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INTEGUMENTARY SYSTEM

INTEGUMENT :- Skin (Epidermis + dermis) & its derivatives makes integument.

BODY WALL :- It is more thicker than integument & consists of many layers :-

1 Integument

2. Paniculus adiposus - Layer of adipose connective tissue.

3 Tella subcutanea - Layer of areolar connective tissue.

4. Paniculus camosus : Layer of skeletal muscles

5 Parietal peritoneun : Inner lining of body wall composed of Simple Squamous Epitheliun
All layers of body wal l are mesodermal in origin except epidermis which is ectodermal in origin. SOcamplete
body wall is Ectomesodermal in origin.

- Study of skin is called Dermatology.-

- Largest organ of body is skin.

- It is called Jack of all trades because it performs many functions.

Structure of skin — Two parts :
Outer Part :- Epidermis : Ectodermal in origin.
Inner Part - Dermis :- Mesodermal in origin.
So, complete skin is ecto-mesodermal in origin.
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EPIDERMIS

Outer part of skin which is composed of Keratinised Stratified Squamous Epithelium. In the structure
of epidermis on the basis of shape of cells & cytoplasm there are five stratun—

(@ Stratum malpighi (2) Stratum Spinosum
(3) Stratum Granulosum (4 Stratum lucidum
(5) Stratum Cormeum

1 Stratum Malpighi :
Melanocytes

Melanosome

—> Keratinocytes

Melanoblast \J B.M. dermis

Inner most stratum of epidermis consisting of one layer of cells. It is also called' stratum basale.
Cells are cuboidal or columar in shape. In this stratum two types of cells are present.

® Melanocytes :- Less than 10%. They are called pigmented dendritic celly, These cells are formed by
modification of melanoblast cell which lies at the Juction of gpidemis & dermis. In melanocytes melanosomes
are present in which melanin pigrent is synthesized and_stored.
Functions :-
(D Provide colour to skin
(@ Absorb harmful radiations & protect intemal organs.

® Keratinocytes :-
More than 90%
In these cells high poner of division is present,(hich mitotic index). They get their nutrrtion from underlying
connective tissue of dermis &divide to formother straturs of epidemis.
So, Innermost stratum of gpidemis s cal led "stratum germinativum® . (Sometimes St. Spinosum & St. basale
are together called asstratun germinativum)
At many places in skin thisistratum invaginate in dermis to form cutaneous glands & hair follicle, sothese
structures are also ectodermal in origin.

2. St. Spinosuiy:
It consists of SiX o seven layers of polygonal sheped cells. These are nucleated & living cells. This stratum
is also called as Prickel cell layer.
In this stratum few star shepe cells are also present called as "langerhans cell ™. They identify foreign antigen
which enter into body through skin & stimulate inmune system to produce antibody.

3 St Granulosum :

It ansist 6,7 layers of cells.

Keratohyaline

Cells are nucleated & living.

Ca | . RNA
acidic
plysacharide

In their cytoplasm keratohyaline granules are present.
Which are composed of Ca™, acidic polysacharides
& RNA.

They can be stained by Hematoxylin.
Glyoogen granulles are also present in their cytoplasm (in Iittle anount).
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4. St. Lucidum :
Itarsist of 24 layers of cells. But it is thidest in sole & palmwhere it is 35 layer thidk. Cells are rectangullar
in shape.
In their cytoplasmvwater proof protein eleidin is present which makes the cells of this stratum water proof.
So, stratum lucidum act as barrier layer & makes skin water proof.
Note : In frog stratum lucidum is absent. Here stratum cormeun makes skin water proof in which kefatin
protein is present which is also water proof protein.
In this stratum degereration of nucleus & cell orgarelles starts, so cell starts dying.

5. St. Corneum :
Consist of 8-10 layers of cells. Cells are non nucleated & dead. Cells of outermost layer areyflat or scale
like in shepe.
Most of the cells of outermost layer are dead In which keratin protein is preseat. Cel Iswithvkeratin protein
are called as homy cell which fall fran epidermis time to time. This proeess i1S,cal led ecdysis/moulting.
Formation of keratin protein in epidemis from kerotohyalire is calléd as comification.

In this stratum few living cells (less than 1%) are also present whileh are endocrine in nature they secrete
unknown harmone which control & regulate division of stratun malpighi

Special points :-

- Thickest St. Corneum is seen on sole & palm.

- Thinnest St. cormeum on lips.

- Thinnest epidemis Is seen on conjuctiva of eye.

- Thickest epidermis is seen on sole & padm.
- Periodic shedding of intact stratumycorneum in snakes : Sloughing.
- Keratin scales which falls from epidermis in frog are composed of simple squamous epithelium

in which cells are nucleated'& living.

DERMIS/CORIUM
Inner part of skin, mesodermal “inorigin. Dermis is derived embrylogical ly from Dermatome.
Dermis is 2 or 3 times thicker than epideris.

- Preservation of dermis to obtain leather = Taming

- Preservation of whole skin with iIts derivatives is cal led taxidermy.
In the structure of dermis there are two parts —
(O Quter part : Pars papillaris.
@ Arer part : Pars retiaularis

1 Pars Papillaris :-
Quter part of demis in which bundlle of col lagen fibre are more in amourtt but they do not form retiaullam.
In this region papilla like grooves are present which enter into epideris. In these grooves group of blood
capillaries are present which provide nutrients to the cells of stratum germinativum.
These group of blood capi Haries are present till dermal papilla.
Due to presence of papilla like grooves (Cermal papilla) epidermis also invaginate into dermis in the form
of grooves which are called Rete pegs. Both these grooves makes dermal epidermal junction which provide
rigidity to corplete skin.
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2. Pars Reticularis :-

Inner part of dermis in which bundle of collagen fibres are less in amount but they form reticulumwith other
fibres of comective tisse (like reticular & elastic fibres).

In cells fibrablast, mast cell & macrophage are more In numbers.
Matrix is composed of mucopolysaccharide. So, dermis of skin is composed of modified areolar connective

ase
Special point - -
In the dermis of frog, two regions are present.
(1) Quter part : Spongiosum layer.
(i1) Inner part : Compactum layer.

CUTANEOUS RECEPTORS

Meissner's Pain receptors
corpuscle

Merkel's discs Dermal papilla

Epidermis <

Papillary region

Reticular region

Dermis -

L T | P
Subcutanedus layer ..
g T (h_

Structure and location of cutaneous receptors
1 Algesireceptors :- These are sensitive tonards pain; and are found only in the form of naked nernve- fibres
(Max. 40 lakh inman).
This type of receptors are maximum in nurber .

2. Tangoreceptors - These are sensitive tonards touch. Many type of corpuscles sensitive o touch are found In
theskin
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| Meissener”s Corpuscles - These are found in the Dermal-papilla i.e, located in the outer part of
Dermis. These are nore in nunber in the skin of lips, finger-tips, nipples.

L Genital-corpuscles : Meisserer™s corpuscles which are presant in the skin of extermal genital organs like
clitoris and glanspenis are termed as genital-corpuscles.

I Merkel"s disc - Their ugper part extends in the epidermis and their basal part is presert in the dermiS.

| YA Pacinian Corpuscles - These corpuscles are placed deep into the Demis ; and so they are sensitive to
pressure.

3 Thermoreceptors :- These thermoreceptors are of 2 types.

| End Bulb of Krause :- These are bulb-shaped corpuscles. These are sensitive t0 lov-temperatiire.
These are frigidoreceptors.

L End Organ of Ruffini - These are long and spiral corpuscles. These are sensiitive thigh tenperature.
These are caloreceptors.

4. Vibroreoeptors - InRabbit, these are vibrissee or Whiskers. These are seisitive tovibrations. There are also
responsible for directional movement and Touch.

DERIVATIVES OF SKIN;

Hair :- Ectodermal in origin. Study of hair is called TRIGOLOGY. There are two part in the structure of
hair -

(D Hair root :- Invisible part of hair, erbeded inside the skin.

(2 Hair shaft :- Visible part of hairs

\y

)

\
o W
Y o — W=

e T\ —

Hair shaft

—Epidermis
Secrétory portion of
sebaceous (ail) gland
Arrector pili muscle
Connective tissue sheath .
— Dermis

Hair root —

Internal root sheath

Hair follicle

External root sheath

Matrix
Papilla of hair

— Subcutaneous layer
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(@  Hair follicle :- By the invagination of epidermis in dermis a tube like structure is formed called hair follicle
in which hair root is present. In transverse section of hair folicle hair root is present in centre & outside
of hair root, o types of coverings are present called as Root sheath. Outside this sheath, Tibres of dermis
densely arranged to form fibrous sheath which is called as dermal hair sheath.

At the lateral surface of hair follicle two structures are attached

@  Sebaceous gland :- Simple branched alveolar gland, their secretion is called as SEBIM which IS
oily secretion which makes hairs & skin around hairs oily.

©®  Arrector pilli muscles :- These are involuntary muscles. \When they contract hair cones In erect
position. Erect position of hairs is called QUTIS ANSERINA. In this condition a shal lov pit s, formed
in the skin around hair called as GOOSE FLESH. During severe cold and in fear 4excitement stage
this goose flesh is also induced by Adrenal ine hormone of adrenal medula.

@  Hair papilla :- At the base of hair root hair follicle evaginate to form cup like‘Structure in which group
of blood cepillaries is present.
It is called as hair papilla which provide nutrients to the cells of germinal matrix.
Just upon hair papilla a group of germinative cells is present called@s germinal matrix. These cells get
their nutrients from hair papilla & divide to form cells in upnard direction. \lhen these cells shift outwards,
by the process of comification keratin protein is formed so, hairds deed keratinised and oylindrical structure
which orignates from hair bulb.

Medulla

Cuticle

Pigment
ks~ granules

Hair Shaft - Visible part of hair which is present outside
of skin. In tre structure of haiir shaffit 3 regions are present:
Cortex

T.S. of Hair shaft

1 Cuticle :- Outermost, consistiofone layer of cells in which cells are flat, non nucleated and dead.
Cortex - Middle region, in thisdegion elongated cells are present which are attached on their ends & form
reticulum in cortex region-In these'cel Is melanin pigrent is present which provide colour to hair.

® Medulla :- Certral regian inwhich keratinised cells are presant. In these cells & in between cells of medulla,
air Tilled spacesare presant.-

CUTANEOUS GLANDS

Ectodermal in origin.

Sweat gland & sebaceous glands are main cutaneous glands & rest glands are modification of these glard.
1 Sweat glands :-

Madn function of sweat glands is themoregulation.

These are coiled tubular in structure. Coilled part of this glard is called secretory unit, aroud secretory unit
myoepithelial cells are present. \When they contract sweat comes out from this gland.

This secretion is called as sweat.

In conposition it is like dilute urire.

In sweat more than 99% is water & In rest part urea, uric acid , ammonium chloride & sodium chloride
salts are present.

In sweat lysozyme is also present which destory bacteria.

Srell in sneat due to presence of fatty substances.
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Sweat glands are of two types :-
(&) Eccrine or merocrine :
They secrete sweat by simple diffusion so their secretion is like watery liquid.
eg. Maximum Sweat gland of human body
In Rabbit Sweat gland of this type are found on paws
(b) Apocrine :
In their secretion little part of cytoplasm of gland or part of gland itself is present so thelr seaetion
is concentrated. Due to presence of pigrent, sweat of these gland is pale yellow in colodr. Its,comon
sites of presence are :-
Human : — Inarmpits, in pubic region, skin around lips, nipples (areolar region -“Areela mamae),
skin around anus.
Rabbit - — On lips, skin around lips
Special points :
In Kangaroos, Hippopotamus and Monkey — Colour of sweat is réed-
Dog, Shrew, Whale mammals in which Sweat gland are absent
Maximum Sweat gland are found on Sole & palm
Sweat gland are Absent on lips, nipples, Glans penis_andyclitoris.
Sebaceous/0il glands
Sinple branched alveolar iIn structure.
Hollocrine in nature (complete cytoplasm is destroyed):
They are found in attached position with the lateral surface of hair follicle.
In few bady parts they are present in theaosence of hair follicle, like lips, nipples, glans penisé& clitoris.
These glands are completely absent in sole &palm.
They are maximum on forehead &face.
In whale and seal (aguatic mammals)Sebacious glands are completely absent.
Their secretion is called'Sebum.
In compositionof sebum; all fatty substances are present like Ester, Cholestrol, Phospholipids and
Triglycerides.
Ester and cholestrol are converted into Vit. D in presence of sunlight.

N N N N R 2

*

Mammary ‘gland
In eutherians/mammary glands are modification of apocrine sieat glands so their secretion is concentrated.

* In Eutherians active mammary glands are found in females while in males they are present in inactive
form.

"3 In prototherians mammary glands are modification of sebacious glands, so their secretion is thick ad
sticky (@Emi-solid).
* In prototherians both male and ferale have active mammary glands. This condition is called Gynaecamastiam.

o In prototherians nipples are absent and sticky milk is collected in two shallow pits which are present
on abdominal skin.

* Active mammary glands are compound tubulo alveolar in structure.
Inactive mammary glands are compound tubular in structure.

Secretion — Milk
7
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Composition of milk - —
Lactoalbumin
Lacto globulin
Lactose sugar
* Casein (phospho protein)
Fats
Calciun
In milk 1gA secretory antibody is present, Iron & Vit-C are absent in milk.
* Control of mammary glands :—
Alveolar growth —— Progesterone
Tubular growth —— Oestrogen
Ejection of milk — Oxytocin (milk let doan hormone)
Synthesis of milk—— Prolactin
Ceruminous glands
Modified sieat glands
Found in extermal auditory canal (meatus)
Secretory duct of this gland gpens in hair follicle of auditory ganal .
Watery secretion of ceruminous glands makes cerumen or ear wax with the secretion of sebacious glands
attached with the hair follicle.
Function of Cerumen —
Prevent growth of bacteria
Prevent the entry of iInsects and dust particle inauditory canal and protect ear drum.
Perineal glands
Modified apocrine sweat glands or sebaceous glands (for rabbit — sebaceous)
They are found in rabbit & absent“in human:
They are found in the skin of extermal reproductive organs and skin around anus.
Their secretion is milky whit® In which specific srell is present. Due to srell in their secretion these glands
are called as Scent—glands.
Function : Help in sexualattraction.
Moll"s glands
These are modification ofF sweat glands so their secretiion is watery liquid.These glands are foud ineye lids
of eye. Searétory,duct ofithis gland opens in the hair follicle of eye lashes. Moll*s gland act with zeis gland
which is‘attached with the hair folicle of eye lashes. Secretion of both these glands makes eye lashes ad
skin around.eye lashes moist & oily.
7. Zeis glands :-
Modified sebacious glands.
Attadhed with the hair follicle of eye lashes.
Oi ly secretion of these glands act with watery secretion of moll™s gland and makes the skin around eye—
lashes moist ad oily.
8. Meibomian glands :-
Modified sebaceous glands.
Fourd ineye lids
Secretory duct of this gland open in comer of eye. Oilly secretion of this gland makes oily layer an the
layer of tears on the conjuctiva of eye, so tears do not fall . Tears are essantial for the protection of living
cells of onjuctiva.

LIl LA

Lil L@

o
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Function of SKkin

1 Protection :-

Main function of skin.

Skin makes covering around entire body & prevent entry of foreign particles in body.
- Skin makes It line of defence because —

(2] Most of the cells of outermost layer of skin are dead.

(4] Lysozyme is present in sweat which destroy bacteria.

(o] pH of skin is highlly acidic (3 —5) so bacteria are unable to grow on skin.
2. Respiration — Frog.

Frog camnot live without cutaneous respiration. During hibemation frog respires enly: through skin. In skin
of frog, mucous glands are present which makes skin moist. These glands aregdfulticellular glands.

Mammal 1an skin does not help in respiration due to absence of mucous glands.
3 Excretion :- Urea, Uric acid, NHCI.

4 Absorption :- Creans, oil

5 Secretion - Cerumen

6. Synthesis - Vit. D

7 Storage of food :- Fat

8 Shape for body

9 Good receptor.

10. Locomotion :- Eg. Earthworm

11. Membranous bone formation.

12. Temperature regulation (Thermoregulation).

Mammals in which well develgped hypothalanus is present they can regulate their body temperature easily
by the help of skin. In hypothalamous temperature regulatory centre present. This centre has two parts :-

[} Anti-rise centre
® Anti-drop centre.

\When body tefperature Increases, anti—rise centre of hypothalanus stimulates and dilate blood Vessels in
skin so cutaneous blood circulation increases. Due to more sweating and more vapourization of sweat, heat
loss oceurs, and body temperature becomes normal .

When body temperature decreases anti drop centre of hypothalamus stimulates and cause involuntary
cottractions in skeletal muscles called as shivering. Also skin perfusion falls due 1o vasooonstriiction of cutaneous
\esgks.

During muscullar contraction energy released is converted into heat energy and body temperature becores
pormal .

Manmmals in which hypothalanus is less developed their body temperature also decreased (when atmospheric
temperature decreases) and they show hibemation (winter sleep).

During hibermation nutrition is provided fram col lected broamn fat.

Eg. Rat & Shrew

In Dog due to absence of sweat glands, this animal regulates its body temperature by panting mechanism

with the help of tongue.
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