HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

EXPERIMENT NO.: 3 DATE:

AIM: TO STUDY AND INTRODUCTION OF EPITHELIAL AND CONNECTIVE
TISSUE.

DEFINITION: “Itis a group of cells that usually have common embryonic origin and function

together for special activities.”

INTRODUCTION:

Body tissues can be classified in to four principal types according to their function and
structure:
1) Epithelia tissue:

» It cover body surface, lines hollow organs, body cavity and ducts.
» It also forms glands.
2) Connective tissue:

» It provides the supports and protects the body and its organs.
» It binds organs together.
= [t store energy as reserved fat.
* It provides immunity.
3) Muscle tissue:

» It is responsible for movements and generation of force.
4) Nervous tissue:

* [t initiates and transmits action potential (Nerves Impulse) that helps coordinate body
activities.
During the embryonic developments zygote produces three germ layers:

a) Ectoderm

b) Endoderm and

c) Mesoderm,

These three arc embryonic tissuc from which all tissues and organs of the body develop.

= Epithclium tissue derived from all three layers.
= Connective tissue and most muscles tissue derived from mesoderm.
= Nervous tissue derived from ectoderm

Four types of tissue
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Epithelial tissue
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Muscle tissue Nervous tissue
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HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

1. EPITHELIAL TISSUE:
General future of epithelial tissue:
* It consist large and closely packed cells with little extracellular material between

adjacent cells.
It’s arrangement produce continues sheet which is either single layer or multi layers.
Epithelial cells have an apical (free) surface, which produce the lining of internal organ
s0 it exposed in to a body cavity.
The basal surface of the epithelial cells attached with the basement membrane.
Epithelial cells are avascular so the blood vessels that supply to nutrients and move
wastes are located 1n adjacent connective tissue.
The material exchanges take place in epithelium by the diffusion process.
Epithelium cells are adheres to connective tissue which holds the epithelium in their
position.
The junction between the epithelium and connective tissue is known as basement
membrane which consist two layers.
1. Basal lamina: contain collagen, laminin and proteoglycan secret by epithelium.
2. Reticular lamina: This contains reticular fibers, fibronectin and glycoproteins.
The main function of epithelium is protection, filtration, lubrication, secretion,
digestion, absorption, transportation, sensory reception and reproduction.

#» CLASSIFICATION OF EPITHELIAL TISSUE:

Epithelial tissue
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HUMAN ANATOMY AND PHYSIOLOGY -1 (PRACTICAL NOTES)

Types of Epithelium

Transitional

Stratified squamous Stratified cuboidal Pseudostratified columnar

1) Covering and lining epithelium:
= [t forms the superficial layer of the skin and some internal organ.
» [t forms the inner lining of blood vessels, ducts, body cavities and the interior of the
respiratory, digestive, urinary and reproductive systems.
» According to arrangements of layer it is classified in to three types:
I) Simple epithelium:
» It is a single layer of cells.
» [t founds where activities such as diffusion, osmosis, filtration, secretion and absorption
occurs.

v According to shape of the cells it is further divided in to:

Epithelium is named according to shape, HEppithelial Shapes

structure, and arrangement of cells.

ssquamous - thin and flat cells
scuboidal - cube shapcd cells ‘ ) SOuaEar L
scolumnar - colurnn shaped cells
*simple - single layer of cells
Cuboidal
sstratified - multilayered cells
*pseudostratified - false stratified
stransitional - stretchable

=ciliated - cells possess cilia S
«Crllarmirnaarr

a) Simple squamous Epithelium:
= [tisa flat in shapc.
= This consists of a single layer of flat cells.
= Their surfaces look like as tiles floor.

= The nucleolus of each cell is oval or spherical shape.
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It follows the osmosis or diffusion process.
It found in the body where the little wear and tear is found.
It lines the hearts, blood vessels and lymphatic vessels and also forms the wall of
capillary known as endothelium.
The cells which form the epithelial layer of serous membrane are known as
mesothelium,
Simple cuboidal epithelium:
= Ttis cuboidal in shape.
® The nucleus of the cell is round.
® The main function of this tissue is absorption and secretion.
Simple columnar epithelium:
= [t is rectangular in shape.
= [t consist oval nuclei.
= [t mainly produces two forms:
Nonciliated simple columnar epithelium:
» [t contains microvilli and goblet cells.
*  Microvilli produce the microscopic fingerlike structure which increases the
surface area of plasma membrane.
= (oblet cells sceret mucus which is slightly sticky fluid.
ii} Celiated simple columnar cells:
» (Celia produces the hairlike processes means it’s movement gives the motion.
» Eg.: Secondary oocyte moves toward fallopian tube for fertilization by or fertile

ovum down the uterin tube to the uterus help of celia.

Simple Squamous Epithelium Simple Cuboidal Epithelium Ciliated Simple
== Convoluted tubules of the kidney Columnar Epithelium
e S

-

Nucleus of
cuboidal cell

Lumen of

Ciliated simmple colurmmmar is
found in large bronchioles of
the respiratory tract and in the
Connective tissue genitourinary tract.

II) Stratified Epithelium:
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» [t contains two or more layers.
» It protects the underline tissues from where there is considerable tear and wear.
# According to shape it can be further classified as under:
a) Stratified squemous epithelium:
= In the superficial layer this type of cells are flat whereas in the deep layers cells

vary in shape from cuboidal to columnar.
Here, the basal cells continuously replicate by cell division and produce new cells
which shift upward toward the surface.
So, they loss their blood supply from the connective tissue so they become
dehydrated, shrunken and harder.

= These processes replace old cells by new cells.

v' Stratified squemous epithelium exists in two forms:

i) Keratinized stratified squemous epithelium:
» [t consist tough layer of keratin.
» [tis a protein which is water proof and prevents us from several bacterial
attacks.
ii) Non keratinized stratified squemous epithelium:

= [t does not contain keratin and remains moist.

b) Stratified cuboidal epithelium:
= [t consist two or more layer of cells in which superficial cells are cube-shaped.
= Duct of adult sweat glands and part of male urethra consist these cells.
= The main function is to give protection.
¢) Stratified columnar epithelium:
= [t consist several layer of polyhedral cells.
= Only the superficial cells are columnar.
= Conjunctiva of ¢ye, anal mucous membranc, urcthra consist these cells.
= [t gives protection and scerction,
¢) Transitional epithelium:

= [ts appearance is variable mainly it depends either it is stretched or relaxed.
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= Tts line the urinary bladder and portion of ureters and urethra.

Stratified Squamous Epithelium

Transitional Epithelum in the Urinary Tract

Stratified squamous Wall of the urinary bladder
— | epithelium forms the e Transitionsl
= =—=1| outer layer or cpideris 2 X G
cells move FANES of the skin. Skin is e o lon- epithelium lines the
up ﬁ'om S BT ~ A | found as the argan of the o4 e renﬂl calyccs! thc
integument and also as v iti ureters, the urinary
the lining of mucous ; - g g g bladder, and a

1| membranes in the oral ki . : : :
cavity, esophagus, anus ‘ 5. b Distension | Portion of the urethra,

and vagina, Intenal W I8, reduces the
skin is non-keratinized, 1 i

while the external keratinized skin has layers of cells
impregnated with keratin and other protective and

mitosis

. - number of
O * cell layers.

basement membrane

I11) Pseudostratified epithelinum:
* It contains mixture of cells in one layer.
» [t produces multilayered tissue like appearance because all cells nuclei not reach to the

surface of cells. These type of cells either ciliated or secrete mucus.

Pscecudostratitied Cliliated

Columnar Epithelinaam
in the respiratory tract

Clilli=a

- Goblet cells
Ssecreie ImMmucus

! Pseundostratified
epithelial cells

Cilia beat i wave-like fashion to Tmove

mmucus along the Hning surface. caagrving
dust and pasticulates ap and out of the

respiratory tract

2) Glandular epithelium:
= These types of cells are mainly present in gland the main function of these cells is
secretion.
»  There are two types of secretary gland:
a) exocrine:

» |t secret their product in to duct.
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» The secretion includes mucus, perspiration, skin oil, ear wax and digestive
enzymes.

* Eg.: Sweat glands, Salivary glands.

v" According to structure it is divided into two classes:

i) unicellular
i) multi cellular
v According to function it is divided in to:
1) Merocrine glands: it forms the secretary product and discharge it. (salivary
glands)
1) Apocrine glands: accumulate their secretary product on their apical surface.
(mammary glands).

i) Halocrine glands: accumulate secretary product in cytosol. (Sebaceous gland).

cell
fragment new cell
forming

discharged

Merocrine Holocrine
Gland Gland

b) endocrine glands:
= Secret product in to blood.

= Eg.: pituitary glands, thyroid gland.
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2. CONNECTIVE TISSUE:
“It is the tissue which provide supports and strength of the other body tissues, protect and
insults internal organs also it binds the other cells or tissue together.

Classification of Connective tissue

Commective tigsue
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CONNECTIVE TISSUE
Tissue Type Cells Present ‘ Fibers Present Matrix Characteristics
Loose Connective Tissue: ‘

Areolar Fibroblasts macrophages Collagen elastic Loosely arranged fibers in gelatinous ground
adipocytes mast cells reticular substance
plasma cells

Adipose Adipocytes Reticular collagen Closely packed cells with a small amount of
gelatinous ground substance; stores fat

Reticular Reticular cells Reticular Loosely arranged fibers in gelatinous ground
substance

Dense Connective Tissue: ‘

Dense regular Fibroblasts Collagen {some elastic)| Parallel-arranged bundles of fibers with few
cells and little ground substance; great
tensile strength
Dense regular Fibroblasts Collagen {some elastic)] Irregularly arranged bundles of fibers with
few cells and little ground substance; high
tensile strength

Cartilage:
Hyaline (gristle) Chondrocytes Collagen (some elastic)| Limited ground substance; dense, semisolid
matrix

Fibrocartilage Chondrocytes Collagen {some elastic) JLimited ground intermediate between hyaline
cartilage and dense connective tissue
Elastic Chondrocytes Elastic Limited ground substance; flexible but firm
matrix

Bone (osseous tissue):
Compact Osteoblasts osteocytes Collagen Rigid, calcified ground substance with (canal
{dense) systems)
Spongy Osteoblasts osteocytes Collagen Rigid, calcified ground substance (no
(cancellous) osteons}
Blood & Lymph (vascular tissue):
Blood Erythrocytes leukocytes | “Fibers” are soluble “Matrix” is liquid blood plasma
thrombocytes proteins that form during
clotting

Leukocytes “Fibers” are soluble “Matrix” is blood plasma
liguid proteins that form
during clotting

1) Embryonic Connective Tissue:
= Jtis primarily present in the embryo or fetus.
The term embryo used for developing human from fertilization through the first two months
of pregnancy.
= The term Fetus used for developing human from the third month of pregnancy to birth.
» It is mainly divided in to two types:
a) Mesenchyme:

® [t forms all kind of connective tissue.
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= [t is composed by irregularly shaped mesenchymal cells, a semisolid ground
substance and delicate reticular fibers.
b) Mucous connective tissue:
= [tis primarily found in umbilical cord of the fetus.
= [talso forms from the Mesenchyme.
= [t contains star shaped cells, a more viscous and jelly like ground substance and
collagen fibers.
2) Mature connective tissue:
= [t exists in new born baby.

= [t, form from Mesenchyme and does not change after the birth.

# Itis sub divided in to:
a) Loose connective tissue:
= Here the fibers are loosely woven.
It consists:
i) Areolar connective tissue:
» It is the most widely connective tissue.
» It consist several types of cells like as fibroblasts, macrophages, plasma cells,
mast cclls and a few white blood cells.
All three type of fibers — collagens, clastic and reticular.
The fluid, semi fluids or gelatinous ground substance contains hyluronic acid,
chondrotin sulfate, dermatan sulfate and keratin sulfate.
It located in subcutaneous layer of skin, papillary region of dermis of skin,
mucous membrane, blood vessels, nerve and around body organ.
» [t provides strength, elasticity and support.

ii) Adipose tissue:

» The cells of adipose tissuc contain a fatty substance and they are large and round

in shapc.

It consists adipocytes cells that are specialized to store triglyceride (Fat and oil).
It is located in subcutaneous layer of skin, around heart, kidney, yellow bone
marrow of long bone and behind the eye ball sockets.

The main functions of these tissues are reduce heat loss through skin, serve as
energy reserve, provides supports and protection.

iii) Reticular connective tissue:
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» [t consists fine interlacing reticular fibers and reticular fibers.
» It forms the framework of certain organs and helps to bind together certain cells.
b) Dense Connective tissue:
= [t consists more numerous, thicker and densely packed fibers.
= [t further divided in to:
i) Dense regular connective tissue:
» Here, the bundle of collagen fibers regular and parallel arrangements which gives
great strength.
» The tissue is silvery white and tough.
ii) Dense irregular connective tissue:
= |t consists collagen fibers that are usually irregularly arranged.
= Heart valves, pericardium consists this type of tissue.
iii) Elastic connective tissue:
= It consist branched elastic fibers.
» [t provides strength and can be stretched.
¢) Cartilage:
= Tt is hard but elastic in nature.

= [t consist elastic and collagen fibers.

v There are three types of cartilage:

i) Hyaline cartilage:
= [t provides the supports and flexibility, reduce the friction and absorb the shock
at joints.
= (artilage cells are large, arranged in group of 2 and 4.
* [t’s mostly found in bones and ribs.
ii) Fibro cartilage:
= [t consists large cells which arc arranged in groups.
» The collagen fibers arc more than hyaline cartilage.
= [tis found in inner vertebral discs, in knee joins.
iii) Elastic Cartilage:
* It consist elastic fiber in matrix.
»  Mostly found in laryngeal cartilages, epiglottis and in Eustachian tube.
d) Bone tissue:

= Together cartilage, joints and bone comprise the skeletal system.
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It is the hardest connective tissue.

It consists two types of bone cells osteoclasts and osteoblasts.

Bone tissue 1s mainly divided in to two types compact bone and spongy bone.
Long bones are the examples of compact bones and spongy bones are flats at the
end of long bones.

The main function of bones are it provide support, protection, assists in movement,
site of blood cell production, storage of energy.

e) Blood (Vascular tissue):
= Blood is a liquid connective tissue.
®» [t consist mainly formed elements like platelets, leukocytes, erythrocytes and

plasma consist protein, water and other solutes.
= The man function of blood tissue 1s transportation, regulation and protection,
f) Lymph:

e “Lymph is a thin, watery, clear, modified tissue fluid formed by the passage of
substance from the blood capillaries into the tissue space (interstitial space) and enters
in to the closed system of lymphatic capillaries to lymphatic vessels and lymphatic sinus
known as lymphatic system.”

In short the lymphatic system consists the fluid is known as lymphatic fluid.

Interstitial fluid and lymphatic fluid are basically same, only the different in their

location. When it is located between tissue spaces it 1s known as interstitial fluid and

when it goes in to lymphatic vessels it known as lymph.
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