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These cells are held together tightly by ‘mi_nute intercellular bridges
cells. The innermost layer of the epidermis is the stratum Malpighii or‘ .
placed over a thin basement membrane. The cells divide constantly tq S
cells move upwards and tend to become flattened and their Pr0t0plasxl: j ¢
called keratinisation. In aquatic fishes and amphibians the keratinised Jaue
in amniotes the outermost keratinised layer forms a layer of cells .
hard, horny, flat, and cornified cells made largely of keratin which is ;';' ,
insoluble protein. It affords protection against mechanical injuries, fungal axﬁ ;
prevents desiccation. In many tetrapoda the dead stratum corneum is shed
or all at once. There is no stratum corneum in cyclostomes and fishes since
aquatic but it is found in animals exposed to air. In aquatic vertebrates the e
glands, secreting the mucus which keeps the skin slimy and protects it from
no blood vessels in the epidermis.

2. Dermis. The dermis below the epidermis has an outer loose layer-’;'”
layer. The dermis is made of dense connective tissue having cells, muscles, blood e
vessels, collagen and elastic fibers, and nerves. In amphibians and reptiles the coll
at right angles in their planes, but in birds and mammals they have an irre
Substances pass by diffusion from the dermis to the epidermis. In some ':'0
as the comb of a cock, face and buttocks of monkeys, the colour is bright red
intensely vascularised and contain much blood. N

The skin also contains pigment. If the pigment is present in the epid .
as a diffuse substance or as granules and if the pigment is found in the ¢
the form of granules in special branching cells called chromatophores. Tl
either collect as a central ball making the skin lighter, or spread out into :
making the skin darker, thus, chromatophores bring about colour variaﬁoné, {i
of three kinds, melanophores contain brown to black melanin, lipophores or
yellow red fatty pigments, and iridocytes or guanophores contain crysta
refract light. 5

Under the dermis the skin has loose subcutaneous areolar tissue v
from the underlying muscles. It may also contain fat and muscles, espec
the course of evolution the integument of anamnia shows a decrease
decrease in the degree of ossification. These trends are of advantage in?'j_.
In amphibians they permit respiration by the skin. But in amniota the skin be
thicker to prevent loss of water and to retain the body heat. 3

\n‘
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FUNCTIONS OF THE INTEGUMENT

1. Protection. The integument forms a covering of the bodyand'
the body against entry of foreign bodies and against mechanical injuri
against excessive loss of moisture, this is very important because‘ﬁo
animals are dependent upon water in their bodies for various metabolic
forms protective derivatives, such as scales, bony plates, layer of fat, f
reduce the effect of injurious contacts. In some animals the skin sho Vs
which makes the animals resemble their environment, thus, making them
enemies. Poison glands of toads, slippery skin of aquatic animals and an
- mammals are protective devices of the integument. The skin forms 2

~ the passage of water and solutes in one of the following ways t(a) b

quatic amphibians, and (c) by formation of keratin layers.
is formed from the cytoplasm of degenerating cells of the
homy stratum comeum.
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secretior of sebaceous glands to form earwax which catches dust. Oil g

glands in the external ears of some gallinaceous birds.

7. Sebaceous glands. Sebaceous glands are alveolar glands o
containing hairs. They also independently open at the skin surface arq I
tip of the nose, and edges of the lips. Sebaceous glands secrete an off (se
hairs and also covers the skin with a film of oily coating. The oily secretio
contain waxes, fatty acids, and cholesterol, which makes the skin pliable,

Sebaceous glands are absent in Manis (pangolin), and Sirenia, and Cets
have no hairs. Modified sebaceous glands form Meibomian glands in thy
long straight duct into which separate alveoli open. They produce an oily se
film over the lacrimal fluid or tears holding them evenly on the surface of th
the eye moist, in weeping the oily film is broken and tears flow out, Ce
eXternal auditory meatus are modified sebaceous glands. Their greasy or w,
the cerumen traps the insects and dust particles.

8. Scent glands. Scent glands are modified sebaceous glands or
secretion is an allurement to the opposite sex. Scent glands are located in the

the head near the eyes. Skunks and carnivores have scent glands around th
goats have scent glands between their toes.

9. Preputial glands. These are found in many kinds of mammals;lr 1 b

containing a secretion known as castoreum lie beneath the skin on either
by ducts into the prepuce.
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10. Mammary glands. These are characteristic of mammals. They s
in the females for nourishment of the young. In monotremes both sexes ma
condition is called gynaecomastism which is not a normal condition,
monotremes are compound tubular glands, while in other mammals they are
Mammary glands of monotremes have no nipples, they open into pits on_t)h&_
and the young ones obtain milk by licking tufts of hairs. In others the mamm:
by their ducts separately into a nipple. The nipple is a raised outgrowth
opening of mammary glands (true teats). The false teat has an clongated
mammary glands open by their ducts. From the cistern a tub

may run along two :

‘the arm pits to the groin, or they may be axillary, thoracic, abdominal l.(‘)‘

2. Epidermal Scales and Scutes

hey become dead. Thus, the
Structures, such as scales and
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The hairs trap air which does HOtEE
body. In some animals the coloufs‘o' are protective. Hair in ,
of dust, cyebrows and eyelashes protect the eyes, vibrissae are delicate or
tactile organs), hairs on the tail are used to drive away insects. In some a nimals. s
and some monkeys the mane distinguishes the male. Hairs are also modified in spi
horns, etc., in some mammals, "

. Structure. Hairs are not modified scales but are new outgrowths of the epidermis“q T
!mlr has an upper projecting shaft and a lower root lying in a hair follicle which is g sunk YA
in the dermis. The shaft is made of only dead, keratinised cells. The part of the hair prou:ﬁ s
above the skin is dead. At the base of the follicle the root is expanded into a bulb and flg
of the hair takes place only in the root where the cells of the Malpighian layer divided acgtri(\:\‘il}.‘
Below the bulb is a dermal papilla having connective tissue and blood vessels, it nourisheSeth.\'.
hair, Beyond the bulb the cells gradually die so that the shaft is made of dead cornified celjg Th:
hair shaft has an external cuticle of transparent overlapping cells which have lost their nuclej
inside the cuticle is a cortex (middle part of hair) containing shrivelled cells and pigments. and
a central core or medulla having air spaces. In the follicle the hair root is surrounded by two
layers of hair sheath cells forming an outer and inner root sheaths. They do not extend beyond
the follicle. A sebaceous gland opens into the upper part of the hair follicle for oiling the hajr
An arrector pili muscle composed of smooth fibres extends from the upper part of the dermis
to the basal part of the hair follicle on the side towards which the hair slopes. It pulls the hair
base causing the hair to stand when an animal is confronted with danger. Hair does not project
vertically but at an acute angle from the skin.

Development of hair. A thickening of the epidermis (stratum germinativum) pushes into
the dermis and becomes cup-shaped at its lower end. The dermis extends into the cup forming
a hair papilla which has blood vessels for supplying nourishment. The epidermal downgrowth
which at first is a solid cord of cells now splits to form a central shaft of cornified keratinised
cells, and a space around it. The epidermal cells around the space form the hair follicle. The
lower part of the hair follicle becomes swollen and is known as a bulb. The cells of the follicle
thickened and bud off a sebaceous gland. The central shaft by addition of new keratinised cells
from the root grows in length and pushes through the solid epidermal cells to emerge outside
the skin. Thus, the development of hair differs from that of a feather. It is formed entirely from
the solid column of epidermis, while in the feather there is a mesodermal feather pulp extending

into the hollow quill.
Il. DERMAL DERIVATIVES

The scales arise from the dermis and are, thus, mesodermal in origin, they are found only
in fishes, some reptiles and a few mammals. Ostracoderm fishes, the earliest known venebm{es'
had an armour of large bony plates.These bony plates became very small in placoderms 10 g_lVe
rise to cosmoid scales which are not found in any living forms today (except in Latimel:'a)°
1. Cosmoid scales were also present in primitive Choanichthyes. A cosmoid scale had four distinet
layers, the lowest layer is of isopedine or dentine resembled compact bone, the next layer W&
a spongy bone with vascular spaces consisting of pulp cavities having odontoblasts, the tht
layer was of hard compact cosmine with canaliculi and the outermost layer was thin but h
vitrodentine or enamel. 2. Ganoid scales are the other type of scales found in earliest primit'e
bony fishes are ganoid scales. This implies that two different lines of evolution with regard ©
scales appeared very early in the history of fishes. A ganoid scale has a basal layer of isop e
above which there may be a reduced cosmine layer or it may be absent and the uppermost lay
is made of a hard, translucent substance called ganoin. Ganoid scales with a reduced cOS™ R

layer are found in Polypterus, and with no cosmine in Lepidosteus. 3, The evolutiqxi me
ganoid scale by the loss of its upper layer of ganoin gave rise to a thinner leptoid SCIIGW;
- are two types of leptoid scales, namely, (i) cycloid and (i) ctenoid scales. In the other i€ *
~ evolution the cosmoid scale lost its three lower layers, only the fourth enamel-like dentin .
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cells. Enamel is the hardest substance HiPille Do
layer of dcr‘ ne. Thf: enamel organ does ot

tooth has an -ramel covering derived from ectoderm. The clann ha

scales to tecth is observed in the mouth of a shark is interpreted as'a\
vitrodentine-covered placoid scales, on the one hand and enamel-coy

In bony fishes there are two kinds of lepteid scales : cyelg

have 2 thin layer of bony isopedine below which is a thin layer of
Cycloid scales (Fig. 41.8) are round,
thick in the centre and thin towards the
margins. They have a lower layer of fibrous
connective tissue and an upper layer of
bone-like isopedine which is elaborated to
form dentine. They show concentric lines of
growth which indicate the age of the fish. The
scales lie embedded in the dermis diagonally
overlapping each other. The posterior part
of each scale overlapping the anterior part
of the scale behind, thus, covering the body
with a double layer of scales. The exposed
part (posterior) has a smooth edge, while
g)econcmledpartmayhavcawavyma:gm.
,fyclmd scales form a dermal exoskeleton in

Ctenoid scales (Fig. 41.9) probably
arose from the more simple cycloid scales.
They have the same shape, structure and

i mcenk;chnesasﬁnecyclmdsmles but they
i mmhavmgmnmﬂwrddonm
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