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HISTOLOGY:
w Study of the structure and function of 
tissues and organs at the microscopic levels.
w Tissues are group of cells with similar 
structure and specific functions.
wThere are 4 basic tissues: Epithelial Tissue, 
Connective Tissue, Muscle Tissue and 
Nervous Tissue.
wThe 4 basic tissues form all organs and 
systems of the body to perform specific 
functions.



Tissue Cells Functions

1. Epithelial Polyhedral Covering of surfaces, 
lining cavities or 
forming glands

2. Connective Fixed and wandering Support and protection

3. Muscular Elongated contractile Movement

4. Nervous Elongated Transmission of nerve 
impulse

Main Characters of the Four Basic Tissues



EPITHELIAL TISSUE
w Epithelia are avascular closely packed cells 
resting on a Basement  membrane which separates 
them from the vascular supporting connective 
tissue.



Two main types: Surface Epithelia and Glandular 
Epithelia

A. Surface Epithelia
– consists of tightly packed cells that form a 
continuous layer covering the body surfaces or 
lining body cavities.

B. Glandular Epithelia
– secretory epithelial cells that form Exocrine 
and Endocrine glands.



A:  Types of Surface Epithelia
Classification depend on:

1. The number of cell layers
• Simple (one layer)
• Stratified (more than one layer)
• Pseudostratified (one layer but appear more)

2. Shape of the most superficial cell layers:
• Squamous (flat Nucleus)
• Cuboidal (round Nucleus)
• Columnar (oval Nucleus)



Types of Epithelium





Functions and Locations of Surface Epithelia:
Simple squamous epithelium

Locations :lines blood vessel and heart (endothelium) and forms serous 
membranes (mesothelium) of pleura, pericardium, peritoneum.
Functions : Filtration; Diffusion; Secretion.



Simple cuboidal 
epithelium

Locations : Thyroid gland; 
Ducts of many glands. 

Functions : Covering; 
Secretion; Absorption.



Simple columnar epithelium

Locations :  Stomach, intestine; and gall bladder, uterus, 
uterine tube.
Functions :  Protection; Absorption Secretion.



Pseudostratified columnar epithelium

Locations : Lines the respiratory passages as trachea (respiratory 
epithelium)
Functions : Protection; Secretion; Transport.



Stratified squamous Non–keratinized (moist)

Locations : Mouth, Oesophagus, Anus and Vagina.
Functions : Protection; Secretion.



Stratified squamous keratinized epithelium

Locations : Skin.
Functions : Protection. Keratin Epithelium



Transitional epithelium:

Locations : Urinary tract: Bladder and Ureter.
Functions : Protection; Distension.



Epithelial Surface 
Specializations:

The surface of epithelial cells 
can be adapted to allow a 
specialized function.

A. APICAL
Microvilli are surface 
specializations to increase the 
surface area of cells. Contain 
actin microfilament. Ex: Small 
intestine

Stereocilia are long, non–
motile, microvilli. Ex: 
Epidydimis



Cilia (&Flagella) are 
motile surface projections 
of cells involved in 
transport. Formed of 9+2 
microtubules. Ex: 
Respiratory epithelium, 
Uterus and Uterine tube.

Centrioles (and basal 
bodies): formed of 9X3 
microtubules.



Epithelial Surface Specializations:
B. BASAL: Basement membrane, 
Hemidemosomes.

C. LATERAL : Junctional complexes (tight, 
intermediate, desmosomes, gap).



B: Tight J, C: Intermediate J, D: Desmosome, E: Gap J. 
F: Hemidesmosome, G: Basement membrane. 

G

F



.11. Tight junction (zonula occludens): 
prevents any intercellular diffusion. The 
adjacent cell membranes fuse leaving no 
space making seal  between cells.

.22. Intermediate junction: (zonula 
adherens): Usually follows the tight junction. 
On its cytoplasmic aspect, there is dense 
plaques which have actin filaments inserted 
into them. It gives rigidity to cells.

Modifications at the lateral membrane



.13. Desmosomes: (macula adherens) 
consist of 2 adhesion plaques connected by 
cadherin protein. Intermediate filaments 
also are present there.

.24. Gap junction:  (nexus or electric 
coupling): These are channels with many 
small ions that pass free between cells, eg. 
cardiac muscle. The cell membrane of 
adjacent cells are separated by a very small 
space. Integral proteins form complex ionic 
pores on both cells form the site of ionic 
coupling.



Modifications at the basal membrane

A: Hemidesmosomes:
Are present at the basal membrane of protective cells 
to hold them firmly to underlying tissues.

B: Basal infoldings: at the base of certain cells to 
help increase the surface for flow of material as in cells 
of kidney tubules (ion transport)



B. GLANDULAR EPITHELIA

w Specialized in synthesis and secretion.

w Two main types: Exocrine and Endocrine.

– Exocrine transport their secretion by ducts.

– Endocrine release their secretion directly in 
the blood stream (i.e. ductless)



Classification of Glands according to their 
Shape:



Classification of Glands according to the mode of secretion:

-Ex: Mammary 
glands

-Ex: Sebaceous 
glands

-Ex: Eccrine 
sweat glands

-Ex: Endocrine 
glands



Serous Acini
-Smaller acini

-Cells have basal basophilia 
-and apical acidophilia

-Cells are polyhedral with central 
rounded nucleus

-Secrete serous (protein) secretion
-Ex: Exocrine pancreas and parotid 

salivary gland

Mucous Acini
-Bigger acini

-Cells are vacuolated and pale due to 
mucin. Cells are pyramidal with 
peripheral nuclei

-Secrete mucous secretion 
-Ex: Eosophagus, duodenum and 

Sublingual salivary gland
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