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PREFACE.

As physieian, for many years, to a large public insfitution,
and with a large practice amongst the working and middle
classes, whooping-cough has afforded me ample opportunity
of studying its pathology, and testing the effect of various
remedies,

This essay is the outcome of the experience of fifteen
years. I have endeavoured to take a practical view of treat-
ment ; for, after all and above all, that is the great subject
which concerns the public. When we remember that a fourth
of the mortality of children, under five, in the metropolis is
aseribed to whooping-cough (West), and that in our large
towns and rural districts it causes almost a proportionately
high mortality,' curative and preventive measures are of the
highest importance. It is highly desirable to have a perfect
pathology for every disease, but it is consoling to know, that
even without this, we may have a particular method of treat-
ment based on empirical experience.

In the hope that my essay may in some slight degree help
to advance the pathology and therapeutics of pertussis, I
submit it to the consideration of the Medical Society of
London.

! According to the reports of the Registrar-General, 109,454 deaths were
registered from whooping-congh, from the years 1860 to 1869, in England and
Wales, .
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PATHOLOGY AND TREATMENT.

CHAPTER I.
PATHOLOGY.

§ 1. A Definition of Whooping-Cough. -
Tae history and etiology of pertussis, save in their pure
relation to pathology, do not fall within the scope of this
essay, but a definition of the disease forms a fitting prelude
to any dissertation on its pathology and treatment.

Without extracting from medical works the various defini-
tions given by their authors, I shall frame my own definition.
It is based necessarily on the teaching I have received, with
my own practical observations of the disease.

Whooping-cough may be defined as a communicable
disease, depending on a specific poison, prevailing epi-
demically. and sporadically; it is characterized by fever,
malaise, irritation of the respiratory tract, catarrh, and
subsequently by a hard, dry, convulsive, paroxysmal cough.
It attacks all ages and sexes, but especially children, rarely
occurring but once; usually it runs a course varying from
three weeks to three months, It may be complicated with
other lesions, as ulceration of the freenum lingus, enlarge-
ment of the tracheo-bronchial glands, capillary bronchitis,

lobular collapse, emphysema, various heemorrhages, convul-
1
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Tanner! shares with him the view that the disease depends
upon some peculiar poison, communicated through the atmo-
sphere ; but he goes farther than Walshe, as he deseribes some
of the morbid changes found in the course of the disease.

‘Walshe, admitting a virus, considers that the poison has a
special attraction for the pneumogastric nerve, and, probably,
for the connected portions of the nerve-centres, and that the
saccharine state of the urine points to such localization.
Tanner also states that the poison affects and irritates the
pneumogastric or vagus nerve. Both writers admit a virus
or contagium vivum, as the cause of the disease.

These propositions are very important,

This virus is supposed to exist in the air of expiration
independently of the expectoration. This will lead us into
the germ theory of disease.

Linngeus, to a certain extent, foreshadowed modern views
when he endeavoured to prove that almost all diseases were
produced by animalcule, or had an insect-origin ; though his
opinion was only adopted by the Linnaan school.

Many of the older writers believed that what was termed
tussis sicea, or dry cough, was produced by the larvea of insects,
the minute eggs being exhaled into the air of respiration,
and when inhaled finding a convenient nidus in the bronchial
vessels,

Linnzeus and the older writers were not so very far wrong.
It was reserved for the present generation to prove that
germs were at the root of many diseases, and that from these
germs organisms were developed, which grew, reproduced,
and died; which thus manifested all the signs of vitality,
so that they had to be classed as organic. Thus, classed as
organic, came the question as to whether they should be
assigmed to the vegetable or animal kingdom. Owing to
their possessing apparently voluntary motions, some con-
sidered them to belong to the Infusoria, others looked upon
them as Alge. ;

These organisms were known by the name of Bacteria.
Linn®us may well be pardoned for considering that insects

1 Tanner, * Practice of Medicine,’ vol. i, p. 566.
1—2
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cough may be absent. In the latter case he supposes that
the glandular enlargement was slight, or so placed as not to
press upon the pneumogastric nerves. This affection of the
glands he believes to be secondary to an internal eruption,
and the disease to be primarily an eruptive fever with exan-
thematie, or rather enanthematic, manifestations, in the
mucous membrane of the bronchial tubes,!

In the British Medical Journal, October 25th, 1879, Dr.
Guéneau de Mussy has another contribution on the subject,
more explanatory of his views. It was called forth by the
objections raised by Dr. Barlow against his theory. In this
paper he brings forward fresh evidence to support his views.
He states that in all the cases of whooping-cough observed
by him, since his attention has been called to this point, he
had ascertained, during life, the clinical signs belonging to
tracheo-bronchial adenopathy, and that in all the post-mortem
examinations made in the Children's Hospital, Paris, this
enlarecement was found when sought for; that Dr. J. Simon,
physician to the Enfant Jésu Hopital, was convinced of the
accuracy of the theory, and that Dr. Archamboult had
constantly observed the bronchial enlargement. He desired
to correct an impression that compression of any part of the
pneumogastric nerve must produce cough like that of per-
tussis, as he had never asserted such a fact. He again repeats
his faith in his theory, challenging anyone to produce a case
of well characterized whooping-cough without any enlarge-
ment of the bronchial lymphatie glands, ascertained by post-
mortem examination or investigations during life,

§ 4. Objections to his Theory.

In the discussion at the Academy of Medicine, Paris, many
objections were raised against Guéneau de Mussy’'s views.
M. Cohn pointed out that if it were true, enlargement of
these glands from morbid states of the lungs should entail
the cough of pertussis, but it was not found to be so; and
Mr. Hardy also objected, that if glandular enlargement caused
whooping-cough, it should be found in every case of the

1 Lancet, vol, i. 1874, p. 174.
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a child aged eight months, the subject of general tuberculosis,
Amongst other bronchial glands the one situated in the bifur-
cation was enlarged and caseous and beginning to ulcerate,
The left bronchus, with which this gland seems to have
special affinities, showed commencing tubercular ulceration
on the side near the glands. Attention was drawn to cases
recorded by Dr. Gee, where ulceration of the contents of the
gland in this position into the left bronchus had been fol-
lowed by partial gangrene of the left lung and pericarditis.
This specimen was brought especially, as showing that the
ulceration in such cases might proceed in both directions
simultaneously ; viz., from the gland to the bronchus and
vice versa at the same time. Dr. Burney Yeo supported the
views expressed by Dr. Barlow, in opposition to those of
Dr. Gueneau de Mussy. He had also, like Dr. Barlow, come
to the conclusion that cough due to pressure on the vagi was
very different from whooping-eough.

In the post-mortem examinations he had made in cases of
whooping-cough, he had rarely met with acute enlargement
of the bronchial glands. These are the obvious arguments
which must be urged by all who have studied the disease
even superficially, while all who have made a number of
post-mortem examinations on children must reject the theory.
I might accumulate evidence from sound writers against the
views of De Mussy. Thus Tanner, Bristow, Roberts, tell us
that the bronchial glandular enlargement is only occasionally
seen, My own experience and the post-mortem evidence
obtained by me are confirmatory of the observations of
Drs. Barlow and Burney Yeo. Still more, the evidence of the
post-mortem room is conclusive on another point; though
the bronchial glands may be enlarged from various causes,
yet the pertussoid cough has been absent in life. Amongst
the poorer classes, amongst those whom we have an oppor-
tunity of examining in our public institutions, glandular
enlargements are but too frequently seen; the cervical,
mesenteric, inguinal, may be palpably felt enlarged. This
arises from the unhealthy condition, unsanitary surroundings,
and bad or impoverished diet of thisclass. Asthesuperficial
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following significant illustration of its infective nature: A
lady left a port in the Fast for England, with two children
in the whooping-cough; the vessel put in at St. Helena,
where the linen of the children was sent ashore to be washed ;
the children of the laundress were seized with the disease,
and from them it spread generally throuch the island, no
case of the complaint having previously occurred there for a
lengthened period.

Another instance derived from my own experience is
equally striking. In 1877 I had several cases of pertussis
under treatment, and was making some observations on the
sputa, collecting it, and fertilizing it in order to inoculate
some rabbits and fowls, so that T was exposed for some time
to an infective media; the consequence was that through my
clothes I carried it to my own house, giving it to one of my
children. The child could not possibly have contracted it
from any other source. By a rigorous quarantine the disease
was limited to a single child. I need not say I took personal
precautions at the same time so as not to propagate the
disease.

The inferences from the above facts are simple. It would
be premature to assert that we have found the ultimate
cause at work in the production of scarlatina, measles,
variola ; but there is legitimate ground for asserting that as
we have found the microbe causing charbon, fowl cholera,
vaccinia, so we shall isolate individual varieties of microbe,
on which scarlatina, measles, variola depend. Nay, more; as
Pasteur has proved that by virus-culture and by attenuated
cultivations he can almost stamp out fowl cholera and
charbon, so we may hope that scarlatina and measles will be
controlled by virus inoculations. The insect of Linneeus is
the microbe of Pasteur. Two great minds thus meet at the
same conclusion. Linneeus taught that whooping-cough was
caused by an insect. Can we carry the microbe theory a
little further, and apply it to whooping-cough ?






Its Pathology and Treatment, 11

to cure the disease. Empirical experience proved that this
form of treatment was sometimes useful, but underlying such
experience we find a substratum of truth. '

Lister uses carbolic acid, thymol —antiseptics, in a word, to
destroy the germs which give rise to putrefactive change.

The old woman who first recommended that children
should be taken to gas-works was unconseciously acting on the
principles of antisepticism,

The germs or fungoid spores which cause whooping-cough
do not flourish well amongst the produets of gas manufacture.
Science and superstition here meet on the same ground.

It 1s an axiom in logic and philosophy that when several
explanations are offered to account for any phenomenon, it is
always better to choose the simplest. In eclassing whooping-
cough among the fungoid diseases I am acting on this sound
prineiple.

1. It is simple,

2. It is in harmony with ascertained facts.

3. It explains many of the phenomena.

4. It has been and may be verified.

It is more than a scientific use of the imagination to ascribe
whooping-cough to a germ or a microbe.

§ 8. Previous Frperiments in this Divection.

Walshe tells us that the infective activity of the seeretion
in pertussis would appear from recent experiments to be
scarcely questionable.

Letzerich states he has succeeded in producing whooping-
cough in rabbits, by inoculating the trachea with the sputa of
the human subject. These sputa, he maintains, always con-
tain fungi.

So far back as 1867, M. Poulet! is said to have found in
the moisture of patients suffering from whooping-cough what
were then termed Infusoria, belonging to the class Bacterium-
bacillus,

Binz also believed that the disease was dependent upon the
reception and further development of some form of fungus,

! Lancet, 1868, vol, i. p. 92,
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about the seat of puncture. This, however, speedily passed
away, and the rabbits were soon well; so that from this I
may form the provisional conclusion that the blood does not
convey the disease. In order to compare another disease I
obtained some blood from a typhoid patient, and injected it
into two other rabbits. The blood of the typhoid patient
certainly gave rise to more disturbance. The rabbits for a
few days did not eat their food so well, and a small abscess
formed at the seat of puncture. After four days they began
to nibble some cabbage-leaves, and on the seventh day they
were seemingly as well as ever. From this I conclude that
the blood of typhoid fever does not convey the disease to
rabbite, though I have evidence that fiecal and other excre-
mentitionus matter from typhoid patients will affect these
animals.!

§ 11. Action of Nasal Secretion and Sputa on Rabbits.

Though the blood did not convey the disease, yet the
sputa might have the power of doing so. Taking the two
first rabbits on whom I tried the blood, I injected into the
nasal passages, roof of mouth, and back of one of them a
strong solution of the nasal secretion of a child with whooping-
cough in the second stage. The secretion was freshly taken,
mixed with a little water and well stirred up.

1st Rabbit.—This was a female, strong and active. On
the first day after the injection she was lively, and ate her
food well. There was no indication of her having suffered
from the punctures. At the end of twenty-four hours there
was a slight degree of redness of the puncture on the back.
She was restless, and seemed as if she wanted to rub herself
against something, though she still fed well and ran about
her bin. At the end of thirty-six hours she was evidently
unwell. She lay quiet in one place, and did not seem to
wish to move. Her food did not tempt her. On feeling her
nose it was hot and inflamed. Her breathing was quicker.

! T am aware that a French observer has obtained different results with the
blood from typhoid patiemts. See Journal Thérapeutique, No, V. p. 189,
Translated by me for a London journal,
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exist; when these experiments arve repeated they may he
found.!

Taking some sputa from a child with pertussis, I, on another
occasion, inoculated with it a healthy rabbit, introducing it
into the nose and mucous membrane of mouth. I examined
the sputa before using it, but did not find any specific
microbe. This rabbit for nearly two days ran about its bin
and exhibited its usual degree of liveliness; on the third
day it was seriously unwell, the temperature was increased,
breathing hurried, with loss of appetite, and other symptoms
of malaise. The rabbit died on the fifth day with symptoms
of pneumonia. On making an autopsy immediately after
death, there was considerable arborization of the blood-
vessels at the seat of the operation, with swelling of the
lymphatics ; and on opening the thorax the lungs were found
to be in an inflammatory state, whilst the mucous membrane
of the nose and bucecal cavity were moist, red, irritable and
swollen. The immediate cause of death of this rabbit
seemed to be convulsions, and there was general turgescence
of the brain and its membranes.

I inoculated another rabbit with some fluid obtained from
the lungs and nose ; 16 suceumbed on the second day. after
the experiment, after exhibiting symptoms of general malaise,
disgust of food, immobility, difficulty of breathing, convulsive
movements,

The chief points of interest connected with these experi-
ments are, that the sputa exerted a poisonous influence,
whereas the blood did not do so, :

The question naturally arises, is there a morbid prineiple
attached to the sputa, intrinsically belonging to it ? or is the
morbid prineiple the result of some kind of alteration in the
sputa subsequent to its ejection from the bronchial tubes of
the pertussoid patient from whom it was obtained ?

! Since these experiments were carried on, Koch has enriched the literature
of micro-organisms by the publication of his discovery of the tubercle-bacillus.
New methods of staining have been introduced, as that of Koch and Ehrlich,
by which the bacilli are more easily found. It is possible and probable, by
some method of staining, the micro-organism of pertussis will be revealed, and
be as easily demonstrated as the tubercle-bacillus.
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decomposing sputa and vomit of a sufferer from pertussis. I
made them breathe an atmosphere impregnated with impure
air, or the products given off by a solution made up of
excrementitious matter. I placed two rabbits in a box so
contrived that they were fed with the air coming from a
vessel in which there was a mass of vomit. It was suggested
to me by somewhat similar experiments made on dogs by
Dr. Barker with foul air from a cesspool. The front of the bin
was made of glass, so that I might watch the behaviour of the
rabbits ; and I had a small door on the top with a ventilating
tube, so that I might be able to introduce food and allow the
air to pass away. The vessel was placed underneath, and fed
the box with air. The rabbits for four or five days remained
unaffected. At the end of a week one of them showed signs
of drooping ; it lost its vitality, did not eat, and was evidently
pining. On the tenth day it was still and quiet, its breath-
ing was hurried, and it died on the twelfth. Post-mortem
examination revealed all the symptoms of blood-poisoning.

The other rabbit suffered in a milder degree; its chief
symptoms being feverishness, languidity, cough and vomiting,
the latter symptoms coming on about the fourteenth day. I
removed it from the bin on the fifteenth day to another one.
It soon recovered, and I have this rabbit now. To all appear-
ance it is as well as ever. These experiments suggest the
lines on which other observers might proceed.

§ 12. The Importance of Experiments.

Without experiments on living animals it will be impossible
to clear up the pathogeny of pertussis. S0 many restrictions
are now placed upon investigators by the mistaken zeal of
hysterical women and men, that I fear research will be im-
peded. If well-meaning people would listen to such an in-
structor as Tyndall! or had intelligence enough to appreciate
his impartial evidence, the present harassing system would
soon come to anend. Speaking on fermentation, he well and
truly says, ' We have now reached a phase of this question
when it is of the very last importance that light should once

1 Tyndall, * Floating Matter in the Air,” 1880.
2
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vegard these lesions as surgical, produced by mechanical
action ; viz, by the contact of the tongue with the lower
incisors in the seizures, _

Writing on this subject in 1878, anonymously, I pointed
out the necessity of studying and comparing foreign con-
temporary literature in order to keep aw courant with
scientific advance. This observation was called forth by my
reading in the British Medical Jowrnal, September 21st, 1878,
a paper by Dr. Maceall on * Ulceration of the Frenum
Lingue,’ and in the France Médicale, September 21st, a
report on the same subject, so that side by side we had
different observers in different countries working at the same
problem. Dr. Maceall's observations may be read in our
English journal. La France Médicale is not generally seen
by the profession, so that a brief abstract on the results and
deductions of the French reporters will not be out of place.
I translated it at the time, as the conclusions of the reporters
harmonized with my own views. The report was called forth
by a note ‘ On Diphtheroid Ulceration in Whooping-Cough,’
published by M. Delthil. M. Henri Roger, in the name of
a commission in which he took part with Guéneau de Mussy
and Moutard Martin, reported on it at the French Academy
of Medicine. :

M. Roger arrived at the following conclusions :

1. The sublingual ulceration is proper to pertussis, and as
it is only produced after violent ‘kinks,” it becomes almost a
certain sign of confirmed intense whooping-cough.

2. It is traumatic: the indispensable conditions for its
occurrence being propulsion of the tongue outside the mouth
durine a violent attack, the repeated rubbing of the freenum
on the free borders of the ineisors.

3. The intensity of the cough and the ulceration are proof
of the mechanieal action, for it is only formed when the
attacks are violent ; it persists as long as they are severe, and
cicatrizes when they become weaker—when the pertussis is
on the wane, though not gone.

4. The physical characters of the lesion further confirm
this view,

2—2
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in two cases it was observed prior to dentition. It always
disappears before the paroxysm, and is found at all ages, in
children and in adults, '

4. It precedes the paroxysms of cough, appearing with the
fever and vomiting, and disappears with the fever in from four
to eight, or sixteen days, the vomiting and paroxysms still
persisting.

5. It is observed from the twelfth to the fifteenth day after
the supposed contagion,

6. It leaves cicatrices behind.

7. Of more frequent occurrence than has hitherto been
acknowledged, it seems to be proportionate in its extent,
duraticn and depth to the gravity of the affection.

I look upon M. Delthil’s views as an example of hasty
generalization from insufficient premises. I have noticed
this lesion ; but as regards the cause, my views are almost in
agreement with those of M. Roger.

§ 14. On the Phenomena of * Kink," or Cough.

In no other disease do we meet with such a cough. It has
a character peculiar to itself; it is known to every mother,
and the diagnosis is soon made out when you once hear this
‘kink.” It is unlike the cough of laryngismus stridulus.
How is it cansed ? Counghing is a common effort, consisting
in the first place of a deep and long-drawn inspiration, by
means of which the lungs are well filled with air, this being
followed by a complete closure of the glottis, followed again
by a sudden and forcible expiration, in the midst of which
the glottis suddenly opens, and a blast of air is driven
through the upper respiratory passages. Coughingis a reflex
act. But there is something more in the cough of pertussis.
In what does the difference consist, and what are the patho-
logical conditions, if any? There are two stages in the
paroxysm. :
1. We have a number of expiratory efiorts made in quick
succession, during which the air is driven out of the lung in
_jerks, of varying degrees of violence. During this stage no
air is taken in to make up for what is lost. The blood is

e ——————— e e i T
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adventitions fibrous coat, which is principally formed of
dense fibrous tissues, disposed in fascicunli, some longitudinal,
others transverse. In its thickness are seen numerous elastic
fibres grouped in bundles, whose direction is longitudinal ; it
is in this coat also that there are found cartilaginous plates,
as well as mucous glands.

2. Farther inward is found the muscular coat, composed
of smooth fibres arranged in circular bundles. In men the
thickness of this layer in a bronchus of 4 millimetres is
0-1 millimetre, and in a bronchus of 2 millimetres it is
005 millimetre, This layer, from a pathological point of
view, is very inferesting, as the destruction of the carti-
laginovs nuclei which it possesses plays a considerable part
in the pathogenesis of certain bronchial dilatations, It is
also important in connection with atrophy of the muscular
coat, and the theories which aseribe spasmodic bronchitis to
the action of the fibres of Reissessen.

3. Still farther inwards we meet with the internal fibrous
layer.

4. In the last layer we Lave cylindrical epithelial cells
with vibratile cilia.

If we examine the walls of bronchial canals, whose di-
mensions are less than 1 millimetre, we find certain
modifications,

1. These modifications are principally noticed in the
external fibrous coat. In the first place, this membrane
becomes relatively thin; thus, in a bronchus of 0-4 milli-
metre in diameter it is only 002 millimetre. Besides, and
this i3 an important point, the cartilaginous plates and
mucous glands are absent. - We must not then expect to find
these anatomical elements in the walls of the intralobular
bronchi, whose diameter, as we are aware, are less than
1 millimetre, ; -

2. The muscular layer is well marked, but 1t is not con-
tinuous, and forms a series of small sphincters on the ter-
minal bronchioles. According to Rindfleisch, one of these
little sphineters, which sometimes is much hypertrophied
on the alteration of the lung known as brown induration,

e P
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24 Whooping-Cough :

marks the point where the terminal bronchiole opens into the
alveolar canals,

3. Theinternal or mucous layer preserves at first its folded
and wavy appearance ; then it tends to become smooth, and
while retaining these characteristics it is thinned in the
terminal bronchioles.

4. With respect to the cells which constitute the epithelial
investment, they maintain their character as far as the ter-
minal bronchioles. At this point they become of a cuboid
form, and ultimately, at the point of entry of the bronchioles
into the alveolar canals, they become squamous, at the same
time losing their cilia.

We must bear in mind the minute anatomy of the lungs if
we desire to fully appreciate why all is silent in the chest
during the inspiratory stage, the causes at work in the pro-
duction of emphysema, collapse of the lung, and other
secondary conditions of the pathology of whooping-cough.

When the inspiratory act takes place, the air at first does
not penetrate beyond the larger bronchi, and is long before
it again freely permeates the pulmonary vesicles ; and why ?
because though the larger bronchi are patent, the muscular
fibres of the smaller and ultimate bronchioles are closed.

In the secondary condition of carnification of the lung,
often found in whooping-cough, and where opportunities
offer themselves of making post-mortem examinations, Sir
John Alderson has found that the lung is dense and con-
tracted, as if the air had been expelled, and from the throw-
ing out of adhesive matter, the sides of the air-cells had
been agglutinated together. In the stage when air is taken
in, we have not this agglutination, though the air-cells are
primarily closed by the fine muscular fibres above described.
These facts have a very important bearing upon the causation
of emphysema.

Professor Gairdner (Glasgow) has clearly propounded and
ably supported the inspiratory theory of emphysema; but
this theory is not applicable to whooping-cough, for as
MM. Rilliet and Barthez have proved, the inspiratory efforts
during whooping-cough are not violent; there is a gentle,
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regulated, slow flow of air into the lungs. We have there-
fore to fall back upon the expiratory theory advanced by
Sir W. Jenner.

The minute anatomy is also important in connection with the
part played by the pneumogastric nerve in whooping-cough.

Roughly stated, the lungs are supplied from the anterior
and posterior pulmonary plexuses, formed chiefly by branches
from the sympathetic and pneumogastric. The filaments
from these plexi accompany the bronchial tubes, upon which
they are lost. Small ganglia are found upon these nerves.
Irritation of these nerves is said to have the effect of pro-
ducing contraction of the bronchial canals, sufficient to expel
a certain quantity of air, If this theory be true, it helps us
in explaining why the larger, mediate, and smaller bronehi
are closed during the expiratory stage of the pertussoid
paroxysmal cough.

As I am speaking of the pneumogastric nerve I may refer
to the theory of Autenreith, that inflammation of the vagus is
the primary cause of whooping-cough. I have not found it
so. Other observers have sought for it in vain in a large
number of cases. Professor Alhers,! of Bonn, states that,
having examined the bodies of forty-seven children who died
of whooping-cough, he found the vagi perfectly healthy in
forty-three. In three the vagus of the right side, and in one
that of the left side, was slightly reddened ; but this redness
corresponded to the side towards which the body had been
inclined, and in no respect differed from what is observed in
the bodies of plethoric persons, and of patients who have
died of typhoid fever. West, out of twenty-four examina-
tions of the bodies of children who had died of whooping-
eongh, only once observed an alteration in the appearance of
the vagus, though he always looked for it. In that instance
both nerves seemed to be of a decidedly redder colour than
natural ; but they were not otherwise altered.

I agree with his conclusions, that an appearance so fre-
quently absent cannot be one of much moment; that it is
probably a post-mortem alteration, and that certainly it can-

1 West, © Diseases of Children.’
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light has been thrown by the recent researches of Drs. Bell,
Greenwood, and Spear. There is a period of incubation and
prodromal stage in this disease. If a patient were to die in
this period, when the symptoms are chiefly chilliness, weari-
ness, with profuse perspiration, sleeplessness, disturbance of
the respiratory centres, etc., would the post-mortemn examina-
tion reveal the true nature of the disease ? This can only be
answerec. in the negative. "When it has reached the stage of
full development, with the secondary complications, certain
pathological conditions are plainly to be seen, resembling those
found in catarrhal pneumonia. It was for a long time be-
lieved that bronchial catarrhs, bronchitis and pneumonia, were
induced, in the wool-sorters, by the mechanical irritation of
the dust inspired during their ocecupation. We now know
that a specific and effective ageney is at work, and that the
Bacillus-anthracis is the active agent.

If we take another disease, typhoid fever, and have an
opportunity of examining the body of a patient who has
died from it, in the first few days our necroscopical observa-
tions will not assist us much towards the elucidation of its
pathogenesis. As a rule, patients do not die from most of
the zymotic diseases, as measles, typhoid ; they perish from
the complications—as in the former from bronchitis, pneu-
monia, ete.; in the latter from diarrhcea, ulceration of
bowels, pneumonia, ete.

Pure uncomplicated cases of measles, typhoid fever, accord-
ing to my experience of fifteen years as physician to a fever
hospital, run an uninterrupted course to' recovery; it is the
complications which kill. Pure uncomplicated cases of
whooping-cough also run their course to recovery; it is the
complications which kill, and which leave their marks
behind.

I have alluded to hay fever, a complaint the pathogenesis
of which puzzled physicians for so many years. It was
not by its morbid anatomy its nature was revealed; and T
might repeat my arguments and derive another illustration
from it. But it is unnecessary; I have said enough to
indicate my line of argument, and to prove that whooping-
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§ 17. Mode of Entrance of Confagiwm.

There are two views or theories which may be entertained:

1. That the contagium acts directly on the mucous mem-
brane of the air-passages, or

2. That it affects the blood, subsequently locating itself in
the lungs.

The first view is maintained in a modified form by
Steffen} though he does not attempt to explain the nature
of the virus; he believes that a catarrh of the respiratory
organs lies at the foundation of whooping-cough. This
affects principally the mucous membrane of the larynx
within the glottis, of the trachea, the Dbronchi and their
ramifications, extending sometimes even to the alveoli. In
rare cases, especlally in small children, the nasal mucous
membrane is also involved. This catarrh arises from infec-
tion, and consequently it, as well as its secretion, has a
specifiec quality which may certainly be proved, but cannot
at present be more closely defined. The proof of the specific
character is furnished by the infection of other individuals,
as a result of which the same disease is developed in them.
The mode in which the infection takes place is that the
contagious substance gains access to the respiratory organs
during respiration, and there sets up the specific catarrh with
its secretion. 'We do not know of what kind this infectious
substance is. It is either simply of a gaseous nature, and is
thus inhaled, or there may be very minute particles con-
tained in this gas, which are the proper vehicles of the con-
tagium, or themselves constitute it.

Even let the contagium be what it may, it is certain that
after it has gained entrance into the air-passages it sets up a
catarrh, which produces a secretion of specific character. The
peculiarity of this latter lies not merely in the fact thab it
contains the infectious matter, but also that this increases
with rapidity, so that this increase has a certain duration, until
such time as it abates, and the contagium is gradually
destroyed. If the secretion has acquired a character which

1 Steffen, loc. cil.
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to some of the views of Steffen, rendering them more in-
telligible. .

I presume, then, that the germs of whooping-cough enter
by some of the channels through which other contagia enter;
that in the blood they develop, setting up what may be
termed constitutional disturbance, subsequently attacking
the pulmonary epithelium, and giving rise to all the phe-
nomena which characterize whooping-cough. From the lungs
spores or germs are again thrown off into the air, or the
sputa contain them. We have thus the contagium carried
about and extended.

§ 18. Secondary Post-mortem Changes in Various Parts
of the Body.

Whooping-cough cannot long persist without leaving some
impression upon various parts of the frame. I have alluded
to one important lesion. The imperfect aération of the
blood, the disturbance of the circulation, the very concussion
produced when in a severe paroxysm the child is shaken

from head to foot, grasping with instinctive haste any sup- -

port it can lay hold of to break the force of the concussion,
the incessant, teasing, harassing cough, the vomiting, cannot
occur without altering in some way the texture either of the
mucous lining of the throat, bronchize, bowels, the structure
of the lung, the heart, or the brain and its meninges. I shall
consider the morbid changes found in the leading complica-
tions of whooping-cough.

§ 19. State of the Brain and Membranes.

When death takes place in whooping-cough and we have
an opportunity of examining the brain and its membranes, in
what condition do we find them ? '

As far as the brain is concerned the changes are very
simple, and what may naturally be expected from the
phenomena of whooping-cough. We never find any symp-
toms of softening. There are certain morbid effects, how-
ever, appreciable to the eye: the minute vessels are injected
and enlarged ; there is cerebral engorgement with effusion of
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to be present (Swiss Corresponsblatt, April, 1873). If
Dr. Meyer's observations were correct, the treatment of
whooping-cough would be very simple, but unfortunately we
do not find that this irritable condition is always present, or
that it yields to his treatment.

Steffen believes that in every case of pertussis the presence
of a catarrhal inflammation of the air-passages can be
established, though he says this is not the rule, as sometimes
the inflammatory process may begin in the larger bronchi;
further up the mucous membrane is pale and not swollen.
My experience is to the effect that, as a rule, the whole of the
mucous membrane is in an irritable, red, and swollen con-
dition, primarily ; that the inflammatory process is a sub-
sequent complication,

I may here briefly allude to one common appearance found
towards the latter stages in the bronchi : under the influence
of irritation mucus is secreted ; as we have expectoration in
pertussis, the mucus is expelled by the cough and by vomiting_
After death we often find the bronchi filled with abundance
of thieck mucus, occupying the cavities of the air-tubes. In
many cases when inflaimmatory action has followed from
neglect and exposure, we have the usual signs of inflamma-
tion, and the bronchi may be found dilated. I shall presently
devote some space to the consideration of some of the phe-
nomena attendant upon bronchial dilatation.

§ 21. Emphysema.

We need not wonder that secondary emphysema should be
associated with pertussis.

Steffen tells us that emphysema will seldom be found
absent in the lungs of a child that has died from whooping-
cough and its results. Its seat is generally marginal and
peripheral. Less frequently it is found to have extended to
the interstitial tissue of the lungs and the cellular tissue of
the mediastinum. In accounting for it he adheres to the
exploded theory that emphysema may be caused by inspira-
tory efforts, He thinks that the vesicles may be injured

from their being so distended by the air spasmodically forced
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by accumulated secretion in tubes; and lastly, general
debility. :

In 1830, Sir John Alderson published a paper on ‘The
Pathology of Whooping-cough,'? in which he described the
anatomical characters of collapse. We are all really indebted
to him for our knowledge of this condition. Other observers
have followed in his footsteps and corroborated his observa-
tions. He differentiated between collapse and pneumonia.
The following short passage embraces his views. Speaking
of the appearance usually found, he says: ‘In the lower and
posterior portions of the lungs the structure was rendered
very firm and dense ; the portions which were the subjects of
this ehange were exactly defined by the septa, of a dull red
colour, devoid of air, sinking instantly in water, and thin
slices undergoing no change by ablution, The individual
lobules were more dense than in hepatized lungs; and the
cellular membrane between them, retaining its natural
structure, conveyed to the touch the same sensation that is
felt on touching the pancreas. .. .. I apprehend that the
appearances detailed differ from those found in peripneumony.
In whooping-cough the lung is always dense and contracted,
as if the air had been expelled, and from the throwing out of
adhesive matter the sides of the air-cells had been aggluti-
nated together ; while in hepatization the lung is less dense
than in whooping-cough, and is rendered more voluminous
than in its natural state.

Pulmonary collapse is the result very frequently of bron-
chitis. Thus if one or more of the tubes become choked up
with mucus during expiration, some air is forced out by the
side of the mucus, but each inspiration draws the phlegm
into a narrower part of the tube. Air is expelled, but none
is taken in ; the consequence is, that the air-sacs collapse.

Following on collapse we have condensation of the pul-
monary tissue, as described by Sir J. Alderson. This lesion
18 one of the most important in connection with the secondary
pathological changes in whooping-cough. It is characteristic
and pathognomonie,

! Alderson, * Medico Chir, Transactions,” pp. 90, 91.
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of the smaller tubes we shall find that the connective tissue
and epithelium are destroyed; we shall also find that cor-
puscular elements abound. I have but to refer to Chareot's
description of the minute anatomy of the smaller bronchioles
to account for the destruction of the museular envelope which
forms such an important part of their structure.

§ 24, Pnewmonia.

As the result of cold and other causes we may have
pneumonia. The post-mortem appearances will be found to
be exactly identical with those observed when the patient has
died from pneumonia uncomplicated with whooping-cough.
According to the time in which the patient has died, so shall
we find the morbid condition of the lungs. We may have
one of the four stages :

1. The lung simply congested.

2. Engorged.

3. Hepatized, with red colouration.

4. Hepatized, with grey colouration.

It is unnecessary to deseribe minutely the post-mortem
appearances of all these stages, as they are given in all our
text-books, or to enter into the pathology of these conditions.
I have previously alluded to the differences between carni-
fication and hepatization, so ably described by Sir J. Alderson.

Inflammation of the pleuree may be associated with pneun-
monia, when we shall find all the characteristics of the
various stages through which pleurisy may run.

Tuberculosis may exist in a latent stage, but may be ex-
cited into activity by whooping-cough, so that we may have
post-mortem signs of phthisis.

I need not dwell on the morbid conditions of tuberculosis.
The foregoing complications do not afford us any character-
istics by which we can distinguish them from the same
diseases when they occur without whooping-cough.

§ 25. State of the Heant.

We know that the cireulation is disturbed, and the perfect
airation of the blood interfered with, in pertussis, We have
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meningitis, and from whence we have the name ‘tuber-
cular.’

Whooping-cough may be the exciting cause of this disease,
especially when the attack is very severe. As it is an
insidious and fatal disease, its supervention should be guarded
against.

§ 27. Other Newroses.

We may have general disturbance of the nervous system,
produced by the long continuance of the cough and the
paroxysms, In infants in whom the process of dentition is
still going on, this disturbance may lead to formidable con-
vulsive seizures, especially in irritable children.

In many cases of death from infantile conwvulsions, the
scalpel does not throw much light upon the cause of death;
at least we do not find any lesion sufficiently marked or pro-
nounced so that we could fix upon that as the cause. We
may find symptoms of cerebral or spinal congestion, but these
conditions, we know, are frequent in childhood, and not
necessarily fatal. We can, however, understand that death
may oceur from exhaustion, following on convulsions and dis-
turbance of the nervous system, even though we have no
pathognomonic changes to confirm our opinion.

§ 28. Enlargement of the Tracheo-Bronchial Glands.

Enlargement of the tracheal and bronchial glands is very
frequently met with in delicate, strumous children, in whom
we have enlargement of the cervical, inguinal, and other
superficial glands. 'We may have these glands in an inflam-
matory state; we may have hyperplasia, with cheesy de-
ceneration and breaking down of the centres of these glands.
Enlargement of these glands, as we have seen, plays an
important part in the history of the pathology of pertussis.

I may here mention Dr. Ley’s views. He suggested that
mere inflammation of the mucous membrane of the air-
passages might cause swelling of the absorbent glands of the
bronehi of the neck. This is a circumstance which Watson
thought probable from having found enlargement of the
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to cure whooping-cough by means of a nitric acid mixture,
This nostrum had a short-lived reputation. Bromide of
ammonium in his hands achieved equally marvellous results,
In the hands of other observers it was found to be not so
efficacious, It is a useful medicine under certain indications.
Not having so much faith in Gibb’s remedies, a certain degree
of seepticism creeps in about his observations.

Is the urine always saccharine? I believe it to be the
exception to find it so. I have examined the urine of fifty
children with confirmed whooping-cough, and could only find
traces of it in thirteen. It might be possible to account for
the presence of sugar in the urine of children without aserib-
ing it to the irritation of any nerve, if we simply remember
the kind of diet on which children live. This pathological
indication I do not regard as of the slightest value.

In what state are the kidneys? They share in the general
congestive state found in other organs, due to known causes.
I have never seen hemorrhage from the kidneys during the
course of whooping-cough, or blood in the urine.

Steffen says that albumen may be contained in the urine
at the time of violent seizures, or shortly after them, but that
investigations are wanting as to whether admixtures of blood
are also present in it. I can supply this hiatus. Under the
microscope blood-corpuscles are not found. In this survey of
the clinical and pathological phenomena of pertussis, I have
striven to prove that they have to be divided into two great
classes: 1. Those which are peculiar to this special form of
zymotic disease ; and 2. Those which are common to it with
other diseases of children, but which still are linked to it
by characteristic features.

If we consider the clinical and pathological phenomena
of those diseases with which I have allied it, we shall
find that my method of classification also applies to them,
This is apother link in the chain of evidence I am con-
structing,
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and brain congestion; in two, capillary bronchitis; in two,
pneumonia.

In the first case of spasm of the glottis, the child, a girl,
was in the second stage of pertussis; she was eleven months
old. She was playing on the floor of the nursery, and, as the
mother told me, she was seemingly better. A severe attack
of paroxysmal coughing came on. When the mother lifted
her on her lap, the child was stiff. Death must have been
almost instantaneous.

Post-mortem six hours after death. Child was well-
nourished ; post-mortem ecchymosis established. The ques-
tion here arises, Where was I to seek for the cause of death
in this case ? In the locale of the glottis, in the lungs, or in
the brain? Would there be any well-marked lesion found,
or any alteration in the recurrent laryngeal nerve ?

Autopsy I. Brain.—Membranes highly vascular, but
there was no effusion over brain substance. Intense con-
gestion of brain, with slight effusion into ventricles. Con-
sistence normal. On subsequently examining a small section
under the miecroscope, the injected state extended even to the
minute vessels, but there was no exudation in the per-
vascular spaces. There was a well-marked lesion on freenum
lingue, Fauces highly injected and swollen, and this ex-
tended some distance down trachea. Recurrent laryngeal
nerve unaltered.

Lungs—On opening thorax the lungs had seemingly col-
lapsed, though they felt spongy and normal. On section it
could be seen that they were congested. They floated in
water. On a more minute examination the larger bronchi
were found to be red, and swollen in the interior, and filled
with mucus. Towards the periphery of the lung there were
some collapsed lobules.. Except these alterations, there was
nothing else worthy of note as far as the lungs were con-
cerned. |

The seeming collapsed state of the lungs can be explained
by the prolonged expiratory efforts in the paroxysm, thus
emptying the lungs of air; but as spasm of the glottis and
death immediately took place, there was no inspiratory effort
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to make up for the air that was lost. The heart and other
organs were found in a simple state of injection, consequent
upon the mode of death. There was some food in the
stomach, and its lining, except for a little redness, was almost
normal. The liver did not present any appearance of
degeneration or structural change. There was a little urine
in the bladder, but it was not saccharine.

I have never met with a similar case to this ome. The
whooping-cough was progressing favourably, running its
course to recovery. There was no marked morbid lesion to
account for death, which in this case was due to spasm of the
glottis, the child being suffocated by its long continuance.
Though we know spasm has a mnervous origin in either the
trifacial, pneumogastric, and spinal nerves and acting through
‘the medium of the spinal marrow and inferior or recurrent
laryngeal, intercostal, and diaphragmatic nerves, yet the
changes in these nerves are so obscure that we cannot with
our present instruments fix upon or observe them.,

We cannot isolate though we may measure nervous force;
there are molecular changes and molecular groupings which
are unappreciable, at present, by our senses : so that we may
have, in connection with the nervous system, solitary torpedo-
like discharges which may do an infinite amount of harm
amidst the living elements, or bioplasm, without leaving a
trace behind either as to the manner or the method of its
discharge,

In making post-mortem examinations I have had on many
occasions to wonder :

1. Why my subject should have died from the trifling
lesions my scalpel revealed.

2. How my subject could have lived so long, with the
serious mischief present before my eyes—brain, heart, lung,
liver, and almost every organ in advanced stages of disease.

The next two cases are those of the two children who died
from infantile convulsions, consequent upon feething and
brain congestion.

Autopsy IT—The subject of this post-mortem was a male
child aged thirteen months, who had been suffering from
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pertussis for three weeks. The paroxysms had been very
frequent and severe. Convulsions came on, and I was only
called in when the child was in a moribund state. He died
five minutes after my arrival. :

Post-mortem eight hours after death. Rigor mortis estab-
lished ; the child had lost flesh. Brain and membranes highly
congested. Congestion not confined to larger vessels, but
permeated all the minute capillaries. Increase of fluid over
convolutions. Considerable effusion into ventricles. Brain
texture slightly altered.

Microscopic examination of a section revealed, besides in-
jection of minute vessels, transudation or migratory corpuscles,
the result of the intense congestion. This state must have
existed for some days, consequent upon the severe paroxysms.
The lungs were much collapsed and shrunken, but felt crisp
and spongy to the touch ; they were in a high state of con-
gestion. A portion of the lung was completely collapsed, and
did not float in water. There were several emphysematous
patches. On opening some of the larger bronchi I found
them tumefied, filled with a thick seerefion which under the
microscope was found to consist of mucus, some pus-cells in
which micrococel could be seen. Slight enlargement of the
bronchial glands. There was no sign of inflammation in
pneumogastric nerve. Slight congestion of the heart. The
mucous membrane of stomach was red, irritable, and highly
injected ; the mother informed me the child had suffered
very much from vomiting. Liver and kidneys filled with
blood.

Dentition was very backward in this child. He had only
four incisors; the other teeth were just escaping from their
capsules, and only required the gum-lancet to relieve them.
Had a medical man been called in, probably convulsions
might have been averted. This case is a very typical illus-
tration of what we meet with in general practice.

The little patients are first treated with domestic remedies
for some time; mischief is insidiously going on. When a
Joudroyant attack like convulsions comes on, the physician is
summoned, but only to witness the euthanasia of his patient.
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found the disease more prevalent amongst girls than boys.
This may bear some relation to the relative proportion of
boys and girls in town. I have not been able to trace any
relation between pertussis and neasles. Their occurrence
together is a coincidence. Climatology and seasons do not
seem to influence it.

In treating of the pathology of whooping-cough I have
advanced a speculative theory on its origin, and I have
endeavoured to support my theory by argument and by
observations based partly on fact and partly on analogy.
How far I may convince those who may read my essay, I am
unable to say. Though I have indulged in theory, yet I have
not lost sight of the great end of theoretical discussions, viz.,
the practical deductions which may lead us to treat perfussis
rationally and scientifically. It may be true that I have not
unravelled all the hidden threads which encircle whooping-
cough, that I have not satisfactorily accounted for all the
phenomena attendant upon the disease, yet I hope to prove,
that whether my theory be right or wrong, we may derive
rational measures therefrom, which may assist us in our
efforts to treat what has been so long considered an oppiro-
brivm medicorum.

§ 31. Summary of my Views.

I have endeavoured to investigate thoroughly the patho-
genesis of pertussis, with what results the reader will form
his own opinion. -

A brief summary of my views, or a recapitulation of my
data, will place my provisional conclusions in perhaps a
simpler light.

1. Pertussis depends on a specific poison or contagium ;
this is universally admitted.

2. This contagium is active—highly infective. This is
also granted.

3. The contagium is analogous to the contagia which
produce splenic fever, measles, scarlatina, variola, etc.

4. It has a particular determination to the lungs.
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In 1847 Dr. Duncan published a paper, in the Dublin
Quarterly Jowrnal, on the propriety and practical utility of
classifying whooping-cough amongst the exanthemata. He
based his arcuments on somewhat similar general principles
to those I have advanced. Thus the regularity of the course,
the universal susceptibility to the influence of whooping-
cough, the occurrence but once in life, and the propagation
by a specific poison of the disease, struck him as seeming
links between the exanthems and whooping-cough, and sug-
gested to him a new classification for the disease.

There is a difference between Dr, Duncan’s theory and my
oW,

In the history of medicine the student will find that there
are few theories advancad, even in modern times, which do
not bear some relation to some theory advanced at a previous
time; as George Meredith! says: ¢ The moderns live on the
ancients, and not one in ten thousand can refer to the par-
ticular treasury he filches.

Hypotheses or guesses have frequently been advanced to
account for phenomena ; and they are useful if we follow out
the advice of Herschel about them. He tells us that hypotheses
have often an eminent use; that a facility in framing them,
if attended with an equal facility in laying them aside, when
they have served their turn, is one of the most valuable
qualities which a philosopher can possess ; while, on the other
hand, a bigoted adherence to them, or, indeed, too peculiar
views of any kind, in opposition to the tenor of facts as they
arise, is the bane of all philosophy. This is sound advice,
though not adopted by our modern philosophers.

We are told that the eminent biologist Haeckel, speaking
at a dinner at the Palais Royal, Paris, remarked, in reference
to the discussion which is going on about spontaneous
generation: ‘Even though spontaneous generation be dis-
proved in the laboratory, yet we must admit it, as it is neces-
sary for the full comprehension and development of the
evolution theory.” This method of substantiating a theory
is not a scientific one,

} George Meredith, ‘ The Egoist,’ vol. iii. p. 62,
4
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CHAPTER II.

§ 1. The Proplylaxis of Pertussis.

THERE has been no systematic attempt made to educate the
public on the preventive measures which should be adopted
to limit, check, or stamp out whooping-cough. There are few
diseases about which there is more lamentable ignorance and
carelessness amongst the public, and the people sin in con-
sequence of this. Though it is popularly believed to be con-
tagious, yet no precautions are taken to prevent infection,

There is one great fallacy against which for many years I
have contended, though I regret to say without much result.
The public believe that every child must have whooping-
cough, measles, and scarlatina, and as they must have these
diseases, the sooner they contract them the better. When I
have asked sensible fathers and mothers why children should
have such diseases, they have fallen back upon their experi-
ence, and told me that it was one of the laws of Providence,
and that there was no escape from it.

Whole hecatombs of children have been sacrificed at the
Moloch of custom and superstition. We have a great work
to do in the present and in the future. We must kill this
false idea ; we must endeavour to enlighten the public on this
fallacy ; for this purpose we must begin with the most
numerous class, and one of the first lessons must be that it is
not necessary for children to have measles, whooping-cough,
or any infectious disease, if they would acopt the true great
laws of Providence, if they would assist in the prevention
and spread of each single case of infectious disease, if they
would attend to the health of their houses, if they would only
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§ 2. What are the Preventive Measures mecessary to check
the spread of this special Contagium ? — Modified
Quarantine or Isolation ?

The disease never arises spontaneously : this is a cardinal
point in my faith. Spreading, then, by contagium, an efficient
quarantine should be carried out, to keep the healthy from
the unhealthy.

1. In publie institutions where there are a laree number of
children, and where children are constantly coming in,
quarantine is necessary and practicable.

It is painful to witness the suffering of a large number of
infants and children in paroxysms of whooping-coungh. An
illustration from experience will show how much can be done
by isolation, combined with hygiene, to limit the spread of
whooping-cough amongst children. In 1869 I took charge
for the first time of an institution in which there were a
number of children and infants. There was a nursery, and
in this nursery there was a patent cradle in which six infants
could be rocked at the same time, and in this cradle might
have been seen six little human waifs, strugeling with the
paroxysms of whooping-couch, gasping, palpitating, choking,
amidst a close polluted atmosphere. The nursery was badly
constructed. There was neither sufficient light nor ventilation,
As all contagia become more virnlent in polluted air, I had
an opportunity of witnessing whooping-cough in some of its
most painful forms. I need not detail all the steps taken to
alter this sad condition of sanitation; it is sufficient to say
that I was fortunate enough to secure the support of the
managers. A new nursery, three times the size, was opened ;
every article of clothing was destroyed that had been used in
the old nursery ; only fresh admissions were allowed in the
new nursery. The infants who had whooping-cough were
kept in the old nursery, which I improved by new ventilators,
and by the free use of disinfectants, by enforced cleanliness,
so that in time the disease amongst the little infants in the
old nursery came to an end. As regards admissions to the
new nursery, as I saw every patient on entrance, I was able
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Removal is not always efficacions, In too many cases it
simply means transferring the disease from one town to
another, the children frequently breaking out on their arrival
with the very disease they have run away from. If we could
establish amongst all classes a belief in the value of pre-
ventive measures against whooping-cough, we would not re-
quire to advocate such a step as removal, as the disease would
become rare, and when it did occur, active steps would be
taken to limit it.

Isolation, then, is the first prophylactie, and each family
must carry it out as fully as their circumstances and room
permit.

2. Clothing and articles used by patients suffering from
pertussis may carry the contagium. I have given an instance
to prove this (p. 14), so that disinfectants and stoving should
be employed to destroy the contagium. We have many dis-
infectants to select from, and we have in Ransome’s apparatus
a ready, cheap, and excellent method of disinfection by heat.
Every town and village should possess a disinfecting appara-
tus. We spend now millions annually upon sanitation, upon
great schemes of water-supply and drainage, so that we must
not begrudge a trifling expenditure in order to more fully
carry out practical hygiene. The eclothing of infants is not
very expensive, so that when a baby has whooping-cough,
the cheapest plan in the end would be to burn the articles
used.

3. I need only say a few words about the general hygienic
conditions of households. We know that disease loves dirt;
that foul air and sewer-gas are the favourite elements in
which contagia thrive, so that the general principles of
hygiene must be carried out, and children should have all
the advantages of cleanliness, pure water, fresh air, light, and
all those essentials to health.

4. Tt will naturally be asked, Do you propose to keep the
child in one room during the whole period of whooping-
cough? T should be far from advocating such an unwise
measure, though T have seen a great deal of harm done by
sending children out in all stages of the disease, without con-
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will be taxed about providing for exercise and isolation, yet T
think they should be capable of rising to the emergency. If
they remember what an amount of trouble whooping-cough
causes, a little extra trouble will not be spared to keep the
healthy from the unhealthy. In those institutions wherein
whooping-cough is now not a visitor, but one of the family,
looked upon as a necessary condition of babies and children,
I can imagine that a serious amount of trouble will be
involved in any effort at isolation, and managers may stand
aghast at an attempt to stamp it out, limit or check it. It is,
however, possible to do so; it is work that should be done,
even though it may cost time and money.

Within my own recollection it was believed that erysipelas,
hospital gangrene, bed sores, were conditions necessary to
surgical operations and hospitalism; I need hardly say, at
the present day, we do mnot believe such false doctrines.
Erysipelas, hospital gangrene, followed on dirt, uncleanli-
ness, foul air, bad ventilation ; and bed sores were produced
by bad and careless nursing, by dirt and uncleanliness.
They stood in the relation of cause and effect. They are
now almost unknown in well-managed hospitals, and if they
ocenr, we may take it for granted there is some defect in the
hygienic arrangements, or in the nursing. Whooping-cough
will flourish and thrive in a colony of infants; it will remain
there, and be handed down to the next colony, unless some
steps be taken to destroy it.

I shall be met by the objection, it would be impossible to
provide isolation fora large number of infants; and in certain
institutions there is such a large annual supply, that the
accommodation required would be excessive. This objection
would have great force, if preventive measures against
whooping-cough were only to be taken by the managers of
public institutions ; but I mean prophylaxis to worl all round.
If we could induce the higher-class, the middle-class, the
working-class, to regard whooping-cough as a serious disease,
to adopt precautions against it, to practise isolation, to keep
their children from school when suffering from it, to prevent
contact with other children, to stop travelling by cab, omni-
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In olden times, when a gun called a blunderbuss was used,
a large quantity of shot was placed in it; when it was dis-
charged there was a great waste of lead, but the sportsman
had the hope that some of the pellets would hit the object
aimed at. We might understand the rationale of using the
above-named medicines, if they were all compounded in the
same mixture; the prescriber might have a hope that some of
them would reach the disease, and thus do some good.
Administered singly, it is not easy to understand on what
theory they could be prescribed.

In the absence of any precise knowledge on pertussis, a
number of plausible hypotheses were put forward, and various
medicines were tried to support these guesses,

I shall devote a short space to the consideration of some of
the methods and theories of treatment advanced, selecting
some of the most interesting. It is well to know what has
been done in the past. I shall commence with the views of
that great and astute observer, Cullen ; reading by the light
of the advanced knowledge of the present day his descrip-
tion of pertussis, I am more than ever impressed with his
power of observation.

There is a growing tendency to ring in the new: there is a
feeling in favour of foreign medical literature, and theories
supported by foreign names find favour which would be
simply laughed to scorn if advanced by a plain-sounding
English name, as Thompson, Jones, or Simpson. This very
much arises from the desire for novelty, from a weakness of
human nature so well expressed in the words, omne ignotum
pro magnifico. I must lament over the neglect of our old
medical writers. 'We should not ring out the old in favour
of the new merely because it is mew. Cullen is not
sufficiently read. How terse is his definition of whooping-
cough simple: ‘Morbus contagiosus; tussis convulsiva,
strangulans, cum inspiratione sonora, iterata, seepe vomitus.’
There is a text for half a dozen pages of descriptive word-
painting,

Describing it in detail, Cullen tells us that this disease is
commonly epidemie, and manifestly contagious ; that it seems
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be abridged : it will, he says, ‘in all probability run a certain
course, and our business is to conduct it evenly and safely to
. the end of its course. You will find different persons em-
ploying and praising different plans of treatment, the object
in all cases, however, being the same, viz, ‘to ward off in-
flammation, and to quiet irritation.” I think there can be no
question as to the soundness of this advice, and that Watson
has struck the key-note of what treatment should be, in the
few last words in the sentence I have just quoted. I must
leave Sir Thomas Watson for the present and turn to a group
of remeaies, such as benzine, carbolic acid, petroleum, gas-tar,
salicylic acid, turpentine; quinine, chlorine.

These are the outcome of the experience of later years;
most of them are recommended in the form of inhalations.
This method of treatment is significant of the belief in an
active contagium, to be controlled by means of antiseptics.

Inhalations have been practised for years, but ever since
the introduction of gas they received a new development.
It was said that those who lived in the neigchbourhood of gas-
works did not suffer from whooping-cough, and that their
children thus escaped it. The rationale is supposed to be,
that the contagium could not live in the products given off
by gas manufacture. In the hope that a remedy was at last
found, physicians recommended mothers, who had children
- suffering from whooping-cough, to take them for exercise to
the neighbourhood of gas-works. In some cases children
were admitted within the works, and were allowed to pass
throngh one of the rooms, in which they were exposed for a
ghort time to the pungent vapour of chlorine. This system
was highly praised, and it soon became a popular remedy.

When a student I was apprenticed, under the old system
of instruetion, to a practitioner of the old school—a shrewd,
clever, but eccentric man ; he had, what I may truly call, an
immense practice amongst all classes: a large city being the
sphere of his labours. He enjoyed a great reputation for
treating diseases of women and children. The consequence
was I saw a great variety of infantile disease, and whooping-
ecough was a leading speciality, owing to the reputation of

i
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the malady, but the mothers declared that the paroxysms were
shortened, and that the children derived benefit from the air.

I do not pretend to give an opinion on the data of those
years, Since then I have tested the remedy, and examined
statisties which have been published on the subject, and my
conclusions are :

1. That in the majority of cases, no amelioration in the
symptoms or in the duration of the malady has resulted
from it.

2. That in a minority of cases some benefit has been
derived from it. It has not cut short the paroxysms, so that
its speeific value must be considered as non-existent., Its
claims as a specific have been considered by other observers.
Lochner! sent forty-three children into the purifying chambers
of a gas-works, so that they could breathe the exhalations of
the lime used in purifying the illuminating gas. - Twenty-three
boys and twenty girls were subjected to this treatment, eleven
of them being less than a year old. The results are said to
have been for the most part favourable.

Commenge? sent eighty-eight children to the gas-works
of St. Maud. Of these fifty-four were cured, twenty-four
improved, while in ten no result could be determined. Each
sitting lasted about two hours, and each successful case
required on an average eleven or twelve sittings. Maingaulf,
Blanche, Bergeron, Barthez, Roger, and Bouchut have de-
clared against making this use of the gas-works, partly from
the want of results, and partly because they regard these in-
halations as hazardous.

More recent investigations confirm my view. A valuable
report was presented to the French Academy of Medicine by
its president, M. Henry Roger, ‘On the Efficacy of the
Emanations from Gas-works in Checking or Moderating
Whooping-Cough.” The following is an abstract of M.
Roger’s interesting report :3

M. Roger examined with much care the various statistics
which have been published in France on the subject, coming

! Lochner, Ziemssen, loc, cit, ante.  * Commenge, Ziemssen, ut supra.
¥ ¢ Progriss Médical,’
b—2
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In 1875, Lee published in the British Medical Jowrnal,
vol. ii. p. 425, a paper on the treatment of whooping-cough
with carbolic-acid vapour. The same remedy had been pre-
viously recommended by Burchardt! in 1874, Jefferies? fol-
lowed in the same path, and recommends the inhalation of
carbolic acid fumes ; his method is very simple, and may be
useful in purifying the room—a very important requirement
in all cases of whooping-cough.

At the fever hospital which I attend, I have an apparatus
for properly burning carbolic acid, which I have found very
useful, especially in cases of small-pox.

Jefferies directs that the patient be placed in a room, with
closed doors and windows ; heat the kitchen-shovel, and
place on it two drachms of common carbolic acid. He states
that if the patient happen to have a fit of coughing, it will be
cut short by breathing the carbolized air. This should be re-
peated three times a day, and the rooms frequented by the
patient should be carbolized, especially the bedroom. I agree
with his suggestions about purifying the air of the chambers
used by the patient, but I cannot approve his plan as far as
the child is concerned.

Various other disinfectants have been tried, in the hope of
acting directly on the mucous membrane of the air-passages,
and on the special contagium.

Lesser? employed inhalation of petroleum; and Letzerich,*
believing that whooping-cough is due to the presence of
fungoid spores, directed the inhalation of muriate of quinine
in the form of powder, in combination with bicarbonate of
soda and gum arabic,

According to his report of three cases treated in this way,
the convulsive attacks are said to diminish, after about eight
or ten days, and the third stage soon ceases. I have dwelt
for some time on these various forms of inhalation, in order to
show the tendency of modern lines of treatment. I shall
presently have to refer to certain forms of inhalation and pul-

1 Steffen, loc. cil.
* Jefferies, British Medical Journal, 1879, p. 965.
3 Steffen, loc. cit. ¢ Thid.
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having thus secured the great desideratum, would be unwise,
for the sake of novelty, to try a new remedy.

This principle of numbers is illustrated in antiseptic
Surgery.

A. operates forty times with the best results, his dressings
being after his own method. B. has an equal number of
operations with a similar result. As there are cent. per cent.
of recoveries, A. and B. act wisely in adhering to their own
plans. But the case would be different if A. had twenty
deaths, while B. had none, for then there would be a legiti-
mate reason to test the efficacy of the system by which B.
obtained such favourable results.

I might dwell longer on this subject, as it affords ample
food both for snggestion and thought. Exaetness in medical
reasoning is a great want; there is an abuse of inductive
‘inferenee hoth as to cause and effect, and hence for the treat-
ment of certain diseases we have a host of remedies. The
post hoc is propter hoc.

After this digression I return to the subject of treatment.

The method I have followed for years has afforded me good
results, looked at from the numerical standpoint I have just
mentioned. It does not pretend to be treatment of a specific
nature. I have endeavoured to guide the disease scientifi-
cally to a successful issue.

In all plans of treatment certain modifications must be
made, depending on the occurrence of exceptional phenomena.
Every plan of treatment must be modified to suit the age,
constitution and the environment of the patient; thus, for
instance, we could not pretend to treat a delicate strumous
infant with whooping-cough in the same way as we would
freat a robust, strong, and healthy infant ; nor would we use
the same measures for an infant that we would employ for a
child of two or four years of age.

Treatment of a Simple Case in a Child under Two Years.

The disease is more dangerous in an infant; it is not so
well able to resist the depressing influence of the contagium ;
it is more unmanageable: for instance, it is impossible to
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of which the child pants for breath. Sometimes the
paroxysms in this stage are so continuous that the con-
junctivee become injected. When the child is put to bed in
a cold room, after having previously been in a warm nursery
or kitchen, there is an aggravation of the symptoms and
some spasmodic inspiration resembling croup,

The next stage is not far off. The whoop soon commences.
The mother then knows what the disease is, and in her anxiety
rushes off with the child in her arms to the nearest chemist, or
perhaps to the doctor. In the second stage we most frequently
meet with whooping-cough amongst the children of the
working-classes. Mothers have but too frequently come to
my house with their children in confirmed whooping-cough.

I have seen in chemists’ shops, and particularly in that of
one chemist who has a reputation for treating infantile
diseases, a number of children at one time, suffering from
whooping-cough, waiting for the specific in the shape of the
fourpenny mixture which is to cure the disease. It is thus
whooping-cough is spread ; it is thus complications arise.
Independent of the harm done by the mothers, the mischief
caused by this elass of chemist is very serious. I am glad
to say that the most respectable chemists confine themselves
to their legitimate duties, but the preseribing species is not
uncommon. He does harm not so much with whooping-
congh as with other diseases. When a child is brought to
him with incipient hydrocephalus, he directs attention to one
prominent symptom. He treats the cough, tells the mother
that the child has bronchitis, and that his mixture will soon
set the child all right. The poor mother soon finds out that
it is all wrong; the child grows worse, and it is evident that
a certificate of death will soon be required. A medical man
is then called in, who at once recognises the disease and
pronounces the fatal verdiet: ‘You have called me in too
late” This is only one illustration out of many I could give
to prove the harm done by this species of chemist. The
legislature may possibly, in time, do something to alter
this sad condition of affairs, and to protect infant life,

As a rule, then, we see pertussis in the second stage, If
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It must vary according to the intensity of the contagium, the
particular receptivity of the infant, and the general environ-
ment. I have never seen the first stage terminate the disease,
though I have not the slightest doubt that the second and
third stages may be modified by care and attention to diet,
warmth, hycienic surroundings. All contagia, as those of
searlatina, measles, variola, are more intense under certain
conditions, When a child has whooping-cough under insani-
tary conditions, we may feel sure that the second stage will
not only be more painful, but more dangerous. If the patient
can be placed at home under ordinary favourable sanitary
condivions, I do not think that removal is advisable, or that
the disease will be cut short by sending the child away to
another atmosphere. When there is overcrowding, defective
hygienie arrangements, want of room in a household, there
can be no question of removal being not only advisable but
necessary.

In simple cases, and with ordinary children, by this method,
the child is steered through the first stage to the second, when
we meet with the paroxysmal cough, so characteristic of the
disease.

Sir Thomas Watson has left us a graphic deseription of the
phenomena. It is this paroxysmal stage which excites so
much commiseration, and we need not wonder that so many
remedies have been used in the hope of cutting it short, and
saving so much suffering. Simple drugs which would do no
harm if they did no good, poisons which might promote the
euthanasia of the infant, have been tried, and praised by
those who introduced them.

‘What can we do for this stage ? There are three leading
indications which we have to fulfil :

1. To palliate or cut short the paroxysm.

2. To relieve the irritability of the lung.

3. To assist expectoration.

1. Many favourite medicines may be selected for the first
indication. Hydrocyanic acid! is said to be very useful by
West. I have not found it so. It is a dangerous remedy for

1 West, loc. cit. ante.
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puscles from the vessels, he was persuaded in advance of
the favourable action of this remedy. At first he made use
of comparatively small doses repeatedly ; subsequently, with
better effects, he gave larger doses more frequently. He
advises the use of the muriate of quinine, as the more soluble.
Still, the sulphate appears to be taken up by the system just
as easily. In the Jehrbuch fiir Kinderheilkunde, N.S.T.,
p. 235, he reports the case of a girl of eight months, who had
been ill for two weeks, and that of a girl, seven years, who
had been ill three weeks before. The former was completely
cured in forty, the latter in thirty-eicht days. In the same
journal, iv. p. 103, he insists that we can attain good and
prompt results only when large doses of quinine are given
before the disease has reached its height. Beidenbach (1869)
has reported that in an extensive epidemic he has seen the
best results from this treatment.

I have used quinine and bark for the treatment, but not
with the hope of cutting the disease short. We do not
attempt to act specifically on the contagia of typhoid, variola,
measles, or scarlatina. It is true that sulphurous acid, sul-
phite of magnesium, salicylic acid, carbolie acid, have been put
forward with this objeet in view, but though cases have been
brought forward in support of the efficacy of these medica-
ments, yet we know that such a form of treatment has failed
in the hands of independent observers. 'We may prevent, we
cannot act specifically, on any zymotic disease; so this
quinine treatment, in my opinion, has no scientific value.
In the second stage of the simple class of case I am now
deseribing, the child may go out when the weather is fine.
Much benefit is derived from the fresh air. The infant must
be warmly wrapped-up. It is needless to say that pre-
cautions must be taken against spreading the infection, and
that attention must be paid to the hygienic environment of
the patient, ventilation, diet, temperature, ete. All handker-
chiefs used for receiving expectoration, nasal secretion,
vomiting, should be destroyed.

2. Many medicines are useful in relieving the irritable
state of the bronchial mucous membrane. I have used bella-
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is required in sailing such a vessel. If we could witness the
bearing of the same yacht in a stiff breeze, or in a stormy
sea, we should form a different opinion, and recognise the
areat skill and ingenuity that are required to guide the vessel
and even to keep her afloat amidst the elements which seem
to be contending for her destruction. The yachtsman must
be prepared for smooth harbours and stormy seas, and for the
complications which may arise.

The physician, when he has to guide the frail infant
through pertussis, does so with greater ease when the case is
simple ; but he must be prepared and armed for the disturb-
ing elements which may interfere with the safe conduct to
health of the little vessel he is also guiding, and for the com-
plications which make whooping-cough so dangerous.

Complications in Children under Two Years.

1. We may have brain congestion, with drowsiness and
other well-known symptoms, oceurring in consequence of the
violence of the symptoms. . We may have brain symptoms of
trifling and of serious moment, This first group of compli-
cations will tax the physician’s power. Cairying a simile I
have used before a little farther, he will have to steer the
vessel through very troublesome waters, If he wrongly uses
the rudder, or puts on too much canvas, he will run on a rock,
capsize, or sink the craft. He will have to exercise his
judgment, to decide whether mild or vigorous treatment is re-
quired. The difficulty is to diagnose the exact condition on
which the symptoms depend. West gives a wise caution:
¢ If, mistaking the import of the nervous symptoms, we direct
our freatment to some imagined mischief within the chest
alone, and make free use of antimony and other depressing
medicines, we will aggravate instead of relieving the difficulty
of breathing, ete. The irritability of the nervous system
increasing in proportion as the respiration becomes im-
paired, we will hasten the occurrence of convulsions and of
those formidable symptoms we desire to avoid” We may
have some cases in which the symptoms of congestion may
be slight, which will soon yield to mild treatment, as the
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active agent to reduce, whilst in aconite we have another
controller of febrile disturbance. Half a minim may be given
to an infant every four hours, mixed with some simple saline
mixture. For sleeplessness, we can resort to bromide of
potassium, in doses proportionate to the age of the child, and
combined, if necessary, with a small dose of chloral hydrate.
We must support the strength by chicken-broth, beef-tea,
milk, and other nutritious foods ; and when convalescence 1s
coming on, we must have recourse to some form of strength-
ening syrup, or some suitable tonie,

2. We may have to deal with complications chiefly refer-
able to the chest.

Capillary bronchitis, in which the small air-tubes are in-
flamed, may prove an element of peril. We shall have to
diagnose it accurately from pneumonia. It is a complication
fraught with peril to an infant. If we deplete by depressing
medicines, under the belief that we are treating pneumonia,
we shall increase the severity of the symptoms, and simply
induce a fatal result. Providing we have made ouf our
diagnosis, our treatment should be directed to soothing the
inflamed bronchioles, whilst at the same time we endeavour
to relieve them. For the first indication we may use poultices,
warm fomentations. I have been in the habit of applying a
large sponge, dipped in hot water, keeping it to the chest
until the whole surface became reddened. A linseed poultice
may then be applied. I know no better remedy than the hot
sponge in this condition. For medicine, I place reliance on
ammonia, ipecacuanha, and senega, It is unnecessary to say
that particular attention must be paid to the atmosphere of
the child’s room, and the infant must be carefully watched.
‘We have to guard against pulmonary collapse.

In treating capillary bronchitis, we must specially guard
against reducing the child’s strength by depleting treat-
ment, as antimony. Those who practise in manufacturing
towns rarely find occasion for this medicine, As a rule, more
stimulating expectorants are required, as senega. I know of
no better mixture for children suffering from capillary bron-
chitis, than one containing ammonia, ipecac., senega, and

6
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especially if by removal the child can be placed under better
hygienic conditions.

Pneumonia will -afford us an eppor t.uml;;,r of exercising our
judgment. The first thing necessary is to diagnose it. In
the pneumonia of infa-.nts, I am inclined to agree with those
who adopt an expectant treatment; who rely upon the
natural powers to overcome the disease, who assist in pro-
moting recovery by attention to diet, warmth, and hygienic
surroundings, in place of putting their sole reliance upon
medicine. This expectant treatment does not simply consist
in folding your hands, and looking on while the patient is in
peril, and you simply watch and wait for nature alone to
overcome the peril. If is something far different from this.

Recognising that in infancy and childhood pneumonia
almost invariably runs to recovery, the physician places his
patient in a favourable atmosphere. He attends to the tem-
perature and moisture of the room, applies someé soothing
applications to the chest, as linseed-meal poultices; he feeds
the child with milk, beef-tea, wine, and brandy ; he attends
to the bowels, to the process of dentition; he watches the
symptoms, ready to step in at any moment; he gives some
simple medicines, as bicarbonate of potass, or a saline mix-
ture, and under this regime the patient recovers. Better
results are secured in this way than by inunction with mer-
eury, or by leeches.

In watching a case, the physician must be prepared for
emergencies. There are occasions when medicines may be
required—when the breathing is laboured and hurried, and
nostrils expanding with painful frequency, the pulse small,
thin, and almost uncountable. In this state we have a sheet-
anchor in ammonia.l T have seen it act like magic. It may
be given in milk, or in combination with senege. It does
not require a theory to explain its action. The use of stimu-
lants, as brandy, wine, may be required, and we shall have to
Judge each case on its individual merits. It may not be
necessary to stimulate in every case, but it is better to err on
the side of over-stimulation, than on that of depletion,

1 Bee Formula 44,
N






Its Pathology and Treatment. 85

3. Whooping-cough may be complicated with a disordered
condition of the bowels. We may have symptoms of gastric
disturbanee, foul tongue, offensive evacuations, loss of appetite
with chronie irritation of the gastro-intestinal tract, which
may give rise to febrile disturbance. The intense vomiting so
frequently a concomitant of whooping-cough may set up this
irritation. Speaking of these complications, Tanner tells us
that if these symptoms eontinue for some time unrelieved,
the chronic irritation of the digestive mucous membrane gives
rise to a remitfent fever in which the attacks of cough
become more frequent, the breathing gets oppressed and
hurried, the child’s aspect becomes peculiar, and it is
constantly picking its nose and lips. There is also increasing
emaciation, and febrile exacerbations and remissions are
observed twice in the twenty-four hours. Should the dis-
order proceed further still, serous effusion into the ventricles
of the brain may take place, or disease of the mesenteric
glands will very likely result.

Diarrheea forms a serious complication in infants. It is
often one of the first indications that whooping-cough is
coming on. There is an excessive infant mortality registered
from diarrhcea. If it were possible to arrive at the truth, it
would be found that whooping-cough existed in a very large
percentage of the cases. The treatment of the disordered con-
ditions of the bowels resolves itself into correcting the primee
vie. To regulate the secretions hyd. cum cretd and pulv.
rhei will be found very serviceable, and when the bowels are
brought into a healthier state by these alteratives we can give
with advantage a mixture containing bicarbonate of potash,
cascarilla, and syrup of orange-peel? The diet must be care-
fully regulated. Milk mixed with lime-water, potash, or
soda-water will be found useful. To correct the diarrhcea,
we can fall back upon the ordinary chalk mixture with
catechu, or mist. heematoxyli.

4. Complications with various forms of hamorrhage.
Owing to the violent paroxysms h@morrhage may occur,
By the convulsive efforts of coughing we may have :

! Bee Formule 17, 18.
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consideration and treatment. I shall select from my note-
book one or two cases illustrative of treatment, and to render
my views clearer. Though I do not believe we have any
specific for whooping-cough, yet my medical scepticism does
not reach so far as to say that we have no treatment for
some of the conditions which intensify whooping-cough,
rendering it not only painful to witness, but dangerous.

Medicine has great power when judiciously used. A good
deal of opprobrium has been brought upon medicine by
vaunting the value of certain drugs, declaring that they
were specific in their action, and that the paroxysms of
whooping-cough were not only shortened, but cured by their
administration. For instance, if we take the nitric acid and
bromide of ammonium plans of treatment, we have an illus-
tration of faulty generalization from insufficient data. Gibb
extolled both methods of treatment. We find in the journals
of his time numerous cases of whooping-cough reported,
under headings of ‘cure of whooping-cough; these drugs
had a short-lived popularity. Nitric acid is not a specific,
though it might be useful in the treatment of certain con-
ditions arising in the course of whooping-cough, as when we
had to deal with some disorder of the digestive functions or
liver. Neither is bromide of ammoniwm a specific, though
it may be usefully employed to allay nervous irritation and
to overcome the dyspneea of nervous irritable infants. I
have used bromide of ammonium in this class of cases, and I
have found that the infant derived benefit from it.

Example: Emma H., aged fourteen months, a delicate, irri-
table, nervous child, constantly moaning, cross, and peevish.
Dating from the commencement of the ‘kink’ or whoop,
sixteen days had passed; paroxysms severe; during the
remissions the infant slept badly. Gave her three grains of
bromide of ammonium in a little peppermint-water. On the
third day irritability reduced; infant not so restless; con-
tinued the bromide every four hours in two-grain doses. On
the sixth day some further amelioration; paroxysms still
eontinuing, but the child slept better, the twitching dis-
appeared. Continued the bromide in one grain every four
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against complications as carefully as ever, though we do not
meet so frequently with them as we do in infancy.

Some disturbing elements are removed, as the process of
primary dentition is nearly completed, and thus we have one
element of mischief eliminated. My experience is fo the effect
that we may have capillary bronchitis and pneumonia caused
by exposure to cold in children over two, but I have not often
met with any serious symptoms indicative of brain mis-
chief, as convulsions, ete. In the paroxysms of coughing we
often have h@morrhage from the nose, mouth, but rarely from
the lungs.

In a simple case, then, in a healthy child, we may content
ourselves with attending to the general details enumerated.
When the first stage has passed into the second, and we have
the characteristic feature of the disease, we may afford relief
in certain cases by the use of a remedy which, owing to the
tender nature of the infant, we are debarred from using—I
allude to inhalations—while at the same time we give some
medicine, as belladonna, bromide of potassium, or ammonium,
to meet the requirements of each individual case. Steam
inhalations can be employed by the children themselves.
Owing to the persistence of the cough, the fauces are in a
highly irritative condition,

As a local remedy for soothing purposes, steaming in-
halations are very useful. There are various forms of in-
halers supplied by instrument-makers, and any of these forms
can be employed or an improvised method adopted. One
great point to keep in view is to have the temperature not
less than 120° Inhalations of simple hot water may be
tried, or some drug can be added, in the hope of acting
topically upon the disease. I have seen the attacks alleviated,
both as regards their intensity and number, by simple in-
halations of hot water and carbonate of soda. We know
that during the paroxysms the child cannot swallow or inhale,
but after the paroxysm is the time to resort to this procedure.

Presuming that the child is intelligent, and old enough, a
tablespoonful of carbonate of soda should be mixed with a
pint of boiling-water, and the child directed to draw the
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mixed with starch and powdered acacia. I have on a few
occasions tried the vapour of chloroform. It will no. doubt
arrest the paroxysms, but it must be given at each fresh
attack, and thus the services of a surgeon would be required
almost constantly in a household, so that it is an impractic-
able method of treatment.

In treating the second stage in patients over two years of
age apart from the inhalations, our line of treatment will
have to approximate to that recommended for infants.

When the third stage is reached, and the cough is per-
sistent, I have found cod-liver oil of service. Syrup of the
iodide and phosphate of iron may be given, and at certain
seasons of the year sea-bathing and sea-air will be found of
advantage.

Care must be taken not to spread the contagion. I have
already pointed out what should be done in this respect.

As regards complications in children, they must be treated
on the same general principles I have laid down for the same
diseases in infancy.

‘Whooping-congh in the adult is a very painful affection,
requiring appropriate treatment, as isolation, warmth, sooth-
ing applications, fumigations; and we must direct our efforts
to the quieting of irritation and warding off inflammation.
It runs a course somewhat like that in children ; but I have
never met with a case in which it was complicated with
other diseases. Adults suffer very much from loss of sleep,
but in chloral hydrate and atropia we have a means of remedy-
ing it, while we have to fall back upon expectorants, as
ipecac., senega, to relieve the overloaded bronchi.

Tonies, as the various preparations of iron, Easton's syrup,
may be resorted to, when the disease is passing off; and
these medicines combined with change of air, especially sea-
air, will soon restore the vigour which has been lost by the
long-continued and exhausting process of pertussis. During
late years some new remedies have been suggested, and, on
good authority, their claims as curative agents have been
placed before the profession; amongst others being croton-
chloral, chloral hydrate, quinine, and the sulpho-carbolates.
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and if he were to make up a mixture of bromide of potassium,
or ammonium, and advertise it with the same spirit of enter-
prise with which Holloway and Eno have pushed their pills
and fruit salt, the same rich reward would almost certainly
follow.

Treating the subject from a scientific standpoint, and apart
from empiricism, I am forced to agree with Dr. Dickinson
and those older physicians, who have taught that there is no
specific, and that we must be content with guiding the dis-
ease through its course. How we may do so I have en-
deavoured to show, and still more, as prevention is better
than cure, laid down directions on prophylaxis, which if
adopted would deprive us of the necessity of having to
attempt to cure it.

The latest development of the genius of Pasteur has found
issue in arresting splenie fever, and fowl cholera by inocula-
tion with the attenuated virus of the microbes upon which
those diseases depend. So that I may not unreasonably hope
that as whooping-cough is a bacteroid disease, we may be
able by his method to add a more powerful weapon to our
preventive measures, and that by inoculation with the
attenuated virus of pertussis we may render infants insus-
ceptible to the contagion.

Jenner conferred a boon on humanity by the introduction
of vaccination. Following in the footsteps of the illustrious
Englishman, Pasteur promises to be equally a benefactor to
his race. But is not this a sad confession to make, that we
have to depend nupon prophylaxis—that we have no specific ?
I do not think so. We can control and direct the disease,
just as we can control typhoid, scarlatina, variola. We have
no specifics for them.

My views are, I believe, in harmony with the temper of
medicine in modern times. It is not derogatory to true pro-
gress to recognise the Hippoeratic vis medicatriz nature.
It is something to be able to estimate the physiological dis-
turbance going on in virus-diseases—the heat, waste, increase
of heart or lung action, the altered functions of secretion and
excretion; to have the power of directing or controlling
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In all the leading works on general medicine, as those of
Sydenham, Cullen, Copland, Mason Good, special allusion is
made to whooping-cough. I may, however, particularly refer to
a few of the general works in which the subject is well lreated,
ViZ. :

BrisToWE. The Theory and Practice of Medicine. London, 1876.

Frixt. On the Principles and Practice of Medicine. Philadel-
pbia, 1857. :

NEMEYER., A Text-Book of Practical Medicine,

TAxNER. Practice of Medicine. Seventh Edition. 1880.

RoBERTS. Practice of Medicine. London, 1873.

Warson, SiR TH. Practice of Medicine. London.
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Anatomy. Anatomical and Physiological Atlas for Schools and
Sciag-ce Classes. By D. Thitj:_-iLl‘ll:E, F.C.S., Lecturer at the
University of Edinburgh.

Anatomography; or, Graphic Anatomy. A new method of
grasping and committing to memory the most difficult points
required of the student. By W. DARLING, M.D., F.R.C.S. Eng,,
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Apn%axy. Diagnosis and Treatment of Apoplexy. By T. STRETCH
owsg, M.D., F.R.C.P.E. Price 1s.

Artistic Anatomy. Anatomy of the External Forms of Man,
designed for the use of Artists, Sculptors, ete. By Dr. J. Fau.
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Twenty-nine plates. Folio ; price, plain 24s., coloured 42s.
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Hospital School of Medicine. Used at the Government School
of Art, South Kensington. Price 5s. ;
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drawings of J. FLaxman, R.A.  Lately used as a Text-book of
Anatomy in the Art Schools at South Kensington. 20 plates,
with Text, price 2s.

Artistic Anatomy. The Student’s Manual of Artistic Anatomy.
With 25 etched plates of the bones and surface muscles of
the human figuree By W. J. MuckLEY, Principal of the
Manchester School of Art. Used at the Government School of
Art, South Kensington. Price 5s. 6d.

Artists’ Colours. Their Preparation, Uses, etc. By the same
Author. (See Colours.)

Artistic Drawing. Third Grade Perspective, comprising Angular
and Oblique Perspective, Shadows and Reflections, specially
prepared for theé use of Art Students. By H. J. DENNIS, Art
Master, Lambeth School of Art, Dulwich College, ete. Used
at the Government Science and Art Schools. Third edition.
Half-bound, price 13s.

Artistic Drawing. Second Grade Perspective (Theory and Prac-
tice), containing 21 block illustrations, 12 well-executed plates
on Farallel and Angular Perspective, and many examination
exercises, Used at the Government Science and Art Schools.
By the same Author. Third edition, price 2s, 6d.
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Brain. Responsibility and Disease : Moot-points in Jurisprudence
about which Medical Men should be well instructed. By J. H.
Bavrour BrowNE, Barrister-at-Law, author of “The Medical
Jurisprudence of Insanity.” Price 2s.

Breath. The Breath, and the Diseases which give it a Feetid Odour.
By J. W. Howg, M.D., Professor of Surgery in the University
of New York. Price 4s. 6d.
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Bronchitis. Chronic Bronchitis : its Forms and Treatment. By J.
MiLNER FOTHERGILL, M.D. Edin.,, M.R.C.P. Lond. Price 4s. 6d

Burmah. Our Trip to Burmah, with Notes on the Ethnology,
Geography, Botany, Habits and Customs of that Country, by
Surgeon-GGeneral Gorpon, C.B., M.D., Principal Medical
Officer, Madras Presidency, Physician to H.M. the Queen.
Hlustrated with numerous Photographs, Maps, Coloured Plates,
and Sketches by native Artists. Price 21s.

“We lay down this book, impressed with its many beauties, its amusing sketches and
anecdotes, and its useful sod instructive information of that comparatively unknown

country."—The Times.
** & wonderful book, full of intereat, instruction, and amusement. "— Saturday Review.
““ A beautiful and intelligent book for a present.”—Morning Fost.

Case-Books. Students’ Case-book. For recording hospital cases
as seen, with full instructions for methodising clinical study.
Second edition, revised and enlarged by GEORGE BROWN,
M.R.C.5., Gold Medalist, Charing Cross Hospital, late Demon-
strator of Anatomy, Westminster Hospital. Third thousand,
price ls., cloth limp.

Case-Books. Forms for the taking of Aural Cases. By LENNOX
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Throat and Ear Hospital. 25 in boards, price 2s.

Forms for the taking of Throat Cases. 25 in boards, price 2s.
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Chemistry. The Student’s Hand-book, with Tables and Chemical
galcuiabiona By H. Leicester GreviLLg, F.1.C, F.C.S.
rice 9s.
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voN PETTENKOFER, University of Munich, President of the
Sanitary Department of the German Empire ; and THoMAS
Wmiresipe Hivg, A.B., M.B., Medical Officer of Health for
Sheffield, Lecturer on Medicine at the Sheffield School of
Medicine. Illustrated with woodecuts and diagram, price 3s. 6d.

Cholera. Notes on the Hygiene of Cholera, for ready reference.
Prepared from Official Returns, for the use of Army Medical
Officers, Medical Officers of Health, and others. By C. A.
Gorpox, M.D., C.B,, Hon. Physician to the Queen. Price 3s.

Clinical Charts for Recording the Range of Temperature, Pulse,
Respiration, History, Progress, and Treatment of Cases, for
use in Hospitals and in private practice. By E. W. MOORE,
M.D., M.R.C.P. Price 1d. each, 9d. per dozen, or mounted,
similar to a blotting-pad, in 50, 3s. 6d.; 100, 7s.
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of Colours, Vehicles, etc. By W. J. MUCKLEY, Principal of
the Manchester School of Art (Author of “The Students’
Manual of Artistic Anatomy ”). Second edition, price 3s. Gid.

Consumption. Consumption, as a Contagious Disease, with Treat-
ment : including an Inquiry into the Relative Merits of the Air
of Mountains and Plains; to which is prefixed a translation of
Cohnheim’s Pamphlet. By D. H. Curumorg, M.K.Q.C.P.,
F.R.C.5.1,, Physician North-West London Hospital, formerly
Consulting Physician to the King of Burmah ; Surgeon H.M,
Indian Army. Price 5s.

Consumption. Consumption and its Treatment by the Hypophos-
phites. By Joux C. Trorowcoop, M.D.,, F.R.C.P. Lond,,
Physician to the City of London Hospital for Diseases of the
Chest, Victoria Park. Third edition, price 2s 6d.

Consumption. Consumption, its True Nature and Successful
Treatment, with Appendix of Cases. By Gopwin Timas,
M.D. Lond., M.E.C.P., Senior Physician to the North London
Consumption Hospital, Consulting Physician to the Western
City Dispensary, ete. Second edition, price 10s. 6d.

Consumption. A Re-investigation of its Causes, showing it to
arise from an Excessive Action of Atmospheric Oxygen. Its
Dietetic, Climatic and Therapeutical Treatment. By C. W.
De Lacy Evans, MLR.C.S. Eng. Price 2s. 6d.
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Emnt of View. By G. FLeming, F.R.C.V.S,, President R.C. V.S,
rice 1s,
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Diphtheria. Diphtheria, its Causes, Pathology, Diagnosis, and
Treatment. Illﬂ_v R. HunteEr Sempie, M.D., F.R.C.P. Lond,,
Physician to the Hospital for Diseases of the Throat and Chest.
Second edition, price 2s. Gd. :

W Tt i satisfactory to know that the doctrines lnid down by the author, many years ago, do
not need negation in any sort of way in the new edition."—Lancef.

Dissections. The Dissector's Guide, a Manual for the use of
Students. By D). J. Cuxxingaas, M.D., Senior Demonstrator
of Anatomy, University of Edinburgh. Part I. Upper Limb,
Lower Limb, Thorax. Illustrated, price 4s. 6d.

Domestic Medicine. Handbook of Popular Medicine for family
instruction ; for colonists and others out of reach of medical aid.
By G. H. Napueys, A.M, M.D. With movable plate and
100 illustrations. Price 7s. 6d.

- “Y'e have rarely read any form of domestic medicine so simple, yet reliable.”—Pullic

JEIV T

Domestic. Salt: its History, Distribution, Formation, Uses, ete.
By Evax MarLeErT Boppy, F.R.C.S. Price 2s. 6d.

Drugs. The Specific Action of Drugs. An Index to their Thera-
peuntic Value, as deduced from experiments on man and animals.
By ALEXANDER G. BURNESS, M.D., and F. MAvVOR, President
of the Central Lond. Veterinary Society. Price 10s. 6d.

Ear. Aural Suorgcery. By W. Lamraw Purves, M.D., Aural
Surgeon to Guy’s Hospital. (See chapters in Gant’s Surgery.)

Ear. Movable Atlas of the Ear. By Prof G. J. WITKowsKL
Price 7s. 6d. (See Anatomy.)

Ear. Otorrheea; or, Discharge from the Ears: its Varieties, Causes,
Complications, and Treatment.. By W. DovcrLas HemMiNG,
F.R.C.S. Ed. Price 1s.

Ear. Textbook of the Diseases of the Ear and adjacent Organs,
By Professor PoLiTzer, of Vienna. Translated by JAMES
ParrersoN Casserns, M.D., Consulting Physician to the
Glasgow Ear Infirmary. Profusely illustrated.

Ear. The Auriscope, a Hand-book of Aural Diagnosis. By J. PAT
TERSON CasseLLs, M.D. Shorily.

Ear. Clinical Aural Surgery, a Practical Treatise on Diseases of the
Ear in Infancy, Childhood and Adult Life. Shortly.

Ethnology. The History and Genealogy of the Human Race from
the Creation. By J. T. PAINTER. Price 3s. Gd.

Etiquette. A few Rules of Medical Etiquette. By a LR.C.P.
Lond. Price 1s.
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Forensic Medicine. The Student’s Handbook of Forensic Medicine
and Medical Police. By H. Averey Hussanp, M.B., F.R.C.S. E.
Fourth Edition. Price 10s. 6d.

Forensic Medicine. Aids to Forensic Medicine and Toxicology.
By W. Dovcras Hemnixe, F.R.C.S, Ed. Second thousand, price
1s. 6d. cloth, 1s. paper wrapper.

“ W have no hesitation in recommending My, Hemming's book."'— Laneef,

Genlugy. Field Geology, with a Section on Pakeontology. By
W. Hy. PenniNg, F.G.S, of H.M. Geological Survey, and
A. J. Jukes-Browne, B.A, F.G.S. With woodents and
coloured map. Second edition, revised and enlarged, price 7s. Gd.

“ Batisfies a want which has long been felt and frequently expressed. "—Natfure.

“ Dthers have taught us the principles of the science, but My, Penning, as an accomplished
field-geologist, introduces us to the practice."—=T%e Academpy.

G-eolﬂgt'{; Engineering Geology. By the same Author. Illustrated
with coloured map and woodeuts, price 3s. 6d.

4 full and lucid description of aurmﬂuﬁnud mapping, the dingnosing of the various
minerals met with, the value of sites aud rocks for engineering operations, ete."—Popular
Science HReview.

Geology. History of Salt; its Geographical Distribution, Geo-
logical Formation, and Medicinal and Dietetic Properties. By
Evax MarLETT Boppy, F.R.C.S.,F.S.5., L.R.C.P, ete. Price2s.6d.

Gout. Suppressed Gout: its Dangers and Treatment; with an
Appendix on the Uses of the Vals Waters. By James C. Dickixs-
soN, M.R.C.S,, late of H.M.’s Bengal Army. Price 2s.

Hair. The Hair: its Growth, Care, Diseases, and Treatment ;
with Historical Chapters on Fashions in Hair and Beards from
the Assyrian to Modern Times. By C. H. LeEoxArp, M.A.,
M.D. With 116 engravings, price 7s. 6d.

*1s entertaining reading, will afford many useful hints to the practitioner, and be much

appreciated by the public, ecapecially the fashionable portion of it "—Lancel.

Hay Fever : its Causes, Treatment, and Effective Prevention ; Ex-
perimental Researches. By CHas. HArrisox Brackiey, M.D.
Second edition, revised and enlarged, price 10s. 6d.

“ A pieco of renl honest work, origingl and instructive.”—Luieet.
* We recommend it cordially to all who may wish for a practical work on this once mys-
disense." — Meideal Times.

Heart. On Insufficiency of Aortic Valvesin Connection with Sudden
Death. By Joux Cockirg, A.M., M.D., F.R.C.P., Physician to
the Royal Free Hospital, late President of the Medical Society
of London. Second edition, price 2s. 6d.

Heart. Contributions to Cardiac Pathology. By the same Author.
Price 2s. 6d.

Heart. An Essay on Fatty Heart. By Hexry Kexneoy, A.B.,
M.B. Physician to the Whitworth Hospitals, Price 3s. 6d.

* We have no hesitation in recommending it as n most valuable contribution to the literature
of the all-dmportant subject of which it treats.”—Medical Press and Circular.
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Kidneys. Bright's Disease of the Kidneys. By Professor J. M.
CHARcOT. Translated by H. B. Miunarp, M.D,, A M. Re-

vised by the Author, with coloured plates, price Ts. 6d.

“We doubt very much if there exists in the English language any monograph in which the
various forms are a0 accurately and conclsely described."—MNedical £reas,

Life. (See Theories of Life.)

Lunacy. Handbook for Attendants on the Insane ; instructiouns for
the management, artificial feeding, and mechanical restraint of the
insane ; legal documents required for their confinement, ete.
By L. S. Forees Winsrow, M.B, D.C.L. Oxon. ; M.R.C.P.;
Lecturer on Mental Diseases, Charing Cross Hospital. Price 1s.

Lunacy. Manual of Lunacy. The Legal care and treatment of the
Insane. By the same Author. Price 12s. 6d.
"* A comprehensive digest of every subject connected with the legal care of the insane."—
Afedical Times.
Lunacy. Aids to Psychological Medicine. By the same Author
(see Aids Series, page 31).

Lunacy. A Lunacy Chart: a Synopsis of the Lunacy Acts, with
special reference to the management and care of persons of
Unsound Mind. By the same Author. Price 1s. 6d., varnished
and mounted on rollers, 4s. 6d.

Lunacy. Spiritualistic Madness. By the same A:llt-hﬂl‘. - Price 1s.

Materia Medica. Aids to Materia Medica and Therapeutics.
Part I. —The Non-metallic and Metallic Elements, Aleoholic and
Ethereal Preparations, ete. By C. E. ArMAND SEMPLE, B.A,,
M.BE. Cantab, M.E.C.P. Lond.,, Examiner in Arts at the
Apothecaries’ Hall. Price, cloth 1s. 6d., paper wrapper 1s.

Part II.—The Vegetable and Animal Substances. Double Part,
price, cloth 2s. 6d., paper 2s.
Part III.—Tablets of. Price, cloth 1s. 6d., paper ls.

Materia Medica. Note-Book of Materia Medica and Therapeutics.
By R. E. Scorespy-JacksoN, M.D., F.R.S. Revised by
Axcus MacpoNALD, M.A., F.I.8. Third edition, price 12s. 6d.

* A work we can recommend with the utmost confidence. " —Students’ Journal,

Materia Medica. A Key to Organic Materia Medica. By Joux
MuTer, Ph.D., M.A,, F.C.S., President of the Society of Public
Analysts. Third edition, price 12s. 6d.

DMateria Medica and Pharmacy. A Text-Book for Medical and
Pharmaceutical Students preparing for Examination. By W.
HANDSEL GRIFFITHS, Ph.D., F.C.S,, FR.C.P. Ed. Edited by
GrorGe F. Durrey, M.D. Dub., Fellow and Examiner K.Q.C.P.,
Examiner in Materia Medica, Queen’s University, ete. Price 9s.

“* A book of great value . . . o standard text-book.,"—Edin. Med, Jowrnal,
“‘Ome of the ablest, if not the best, work on the subject in our language.”—Med. Press.
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Medicine. Handbook of the Practice of Medicine. By H. AUBREY
Huseanp, M.B,, F.R.C.S. E. Third Edition. Price 7s. 6d.

Medicine. A Chronology of Medicine from the Earliest Times.
By J. MORGAN RICHARDS, Price 10s, Gd. :

Medicine. Essays on Conservative Medicine, and kindred topics.
By AustTiN Frint, M.D., Professor of the Principles and Practice
of Medicine in Bellevve Medical College, New York. Price 5s.

Medico-Military Services. A Contribution to the Medical History
of our West African Campaigns, by Surgeon-Major ALBERT A.

GoRE, M.D., Sanitary Officer on the Staff. Price 10s. 6d.

¥ A most interesting record of a series of stivring events in which the author took an
active part, and of elaborate precautions for the maintenance of health."—Medical Press.

Medico-Military Services. Our Services under the Crown. A
Historical Sketch of the Army Medical Staff. By the same
author. Price 6s.

Military Surgery. Lessons in Hygiene and Surgery, from the
Franco-Prussian War. Prepared on behalf of Her Majesty's
Government. By Surgeon-General C. Gorpon, M.D.,, C.B,
Physician to Her Majesty the Queen. Illustrated, price 10s. Gd.

Mind. The Training of the Mind for the Study of Medicine. A
Lecture delivered at St. George's Hospital. By RoBerT BRUDE-
NELL CARTER, F.R.C.S., Surgeon to the Hospital. Price Is.

“ A remarkable address.”—The Lancet.
* Mo one can read it without learning and profiting much."—8Students® Jowrnal.

Morals. Cheerful Words : Short Sermons for Asylums, Hospitals,
Gaols, and other Public Institutions. By Dignitaries of the
Church, and Clergymen. Edited by Wbar Hysror, Superinten-
dent of Stretton House Asylum. Vols. L, IL, price 5s. each,

Morals. A Physician's Sermon to Young Men. By WirLiaam
Prart, M.A,, M.D,, ete. Fourth thousand, price 1s. cloth.

"*The delicate topic is handled wisely, judicionsly, and religiously, as well as very plainly.”
— The Guardion.

Morals. Revelations of Quacks and Quackery. A Directory of the
London and Provincial Quack Doctors ; with Facts and Cases
in Illustration of their Nefarious Practices. By “ DETECTOR.”
Twenty-fifth thonsand, price 1s. 6d.

Nephritis. The Microscopic Anatomy of Interstitial Nephritis.
The Gold Medal Thesis in the University of Edinburgh. By
BrYAN C. WALLER, M.D., F.R.C.S. Ed. Price 4s. 6d.

Neuralgia. TIts Nature, Causes, and Curative Treatment. By THos.
STRETCH Dowsg, M.D.,, F.R.C.P. Ed., formerly Medical Super-
intendent of the Central London Sick Asylum. Price 7s. 6d.
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Pharmacy. Latin Grammar of Pharmacy, for the use of Medical
and Pharmaceutical Students, with an Essay on Latin Prescrip-
tions. By JosepH Ince, A.K.C.L., formerly Examiner and
Member of Council, Pharmaceutical Society. Price 4s.

Pharmacy. A Treatise on Pharmacy. A Text-book for Students,
and a Guide for the Physician and Pharmacist. By EDWARD.
ParrisH. Fourth edition, revised by T. S. WikcanD, F.C.5.

With 280 illustrations, half-bound moroceo, price 30s,

* Thara is nothing to equal Parrish's Pharmaey in this on any other language,”—Fharmea-
ceutical Journal

Pharmacy. Notes on Pharmacopeeial Preparations (being Part IT.
of a * Text-book of Materia Medica and Pharmaey.”) By Dr.
HaxpseL GrirriTHs and G. F. Durry. Price 3s. 6d.

Physiological Laboratory. A Manual for the Physiological
Laboratory. By ViNcent Harris, M.D., M.R.C.P., Demon-
strator of Physiology at St. Bartholomew's Hospital, and I’ARrcy
Powgr, B.A. Oxon., Assistant Demonstrator. Second edition,

price 5s.
" A book which should be in every student's hands." — Medical Press,

Physiology. A Manunal of Physiology. By E. D. MaroTHER,
M.D., Professor of Physiology ; late President Royal College
of Surgeons, Dublin. Third edition, edited by T. F. K~orr,

Demonstrator of Anatomy, Royal Coll. of Surgeons. Price 14s.

£ About half the size and price of Foster's Manual, but in our opinion is equally useful.""—
Medical Press. -

Physiology. Aids to Physiology. By B. THOMPsoN LowNE,
F.R.C.S., Arris and Gale Lecturer and Examiner in Physiology.
Royal College of Surgeons of England. Price 2s. 6d. cloth, 2s,

Paper wrapper.
“ Az *aids " and not substitutes, they will prove of real value to students."—Aedical Press.
“ Certainly one uf the best of the now popular * Aid Beries," "-—Students’ Journal.

Physiology. The Physiologist in the Houschold. By J. MiLxer
ForuerciLL, M.D., M.R.C.P., Lond. Price ls.
Part 1. —Adolescence.

Plant Analysis. Quantitative and Qnalitative. By G. DRAGEN-
DORFF, Professor of Chemistry and Pharmacy in the University
of Dorpat, Russia. Translated by Hy. G. Greenisy, A LC.
Shortly.

Population, On the Evils, Moral and Physical, likely to follow,
if practices, intended to act as checks to population, be not
strongly discouraged and condemned. Read at the Meeting
of the British Medical Association. By C. H. F. Rovrs, M.D.,
F.R.C.P. Second thousand, price 1s.

Posology. Posological Tables: a Classified Chart, showing at a
glance the Dose of every Officinal Substance and Preparation,
For the use of Practitioners and Students. By HANDSEL
GriFriTHS, Ph.D., L.R.C.P., etc., late Professor of Chemistry,
Ledwich School of Medicine. Fourth edition, price 1s.
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