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PREFACE

LR

*Os .‘B“"
Ar the invitation of Mr. Bohn, the Editor undertook to
compile for his “Scientific Library” a Hand-book of Domestic
Medicine, after the manner of Buchan. It isnow half a
century since that able physician’s death, during which period
the practice of medicine has undergone considerable changes
and improvements, of which it became the duty of the
Editor to avail himself, whilst preserving at the same time
a familiar style as far as it was compatible with the subject.
A work which purposes the amelioration of the condition of
ourfellow creatures may be acceptable to the many, without
being in the least detrimental to the qualified medical practi-
tioner. Indeed, if any one should imagine that, by consulting
this work, he may become his own doctor, he will be disap-
pointed, and mistake its intention. The object in view, is
to furnish help in cases of emergency, and to afford familiar
instruction on common occasions. Parents and heads of
families are, therefore, entreated not to tamper with their
children, or rely on books or their own judgment, when the
8id of a medical practitioner can be obtained.

This volume may also be acceptable to country clergymen,
who have it in their power to be eminently useful to their poor
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vi * PREFAOR.

parishioners in time of sickness. By means of the rules
laid down, they may be enabled to distinguish diseases, and
have the satisfaction of relieving suffering. Again, in
many of the emergencies and accidents of life, in a thinly-
peopled country, distant from medical aid, especially among
emigrants in a newly formed colony, ready information as
to what is necessary may often be of essential service in
mitigating disease and even in preserving life. Hence a
“ Domestic Medicine,” in which this information is com-
municated in a familiar style, is of considerable value;
and it is hoped that such will be found to be the case in

the present work. The familiar and simple names of

medicines have been generally used instead of the more
scientifie, and the arrangement of the book in the form of a
dictionary, as being readily referred to, was deemed prefer-
able to one mere systematic or formal.

Some of the Faculty disapprove of works of this kind,
but it is apprehended without sufficient reason. Persons
who have the means will always have recourse to medical
men of ability, and they will do so with greater confidence
and readiness when they believe that medicine is a rational
science, than when they take it te be a matter of mere
conjecture and empiricism. Many will still, in defiance of
either books or the profession, resort to a quack doctor, or
patent medicines, often to the great injury of their health
as well as their poeket.

These few remarks cannot be better terminated than in
the words of Buchan. He says—

«To assist the well-meant endeavours of the humane and
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PREFACE. * vii

benevolent in relieving distress; to eradicate dangerous and
hurtful prejudices; to guard the ignorant and credulous
against the frauds and impositions of quacks and impostors ;
and to show men what is in their own power, both with
regard to the prevention and cure of diseases, are certainly
objects worthy of the physician’s attention. These were
the leading views in composing and publishing the following
sheets. They were suggested by an attention to the
conduct of mankind, with regard to medicine, in the course
of a pretty long practice in different parts of this island,
during which the author has often had occasion to wish
that his patients, or those about them, had been pussessed
of some such plain directory for regulating their conduct.”

As the names of all authors whose writings have been
quoted, or whose opinions have been immediately adopted, are
printed in the text, it only remains for the Editor to express
his general obligations to the works (among many others)
of the following distinguished anthors :—Ashwell, Bateman,
H. Bennett, R. Bennett, Birkett, Sir B. Brodie, Braithwaite,
Carpenter, Chapman, Churchill, Sir C. M. Clarke, Sir J.
‘Clarke, Cooper, Copland, Dunglison, Elliotson, Sir J. Eyre,
Encyclopedia of Practical Medicine, Fownes, Fergusson,
Graves, Granville, Gray, Green, Guy, Jas. Johnson, Marshall
Hall, Headland, Neligan, Paris, Phillips, Parker, Ranking,
Reece, Savory, South, Tanner, Taylor, Thomas, Thompson,
Thomson, Watson, West, E. Wilson.
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INTRODUCTION, %4

— 403 i

Brrore entering on the description of the symptoms or
treatment of any particular disease, it is obviously con-
venient, and indeed necessary, to investigate the nature of
disease in general; and, as a first step in the inquiry, to
come to some definite notion of what is meant by health or
the absence of disease.

The English words disease and disorder are admirably
adapted to express their meanings, as the opposites of ease
and order. The latter words it is useless attempting to
define, as they denote elementary ideas, and any further
explanation must depend on the use of synonymous words:
but this is only to return upon our road, and say that ease
and order are the absence of disease and disorder. Here,
then, we must rest, and be content with saying that health
is the ease and order of the sensations and functions of
the buman being, physically, intellectually, morally, and
spiritually” considered. But even by this deseription, in
point of real ‘knowledge we have reached no farther than at
the commencement : we have simply stated what all know ;
and to attain any useful result, the nature of those sensa-
tions and functions must be investigated.

In short, we must commence by studying the sciences
which treat of the structure and the functions of the various -
organs of the body. These sciences are called DEscrIPTIVE
AxatouMy and PrYsIOLOGY, and form the subjects of the
First Chapter.

When we have thus studied the body in its natural and
bealthy condition, we shall .have to consider the various
causes which have a tendency to disturb this condition, and
the different peculiarities of individuals which tend to modify
the effects of these causes. These matters are treated of in
the Second Chapter, under the head of Cavuses and Siexs
0f DISEASE.

7
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2 _.r;, INTRODUCTIOY.

Next follow those sciences which relate to the body in a
state of diseasei” They are called MorBID ANAToMY and
Parnoroey, ahd form the subjects of the Third Chapter, in.
which the organs themselves, and their functions, when in a
diseased state, will be individually examined.

Nosoroay, which would naturally come next, will not be
alluded to, as all attempted scientific classifications of diseases
have hitherto been chiefly artificial, and, although no doubt
highly useful as a guide to the practical student, and per-
haps as a framework to the teacher for imparting instruction,
would be quite out of place in a work of this kind.

In the Fourth Chapter, on GENErAL THERAPEUTICS, it
was originally intended to offer some suggestions on the
treatment of disease in general, but for the reasons therein
mentioned, this intention has been abandoned ; ard although
the heading has been allowed to remain, only so much of the
matter has been rctained as relates to the use of bathing
and mineral waters.

The first four chapters, in which the above subjects are
treated, make up the First Part of the work.

The Pracrice oF PHYsIC, scientifically speaking, should
come next; but for purposes of convenience it has been
here treated of last. In this division every disease will be
considered specially, with the mode of treatment.. It forms
the Third and largest Part of the present work, and indeed
is that part towards a correct understanding of which all the
previous ones may be considered as necessarily preliminary,
and only to that extent requisite.

The MaTERIA MEDICA, which is the subject-matter of the
Second Part, is a description of medicines and their use, and
of some other special curative means ordinarily employed ;
such as mineral waters, bathing, &c. It consists of two
divisions : the first, where the medicines are classed under the
headings of their physiological action; and the second, in
which each article is described separately. A collection of
Formule of useful Prescriptions, and a table of Doses of
Medicine appropriate for persons of different ages, will be
found in the Appendix ; a Table of Weights and Measures
is given in another part of the book.

-~
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PART I, ‘os=s®

THE HUMAN BODY IN HEALTH AND DISEASE,

THE GENERAL SYMPTOMS AND CAUSES OF DISEASE, AND THE
6ENERAL METHOD OF PREVENTION, ALLEVIATION, AND CURE.

CHAP. L—DESCRIPTIVE ANATOMY AND PHYSIOLOGY.

-§ 1. PRELIMINARY REMARKS.

Ir accordance with the plan laid down, the anatomy and
physiology of the human body now comes under considera~
tion; and, as an introduction, it will be as well to say a
few words as to the place which ‘man -eccupies in the
creation.

First, then, he is a living being, and therefore in struc-
tre he is mecessarily organised. Inorganic matter, of
which the mineral world is an exzml';))le, is of the same struc-
ture and property throughout its substance : every-erganised
body, on the contrary, %as different stractures -or organs,
discharging specific functions, the most necessary of which,
and which mmdeed are never absent, are those of nourishing
the body, and producing its descendant ; er, the functions of
self-nutrition and reproduction. Even the lowest forms of
vegetable life are organised to this extent, but in others the
mechanism is more elaborate.© Thus we find in plants
organs for absorbing er giving out moisture or air, or for
resisting or retaining heat, light, &e.

But, besides being organised, man is also sensitive, and
eonscious of his relations to the external world; he has,
moreover, er altogether within himself of acting upon
matter, and to that end he is endowed with voluntary motion.
He has a will to seek things agreeable to his sensations, and
i those sensations the pleasure of animal life consists. For
the purpose of locomotion he has a framework of bones,
acted upon by mruscles ; as the instruments of his sensations
he is furnished with a system of nerves. ,

Thus far he does not differ from other animals; but in
addition to these endowments, he experiences pleasure from
the exercise of his intellect, his moral emotions, and his
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religious sentiments : and, however difficult it may be in some
instances to point out whether an actis the result of instinct
. or of reason, yet the power of abstract reasoning, of entertain-
ing questions concerning his own state, or relating to matters
beyond or previous to his experience, separates man from all
other animals. The sentient apparatus, with the locomotive
as ancillary to it, and the brain as the instrument of the in-
tellect, discharge offices, the enjoyment of which seems to
be the chief object of Aumen life. But the ultimnate func-
tions of man, as an animal, are first to keep this machinery
going, and, secondly, to reproduce it. What that vital
power is which enables him to do so, is of course one of those
elementary questions which can never be answered. We
cannot lay- hold of sensation, or the power of motion, or
that of willing, thinking, or mental feeling, though we can
point out the organs through which those powers are prin-
cipally exhibited. ~'We cannot lay hold of gravitation,
chemical force, electric force, or vegetable vital force. We
know that the same ultimate elements may exist in the earth,
the leaf, and the blood ; but these same elements are held
together in such different forms, that no force, except the
specific and appropriate one, can so associate and hold them
together in each several case. Nothing but animal vital
force can make muscle out of wheat; and nothing but
vegetable vital force can make a leaf out of charcoal, flint,
air, and water.

But, however impossible it may be to say what vital force
is in its essence, it is convenient to consider it as primarily
residing in the blood. 'We have to manufacture bones,
muscles, brain, and nerves, from surrounding matter, and it
is in the blood that all the materials for their manufacture
are found. Bat there are also two other sets of organs, the
one for receiving matters from the external world and
pouring them into the blood, and the other for removing
waste matters from it. The blood must therefore also contain
the materials of these organs: in fact, it contains the mate-
rials of all the structures in a vitalised state, and ready to
enter into the composition of the body.

§ 2. Tue BoxEs.
The HEAD consists of the skull, or cranium, and the
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face. The former, which contains the brain, 13 an oval
case, composed of eight bones connected together by su-
tures, or joinings, of different kinds, some toothed, or
serrated, some overlapping, and some interlaced. In
the skull may be remarked the upper edge of the orbits;
the bulgings just above -them, which are caused by two
chambers, called the frontal sinuses, between the interior and
exterior wall of the frontal (or forehead) bone; and the two
strong prominences, orprocesses, one immediately behind each
ear, to which the powerful muscles seen in the neck are
attached by their upper ends, their lower ends being fixed to
the top of the breast-bone. In front of each of these
Processes is the entrance to the internal ear, which is situated
wholly within the body of one of the bones of the skull,
cailed the temporal bone. In the base of the skull there is
8 large round hole, through which the spinal cord (popularly
called the spinal marrow) passes, and two smooth pro-
minences, called condyles, one on each side of this hole,
which rest on the highest vertebra (or bone of the spinal
column), and allow the head a nodding motion : there are
also numerous small orifices for the passage of blood-vessels
to the brain and of nerves out from it.

The FACE consists of fourteen bones, rigidly joined to-
gether, except in the instance of the lower jaw-bone. We
may notice the orbits in which the eyes are situated, with
the opening for the passage of the tears into the nose, and,
at the back, for the passage of the optic nerves. The nasal
cavity appears very large, the nose being completed by
cartilage ; it is divided by a thin vertical plat® of bone,-and
the roof is pierced by numerous holes, through which the
olfactory nerves pass: the cavity opens into the throat by
two openings, called the posterior nostrils, and also commu-
nicates with the frontal sinuses, and its floor is formed by
the palate bone. The ethmoid bone is remarkable, being
composed of several very thin plates of bone, forming many
chambers communicating with each other, thus affording a
very extended surface, over which the olfactory nerves are
expanded. In the jaw-bones are the teeth ; the lower jaw-
bone having a projection on each side, fitting into a corre-
sponding cavity in the upper jaw, and forming the joint by
which the jaw opens and shuts, and two prominences for the

.
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attachment of the strong muscle which moves the jaw. The
teeth are 32 in number, 16 in each jaw. The eight front
ones are called incisors ; they are single-fanged, and have
cutting edges, fitted only for dividing the food. The four
canine teeth are on each side of the incisor set in both
jaws; they are pointed, and have long single fangs, and are
adapted to tear the food. On each side of each jaw are five
molars (making 20 molars in all), which are teeth with large
irregular surfaces fitted for grinding the food. The eight
more forward molars have two points, and are called bicuspid;
the others have four or more points.

The SPINAL COLUMN, on which the head rests, consists of
twenty-four bones, called vertebra : seven in the neck, twelve
in the back, to which the ribs are attached, and five in the
loins. Below these vertebra of the loins comes the sacrum,
a rough triangular bony mass, composed at birth of five
separate vertebre, which afterwards become rigidly joined
together; then comes the coccyx, a small triangular bone,
like a rudimentary tail, generally in one piece, but some-
times consisting of and always showing the rudiments of
four vertebre.  Each vertebra has a more or less cylindri-
cal body, flat at the top and bottom, and several projections,
or processes, for the attachment of the ribs and mus-
cles,.and for overlapping those of the vertebrse above
and below it. The body (which is in front) and the
processes together form a horizontal ring. The bodies
are attached to each other by fibrous cartilages, which
allow a_certain slight amount of motion between the ver-
tebree. The rings, when united, form a continued channel
for the spinal cord. There is also a circular space on either
side of each ring not filled up, through which the nerves
of the spinal marrow pass. The top vertebra (called
the atlas) is very different from the others, having no
body and no processes: it is merely a roughly-formed ring,
with two smooth surfaces on its upper side, on which the
condyles, or smooth bony projections from the skill before
described, rest. The next vertebra (called the dentata) also
is very different form the rest: it has an upright process

which passes into the ring of the atlas, oecupying the space -

in front of the spinal marrow, and being: prevented from
pressing upon.it by a ligament across the ath. It is upon
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this upright process of the second vertebra that the head,
together with the atlas, turns.

The BoNY CAVITY OF THE CHEST or THORAX i8 formed by
the spinal column behind; in front by the breast-bone,
which reaches from the bottom of the neck to the pit of the
stomach ; and at the sides by the ribs. There are twelve
ribs on each side, each rib being attached, by a slightly
movable joint at one of its ends, to the lateral processes
of the dorsal vertebree. Each of the seven upper ribs is at-
tached at its other end immediately to the sternum by a car-
tilaginous prelongation, and.the cartilages of the three next
ribs join together and are attached to the cartilage of the
seventh rib. The two lewer ribs are unattached in front,
and are therefore .called floating ribs. The cavity of the
thorax, formed in the manner mentioned, is closed in below,
and separated from the abdominal cavity by a flat muscle,
aalled the diaphragm, which is attached to the ribs, sternum,
and spinal columa.

The BASE OF THE TRUNK is formed by a very strong bony
structure, open abeve and below, called the pelvis, which at
birth consisted of six bones—leaving out of consideration
the sacrum, which. really completes it—which become two
m adults. Two of these bones (the pubic) meet, and are
attached to each other in front, and behind to the sacrum.
The hips are formed by the broad spreading iliac bones of the
pelvis. The tuberosities of the ischium are the prominences
on which the body is supported in the sitting posture; and
the deep cup in which the head of the thigh-bone works is
in the pelvis. The bladder and some of the organs of gene-
ration are situated within it ; and upon and above it, within
the abdominal cavity, formed by the pelvis below the ver-
tebre at the back, and enclosed by muscles reaching from
the ribs to the pelvis, are the stomach, liver, bowels, pancreas,
spleen, kidneys, &c.

The BONES OF THE. UPPER EXTREMITY are connected
with the trunk by a frame-work, consisting of the scapula, or
tlade-bone, and t{e'c]avic]e, or collar-bone. The clavicle 18 a
curved cylindrical bone attached at one end to the upper end
of the sternum, and at its other end to the scapula. The
scapula is flat and triangular, with a deep thin ridge or spine
running along the middle of its external surface. In front
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is a strong projection, called the acromion, by which it is con-
nected with the clavicle ; below this is the glenoid cavity,
which receives the head of the humerus. It 1s attached to
the ribs at the back by very strong muscles. The humerus,
or upper arm, is a single long cylindrical bone, terminating,
at its upper end, in a rounded head, which moves in the
glenoid cavity of the scapula; the lower end is formed so
that it may fit into the cavity of the ulna (ome of the
bones of the fore-arm), and form a hinge-joint with it;
it has also marked projections on either side for the
attachment of the muscles of extension and flexion of the
fore-arm. The fore-arm consists of two parallel bones, the
ulna and radius. The ulna is on the inside of the arm,
connected with the humerus by a hinge-joint, by which the
fore-arm is bent upon the upper arm. The body of the bone
is cylindrical, the upper end broad and thick, with the cavity
to receive the humerus, a prominence at the back forming
the elbow. The radius is a smaller bone, connected ve
strongly by ligaments (or fibrous gristly bands) to the hand
at the wrist, and with the ulna at each end, and through-
out its whole length by a strong fibrous membrane con-
necting their edges. The head at the upper end is ex-
cavated so as to admit the neck of the ulna, and allow the
radius to turn round it, and thus give the rotary motion to the
wrist. The hand is divided into three portions : the fingers,
the metacarpus, and the carpus. The carpus is the part
nearest the wrist, the wrist-joint being indeed a ball-and-
socket joint, formed by the rounded ends of the bones of the
carpus entering into the cavity at the lower end of the
radius. These bones are eight in number, of irregular shape,’
in two rows, all strongly fastened to each other by ligaments.
Towards the hand the carpal bones are hollowed out, so as
to receive the metacarpal bones. * These latter are cylindrical
bones, like those of the fingers, but all firmly knitted
together by ligaments and muscles (except that of the
thumb), and forming the chief portion of the palm of the
hand. The bones of the fingers and thumb are called
phalanges. The fingers have three each, the thumb two.
The BONES OF THE LOWER EXTREMITIES are very much
stronger and larger than those of the upper; the offices of the
legs and arms, indeed, being very different: the former are
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for locomotion, the latter for prehension. Nevertheless, there

18 a strong similarity between them. The femur, or thigh-

bone, corresponds to the humerus. It is cylindrical ; at its

upper end the spherical head projects towards the central

line of the body, and is received into the acetabulum or

large cup in the pelvis, forming a ball-and-socket joint, and

having a strong round restraining ligament attached to its

centre, 80 a8 to keep it within the acetabulum, in addition
to the capsular ligament, which goes ccmpletely round the

‘oint a.mip is attached to the rough surface of the “neck,”

which is the part projecting from the body of the bone and
terminating in the head. Below the neck are two projec-
tions: one exterior, called the great trochanter, which is very
prominent, and seen and felt at the top of the thigh; the
other interior, called the lesser trochanter. To the great
trochanter and the ridge below it running down the femur,
are attached the powerful muscles forming the buttocks,
which draw the thigh backwards and keep the body upright.
To the little trochanter the muscles for bending the thigh on
the body are attached. The lower end of the temur has two
prominences, or condyles, so formed as. to fit into a cavity in
the large bone of the lower leg, and form a simple hinge-joint
with it. The lower leg, like the fore-arm, consists, in fact,
of two bones, the tibia and fibula, but virtually of only one,
as the fibula does not turn round the tibia, as the radius
does round the ulna, but seems merely to serve as an ex-
pansion of the tibia for the attachment of muscle. The tibia
8 a long bone, the transverse section of the shaft being
triangular ; the side which faces forwards and inwards being
broad and smooth, and merely covered with'skin, forming the
shin. Its upper end is broad and large, and has two exca-
vations for receiving the condyles of the femur. Its lower
end forms the inner ankle, and, in connection with the fibula,
the cavity for the reception of the astragalus, one of the
principal tarsal bones of the foot. The fibula is a slender
bone parallel to the tibia, attached immediately to the tibia
at each end, and by an interosseous ligament throughout its
length: the lower end forms the outer ankle, and, with
the tibia and astragalus, constitutes the ankle-joint. In
front of the knee-joint is the patella, or knee-pan, a
small flat, heart-shaped bone, attached by a strong liga-
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ment to the tibia, movable over the condyles of the
femur, and serving as a sort of pulley for the muscles
extending the leg. The foot consists of the tarsal bones, the
metatarsal bones, and the toe-bones. There are seven tarsal
bones firmly joined together, the astragalus being the one
which forms the ankle-joint, the os calcis on which it rests
being the heel-bone. The metatarsal bones are five, all con-
nected together. The great toe, like the thumb, has two
phalanges; the other toes, three each.

The above sketch, hasty and imperfect as it is,—though
it is almost longer than ought to be given in a work of this
kind,—will perhaps be sufficient to give the reader a general
notion of the bony framework.

The STRUCTURE OF BONES is really cancellated,—that is,
composed of very thin plates, more or less closely compacted ;
the parts which appear perfectly dense exhibiting the same
cancellated structure when examined by the microscope ;
they are full of small holes and longitudinal canals, and the
larger cylindrical bones are hollow, this space being called
. the medullary canal. All these chambers and tubes commu-
nicate, and are penetrated by blood-vessels, and filled, as
well as the medullary canal, with marrow ; nerves accom-
pany the artery of the bone, and lymphatics are said to
enter; but the bones, as well as the marrow, are insensible.
The composition of bone is about one-third part animal
matter, chiefly gelatine, one-half part phosphate of lime, and
the rest chalk, salt, phosphate of magnesia, and fluoride of
calcium. The earthy parts may be removed by steeping the’
bone in dilute muriatic acid, and the animal parts by burning.

The FORMATION OF BONE is either by depesit of the
earthy particles in the cartilage (or gelatine), or in a mem-
brane, as in the bones of the head. The periosteum is a
membrane covering the bones, and transmitting bloed-vessels
into their substance. The structure and process of for-
mation of the teeth are peculiar. In the thickness of each
jaw-bone are a number of little membranous bags, abun-
dantly supplied with blood-vessels, each containing a pulpy
ball, through which ramify numerous small blood-vessels and
nerves. This pulp is gradually converted into ivory, the
top or-crown of the tooth receiving a coating of enamel de-
posited from the membrane. As the tooth increases in siza:
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it pushes up and cuts through the membrane and gum, tle
bony socket of the jaw becomes hardened, and almost per-
fectly closed, allowing only a small nerve and artery to pass
into the fang, which latter is never perfectly converted into
ivory, but remains a rather soft bone.. When examined by
3 microscope, the ivory is found to consist of small tubes; and
the enamel of six-sided prisms, packed closely together; with
their ends towards the tooth. The substance of the fang
contains about 45 per cent. of animal matter, the ivory
30 per cent., and the enamel not more: than 2 per cent. The
mineral matter is chiefly phosphate of lime, with some chalk.
The ineisors, eanine, and bicuspid teeth of the permanent set
of thirty-two teeth are preceded by a set of so-called milk-
teeth, 20 in number (the predecessors of the bicuspid being
molars) ; these begin to fall out about the age of seven, pre-
viously to which the first four true molars make their ap-
pearance. The last four true molars do not appear until the
growth of the body is completed : they are called wise teeth.

The MOVABLE JOINTS of bones, several of which have
been above reterred to, are formed by four structures:—
lst. Synovial capsules, which are shut membranous bags,
the inner surfaces of which secrete an oil (joint-oil), while
their outer surfaces are firmly attached to each of the two
bony surfaces of the joint, so that when the joint is in action
their oily surfaces rub together, and not the bones ; 2d. Arti-
cular cartilages, which are a kind of hard white elastic
gristle, attached to those surfaces of the bones which form
the joint ; 8rd. Ligaments, which are strong fibrous un-
elastic bands, interlaced with the periosteum, surrounding
the joint, and thus fastening the bones together. 4th. Fibro-
curtilages, which somewhat resemble the last, but are elastic.
The inter-vertebral cartilages are of this kind. The joints
formed by the help of these structures may be of several
kinds, some of which are noticed in the description of the
skeleton ; as the ball-and-socket, the hinge, the rotating, the
simple elastic joint (such as that of the vertebrs, between
which the elastic cartilage allows a certain amount of play),
and some others.

§ 3. Tre MuscLEs.
The muscles constitute the flesh, or what is called
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the meat, of animals. Each muscle is a bundle of fibres,
of a tubular structure, endowed with the property of
contractility in the direction of their length upon the
application of the proper stimuli. But the fibres of giﬁ'erent
muscles contract after different manners ; in some contract-
ing simultaneously, in some alternately, and in others suc-
cessively. These fibrous tubes may be again separated into
minute striped fibres, called fibrillee, all bound together by
areolar tissue.

Muscles are attached directly, or by means of slightly
elastic strong membranes, called tengons, to the bones,
80 as to move them towards each other when the muscle .
contracts ; or, as in the instances of the tongue and heart,
to give motion to the muscular mass itself, whether in
relation to other parts or in relation to itself alone.

The strength of muscles, physiologically speaking (i. e.
their power), cannot be judged of by their size and firmness,
though the relative powers of the corresponding muscles in
two individuals, or of muscles of the same order in’one
individual, no doubt are indicated by these qualities.

The actual mechanical strength can of course be measured
by the weight a muscle will bear without breaking, and
this also depends on the above qualities. But the physio-
logrical strength or endurance (. e. its power), when in action
in the living subject, seems to depend upon the nervous
influence sent to it, and the fatigue resuﬂing from over-
action to be that of the brain, and not of the muscular fibre,
Thus the muscles of the heart and respiration never tire ;
and the muscles of flight of birds sustain an amount of
fatigue which would soon tire the strong muscles of a man’s
leg. The action of the first is wholly, and the second partly,
independent of the will, and thus does not fatigue it or its
organ, the brain; and the latter, when acting without the
will, as in spasms, will endure almost any amount of fatigue.

The muscles are abundantly supplied with blood-vessels,
which, however, do not seem actually to enter the fibres ; nor
do the nerves, which are numerous, and which form loops
round the fibres. The composition of a fresh voluntary (see
below) muscle is about 75 per cent. of water, 15 per cent. of
fibrin, and 10 per cent. of albumen, colouring matter,
alcobolic extract, and salts.
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Muscles have been classed as voluntary and involuntary,
i. e. a8 being generally under the influence of the will only,
or as being generally independent of it. The muscles of the
heart, the circulatory apparatus, and the alimentary canal,
are the only muscles which are always involuntary ; those
concerned n breathing, though generally acting without
any effort of the will, are yet under its control, so that we
can hold the breath, speak, &c.; lastly, the muscles, gene-
rully under the direction of the will, will act in opposition
to it when under the influence of strong emotion, and
other stimuli, as in laughing, sobbing, cramps, &e.

The museles for steadying er moving the skeleton are of
the voluntary order. Of course, no detailed description of
them can be expected here: it may be observed, however,
that they are generally in pairs ; that their fibres are some-
times parallel, 80 that they all act in the same direction, but
sometimes radiated or crossing, so as to contract in various
dircetions; that they bring two or more bones together, some-
times ‘causing them to approach sideways (as is the case
with the muscles between the ribs), sometimes to move
round their point of junction (as when one finger-bone is
bent upon the other) ; or that they straighten the joint or
extend one bone in a line with the other, of which the mus-
des straightening the fingers may be taken as an example :
they sometimes also cause one bone to rotate, or turn round
it own axis and (as in the case of one of the bones of the fore-
arm) over another bone. Infact, they act so as to perform all
the attitudes and movements of the body. Of course, every
muscle must have one or more which have an exactly anta-
gonistic or opposite action to itself, in order to keep the
balance of the body; and this, balancing when at rest, and
controlling when in action, is one of the most remarkable
phenomena of animal mechanies.

Down the whole spine, neck, back, and loins, are nume-
rous muscles for supporting and moving the head and trunk.
Over the shoulder is the strong deltoid, which raises the hu-
merus. In front of the humerus, the biceps, which bends
the fore-arm on the arm, is remarkably prominent; the
triceps at the back of the arm extends the fore-arm. The
back and front of the fore-arm and hand are covered with
muscles for bending or extending the arm, placing the hand
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proue or supine, and bending or extending the fingers; and
what are popularly called the Jeaders, on the back of the
hand, are merely the strong round tendinous ends of the
muscles which open the hands. Over the chest is the pec-
voralis major, a muscle of large size, attached to the anterior
portions of the clavicle, sternum, and ribs, and twisting
under the arm-pit, of which it forms the fromt wall, to its
insertion in the humerus. It draws the arm forwards,
either upwards or downwards. The posterior wall of the
arm-pit 18 formed by twe muscles, the teres major and
latissimus dersi, both of which are attached to the humerus;
the latter is a triangular flat muscle, arising from a tendi-
nous expansion, which connects it strongly with the whole
of the lower part of the back, loins, and pelvis; it drags
the arm backwards and downwards, and is in several respects
the antagonist.of the pectoralis major. The whole of the
abdominal cavity is covered in by broad thin muscles, and
the back, neck, and chest are supplied with numerous
others : theykeep the head and body upright, or bend them
forwards. »

There is a muscle which is not seen, and which is not one
of locomotion, but which plays a highly important part : it
has been before referred to, and is called the diaphragm or
midriff. It is a broad, thin, muscular and tendinous expan-
sion, connected with the sternum, the inner surface of the
six lower ribs, and the upper vertebrss of the leins. In a
state of rest it is convex towards the chest, and concave
towards the abdomen, so that when its fibres contract,
it becomes flat, and the cavity of the chest is thereby en-
larged, and that of the abdomen diminished. It is thus
a muscle of inspiration, and in this respect is the antagonist
of the muscles of the abdomen.

The muscles of the buttocks, thigh, calf, and foot, are some
of the mest powerful in the body, and bend or extend the
trunk, thigh, leg, and foot in relation to each other.

It may be as well here to notice that the patella or knee-cap
is imbedded in the tendon of the four-headed extensor muscle
of the leg, which tendon is strongly attached to the tibia :
the knee-pan and tendon slide over the pulley of the thigh-
bone. The tendo Achillis is also remarkable. It is the
strong tendon attached to the heel, and formed by the june-
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tion of the strong muscles of the calf, which bend the leg on
the thigh, and extend the foot.

There are varieus muscles in the face for moving the jaws,
lips, eyes, nostrils, sealp, eye-brows, and other parts: they,
however, meed no special sllusion.

The muscles, to render their action easy and efficient, are
surrounded by areolar tissue, hereafter described (see p. 26),
with fat in the interstices, and bound down and together by
a fibrous membrane (which is in some cases exceedingly
strong), which forms sheaths far them, and, as it were, ban-
dages them together.

§ 4. THE BopIiLY SENSES; THE VOICE.

According to the plan laid down, the organs of sense
and that of the voice will now be briefly alluded to.

The sENsE -oF moucH is the sensibility of the merves
of the skin to mechanical resistance, and is especially mani-
fested in the tips of the fingers. The skin consists of
two layers : .am inner, called cutis, dermis, or true skin; and
an outer, called the epidermis, or scarf-skin. The cutis is a
tough complicated structure, composed of innumerable
fibres, interlacing each ether (some of which are said to be
muscular), intermixed with minute blood-vessels and nerves
in great quantity, and with the sweat- and oil-glands, and
therr ducts: its inmer surface rests on cellular membrane
and fat-cells, and its outer surface, on which the epidermis
lies, is covered with little elevations, called papill®, sometimes
arranged in rows, in each of which is the extremity of a nerve,
surrounded by blood-vessels. The epidermis is cellular in
structure, the inner layers of cells being flattened, and the
cells of the outer layers spherical ; it is.apparently pierced by
innumerable holes, which are really tubes of its own substance,
which it sends down into the ducts of the glands, the mouths
of which are partially closed by the flattened cells of the
skin of the surface, which thus act as valves. This outer
skin is much harder and thicker in some parts than in
others, and as its surface becomes dry, bard, and worn off, -
its place is taken by the layer of cells next below it, fresh
cells being formed underneath. Many of these lower cells
contain pigment, which gives the colour to the skin, and in
the negro is black ; they were formerly supposed to be a
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separate structure, called rete mucosum. The offices of the
skin are—first, to carry innumerable nervous filaments over
the whole body, so as to endow it with the sense of feeling
or touch ; and secondly, to carry off water and other excre-
tions from the body, and at the same time keep the surface
cool by evaporation, which two last functions it performs by
the perspiratory glands, which are minute glands imbedded
in the fatty layer just beneath the skin: their ducts pass
spirally through it, and open on the surface. The covering
of the epidermis, the unctuous secretion of the oil-glands,
and the soft bedding of cellular tissue and fat, protect it, and
render it soft and pliable. The sebaceous follicles (or oil-
bags) also enter the roots of the hairs which are situated on
many parts of the body; their secretion becomes in some
parts very thick and waxy, particularly about the nose.
There are other glands for different secretions in the skin of
particular parts of the body : as those which secrete wax in
the ears. The whole length of tubing of the sweat- and oil-
ducts of the skin all over the body is enormous. Mr.
Erasmus Wilson calculates the length of the perspiratory
ducts, in a man of ordinary size, at 28 miles.

The sENSE oF srIgHT has for its organ the eye. The
general appearance of the eye needs no description. It is
a globular bag, filled chiefly with fluid or semi-fluid matter.
This bag is composed of three coats: the outer, called the
sclerotic, is fibrous ; the mnext, the choroid, is a delicate
structure, consisting of nerves, blood-vessels, and black pig-
ment cells ; the inner, the retina, is a delicate expansion of
the filaments of the optic nerve, which enters at the back of
the eye. None of these coats reach over the front of the eye.
The sclerotic is there replaced by a thin, transparent, fibrous
disk, called the cornea, which is again covered by the trans-
parent membrane, the conjunctiva, which, after covering about
a third of the eye, folds forward to form the inner surface of
the eye-lid. The choroid ends in a fibrous and partly mus-
cular coloured ring, called the iris, the aperture in the
middle being the pupil. Behind the pupil, and suspended
by little bands from the choroid, is a double convex trans<

arent lens, of the consistency of gristle, called the crystalline
iens. The chamber of the eye, in front of the lens, is oc-
cupied by a colourless watery fluid, and the chamber behind

\
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it by the vitreous humour, which is like colourless trans-
parent melted jelly. The eye acts in the following manner :
The iris contracts or expands, so as to enlarge or diminish
the pupil, and admit through it more or fewer, or more or
less divergent rays, according as the object gazed at is
darker, brighter, remoter, or nearer: these rays are re-
fracted by the dense humours and crystalline lens, so as to
converge to a focus before they reach the back of the eye,
and there form an inverted image on the expanded optic
nerve (the retina), which is sensible to the rays of light.
The black colouring matter is to absorb the rays, and pre-
vent their reflection from the inner surface of the eye, which
would prevent distinct vision; this indistinctness of vision
occurs 1n albinos, who have no pigment.

The sENSE OF HEARING depends on the sensibility of the
auditory nerves to the vibrations of a liquid contained in
the internal ear, which vibrations are communicated from
the original sounding body through the peculiar acoustic
apparatus, the ear. The orifice of the visible ear is con-
tinued into a canal in the temporal bone from half an
inch to a quarter of an inch in diameter, and from 1% to
1} inches long, its end being perfectly closed by a mem-
brane, called the membrane of the tympanum, which forms
one of the walls of a chamber, called the tympanum, which
is completely closed, except through the narrow tube
called the eustachian, which communicates with the back of
the nasal cavity. The qther walls of the tympanum are bony,
except where two small orifices, called respectively the round
and the oval window, are closed by membrane. Inthetympa-
num are four very small bones, movably joined together and
acted upon by two small muscles, alimb of one bone being on:
the membrana tympani, and another resting on the membrane.
of the oval window. The oval window looks into, as it were, a
chamber, still in the temporal bone, called the vestibule, and
the round window into a chamber of a snail-shell or spiral-
staircase shape, called the cochlea ; these two chambers com-
niunicate with cach other, and with a third, consisting of
and called the three semicircular canals. - All these cham-
bers are lined with membrane, over which are spread the
filaments of the auditory nerve, and are filled with fluid.
Thus, when any vibrating body excites vibrations in the air,

0
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these set the membrana tympani vibrating, which, through
the machinery of the little bones and muscles (loosening or
tightening the membrane according as the sound is loud or
dull, of high pitch or low pitch, near or distant), transmits
the vibrations properly modified to the oval window, and so
causes a movement of the fluid in the chambers of the
internal ear, which movement is directly felt by the nervous
expansion on the membrane lining the chambers. The tym-
panum and its arrangements  are not positively necessary to
hearing, as the pulsations of the air eould no doubt be felt
even by the expanded nerve directly, but they serve to render
clear the character, modifications, and refinements of sound.

The SENSE OF SMELL resides in the olfactory nerves,
which are distributed in a membrane spread over a large
extent of surface, commencing at the nostrils and extendin
over the interior surfaces of several bones of the.face be-
fore referred to,—the bones called “spongy bones” seem-
ing to exist for this special purpese,—into the frontal and
sphenoidal sinuses. This is really the whole mechanism of
the sense of smell. Odours enter by the nostrils, and are
taken cognizance of by the nerve thus expanded. The
organ of smelling is also furnished with other delicate
nerves of common sensation, which feel stimulating matters,
such as snuff and ammonia, even when the olfactory nerve
is cut. ’ '

The SENSE OF TASTE resides in the gustatory nerves, the
extremities of whose filaments are found in the papille of
various size, which are situated on the upper surface and
especially towards the tip of the tongue. The tongue is a
collection of muscles capable conjointly of moving in almost
every direction, covered with & mucous membrane copiously
supplied with bleod-vessels. It is the organ for tasting and
assisting to swallow the food, as well as one of the organs
of the voice. It is of course supplied with nerves of motion,
and also with those of common sensation, which latter afford
a great amount of information as to the nature of substances
taken into the mouth when the gustatory nerves are de-
stroyed. It seems mnecessary that substances should be
dissolved in the saliva or other liquid before they can be
tasted ; and in judging of savour, the nerves of smell co-
operate with the nerves of taste.
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Tax vorcs.—The ergans of the voice are the lungs with
the bronchi and trachea, and the larynx with its vocal liga-
ments and mnsacles: the tangue, lips, and teeth modify the
voice when formed. The lungs (as far as the voice is con-
czrned) are a collection of minute air-cells communicating
with, and indeed continued into, several elastic membranous
and cartilaginous tubes (the bronchi), which unite and form
one tube (the trachea or wind-pipe). The lungs, with the
heart and large blood-vessels, fill up the cavity of the chest,
%o that when the walls of the chest are compressed, the air
s forced from the lungs through the wind-pipe. The wind-
pipe is situated in the front of the throat, and is an elastic
cylindrical tube of a uniform diameter, composed of carti-
laginous rings connected by membranes, the outer one fibrous,
and the internal ome mueeas and supplied with nerves,
blood-vessels, and mucous follicles. This tube is continued
snd eompleted by the larynx, which is composed of five
elastic cartilages (a projection of ene of which, the pomum
Adami, is very promment in men) of irregular sbape, which
open by an orifice called the glottis, and are attached by the
irregularly semicircular hyoid bone to the tongue. One of
these cartilages, the epiglottis, forms a sort of valve, which,
when the larynx is drawn upwards ‘towards the ‘tongue by
the act of swallowing, closes the glattis and prevents ‘the
entrance of any substance into the larynx, which would
otherwise be mot unlikely to oecur, as 'the pharynx and
®sophagus, which form the tube leading to the stomach, are
directly behind the larynx and trachea.

_ Within the larynx are the two elastic fibrous vocal
ligaments, which meet in fromt and separate behind,
and may be drawn more or less elosely together, 5o as
even to close the tube: the opening or slit between them
18 smaller than the outer one, and is called the true glottis.
They arc about an inch long in males when at their
greatest stretch, and three quarters of an inch long when
relaxed, and upon this more or less state of tension depends
the pitch of the voice. The voiee is produced by forcing air
from the Jungs through the wind-pipe, and thus setting
these cords in vibration, very nearly in the same way as is
the case with the tongue or reed of an accordion. In
femsles, as the voice 1s higher the vocal ligaments are
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shorter. In ordinary speaking their tension is continually
and rapidly varying; but in singing, and holding on the
same note, they are kept at the same degree of tension.

§ 5. THE NERVOUS SYSTEM.

On examining the interior of the body, we find passing
through it and into the various textures pearly-white cords
of degrees of thickness varying from a quarter of an inch to
that of the finest filament, more or less irregularly cylin-
drical in shape, though bulging out and flattened at various
points, dividing into branches and interlacing with each
other, and ultimately to be traced at their smaller extremi-
ties to some texture or organ, and at the larger extremities
to either the spinal column or the skull. These are the
nerves of the so-called cerebro-spinal system. There are
other nerves, similar in appearance, called the nerves of the
sympathetic system, which pass from, to, and between the
viscera of the organic functions (such.as the heart, liver,
kidney, &c.), and, though sending branches to the nerves of
the other system, not entering the skull or spinal canal, but
assembling in numerous knots, called ganglions, which lie
along the front of the whole spinal column, and are connected
with two larger ganglia lying among the intestines, and also
with other smaller ganglia in the head and other parts.
All these nerves of both systems, when examined, are found to
consist of several fibrous tubes containing a fatty albuminous
fluid, and, though closely bound together, they never anasto-
mose. The ends of the nerves in the skin and some of the
organs of sense are found in papille (see p.15) ; those in the
muscles generally in loops. The large ends in the skull and
spinal canal become part of the brain and spinal marrow,
and most nerves have tubes which might probably be traced
to both of these organs, which organs are called the centre of
the system. The uerves of the cerebro-spinal system are
divided into those of sensation, of motion, of the special
senses, and of reflex action. The nerves of common sensation
begin their function in the skin (or other organs where they
are found), and those of the special senses in the organs of
sense, and upon the application of proper stimuli (as mechani-
cal contact, light, odour, sound) transmit, or as 1t were give
notice of it to the brain, into which they go. Here the mind
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takes cognizance of the impression (which becomes a sensa-
tion), and dictates to the muscles such action of contraction
as it thinks fit, through the nerves of voluntary motion, which
begin in the brain and end in the muscular fibre. Of the
whole of this operation, in which the voluntary muscles
act, the mind is conscious. Among this class, though not
nerves exactly of ordinary sensation or special sense, may
be included nerves arising in the musclg which transmit
to the brain (the cerebellum) the impression of muscular
exertion ; the cerebellum, the mind being conscious, in return
sending out nerves to the muscles dictating to them to sus-
tain that exertion, thus keeping the balance of their actions.
The nerves of reflex action in the same manner consist of
nerves transmitting an impression from the organ to the
spinal cord, it in return sending nerves to stimulate the
muscles to certain actions which the original impression
necessitates. But the spinal cord not being the seat of
consciousness, the impression never becomes a mental sensa-
tion,and the mind takes no cognizance of the operation, which
is performed through the involuntary muscles. One or two
examples of reflex action were given when the involuntary
muscles were spoken of ; but these nerves are also called
into action by moral emotions and the passions : thus weari-
ness, shame, and fear, cause the muscles of the jaw, those of
the muscular coats of the arteries, and those of the scalp, to
contract, so that we yawn, blush, or the hair of the head
stands on end.

The cENTRAL oR@ANS -of the. cerebro-spinal system of
nerves consist of the cerebrum, the cerebellum, the gan-
glions of special sense, and the medulla oblongata, all within
the skull, and the medulla spinalis within tho spinal canal.
The first three constitute the brain.

The BrAIN is composed of two kinds of substances,—
the one white and opaque, the. other reddish-grey, and both
of a gelatinous consistence. The interior of the cerebrum,
and the exterior of the cerebellum and spinal cord, consist
of the white matter which, when examined by the micro-
scope, is found to be composed of tubular fibres similar to
the trunks of the nerves. The grey or cortical matter forms
the outside of the cerebrum and the interior of the cere-
bellum and spinal cord : it consists of a minute network of
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blood-vessels sarrounding the extremities of the fibres of
the white substance, and transparent cellular membrane, con--
taining in its interstices granular matter and cellular nuclei,
which send out fine prolongations. The precise functions
of these separate substances have not been ascertained ; but
by some it i# supposed that the white is the real nerve-
matter, while the corical affords the nutriment forit. How
the nerves emntermg or leaving the brain mix with its
substance, has not been aseertained; but most nerves are
supposed to communicate with both substances. The brain
has nmumerous: convolutions on the surface, and in form is
not: unlike a walnut: within its shell : it is- protected
three membranes: it is divided, but not completely, long-
tudinally, into two portiens, ealled hemispheres, and has
several sinuses or chambers within it. The cerebrum
occapies the whole anterior amd' upper part of the skull,
and consists of three portions or lobes. The ocerebellum
oceupies the lower and back part of the head : when cut; its
inner grey substanee presents a beautiful branching, tree-
like appearance. The ganglia of speeial sense occupy the
central anterior part of the base of the brain. The medulla
oblongata is merely the prolongation of the spinal marrow
into the -brain at the back of its base. The brain has ne
gensation whatever, and may be cut' or wounded without
causing the shightest pain. Some of the functioms of the
different parts of the brain were referred to when spesking
of the nerves. In addition to these are the manifestations
of intelligence, memory, the pure reason, sentiments, and
passions : in fact, it is the organ of the mind. The medulla
oblongata is comnected with the nerves of respiration and
The sPINAL corp, like the brain; is protected by three
membranes: The spinal nerves have two roots, one in its
anterior and the other in its postertor portion. The anterior
roots are for bringing motive influence from the cerd, the
posterior ones carrying impressions to it. ' '
The CHIEF NERVES 1t is impossible here even to name:
it must suffice, therefore, to say, that from the brain arise
nine pair of nerves, which divide into several branches, and
supply the muscles of the face, neck, the organs of sense,
&c., all of these nerves, though rising really or apparently:
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;l]tn the brain, receiving filaments from the spinal cord

The nerves from the cervieal vertebrae-form a network of
nerves, called the brachial plexus, whence proceed the
median, ulnar, radial; and other nerves of the arm. From
the dorsal vertebre proceed between the ribs the intercostal
nerves; from the lumbar vertebre the lumbar plexus and
the nerves supplying the front of the leg; and from the
scral vertebrse the sacral plexus, the great sciatic, and its
branches the tibial and fibular, to the front of the leg. The
:ﬂ e:x:oﬁ. in a bundle of nerves called the cauda equina or

ree-

§ 6. GexmraL ViEw oF SELF-NUTRITION.

The preceding anatomical and physiological description,
though a very cursory one, may enable us to understand
mfficiently well the structure and functions of all that is

to make man a perfect thinking, conscious, feeling,
locomotive amimal.. First, the bony framework contains and
sustams the other parts, and by the help of the ligaments,
interarticular ilages, membranes, and lubricating fluids,
becomes an inert machine, ready to be turned into a lece-
mgtive and prehensile machine by the help of (secondly) the
muscles, with their tendinous ends and the fibrous sheaths
and bandages holding them. firmly and compactly together.
Thirdly, the nerves of sensation carry the sensations of
vwrious kinds made by the external world to the centre of
instinctive aetion—the spinal cord—end the centre of con-
scious perception—the brain—from which two organsissue
again the nerves carrying motive influence to the muscles.
Fourthly, we have the brain—the instrument of the mind.
Lastly, we have the whole-completely covered in and rendered
less liable to injury by the skin, which, besides, is the seat
of the nerves oi]" touc]{ and of other functions to be noticed
bereafter. But man is not born in this perfect state—he
has te grow up to it ; nor could he without additional powers.
continue in it, for the external changes as to temperature,
moisture, and other physical influences, would soon injure his.
perfection, even if &e very action of his mind, senses, and
powers of motion, did not wear out his various organs, and
consequently disturb their functions. To counteract these



24 DESCRIPTIVE ANATOMY AND PHYSIOLOGY.

effects, he is suppiied with organs for carrying off the old waste
matters, and with others for supplying new material in their
place to the various structures. The former are called the
organs of excretion, of which the kidneys and bladder, for
carrying off the old matters in the shape of urine, are an
example ; the latter are the organs of nutrition ; and of these
the stomach, alimentary canal, and absorbent system, for re-
ceiving and changing the food into materials fit for forming
-the different structures of the body, are instances. The
temperature of the body is kept up by means of the respira-
tory apparatus, the heart, and lungs, and prevented from
getting too high by the evaporation through the skin. Now,
the nutritive matters are not carried immediately to the
different structures; but after being duly prepared they
enter into, and indeed form that most important of fluids,
the blood, which also carries the heat-causing elements
‘obtained in the lungs to the different parts of the body. It
is the blood, then, propelled by the power of the heart
through tubes calle(i) arteries, which bears nutrition and
-warmth to all parts of the body, and having parted with
-these, returas through another set of tubes, the veins, to the
heart again. Before describing the organs through which
these operations are to be performed, the chief of the fluids,
the blood, and some of the principal tissues, must be noticed.

§ 7. TuE Broon.

The blood is by far the most important fluid, as in it are
contained all the ingredients of the others, as well as of the
tissues. In the living body it is a thick fluid a little heavier
than water, of the temperature of 100° of a red colour
(bright scarlet in the arteries, and deep purple in theveins),
and when examined by the microscope it is found to consist
of a colourless fluid, called liquor sanguinis (or by surgeons,
coagulable lymph), with numerous round delicate bags or
blagders, called blood-globules or blood-digks, floating 1n it.
The globules are of two kinds—one kind colourless, con-
taining fluid, and about one-four-thousandth of an inch in
diameter; the other rather larger, of a red colour (which
gives the blood its colour), and containing fluid having
dissolved in it peroxide of iron in the arteries and carbonate
of iron in the veins., These globules allow fluids and gases
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to pass through their membranous walls, and if the blood
be diluted they swell and burst, from the diluting fluid
passing into them ; and if the blood be thickened, the fluid
m the globules passes out of them, and they shrink. Inthe
lungs (see Lungs, page 30) the carbonic acid gas contained
in the carbonate o? iron of the venous blood passes out of
the globules, and .oxygen passes in: in the other structures
of the body the reverse operation takes place, and thus carbon
i8 carried away from the body and thrown off in the lungs,
and oxygen obtained from the air through the lungs is carried
to different parts of the body. 'When the blood is drawn
from the body it separates into a solid clot, called the
crassamentum, which in a state of health retains the red
globules, and a transparent liquid called serum. The cras-
samentum is found to consist of a metwork of fibres of a
substance which has received the name of fibrin, which,
chemically speaking, is nearly the same as albumen, and
differs from it chiefly in its property of spontaneous coagula-
tion. The serum is principally albumen dissolved in water
(in the proportion of 15 parts of water to 1 of albumen),
with a small amount of animal, fatty, snd saline matter. 1t
will, therefore, coagulate by heat. The blood, then, may be
said to consist of water and albumen, either in its simple
state or in its animalised state as fibrin, besides a few saline,
fatty, and animal matters, and iron, carbonic acid, and
oxygen in their free state. The colourless blood-globules
are supposed to be endowed with the power of thus vitalising.
the albumen into fibrin. The primary main element, then,
of the blood, as blood, is albumen, and this consists clhemi-
cally of the elements oxygen, hydrogen, carbon, and nitrogen.

§ 8. Tex TissvEs

Ofthe body are all made up of albumen in its state of fibrin,
orof gelatine, having various matters deposited inthem,such as
oily matterin fat, and mineral substances in the bones. Now
gelatine differs from albumen only in containing a very little
more oxygen and nitrogen and a little less carbon. Therefore,
a]thougg we do not know that gelatin as suck exists in the
blood, yet we see that the blood contains all the elements of
it. All these elements also exist in the articles necessa

for food (e pages 57 and 58), and it is from the foolz
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through the alimentary apparatus, that the blood receives
them.

The tissues formed of fibrin are called fibrous tissues. In
structure they are either simply a more or less dense net-
work of consolidated fibrin, or they consist of cells.

Of the SIMPLE FIBROUS TISSUES, there is one dif-
fused through every part of the body. It is the areolar
tissue, frequently but erroneously called cellular mem-
brane. It is a loose network of very minute fibres, some-
times adhering so as to form sheets, and having a serous
fluid in its interstices. It passes between the nerves, blood-
vessels, muscles, &c., binding them loosely together; but
enabling them to move over each other without violence.
It easily decays and is rapidly renewed, and is therefore
copiously supplied with blood-vessels. The serous mem-
branes consist of these fibres interwoven into a continuous
membrane, from one surface of which serous fluid is exhaled.
The ligaments, for binding the bones together, are a still
firmer fibrous tissue, as are the tendons and sheaths of the
muscles (see pp. 12 and 15), and the strong elastic yellow
tissue, of which the walls of the arteries consist (see p. 31).
All these tissues discharge functions simply mechanical,
and not vital; and being of the lowest class, the tissues.
of the higher classes, such as the nervous and muscular,
sometimes degenerate into them. "What would appear to be
the lowest form of tissue, seems not even to consist of
fibres, but to be simply a consolidated film of fibrin. It is
called the basement or primary membrane ; it is easily per-
meated by fluid, and is found between the outer and the true
skin, and lines the tubes and cavities which are continued
from the skin (such as the alimentary canal), and all the
serous membranes.

The CELLULAR TISSUES generally consist of & basement
membrane covered by a layer (called the epithelium) of very
minute bags or vesicles, filled with colourless fluid. These
cells have in many instances a very short term of existence :
how they are renewed is a problem that has not been solved,
but it is by some supposed that they, as well as the blood-
globules, contain minute germs of new cells, which, when
the parent cell bursts, become fully developeds, When the
surface of the epithelium is in an exposed situation the

e e w o~ om .o
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outer cells become flattemed and dry up, and either fall
off, as in the case of the epidermis (see page 15), or
become compaeted: into a hargened mass, a8 in the case of
the hair and nails, and pushed forward by the new cells
formed below. The mucous membranes consist of a base-
ment layer and epithelium, the cells of which absorb (and
they have the power of selecting what they require to ab-
sorb), threagh the arteries and basement membrane, a
tenacious fluid from the blood; the cells then burst, and
pour out the mucus on to the surface of the membranes.
This process of selecting matters from the blood and
pouring them out is called secretion. The nose, air-passages;
lungs, &e., are lined with mucous membrane. The sto-
mach and intestines are also lined with it, but as the
have to absorb from the food mutritious matters whic
wre ultimately to be poured. into the blood, the membrane
is there disposed in a mere complex manner. It is some-
times arranged in folds, and sometimes in minute projec-
tions called villi, and minute pits called foilicles. The
epithelium cells of the follicles secrete the mueus, as above
described, while those at the points of the villi fall off during
digestion, thus leaving it in contact with the nutritious fluids
of the food. On the other side of the basement membrane
are other small cells, and near them the ends of the absor-
bent vessels (see page 48). The nutritive fluids then pass
throngh the basement membrane into these lower cells,
which burst and pour out their contents, which are taken up
by the absorbent vessels. The secretive action of the diffe-
rent glandular organs seems discharged by the means of
cells in this manner. The adipose or fatty tissue consists
of separate cells lying unconnected in the meshes of the
areolar tissue, and filled with oily matter taken up from the
bood and stored in them until taken back by the blood-
vessels, when wanted. Cartilage, or gristle, is another
cellular tissue. Simple cartilage consists of a number
of cells scattered through a mass of gelatin. No blood-
vessels enter it, but ramify on the surface; and from these -
the nutritious fluid is absorbed into the cells of the surface,
md by them transmitted to the remoter omes. In fibro-
cartilages the space Letween the cells is-occupied by liga-
mentous fibres.
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The other fluids of the body—such as the chyle, bile, &e., ‘

and the‘other tissues, such as the bony, nervous, muscular,
&c.—are elsewhere described. Sufficient has been now said
to enable us to understand what follows.

§ 9. THE CaviTIiES AND REGIONS

Into which the body is divided, and in which the different
organs are situated, should be noticed before the anatomy of
the organs is entered upon.

The cavity of the SKULL contains the brain within its hard
unyielding walls. On this sufficient has been said already
(see page 5).

The THORAX, or chest (see page 7), is closed above by the
organs passing into the mneck, and at the back, front, and
sides, by the elastic, bony, cartilaginous, and muscular walls
formed by the vertebral column, the ribs with their cartilages,
the intercostal and other small muscles, and the sternum;
and,_ below by the half-muscular and half-tendinous elastic
wall, the diaphragm, which separates it from the cavity of the
abdomen. The contents of the thorax are the heart (with
its large vessels), the lungs, the wind-pipe, and the cesopha-
gus. The two latter, with some large blood-vessels, pass
into the neck, and the cesophagus is also continued into the
stomach in the abdominal cavity.

The . ABDOMINAL CAVITY is bounded above by the dia-
phragm, in front and at the sides by the abdominal muscles,
behind by muscles and the vertebral column, while it com-
municates below with the pelvic cavity, with which, indeed,
it really forms one cavity. In the abdominal cavity are the
stomach, intestines, liver, spleen, pancreas, kidneys, and
some large blood-vessels. :

The PELVIC CAVITY is formed, at the sides, back, and
front, by the pelvis; and is partially closed below by mem-
brane, muscles, and skin. In it are situated the bladder, the
lower part of the large intestines, and, in women, the organs
of generation.

For convenience, the surface of the abdomen is mapped
out into RE@10NS. Immediately below the breast-bone is
the epigastric region, with the left and right hypochondriac
regions at its sides; below these the umbilical in the
middle, with the upper parts of the iliac at the sides, and

- L mr &7 L
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the lumbar behind ; and below these again the hypogastric

in the centre, with the lower part of the iliac at the sides;

below the hypogastric, just above the organs of generation,

where the gones of the pelvis join in front, is the pubic

region, or pubes; and on either side of it, in the hollow

between the thigh and the abdomen, the groin, or inguinal
region.

The mechanism of the viscera will now be described in
order, beginning with the thoracic viscera; these are the
heart, the central organ of the circulation (with its system of
veins and arteries), and the lungs, the organs of respiration.

§ 10. THE HearT

Is a hollow muscle, or rather a collection of muscles, en-
closing cavities. It is a little larger than the Joosely closed
fist. Its broad upper end is situated very slightly to the
left side of the middle of the breast-bone, where it is sus-
pended, as it were, by the large blood-vessels entering or
1ssuing from this end of it. Its lower end is somewhat
pointed, and inclines forwards and downwards and to the left
side, striking against the chest between the fifth and sixth
ribs, between two and three inches to the left of the central
line. Itis covered by aserous membrane, called the pericar-
dium, which is folded {)a,ck 50 as to form a loose bag, secreting
alubricating fluid, within which it can freely work (see p. 35).
The heart is divided vertically into two distinct halves, each .
of which consists of a smaller, thinner-walled upper chamber,
called an auricle, and a lower, larger, stronger one, called a
ventricle. Each auricle communicates with the ventricle of
the same side by an opening furnished with membranous
folds attached to the walls of the ventricle, acting as valves,
which allow the blood to be pressed from the auricle into the
ventricie, when the former contracts and the latter opens,
but not allowing it to be pressed back when the ventricle
contracts. The valve on the right side is called the tri-
cuspid, on the left the mitral. ¥rom each ventricle issues
-alarge tube. They are the commencement of arteries, and
are furnished with litile pocket-like folds, called the semi-
lunar valves, which allow bFood to be pressed into them by the
contraction of the ventricles, but not to be drawn back when
they open or dilate again. The artery from the left ven-
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tricle is called the.aorta, and through'it-and its numerous
branches the left ventricle propels the blood to every part of
the body. The artery of the right ventricle is the pul-
monary artery, and through it and its branches the mght
ventricle forces the blood into the air-cells of the lungs.
Into the right auricle enter two large tubes; they are the
veins (called ven® cavee) which receive from innumerable
small tributaries blood coming from all parts of the bedy :
into the left auricle enter the pulmonary veins, which by
means of their tributaries bring the blood from all parts of
the lungs. ..

§ 11. T Luxes

Are two spongy masses, filling up the cavity of the
thorax, suspended from, and being & continuation of,
the trachea and bronchial tubes; they are eovered by
a serous membrane, called the pleura, which is folded back,
lining the whole eavity of the chest, and allowing the lungs
to play freely within it. The lungs are made up of innu-
merable and infinitely minute membranous cells, which are
the ultimate sub-divisions of the bronchial tubes and their
smaller divisions, so that the single tube, the trachea, ex-
pands and divides into the whole of them ; all these eells and
tubes are lined with the mucous membrane continued from
the threat, and covered with numerous little hair-like
prolongations, which are constantly vibrating, so as to clear
the membrane from the mucus. Upon the thin walls of the
air-cells ramify the invisibly small tubes. which are, at the
same time, the ends of the minute sub-divisions of the pul-
monary artery, and the beginnings of the small tributary
tubes which unite so us to form the pulmonary veins. Thus
the lungs consist of an assemblage of infinitely small air-
cells ending in the wind-pipe, and infinitely minute bloed-
tubes, beginning in the pulmonary artery and ending in the
pulmonary veins ; the blood in the tubes and the air in the
cells being separated only by a membrane so thin ard
porous as to alYow of the passage of air and gases through
it (see p. 33). Anything which tends to increase the cavity
of the thorax, either by raising the ribs, or by enlarging 1t
below, must cause air to flow 1nto the cells, so as to fill u

the increased space and prevent a vacuum. The intercostal
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muscles, and, when the arms are fixed, the pectoral muscles,
and others, effect inspiration by the former method, and the
diaphragm contracting and beeoming flat, and therefore
ceasing to bulge into the thorax, effects it by the latter
means. Everything, on the other hand, which diminishes
the cavity of the thorax, either by pressing down theribs or by
pushing up the diaphragm, eompresses the lungs, and forces
the air out of them. Thus the mere weight of the ribs and
elasticity of the cartilages would cause expiration in the
first way ; while the abdominal mwuscles, at the same time,
pull down the ribs, and press the abdominal viscera against
the diaphragm, and up towards the chest, forcing the air out
in both ways. The elasticity of the cartilages and the con-
traction of the diaphragm are the ordinary causes of expira-
tion and inspiration, but in-cases of forcible breathing the
other means are used.

§ 12. Tax Broop-vVRSSELS,
So often aiready referred to, are cylindrical tubes, through
which the blood flows. They are of two kinds—arteries
and veins.

The ARTERI®S are tough, elastic, fibrous, and partly
muscular tubes arising from the -vemtrieles, and . -
ing the blood forced into them by the ventricles, and
through ‘them partly by the ventrieles and partly by
their own contractile power: in the case of the arteries
beginning in the aorta and arising in the left ventricle, pre-
pelling the blood to all parts of the body; inthe case of the
arteries beginning in the pulmonary artery and arising in the
right ventricle, propelling it into the air-cells of the lungs.
The arteries arise from the constant branching of the larger
trunks into smaller and smaller ones, until they are almost
or quite invisible, and are called capillaries. The area of
the transverse section of any artery is the same as that of
ail its branches together, so that the pressure of the blood
upon the arterial walls is everywhere the same. The
arteries are generally deeply seated, so as to be out of the
way of injury ; but where they are not, as at the wrist, the
pulsation caused by the contraction of the ventricles may
be felt, and when they are wounded the blood comes from
them in jets, owing to the same cause.
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The VEINS are more numerous, larger, less elastic, and
situated more on the surface, than the arteries. The blood
having been forced into the capillary arteries, these gradually
join together, and form larger and larger tubes, into which
the blood gontinues flowing, until they unite in large
trunks, finally entering the auricles; the right auricle
receiving through the two ven® cava the blood which has
come from all parts of the body, and the left auricle through
the pulmonary veins that which has come from the capilla-
ries mmi?ing on the walls of the air-vessels of the lungs.
Now the force of the heart is nearly exhausted by the time
the blood has reached the capillaries, and as it therefore
moves more slowly the area of the veins becomes much
larger than that of the arteries, so that the pressure on their
walls is less, and therefore their coats are less strong.
Again, as the current towards the heart is weak, it might
happen from the auricles contracting, or from other obstruct-
ing causes, that the blood would flow back again: this is
prevented by a set of little membranous pockets being
placed along the whole course of the veins, which act as
valves, preventing the backward course of the blood. It
was the discovery of these veins which suggested to Harvey
the fact of the circulation of the blood, which was unknown
until his day.

As to the names and distribution of the arteries and veins, it
must suffice, in so slight a sketch, to say that the main artery, -
the aorta, rises from the left ventricle by an arch turning to
‘the left at the lower part of the neck, whence arise two large
trunks, giving off to their respective sides the carotids, which
pass up the neck and supply branches to the head, brain,
&ec. (the severance of which is the cause of death when the
throat is cut), and the subclavian, which pass under the cla-
vicles and dividing into the axillary and brachial and smaller
branches, supply the upper extremities. The aorta de-
scends along close to the spinal column, giving off branches
to supply the abdominal viscera (see pp. 35-50), and divides
about the level of the hips into the two iliad¢ arteries: the
iliac artery becomes the femoral artery in the thigh, and
divides into the two tibial and other branches in the leg.
As to the veins, those from the head unite into the jugular
veins in the meck, and those from the arms into the sub-
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clavian veins, and the jugulars and subclavians umite into
the superior vena cava; those from the lower extremities,
the trunk, and the abdominal viscera (which latter pass into
the liver by the vena porte, and issue from it through the
hepatic vein), unite into the inferior vena cava. It should be
remarked that the dark impure blood is generally called venous
blood, and the bright pure blood, arterial; and it is true
that the arteries and veins of the larger circulation do re-
spectively contain pure and impure.blood, but in the lesser
or pulmonary circulation this is not the case, as the pulmo-
nary veins contain the purest blood in the body.

§ 13. TrE CIRCULATION AND RESPIRATIORN.

The blood, as we have seen, is made up of all matters neces-
—first, to the formation of the different structures of the

y; and secondly, to keeping up their temperature. The
first it receives through the stoma;c{x and alimentary apgmtus
from the food (in a manner to be hereafter noticed), and leaves
behind it the old waste matters, to be carried off by the
excretory apparatus. The latter (oxygen) it absorbs in the
lungs, giving up in exchange carbonic acid, which (or at any
rate one of its elements, carbon) it has taken up from all
parts of the body. It is clear, therefore, that the blood must
continually travel from the sources of supply to the places
of deposit. This travelling is called its circulation. Let us
suppose the left ventricle filled with blood of a bright ver-
milion, containing all the pure elements of nutritign, and
saturated with oxygen. The ventricle contracts, the blood
18 forced to leave it by the great artery, the aorta (as it is
prevented- by the valves from doing so by the, only other
outlet, viz. that into the left auricle), and to go through all the
arterial branches into the capillaries, there to deposit the
epecific nutriment for each structure, and take up carbonic
acid in exchange for oxygen; it then returns through
the veins of a deep purple colour, loaded with carbonic
acid, and, until it reaches the venm cavam, also drained
of its nutritious qualities, which it here again receives
(see p. 43), and Iy re-enters the heart by the right
auricle in its dark and deoxygenised condition. The right
sricle now contracts, and, as the valves in the veins
prevent its regurgitating in them to any large amount,

»
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it escapes by the only other outlet into the right ventricle =
the right ventricle contracts,—the blood within it is
prevented by the valves from flowing back into the right
auricle, and is. therefore propelled through the pulmonary
artery into the capillaries in the air-vessels of the lungs;
the lungs at the same time expand and draw in air; oxygen
passes through (see p. 30) the membranous walls of the air-
cells into the blood, and carbonic acid in the same manner
passes out of the blood into the air-cells, and from them to
the external air ; and the blood, thus re-oxygenised, and again
bright scarlet, flows through the pulmonary veinsinto the left
auricle, which, like the right auricle, contracts, and sends
the blood into the left ventricle. This circulation from the
heart through the lungs and back again is called the lesser
circulation. The expanding of the lungs and drawing in of
the air is called the inspiration. The muscles-of the heart, and
the muscular coats of the arteries, are supplied with nerves
coming selely from the spinal cord; the museular motion
which causes the circulation is therefore entirely free from
the control of the wil. These mnerves respond to those
which go from the circulatory apparatus to the nervous
centres; which seem to be excited by the stimulus.of the
oxygen contained in the blood, as well as by some mental
emotions—as fear, anger, &c. It should be noticed, that
every muscle of the body when in action presses upon
the veins, and so helps to propel the blood towards
the heart; this being one of the reasons why exercise -pro-
motes the circulation. The nerves going to the respiratory
agparatus have their origin in the spinal cord, the medulla
oblongata, and brain, but chiefly in the former. The respira-
tory function, therefore, is chiefly of the reflex character and
independent of the will—but not entirely; or it may be
caused by the stimulus of the carbonic acid of the venous
blood acting upon the filaments of nerves in the lungs going
to the nervous centres, by the stimulus of cold affecting the
nerves going from the surface of ‘the body, by certain men

emotions, and also by the will. The number-of respirations,
and the quantity of air inspired, vary very much according
to the age, sex, and state of the health; but in a healthy
adult, under ordinary circumstances, the-number of respira-
tions is from 15 to 20 in a minute, and the amount of air
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about 20 cubic inches in each inspiration. The proportion of
carbonic acid gas in the expired air is about one-thirtieth. It
should be noticed, too, that not.only carbonic:acid gas, but
watery vapour in large quantities, and perhaps other vapours
and gases, pass out of the blood through the lungs, and that
watery vapour, nitrogen, and even poisonous.gases, also are
absorbed into the blood through the lungs... .

§ 14. THE ABDOMINAL VISCERA GENERALLY, AND
PERITONEUM.

The ABROMIFAT VISCERA.are concerned in the nufrition of
the body : thus they receive and prepare the fqod,. extract
from it its nutritious. parts, which they pour into the blood,
and carry off its unnutritieus and unrequired parts.and the
waste parts of the body.

The PERITONEUM 18 a serous: membrane by which all
these viscera are covered and attached to the walls of
the cavity, which is also lined with it. It may be as well
here once for all to deseribe the nature and arrangements of
the peritoneum, which are similar-in, all serous membranes.
Let us suppose a.completely closed bag (like a balloon emptied
of gas) two or three times as large as-some.cavity (sueh as
the abdominal). Suppose its inside to be well oiled. Su;
pose its outside to be covered with glue, so that it may be
folded more or less: completely over various objects, sucﬁ ag
pipes, solid bodies,. and bags (like the viscera of the abdo~
men), and firmly adhere to their suxface, the rest of its ex-
ternal surface being glued to the walls of the (abdominal or
other) cavity ; what 18 over sufficient protruding in folds
(whose surfaces next to-each other of course stick together)
into the interior of the bag. The different: objects, folds,
ard walls of the ca.vity,wwi]i if rubbed against each other,
move with facility, as it.is really only parts of the oily sur
faces of the inside of the. bag which come in contact. The
closed bag is the serous.membrane, . and the oil the serum
which exudes from its immer surface. It will be seen, there-
fore, that when we cut:through the muscular walls of the
abdomen and their peritoneal covering, we look upon the
inside of the serous bag. The thorax and lungs are in the.
same manner covered by, the pleura, and the heart by the.
pericardium, .
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§ 15. THE ALIMENTARY CANAL

Has by far its larger portions (the stomach and intes-
tines) in the abdominﬁ cavity, but its commencement
is in the mouth, and it will be convenient now to
describe it. At the back of the mouth we observe a
soft smooth curtain of flesh hanging down: this is called
the veil of the soft palate: its central part, which hangs
down lower, is pointed and muscular, and is called the
uvula; the parts on either side of it being called the arches
of the palate. Thesedartqhef form the op]elningbinlto the
harynx, the upper end of the cesophagus, the tube leadi

go the atomach.p l)eThe harnyx is cgntinuous with the galﬂg
of the nostrils, and through the glottis it communicates
with the larynx, and the Eustachian tubes (see p. 17) open
into it behind the soft palate. The ducts of the salivary glands,
the parotids, the sub-maxillary, and sub-lingual, open also
into the cheek, opposite the upper jaw gums, by the sides of
the frenum of tfe tongue, and at various points under the
tongue. The pharnyx is composed of a muscular coat,
whose fibres run in various directions, and a mucous coat,
whi(clh is colntinuonsdwith that of the nostril:, cheek;, lips,
wind-pipe, lungs, and cesophagus. The cesophagus is the con-
tinuatiolx’fof the p]:\arynxP into the chest, and, through the
diaphragm, into the stomach. It is rather less than an inch
in diameter, and is loosely connected to the surrounding
: Earts. It passes pretty nearly in the middle line behind the

eart and lungs, and next the vertebrs, turning to the left as
it issues from the diaphragm. It has a muscular coat (the
muscles being involuntary), a loose spongy coat having
several longitudinal folds, and an epidermis.

The sToMACH is a large memgmnous bag, having an
inner mucous coat, which is covered with inhalant and ex-
halant vessels and mucus, a muscular coat, and the peri-
toneal coat or covering: it is shaped like a pear sligxiltly
bent, its larger curved surface being inclined forwards and
gfawm: itlis placed across the abdo;xllen 1;‘.ndr:11;1 the

i , its larger end occupying the left hypochondrium,
havgng the sple:;g behind it, middle golir'llé across the

ine, the pancreas being behind it, and its lower and
smaller end (the stalk-end of the pear, as it -were) having
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the liver above it and separating it from the diaphragm.
The esophagus enters in the ufper part about one-third
from its Yeft and larger end, and the smaller end, through
what is called the pyloric orifice, is continued into the
intestinal canal, where there is a fold in its mucous lining
which acts as a kind of valve. It is supplied with nerves
and copiously with blood-vessels, and has lymphatic vessels
(see p. 43) Jistributed throughqut its whole surface. From
its larger curved surface there hangs over the whole of the
intestines, one of those loose folds of the peritoneum before
described, having cellular tissue and fat between its two
surfaces : it is called the omentum.

The INTESTINAL CANAL is a continuous tube about six
times the length of the body ; the first three quarters of the
tube are called the small intestines, and the last quarter the
large intestines. The intestinal canal commences at the
pyloric orifice of the stomach under thename of the duodenum,
which bends first backwards, then downwards,and then across
the body, and is but partially covered by the peritoneum ; it
then takes successivegy the names of jejunum and ileum, and
is convoluted upon itself in all directions, forming a large mass
occupying the chief of the whole middle and lower regions
of the abdomen. The whole of this canal receives a coat-
ing from the peritoneum, which is then folded  upon. itself,
forming & broad double sheet (called the mesentery) which
acts a8 a ligament, connecting the intestines with the back
part of the abdomen, and keeping them (though not without
a certain freedom of motion) in their place. The small in-
testines have a muscular coat consisting of circular fibres,
Sometimes not going comi)letely round, and, in the case of the
Jejunum and ileum, some longitudinal interrupted fibres, and
amucous coat which is arranged in a number of circular folds,
called valvulse conniventes, and fringe-like prominences. At
the end of the second portion of the duodenum, obliquely
between its coats, the ductus communis choledochus bearing
the bile from the liver, and the duct of the pancreas, enter.
The whole of the mucous surface is covered with little pro-
jections called villi, in which originate the lacieals (see p. 43),
which then pass on between the two folds of the mesentery.
The end of the ileum enters the left side of the large intes-
tine in the right iliac region by an opening guarded by a
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gort of valve formed by folds of the peritoneum, binding it
down. One part of the large intestine descends from this
opening for about two inches, but contracts :suddenly,
and ends in ‘a little long blind bag, called ‘the appendix
-vermiformis : this portion of the gut is called the cecum ;
the continuing gortion ascends, under the name of the
colon, on the right side as high as the liver, then crosses the
‘abdomen below the stomach under the great omemtum, to
which it gives attachment, and sends off behind a fold
‘of the peritoneum, called the transverse mesocolon, by
‘which it is kept in its place, and which separates the
stomach, liver, spleen, and pancreas,in the upper abdominal
regions, from the 'small intestines in the lower: it
‘then passes downwards on the left side behind the
‘spleen and -small intestines, ‘and before the left kidney,
‘and after performing 2 double bend, ends just at the
top of the sacrum, and is continued into the rectum, the
last part of the intestinal canal, which accommodates itself
to the pelvic cavity, and ceasing to be covered by the peri-
toneum, ends in the anus. The size of the tube of the large
intestines is much greater than that of the small omnes;-the
-ceecum, the largest of all, being three times the size of the
ileum. The emcum and colon are formed into large irre-
gular bulgings by three longitudinal muscular bands on their
coats, 'and “their 'mucous surfaces contain but few or no
villi and valval® -commiventes: in other respects they
resemble the small intestines: Therectum has no irregular
bulgings, its muscular coat is ‘stronger than that of
the rest of the canal, -and ends in a strong circular muscle
called the sphincter of the:anus.

§ 16. TaE PancrEss (or.Sweet-Bread)

Is a greyish-white viscus, narrow and about ‘seven inches
long, placed behind the lower part of the stomach. It is a
gland (see p. 46) which secretes a fluid not very .unlike
the saliva, which it pours by a duct into the lower end of
the duodenum.

§ 17. Tur SrrEEN (or Milt)
Is a flat rounded mass, of a livid colour, situated behind the.
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large end of the stomach, and plentifully supplied with blood-
vessels, the veins being peculiar from communicating directly
with its arteries, and being without valves; they unite into
a trunk, which goes to form the vena porte. Its lymphatics
unite with those of the liver. The mse of this organ is
quite unknown, but it is believed in some undiscovered
manner to form a reservoir of bloed, which the distended
stomach procures from it by pressure during digestien.

'§ 18. TaE Liver

Is a large, brown, deep-coloured viscus, from two :to five

unds in weight, situated directly beneath the diaphragm
1n the right hypochondrium, its upper surface.being smooth
and convex, and its under surface comeave with slight
depressions shaped to receive the right kidney, the colon,
and the stomach, on which it rests. It is divided by
fissures into several separate masses called labes, and has
several ligaments formed by folds of the peritoneum, by which
it is covered : it.has also a fibrous coat. Its -substance is
compact, but not firm, being easily torn. It seems to be
made up of numerous little glandular masses of she size of
a pin’s head, of the minute branches of the hepatic artery
and portal vein which ramify between or upon these little
masses, of the capillary vessels which ultimately unite and
terminate in the vena cava, and of the minute vessels whieh
form the commencements of the hepatic duets, and which
unite and join -the oystic duct from the gall-bladder, and
with it form the ductus communis choledochus, which carries
the bile into the lower part of the duodenum. About the
middle of the front edge of the lower side of the liver is a
pear-shaped bag, the gall-bladder, with its thick end towards
the surface of the body. It is partially eovered by the
peritoneum, and has besides a fibrous coat and a mucous
coat: at its smaller end or neek it.$erminabes in the cystic
duct, the junetion, however, having five or six imperfect
valves, which obstruct, but do not prevent, the regurgitation
of the bile from the hepatic duct. The liver, whatever its
structure (and-abent this there is:a difference of opinion), is,
a8 to its funetion, a gland for secreting the bile from the
venous blood ; the gall-bladder being a sort of storehouse
where the bile becomes more viscid. and-serid.
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§ 19. Tue Kip~NEYS

Are two dark, red-brown coloured bodies, of the shape of a
kidney-bean, weighing about five ounces, imbedded in fat,
situated one on each side of the vertebral column opposite
the last two dorsal and first two lumbar vertebra (tﬁe left
being higher than the right), with their concave surfaces or
sides towards each other. Into this concave side are seen
entering b{l one and sometimes two branches the renal
arteries, which arise directly from the aorta; and issuing
from it the renal veins, which empty themselves into the
vena cava inferior ; and behind them the tubes called ureters,
which are the excretory ducts for conveying away the ex-
cretion of the kidney (the urin€) to the bladder. The
kidneys have their anterior surfaces more or less covered
bg the peritoneum, and are more or less connected with the
adjacent viscera. The proper coat of the kidney is mem-
branous and double, and completely covers every portion of
it. The substance of the kidney consists of an external or
cortical, and an internal or tubular portion: the cortical is
deep brown-red,—it is strongly attached to the membranous
coat, and forms the whole of the outer portion, and dips
"down between the divisions of the tubular portion. It is
easily torn, and consists of an intricate network of extremely
minute twisted arteries, veins, and other tubes. The tubular
portion consists of several conical bundles of minute straight
tubes proceeding from the cortical substance, qpening into
membranous caps called calices, which unite into the pelvis or
basin of the ureter—the ureter, indeed, being a membranous
tube continuous with them—and all being lined by mucous
membrane. The ureters open into the b%adder.

The BLADDER is called one of the pelvic viscera; but,
besides the fact of the pelvic and abdominal cavities being
really one cavity, the b&)adder when full forces its way into
the real abdominal cavity. It is a bag composed of an in-
ternal mucous coat, over this a muscular coat, over these a
complete cellular coat derived from the pelvic fascia, and over
this a partial covering from the permitoneum. The peri-
toneal and cellular coats are folded and connected with the
surrounding parts in such a manner as to act as ligaments,
keeping the bladder in position: when empty, the bladder
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falls into folds, except a triangular space in the bottom,
from the front of which issues a tube continuous with the
bladder, called the urethra, by which the urine is ejected,
and into the two back angles of the triangle the two ureters
enter obliquely between the coats of the bladder: by this
arrangement, when the bladder contracts the coats are
pressed closely together, and the urine is prevented from
passing back 1nto the ureters.

The urethra is the tube continuous with the bladder,
through which the urine is ejected ; in males it runs through
the entire length of the penis (see p.51). Its mucous
lining is continuous with that of the bladder, ureters, and
calices of the kidney. In its course the ducts conveying
the semen from the testicles, and those of the prostate
gland and Cowper’s glands, open into it : the prostate gland,
which does not exist in the female, surrounds the neck of
the bladder and commencement of the urethra,—it is of
about the size of a walnut, and secretes a thick whitish fluid ;
Cowper’s glands are situated one on each side of the urethra
before the prostate, and are of about the size of a pea : their-
secretion is similar to that of the prostate.

§ 20. TrE ProcEss or DiersTIOoN

May be now described, or rather the whole process of re-
ducing and assimilating the food. The food is first divided,
torn, and ground, according to its nature, into small picces
by mastication : this action of the jaws and the stimulus
of the contact of the food causes the salivary glands to pour
out their contents (saliva), and the mixing ofg this with the
food is called insalivation. The saliva is chiefly water, but
contains one-hundredth part of solid matter, partly animal,
but chiefly common salt.

The food is then carried by the action of the tongue
ad other voluntary muscles to the back of the throat,
but directly it touches the pharynx it is acted upon
by muscles quite free from the control of the will, as the,
are supplied with nerves from the spinal cord only, whic
respond to the stimulus of the contact of the food. It is
carried by these muscles into and.down the pharynx, passing
over the glottis or aperture in the larynx, which is imme-
diately closed by the epiglottis, and thence into the ceso-
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phagus. This action of swallowing is called deglutition ;
and that it is purely involuntary is shown by its taking
place when the brain is paralysed, and when the back part
of the throat is touched by a feather.

The food is thus carried on to the stomach, where by its
contact it excites the follicles to pour out their contents,
the gastric juice, just in sufficient quantity to reduce the
alimentary matter which the body demands into a thick
pulpy or semi-fluid mass. If, therefore, there be no aliment
in the substance taken into the stomach, or if it be
nutritious but already fluid, the gastric juice is not poured
out : this latter is the reason why nutritious soups, &c. are
often difficult of digestion. Hunger seemsto be the feeling
of distension of the blood-vessels of the stomach, towards
which the blood is determined when the body needs nourish-
ment, and this distension does not cease until the gastric
fluid is poured out. The walls of the stomach have a
peculiar movement by which the food is turned over and
over, so that the whole of its surface is equally acted .upen ;
and the food in & uniform - pulpy mass is carried on to the
loric orifice of the stomach. The gastric juice is very
e the saliva, but it contains sufficient muriatic and
acetic acid to make it distinctly acid, as well as some
albuminous matter which is called pepsin ; it possesses the
property of dissolving alimentary matter submitted to it
at the temperature of 100°. The acids have merely a
chemical action, but the pepsin is supposed to prevent

utrefaction and cause fermentation. The food thus reduced
into a pulpy semi-fluid state is called chyme, and the
process of reduction chymification.

The chyme is now carried forward by the action of the
muscular fibres of the stomach through the pylorus, the
valves of which allow no solids, except with extreme diffi-
culty, to pass into the duodenum, where the bile and
pancreatic juice are poured into it. The bile contains &
crystallisable fatty substance called cholesterine (consisting
chiefly of hydrogen and carbon), some soda, and some
colouring matter. It decomposes the chyme, neuml.l.isinﬁ
its acid properties, and indeed making it alkaline, an
causing the mixture to separate into three parts,—one
dark-coloured, containing the colouring matter and undi-
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gested food which passes off through the bowels; another
whey-like, which contains the albuminous matter of the
food; and the third creamy, containing the fatty matters
of the food and bile: the two latter or nutritious portions
form the chyle. ‘The pancreatic juice is supposed to be en-
dowed with the property of disso{ving‘ the &tty _portions of
the food. The mixture of the bile and chyme is carried on
through the intestinal tube, over. the whale surface of which,
but gradualelg decreasing in ‘npumber, are numerous villi,
each supplied with many small filaments of blood-vessels;
baving in their midst .a small .absorbent vessel, at the
mouth of which are small loose cells (see p. 27), which are
the immediate organs for absorbing the ‘chyle and deliver-
g it to the absorbent vessels. The chyme being thus
deprived of its nutritious portion, the ehyle, the remaining
coloured and indigestible mass .is still carried forward and
passes out through the rectum in the shape of fwces; the
sedimentary and colouring matter of the bile being supposed
to stimulate the muscular- coats of the bowels to.action.

§ 21. THE ABSORBENTS

Are of two kinds,—first, the lacteals, which are the delicate
transparent tubes supplied with valves like the veins, and
whose mouths receive the ¢chyle in the manner just described.
They unite into larger and larger trunks, and pass on
between the folds of the mesentery, where they -are twisted
together in various knots, improperly called glands, with
blood-vessels circulating among them : they then pass on
and unite in one main trunk, about the eighth of an inch in
diameter, called the thoracic duct, which receives also the
second kind of ‘absorbent vessels, the lymphatics ; these are
aumilar in structure to the lacteals, and bring dead but still
- useful matter, in the form of a fluid called Iymph, from all
parts of the body; the thoroughly useless matber being carried
out of the body by the excreting’organs.  The lymphatics in
their course are also, like the lacteals, formed into knots
called glands, situated in the groins, neck, arm-pits, &. The
thoracic duct passes up by the aorta, and empties itself into
the veins where the left jugular and subclavian meet, some
of the lymphatics emptying themselves into the correspond-
mg point on the right side, ,
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These two classes of vessels—lacteals and lymphatics—are
the proper absorbents ; but the veins are the vessels which
really absorb fluids from the stomach, and, indeed, from the
lungs and skin: the lymphatics do, however, occasionally ab-
sorb substances from the skin (though not directly intended
to do so), and when the substances are of an irritating nature,
the inflamed lymphatics may be traced as red lines i
along the limbg, and the glands become swollen and hardened.
The absorption of dead material from the body to be agai
used is not so paradoxical as it appears, when we recollect
that a great portion of the food itself is really dead animal
matter. The chyle is of a milky appearance, and contains
90 parts of water and 10 of solid matter, consisting equally
of albumen, fatty matters, and salines. When taken from
the lacteals, before they reach the mesenteric glands, it
contains numerous oil-globules and some other floating cells
like the colourless blood-globules. After it has passed
through the mesenteric glands the number of the latter cells
has much increased, and it has the quality of co ting
sgontaneously to a certain extent. As it approaches the
thoracic duct, these qualities gradually increase; when also
less oily matter and more albumen and fibrin are found, and
it has almost_ the character of colourless blood. The con-
version of albumen into vitalised albumen, or fibrin, is sup-
‘posed to be owing partly to the floating cells and partly to
the walls of the lacteals: hence the utility of the convolu-
tions of the lacteals in the mesenteric glands, as the chyle is
thus longer acted upon.

§ 22. SANGUIFICATION, OR THE MANUFACTURE OF BLoob,

Is therefore dependent, firstly, upon absorption of the fluids
by the veins ; secondly, upon the preparation of the solids of
the food by the digestive organs, and their absorption and
ultimate delivery, in the form of chyle, into the blood-vessels
by the lacteals; and thirdl§, upon the absorption, from all
parts of the body, and re-delivery into the blood, of dead
matters by the lymphatics. These processes only account
for the manufacture of blood so far as relates to its being
supplied with matters necessary for the nutrition of the
body ; but it has, farther, to obtain in the lungs the material
(viz. oxygen) for heating the body—a process that will be

e
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hereafter described (see p. 50), and it has also to be kept
pure from the products of the decomposition of the several
tissues of the body which it takes up in the course of its
circulation, This latter function is performed by the

excreting organs.
§ 23. SECRETION AND EXORETION.

The tissues, we have seen, are composed of the elements .
oxygen, carbon, hydrogen, and nitrogen, in fixed proportions,
under the forms of albumen, fibrin, gelatin, and fat. These
same elements, therefore, and in the same proportions, must
enist in the several excretions, with the addition of such
foreign or hurtful matters as are not necessary to the forma-~
tionof the tissues; it beingrecollected alsothatsuperabundant
matters, which, though introduced into the system, are not
used, must also be excreted in the same manner. Thus we
find carbon and oxygen thrown off by the lungs, which may
be so far regarded as excreting organs, though the oxygen
absorbed through them probably never forms part on the
tissues, but only serves the purpose of heating them.
gen and hydrogen, again, are excreted from the lungs

and the skin (see pp. 30 and 16), either in the form of in-
sensible vapour, or, when the air is dry and cold, as visible
vapour, and, if it be hot and damp, as sweat from the skin.
The amount of fluid excreted by these channels is said to be
three or four pounds in the twenty-four hours, and it carries
off with it common salt and certain other matters which
require removal from the body. Carbon, we have seen, is
excreted by the liver in the shape of bile, passin% off by the
rectum, some of it being again received into the blood in the
cream of the chyle and deposited in the fat-cells. None of
the excretions as yet mentioned contain nitrogen. The
kidneys are the organs specially destined to get rid of it,
which they do in the urine. "’ghis excretion consists of a
quantity of water holding in solution a crystalline sub-
stance, urea, which contains the four elements above men-
tioned, the proportion of nitrogen being much greater than
In any of the substances forming the tissues. It also con-
tains urate of ammonia, a soluble salt composed of urie
(or lithic) acid and ammonia, the uric acid sometimes
ing found in an insoluble state (see p. 77), and other
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foreign matters. All these excreting organs have been
previously described. It should be observed how their
actions may balance one another. Thus, if earbon is re-
quired to be got rid of, and the body kept warm, it will be
done by the lungs; if, on the contrary, the body is required
to be cooled, or if (as in the case of the child in the womb)
the lungs do not excrete it, this office is performed by the
liver., If water is to be got rid of, and the body cooled, the
skin performs this function ; if the body be already cool, the.
kidneys excrete urine. Again, we see how disease may
ensue from there being too much of any of these elements
taken up into the system, or from the organs which should.
excrete them becoming inactive. Thus, from too much:
carbonised food, carbon either remains in the blood, and we
become bilious, or it is deposited as fat, or the liver is overs
worked and becomes disordered. Too much nitrogenised:
food causes urea to be left in the blood, which acts as a nar-
cotic poison, or it is deposited as gravel or stone, or the
kidneys become diseased from over-action.

SecrETION differs from excretion in this, that the. latter
is the process of separating matters from the blood which
already exist in it, and which, if they were allowed to:
remain, would become poisons; while the former is the
actual formation of peculiar fluids from the blood which do
not already exist in it (under these forms), and which are
intended to serve some purpose in the animal economy.
Thus mucus is secreted from the mucous follicles, not that
it may be got rid of, but-that-it may protect and keep moist
the membranes. Serum enables the different portions of
the serous membranes to move easily over each other. The
greasy and waxy secretions of the sebaceous follicles of the
skin and of the ears keep these parts soft and flexible. The
fatty deposits form a soft cushion for the various strue-
tures. The saliva, the pancreatic and gastric juices, act
upon the food in the manner already described. The
tears from the lachrymal glands wash away irritating matters
from the eye, or relieve the overcharged vessels, The milk
from the mammary glands nourishes the infant. The bile
is in one sense a secretion, and in another an excretion: as
a secretion it acts as a chemical separater of the digestible
from the indigestible portions of the chyme: as an excretion
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it consists of the useless carbon and colouring matter:
Those of the secretions which are again taken into the
blood are by some called recretions: such are the saliva,
and pancreatic and gastric juices. The bile is therefore a
recretion also, as it restores to the blood, in the form of
fat, part of what it had previously taken from it.

STRUCTURE of the SECRETING and EXCRETING ORGANS.
—The organs themselves are called glands (although this
term has been otherwise improperly used: see p. 43), and
their structure is in all instances essentially the same. The
ultimate secreting organ is a very minute vesicle (or little
bladder) which is endowed with the power of absorbing
through its walls the matters constituting the particular
secretion or excretion. These vesicles contain within them-
selves the germs of others, which, when the parent vesicle
bursts and delivers up its contents (the secretion or excre-
tion), survive and again go through the same course. The
simplest examples, indeed, of absorbing vesicles are the fat-
cells, which are perfectly distinet bodies scattered through
areolar tissue, thus constituting the adipose tissue or fat.
These cells, however, do not decay, but -merely act as store-
houses of the fatty matter, to be given up again when re-
quired to the blood-vessels. The simplest arrangement of the
real secreting cells is when they are disposed in layers on a
flat surface (see Epithelium, p.26). The next simplest
is, when they are disposed in follicles or little pits, or in
prolonged tubes (see p. 27). A more complex structure is
when numerous cells are arranged in many follicles which
are continued into several tubes, ultimately ending in one
or more tubes, and pouring out their contents through them
onto the secreting surface : and the most complex of all is the
gland, which consists of many conglomerations of the struc-
ture last described, ultimately ending in one or more larger
ducts for discharging the secretion. Of this kind are the
salivary glands and the pancreas. In the kidney the vesicles
or cells are arranged in the uriniferous tubes before de-
gwribed. The important difference in all these organs con-
asts in the particular selective powers.of the cells for
absorbing their peculiar secretion ; the arrangement matters
little, for the same secretion is elaborated in different animals
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b};]' different arrangements. But what is curious is, that
there is sometimes a change of function or selection between
the different organs in the same animal. Thus in man the
skin, stomach, and breasts have excreted urine, and milk
has been secreted by the skin, salivary glands, and kidneys.
Before leaving the subject it should be stated, that by some
the brain is considered as a collection of glands which
sccrete the fluids contained in the nerve-tubes. A few
li{msdmust also be given to the structure of the mammary
gland.

The BREASTS are composed of the common integuments,
adipose tissue, and the lacteal glands and vessels. In the
centre of each breast is the nipple, a conical eminence in the
skin, of a wrosy tint, and surrounded by a circle of a pink
colour in virgins, and reddish-brown in those who have
suckled : this is called the areola, and on it are several small
prominences, caused by the sebaceous glands which are
situated beneath it, and discharge through several small
ducts opening on the surface an unctuous fluid to protect
the nipple. On the wrinkled skin of the nipple are the
orifices of the lactiferous ducts, surrounded by exceedingly
minute hairs. and £ o milk is of £

The mammary gland for secreting the milk is of the com-
plex arra.ngemen% last descrig?g; several exceedingly
minute vesicles being collected into little bundles of the
size of a pin’s head ; these little bundles again uniting into
lobules, and then again into lobes, connected together by
areolar tissue. Each little bundle of vesicles has its minute
tubular duct or radicle; these unite in the lobules into
larger ducts, and in the lobes into the main ducts. The
whole lobe is somewhat like a bunch of grapes, the stalks
being supposed to be hollow. The ducts from the several
lobes do not unite, but open into several small sinuses or
hollows near the base of the nipple, from which sinuses
several unconnected ducts pass up its centre, and opening
upon its surface there discharge the milk. The areolar tissue
enveloping the lobes is generally filled with fat. The breasts
are of course supplied with nerves, arteries, and veins ; the
lymphatics are very numerous, and go to the axillary

glands.
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§ 24. ForMATION OF THE TISSUES.

8o far we have seen how the blood has taken up from
the food, through. the alimentary apparatus and absorbents,
matter for the nutrition of the bo£y ; how it has taken up
from the air, through the lungs, matter for heating it; how
it has taken up from all the structures waste matters
through the lymphatics; and how it has conveyed to the
secreting and excreting organs materials from which they
respectively form useful products or throw off hurtful ones.
But we have not seen how the nutritive materials are applied
to nourish the tissues, nor how the heating materiafs are
spplied to warm them: and of these processes we can never:
know much. It would appear, however, that the tissues of
organs having functions simply mechanical (see p. 26) are
formed by the coagulation of the fibrin or gelatin of the
li%t:or sanguinis into a fibrous or simply granular structure,
which afterwards is perforated, or its surface covered, by
blood-vessels, the coats of which the serum transudes, thus
continually furnishing nutrition to this tissue.

. The tissues of the organs necessary to life, on the con-

trary, are composed of cells which, as before described,
contain the germs of other cells. The parent cell selects
and absorbs from the blood what is necessary to form the
particular structure, and, ultimately dying, its contents are
arried off by the lymphatics ; the germ becomes a cell, and
the process 1s repeate In the organs of animal life, the
muscles and nerves, the tissues are no longer made up o

teparate cells, as the tissue must be a continuous one, in
order that the organs may act as a whole ; they are therefore
made up of tube&originaﬁ , indeed, composed of cells laid
end to end, the partition walls breaking down. The tubes
draw their respective materials from the liquor sanguinis
through the coats of the capillaries, in the same way as the
cells, " Thus all the structures are nourished by absorbing
through the tubes or cells forming their tissue, and through
the coats of the blood-vessels, whatever is necessary to them,
and no structure is nourished by the blood being directly
poured into it ; new structures, however, are formed by that
means, Thus to repair the effect of wounds in general
this liquor sanguinis or coagulable lymph is poured out; the

E
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fibrin coagulating, cells appear; these coalesce and form
vessels, the blood circulates through them, and the struc-
ture ultimately assumes the character of the parts in con- -
nection with it. Sometimes the surrounding parts grow
until the wound is closed.

§ 25. Avnan Hear

Seems to depend upon the chemieal fact, that earbonic acid
ges has a less affinity for heat than oxygen. One substance
18 said to have more affinity for heat than another, when it
requires more heat to raise it to the same temperature as
the ather, as judged of by the senses or a thermometer, just
as blotting-paper may be said to bave a greater affinity for
moisturd than ivory, as its surface becomes less wet with
the same gquantity of water. Water has a less affinity for
heat than spirits of wine ; therefore when we mix a pint of
water at 62° with a pint of spirits at 62°, the water, and
therefore the mixture, cannot absorb 8o much heat without
showing it, and the mixture is muech hotter than either of
its constituents. If we put carbon for spirits of wine, and
oxygen for water, the same thing takes place, when the
coloured bloed-globule comes to the tissues charged with
iron and two propartions of oxygen (pretoxide of iron); half
of the oxygen is converted into carbonie acid gas by absorb-
ing carbon, and this having less aﬂiniff' for heat than the
oxygen becomes hot (like the spirits and water), and warms
the neighbouring tissues. The globule in the lungs changes
this earbonie aeid for oxygen, and agsin returns to the tissues,
and the process is repeated. ,

§ 26. Lrre.

‘We have seen tnat all parts of the body, separately con-
sidered, are subject to comstant death and removal, their
places being supplied by new matter. Also several
remain alive and grow after the body is really dead. Thus
the heart of cold-blooded animals m:f' be to beat long
after its removal fram the body ; and the hair grows for a
short time after death. In fanting, and during the hyber-
nation of animals, the circulation may cease for a time.
Life then would seem to be not merely the holding together
of several unconnected living structures, but the hamonious
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co-operation of all the structures and organs to maintain
each other and the whole body in efficient action. All
these depend upon the circulation of the blood, and when
it permanently ceases death takes place. 'Where the vital

wer primarily resides it would be fruitless to inquire;
831: the blood in the living body is undoubtedly alive, and
anything found in it is immedini:::{ subjected to other
powers than the mechanical, chemical, electric, and other
powers of external nature, and is in fact within the realm
of anirpal vital force

§ 27. Oxeane AxD FuscrioN oF REPRODUCTION.

. These or, and their function, although of the highest
interest and importance, can scarcely be more than touched
upon in so slight a sketch as the present. The prineipal
FEMALE ORGAN i8 the uterus or womb, a hollow pear-shaped
structure, flattened before and behind, about six inches long,
situated with the broad end upwards, between the bladder
and the rectum, underneath the small intestines. §its nar-
rower part or neck is continuous with the vagina, the canal
which passes between the urethra and rectum and ends
in the external parts of generation. From its upper part
precced—one on each side—the two fallopian tubes, which
end in the ovaries, two egg-shaped bodies containing the
germs of the ova, or eggs. From the arterial capillaries at
the broad end or base of the uterus a red fluid, somewhat
resembling blood, but not coagulating, is ‘secreted, and dis-
charged through the vagina every three weeks or a momth
from the age of puberty until about the 45th year. It #s
called the menses, menstrual discharge, or catamenia ; and
the secreting process is called menstruation.

The principal MALE ORaANS of generation are the testicles
and penis. The testicles are two glandular bodies contained
mthe scrotum, and hanging from the lower part of the
sbdomen by the spermatic cords, which comsist of the
terves, blood-vessels, lymphatics, &e. The testicles secrete
the semen or fructifying fluid, which is ultimately poured
into the urethra. The penis is the cylindrical strueture
containing the urethra, ans chieﬂ{ composed of what is called
erectile tissue. Its end, which somewhat resembles an
%orn, is thence called the glans, and the loose cap of skin
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which more or less covers it, the prepuce. The penis is the
male conducting organ through which the semen prepased .
by the testicles is conveyed to the womb. '

During the congress of the sexes, one of the prolific ova
becomes endowed with life, and descends through the fallo-
pian tube into the uterus. The impregnated ovum contains
the embryo, and as this increases in size, the womb enlarges
in proportion. As the ovum comes down from the ova
it is enveloped in two membranes : the inner one, smoot
and transparent, is named the amnion, and from its inner
surface is secreted the amniotic fluid, in which the feetus
floats, so as to admit of its freedom of motion and preserve
it from pressure. The outer membrane, the chorion, is
shaggy or covered with villi, and becomes adherent to some
part of the womb, forming with the deciduous membrane
(before mentioned) the placenta, or after-birth, The placenta
is a flat fleshy mass, about six inches broad, consisting
chiefly of blood-vessels, to which the feetus is attached by
the umpilical cord or navel-string, and through which it is
supplied with blood from the mother.

3T
%

; HAP. I.—CAUSES AND SIGNS OF DISEASE.
% .
osue? § 1. PrepisrosiNg CAUSES,
HaviNe now seen the organs and their functions in a
healthy state, we come to consider the causes which tend to
change that state. But, before considering those which
immediately affect it, and which are called “ exciting causes,”
it will be well to examine into what are called the “ predis-
posing causes,” or such states of the body as, though not
actually diseased, render it more liable to become subject to
disease in general, or some disease in particular, when the
exciting cause is present. These may Eepend on hereditary
dispositions—age, sex, and personal pecuhiarities and tempe-
raments. . .
HEREDITARY STATES OF BODY, or those transmitted
from parents to children, it requires but little obser-
vation or reflection to perceive, may be as naturally ex-
pected as the very evident resemblances which individuals
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bear to their immediate parents, or even remote ancestors,
in feature and external form, and even mental and moral
peculiarities. In the family pictures of some distinguished
families we constantly see an ancestor of many generations
back the exact likeness of his descendant of to-day; and it
is natural enough to suppose that there would be points of
resemblance, though not immediately affecting the senses, in
the vital organs or functions. As a peculiarity in the form
of the lip, nose, or eye, runs through a family for genera-
tions, so a disposition tq blindness or deafness is equally
remarkable. ut, scrofulous affections, insanity, and other
disorders, are equally and in the same manner hereditary.
Although this hereditary tendency exists, yet it does not
follow that the disease itself should ever appear, for the ex-
citing cause may be alto§ether absent, or attention and care
may counteract it ; still less is it meant that a person with
an hereditary tendency to disease should be born already dis-
eased, although of course, strictly speaking, a state of body
havini a morbid tendency cannot be called actually healthy.
This hereditary taint may also exist in the child although
it has not existed in the families of either of its parents,
for they may be badly matched, and thus their offspring
have a morbid state of body. A perfectly sound soil, and a
perfectlﬁ healthy plant not suited to each other, will ptdduce
unhealthy fruit. Also, a child may be born without a dis-
gz;ition to any specific disease, yet in a weakly state of
y, rendering it susceptible to the attack of any exciting
cause, from ill-assorted parents, or their being in a bad state
of health at the time of the child’s conception. '
AeE must manifestly make a great difference in the sus-
mbility of a person to peculiar disorders. Thus in
cy, while the functions of assimilation and digestion
are so active, and the observant faculties so constantly
stimulated, we must expect disorders of the stomach, bowels,
and brain, to be called forth by exciting causes which would
be harmless at any other age. Accordingly, diarrheea,
worms, diseases of the absorbent glands, convulsions, and
water on the brain, are frequent during infancy. As the
child advances towards the age of puberty, the blood is not
to strongly determined towards the brain and assimilating
organs, but more strongly to the generative organs. 'When
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puberty is complete, and thus all the functions, both of nu-
trition and reproduction, established, the body advances to
its complete and perfect growth, the circulation is active
about the chest, and we should expect to find i

affections and pulmonary consumption. From the period
of manhood or womanhood, during middle age, or until from
40 to 45 in the female, and from 50 to 55 in the male, the

general tendency is towards inflammatory diseases in the

earlier years, gradually changing to a tendency to conges-
tion inythe different or};l:gg; gso that towaniz the latter
£‘ears we may look for heemorrhages, dropsy, apoplexy, &c. &c.
rom this. period until old age, disease arising from
gradually diminishing power of all the organs may be ex-
Rected. We accordingly meet with all the immediate evi-
+ dences of such loss,—as impaired vision and hearing, general
" insensibility, muscular weakness, diminished powers of diges-
tion and secretion, stone in the bladder, gonty deposits, and
degenerations of structure. )
EX.—Besides the obvious differences in the special organs
and functions of the male and female, there is the general
distinetion that males are more liable to inflammatory affeo-
tions, females to pervous disorders. This, indeed, is theé
principal difference which affects the treatment of disease in
the two sexes ; and this is what was naturally to be ex
from the difference between their healthy states. Of the
male, fone is the characteristic; of the female, sensibility.
Menstruation, child-bearing and suckling, are of course fre-
quently accompanied by disorders which cannot affect the
male, as amenorrheea, menorrhagia, puerperal fever, phleg-
magia dolens, milk fever, mammary 8, &c.

PERSONAL PECULIARITIES.—Some persons are affected in
an extraordinary manner by particular kinds of food or medi-
cine, or partic states of the wind, the weather, or the
moon, &c. Shell-fish or water-cresses produce eruptions in
somee, the smell of a melon causes others to faint ; what
we are more immediately concerned with is the peculiar effect
of medicines on certain individuals. Opium immediately
salivates some, while mercury will not; others cannot take
a grain of mercury or opium, and others again seem un-

ected by them.

TEMPERAMENT.—Besidestheseemphatically personal pecu-
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liarities, there are certain distinet states of bodily constitu-
tion, called temperaments, under one or more of which
all individuals may be classed. Five pure temperaments are
usuelly spoken of-—the Sanguine, the Phlegmatic, the Ner-~
vous, the Bilious, the Melancholic. The characteristics of
the first are caused by a great vivaeity of the circulation.
The complexion is fair and bright-coloured, the eyes blue,
the hair bright, with a tendency to red, the air animated, the

' dis;zsition quick and unstable, the pulse full and quick.

e Phlegmatic is characterised by a general laxity and
torpidity of the whole system; the museles are soft, the
skin fyll, but puffy and flabby ; the complexion, hair, and
eyes pale or colourless; the joints large, the manners and
movements languid, aud the mind unexcitable.

The Nervous temperament consists in an active state of the
nervous system and brain: the muscles are slender, the
lips thin, the eyes bright, the pulse quick but not full, and
the intellect quick and. brillians. ‘

The Bilious temperament is shown by strength and rigidity
of the whole system, strongly marked features, with dark
complexion, hair, and eyes; the pulse is strong, but net quick ;
the manner decided; and the mind tenacious of purpose.

The Melancholic is like the bilious temperament more
fully developed in all that denotes depth and persistence,
but there is less energy or activity of mind.and body.

These mmgamments seldom occur in a pure form. Most
people must be classed under two at least,—as the “ nervous.
sanguine ;° or sometimes under three,—as the “ nervous-
bilious-sanguine.” Persons of a sanguine temperament are
more liable to acute inflammation tham others; the nervous
to mental and nervous affections ; the phlegmatico-sanguine
to phthisis ; the phlegmatic to serofula; the phl tico-
bilious to gout ; the hilious to hypoehondris and disorders
of the digestive organs.

§ 2. Exarizg Cavses. _
CorraaroN.—Omitting mechanical injuries and poisons,
the most obvious exciting cause of disease is contagion ; it is
the communication by contact of a poison generated by mor-
bid animal secretion, which, when taﬂgn into the body, has the
power of producing a similar morbid action. Small-pox and
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syphilis are communicated in this way; the latter always,
the former being also eapable of communication through the
air or by infection. The contact may be not only with the
diseased person, but with the clothes ; but the term in its
strict sense is confined to the communication of disease by
substantial contact, and not through the air, although the
poison itself may be known to be material.

IxrEcTION i8 the communication of disease through the
medium of the air. The infecting agents are either the spe-
cific poisons emanating from the breath or bodies of persons
suffering under particular diseases,—as small-pox, scarlet-
fever, hooping-cough ; or the miasm resulting from sputrid
vegetable or animal matter.

ATMOSPHERIC STATES, or Climate.—The air, besides

gocting as the medium for communicating poisons, may
itself be the immediate cause of disease from its various
conditions as to temperature, dryness, weight, or electric
condition. As regards its temperature, it would be
perhaps ‘better to say its effect upon the temperature of
the body; for air only a few degrees cooler than the
surface of the body, but which passes over it in a rapid
current, will have a much greater cooling effect on the body
than motionless air of a much lower temperature. Diseases
of the lungs and air-passages, as also scorbutic diseases, are
more common in cold climates, and fever in warm climates ;
but the latter probably arises in a great measure from the
fact that vegetable putrefaction, and consequently miasmata,
are promoted by heat, particularly when accompanied by
moisture.

Moist air would seem to act on the body in the following
manner. When the air is hot, and at the same time moist,
the large blood-vessels are stimulated to increased action by
the heat, which also relaxes the pores of the skin, and thus
perspiration, or excretion by the skin, is promoted. But
the air, being already charged with moisture, will not receive
the moist vapour from the body, and the effect is a turgid
state of the vessels, and a fceling of fulness and weight.
Thus, in what is called “muggy weather,” although the
atmosphere is really lighter than at other times, it is gene-
rally complained of being “ heavy.” In cold damp weather,
on the contrary, the cold checks the perspiration, and the

e o e R L —
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sir makes no demand for the moisture. Dry cold weather has
exactly the o(})posite effect to moist hot weather, the. cold
having a tendency to check evaporation from the skin, while
the dryness of air demands moisture: most people, there-
fore, experience a cold and starved feeling, which we should
ex m & demand being made upon the body, and at the
aame time the power of supplying that demand being
checked. In colir moist weather there is a balance between
the abeence of demand by the air and the check from the
cold on the supply from the body.

The weight of the air must cbviously have a very sensible

, effect. The increased pressure on all parts of the body may
be felt in the diving b&l; and in extremely lofty places the
diminished weight of the air, and consequent diminished
support to all the bloodvessels and other parts, is shown b
the hemorrhage which affects those who are unused to suc
situations,

The diseages caused by climate are, indeed, not often pos-
sible to be avoided by the mass of individuals. As a general
rile, if we live in low marshy -districts we must exé)ect
agues and low fevers ; if we live in a constant east wind we
may expect decayed teeth; if in the midst' of the dust,
smoke, noxious yvapours, unoxidised air, and dark alleys of
towns, we may look for a generally feeble state of health.
These things, though seldom to be avoided or cured by the

- individual, may, however, be greatly modified by the State,
by means of draining, planting, cleaning, &c., and other
measures which constitute the science of Hygiéne, or public
bealth. But we now come to matters in which most indivi
duals can help themselves,—namely, faults as to food, sleep,
and general habits of life.

Foop.—Food must first of all, as we have seen under
the head Digestion, contain the substances fitted for manu- -
facturing the bones, muscles, nerves, and other structures of
the body, and secondly, the materials which are intended
to supply heat, as has been shown under the heads Respi-
ntion and Animal Heat. All these substances are con-
tained in the blood, and are supplied to it through the
stomach, and in no other way, unless we except the oxygen
of the air, which is absorbed by the blood in the lungs.

"Again: in order to be taken into.the blood through the
stomach and digestive apparatus, it must be in such a
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mechanical condition, or such a state of consistency, as to
be capable of being “ reduced’ by the stomach into a pulpy
mass (by mixture with the animal fluids), that it may be in
the next place absorbed or “ assimilated.”

The chief material out of which the body is composed is,
as we have seen, fibrin or albumen, the main element
of which is nitrogen; there are, besides, various salts and
earths, in eomparatively small quantities, necessary for the
structure of the bones and ogler . The substance
required for heating the body is n; water also is re--
quired. We may therefore ®say that nitrogen, carbon,
oxygen, and hydrogen, with a few salts and earths, are the
necessary elements of our food. The carbon and nitrogen,
however, must be taken into the body in an organised state,
—<¢. e. we must seek them in the vegetable or animal
kingdom. The oxygen and hydrogen must be taken com-
bined with the others, or in the form of water. The salts
and earths may be taken either combined with the others or
at once from the mineral kingdom.

‘We need not argue the question of whether man camn live
upon a vegetable diet alone or an animal diet alone, for not
only would science lead us to conclude the possibility of his
doing so, but the fact shows us that he does. The Hindoos
and the Greenlanders are instances, the former living on
vegetable, the latter on anmimal food. But the almost
equally universal desire for and use of a mixed diet would
convince us that it was that best fitted for man, did not
chemistry and the structure of the teeth and digestive appa-
ratus point out the probability of the fact. .

Omitting the salts required, the nitrogenous elements of
food may be found in the albumen of the vegeiable world,
(as in the gluten of wheat and the legumen of peas), in the
fibrin of the flesh of animals, and in the gelatine of their
boues, skin, gristle, &. The non-nitrogenous constituents
of food are either “ saccharine,”’—such as sugar, starch, and
gum, each of which, in nearly equal proportion, contains
oxygen, hydrogen, and carbon ; or “oleaginous,”—such as
the fat of animals, amnd the oily and waxy matters found in
the cells of ts. The oleaginous constituents, like the
saccharine, also contain only oxygen, hydrogen, and carbon ;
but the propertion of,carbon is far greater, so that they
reguire mueh mare oxygen to be breathed to consumo them,
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and are thus better adapted for creating heat by combustion.
The mineral constituents of food are chiefly common salt,
necessary for the gastrie juice and the bile, lime for the bones,
phosphorus and sulphur for the fibrin, phosphorus also
forming with the lime phosphate of lime, or bone-earth, and
entering into the composition of the nerves. Ironm is found
in the blood. Lime exists in most animal and vegetable
substances, to a. very great extent in wheat-flour, and in
most of the waler which we drink. Milk and eggs both
contain phosphorus, sulphur, iron, and salt. Plants and
grasses contain much phosphate of lime, and but little salt;
30 that herbivorous animals in a state of nature generally
seek salt soils, or, when domesticated, have it supplied to
them '

It will be tolerably elear from what has been said thata
man who feeds chiefly on fibrin, with a very small portion
of carbon,—as the lean of meat, for instance,—will have
more than enough for nutrition, and teo little for respiration
and heat ; while he who eats only vegetables (not including -
the grains and leguminous order) will have far too little
for his nutrition. Thus, if potatoes or rice be the only
food, they must be eaten in vast quantities with much salt;
and he who eats animal food should keep the balance b
eonsuming a due quantity of mon-azotised food, in whic
- carbon predominaies. Wheat contains all the elements of
food in nearly the required proportions, except water and
dg;l&’ichm%itin b;:ea ; 80 that hread seems well

upon t e, as far as its composition goes, to-
:i,agvhd; it has been long considered, the sg;)ﬁ' of life ; and,
if occasionally accompanied by some fresh fruit, milk, and
butter or cheess, is perhaps not an inaccurate representation
of what the food of man ought to be. ,

But man i8 not a mere chemical laboratory, he requires
change in the ‘}unhty of his food ; he requires, now and then,
the addition of stimulants or condiments to give a pleasant
excitement to the digestive apparatus, and he is endowed
with a sense of flavour; so that, were all the elements ne-
cessary for nutrition and warmth contained in his food, he
would still, under the various exigencies and changes. of
life and the wants of his nature, desire variety of kind and
flavour in food. An unsophisticated stomach would tell
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him instinctively when his food required changing in quan-
tity or quality ; but to the soﬁhisticated and pampered, or
starved and savage stomach, these appetites, which were
meant for his enjoyment and perfect nutrition, become the
sources of a vast number of diseases; for it does not seem
difficult to imagine how eating too much or too little, too
nitrogenated or un-nitrogenated, too mixeéd or too unvaried,
too highly-flavoured or too insipid a food, or with too nice or
too negligent a regard, may lead to disorder.

But food, besides being thus fitted for nutrition by con-
taining all the necessary elements in due proportion, must
also be digestible. For this purpose it must not be in a -
putrefying state, as in such case a new arrangement of
the elements sets in, which opposes the action of the vital
forces ; nor must it be too dense, so that the digestive juices
cannot pervade it ; nor too fluid, so as to relax the coats
of the stomach, and allow the watery parts to be too quickly
absorbed, and thus fatigue the digestive apparatus before it
attacks the solid and nutritious parts; nor must it be too
highly concentrated, so as to over-exert the part of the
stomach on which it lies, leaving the rest idle, and being at
the same time insufficient to satisfy one of the causes of
hunger,—viz. the desire for distension. To siit it, then,
for all these purposes, cooking is necessary,—an art almost
unknown in this country to the mass of the people.

It is not proposed here to dilate upon such a subject ; but
the following,—one maxim and four rules,—may be useful.
" Mazim. Cookery is meant to break up the fibres, and
render food tender, and not to decompose it or deprive it of
any of its elements. .

Rule. To boil meat, put the meat in hard water boiling
rapidly. By this means the surface is covered with coagu-
lated albumen, which prevents the escape of the juices.
Aftter a little time reduce the temperature of the water to
200°, and keep it so until the meat is done.

Rule 2. In making soup and broth, or, the con , use
the softest water you can get, put the meat in cold, and
never let the water quite reach the boiling point.

Rule 3. In baking meat, cover the meat with a paste;
this prevents the escape or decomposition of the fat.

Rule 4. Vegetables should be simmered in hard water.

.
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After the food is cooked it has still to be prepared mn the
mouth by thoroughly dividing it with the teeth, or chewing it,
80 as to mix it well with the saliva. Sometimes, from its hard-
ness, or from defective teeth, or from its un-porous or doughy
nature, it is impossible to mix it with the saliva ; at others,
from being thoroughly disintegrated (as sausages are), it .
does not suggest the necessity of chewing : in either case it
is therefore not sufficiently prepared when it enters the
stomach for the efficient action of the gastric juice.

We next come to the fluids taken into the stomach: we
say fluids, because we are now simply considering the way
in which they enter the system, and their action as diluents.
Pure water is certainly the natural and best diluent which
can be taken, and, when really pure, it has no chemiecal ac-
tion ; its effect, besides that of diluting the food and blood,
being to cool the body, promote the decomposition of
the tissues, and increase the excretions, particularly the
perspiration, or rather, as to the last, to supply one of the
means of doing so; for if the drink be cold and the air
cold, so as to chill the surface of the body, the fluid will
pass off only through the kidneys, and will not increase the
perspiration unless exercise be taken. The chief evil to
be avoided in drinking water is not to drink it when we are
much heated or greatly fatigued, or about to be passively
exposed to cold ; to drink slowly, and not too much, while
eating, as it dilutes, and so far renders ineffective, the sali-
vary and gastric juices, and thus impairs digestion. It
should be k while fresh, and not after it has been stand-
ing long in impure situations, as it rapidly absorbs noxious
gases, and in summer contains millions of dead animalcules,
which, though innoxious while living, are not so harmless
when in a state of putrefaction. Hard water usually con-
tains bicarbonate and sulphate of lime, the former of which
may generally be removed and the water rendered clear
by mixing half a pint of lime-water with a gallon of water
and filtering. The latter earth, however, seems to be the
chief cause of the hardness.

As to fermented liquors, the less taken of them, as a
general rule, the better. 1In a healthy and natural life the
would be simply hurtful, though doubtless useful as medi-
cines ; but in the artificial life of great'towns they may aad
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do combat the depressing effect by supplying a stimulus.
It is only, however, taking one poison te drive out another.
It would appear that alcoholic stimulants produce an im-
mediate action on the brain (before being absorbed) through
the nerves of the stomach, and when absorbed into the sys-
tem, their physiological action is to dilate the capi ves-
sels, and to allow an accunmulation of blood in them. ence
they cause pressure on the brain, and the phgsical and
mental semi-paralysis, called drunkenness, and hence con-
gestions of the hver and apoplexy. Chemieally they are
hydro-carbons, and, therefore, ?ave a great heating power :
and no doubt, when the use of ardent spirits is accompanied
with hard exercise and a great consumption of oxygen, the
balance may be kept, and they may do little harm, at least
so far as congestion 18 concerned. But the evil tendency of
their stimulating effect upon the nerves can never be wholly
avoided ; for where there is unnatural excitement, unnaturak
depression must follow. 1In the fagged and jaded life of the
working people of towns, however, as has been said above,
the moderate use of sound beer and pure wineis, perhaps,
upon the whole, not very hurtful. Each man can, however,
if he will, judge best for himself. Let him try how total
abstinence agrees with him (living otherwise moderately),
and then, if he honestly finds it does not suit him, let him
again have recourse to some pure stimulant (rever taking
spirits exe as medicine), and keep his consumption

ways just below what he imagines to be strietly neces-
sary for him. It may be as well to add, however, that it
has been amply shown by the American and other ships,
where the algstinen ce prmciple is carried out, that t
hea}llthy man can do mere without intoxieating drink tham
with it : '

Here, too, may be added a few words on the use of
tobacco. Smoking has a sedative effect following on a stimn-
lating one. By those who smoke much the stimulating
effect (which is violént in those unused to it) is hardly per-
ceived, but the relaxation and repose of the nervous system
which follow have partially the effect of sleep. In fact, in
however minute a gegree, it paralyses the mervous system,
and thus, when all the physical sensations which disturb the
thinker are rendered ]};ss troublesome, he.is really more
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eapahle of intense thonght ; not, be it particularly observed,
that his intellectual power is increased (for it is really
diminished), but that the distracting claims of his animal
natureare less. So we find, generally, that when it 18 neces-
sary that his thinking and observant. powers should be used
together he is less effective than his nom-smoking neigh-
bours. Smoking determines the circulation from the skin
to the kidneys, that is to say it diminishes the perspiration
(thus impairing the action of the skin, and dimmishing the
floridness of the complexion}, and wnnaturally increases the
. excredion of the urine. It has, therefore, a tendeney to pro-
duce disorder of the kidneys. It has a debilitating effect on
the muscular and nervous systems, a tendency to-cause fiab-
biness in the muscles of the {em,xnd, not so unfrequently as
1s imagined, canses paralysis. It also impairs the digestion,
aad man ﬂslml‘:ll:emeom in of }t)la::lumm the eerebeﬁumand
region of the kidueys, arising no doubt.from impaired ene
of the whale of the spinal nerves. o &

Of the adulterations of food there is no room in a work of
this kind to say much. The prevention of such adulteration
ought to be, and in seme respects is, a part of public hygiéne,
a subject which, however important and interesting, ean
have no place- here. Enough has now been said, perhaps,
to suggest to the thoughtful what errors to avoid in foed.
If he does not avoid them, them such negleet becomes one of
the most frurtful sourees of nervousness, apoplexy, indiges-
tion, gout, gravel, &e.; ‘which will be treated of under their
several heag

Exgrcise.—The body is kept in a healthy state by
continued renewal, the old parts being earried away and
new matter depesited ; carbon and water leave the body
through the ]u.nga, water through the ekin; and other
matters, solid and fluid, through the bowels and kidneys.
Exercise of the muscles in the open air promates this re-
newal in every way. The moment we alternately contract
and relax a muscle, the blood is meehanically drawn into it,
aud propelled from it,—that is to say, the rapidity of the eir-
aulation is increased ; this increases all the work which that
erculation does. The quicker play of the lungs draws in
more oxygen and sends out more carbenic acid ; the perspi-
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ration is increased, as also the demand for food. Even ex-
ercise of the lungs alone, as in singing, has this effect to a
certain extent, and we have all seen the perspiring brow of
the orator or singer, as if from great pﬁysical exertion—
which indeed it is. It becomes then perfectly clear that as
this increased action renews the body, so it may make too
great demands upon the vital energy, and fatigue follows.
From the non-use of our organs morbid deposits and
growths take place, while action produces their absorption;
and, conversely, if more wear and tear takes place than the
supply, or the vital energy, can meet, the old materials of
the body itself are carried away, and the body wastes, and
rest is required to recruit it.

REsT, merely considered as cessation of the action of the
voluntary muscles, is not enough, for we use other organs
besides these—we use our thoughts, passions, and wills, and
the physical organs, the brain and nerves, with which they
are connected ; and whatever may be thought to be the case
with the thinking powers, it is at any rate clear that the
will, and attention, are not in action during sleep. It is
sleep alone which gives rest to that part of the brain and
nervous system in which these powers reside. = All the man,
except what may be called his vegetable existence and appa-
ratus, is at rest: he breathes, his circulation and his secre-
tions and excretions go on. A certain amount of sleep, then,
isnecessary. Absence of sleep would quickly bring on mad-
ness or death, and too much sleep apop({exy. Between these
extremes there are various ailments, arising from too little or
too much sleep. From six to eight hours is about the ave-
rage quantity for a healthy adult, depending upon his occu-
pation or peculiar constitution. The physiology of sleep is
not well understood, butth us much is clear,—that it should
be taken in pure air and in the horizontal posture. When
the body is upright the blood ascends to the brain in a
direction contrary to gravity by a certain expenditure of
force, less force being required to propel it in a horizontal
direction. As to pure air, the necessity of it is obvious, but
it is mentioned because peo;l)]le do not always recollect that
they spend a third part of their lives generally in their bed-
rooms, which they rarely do in any other single place.
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The access of air to the face should not be prevented by
mothering the face in curtains or among bed-clothes, but
care should be taken to be out of the way of draughts. -

CroraiNe.—Faulty clothing is the frequent cause of
derangement of health, either from compressing the body, or
from affording insufficient protection from cold. Stays,
shoes, and neckerchiefs, are the parts of dress by which most
harm has been done. Tight stays seem at present to be
luckily going out of fashion ; they render the breathing diffi-
cult, fetter the natural movements, and by pressure upon
the chest, stomach, and abdomen, are the dlcht, evident,
and frequent cause of disease of the heart, indigestion, and
a permanently distorted shape. The male neck-covering,
too, seems at present easy and sensible enough, but the time
may again come when our necks may be bolstered and con-
stricted, in the fashion in which Russian officers were or-
dered to dress, in order that their faces might look red, and
give them a fierce and martial look. Head-aches and
apoplexy follow upon this absurd practice. Cold and wet
feet, from the circulation being obstructed by tight shoes, or
their not being sufficiently clad, are also now luckily of rarer
occurrence. Cold feet, hot and close rooms, exposure to
fudden draughts and chills, and the violent change of dress
from the present generally semsible clothing of the day-
time, to that of the young lady in the scant covering of the
ball-room, are often the immediate cause of eruptions, de-
ayed teeth, colds, inflammation of the chest, and consump-
tion. In fact, without entering more into detail, all that
bas been said in the present chapter amounts to this,—that a
proper attention to diet, exercise, rest, and the temperature
of the body, will keep most of us in health, while a neglect
in these matters is the usual immediate cause. of disease.
The state of the bowels, too, should be attended to, though
not with too strict a watchfulness ; indeed, total disregard in
thig re;{:ect is to be preferred to that habitual resort to open-
Ing medicines, which is too much the custom in this country.

AT OF CLEANLINESS is a cause of ill health. The natural
excretions of the skin, particularly where the body is covered
with clothing, require mechanical means for their complete
removal, and when these are mot used the pores become
clogged, and the excretions (the perspiration and oily

F
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matters) difficult. Hence, as the skin does not do its work,
in expelling those matters from the body, which it is in-
tended by nature to remove, 'either the other -excretory
organs are called on for extra work, or deposits take ';Llace.
In this and other cold climates the skin is too much ne-
glected. If so important an ergan is seriously deranged, it is
clear that most baneful effects must follow.

Daarp cLOTHES, &c.—Damp clothes are a common cause
of disease. Catarrhs, rheumatism, inflammation, and con-
sumption, have frequently their origin ‘i ‘this cause. If
exercise be taken so as to heat the surface of the body, the
bad effects may be avoided, but if not the most serious
effects follow.

Damp beds, though perhaps mot wo frequent as damp
clothes, are most fatal in their effects. For not only is the
body at rest, and not, therefore, able by exercise to warm
the surface and thus throw off the ill effect, as can ‘be done
with damp clothes, but while we are asleep it is, from
¥hysiological reasons, more open to any malign influence

rom cold or other causes. The catalogue of serious and
fatal diseases which may be directly traced to this cause
. alone, i8 very long:—consumption, pneumonia, asthms,
rheumatism, paralysis, or perhaps.a long diseased life, with
a crippled body. When & persen doubts whether the bed
he is about to sleep in is well-aired, or rather when he does
not know for a certainty that it is so, he had better either
gnss the night out of bed altogether, or get in between the

lankets with his clothes on. It is not sufficient that a bed
should have been well-aired at-some distant time when made
up, but it should be kept free from damp, as it »apidly
attracts moisture from the atmosphere.

Damp houses are ‘another serious.cause of ill health and
disesse. Coughs, asthmas,  diseases of the lungs, and in-
flammation of the eyes, are often dueto this cause. FHouses
damp from having ‘been recently built are worse than any
others, as not only ure they longerin drying, but the smell
of lime, paint, and other building materials, 8 injurious.
No ne}v;vly-bll)lilt ‘house e;houﬁ:e illzlhabibed until all the
rooms have been-exposed to * draughts, ‘with -good
fires in them for some months. % has been said applies
in a similar degree to rooms recently washed, aud all under-
ground dwellings.
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Astothe effect of sudden cooling of the body, whether by
leaving a hot room for the cold external air, being exposed
to it when heated by exercise, or plunging suddenly when
hot into cold water, there are differences of opinion. The
real effect seems to be as follows: By exercise the large
vessels are put into violent action; the increased action of
the lungs and capillary vessels follows; thus heat is engen-
dered, and nature calls the excretory actions of the skin into
tlc:iy, in order to restore the balance of temperature of the

y by evaporation from its_surface ; and if this -evapora-
tion is very violent it is condensed into sensible perspira-
tion. Therefore, by suddenly cooling the surface, we close
the pores of the skin, which are the safety valves of this in-
creased production of perspiration and heat, and there is a
fudden and violent vevulsion and check upon the increased
crculation of the bloed, which, seeking to find a vent some-
where, may lead to engorgement and subsequent inflamma-
tion, to pressure and apoplexy, or to rupture of the small
vessels, and spitting of blood, and semetimes to sudden
death.  After violent exercise, sudden cooling of the body
is aliways highly dangerous; gentle exercise, -however, 18
tometimes useful if the circulation be torpid, as it stimu-
lates it into sufficient activity to ve-act against the ehill of
the surface, and is so far heneficial.

When, on the contrary, the warmth of the surface is
cused by external heat, sudden cooling merely has the effect
of shutting those pores of the skin which the relaxation of
the heat opened. Buf as there is no internal cause
for the opening of the ‘pores, so no ill effects follow from
their sudden closing. The same reasoning will apply to
taking ice or draughts of cold water while hot ; the stomach
m this case being in the same condition as the skin in the
above cases.

. Hamirs oF 11pE AND ocouraTION have a direet effect
b modifying the state of +the 'health, and producing
peculiar diseases. The habitual occupations of the agri-
cultural labourer, the sailor, the sportsman, the elerk, the
#tudent, and the needle-woman, of course medify their
tonstitutions, so that they will be differently affected by
the same disease and the same medicine, as well as be
luble to different diseases. Without entering into the
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minute distinctions between the bodily constitutions of
individuals of different occupations, we may in the first
place consider them as grouped into those who have too
much exercise and exposure to the air and light, and those
who have too little ; tEose who overwork the body, and those
who do not use it enough; those who use the mind too
much, and those who let it stagnate; those who rest and
sleep too much, and those who rest and sleep too little ; the
over-fed and the under-fed. The disorders of each of these
groups, except the over-studious, have been, perhaps, nearly
sufficiently indicated in the preceding remarks. But it may
be as well to sum up here.

Those who live in towns are reduced in strength and
vigour, and are predisposed to scrofulous affections, con-
sumption, typhoid fevers, and diseases characterised by
want of tone and power; they consequently bear deple-
tion worse than others. Among those empﬁ')yed in-doors
in towns these effects are still more marked, and again still
more among those exposed to late hours and over-work, such
as the shirt-makers and needle-women of London. Thos