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What it Teaches us of the Sounds of the Heart. 3

the lungs, and, in its passage through the half dilated glottis,
it causes the tense voecal cords to vibrate, and give out the
stridulous sound characteristic of the disease.

At first there is a vapid succession of such attempts at
inspiration in every paroxysm of coughing, the diaphragm
“alone maintaining the unequal contest; but, as the disease
advances, the glottis gapes more widely, and the muscles of
the ribs reinforce the diaphragm. The effect is that the
hooping sound is louder and deeper, and there are two
crowing sounds instead of one; the first proceeding from
the action of the diaphragm alone, and the second from the
concurrenee of the whole museles of inspiration.

The loud and clear double whoop is always a joyful sound, as
promising a favourable termination of the disease; but, alas,
there are babies and young children who are never destined to
give it ont. The power of the diaphragm fails, unable to
resist the strong and prolonged expiratory spasm, and so com-
plete asphyxia ensues. The only hope now is from the
presence of the physician, or of some properly instructed
person. The two thumbs should be immediately thrust into
the axillie of the little patient, while the other fingers grasp
the shoulders and elevate them to the uttermost. The
shoulders are again depressed, and the arms squeezed firmly
against the ribs, and these alternate movements should be
repeated exactly as in the treatment of asphyxiated persons.

Znd. The second form of the disease is characterised by high
general fever, with the usual symptoms of rapid pulse, hurried
respiration, great heat of skin, inappetence, and thirst; but
without any local inflammatory affection, to which these
symptoms can be referred. The fever may continue two or
three days, or longer, and terminate by resolution, leaving the
patient very much weakened, and indispesed for long after to
leave bed, differing, in that respect, so mueh from the other little
people who are importunate to be up. Semetimes, again, the
violent fever continues unabated, and terminates fatally in
from three weeks to a month. I had the fullest opportunity
of observing this form of the disease in two dear little patients,
nieces of my own, over whom I watched anxiously from the
beginning to the end of their troubles. They were stout,
healthy girls, the one of three, and the other of seven years of
age. The symptoms in both were very much the same; the
most prominent being a rapid pulse, seldom under 130 in the
minute, and not deficient in strength, which continued, along
with a dry, burning skin, from the beginning to the end of the
disease, The cnung had the characteristie sonnd, but was not







What it Teaches us of the Sownds of the Heant. 5

hypodermically ; and it should be repeated or not at such
intervals as may be required. Tt may also be applied by
rubbing over the spine and chest, but this is objectionable,
from the faticue and exposure which it occasions. All
such embrocations and liniments owe their wide popularity to
the officionsness of ignorant women, who wish to claim for
themselves the whole merit of curing the disease.

I feel confident that these simple remedies and modes of
treatment in hooping-cough often do great good, and that they
cannot possibly, if judiciously used, do any harm. I cannof,
therefore, but recommend them strongly. As to any specific
remedy, to be used in every case of the disease, I do not believe
that it exists; and have always entertained grave doubts as to
the sense, or the honesty, of those who professed such a belief,
or followed such a practice.

5th. Such are the forms of simple hooping-cough, and the
simple modes of treatment required for them. It is very
different when we have to contend against two diseases instead
of one; as, when hooping-cough supervenes upon a disease
already existing, or, when such a disease supervenes upon
hooping-cough. The most common of all such complications,
by far, are inflammatory affections of the lungs, produced by
imprudent exposure to cold by those labouring under hooping-
cough. Not to mention more serious bad effects, the disease,
with its characteristic whoop, may be, in this way, protracted
even beyond the term of twelve months.

As to the seat of the disease, it is always situated principally,
and often solely, in the mucous membrane and glands of the
larynx and pharynx ; but it generally extends downwards to
the mucous membrane of the lungs and stomach, and upwards
to every part of the mucous membrane, wherever situated.
The eyes and nose are almost always implicated, and the
frequent attacks of earache show the affection of the tym-
panum of the ear. The sentient nerves of these tissues, the
pneamogastric, the glossopharyngeus, and the fivst two branches
of the fifth nerve, together with the whole motory cirenit in
connection with them, are always implicated ; not only as
arising from irritated tissues, but, in all probability, also from
the direct deleterions influence of the morbific poison upon the
nervous substance ; so that the disease may be placed, with as
much propriety, after old Dr. Cullen, among nervous diseases,
as among the inflammations, as has been done by more recent
writers,

That the disease is infectious, spreading from one child, who

eatches it at school, to all the rest in a distant home, no man
A2
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explanation, however, now that the mechanism of the circula-
tion has been more fully investigated, we arve enabled to
undertake with more prospect of success.

There are two great reservoirs from which the supply of
blood to the heart is obtained, the one for the right side, and
the other for the left. The right side is supplied from the
mediastinal reservoir, consisting of the great veins and sinus
venosus of the mediastinum ; while the left side is supplied from
the pulmonary veins; and when the cireulation is quite regu]g.r,
an equal quantity of blood flows from each of these reservoirs
into the two sides of the heart, so that a perfect equilibrium
is maintained.

It must further be remarked that the mediastinal reservoir
is of much less relative capacity than the pulmonary, and
that, even if it were completely emptied, a single deep inspir-
ation would at once replenish it by sucking blood into it from
the mouths of all the large veins that terminate in the thorax.
The pulmonary circuit, again, is vastly more capacious; but,
when once depleted, it only recovers its complement very
slowly by the supply of a regular quantity in a given time,
measured out with the utmost exaetness by the right ventricle
of the heart. Hence it happens that, whenever the relative
fulness of the two reservoirs has been disturbed, a certain
interval must elapse before equilibrium can be restored, and
the length of that interval must depend altogether on the
degree of inequality in the quantities of blood contained in
the reservoirs.

Let us now observe what takes place in a paroxysm of
hooping-cough. A great many forcible expirations are made
in suecession without any free inspirations intervening. The
eonsequence is that the medimtinafreservoir 1s soon exhausted
of its blood, and not being again replenished, it can only give
a rapidly diminishing quantity of blood to the right ventricle
to be transmitted to the lungs. The pulmonary reservoir is
now depleted in its turn, and can only give an insufficient
supply of blood to the left ventricle. The agony of the par-
oxysm is now at its height, arising not merely from want of
breath, but still more from the failure in the quantity of
blood supplied to both sides of the heart. When the par-
oxysm at length terminates, the mediastinal reservoir is at once
replenished with blood, and gives a plentiful supply to the
right ventricle; bot it is long before that ventricle, labour
how it may, can restore the complement of blood in the lungs,
and during the whole of that time the left ventricle is ulﬁ:,r
partially filled, and sends out a slender stream of blood ineap-
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These views are borne out by the examination of the heart
of a living animal, whether in situ or detached. The action
of the organ consists in a series of tumultuous movements
which ave not easily followed by the eye from their rapidity
and unsteadiness. The movement manifestly commences in
the right auriele, and is propagated without a pause downward
into the right ventricle. The whole organ is now raised with
a rapid quivering movement, and this unsteady locomotion
renders less distinet the contraction of the auriele and ventricle
of the left side, which take place during the recession of the
organ into its place. A period of rest now ensues longer than
that from the beginning to the end of the movement. There
is no interval perceptible either by the eye or by the ear
between the contractions of the auricle and the ventricle of
either side. The interval between the successive contractions
of the right and left sides is readily perceived by the ear, but
cannot be detected by the eye from the unsteady vibration of
the whole organ. It may be inferred that the impact of the
heart against the ribs concurs with the contraction of the right
ventricle, and the pulsation of the pulmonary arteries; while
the contraction of the left ventricle coincides with the pulsa-
tion of the systemic arteries. We are thus supplied with an
easy method of testing this theory Experim'ent.a,ﬁy on a living
animal ; for if it be true, the pulse of the pulmonary artery
must precede that of the aorta, and be separated from it by
exactly the same interval that intervenes between the two
sounds of the heart.

Whoever has had an opportunity of observing the successive
contractions of the fibres of the dorsal vessel of a transparent
worm, proceeding rhythmically from behind forward, and
considers that the central organ of the human feetus was at
one time just such an organ, and acted in precisely the same
way, will find therein a strong analogical argument in favour
of the doctrine that the same rhythmical mode of action
continues unchanged in the perfect organ of the adult.

For the sake of those physiologists who are not physicians,
and shut out from the rich store of facts which pathology
reveals to us, and so are unable to verify for themselves the
preceding observations, I mention an experiment which any
one can make upon himself, but let him first be well assured
that he has no undue tendeney to disease in either lungs, heart,
or brain. Let him blow out his breath as completely as he
ean, and then by a strenuous effort of will refrain from in-
SEirinr,__,r till his pulse becomes irregular, which it will do in less
than half a minute, and continue feeble and irregolar for some






















