EPITHELIAL TISSUE
Genaral Characteristics:
1. It is formed of crowded cells with minimal intercellular substance.

2. It rests on a basement membrane & underlying connective tissue.

3. It is avascular (=nonvascularized).

4. It is rich in nerve endings.

5. It has a high power of regeneration.

6. It forms:

 a- sheets covering all surfaces &lining all cavities in the body (covering &lining epithelium)

 b- clusters of cells forming glands (glandular epithelium)

 c- modified structures acting as sensory receptors (sensory epithelium)
Basement Membrane
It is the layer thet sparates the epithelium from the underlying connective tissue.
By LM, it appears as a thin layer & can be stained with PAS & silver.
By EM, it is formed of:
1. Cell coat of epithelial cells.
2. Basal lamina: is a homogenous layer composed of glycoproteins.
3. A layer of reticular fibers.
Function:
1- acts as a barrier against diffusion of macromolecules.
2- support for the epithelial layer.
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Classification of epithelial tissue:
A) Covering and lining epithelial tissue (simple and stratified epithelium). 

B) Glandular epithelial tissue. 

C) Sensory or neuro- epithelial tissue. 

D) Germinal epithelial tissue. 

E) Myoepithelium.
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Covering & Lining Epithelium
 I- Simple Epithelium:
1. Simple squamous epithelium:
Formed of one layer of flat cells with flat nuclei.
Site: lining blood vessels &all body cavities.
2. Simple Cuboidal epithelium:
Formed of one layer of cubical cells with central rounded nuclei.
Site: lining renal tubules &thyroid follicles.
3. Simple Columnar epithelium:
Formed of one layer of tall cells with oval basal nuclei.
Site: lining the  stomach, the intestines & gall bladder.
4. Pseudostratified Columnar epithelium
Formed of one layer of cells. Some cells are tall & reach the surface of the epithelium and others are too short to reach the surface but all the cells rest on the basement membrane. The epithelium appears falsely stratified.
Site: lining the trachea (pseudostratified columnar ciliated ep.)
II- Stratified Epithelium:
1- Stratified Squamous Epithelium:
Structure: Formed of several layers of cells. The basal cells are columnar, the following layers are polyhedral, the superficial cells are flattened squamous.
Site: It has two types:
1. Stratified squamous non keratinized: lining the oral cavity & the oesophagus.
2 Stratified squamous keratinized: covers the skin 

2. Stratified Columnar Epithelium:
Structure: Formed of several layers of cells. The basal cells are columnar, the following layers are polyhedral, the superficial cells are tall columnar.
Site: lining large ducts of glands.
3. Transitional Epithelium:
Means that the epithelium can change its form.
Site: It lines organs which can expand greatly like the urinary bladder.
Structure:
 a- When the epithelium is stretched (as in full bladder), it is similar to a stratified squamous non keratinized type.
 b- When the epithelium is relaxed (as in empty bladder): The basal cells are short columnar, the intermediate cells are polyhedral and the superficial cells are large rounded with convex upper surfaces &have one or two nuclei.
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Glandular Epithelium
Classification of Glandular Epithelium:
There are several ways of classification of glandular epithelium:
According to presence or absence of ducts:
1. Exocrine glands: have ducts that carry their secretion to the surface of the epithelium, e.g. salivary glands.
2. Endocrine glands: are ductless glands. They secrete hormones directly into blood, e.g. pituitary gland.

Exocrine glands: are further classified according to:
 a- the nature of secretion into:
1. Serous glands secrete watery secretion rich in enzymes e.g. pancreas.
2. Mucous glands secrete viscid mucous secretion e.g. esophageal glands.
3. Muco-serous glands: secrete mucous &serous secretion e.g. submandibular salivary gland.
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b- the mode of secretion:
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1. Merocrine glands: The secretion leaves the cell by exocytosis & the cell membrane is left intact. No part of the cell is lost e.g. salivary glands. 

2. Apocrine glands: During secretion, there is loss of the apical part of the cell e.g. apocrine sweat glands. 
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3. Holocrine glands: The cells after being full of secretion, they burst &become totally included in the secretion e.g. sebaceous glands.
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CONNECTIVE TISSUE (C.T.)

It is one of the four basic tissues of the body 
(Connective,  epithelial,  muscular,  nervous)
They share a common origin from the mesenchyme of the embryo. 

Structure of connective tissue
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Ground substances of C.T
It is the intercellular substance in which cells &fibers are embedded. Chemically, it is made of hyaluronic acid, sulfated acid mucopolysaccharides &glycoproteins.
Connective tissue fibers

Collagen (white) fibers:
They are arranged in the form of elongated or wavy bundles which are composed of flexible non- branching small fibrils. 
They are composed of the protein collagen.
They are stained acidophilic by H&E

Elastic (yellow) fibers:

They are long, thin branching fibers.
 They are mainly composed of the protein elastin.
They are stained weak acidophilic by H&E. They are specially stained by orcein stain. 

Reticular fibers:
They are Fine fibers arranged in the form of networks.
 They are mainly formed of the protein collagen in addition to carbohydrates.
 They are not visible in H&E preparations but they can be demonstrated well with silver stains.

Connective tissue Cells
	Free Cells
	Fixed Cells

	-Macrophage
- Mast cell
- Plasma cell
-Leucocytes
	-Fibroblast
-Fat cell
-Mesenchym al cell


Fibroblast:
LM:
It is the most common cell in CT proper. It appears as branched cell with basophilic cytoplasm &oval pale nucleus with prominent nucleolus

EM:
It contains numerous RER, well developed Golgi apparatus, ribosomes, mitochondria and transfer &secretory vesicles.
Macrophage:

With LM, they have variable shapes &irregular surface.
They have eccentric indented nucleus.

With EM, they are characterized by numerous lysosomes.

Function: phagocytic function



Classification of connective tissues:
A-Connective tissue proper 

1. Loose (areolar) connective tissue 

2. Dense connective tissue 

a. Dense irregular connective tissue 

b. Dense regular connective tissue 

(1) Collagenous 

(2) Elastic 

3. Reticular tissue 

4. Adipose tissue 
B-Embryonic connective tissues 

1. Mesenchymal connective tissue 

2. Mucous connective tissue 

C-Specialized connective tissue 

1. Cartilage 

2. Bone 

3. Blood  
LOOSE CONNECTIVE TISSUE: 
 It is the most widespread type of the connective tissues. It is called loose because it is soft pliable and somewhat elastic. These qualities are due to its intercellular substance present as thin films between its other components. 

Distribution: 

    It is widely distributed all over the body in layers that form a bed for cells of epithelial membranes and where glands lie. It provides support and nutrients for muscular tissue. It is present in and around peripheral nerves and fill the space between other structures. It is also present in the serous membranes as pleura, peritoneum and pericardium.
MUSCULAR TISSUE


I- Striated muscles: 

1. Skeletal muscles: 

L.M.:  It consists of parallel skeletal muscle fibers arranged in bundles (fascicles) separated by a loose connective tissue (perimysium). The whole muscle is enveloped in a dense connective tissue (epimysium) continuous with the tendon. 

Individual muscle fibers are sheathed by a thin connective tissue called (endomysium) in which blood vessels and nerve fibers run. 
Skeletal muscle fibers are:

-cylindrical parallel fibers.

-Covered by a plasma membrane (sarcolemma).

-Are multinucleated fibers: have multiple peripheral nuclei.

-Their cytoplasm 
(sarcoplasm) is acidophilic &shows transverse striations. 

2.Cardiac Muscle

Cardiac muscle fibers compose the main bulk of the wall of the heart.   They are striated involuntary fibers.

LM: cardiac fibers are striated  cylindrical branching fibers, each cardiac muscle cell possesses only one or two central nuclei. Adjacent cardiac cells are associated with each other by dark irregular line (intercalated disc).
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II- Smooth Muscles fibers:

LM: Are spindle-shaped, broad in the middle and tapering at the two ends. The nucleus is spiral in shape and is present in the center of the wide portion of the fibers

 -To achieve the tightest packing, broad portions of fibers are usually opposite to tapered regions of adjacent fibers. Adjacent fibers become intimately attached at certain points by gap junctions.

Stratified Epithelium


Formed of more than one layer of cells


1- stratified squamous ep.


2- stratified columnar ep.


3- transitional ep.








Simple Epithelium


Formed of one layer of cells


1- simple squamous ep.


2- simple cuboidal ep.


3- simple columnar ep.


4- pseudostratified columnar ep.
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