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DISEASES OF THESSKIN.

CHAPTER L.

GENERAL SKETCH OF THE STRUCTURE AND PHYSI-
OLOGY OF THE SKIN AND ITS APPENDAGES.

Ix commencing the study of the diseases to which the skin
is liable, we must first of all have an accurate conception of its
structure, so far as this has been made out, as, unless we under-
stand the skin itself in a state of health, we can form mo proper
idea of the disorders which affect it. The anatomy and the
physiology of the skin can very well be studied together, and
in treating of these, I shall only do so in such a manner as to
bring out those particulars which have special bearings on the
diseases of the skin. - Some points of minute anatomy will
therefore be omitted, others insisted on.

The primary function of the skin is to serve as a tough yet
sensitive and elastic covering for the body., It thus shields the
internal mechanism from injury, and protects from rude contact
with the external world. The skin must be regarded as a great
excreting organ ; by its agency we are conscious of alterations of
temperature, through it we feel, and by 1its means the heat of
the body is maintained at a uniform standard. The absorptive
power of the skin is small, so perfect a protection does the
uninjured horny covering provide. Unless the substance to be
so introduced is mot only brought into intimate relationship
with the surface of the epidermis, but is maintained in contact

A



2 STRUCTURE AND FPHYSIOLOGY.

with it for a considerable period of time, no evidence is other-
wise afforded of its having gained access. Dissolved in an oily
medium and rubbed in, it may be made to enter the gland ducts,
and thence be taken up by the vessels which invest their walls,
or it may be forced through minute breaches of continuity in
the epidermis itself; or, deposited in the condition of an
impalpable powder by the agency of a vapour bath; or in the
form of a watery solution, or compounded as a plaster, and then
covered by a film of some substance which resists transpiration,
it may be made to enfer the circulation, and manifest its
presence by constitutional symptoms. Only certain substances,
however, are so absorbed as to oceasion well-pronounced effects.
Among such may be mentioned mercury and its salts, sulphur,
and carbolic acid. The surface of the skin in health and during
the period of vital activity presents an almost velvety softness,
with a certain degree of unctuousness, which latter, though
increased by want of cleanliness, and greater in some indi-
viduals or races than in others, is never wholly imperceptible.
We judge of the nutrition of the skin by the presence of this
slight oiliness. Its exterior, too, concurrently with this, is
cnmpamtivefy dense and resisting, and it is this quality which
enables it to withstand so well as it does the often injurious
influences of weather and occupation. The epidermis is a
feeble conductor of heat and electricity. It limits the absorp-
tion of the cutis, and prevents the too rapid evaporation of the
fluids of the underlying tissues.® Certain linear markings are
also found on it, more or less pronounced in some localities,
in different individuals, and at various ages. Some of these
are fine, crossing each other at, or nearly, right angles, and
correspond to the spaces between the papille or projections of
the true skin. These are nearly effaced in plump, but very
distinct in spare persons. Others are deeper and larger lines,
which represent lines of flexion, or places where the skin is
thinner, and bound down more firmly to the parts beneath, or

1 Ravogli, The Hygiene of the Skin, Cincinnati, 1888,



EPIDERMIS. 3

is itself condensed, Other lines again are due to the shrinking
of the skin, which takes place in consequence of the atrophy
of its structure as a result of old age; others from habitual
contraction in certain fixed directions, or wrinkles. Lewinski,?
indeed, has tried to show that all the cross markings on the
skin are due to repeated muscular action. When a part of the
body is approximated to another, the skin is compressed and
arranged in minute folds, while at the same time other portions
are stretched, and the skin furrowed in the line of traction.
The more extensive and complicated the movements are in
any given part, the more elaborate will be the patterns which
these lines and markings will assume. These furrows allow for
expansion to a certain degree on the part of the epidermis.

We may speak of the skin under three divisions.

1sz. What may be termed the skeleton or framework, which,
besides its other offices, binds together and supports the other
included parts. This is the skin proper, consisting of the
epidermis, the true skin, and the subcutaneous areolar tissue,
with its fat. With this must be considered the vascular, nervous,
lymphatic, and muscular elements of the skin.

9d. The glands contained within it, which produce oil, per-
spiration, and hair.

3d. The appendages which it bears, the hair and nails.

We may think of the skin as a series of layers of actively
growing cells, the mucous layers of the epidermis, which secrete
or elaborate their homny covering, much as the snail does its
shell, These cells are sustained on a felt-like arrangement of
fibres, which supports them like a cushion, and supplies them
in the most perfect manner with nutritive material, while at
the same time the outer horny layer is lubricated with oil, is
moistened and kept from putrefaction by a briny fluid —per-
spiration—and is saved from friction by a more or less abundant
covering of hair or down. The outer layer, or epidermis, is
divisible in .favourable specimens, and, in some localities at

! Virchow's Archiv, April 1883,
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EPIDERMIS. 5

Ranvier, too, concludes that in sealy, vesicular, or pustular
affections of the skin eleidin is not present in the positions
occupied by the scales or vesicles, while in epithelioma, in all
forms of papillary hypertrophy, and under some other eircum-
stances, it is increased in quantity.

The granular layer in which it is met with more particularly
is made up of spindle-shaped granular cells, laid lengthwise to
the free surface. Being unprovided with spines, these cells are
but insecurely attached, and thus form the stratum of least
resistance. Hence, when fluid, in consequence of irritation, 1s
poured out, into, or among the cells of the rete in too great
abundance, the resistance of the horny layer above causes a
separation to take place at this level, and a Dblister, larger or
smaller, results. The deepest layer of all is the vegetative or
mucous proper, one which plays a most important part in many
diseases of the skin. It is composed of cells with distinet
nuclei, and among which three varieties can be traced. Those
nearest the corium are columnar, and are the active cells in
producing the layers above. In them and in the next rows the
pigment resides, which varies somewhat with race. Those cells,
only slightly tinted in the white races, are much more intensely
so in the dark, and several layers of cells are stained in them.
Both heat and light tend to increase the colouring matter in the
skin, hence the bronzed face of the soldier who has been ex-
posed to the Indian sun, and the brown patches on the front
of the shins of those who stand for hours before glowing fires,
though protected from the reflection by their clothes. Above
these cells are others, many sided, and near the granular layer
they resemble it more closely. All of these cells are provided
with spines or prickles which connect them together, and show
that these are in a condition of active growth. These spines
are either a portion of the fibrous structure of which, according
to Klein, the cells are made up, or are remnants of the cell
substance which have not been separated when the cells themi-
selves in process of formation become in other respects in-






VASCULAR AND NERVOUS SUPPLY. T

hairs are embedded in it. The openness of texture of the deep
portion gives the secreting part of the glands room, permits the
skin to move as a whole, and it is in this part, and below it,
that water accumulates in dropsy. Migratory cells and con-
nective tissue corpuscles are found in the corium.

The thickness of the corium, as of the epidermis, varies con-
siderably in individuals, in the two sexes, and in different parts
of the body; and the amount of resistance which these offer to
irritants influences considerably the liability of the person or
part to special lesions of the skin.

Beneath the cutis vera, and separated from it by no very
distinet line of demarcation, lies the subeutaneous connective
tissue,—a loose, open network of fibres. In this are embedded
the masses of fat which pad, protect, and round the figure, and
which help in maintaining the pliancy of the skin. This faf,
fluid at the natural temperature of the body, is contained in
cells with a very fine wall. This envelope and its nucleus seem
to be permanent structures, for in cases of emaciation the fatty
material becomes absorbed, but the cell wall and nucleus remain;
and in the cell, when embonpoint is restnréd, the fat reacecumu-
lates. In general, the skin in well-nourished persons is smooth
and clear, while emaciation, from whatever cause arising, de-
prives it of its lustre, and the surface at the same time assumes
a dark hue, owing to an alteration in the keratine. The fat
cells are agoregated into lobules, round and through which
capillary blood-vessels inosculate, columnar prolongations, too,
originally deseribed by Collins Warren,* pass vertically upwards
to the basis of the hair follicles, and contain within their struec-
ture the coil of a sweat gland.

The skin is richly supplied with blood, and the vessels form
three important networks. One of these surrounds the glands
of the skin, and ministers to their nutrition ; another is arranged
in a horizontal manner in the subcutaneous tissue ; and a third,
also horizontal and very fine, lies at the bases of the papille,

1 Boston Med. and Surg. Journ., 19th April 1877,



8 STRUCTURE AND PHYSIOLOGY.

and sends loops into these. So complete is the blood supply,
and so sensitive is the skin, that a fine needle cannot be passed
into it without causing pain or drawing blood. The two hori-
zontal layers of plexuses have not very many intercommunicating
branches, hence, as many diseases of the skin spread along the
vessels, those which commence on the very surface—as some
forms of erythema or superficial eczema—do not for a time
implicate the entire thickness of the skin. Another point in the
arrangement of the vessels is also peculiar. Each twig as it
ascends branches on all sides, and at the periphery of its distri-
bution the capillaries of each area inosculate. At the point of
union of such areas the skin is less vascular, and this has an
influence on the configuration of some eruptions, as some forms
of lupus. :

Lymphatic plexuses also exist abundantly in the skin, and
communicate with the interfascicular spaces by true stomata.
Under various circumstances lymph accumulates in the skin, but
the relations of the lymphatics have not heen preecisely made out.

The nerves of the skin are both of the medullated and non-
medullated variety. They convey the sensation of contact with
external objects to the sensorium, of pain, indicating the necessity
of protection, and they control its nutrition. Though mainly
found in the corium, the finer filaments have been traced as far
as the second or third row of cells of the rete. They are also
supplied to the hair follicles and sebaceous glands. Some end
in the tactile corpuscles. The vaso-motor nerves exert an ex-
ceedingly important influence over skin diseases, since we see
congestion so readily induced, of which the physiological act
of blushing is a familiar instance. Paresis, or loss of tone in
the vessels of the skin, is a constant feature in certain skin
diseases, as acne rosacea.

Both striated and smooth muscles are found in the skin.
The voluntary muscular fibres are, however, only met with
in certain localities, as the face, where they aid in determin-
ing the finer shades of expression. More important as regards



SWEAT OR COIL GLANDS. 0

the well-being of the body are the involuntary muscles, These
are not directly under the influence of the will, but con-
tract and relax in response to alterations of temperature, or
to mental states, as fear, which causes their contraction, and
blanches the face; or shame, leading to their relaxation, which
permits an overfilling of the vessels of the skin, and the tell-
tale blush appears.

Those involuntary muscles are arranged in various ways.
Some obliquely, which, when they contract, compress the com-
ponent parts of the skin together and make it thinner. Some
lenathwise, at the bases of the papille : these check or regulate
the outflow of perspiration. Some to the hair glands, embracing
the sebaceous follicles : these, when they shorten, make the hairs
stand up and squeeze the oil from the oil glands, thus prevent-
ing it from drying up, and so choking the apertures.

When the surface of the body is exposed to cold, these little
muscles contract in all directions, and, aided Dby the muscular
fibres of the blood-vessels themselves, which act in concert,
lessen the amount of blood in the skin. The production of
sweat is at the same time diminished, and the evaporation from
the surface being reduced, the natural heat of the body 1s main-
tained. When, on the contrary, we are exposed to heat, either
from the sun’s rays, or, what is practically the same thing, when
we exert ourselves and thus become warm, these muscles relax,
allow. more blood to flow to the surface, the sweab glands act
with increased energy, the surface becomes moist, and this
dampness in drying cools down the exterior, and maintains
the uniform temperature of health.

Implanted in the skin at various depths are three species of
glands. One of these provides sweat or perspiration, another an
oily material, and a third hair.

The sweat glands consist partly of a coiled-up tube lined
with secreting cells, and placed deep down in the subcutaneous
areolar tissue, among the fat cells; partly of a long duct also
lined with cells, leading upwards from the coil, and pursuing a
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wavy though nearly vertical course; partly of a tunnel without
any proper walls, piercing the epidermis, and where the horny
layer is thick, running through it spirally. The lumen of the
duct and tube is generally distinet. The openings of the sweat
glands, which are set with considerable regularity, can be seen,
for example, on the points of the fingers by aid of a magnifying
glass, between the ridges which occur there. These are popu-
larly known as the pores of the body, yet it does not appear
that the mere number of the sweat glands in any particular
locality absolutely regulates the amount of sweat poured forth
from that part. Thus, though the face, neck, and throat are less
liberally supplied with sudoriferous glands, they sweat more
readily and freely than do the palms of the hands, which are
much more fully provided, do, except under morbid conditions.
The explanation of this probably lies in the greater thickness
of the corneous layers in the last-named locality. The total
number of the sweat glands has been estimated at 2,300,000 by
Krause, but this estimate is, there is reason to believe, much
under the true number. They average a thousand to the square
inch. They are closely surrounded by a plexus of vessels.
Sweat is a compound fluid, consisting largely of water with
about two per cent. of solid matter, chiefly common salt, and
some fatty matter. It is being continually poured out, but,
though the openings in the surface are free, no sweat can, when
the body is at rest and not too warm, be seen to issue from them.
This is due to the spiral arrangement of the outer part of the
duet, by means of which the perspiration soaks the very exterior
of the horny layer where the cells are becoming loosened, and
keeps the skin pliant and moist. It is imperceptibly exhaled
from the surface, constituting what is known as the *insensible
perspiration.” The total amount of watery fluid which thus
escapes by the skin has been caleulated at two pounds or pints
daily. This is largely increased by exercise, heat, &e., and bears
in general a direct relation to the amount given off by the
kidneys and Iungs. The reaction of the sweat is as a rule acid,



SEBACEOQUS GLANDS. 11

but this may vary. In health, when profuse, it is less acid ; 1n
yheumatic fever it becomes intensely so.

Unna has brought forward evidence to show that the office
of the coil glands is to impart unctuousness to the skin. In
his view the oily portion of the sweat is derived from the coil,
or at least from the deeply seated part of the gland, where it is
in relation to the subcutaneous fat,—the watery from the
straight part in its course through the corium and rete. This
explains the harshness of the skin experienced more or less by
all in winter, and especially during north and east winds.
When such prevail, the perspiration 18 lessened, the outer layers
of the epidermis are imperfectly lubricated, hence the corneous
Jayer splinters and becomes yough. Glycerine, owing to its
attractive power for water, if applied in a dilute form, relieves,
and the employment of over-fatty soap for washing aids in
lessening the tendency so to suffer.

The best way in which to understand the sebaceous glands
and their relation to the hair follicles is by bearing in mind
that both are originally formed by a folding in of the skin. The
sebaceous glands arise from an inversion of the rete mucosum.
The basement membrane which sepavates the rete from the
corium forms thus the envelope of the sebaceous gland, the rete
cells becoming secreting epithelium. These alands, which are
situated deeper than the corium, are in general appendages of
the hair follicles, and open into them: at that part where the
neck becomes narrow. Sometimes, however, they open on the
free surface of the skin. The small lanugo hairs seem as if
dependents of the sebaceous glands, while the converse is the
case with the larger hairs, which have two or more sebaceous
glands attached to them. The secretion of the sebaceous glands,
which is elaborated in the cells and set free by their rupture,
consists of an oily material, the office of which is to lubricate
the hairs. In some localities this secretion has a strong and
peculiar odour, as in the axilla, where, however, tlie perspi-
ration is also very abundantly secreted, and may contribute,
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