

“ered with mucous membrane. As the air passes over
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these surfaces it is not only warmed and made more
agreeable to breathe, but the bacteria-laden dust sticks
to the moist surfaces, so that only a small part of it
reaches the lungs.

~ The mouth contains constantly numerous kinds of
germs. Bacteria grow readily in a neglected mouth, as
conditions of warmth and moisture are favorable, and
bits of food around the teeth provide nourishment.
The decay of the teeth is caused by bacteria, and cavities
swarm with them. The tartar which collects around the
gums is composed partly of bacteria, and the fur on the
tongue is a mixture of bacteria, bits of food, and cast-
off cells from the tongue. The mouth would contain
more germs than it does if it were not for the saliva, which
acts as a continuous mouth-wash. The bacteria are
swallowed with the saliva, and many are killed by the
acid gastric juice. The importance of brushing the teeth
carefully and of removing bits of food between the teeth
with dental silk is apparent, also the necessity of going
regularly to the dentist. _

The stomach normally contains few bacteria on ac-
count, as has been said, of the disinfectant action of
the gastric juice; but putrefying food and large numbers
of germs brought constantly to the stomach from a
dirty mouth may cause digestive disturbances.

The intestine contains enormous numbers of bacteria,
and billions are thrown off every day in the feces. It
has been estimated that a grown person excretes daily
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about 128,000,000,000. About one-third of the solid
matter of the bowel movement is composed of bacteria.
They are more abundant in the large than in the small
intestine. The chief kind of bacteria found in the in-
testine is the colon bacillus (see Fig. 7). It is harmless
in the bowel, but if it gets into other organs, as the
bladder, it may cause inflammation.

Fig. 7.—Colon bacilli, the commonest kind of bacteria in the intes-
tine. Short, fat bacilli, showing much difference in length. Mag-
nified 1100 times. (Park and Williams.)

Under conditions which will be studied later, bacteria
may gain entrance to the tissues of the body and grow
in them, injuring them and producing symptoms. When
this happens it is called an infection. The word “infec-
tion” has a very broad meaning, and is used for condi-
tions that vary greatly in severity. Some infections are
so mild that they cause almost no discomfort, others are
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fatal. A pimple, for example, is a trivial infection of
the skin; a boil is a more troublesome one, while ery-
sipelas is a severe infection of the skin. Many common
diseases are infections, for instance, tuberculosis, ty-
phoid fever, pneumonia, meningitis, etc. Bacteria may
also get into a surgical wound or one caused by acci-
dent, so we may have infections following these condi-
tions. This idea of infection is one of the most impor-
tant in medicine and nursing, and has numberless prac-
tical applications. It is, therefore, absolutely necessary
for the nurse to understand its meaning in the beginning
of her work.

There are certain routes or pathways by which bac-
teria enter the body and cause infections. The most
important of these pathways are through the skin, the
‘respiratory tract (nose, throat, and lungs), the mouth,
and the genital tract (vagina and uterus).

The unbroken skin is a perfect protection against
bacteria; they cannot get through it. If, however, the
skin is injured or torn, bacteria may enter the underly-
ing tissues. Here they find favorable conditions for
growth, and they multiply, causing an inflammation,
usually with the formation of pus. Breaks and injuries
of the skin which are so small that they are overlooked
may offer a place of lodgment for germs. The danger
of neglected accidental wounds and cuts is that they
may be the starting-point of a serious infection.

Bacteria floating in the air enter the body through the
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respiratory tract. The germs of tuberculosis, influenza,
common colds, and pneumonia are scattered through the
air attached to particles of dried sputum. They are
also thrown out by the patient during coughing or
sneezing, and may be breathed in by anyone nearby.
Those bacteria which are not held back in the nose, as
described above, may lodge in the back of the throat,
in the lining of the windpipe or the bronchial tubes, or
in the lungs.

Bacteria may enter the body through the mouth in
various ways. Contaminated food and drink are the
cause of certain diseases which affect chiefly the intes-
tine, notably typhoid fever and dysentery. Food may
be prepared by persons who have on their hands the
germs of typhoid or dysentery, and the bacteria are
thus transferred to the food. Similarly, if food is pre-
pared or handled by a consumptive, the tubercle bacilli
may be transferred from the hands, contaminated with
sputum, to the food. The importance of clean hands
in the cooking, handling, or serving of food cannot be
too much emphasized. They should always be washed
thoroughly before preparing or serving a meal. Some
states require that all applicants for places as waitresses
in hotels or restaurants be examined for general cleanli-
ness, typhoid, tuberculosis, and syphilis, and only those
who pass the test satisfactorily be employed.

Flies may distribute bacteria over food by crawling
onit. These insects are attracted not only to food, but
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to filth of all kinds, particulary feces, and from the
latter may carry germs on their feet to the table. It is
required in many communities that food exposed for
sale shall be protected from flies during the summer
months.

Food that is stale contains germs of putrefaction which
may cause disturbances of the stomach and bowels.
Bacteria grow well in most foods, so that if a number of
hours pass between the time the food has been con-
taminated and when it is eaten the few bacteria present
at first may have increased enormously, especially if the
food has been left at room temperature. Ordinary
cooking, particularly baking, does not always kill the
bacteria in the center of a large mass of food. Germs
may be alive in the inside of a large piece of meat even
after roasting, or in the middle of a large dish of food
that has been baked, as pudding.

The practice of putting the fingers and all sorts of
things in the mouth, so common among children, and
many grown people too, leads to many infections. The
common children’s diseases are often acquired in this
way. It has been said that “disease germs lead a hand-
to-mouth existence.” If the hands were kept strictly
away from the mouth and always washed thoroughly
before meals many infections would be prevented.

By the use of common drinking-cups and of spoons
and forks that have not been thoroughly washed germs
may be carried directly from one person’s mouth to
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another’s. The use of common drinking-cups in public
places is prohibited in most states.

The vagina and uterus do not normally contain dis-
ease-producing germs, but during childbirth bacteria
may be carried in by carelessness, and cause puerperal
fever. The uterus after childbirth is an excellent place
for the growth of germs, and in your work in obstetrics
you will see that most of the elaborate preparations for
a confinement case have for their object the prevention
of infection.

DEMONSTRATIONS

Make a culture from the hands of a member of the
class by having her pass them over a sterile agar-plate.

Cough against a sterile agar-plate held 1 foot from the
mouth.

Make a culture from a specimen of normal feces.
Show a broth culture of the colon bacillus, noting par-
ticularly the odor.

Have a nurse drink from sterile water in a sterile cup.
Take a culture from the rim where the lips have touched.



CHAPTER IV

HOW BACTERIA ARE CAST OFF FROM THE BODY
AND CARRIED FROM PERSON TO PERSON

WE have seen that there are certain definite pathways
by which germs enter the body. There are also certain
definite ways in which they are thrown off. They are
cast off in the excretions and secretions, the most im-
portant of which in this connection are the feces, urine,
sputum, nasal discharge, and saliva. The particular
excretion in which the bacteria causing the infection
appear depends on the disease. In diseases affecting
the intestines, as typhoid fever and dysentery, they are
present in the bowel movements. The urine contains
bacteria in infections of the kidneys and bladder, also
in some other diseases, notably typhoid fever. In in-
fections of the lungs, for example, consumption and
pneumonia, the sputum contains the bacteria causing
the conditions, sometimes hundreds of millions being
thrown off in a single day. The saliva is infectious in
diseases of the throat, as tonsillitis and diphtheria. The
nasal secretion contains the disease germ in common
colds, grip, and also in measles. All abnormal dis-
charges, such as pus, secretions from .sores, ulcers, in-
fected eyes, etc., contain the germs which are causing

the trouble. It is very important for the nurse to know
4s
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the particular way in which the germs are cast off in
each infection, so as to guard against carrying the dis-
ease by the discharges.

Bacteria that cause disease can, as a rule, live only in
the human body. They do not find conditions favorable
for life in the outside world, and there most of them die
rapidly. Multiplication outside the body occurs only
in the case of a few disease germs, as the growth of
typhoid or diphtheria bacilli in milk. Disease germs,
therefore, pass from one person to another with only
a short stay outside the body. The most important
way in which infection is transmitted is by actual con-
tact, either directly with the infected person or indirectly
with his excretions, or with things that have been re-
cently contaminated with them. For example, the
germs of diphtheria, tonsillitis, or a common cold may
be transferred directly from one person to another by
kissing on the lips, an example of actual contact with
an infected person. A nurse may get typhoid fever or
dysentery by soiling her hands with the bowel move-
ments of a patient sick with the disease, and neglecting
to scrub them before going to her meals. A careless
consumptive may contaminate the floor and furniture
of his room with sputum, and a child playing around the
room may get the germs on his hands and so into his
mouth. Many other examples of ways in which bac-
teria may be carried from person to person, either directly
or indirectly, will occur to everyone.
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Contact is the important method of infection. This
point cannot be too strongly emphasized, because there
is a common idea that infection may be carried through
the air in some mysterious way. This was the belief
in the early days of bacteriology, but it has since been
proved untrue. Only a few bacteria have the power of
motion, and that only in liquids, and no bacteria can
rise from a moist surface. They are merely carried pas-
sively from one person or thing to another. Even in
cases in which the method of spreading of an infection
seems almost impossible to explain some unsuspected
point of actual contact will be found.

Infection may be stopped completely with the indi-
vidual patient in almost every case by the immediate
and thorough disinfection of his excretions and of the
articles used by him. To remove germs from a room
that has been occupied by a patient with a contagious
disease careful wiping of the walls, floor, and everything
in the room with a cloth wrung out of disinfectant solu-
tion is far more efficient than fumigation, which is too
often done in a haphazard way, and gives a false sense
of safety.

If strict precautions against the transfer of germs are
taken, different contagious diseases can be cared for in
the same ward, and no patient catch the disease of the
other. This is a test of the intelligence and carefulness
of the nurse. Clean surgery can be done anywhere,
provided that everything coming in contact with the
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wound is sterile, and clean obstetrics is being done
every day in the worst tenements of great cities, while
the most elaborately fumigated operating room or ma-
ternity hospital will not prevent infection if hands,
instruments, dressings, etc., are not sterile.

A person who has recovered from an infectious disease
may continue to give off the germs of the disease for
months or even years afterward. Also, persons who
have been in close contact with those suffering from an
infectious disease, as nurses and members of the family,
may acquire the germs, and yet not develop the disease.
About 3 per cent. of those who have had typhoid fever
continue to pass typhoid bacilli in the feces, and persons
who have been associated with diphtheria cases often
have diphtheria bacilli in their own throats, although
they remain well. Such persons are called “carriers,”
because they carry dangerous germs which they fre-
quently distribute to people around them, but they are
not sick themselves. Carriers have often proved to be
the cause of outbreaks of different infections, and, in
fact, stand next in importance as a means of spreading
disease to actual contact with a patient. Not only
typhoid and diphtheria, but dysentery and probably
also cerebrospinal meningitis and infantile paralysis are
spread by carriers. The only way to tell whether a
person is a carrier is to examine him for the particular
germ suspected; for example, to take a culture from the
throat of a possible diphtheria carrier, and one from
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the feces for typhoid or dysentery. The importance of
carriers in spreading infection is being realized more and
more, and will be taken up more fully in the chapter
on typhoid and dysentery.

Fig. 8.—Eggs of the house-fly on the surface of a manure pile. Nat-
ural size. (From Newstead.)

Micro-organisms may also be carried by insects. The
common house-fly is an important means of distributing
the germs of typhoid, dysentery, and summer diarrhea.
The eggs of the fly are laid in manure or garbage, and
require about ten days to grow into flies (see Fig. 8). The
insect has a very keen sense of smell and is attracted to
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all kinds of filth and also to food. It goes from feces,
perhaps of a typhoid or dysentery patient, to the dining-
room, where it drops into the milk or crawls over the
butter. It has tiny hairs on its legs which wipe up the
feces or other material over which it travels (see Fig. 9).
It has been proved by experiment that a single fly may
carry over 6,000,000 bacteria. The fly also eats the filth

Fig. 9.—The house-fly, under surface. Note the hairs on the legs
and body. (Photograph by N. A. Cobb. Copyright by National
Geographic Society of Washington, D. C.)
over which it passes, and excretes it again from its intes-
tine as fly specks.

It is no wonder that campaigns against flies have
been undertaken in the last few years by progressive
communities. Pits in which manure is deposited should
be screened. Garbage should be kept tightly cov-
ered and should be collected frequently. No accu-
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mulations of filth of any kind should be permitted.
Toilets, kitchens, and dining-rooms should be thor-
oughly screened. Food exposed for sale should be pro-
tected by netting or glass during the fly season. As to
the actual killing of flies, it is particularly important to
destroy the first ones of the season.

Fig. 10.—Colonies of bacteria arising from fly tracks on a plate of
sterilized food substance. The path of the fly in its travels can be
traced by bacteria left from its feet. A colony has grown at each
place where the germs were deposited. (Magruder.)

The organism-causing malaria develops in the stomach
of a particular kind of mosquito, and is injected into the
blood of the victim when the mosquito bites. If a
mosquito of this variety bites a person suffering from
malaria the malarial organism, which is present in the
patient’s blood, is sucked up by the mosquito, and after
undergoing development in the mosquito may be in-
jected into another person.
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It has recently been discovered that the organism‘ of
“trench fever,” an infection common among soldiers at
the front, is carried by body lice (Fig. 12).

The methods to prevent the spread of infection in
hospitals, or anywhere else, must be clear after what has
been said on how germs are taken into and cast off from

. Fig. 11.—The mosquito which carries the organisms of malaria.
(Howard.)

the body, and passed from person to person. No hard-
and-fast rules can be laid down to cover all cases, but
‘in each particular situation the nurse must use her in-
telligence and her knowledge of bacteriology. The chief
ways in which bacteria are carried around a ward have
been summed up by a famous physician as “food, fin-
gers, and flies”—and the most important of these is
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fingers. The nurse must train herself so that it is sec-
ond nature for her to wash her hands thoroughly after
handling bed-pans or anything dirty, and always before
preparing the patient’s food or going to her own meals,
and never to touch any contaminated thing unneces-
sarily. Patients who help serve the food should be
made to wash their hands before going into the dining-
room, and no patient who is not neat should be allowed

Fig. 12—The body ‘llouse, enlarged ten timfrs: a, Male; b, egg or nit.
(From Beattie and Dickson’s “A Text-book of General Pathology,” by
kind permission of William Heinemann, publisher.)
to assist. Bed-pans, sputum cups, and soiled dressings
should be kept covered and disposed of as soon as
possible. All articles contaminated by patients’ excre-
tions should, of course, be disinfected. The best meth-
ods of disinfecting discharges, bed linen, etc., are de-
scribed in text-books of nursing. As to the prevention
of infection of the nurse herself, it is a good rule to re-
member while on the ward never to put the fingers near
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the face, and to scrub the hands thoroughly on leaving
the ward. ‘

The number of infections arising on a ward where
there are chronic patients is to some extent a measure
of the cleanliness of the conditions in the institution and
of the carefulness of the nursing. A number of cases of
sore throat, dysentery, or pneumonia occurring one after
another on a ward means that the germs are being passed
around in some way that could be prevented by suitable
measures. In the case of dysentery it may be that
there are carriers of the germs who are helping to pre-
pare or serve the food, or that the feces of dysentery
patients have not been protected from flies, and that
the latter are contaminating the food. In the case of
sore throat, patients may be using towels or drinking-
cups in common, or the dishes which they use have not
been thoroughly washed.

OutsiDE EXERCISES

If there has been a recent outbreak of infection in the
institution, discuss its origin and ways of transmission.

L. O. Howard’s “Reduction of Domestic Flies” or the
Bulletins of the United States Department of Agricul-
ture on House-fliess may be used for demonstration in
class of the anatomy and habits of flies, or for outside
reading.

Discuss with the class the methods of disinfection of
excretions, linen, etc., used on the wards; the methods
of caring for food, etc.



CHAPTER V

HOW BACTERIA INJURE THE BODY. ACUTE AND
CHRONIC INFECTIONS. CONDITIONS FAVORING  IN-
FECTION

" BACTERIA injure the body not by their mere presence
within it, but through poisonous substances which they
form. These are distributed throughout the body in
the blood, and they cause symptoms by injuring the

different organs. In very slight infections, such as a

pimple, the amount of these poisons is too small to have

any effect on the system. In the case of a boil, for in-
stance, the poisons are sufficient to cause slight dis-
turbances of the bodily functions. The person feels

“out of sorts,” has a slight headache, loses his appetite,

~ and perhaps may have a little rise of temperature and a

quickened pulse. In a severe infection, such as pneu-

monia, these poisons cause great changes throughout the
body, affecting every oréan. The temperature is raised,
the pulse is rapid, and may be irregular and weak, the
respirations are increased, the appetite lost, the bowels
aﬁ'ected, the amount of urine reduced, there is muscular
weakness, and the effect of the poison on the nervous
system shows itself in headache, dulness, or perhaps
delirium.

52
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Each kind of germ produces its own particular poison
—that of the diphtheria bacillus is different from that
of the tubercle bacillus, etc.

In an infectious disease there is a struggle between
the invading bacteria, on the one hand, and. the body
on the other. We shall study later something about
the means which the body uses in fighting bacteria. If
it is successful in overcoming the germs, the patient
recovers. If, on the contrary, it is overwhelmed by the
bacteria and their poisons, the patient dies. Many in-
fections are so mild that the body has no difficulty in
overcoming them. In some infections, such as pneu-
monia or diphtheria, the struggle between the body and
the bacteria is short and sharp, and the result definite,
that is, the patient either dies or recovers. These in-
fections are spoken of as acute. With other infections
the fight may drag on for years, as in consumption, with
times of improvement, in which the body gains on the
bacteria, and of relapse, when the latter have the upper
hand, and so it is uncertain for a long time whether the
patient will get well or not. These long-drawn-out
infections are called chronic. A few infections are so
overwhelming from the start, as certain cases of men-
ingitis, blood-poisoning, and scarlet fever, which may
be fatal within twenty-four hours, that the body has
no chance, and yields without a struggle.

All infectious diseases follow a definite course. There
is first an incubation period (that is, one of development),
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then the onset of symptoms; next a stage of fever, fol-
lowed in the case of recovery by dropping of the tem-
perature, and finally convalescence.

Everyone knows that a person who has caught an
infectious disease does not develop it immediately. A
certain time is necessary for the bacteria to get started
on their career sufficiently to cause symptoms. This is
the incubation period (we are familiar with the incu-
bator for hatching eggs), during which the germs are
multiplying in the body. The patient usually feels
well during this time. The length of the incubation
period varies in different diseases from a few days to
weeks, each disease having its own time. For scarlet
fever and diphtheria it is two to six days; for measles,
eleven to fourteen days; for typhoid, two to three weeks.
It is not known how long it is for tuberculosis.

At the end of the incubation period symptoms begin
to appear, and the person feels that he is “coming down”
with something. The onset is sudden in some diseases,
as pneumonia, the patient often being seized while in
apparent good health. In other diseases the onset is
gradual, as in typhoid, and the patient may be ailing
for a week or more before he is sick enough to go to bed.

Finally, fever and other symptoms develop, and the
patient takes to bed. After a longer or shorter time -
(each infection has its own length of time) the tempera-
ture falls, suddenly usually in pneumonia, gradually in
most other diseases, and convalescence then begins.
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Infections may be classed as acute or chronic. An
acute infection lasts a few days or weeks, and follows
the definite stages above outlined. In chronic infec-
tions, on the other hand, the different stages cannot be
sharply distinguished, and the disease is prolonged
through months or years, ending in death or gradual
recovery. Tuberculosis and syphilis are the commonest
chronic infections.

Everyone is more or less exposed to various infec-
tions, but only a few take them. It is evident, there-
fore, that there must be certain conditions which favor
infection. One of the most important of these is the
age of the individual. There is a group of ‘‘children’s
diseases” which grown people do not usually catch even
if exposed to them; for example, mumps, whooping-
cough, chicken-pox, etc. On the other hand, young
children do not take some diseases that are common in
later life. Old people are more liable to have certain
infections, particularly pneumonia, than younger per-
sons, and with them a slight infection may have serious
results. People in poor physical condition are more
likely to be attacked by infections than are those in
vigorous health. Unhygienic conditions of life, unsuit-
able or insufficient food, overwork, too little sleep or
exercise, all help to make a person an easy prey for
bacteria. Overcrowding in tenements or institutions
also favors the transfer of germs directly from one per-
son to another on account of close association. The



56 BACTERIOLOGY FOR NURSES

frequency of infectious diseases among the poor of
cities is the result of undernutrition, long hours of work
in unventilated and overcrowded shops and factories,
and unhygienic life in tenements. Some prison camps
in Europe during the present war have become breed-
ing-places for tuberculosis on account of the huddling
together of the men, without opportunities for cleanli-
ness, or for separation of the sick, combined with under-
feeding of the prisoners.

Chronic diseases not caused by bacteria, such as
cancer, diabetes, and some nervous diseases, also make
a person more liable to infections, which often end the
patient’s life.

Parts of the body in which there is poor circulation
or interference with the nerve supply are easily attacked
by bacteria. Every nurse knows the care which must
be taken of swollen or paralyzed limbs, and the watch- -
fulness necessary to prevent bed-sores in parts the
circulation of which is interfered with by pressure.
Under such circumstances a scratch or small break in
the skin may be the starting-point of an extensive ulcer.

DEMONSTRATIONS

Illustrate the course of acute infections with the
temperature charts of a pneumonia or typhoid, or any
other acute disease which may be available.



CHAPTER VI

STAPHYLOCOCCUS AUREUS AND STREPTOCOCCUS, THE
BACTERIA MOST COMMONLY FOUND IN PUS. IN-
FLAMMATION
THE germs most frequently found in pus are the

Staphylococcus aureus and the streptococcus. These

bacteria are particularly associated with infections fol-

Fig. 13.—Staphylococcus aureus, magnified 2000 times. The cocci
occur in bunches (Wright and Brown).

lowing injuries and accidents, operations, and confine-
ment. They are the commonest germs encountered in
medical practice, and are found in the most varied con-

ditions and diseases. They are the most common cause
57
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of inflammation accompanied by the formation of pus,
but by no means the only one, as other germs may cause
suppuration. Both the staphylococcus and the strepto-
cdccus may give rise to different effects in different per-
sons and under varied conditions. The Staphylococcus
aureus, for instance, may in one person cause a trifling
abscess of the skin, while in another it may enter the
blood and produce abscesses in the internal organs.

Fig. 14.—Streptococcus, magnified 2000 times. The cocci are arranged
in chains (Wright and Brown).

The streptococcus may be the cause both of a mild sore
throat and of a fatal peritonitis after operation. It is
for this reason that care is taken in surgical and mater-
nity wards to isolate patients with even mild and ap-
parently unimportant infections. The germs may be
almost harmless to the first patient, but if transferred
to a second through carelessness they may cause a
serious infection.
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The staphylococcus and streptococcus were among the
earliest disease-producing bacteria to be discovered.
Staphylococci in pus were first demonstrated by the
French bacteriologist Pasteur in 1880.

The Staphylococcus aureus is a very common and
wide-spread germ. The syllables “‘staph-yl-0”’ come from
a Greek word meaning cluster, and the name is given
because the cocci grow in groups like a bunch of grapes.
It is called “aureus” (golden) because in cultures it
forms a bright yellow coloring-matter. It is widely dis-
tributed in the outside world and on the bodies of human
beings and animals. It is always present on the skin.
It grows easily and quickly in the laboratory. It is
very resistant to drying, and can, therefore, remain
alive for a considerable time (several months under
favorable conditions) outside the body. It is harder to
kill, either by heat or antiseptics, than most disease-
producing bacteria. It is the germ most commonly
found in abscesses, boils, and infected wounds. As a
rule it does not produce a dangerous inflammation, but
in many cases it is very hard to get rid of.

The streptococcus is so called because it grows in
chains, “strepto” coming from a Greek word meaning
chain. This germ is also widely distributed in nature,
but grows more slowly and is in every way more deli-
cate than the staphylococcus. It is frequently found
on the skin and in healthy throats. The conditions
caused by it vary greatly in severity, some being mild,
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others grave-and even fatal. Itis the germ most dreaded
in surgery and obstetrics, for it causes most of the fatal
infections after operation and most cases of puerperal
fever. In so-called “clean” surgical cases, in which there
is no pus before operation, germs may be carried into the
wound on the hands of the surgeon, or on instruments
or dressings which have not been perfectly sterilized,
or from the patient’s own skin, which has not been
thoroughly disinfected before operation. Infection fol-
lowing operation on a ‘“‘clean” case shows that there has
been carelessness on some one’s part either in prepara-
tion for or in carrying out the operation.

In confinement cases the bacteria may be carried
into the vagina and uterus from the skin or mucous
membrane which has been insufficiently cleansed, or
on dressings or instruments that are not sterile,
or on the hands of the doctor or nurse, which
‘have not been carefully disinfected. Such infec-
tions are, therefore, preventable in practically every
case, but are all too frequent. Childbirth is, next to
tuberculosis, the most frequent cause of death among
women between fifteen and forty-five years. About
7000 deaths from puerperal fever are reported each year
in the United States, and this is far below the true
number from this cause. Even if infection following
childbirth is not fatal, it may lead to years of invalidism,
or make necessary a gynecologic operation.

The streptococcus is also the cause of erysipelas, and
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of many cases of tonsillitis and of blood-poisoning or
septicemia.

We have seen in the last chapter that when bacteria
invade the body they cause certain symptoms by the
action of their poisons on the various organs. They also
injure the tissues at the place where they enter the body
or where they locate. These changes we are already
familiar with as inflammation. Inflammations of vari-
ous parts of the body are familiar in every-day experi-
ence, as boils, infected scratches or cuts, sore eyes, etc.
Every kind of germ causes inflammation when it invades
the body.

There are two grades or degrees of inflammation,
acute and chronic. An acute inflammation is one
which lasts a number of days; a chronic one, weeks or
months. A boil, for instance, is an acute inflammation
of the skin, while ulcers are chronic inflammations. .

The changes present in every acute inflammation are
redness, swelling, heat, and pain. These may be ob-
served by anyone in an abscess or an inflamed joint.
All of these changes cannot usually be demonstrated in
chronic inflammations.

Inflammation is usually accompanied by the forma-
tion of pus, but not always so. A mild inflammation
may heal without the formation of pus, and in some
severe inflammations, such as erysipelas, no pus is
formed. Bacteria are the cause of inflammation in the
great majority of cases, but it is possible to have inflam-
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mation caused by irritating substances when no bacteria
are present. Poison-ivy, for instance, can produce an
acute inflammation of the skin.

Many diseases are acute or chronic inflammations of
the internal organs caused by different bacteria. Pneu-
monia, for example, is an acute inflammation of the
lung, due to a particular germ, the pneumococcus;
while consumption is a chronic inflammation of the
lung, produced by the tubercle bacillus. The patient
with pneumonia either recovers or dies within a short
time, while the consumptive struggles along for months
or years. Meningitis is an inflammation of the cover-
ings of the brain and spinal cord, which may be caused
by various bacteria, and may be either acute or chronic.

The ending “itis” usually means ““an inflammation of”
—as bronchitis, an inflammation of the bronchial tubes;
peritonitis, an inflammation of the peritoneum.

DEMONSTRATIONS

Show cultures of Staphylococcus aureus and strepto-
coccus, with explanation of their sources.

Make cultures from the hands and throats of mem-
bers of the class for demonstration of colonies of Staph-
ylococcus aureus and streptococcus.



‘7".'—"-—.-'._..'.—:'—"‘"7 v .'"_":'_ Z':'Tﬁﬁ_’—:’
ITEIrTUL » - e Lo
Gistasd. LI 0 L= I .. .
PR I R S : -
TSIl e IITetll Tz~ ~ L
O Sy o S
Lonm = L s T-o—s
wem mier e T e - e el
AT ol P10 SRR I i -
Sl ATl T Fee— . TT T s oTw e s e
DT L A R N L
SER T 2ol T T e
L ves O o
Tl T R e P
b Ul
[T LA




64 BACTERIOLOGY FOR NURSES

every civilized country. These include state sanita-
riums and free clinics for tuberculosis patients, open-air
schools, and tuberculosis nurses. This campaign has
already had remarkable results, and there is reason to

Fig. 15.—Tubercle bacilli in sputum, magnified about 1000 times.
The bacilli have been stained with a red dye (see p. 67). The bacilli
are curved and some of them appear like a row of beads. Note how
many tubercle bacilli are present in a very small amount of sputum (a
fraction of a drop) (Ohlmacher).

expect that in a hundred years from now tuberculosis
will be a comparatively rare disease.

The tubercle bacillus was discovered in 1880 by Robert
Koch, a German physician. This was one of the most
important discoveries in medicine in recent times.
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The tubercle bacillus is the cause not only of con-
sumption, or pulmonary tuberculosis, but also of other
forms, which are often called by different names: “scrof-
ula,” which is tuberculosis of the lymph-glands of the
neck; hump back and Pott’s disease, or tuberculosis of
the spine; ‘“white swelling” of the knee-joint; “cold
abscesses’’ of the ribs and other situations.

Every organ in the body may be attacked by the
tubercle bacillus, but in some it is much more frequent
than in others. In grown people the lungs are the or-
gans most often affected; while in children tuberculosis
of the lymph-glands, bones, joints, intestines, and the
brain and its coverings are more common.

The tubercle bacillus varies from other disease-pro-
ducing bacteria in several ways. It grows slowly in the
laboratory, requiring about two weeks before its colonies
are large enough to be seen with the naked eye, while
colonies of most other bacteria can be seen in twenty-
four hours (see Fig. 5, ¢). It can remain alive in the out-
side world for a longer time than most germs. In dried
sputum which is kept in the dark it may live for six to
eight months. In particlesof dried 2nd powdered sputum,
which may float through the air as dust, it may remain
alive for eight to ten days. It is also very resistant
to dry heat, and in dried sputum can withstand a tem-
perature of 200° F. for one hour. Exposure to sun-
light, however, in the presence of plenty of fresh air
kills the bacillus rather rapidly.

5
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The bacillus may remain alive for months on carpets,
woodwork, and furniture that have been contaminated
by a careless consumptive, especially if the room is
dark and damp. Tuberculosis may, therefore, some-
times become a ‘‘house disease,” as in case of the famous
“lung block” of New York City, which was a block of
filthy, densely populated tenements, from which in nine
years .there were reported to the health department
265 cases of tuberculosis.

The excretions of the tuberculosis patient are the means
by which the disease is spread, and the most important
of these is, of course, the sputum. The sputum of con-
sumptives contains an enormous number of bacilli (see
Fig. 15). It has been proved that a single patient who
is raising considerable sputum may throw off in twenty-
four hours 500,000,000 to 3,000,000,000 bacilli. If the
sputum is allowed to dry in open sptitum cups or on
handkerchiefs, floors, bedclothing, etc., the germs, which
can remain alive for some time under these conditions,
will be blown off by air currents and carried around as
particles of dust, which may be breathed in by a suscep-
tible person, carried to the lungs, and there produce the
disease. The danger from tubercular sputum cannot be
overestimated. Infection may also take place by means
of droplets of sputum and saliva laden with germs that
may be thrown out during coughing to a distance of
3 to 4 feet. In ordinary talking, however, the danger
from infected droplets is very slight.
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The bacilli may be taken into the digestive tract in a
number of ways. Food may be contaminated by hand-
ling with fingers soiled with sputum, or it may be
infected by flies which have crawled over tubercular
sputum. The common drinking-cup or imperfectly
washed spoon or fork may also carry the germs. Chil-
dren playing in the street or on the floor may soil their
fingers with tuberculosis dust and then put them in their
mouths.

The ways in which tubercle bacilli are cast off from
the body depend naturally on what organs are affected.
In tuberculosis of the lungs the sputum is the chief
source of infection. In tuberculosis of the kidneys and
bladder the bacilli may be present in the urine in large
numbers. The germs are present in the feces in €uber-
culosis of the intestine, and in the pus from tubercular
abscesses.

In examining a patient’s excretions for tubercle ba-
cilli it is unsatisfactory to make a culture, as is done in
case of most other bacteria, because tubercle bacilli
grow so slowly. Therefore a drop of sputum, or what-
ever material is to be examined, is stained with dyes in
such a way as to bring out the tubercle bacilli, and the
germs are hunted for under the microscope. To collect
sputum for examination the first that the patient raises
in the morning should be obtained, as it is more likely
to contain the bacilli. The patient should expectorate
directly into a wide-mouthed bottle containing a little
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antiseptic solution (carbolic or formalin). Care should
be taken that the outside of the bottle is not contami-
nated with sputum, and the bottle should be tightly
corked.

Tuberculosis “runs in families,” but is not inherited.
Children in these families are not born tubercular, but
they become infected at an early age in the home through
association with tubercular relatives, who take care of
them or play with them, or they may contaminate
themselves with tubercular excretions in all sorts of
ways. In a study of 679 children in Boston who were
exposed to direct infection at home from tubercular
relatives, it was found that 36 per cent. showed signs of
tuberculosis of the lungs. The number of tubercular
school children in Boston has been estimated at 5000.

The importance of infection in childhood for the de-
velopment of tuberculosis in later life has been recog-
nized only recently. It is a remarkable fact that tuber-
cle bacilli may remain alive in the lungs for years with-
out causing tuberculosis, until something affects the
health of the person, when they begin to multiply, and
the disease develops. In this way tubercle bacilli,
taken into the lungs in childhood, may cause no trouble
until the young person comes under some unusual strain
which reduces the strength for a time, as in entering a
factory or shop or the army, when the symptoms of
tuberculosis appear. It is probable that a large pro-
portion of cases of tuberculosis which develop in grown
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people are the result of an infection acquired in child-
hood.

The majority of people have been at some time slightly
infected with the tubercle bacillus, as signs of it are
found in the lungs in many autopsies on persons who
have died of other diseases, and who never had any
symptoms of tuberculosis. The disease develops in only
a small proportion of those who have been infected;
in others the bacilli are held in check by the natural
forces of the body, and finally die out. Certain influ-
ences favor the development of tuberculosis, the most
important of these being indoor life, with insufficient
fresh air, sunshine, and exercise; poor food; too frequent
childbearing; and alcoholism. '

The early symptoms of tuberculosis of the lungs are '
loss of weight, tired feeling, slight fever in the afternoon,
loss of appetite, and a hacking cough with perhaps a
little sputum. Sometimes also tuberculosis starts in
like an ordinary cold, which, however, does not get well.
Any of these suspicious symptoms should send a person
to the doctor at once for a thorough examination.

Every progressive community is taking special meas-
ures to control tuberculosis. The most important of
these are: the education of the public by means of
exhibits, posters, talks, etc., as to the infectiousness of
the disease, the ways in which it is spread, and how to
avoid it; outdoor schools for children threatened with
tuberculosis; separate dispensaries and sanitariums for
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tubercular patients; oversight of discharged patients in
their homes by tuberculosis nurses, and the isolation of
advanced cases in special hospitals. The removal of
advanced cases from their homes and their care in special
institutions will do more than any other single measure
for the stamping out of the disease, because it is these
patients who are the greatest sources of infection on ac-
count of the large amount of sputum which they excrete.

Every tubercular patient must be taught how to live
hygienically so as to help along his own recovery; and
he must also be taught how to take care of his sputum
so that he will not be a danger to others. This train-
ing should be carried out in the sanitarium or hospital.
He also needs care, oversight, and encouragement in
his own home. The hygienic training and the after-
care of the patient are largely given over to the nurse,
and form one of the most important and hopeful branches
of public health nursing.

DEMONSTRATIONS

Show a culture of the tubercle bacillus, and tubercle
bacilli in the sputum, if possible, from a patient in the
hospital.

Show a Kaiserling specimen of tuberculosis of the lung.

Charts and other material from a tuberculosis exhibit
will add much to the interest of the lecture.

La Motte’s “The Tuberculosis Nurse” is recommended
for outside reading.



CHAPTER VIII

PNEUMONIA, INFLUENZA, GRIP, AND COLDS

Pneumonia is an acute inflammation of the lung. It
ranks with tuberculosis in the number of deaths which it
causes, about 10 per cent. of all deaths in the United
States today being due to it. Old people and young
children are especially liable to it. It occurs after infec-
tious diseases, as measles and whooping-cough, and it
frequently ends the life of patients who are suffering from
chronic diseases not due to bacteria, such ‘as cancer,
Bright’s disease, and some nervous diseases.

There are two chief kinds of pneumonia, lobar and
bronchopneumonia. In lobar pneumonia a whole lobe of
the lung is inflamed; in bronchopneumonia there are
small patches of inflammation scattered through the lung.

Lobar pneumonia is caused by a special germ, the
pneumococcus (“‘pneumo-” from the Greek word for
lung). Bronchopneumonia may'be caused by a number
of different bacteria. When simply ‘“pneumonia” is
spoken of, lobar pneumonia is usually meant, and is what
will be studied in this chapter. ‘“Double” pneumonia
means that both lungs are affected. ‘‘Pleuropneumonia”
means that the pleura, or covering of the lung and lining
of the pleural cavity, is also inflamed.

7t
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The pneumococcus always grows in pairs, and thus
shows another arrangement in which cocci may be seen
under the microscope. It is called a diplococcus (‘‘diplo-"
from a Greek word for double). Compare it with the
staphylococcus, which always appears in bunches, and
the streptococcus, which grows in chains. Each pneu-
mococcus is slightly pointed. The pneumococcus is a
delicate organism, growing with some difficulty in the

Fig. 16.—Pneumococci, magnified 2000 times. The cocci are irreg-
ular in shape, but it can be seen that they grow in pairs and that the
ends of the cocci are often pointed. Compare with the staphylococcus
(Fig. 13) and the streptococcus (Fig. 14) (Wright and Brown).

laboratory, and easily killed by drying. It cannot live
long outside the body except, as we shall see, in the moist
sputum of a pneumonia patient, but is ordinarily passed
directly from person to person.

The sputum of a pneumonia patient contains the
pneumococcus in great numbers, just as the sputum from
a consumptive contains the tubercle bacillus. The
pneumococcus may live in moist sputum for ten days.
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The nurse must be as careful to destroy the sputum from
pneumonia as that from tuberculosis, and the same pre-
cautions must be taken to disinfect bed-linen, dishes, and
everything soiled by sputum.

A person who has recovered from pneumonia may carry
the pneumonoccus in his throat for weeks, or even as long
as three months. If such a person coughs or sneezes
without covering his mouth in a car or theater or any
crowded place he will distribute the germs to his defence-
less neighbors, who, in turn, may develop the disease.
The practice of coughing or sneezing ‘““into the open” is
quite as dangerous and disgusting as spitting on the floor.

Those who have been closely associated with a pneu-
monia case, as the nurse and members of the family, may
also have the pneumococcus in their throats, although
they never develop the disease. These persons are car-
riers, as described in Chapter IV, and they may scatter
the germs in the same way as a convalescent from pneu-
monia. A person may remain a carrier of pneumococci
for more than a month. Pneumococci must be very
widely distributed, for patients who have not been off a
ward for weeks and old people or invalids who have not
been away from home for a long time often develop
pneumonia.

These, then, are the three chief ways in which pneu-
monia is spread: directly by the sputum of a pneumonia
patient; by convalescents who still have the germs in their
throats, and by healthy carriers. Every one knows that
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tuberculosis is an infectious disease, and special precau-
tions are taken in every case to prevent its spread. Pneu-
monia is just as much an infectious disease as tuberculosis,
and does almost as much damage, but the responsibility
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Fig. 17.—Chart of 35,828 cases of pneumonia, showing the number
occurring in each month. The greatest number occur in the winter
and spring (Hare).
of preventing infection from it is only beginning to be
realized.

Epidemic Influenza.—Influenza is an extremely con-
tagious disease, probably caused by a small organism
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called the influenza bacillus. The infection occurs in
great epidemics which sweep over the entire world at
intervals of years. Such an epidemic started in Europe
in the summer of 1918, and reached the United States
early in the fall, spreading rapidly from the eastern
ports to the west and south, and causing a large num-
ber of deaths both among the general population and
in the army camps.

Fig. 18.—Influenza bacilli, enlarged 1000 times. The bacilli are
usually short, although some long forms are seen in this picture.
They sometimes occur in pairs (Kr4l).

Influenza is a very serious disease because it is often
accompanied by a bronchopneumonia which may be
fatal. The disease is spread by “droplet infection,”
that is, by the spray of sputum, saliva, and nasal secre-
tion thrown out during coughing and sneezing. It may
also be carried by articles recently soiled with these
secretions.

The influenza bacillus is one of the smallest of the
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known disease-producing bacteria (see Fig. 18). It is a
delicate organism, and dies quickly outside the body.
It is very sensitive to drying, although in dried sputum
it may remain alive for twelve to forty-eight hours. It
is easily killed by disinfectants. Infection, therefore,
takes place directly from person to person, or by means
of articles on which the secretions are still fresh and
moist.

The nurse in charge of a case of influenza must take
extreme care of articles soiled by the patient’s sputum,
saliva, and nasal secretion. Pieces of gauze or old cloth
should be used instead of handkerchiefs, and should be
burned after use. The bed-linen and clothing should be
disinfected before washing. The patient should have a
separate set of dishes, which should be boiled after
using. The nurse should wear a gauze mask covering
the nose and mouth. This should be changed as often as
it becomes wet, and should be boiled before using again.

Grip.—This is an infection, but it is not definitely
known what germ is the cause of it. It is very conta-
gious, and is spread by the sputum, saliva, and nasal se-
cretion.

Common Colds.—A cold is an acute inflammation of
the lining of the nose and throat, caused, probably, by a
number of different bacteria acting together, among
which are the Staphylococcus aureus, streptococcus, and
pneumococcus. The nasal discharge and saliva carry the
germs, and the ways in which the infection is spread are
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many—coughing, sneezing, kissing, carelessness about
handkerchiefs, hands soiled with nasal secretion, imper-
fectly washed dishes, the common use of towels and
drinking-cups, etc.

Colds are not serious in themselves, but if they occur
frequently they reduce a person’s vitality, so that he may
become the victim of a more serious infection, as pneu-
monia or tuberculosis. A person who is subject to colds
should consult a doctor, for they may be due to enlarged
tonsils, adenoids, or something which prevents him from
breathing through the nose, which should be remedied.

Pneumonia, grip, and colds often occur as epidemics in
the winter and early spring, and decrease during the
summer. The main reason for this is that there is more
chance for the direct transfer of bacteria from person to
person, particularly by coughing and sneezing, when
people are crowded together in cars, schools, theaters, and
other public places with the windows closed. Insummer,
when windows are open and ventilation is better, there is
less chance for breathing in infected droplets.

DEMONSTRATIONS

If possible, show a culture of the pneumococcus and
make a culture from pneilmonic sputum.

Show Kaiserling specimens of lobar and broncho-
pneumonia.

If a member of the class has a cold, take a culture from
the nasal secretion.



CHAPTER IX

TYPHOID FEVER, DYSENTERY, AND SUMMER DIARRHEA
OF INFANTS

TypHOID fever is a preventable disease, due to un-
sanitary conditions in a community. In places in which
sanitary conditions, particularly in regard to sewage

Fig. 19.—Typhoid bacilli, six hours old, magnified 1000 times; show-
ing the thread-like outgrowths by means of which the bacilli move
through liquids (Friinkel and Pfeiffer).
and water- and milk-supplies are poor, typhoid is fre-
quent; while in communities where these are good the
disease is rapidly decreasing. It is in general more fre-
quent in the country than in the city, and in the southern
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than in the northern states. In 1915 there were in the
United States 8332 reported deaths from typhoid fever.
As only 7 to 10 patients in every 100 having the disease

die from it, the enormous number of cases may be es-
timated.
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Fig. 20.—Deaths from typhoid fever in the entire United States ac-
cording to months. The number rises steadily from June, when there
are fewest deaths, to October, when they are most numerous. Note
that the disease increases with the fly season.

The typhoid bacillus grows easily and quickly in the
laboratory. It has the power of motion in liquids, due to
hair-like outgrowths, which beat through the fluid. The
bacillus develops chiefly in the human body, but it is also
found in the outside world in water polluted by sewage
from typhoid cases, and it can grow very readily in milk.
It is quite hardy outside the body and can survive for
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some time in water, milk, oysters, etc. It is easily killed
by drying and disinfectants, and in milk is destroyed by
pasteurization.

It enters the body through the mouth, usually by
means of infected food or drink, as water or milk contain-
ing the germs, food that has been handled by persons with
the bacilli on their hands, raw vegetables for which sewage
has been used as a fertilizer, or shell-fish which have grown
in water polluted with sewage. About three weeks pass
between the time of infection and the development of the
disease. The bacillus is present in the blood during the
first week of the disease. Typhoid is a disease affecting
the whole body, but ulcers of the small in estine are prac-
tically always present.

The source of infection is the feces and urine of the
typhoid patient. Each case comes from some previous
case; that is, the bacilli from the excretions of the first
case are in some way, often hard to trace, taken into the
mouth of the second patient. This is a very disagree-
able fact, but it is necessary to face it. The bacilli are
cast off in the feces and urine, often in enormous numbers,
more than 1,000,000,000 in a single movement. They
may also continue in the excretions for weeks or months
after recovery. Disinfection of the feces and urine should
be kept up as a routine for at least two weeks after re-
covery.

The ways in which the bacilli are spread are as follows:
first by water. The means by which the typhoid bacillus -
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gains entrance to the water is this: the undisinfected
wastes of the patient are thrown into the earth closet,
which may be situated near a well or close to a stream
which forms part of a city water-supply (see Fig. 21).
Then the bacteria are carried by the ground-water from
the vault into the well or stream. In the latter event, a
single case of typhoid fever in the country may give rise to
many in a city at a long distance. A celebrated epidemic
in a Pennsylvania town was caused in this way. A man
living beside a mountain stream, which supplied a town a
number of miles away, had typhoid in November. His ex-
cretions were thrown, without disinfection, into the earth
closet. In the spring, after a thaw, an epidemic of ty-
phoid suddenly broke out in the town, and was traced to
the water-supply, and finally back to the single typhoid
patient on the mountain. There were 1104 cases in the
epidemic and 114 deaths. The bacilli in this case re-
mained alive over the winter and were washed into the
stream during the spring thaw. Typho'd bacilli do not
multiply in water as they do in milk, but they can remain
alive for some time in it. Millions of bacilli may be
thrown into the water-supply at one time, so that, even if
only a small percentage survived, they would still be
enough to cause many cases.

Infected milk is responsible for many outbreaks of -
typhoid. As has been said in Chapter II, the typhoid
bacillus grows rapidly in milk without changing its ap-

pearance or taste. The germs may get into the milk from
6



82 BACTERIOLOGY FOR NURSES

the hands of the dairyman or milkman, in case he or any
of his family have typhoid, or from washing the cans or
bottles in infected water, or from using milk bottles in the
typhoid patient’s room, as is frequently done among ig-
norant people. A striking epidemic due to infected milk
occurred in Jamaica Plain, Mass., in 1908. A large
number of typhoid cases appeared in that district within
a few days of each other. Investigation by the health de-
partment proved that all persons affected received milk
from a certain dealer, and that he was suffering from a
mild form of typhoid. During the early stage of the
disease, before the diagnosis was made, be had still been
able to attend to his work, and in so doing had trans-
ferred the typhoid germs on his hands to the milk, in
which they had multiplied rapidly. There were 410
cases in this outbreak, all originating from one person,
and spread by the milk-supply. Epidemics have also
been traced to ice cream made from milk containing ty-
phoid bacilli, proving that some of the bacilli remained
alive even after freezing the milk containing them.
Another very important method of spread is by direct
contact with the patient. This is the way in which
nurses and members of the patient’s family contract
the disease; that is, they soil their hands while caring
for the patient, and neglect to wash them before going
to meals, or else put their fingers in their mouths. If a
nurse catches typhoid from a patient, it is at least strong
evidence that she has been careless. Other examples of
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direct transfer of the bacilli come readily to mind: a
convalescent fingers a piece of food and passes it on; a
washerwoman handles clothing soiled with typhoid ex-
cretions; the mother of the family may have to nurse
the patient and prepare the family meals, vibrating
between the sick room and the kitchen. Infection by
direct contact is much more frequent than was formerly
thought. It is advisable for a nurse to wear rubber
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Fig. 21.—Diagram showing how an unsanitary outhouse can be a
source of contamination for a city water-supply, a household well, and
a kitchen.

gloves and a rubber apron when waiting on a typhoid
patient or disposing of the excretions.

* Flies are also very important in the spread of the
bacilli (see Chapter IV). Typhoid cases are most nu-
merous in the fly season. These insects contaminate
their feet with the typhoid feces, then crawl over food,
depositing the bacilli on it, or drop into milk and start
a culture. Typhoid bacilli have been grown from flies
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caught near water-closets used by typhoid patients in
tenement houses, and it has been shown that the germs
may remain alive on the bodies of flies for twenty-three
days.

The disease is also spread by carriers. In about 3
“per cent. of persons who have recovered from the dis-
ease the bacilli remain in the gall-bladder, from which
they are carried to the intestine with the bile, and
thrown off in the feces. A typhoid carrier is a continu-
ous source of danger, especially if living in an institution
or having anything to do with the preparation of food.
Outbreaks: of typhoid due to carriers are being reported
quite frequently in the medical journals. Out of 1515
reported cases of typhoid in Massachusetts in 1916, at
least 140 were known to be due to carriers. The most
famous carrier in this country is a New York cook, who
in less than five years’ time had caused -outbreaks of
typhoid in seven households in which she had worked,
the number of cases traced to her being 26. A person
may remain a carrier for as long as thirty years.

It is clear from what has been said that the utmost
care must be taken to disinfect the feces and urine of
the typhoid patient and everything that could possibly -
be contaminated with them, as bed-linen, clothing,
wash-water, etc. The dishes used by the patient should
be boiled. If all the wastes of each patient could be
thoroughly disinfected, typhoid fever would become in-
frequent in a comparatively short time. This disinfec-
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tion is the duty of the nurse, who has a great respon-
sibility not only for the welfare of the individual patient,
but for the protection of the community.

A method for the prevention of typhoid has come into
use in the past ten years. It is called antityphoid in-
oculation or immunization, and consists in the hypo-
dermic injection of typhoid vaccine, which is dead ty-
phoid bacilli in salt solution. This method will be dis-
cussed in Chapter XIV, but it may be said here that
inoculation protects against the disease for about three
years, that it is very efficient, and is compulsory in the
army and navy, in many institutions, and in progressive
training-schools for nurses.

The blood of a typhoid patient gives a test called the
“Widal reaction,” after the French physician Widal, who
discovered it. The reaction is also given by persons
who have had the disease at some time in the past and
by those who have had antityphoid inoculation. A
“positive Widal reaction” means, therefore, that the
person either has typhoid at the present time, or has
had it, or has been immunized against it. This reaction
is used as a routine in the diagnosis of typhoid.

The decrease of typhoid in any community depends
on the enforcement of a number of sanitary measures
by the public authorities. A pure water-supply is a
necessity. The state must control the banks of streams
from which public water-supplies come in order to pre-
vent pollution by sewage. If wells are used, they
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should be at a long distance from outhouses, should be
dug deep, and the sides tightly cemented to keep sur-
face-water out. The tops should also be covered.

Sewage, on the other hand, must be properly dis-
posed of to prevent, it from getting into water-supplies.
In cities and towns where there is a sewage system all
the sewage can be treated at one plant by scientific
methods, and made entirely harmless and inoffensive.
In the country, however, each householder has to solve
his own problem, and sanitary conditions are often far
worse here than in the city. The ordinary shallow open
earth closet is most objectionable, as leakage can take
place from it, and it is open to flies. It s possible,
however, to make sanitary vaults with water-tight
masonry walls and protected from flies.

The milk- as well as the water-supply should be con-
trolled by the health authorities. Farms which sell milk
should be required to come up to certain standards in
regard to the care of the cows, cleanliness of the em-
ployees, and methods of handling the milk. The con-
ditions under which milk is sold should also be super-
vised by the health boards. These measures have been
discussed in Chapter II.

Known typhoid carriers should be under the super-
vision of the health authorities, and should not be al-
lowed to engage in any employment requiring the hand-
ling of food or drink.

Typhoid cases should, if possible, be treated in hos-
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pitals, where the chances of contact infection are less
and the conveniences for disinfection better.

Antityphoid inoculation should be more generally
practised (see Chapter XIV).

For one’s own individual protection certain precau-
tions should be taken. If one suspects that the water-
supply is polluted, drinking-water should be boiled.
The common household water-filters are untrustworthy.
Milk should be pasteurized in the home unless one is
sure that it has been produced and distributed under
clean conditions. When traveling one should not drink
city water in places where there is much typhoid. One
should not drink milk at a restaurant unless it is served
in the original bottle and has been pasteurized.

The Dysentery Bacillus.—This somewhat resembles
the typhoid bacillus. It causes the dysentery of grown
people; also the summer diarrhea of infants, which is so
frequent among babies under poor sanitary conditions
during hot weather. The bacillus causes ulcers of the
large intestine and the feces contain blood and mucus.

The bacillus is cast off in large numbers in the bowel
movements. It can live from four to nine days on cloth
at room temperature, and on food substances, such as
bread, for one month. It grows in milk without chang-
ing its appearance or taste.

The dysentery bacillus is spread in the same way as
the typhoid bacillus: by direct contact, carriers, and
flies; and what has been said about the methods of
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spread of typhoid and measures for its prevention
applies also to dysentery. In insane hospitals, or other
institutions where there have been cases of dysentery
for several years, there will be a number of recovered
persons who are still passing the bacilli from the intes-
tine, and it is an easy matter for them to transfer the
germs from their hands to food or milk if they work in

Fig. 22.—Dysentery bacilli, enlarged about 1000 times. Many of
the bacilli are so short that they appear like cocci (Kolle and Wasser-
mann).

the kitchen or dining rooms. Also flies coming from
toilets used by such persons will infect the food. Nurses
who are careless about washing their hands frequently
contract the disease from the patient, or they may con-
taminate other patients’ food.

In the case of children, the method of spread is the
same. The baby’s milk is contaminated by flies which
have been in contact with the bowel movements of a
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previous case, or the feedings are prepared by some one
who has the bacilli on her hands. The unhygienic
conditions in tenements and the ignorance of mothers
favor such ways of carrying the bacteria.
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Fig. 23.—Number of deaths from diarrheal diseases in New York
City for ten years in children under five, according to season. The
reasons for the enormous increase in the summer months are the heat, .
which favors the growth of bacteria in the milk and reduces the resist-
ance of the children; and the presence of flies, which spread the infection,

The same care must be taken to disinfect the dis-
charges of a dysentery patient, and things soiled by
them, as in the case of typhoid. In fact, these meas-
ures should be carried out in all cases of intestinal infec-
tions, even if they are not proved to be caused by the
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dysentery bacillus. Babies’ milk should always be pas-
teurized and protected from flies. Nursing bottles and
nipples should be sterilized by boiling after each use;
the feedings should be prepared by a person with clean
hands, and the bottle, after it is prepared, kept away
from flies and dirt. The baby’s crib and carriage should
be screened during the fly season. The diapers of in-
fants suffering from diarrhea should never be left around,
but should be sterilized at once. Old linen, which can
be burned when it is soiled, should be used if possible.

DEMONSTRATIONS

Show a culture of the typhoid bacillus, also the
motile organisms under the microscope.

Show Kaiserling specimens of t};phoid and dysenteric
ulcers.

Demonstrate a Board of Health Widal outfit, empha-
sizing the questions on the card as to milk dealer and
handling of food.

Show a culture of the dysentery bacillus.



CHAPTER X

DIPHTHERIA AND TONSILLITIS

TaE diphtheria bacillus grows on the tonsils and walls
of the throat, causing the usual form of diphtheria. It
also grows in the nose, producing “nasal diphtheria,” and
in the larynx, causing what used to be known as “mem-
branous croup.” The bacillus forms a grayish-white
membrane where it grows, which is characteristic of the
disease. .

The diphtheria bacillus was discovered in 1883-84 by
two German physicians, Klebs and Léffler, and is some-
times spoken of as the Klebs-Loffler bacillus. The bacilli
have a characteristic appearance under the microscope
(Fig. 24). They are curved and have dots at the ends
and often bars through the middle. After they are
twenty-four hours or more old they swell up into cu-
rious shapes, resembling clubs, dumb-bells, and excla-
mation points. The bacilli grow quickly and well in the
laboratory, so that it is usually possible to tell in twelve
hours from the time a throat culture is started whether or
not diphtheria bacilli are present. In the moist condi-
tion the bacillus is easily killed by heat, but when dry,
especially when contained in pieces of the diphtheric mem-
brane, it is much harder to destroy. It may remain alive

9t
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for several months in bits of membrane which are coughed
out by the patient and allowed to dry on articles, such as
furniture, toys, etc.

Fig. 24.—Diphtheria bacilli, enlarged 2000 times. Note the great
irregularity in form; no two bacilli are alike. Barred, beaded, club-
shaped, dumb-bell, and exclamation-point forms. This appearance of
diphtheria bacilli is characteristicc. Compare with tubercle bacilli
(Fig. 15), colon bacilli (Fig. 7), and typhoid bacilli (Fig. 19).

The bacilli are found in the throat in all cases of diph-
theria, and in the saliva and nasal discharge. They may
remain for weeks in the throat or nose after all symp-
toms have disappeared and the throat looks normal.

They are often found, too, in the throats of those who are
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associated with a diphtheria patient, as members of the
family, nurses, and schoolmates. In them the bacillus
may cause no symptoms, yet when transferred from them
to other persons it may cause the disease. These persons
are, of course, “carriers.” In one investigation among
129 doctors, nurses, and medical students having charge
of diphtheria patients the bacilli were found in the
throats of 62.

The diphtheria bacillus is another example of an organ-
ism which may remain in the body of the patient for some
time after he has recovered from the disease, and which
may be spread by healthy carriers. Compare it with the
pneumococcus and the typhoid and dysentery bacilli.

Health departments usually require two ‘“negative”
cultures (that is, cultures which do not show the diph-
theria bacillus) from both the throat and nose before re-
leasing a person from quarantine.

The bacilli may be transferred directly from the patient
to a healthy person by coughing into his face, kissing, etc.
They are found on articles used by the patient, and the
disease may be spread by means of these. The bacilli
have been grown from a handkerchief eleven weeks after
it had been used by a patient.

Persons suffering from a mild or unusual form of the
disease may spread the infection. Some slight sore
throats are due to the diphtheria bacillus, but this can be
proved only by taking a culture from them. Hence a
culture should be made from every case of sore throat, es-
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pecially in schools and institutions, as one cannot always
tell simply by looking at a throat whether it is a case of
diphtheria or of ordinary tonsillitis. In children’s wards
the nurse should be on the watch for nasal discharges, es-
pecially those which irritate the nostrils or are tinged with
blood, as these may be due to the diphtheria bacillus.
In many children’s wards a throat and nose culture is
made as a routine on each new patient.

The most frequent method of spread of diphtheria is,
however, through healthy carriers, who may be the
schoolmates of the pupil who has been taken sick with
diphtheria, members of the family, or the nurse who has
had the care of him. These people are more dangerous
than the patient or convalescent, because they go about
frecly; and it is they who are the hardest problem in the
control of the discase, on account of the difficulty of de-
tecting and of isolating them. Carriers keep diphtheria
alive in the schools, in which it is spread by various child-
ish practices, putting pencils in the mouth, using each
other’s handkerchiefs, passing around candy, and taking
turns on chewing gum. The number of diphtheria
cases in cities rises when the schools open in the fall. To
find out the frequency of diphtheria carriers in the schools
the Boston Board of Health took cultures from the noses
and throats of all the public school children in a single
district (Brighton). Among 4178 scholars they found
that 55, or 1.3 per cent., had diphtheria bacilli in the
throat or nose.
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We have a very efficient cure for diphtheria in diph-
theria antitoxin, which is the blood-serum of a horse that
has been given hypodermic injections of broth in which
diphtheria bacilli have grown. It will cure the disease if
given early and in sufficiently large doses, and it will also
prevent its development in persons exposed toit. Hence
it is given not only to the patient but also to the nurse and
members of the family. The use of antitoxin is taken up
in Chapter XV. .

Diphtheria used to be one of the most serious and
dreaded diseases, but its spread has been controlled and
the death-rate from it much lessened by the enforcement
of public health measures, combined with the use of anti-
toxin. The chief measures used by Boards of Health to
control the disease are: inspection of school children;
taking cultures from all suspicious throats, and keeping
the child out of school until it is decided whether or not
he has diphtheria; taking cultures from the throats of all
members of a family in which a case of diphtheria has de-
veloped, and quarantining them, as well as the patient, if
they are carrying the bacilli; releasing the patient and
those associated with him from quarantine only when
their throats are “‘negative” for diphtheria bacilli; giving
antitoxin to all who have been in close contact with the
patient; special public health nurses for contagious dis-
eases, and compulsory removal of the patient to a con-

tagious disease hospital if he cannot be thoroughly iso-
lated at home.



96 BACTERIOLOGY FOR NURSES

Tonsillitis.—Ordinary tonsillitis and sore throat are
caused by the streptococcus, Staphylococcus aureus, and

Fiz. 25.—A Roard of Health outfit for diphtheria diagnosis, consist-
ing of a box containing a culture-tube and a tube of food substance.
The swab is rubbed over the patient’s throat and then immediately over
the surface of the food substance, so that no time is lost in starting the
culture. The substance on which diphtheria bacilli grow best is beef
blood-serum (obtained from the slaughter-house) which has been coagu-
lated by heat (McFarland).

sometimes by the pneumococcus. They are spread in
the usual ways of nose and throat infections: by direct
transfer of the bacteria, as in kissing or coughing; or by
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articles contaminated with the patient’s saliva or nasal
discharges, as drinking-cups, forks, spoons, handker-
chiefs, etc. : 4

Frequent attacks of tonsillitis or sore throat are im-
portant not only in themselves, but from an inflamed
throat or tonsils bacteria may be carried to other parts
of the body and set up an inflammation there. Cases of
rheumatism, inflamed joints, and diseases of the heart
valves may be due to bacteria, particularly streptococci,
which have come from inflamed tonsils. A person who is
subject to sore throats should see a doctor and take meas-
ures to get rid of the infection.

DEMONSTRATION

Show a culture of the diphtheria bacillus, and demon-

strate a Board of Health diphtheria outfit.
7,



CHAPTER XI

CONTAGIOUS DISEASES: MEASLES; SCARLET FEVER;
WHOOPING-COUGH; MUMPS; CHICKEN-POX

Turre is a group of discases called in a general way
the contagious discases, because they are especially
casily transmitted from person to person by contact
(contagious, from the Latin verb “to touch”). The
most frequent of these are measles, scarlet fever, whoop-
ing-cough, mumps, and chicken-pox. The causes of a
number of the contagious diseases have not yet been
discovered with certainty. These infections most often
attack children and occur in epidemics. Several, as
scarlet fever, measles, and chicken-pox, are associated
with rashes of different kinds.  Second attacks are very
rarc; that is, one attack usually protects the person for
life (sce Chapter XIII).

Measles is the commonest of all diseases caused by
living organisms; but, in spite of this fact, the organism
which causes it is still unknown. It may be that it is
too small to be secen with the highest powers of the
microscope. It has been proved, however, that the
organism is present in the secretions of the nose and
throat and also in the circulating blood. 1t is probable

that infection occurs by breathing in the droplets thrown
98
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out by the patient in coughing and sneezing. The
organism does not live long outside the body.

The first symptoms, which resemble an ordinary cold,
appear from nine to eleven days after the person has
been exposed, and the rash breaks out on the thirteenth
or fourteenth day. The patient may give the disease
from the time the very first symptoms appear. It is
not known how long the patient continues to be infec-
tious, but it is usually at least ten days.

Measles itself very seldom causes death, but complica-
tions are frequent, and may be very serious or fatal.
The most common of these are bronchopneumonia (see
Chapter VIII) and an abscess in the ear. Measles may
also reduce the resistance of a child so that it falls a
victim of tuberculosis (see Chapter VII). In England
and Wales in 1909 measles and its complications caused
12,618 deaths. It is also a frequent and severe disease
where large numbers of army recruits are brought to-
gether for the first time.

Scarlet Fever.—The organism causing scarlet fever is
not yet definitely known, although recently (1917) a
bacillus, somewhat like the diphtheria bacillus in ap-
pearance, has been discovered in the tonsils of scarlet
fever cases, and may be the cause of the disease. The
secretions from the nose and throat contain the organ-
isms, whatever they may prove to be. The flakes of
skin shed during “peeling” will carry the disease if they
are contaminated with these secretions. The organism
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can remain alive for some time outside the body on
things soiled by the secretions of the throat and nose,
as toys, clothing, etc. It probably enters by the mouth
to produce the disease, which develops from two to four
days after infection.

The patient may give the disease from the onset of
the symptoms and for a long time, even after peeling
is over. Like diphtheria and typhoid, scarlet fever may
be spread by mild unrecognized cases. Six weeks is
usually set as the length of isolation, but ten weeks is
safer, and no patient should be released from quarantine
if there is any discharge from the nose or ears.

Whooping-cough is caused by a small bacillus which
is present in the lining of the bronchial tubes and is cast
off in great numbers in the sputum. The bacillus grows
slowly and with difficulty outside the body. It is trans-
ferred directly from person to person by breathing in
droplets of sputum thrown out during coughing.

The disease is very contagious. It develops about a
week after the child has been exposed. The patient
may spread the disease as long as he continues to cough.

Whooping-cough is more serious than is generally sup-
posed. It may be followed by bronchopneumonia or
tuberculosis, and on account of these complications it
is a frequent cause of death in children under five.
Every effort should be made to protect young and deli-
cate children from infection.

Mumps.—The organism of this disease and the ways
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in which it is spread are still undiscovered. The disease
develops from seventeen to twenty-one days after in-
fection.

Chicken-pox.—The cause of this disease, also, and the
ways in which the organism enters and leaves the body
are still unknown. The organism probably does not live
long in the outside world. The incubation period (see
Chapter V) is about two weeks, and the patient may
give the disease even before the eruption appears.

There are certain general measures which should be
carried out in every case of contagious disease.

Special care must be taken of the secretions of the
nose and mouth, as these undoubtedly contain the
organisms of measles and scarlet fever, and quite
probably also of mumps. The same precautions must
be taken with the sputum in whooping-cough. Old
muslin or gauze should be used instead of hand-
kerchiefs, and burned after use. The mouth and
teeth must be kept clean. The bed- and body linen
must be disinfected before being sent to the laundry.
Separate dishes should be provided, and boiled after
using. The doctor and nurse should wear long gowns
and caps which completely cover the hair. The hands
should be scrubbed whenever they become contaminated
with the patient’s secretions, and always on leaving the
sick room.

At the end of quarantine the patient should be given
a_thorough bath, the hair washed, and fresh clothing
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put on in another room. The floor, wood work, and fur-

niture of the sick room should be washed with soap El"jdj‘
water, and the walls wiped down with a cloth wrung

out of 1 : 1000 blCthl‘ld “solution.” Toys and "books ~

should be burned. The mattress ‘should be steami-—

cleaned if possible, but if not it should be put out in
the sun for several days and beaten. Fumigation of the
_Joom is unnecessary, and thorough washing with soap
Qnd watermportant than disinfectants.

——————— — e e m = -

In preventing the spread of the cdntaglous ‘diseases,

isolation from the very beginning of the symptoms is
important. In most contagious diseases the patient can
give the disease from the time of onset of the first symp-
toms, and measles, at least, is more contagious in the
early stages than later. Too often isolation is not be-
gun until the disease is well developed, and other chil-
dren have already been infected. All children having
any suspicious symptoms should be isolated immediately
without waiting until a definite diagnosis can be made.
Daily medical inspection of school children, as carried
out in cities, is doing much to prevent the spread of
contagious diseases. Pupils showing any suspicious signs
are sent home, where they are kept under supervision
until the diagnosis is decided. Real isolation of a con-
tagious patient in the case of a large family in crowded
quarters is impossible, and, therefore, in such circum-
stances the patient should be sent to a contagious dis-
ease hospital, if this is at all possible.
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Some unintelligent parents think that every child
must have the milder contagious diseases, and make no
effort to protect their children, or even expose them
knowingly. This is altogether wrong, for no one can
tell beforehand whether or not a case will be light. It
may develop severe or even fatal complications. Par-
ticularly in regard to measles and whooping-cough most
people are still too careless, both as to limiting the
spread of infection and as to the care of the child to
prevent complications. )



CHAPTER XII

SYPHILIS AND GONORRHEA: THE VENEREAL DISEASES

SypHiLIs and gonorrhea are two very wide-spread
infectious diseases which are connected, directly or indi-
rectly, with sexual immorality, and are spoken of as the
venereal diseases. The amount of suffering and loss
which they cause is enormous, and, in fact, they are quite
as great a medical and social problem as tuberculosis.
Their prevention and control form one of the most serious
tasks in the care of an army. These diseases are more
frequent and are more far-reaching in their results than
is generally realized. The nurse is brought into frequent
contact both with the actual diseases and with their re-
sults in nervous and mental disorders, internal diseases,
obstetrics, and gynecology.

All prostitutes are infected with one or both of these
diseases, and everyone who lives an immoral life is sure
to contract them sooner or later. These persons infect
others, most often their wives and children.

Syphilis is a chronic infection that may affect any organ
in the body. It is caused by a corkscrew-shaped organ-
ism, the Spirocheta pallida. Spirochetes are micro-or-
ganisms which are very much like bacteria. The spiro-
chete of syphilis is called “pallida” (pale) because it ap-

104
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pears colorless under the microscope. It has the power
of movement. It grows only with great difficulty and
under special conditions outside the body. It is one of
‘the most recently discovered organisms, being known only
since 1905.

The Spirocheta pallida gains entrance to the body
through breaks in the skin or mucous membranes, most
often on the genital organs, occasionally on the lips, and
causes an ulcer. Within a few weeks after infection the

Fig. 26.—Spirocheta pallida, magnified 1500 times, from the discharge
from a syphilitic sore (photo by L. S. Brown).

organisms get into the blood and are carried to every or-
gan in the body, a rash appears, and there are sores in the
mouth. The discharges from the ulcers and sores con-
tain the organisms, and the disease may be spread at this
stage by the patient himself or by things contaminated
with the syphilitic discharges, as clothing, towels,
drinking-cups, etc.

These early symptoms disappear after a number of
weeks, but the disease is not cured; it enters on the
chronic stage. Like the tubercle bacillus, the Spirocheta
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.

pallida may remain alive in the body for many years
without causing any symptoms. :It may then attack
any organ in the body. Syphilis may thus be the cause
of various diseases which appear a long time after the first
infection. It is a frequent cause of diseases of the heart
and arteries. Locomotor ataxia is due to it, and so are
10 per cent. of all cases of insanity; among the latter gen-
eral paralysis of the insane, or paresis, in which the
spirochetes are in the brain substance.

Syphilis is alsa the cause of many miscarriages. If
either of the parents is suffering from the disease the un-
born child may be infected. This is called congenital
syphilis (congenital meaning present at birth). Many
of these children are born dead or die in infancy; some of
those who live are diseased in various ways or are feeble-
minded. In one investigation of children of syphilitic
parents it was found that 47 per cent. were miscarriages or
died in infancy; of the remainder, one-third were healthy,
and the other two-thirds were diseased either physically
or mentally. Congenital syphilis is one of the most fre-
quent causes of mental deficiency in children (feeble-
mindedness, imbecility, and idiocy).

Syphilis is spread most frequently by sexual inter-
course during the early stages of the disease. It is also
contracted occasionally through articles contaminated by
fresh syphilitic discharges, as clothing and towels; or by
cups, dishes, and pipes that have been used by a person
having syphilitic sores in the mouth, or by dental instru-
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ments that have been used on a patient with syphilis of
the mouth, and not sterilized. After the early symptoms
have passed and the disease has become chronic, the
syphilitic does not transmit the disease, and hence is no
longer a danger to others. It is important to remember
the difference in the infectiousness of the disease at differ-
ent stages, for nurses often show a needless fear of chronic
syphilitic patients.

The blood of a person who has syphilis, or has had it,
gives a special test, the Wassermann reaction, named
after the German physician who discovered it. Blood
for the test is usually drawn from a vein at the bend of the
elbow. A “positive” reaction is given as long as the
organisms of syphilis remain alive in the body, which may
be as long as thirty years after infection. If the brain or
spinal cord is affected by the disease the reaction is gen-
erally given by the cerebrospinal fluid. Congenitally
syphilitic children usually have a positive Wassermann
reaction. The Wassermann reaction is done as a routine
on every patient in most general and insane hospitals.

There'is a drug, salvarsan, which kills the organism of
syphilis just as quinin kills that of malaria. Salvarsan
contains arsenic, and is given intravenously. If giveri in
the early stages of the disease it will, in almost every in-
stance, destroy the spirochetes and thus prevent the de-
velopment of chronic syphilis.  After the disease has be-
come chronic the effect is not so certain. Every syphil-
itic should be given salvarsan, and should continue under
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further antisyphilitic treatment until it is reasonable to
believe that he is permanently cured. This usually takes
at least three years. Early and prolonged antisyphilitic
treatment will in most cases prevent the later develop-
ment of conditions due to syphilis, as diseases of the
heart, arteries, and nervous system.

Fig. 27.—Gonococci, enlarged 2000 times. The cocci occur in pairs,
sometimes two pairs together. They have somewhat the shape of beans
(Wright and Brown).

Gonorrhea is an infection of the urethra and genital
organs in both men and women, caused by a particular
germ, the gonococcus. It begins as an acute inflamma-
tion and later becomes chronic.

The gonococcus was discovered in 1879 by a German
physician, Neisser. It is a delicate organism, growing
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poorly in the laboratory and dying quickly outside the
body. It has a characteristic appearance under the
microscope, the cocci being shaped like beans, and always
‘occurring in pairs. It is, therefore, a diplococcus, like
the organism of pneumonia.

In women the gonococgus causes an inflammation of the
vagina, uterus, fallopian tubes, and ovaries. This condi-
tion is quite common, and makes necessary many gyne-
cologic operations. Gonorrhea in women is extremely
difficult to get rid of, as the infection will suddenly start
up again after it has apparently been cured. In most
gynecologic clinics it is the custom to examine the uter-
ine secretion of every patient under the microscope for
the gonococcus.

If either husband or wife has gonorrhea the marriage
is often childless.

If a woman who has gonorrhea gives birth to a child,
the baby’s eyes may become infected during the process
of birth. The gonococcus causes a very serious inflam-
mation of the eyes of newborn babies, which unless
promptly and vigorously treated may within a few days
cause blindness for life. It has been estimated that the
gonococcus causes about 10 per cent. of all cases of blind-
ness, and that there are in the United States 12,000
persons blind for this reason. The law requires that a
drop of silver nitrate solution be put into each eye im-
mediately after the child is born to prevent this infection,
and also that any inflammation of the eyes of a newborn
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baby be reported to the Health Department within
twenty-four hours. Some of the infections of the eyes
of the newborn are caused by carelessness in washing the
eyes, and are due to the Staphylococcus aureus, but it is
impossible to distinguish the two kinds without examin-
ing the pus from the eyes under the microscope.

The gonococcus may cause an inflammation of the
vagina in little girls. This sometimes breaks out in hos-
pital wards or orphan asylums, and is very difficult to
stop in spite of the greatest precautions.

The gonococcus is present in the discharge from the
inflamed parts, the urethra, vagina, uterus, and eyes.
The infection is spread in grown people chiefly by sexual
intercourse, but it may be carried by articles soiled with
gonorrheal discharges, as towels, wash-cloths, clothing,
etc. The children of a family in which either of the
parents has gonorrhea may be infected in this way.

The control of the venereal diseases is a more difficult
problem than that of other infectious diseases. As long
as prostitution exists, syphilis and gonorrhea will continue.
There are, however, certain measures which will reduce
the spread of these diseases, and on which there should
be general agreement. Syphilis and gonorrhea should be
reportable to the Health Department just as other infec-
tious diseases are. The authorities should keep the
patient under supervision and insist that he follow up
treatment as long as necessary, and that he take pre-
cautions against infecting others. Laws which will break
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up prostitution as a business should be rigidly enforced.
Salvarsan treatment, which is now expensive, should be
put within the reach of all, and sufficient hospital ac-
commodations should be provided for venereal patienté.
A knowledge by the public of the ways in which these
diseases are spread, their prevalence and consequences,
instruction of young people in sex hygiene, and the pro-
vision of good amusements are all important aids in the
reduction of these infections.



CHAPTER XIII

HOW THE BODY PROTECTS ITSELF AGAINST BACTERIA.
IMMUNITY :

WE have seen that bacteria harm the body by pro-
ducing poisonous substances which are carried about in
the blood, and that the symptoms of an infection are due
to the injury to the different organs caused by these
poisons. Also, if the body is overcome by the poisons
the patient dies, while if the body can protect itself
against them the patient recovers. The question that
we are going to take up now is, how does the body deal
with the invading bacteria? or how is it that a patient
recovers from an infectious disease? The answer, in a
general way, is this: In the course of an infectious dis-
ease certain substances appear in the blood which are
either injurious to the bacteria themselves or which coun-
teract their poisons. These substances are adapted in
each case to fighting the particular germ causing the
infection. 1If the patient can produce these protective
substances in sufficient quantity he gains resistance to the
disease, the bacteria die out, and he gets well. If he
cannot produce them, the bacteria gain the upper hand,
the patient is overcome by their poisons, and dies.

Both the poisons formed by the bacteria and the sub-
stances produced by the body to counteract them are
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extremely complicated and delicate. It is only recently
that anything has been known about them. They have
not yet been obtained in pure form outside the body, and
they are known and studied only by the effects which they
produce in the bodies of men and animals.

The protective substances remain in the body for
varying lengths of time after the patient has recovered
from an infectious disease, the time depending on the
disease. After diphtheria and pneumonia they disap-
pear quickly, within a few weeks, whereas after typhoid
they remain in the body for many years. As long as they
continue in the body the person is unlikely to have the
disease a second time, even if exposed to it.

This resistance to infection is called immunity, and the
person who is resistant to an infection when exposed or,
in other words, does not “catch it,” is said to be immune
to that infection. A person who has had scarlet fever or
typhoid is usually immune to these diseases for the rest of
his life; that is, second attacks are very rare, even though
the person is in contact with the disease. After diph-
theria and pneumonia, on the other hand, immunity is
short, and second attacks are common.

Nature’s way of producing immunity is allowing one to
have a disease and recover from it. In the last few
years, however, physicians have discovered methods of
producing immunity artificially, that is, without having
the disease. In the case of some infections it is possible

to immunize the person before he has the disease, that is,
8
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to make him resistant to the disease when he is exposed to
it, and thus prevent him from having it at all. This is
spokén of as prophylactic or preventive immunization,
and is practised on a large scale in the prevention of
typhoid fever. When a person is already suffering from
an infection, the amount of protective substances in the
blood may in some cases be increased by giving the
patient injections of dead bacteria of the same kind as are
causing the trouble. In the case of a few infections also
these protective substances can be produced in the blood
of an animal. If the blood-serum of this animal is in-
jected into a patient suffering from the infection it im-
munizes him quickly, thus cutting short the natural
course of the disease. An example of this is the use of
antitoxin in diphtheria. Again, it is possible in a very
few infections to give the person the disease in an ex-
ceedingly mild form, which, however, will protect him
from the usual severe form of the disease. This is done
in vaccination against small-pox.

There are thus three ways of producing immunity be-
sides the natural method of recovering from the disease:

The first is by injecting into the patient dead bacteria
of the kind which one wishes to protect against. These
dead bacteria are contained in normal salt solution, and
the preparation is called a bacterial vaccine.

Second, by the injection into the patient of the blood-
serum of an animal which has been immunized to the
bacteria against which it is desired to protect the patient.
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This preparation is called a serum (plural sera), and in the
case of diphtheria, “antitoxin.”

Third, by the inoculation of the patient with the living
micro-organisms, which give him the disease in an ex-
tremely mild form. This is done for two diseases only,
small-pox and hydrophobia or mad dog bite.

The applications of each of these methods will be taken
up in the following chapters.

The question whether a vaccine or a serum will give
better results in any disease is one that must be worked
out by experiment. It has been found that in some dis-
eases vaccines are better, in others sera. Unfortunately,
there are some infections, for instance, tuberculosis, for
which neither a satisfactory vaccine nor serum has yet
been prepared.

The prevention and treatment of infections by vaccines
and sera is one of the most hopeful developments of
medicine, and one which is constantly growing in impor-
tance, as physicians discover new applications of the
principles of immunity.



CHAPTER XIV

BACTERJAL VACCINES

THE treatment of infection by bacterial vaccines con-
sists in giving the patient hypodermic injections of
dead bacteria of the same kind as are causing the infec-
tion. If the infection is due to the staphylococcus, killed
staphylococci are given; if to the colon bacillus, killed
colon bacilli, etc. If the bacteria used in making the
vaccine have come from the patient himself, the vaccine
is said to be autogenous (from two Greek words: auto,
meaning “self,” and gen, “source”); if from some other
source, it is called a stock vaccine. The treatment by
bacterial vaccines, although often spoken of as ‘“vaccina-
tion,” is entirely different in every wa}; from vaccination
against small-pox, which is what is ordinarily meant by
vaccination, and the use of the same word for both is un-
fortunate. '

It seems strange at first thought that the very germs
which are causing the infection can be used for their own
destruction. The explanation, however, is that the in-
jection of the dead bacteria stimulates the body to the
production of protective substances, that is, substances
which are injurious to the bacteria.

An autogenous vaccine is made as follows: A culture is

taken from the place of infection (an abscess, infected
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wound, urine in cases of inflammation of the bladder, etc.).
The organism causing the trouble is grown in large quanti-
ties. At the end of twenty-four or forty-eight hours the
bacteria are put into normal salt solution and are killed
by heating. The number of germs in each cubic centi-
meter of the solution is found by counting them under the
microscope, and then the concentrated vaccine is diluted
with salt solution until each cubic centimeter contains
the desired number of bacteria (usually 500,000,000 to
1,000,000,000).

Many millions of bacteria are given at a single injec-
tion. In the case of vaccines there is no such definite
dosage as with ordinary remedies. Each patient must
be studied individually. The usually accepted full dose
of the Staphylococcus aureus for curative purposes is
600,000,000, and of other organisms 100,000,000. Larger
doses are given for preventive immunization, as, for in-
stance, against typhoid.

The vaccines most commonly used are the Staphylo-

coccus aureus, streptococcus, gonococcus, typhoid, and
" colon bacillus. Staphylococcus aureus infections, such
as boils and infected wounds, are very favorably influ-
enced by vaccine treatment. The results with other
vaccines are not so brilliant.

Vaccines are given in the same way as ordinary hypo-
dermics. The upper arm, shoulder, thigh, and buttock
are the usual places for injection. The skin and syringe
should be prepared as for any hypodermic injection.
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The vaccine must be thoroughly shaken before use, as
the bacteria settle to the bottom on standing. It should
be injected deeply, as less pain and swelling are caused
than by superficial injection. A different muscle should
be used for each injection.

Vaccines should be kept in a cold, dark place. Under
these conditions they will keep their strength for several
months. Aseptic precautions must be used in opening
a bottle of vaccine.

The time between doses varies with the condition of
the patient. In localized infections with no tempera-
ture or constitutional symptoms, as a sinus or inflamma-
tion of the bladder, injections are usually given twice a
week, and the doses are large. In severe infections, on
the other hand, accompanied by fever, puerperal fever,
for instance, small doses are given and repeated fre-
quently. In other words, the sicker the patient, the
smaller the dose and the more frequently repeated.

Vaccine treatment has been most successful in chronic
infections, such as sinuses, infected wounds, ulcers,
chronic cystitis, and in localized infections, as “crops”
of boils. There is a difference of opinion as to its value
in severe acute infections, as blood-poisoning, puerperal
fever, etc.

Bacterial vaccines are used not only for the cure but
also for the prevention of infection. The chief applica-
tion of this is preventive or prophylactic inoculation
against typhoid fever by the use of typhoid vaccine.
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The treatment consists usually in giving three doses of
vaccine ten days apart, the first 500,000,000, the second
and third 1,000,000,000 bacilli. It is important that the
whole course of treatment be taken, as less than that
will not protect. The injections are usually followed by
considerable swelling and soreness of the arm. There
are sometimes constitutional symptoms—headache, ma-
laise, nausea, and occasionally a rise in temperature—
but these are not serious and they pass off in twenty-four
hours.

This vaccination gives protection against typhoid for
two to three years, and at the end of that time should
be repeated. It is not an absolute preventive in every
case, as typhoid has been known to occur following it.
Therefore an inoculated person must not relax any pre-
cautions that he would otherwise take. An immunized
nurse should be as scrupulously careful about washing
her hands and taking all other measures to protect
herself as if she were not inoculated. Antityphoid vac-
cination does not in the least take the place of other
measures against typhoid, but is an addition to them.
It will be impossible for some time to come to get rid
entirely of sources of typhoid infection, particularly
carriers, and antityphoid immunization protects against
infection which we cannot avoid. -

The results of antityphoid immunization have been
remarkable. It is practised as a routine in the armies
of the United States and Europe, and has practically
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done away with typhoid in them, whereas before the
treatment was introduced typhoid caused an enormous
number of deaths in war. In the Civil War it caused
29,336 deaths, and in the Spanish-American War in
1898-99 one-fifth of the soldiers in the camps had it,
and to it were due 86 per cent. of the total deaths of
the war! ' '

Antityphoid inoculation is also required of all nurses
connected with the Army and of all Red Cross units.
It is the rule, too, in most nurses’ training-schools, and
is being carried out more and more wherever large
numbers of people live together, as in insane hospitals,
schools, prisons, etc. It is also strongly advised for all
persons who travel, as they cannot always protect them-
selves against contaminated food and water; also for
persons living in a place where typhoid is common. In
fact, every intelligent person should wish to be inocu-
lated. If one member of a family develops typhoid,
the others should be immunized, and no unprotected
person should be allowed to take care of a typhoid
patient.

Preventive inoculation is also given in the Army
against paratyphoid fever, which is caused by a bacillus
somewhat like the typhoid bacillus (“para” meaning
like), and which usually resembles a light attack of ty-
phoid. The treatment has been successful in prevent-
ing the disease, which was formerly very frequent in
armies.
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A vaccine of the influenza bacillus has been used in
the recent epidemic, both for prevention and treatment.
Preventive inoculations are given in this case on three
days in succession.

DEMONSTRATIONS

Show any vaccines on hand, explaining the source of
the culture, the condition for which the vaccine is given,
dosage, etc.

An effort should be made to have senior nurses assist
with antityphoid inoculations in the hospital, and meas-
ure out the doses. They should also observe any cases
in which vaccine treatment is given.



CHAPTER XV

THERAPEUTIC SERA

A THERAPEUTIC serum (plural sera) is, as has been
said, the blood-serum of an animal, usually a horse,
which has been injected with the bacteria against which
it is desired to develop resistance, or with the poisonous
substances formed by the bacteria. These sera are
used both for the prevention and the cure of infections.
There are three sera which are very efficient, those against
the bacilli of diphtheria and tetanus (lockjaw), which
are spoken of as antitoxins (‘‘anti,” against, and “toxin”
from a Greek word meaning poison), and that against
the germ causing cerebrospinal meningitis, the menin-
gococcus. These sera have proved to be so valuable
that they are used as part of the routine treatment of
these diseases or for their prevention. Sera have been
produced against some other bacteria, for example, the
streptococcus, pneumococcus, and dysentery bacillus,
but they are not so powerful as the three mentioned
above, and their use is not general.

The protection given by a serum is usually short,
lasting only a few weeks, but it is immediate, and is,
therefore, extremely valuable, when the patient is al-
ready sick, in cutting short the course of the disease or

making it less severe. The protection given by a bac-
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terial vaccine, on the other hand, is slowly produced,
but usually lasts much longer than that given by a se-
rum. In a general way, therefore, vaccines do not give
as good results as sera if quick action is necessary, as
when a patient has already developed a disease, but they
are more efficient for producing a lasting resistance, as
in the case of antityphoid inoculation.

Diphtheria antitoxin was one of the earliest discov-
eries in the study of immunity. It first came into use
about 1894, and it has saved an enormous number of
lives. Diphtheria used to be a very fatal disease. At
the Boston City Hospital the death-rate before the
days of antitoxin was 43.2 per cent., while since its use
has become general the rate has dropped to 7.8 per cent.

The diphtheria bacilli, in an ordinary case of diph-
theria, are not spread throughout the body, but remain
limited to the throat, where they form a very powerful
poison which is taken into the blood and injures the
‘various organs, especially the heart, nervous system,
and kidneys. “A patch of membrane the size of the
thumb-nail may produce sufficient toxin to cause death:”
Antitoxin counteracts the toxin and prevents its harmful
action on the organs. After they have once been in-
jured by the toxin, however, antitoxin cannot bring
them back to normal; hence the extreme importance of
giving antitoxin early in the disease.

The method of making antitoxin is as follows: A horse
is injected with gradually increasing amounts of broth
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in which diphtheria bacilli have grown and which con-
tains their toxin (see Fig. 28). The horse is the animal
chosen because it yields a large amount of blood on ac-
count of its size. The first dose is very small, not enough
to make the animal sick, but at the end of the treatment
it may take without symptoms a quart of broth at a
single injection. When the horse has developed a large

Fig. 28.—Injecting diphtheria toxin (broth in which diphtheria bacilli
have grown) into the jugular vein of a horse. (Courtesy of H. K.
Mulford Company, Philadelphia.)
amount of antitoxin in its blood, it is bled with aseptic
precautions from the jugular vein, 6 to 8 quarts of blood
being removed at one time (see Fig. 29). The blood-serum
separates from the clot on standing and is the “anti-
toxin” used in medical practice. The bleeding is re-
peated about once a month as long as the animal has a
good amount of antitoxin in its blood, this period vary-
ing from six months to several years.
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Antitoxin must be kept in a dark, cool place, as it
gradually loses its strength when exposed to light and
warmth. It is given in the shoulder or thigh, with the
same aseptic precautions as for any hypodermic.

Fig. 29.—Bleeding from the jugular vein a horse that has been
injected with diphtheria toxin. The blood contains diphtheria anti-
toxin. The blood-serum, after it has been separated from the clot, is
the “antitoxin” used in medicine. (Courtesy of H. K. Mulford Com-
pany, Philadelphia.)

The “unit” of antitoxin is the amount which counter-
acts a certain standard amount of toxin. It is used in
measuring the doses of antitoxin just as minims and
drams are for ordinary medicines.

No hard-and-fast rules can be laid down about dos-

age. The amount of antitoxin given is determined by
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the seriousness of the symptoms and the stage of the
disease at which treatment is begun. The sicker the
patient and the later the stage of the disease, the larger
must be the dose. The danger is not in giving too
much, but too little. 3000 to 4000 units are usually
given as the first dose in ordinary cases, and repeated
every five to six hours until the patient improves. In
cases in which there is considerable membrane 8000 to
10,000 units are given, and in very severe cases 50,000
to 100,000 units. If sufficient quantities of antitoxin
are given early in the disease practically every case of
diphtheria should recover. In a series of cases at the
Philadélphia Hospital for -Contagious Diseases all the
patients receiving antitoxin on the first day of the dis-
ease recovered; among those treated on the second day
the death-rate was 5.4 per cent.; while among those not
treated until the third day or later the number of deaths
was much higher.

Antitoxin also prevents the development of diphtheria
in those exposed to the disease. Small doses (500-1000
units) are, therefore, given to members of the patient’s
family, the nurse, and others who have been in contact
with the patient. This is called a prophylactic or pre-
ventive dose, and the protection given by it lasts about
four weeks.

The use of antitoxin is sometimes followed by symp-
toms which are spoken of as the “serum sickness.” A
few days after antitoxin has been given a rash appears,
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sometimes resembling the hives; in other cases a diffuse
redness, and there may be pains in the joints. These
symptoms are not usually serious.

Tetanus Antitoxin.—The bacillus causing tetanus or
lockjaw (see Fig. 2) lives in the soil. It forms spores (see
Chapter I) and is, therefore, very hard to kill by heat
or antiseptics. It grows only where there is no oxygen.
Wounds which are contaminated with soil, such as Fourth
of July injuries and those received in trench warfare, are
liable to become infected with the tetanus bacillus. This
is one of the most deadly germs; one thousand of them,
which is an exceedingly small number as bacteria go, in.
a wound may produce enough poison to cause death.
Like the diphtheria bacillus, the tetanus bacillus forms
a powerful poison or toxin. It acts especially on the
nervous system, causing convulsions, to which death
from the disease is due. The disease after it has once
developed is almost always fatal.
~ An antitoxin for the tetanus bacillus is obtained in
the same way as diphtheria antitoxin, that is, by inject-
ing horses with broth in which tetanus bacilli have grown
and which contains their poison or toxin. The curative
value of this antitoxin is much less than that against
diphtheria, and after the symptoms of tetanus have ap-
peared its hypodermic administration is of little value.

It has been injected directly into the spinal canal in
some cases, however, with good results.

The antitoxin has, liowever, immense value in pre-
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venting the development of the disease; in fact, tetanus
can be prevented in almost every case by the routine
practice of giving the serum immediately after all in-
juries that are liable to be followed by tetanus. It is,
therefore, quite customary to give a dose of antitoxin as
a precaution immediately to persons having wounds
contaminated with dirt. In the early days of the war

Fig. 30.—Meningococci in the leukocytes (or pus cells) from the cere-
brospinal fluid in a case of cerebrospinal meningitis. The cocci occur
in pairs and look like gonococci (see Fig. 27). The network between the
cells is fibrin (Jordan).

there were many cases of tetanus, but now every wounded
soldier is given antitetanus serum as soon as he reaches
a surgeon, and as a result the disease is becoming rare.
Antimeningococcus Serum.—This is a serum used for
the cure of cerebrospinal meningitis. The disease is an
inflammation of the coverings of the brain and spinal
cord, the meninges, accompanied by the formation of
pus, and due to a coccus, called the meningococcus.
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The germ is delicate, growing poorly in the laboratory,
and quickly killed by drying. It cannot live long out-
side the body. It is present in the cerebrospinal fluid
of patients suffering from the disease, and is also often
found in their nasal secretion and saliva. It is some-
times present in the throats of healthy persons who
have been in contact with the disease, and these may
become carriers. The way in which the disease is spread
is not fully known, but it is probably through carriers.

The curative serum comes from a horse that has been
injected with cultures of the meningococcus. The re-
sults of its use are most encouraging, as it has reduced
the death-rate in the disease from an average of 75 to
30 per cent.

The serum is injected directly into the spinal canal
by means of lumbar puncture; 30 to 45 c.c. of cerebro-
spinal fluid are allowed to run off, and then an equal
amount of serum is injected through the same needle.
The treatment is repeated daily for three or four days,
and longer if necessary. As in the case of diphtheria
antitoxin, the earlier the treatment is begun, the better
the results.

DEMONSTRATIONS

Show an antitoxin outfit, and demonstrate its use.
If possible, show also antitetanic and antimeningococcic
sera.

If practicable, a visit to an antitoxin establishment
should be undertaken.

9



CHAPTER XVI

VACCINATION AGAINST SMALL-POX

SMALL-POX was the first disease to which immunity
was obtained by artificial means. Vaccination was de-
veloped by practical experience, and was carried on
successfully for many years before there was any knowl-
edge of the scientific principles on which it is based.

The principle of vaccination is very complicated, but
it may be stated in a general way as follows: The organ-
ism which causes small-pox in human beings also pro-
duces in cows a mild disease called cow-pox, which ap-
pears as an eruption on the udder. If the living organ-
isms from the eruption of cow-pox are rubbed into the
skin of a human being, a very slight infection, compared
to small-pox, takes place, but this is sufficient to give
protection from small-pox for a number of years. The
principle is therefore entirely different from immuniza-
tion with bacterial vaccines, in which the organisms
injected have been killed, or immunization with sera,
in which no organisms are injected, but the blood-serum
of an immunized animal.

The relationship between cow-pox and small-pox was
discovered by Edward Jenner, an English country doc-

tor. He published his observations in 1798, after he
130
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had been studying and experimenting on the subject for
twenty years. Jenner noted that persons working
around cows which had cow-pox developed sores on
their fingers like those on the cows’ udders, and that
these persons never caught small-pox during an epi-
demic. He introduced on a large scale the practice of
inoculating people with the material from the eruption
of cow-pox, which, in an improved form, is what we
now call vaccination.

Before the days of vaccination small-pox was as com-
mon as measles is today, and was a very fatal disease.
It is still very frequent in parts of the world in which
vaccination is not practised. Owing to vaccination the
disease has become rare in civilized countries; but if
vaccination is neglected in any community small-pox
will re-appear in the course of time. The efficiency of
vaccination is shown by experiences in the Philippine
Islands, in seven provinces of which there had been,
before vaccination was carried out, more than 6000
- deaths every year from small-pox (showing that there
were about 25,000 cases). In the year following vac-
cination by the United States Army authorities of all
the inhabitants (over 8,000,000) there was not a single
death from the disease.

The organisms causing small-pox have never been
grown outside the body, but they have in all probability
been seen under the microscope inside the cells of the
skin in the small-pox eruption. These organisms are
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not bacteria, but are one of the lowest forms of animal
life.

“Vaccine virus,” or “lymph,” is prepared in large
quantities at special establishments by inoculating calves
with the organism of small-pox or cow-pox. The skin
of the abdomen is shaved and sterilized, and scratches
are made just as in the vaccination of human beings.
Into these scratches is rubbed material from the erup-
tion of cow-pox, or sometimes of small-pox, which con-
tains the living organisms. In a few days the calf
develops sores similar to those following vaccination in
. a human being. The material from these is scraped
out, mixed with glycerin to prevent the growth of ordi-
nary bacteria, and put up in small glass tubes. The
virus thus contains the living organisms from a case of
COW-DPOX.

In vaccination, the skin of the part to be inoculated
must be thoroughly cleaned with soap and water to
get rid of ordinary bacteria, but if disinfectants are
used they must afterward be removed; otherwise the
organisms in the virus might be killed. Slight scratches
are made, the virus gently rubbed into them, and al-
lowed to dry. If the vaccination ‘“takes,” a sore ap-
pears on the third day at the place of inoculation, and
goes through certain characteristic stages, leaving a
scar. There is also a reaction on the part of the whole
body lasting several days, shown by fever, loss of ap-
petite, general discomfort, and headache. During this
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time substances are being formed in the body which
will protect against small-pox.

Vaccination protects against the disease for a vary-
ing length of time, averaging about seven years. Every
child should be vaccinated between the ages of six months
and two years. Grown people should be revaccinated
whenever the disease appears in the community, or if
they are going to places where it is present.

DEMONSTRATION

Show tubes of virus. Senior nurses should help with
any vaccinating done in the institution.
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fessor of Chemistry, New Orleans College of Pharmacy. Cloth,
$1.25 net. Published October, 1914




Aikens’ Home Nurse’s Handbook z¥zo

The point about this work is this: It tells you, and skows you
just how to do those little things entirely omitted from other
nursing books, or at best only incidentally treated. The
chapters on ‘‘Home Treatments’’ and ‘‘Every-Day Care of
the Baby,’”’ stand out as particularly practical.

Home Nurse’s Handbook. By CHARLOTTE A. AIKENS, formerly Di-
rector of the Sibley Memorial Hospital, Washington, D. C. 12mo of
303 pages, illustrated. Cloth, $1.50 net. Published March, 1917

Eye, Ear, Nose, and Throat Nursing

This book is written from beginning to end for the nurse. You
get antiseptics, sterilization, nurse’s duties, etc. You get an-
atomy and physiology, common remedies, how to invert the
lids, administer drops, solutions, salves, anesthetics, the
various diseases and their management. New (2d) Edition.

Nursing in Diseases of the Eye, Ear, Nose and Throat. By the
Committee on Nurses of the Manhattan Eye, Ear and Throat Hospital.
12mo of 291 pages, illustrated. Cloth, $1.50 net. Published Sept. 1915

Paul’s Materia Medica NEW (3d) EDITION

In this work you get definitions—what an alkaloid is, an in-
fusion, a mixture, an ointment, a solution, a tincture, etc.
Then a classification of drugs according to their physiologic
action, when to administer drugs, how to administer them,

and how much to give.

A Text-Book of Materia Medica for Nurses. By GEORGE P, Paur, M.D.
12mo of 295 pages. Cloth, $1.50 net. Published August, 1917

Paul’s Fever Nursing - NEW (30) EDITION

In the first part you get chapters on fever in general, hygiene,
diet, methods for reducing the fever, complications. In the
second part each infection is taken up iz defail.  1n the third
part you get antitoxins and vaccines, bacteria, warnings of
the full dose of drugs, poison antidotes, enemata, etc.

Nursing in the Acute Infectious Fevers. By GEORGE P. PAUL, M. D.
12mo of 275 pages, illustrated. Cloth, $1.00 net. October, 1915
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McCombs’ Diseases of Children for Nurses
NEW (3d) EDITION

Dr. McCombs’ experience in lecturing to nurses has enabled
him to emphasize just those points that nurses most need to know.
MNational Hospital Record says: ‘‘We have needed a good
book on children’s diseases and this volume admirably fills
the want.”” The nurse’s side has been written by head
nurses, very valuable being the work of Miss Jennie Manly,

Diseases of Children for Nurses. By ROBERT S. McCOMBS, M. D.,
Instructor of Nurses at the Children’s Hospital of Philadelphia. 12me
of 509 pages, illustrated. Cloth, $2.00 net. Published June, 1916

Wilson’s Obstetric Nursing rev co eomon

In Dr. Wilson’s work the entire subject is covered from the
beginning of pregnancy, its course, signs, labor, its actual
accomplishment, the puerperium and care of the infant.
American Journal of Obstetrics says: ‘‘ Every page empasizes
the nurse’s relation to the case.”’

A Reference Handbook of Obstetric Nursing. By W. REYNOLDs
WILSON, M. D., Visiting Physician to the Philadelphia Lying-in
Charity. 355 pages, illus. Flexible leather, $1.25 net.  April, 1916

American POCket Dictionary NEW (10th) EDITION

The Trained Nurse and Hospital Review says: *‘We have
had many occasions to refer to this dictionary, and in every
instance we have found the desired information.”’

American Pocket Medical Dictionary. Edited by W. A. NEWMAN
DORLAND, A. M., M.D. Flexible leather, gold edges, $1.25 net;
indexed, $1.50 net. Published September, 1917

Lewis’ Anatomy and Physiology .t

Nurses Journal of Pacific Coast says ‘‘it is not in any sense
rudimentary, but comprehensive in its treatment of the sub-
jects.’” ‘The low price makes this book particularly attractive.

Anatomy and Physiology for Nurses. By LERoOY I, :wis, M.D. 12mo
of 326 pages; 150 illustrations. Cloth, $1.75 net.
Published September, 1913
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Goodnow’s War Nursing JUST OUT

Written at the front and on the battlefield, this book shows the
inexperienced nurse how to care for a ward of wounded men
from arrival to dismissal; it introduces you to acfual conditions,
and shows you how they are best met.

War Nursing: a Text-Book for Auxiliary Nurses. By MINNIE GoOD-
Now, R. N., War Nurse in France. 172 pages, illustrated. Cloth,
$1.50 net. Published December, 1917

Warnshuis’ Surgical Nursing

The author gives you here the essential principles of surgical
nursing, and reliable fundamental knowledge based on his
own personal conclusions and experiences. Secondary matter
is excluded, and all primary and pertinent points are set down
briefly and concisely.

Octavo of 277 pages, with 255 illustrations. By FREDERICK C.
WARNSHUIS, M.D., F.A.C.S,, Visiting Surgeon, Butterworth Hos-
pital, Grand Rapids, Michigan. Cloth, $2.50 net.

Published March, 1918

Friedenwald and Ruhrah’s Dietetics for
N urses NEW (4th) EDITION

This work has been prepared to meet the needs of the nurse,
both in training school and after graduation. American four-
nal of Nursing says it ‘‘is exactly the book for which nurses

and others have long and vainly sought.”

Dietetics for Nurses. By JuLius FRIEDENWALD, M. D., and JOoHN
RUHRAH, M.D., University of Maryland School of Medicine and
College of Physicians and Surgeons, Baltimore. 12mo volume of 467
pages. Cloth, $1.50 net. Published July, 1917

Friedenwald & Ruhrah on Diet  :omion

This work is a fuller treatment of the subject of diet, pre-
sented along the same lines as the smaller work. Everything
concerning diets, their preparation and use, coloric values,
‘rectal feeding, etc., is here given in the light of the most re-

cent researches. Published July, 1913
Diet in Health and Disease. By JurLius FRIEDENwWALD, M.D., and
JOHN RUHRAH, M.D. Octavo volume of 857 pages. Cloth, $4.00 net




Catlin’s Hospital Social Service

Miss Catlin’s book is especially planned to help those who are
establishing social service centres in new fields, as well as
those in dispensaries already firmly established. She has had
the practical experience of many years to draw upon.

NELIA CATLIN, R. N., Director of Social Service Work, Youngstown

Hospital, Ohio. 12mo of 113 pages, with 43 illustrations. Cloth,
$1.25 net. Published May, 1918

Galbraith’s Personal Hygiene and Physical

Training for Women NEW (24) EDITION,

Dr. Galbraith’s book tells you how to train the physical pow-
ers to their highest degree of efficiency by means of fresh air,
tonic baths, proper food and clothing, gymnastic and outdoor
exercise. ‘There are chapters on the skin, hair, development
of the form, carriage, dancing, walking, running, swimming,
rowing, and other outdoor sports.

Personal Hygiene and Physical Training for Women. By ANNA M.
GALBRAITH, M.D., Fellow New York Academy of Medicine. 12mo of
393 pages, illustrated. Cloth, $2.25 net. Published January, 1917

Galbraith’s Four Epochs of Woman’s Life

This book covers each epoch fully, in a clean, instructive way,
taking up puberty, menstruation, marriage, sexual instinct,
sterility, pregnancy, confinement, nursing, the menopause.

The Four Epochs of Women’s Life. By ANNA M. GALBRAITH, M.D.,
with an Introductory Note by JoHx H. MUSSER, M. D. 12mo of 296
pages. Cloth, $1.50 net. Third Edition published March, 1917

Griffith’s Care of the Baby NEW (6th) EDITION

Here is a book that tells in simple, straightforward language
exactly how to care for the baby in health and disease; how
to keep it well and strong; and should it fall sick, how to
carry out the physician’s instructions and nurse it back to
health again. Published June, 1915

The Care of the Baby. By J. P, CROZER GRIFFITH, M.D., Univers-
ity of Pennsylvania. 12mo of 458 pages, illustrated. Cloth, $r1.50 net




- ’ . .
Aikens’ Ethics for Nurses TwO PRINTIXGS
This book emphasizes the importance of ethical training. It
is a most excellent text-book, particularly well adapted for
classroom work. The illustrations and practical problems
used in the book are drawn from life.

Studies in Ethics for Nurses. By CHARLOTTE A. AIKENS, formerly
Superintendent of Columbia Hospitat, Pittsburg. 12mo of 318 pages,
Cloth, $1.75 net. Published April, 1916

Goodnow’s History of Nursing

Miss Goodnow’s work gives the main facts of nursing history
from the beginning to the present time. It is suited for class-
room work or postgraduate reading. Sufficient details and
personalities have been added to give color and interest, and
to present a picture of the times described.

History of Nursing. By MINNIE GoobNow, R.N., formerly Super-
intendent of the Women's Hospital, Denver. 1z2mo of 370 pages,
illustrated. Cloth, $2.00 net. Published December, 1916

Berry’s Orthopedics for Nurses

The object of Dr. Berry‘s book is to supply the nurse with a
work that discusses clearly and simply the diagnosis, prog-
nosis and treatment of the more common and important ortho-
pedic deformities. Many illustrations are included. ‘The
work is very practical.

Or.hopedic Surgery for Nurses. By JOHN McCWILLIAMS BERRY,
M.D., Clinical Professor of Orthopedics and Rontgenology, Albany
Medical College, Cloth, $1.00 net. Published July, 1916

Whiting’s Bandaging

This new work takes up each bandage in detail, telling you—
and showing you by original illustrations—just how each
bandage should be applied, each turn made. Dr. Whiting’s
teaching experience has enabled him to devise means for over-
coming common errors in applying bandages.

Bandaging. By A.D. WHITING, M.D., Instructor in Surgery at the
University of Pennsylvania. 1zmo of 151 pages, with 117 lllustra-
tions, Cloth, $1.25 net. Published November, 19135
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Smith’s Operating-Room

The object is to show you how to assist the surgeon according
to the newest operative technic. You get the result of active
experience systematized, and in concise form. You get a thor-
ough digest of every essential; detailed lists of instruments;
glossary of medical terms. Every phase of the subject is
covered by ample, practical instruction.

The Operating-Room. A Primer for Nurses. By AMY ARMOUR

SMITH, R.N., formerly Superintendent of Nurses at the Woman's

Hospital of the State of New York. 12mo of 295 pages, illustrated.
Cloth, $1.50 net. Published October, 1916

Bandler’s The Expectant Mother

This is an anatomy, physiology and hygiene covering those
points and functions concerned in child-bearing and designed
for the use of the nurse and the mother. Every question of
interest to the expectant mother is treated.

The Expectant Mother. By S. WyLLIs BANDLER, M. D., Professor
of Diseases of Women, New York Post-Graduate Medical School
and Hospital. Cloth, $1.25 net. Published October, 1916

Winslow’s Prevention of Disease

Here you get a practical guide, giving you briefly the means
to avoid the various diseases described. The chapters on diet,
exercise, tea, coffee, alcohol, prevention of cancer, etc., are of
special interest. There are, besides, chapters on the preven-
tion of malaria, colds, constipation, obesity, nervous disorders
and tuberculosis. It is a record of twenty-five years’ active
practice.

By KENELM WINSLOW, M.D., formerly Assistant Professor of Com-

perative Therapeutics, Harvard University. 12mo of 348 pages,
illustrated. Cloth, $1.75 net, Published November, 1916

Brady’s Personal Health

“This is different from other health books. It is written by a
physician with some fifteen years’ experience in writing for the
laity. It covers the entire range of health questions—care of
‘mouth and teeth, catching cold, adenoids and tonsils, eye and
ear, ventilation, skin, hair and nails, nutrition, nervous ail-
‘ments, etc.

Personal Health, A Doctor Book for Discriminating People. By

WILLIAM BrRADY, M.D., Elmira, N.Y. 12mo of 400 pages.
Cloth, $1.50 net. Published September, 1916




Hoxie & Laptad’s Medicine for Nurses

Medicine for Nurses and Housemothers. By GEORGE
Howarp Hoxik, M. D., University of Kansas; and
PrARL L. LarTaD. 12mo of 351 pages, illustrated.
Cloth, $1.50 net. Second Edition—April, 1913

Bohm & Painter’s Massage

Massage. By Max BouHy, M.D., Berlin, Germany. Ed-
ited by Cras. F. PAINTER, M.D., Tufts College. Octavo
of 91 pages, 97 illustrations. Cloth, §1.75 net. June, 1913

Boyd’s State Registration for Nurses

State Registration for Nurses. By Louix CROFT Bovp,
R. N., Graduate Colorado Training School for Nurses.
Cloth, $1.25 net. Second Edition—February, 1915

Morrow’s Immediate Care of Injured

Immediate Care of the Injured. By ALBERT S. MOR-
rRow, M.D., New York Polyvclinic. Octavo of 354 pages,
with 242 illustrations. Cloth, £2.75 net.

Third Edition—November, 1917

deNancrede’s Anatomy EIGHTH EDITION

Essentials of Anatomy. By CHARLES B. G. DENAN-
CREDE, M. D., University of Michigan. 12mo of 400
pages, 180 illustrations. Cloth, $1.25 net. Sept., 1911

MOl'l'iS’ Materia Medica SEVENTH EDITION

» Essentials of Materia Medica, Therapeutics, and Pre-
scription Writing. By HENRY Mogrris, M. D. ' Re-
vised by W. A. BasTEDO, M. D., Columbia University,
New York. 12mo of 300 pages, illustrated.

Cloth, $1.25 net. Published March, 1905

Register’s Fever Nursing

A Text-Book on Practical Fever Nursing. By EDWARD C.
REGISTER, M.D., North Carolina Medical College. Oc-
tavo of 350 pages, illustrated. Cloth, $2.50 net. June 1907
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