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Lecture 1,2 : Epithelial tissue 

Definitions in Histology 

The term ( Histology ) is derived from two Greek words, Histos: tissue and Logos: 

Science, so Histology is the study of tissue. 

Normal Histology: histology of healthy tissues.                

Histopathology: histology of diseased tissues.                    

A tissue : is a group of similar cells that perform a particular function.  

The human body has four types of tissue:  

Epithelial Tissue.  

Connective Tissue.  

Muscular Tissue .  

Nervous Tissue .  

Epithelial Tissue  

Epithelial tissue is a sheet of cells that covers a body surface or lines a body cavity. 

Two forms occur in the human body:  

1) Covering and lining epithelium– forms the outer layer of the skin; lines open 

cavities of the digestive and respiratory systems; covers the walls of organs of the 

closed ventral body cavity.  

2) Glandular epithelium– surrounds glands within the body.  

Characteristics of epithelium :   

1. Cells are close to each other.  

2. Cells tend to form junctions.  

3. Little intercellular material.  

4. Lines surfaces and cavities or form glands.  

5. Cells show polarity( apical , lateral , and basal surfaces).  

6. Rest on a basement membrane .  



Histology                                                                                                                                                                           2nd stage 
 

3 
 

7. Does not contain blood vessels.  

8.Epithelia have the ability to undergo mitosis and replace damaged cells. 

Functions of epithelial tissues  

(1) To protect the tissues that lie beneath it from radiation desiccation, toxins, and 

invasion by pathogens, and physical trauma.  

(2) The regulation and exchange of chemicals between the underlying tissues and a 

body cavity.  

(3) The secretion of hormones into the blood vascular system, and/or the secretion of 

sweat, mucus, enzymes, and other products.  

(4) To provide sensation.  

The basement membrane  

The basement membrane is a thin sheet of fibers that anchors the epithelium to 

underlying connective tissue. Electron microscopy revealed that the basement 

membrane is composed of two sub layers: 

1. The basal lamina  

2. The reticular lamina  

The two layers (the basal lamina and the reticular lamina) are collectively known 

as the basement membrane. 

 

(The basement membrane) 
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Classification of Epithelia  

Epithelium has two names. The first name indicates the number of cell layers, the 

second describes the shape of its cell. Based on the number of cell layers, epithelia can 

either be simple or stratified. 

 

1. Simple epithelia– consist of a single cell layer (found where absorption, secretion, 

and filtration occur).  

2. Stratified epithelia– are composed of two or more cell layers stacked on top of each 

other (typically found in high abrasion areas where protection is needed).  

All epithelial cells have six sides but they vary in height. For this reason, there are three 

ways to describe the shape and height of epithelial cells.  

1. Squamous cells– are flat and scale-like.  

2. Cuboidal cells– are box-like (same height and width).  

3. Columnar cells– are tall (column shaped).  
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Types of epithelium  

1-Simple squamous epithelium  

Consists of a single layer of thin, flattened cells that fit tightly together and have 

flattened or ovoid nuclei. It is found where filtration occurs (kidneys, lungs) .Two 

simple squamous epithelia in the body have special names reflecting their location :  

a. Endothelium– provides a friction-reducing in lymphatic vessels and all hollow 

organs of the cardiovascular system (heart, blood vessels, capillaries).  

b. Mesothelium– is the epithelium found in serous membranes (membranes lining the 

ventral body cavity and covering the organs within it).  

 

2-Simple cuboidal epithelium  

Consists of a single layer of cube-shaped cells that usually have centrally located, 

spherical nuclei. Functions include secretion and absorption (located in small ducts of 

glands and kidney tubules). 
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3-Simple columnar epithelium  

Consists of a single layer of elongated cells that have oval nuclei usually located near 

the basement membrane. Some cells of simple columnar epithelium can be covered with 

cilia or microvilli . Simple columnar epithelium may contain mucus-secreting 

unicellular gland (goblet cells). Simple columnar epithelia line the digestive tract from 

the stomach to the rectum. Functions include absorption and secretion.  

 

4-Pseudostratified epithelium  

All of their cells rest on the basement membrane and only the tallest reach the apical 

surface. When viewing pseudostratified epithelium it may look like there are several 

layers of cells, but this is not the case. (because the cells have different heights, it gives 

the illusion of multiple cell layers). Most pseudostratified epithelia contain cilia on their 

apical surface and line the respiratory tract. 
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Stratified Epithelia 

1-Stratified Squamous Epithelium:  

a. Stratified Squamous (Non keratinized) Epithelium  

Stratified Squamous (Non keratinized) Epithelium tissue is thick, because it is 

composed of several layers of cells, only the deepest layer is in contact with the basal 

lamina. The most basal cells are cuboidal in shape, those located in the middle of the 

epithelium are polymorphous and the cells composing the free surface of the epithelium 

are flattened (squamous).This tissue is not contain keratin and the surface cells are 

nucleate. It's found lining the mouth, pharynx, and esophagus. 

 

b. Stratified Squamous (keratinized)Epithelium  

It is similar to stratified squamous (None keratinized) epithelium except that the 

superficial layers are composed of dead cells whose nuclei and cytoplasm have been 

replaced with keratin, a tough layer that resists friction and is impermeable to water. 

This epithelium constitutes the epidermis of skin. 
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2-Stratified cuboidal epithelium  

Is somewhat rare in the human body. It’s mainly found in the ducts of glands (sweat 

glands, mammary glands) and is typically has two layers of cuboidal cells.  

 

3- Stratified columnar epithelium  

Is also rare in the human body. Small amounts are found in the pharynx, male urethra, 

and lining of some glandular ducts. Stratified columnar epithelium occurs in transition 

areas (junctions) between other epithelial types.  

4- Transitional epithelium  

Transitional epithelium is very different from other types of epithelium because its cells 

are able to change shape to increase the amount of stretching the tissue can withstand. 

This ability to change shape is the reason it is referred to as transitional as the cells 

transition from one shape to another, and lining the urinary path ( bladder, ureter)                                        

 

 



Histology                                                                                                                                                                           2nd stage 
 

2 
 

Lecture 3: Glandular Epithelium 

Gland formed by cells specialized to produce a fluid secretion. glands always arise 

during development (fetal life) from covering epithelium by means of cell proliferation 

and invasion of subjacent connective tissue followed by further differentiation: 

 

Development of glandular epithelium 

 

A gland is one or more cells that produce and secrete a specific product. The product is 

always a water-based fluid (aqueous) and usually contains proteins (the product is 

referred to as a secretion). Glandular cells obtain substances needed from blood and 

transform them (chemically) into a product that’s discharged from the cell. Glands 

include two types:  

1. Endocrine Glands  

2. Exocrine Glands  
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1.Endocrine Glands  

Endocrine glands are also called ductless glands because eventually, they lose their 

ducts. They produce hormones (chemical messengers ) and secrete them by exocytosis 

into the extracellular space. After entering the extracellular space, they enter the blood 

or lymphatic fluid and travel to specific organs. Each hormone makes its target organ 

respond in a specific way. Hormones secreted by endocrine glands vary. For instance, 

one gland might secrete an amino acid while another secretes glycoproteins or steroids. 

The major endocrine glands of the body include pituitary, thyroid, parathyroid, and 

pineal glands as well as the ovaries and testes.  

2.Exocrine Glands  

Exocrine glands are glands that produce and secrete substances onto an epithelial 

surface by way of a duct. Maintain connection with the surface epithelium via the 

tubular ducts through with the secretory product pass to reach the surface (skin, 

digestive tract). Products secreted by exocrine glands include sweat, oil, mucous, bile, 

and more. Examples of exocrine glands include sweat, salivary, mammary, sebaceous, 

and mucous glands. 

 

Classification of Exocrine Glands: 

B- According to Number of cells 

C- According to structure 

D- According to method of secretion 

E- According to product secretion  
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1- According to number of cells Exocrine glands are classified according to the 

number of cells in to:  

A. Unicellular Exocrine Glands:  

Represent the simplest form of exocrine gland, in which a single cell forms a gland. 

Important example of unicellular glands include goblet cells (looks like a goblet). 

Unicellular glands can be found within the epithelial linings of the intestinal and 

respiratory tracts. In humans, unicellular exocrine glands produce mucin, a complex 

glycoprotein that dissolves in water. When the mucin is dissolved, it forms mucous 

(which protects and lubricates surfaces). 

B. Multicellular Exocrine Glands:  

Structurally, multicellular exocrine glands are more complex than unicellular glands. 

They have two main parts: an epithelium-derived duct and a secretory unit (made of 

secretory cells). In almost all cases, the secretory unit is surrounded by connective 

tissue. The connective tissue supplies the secretory unit with blood vessels and nerve 

fibers . It also forms a fibrous capsule that extends into the gland and divides it into 

lobes  

 

2-According to structure: Multicellular exocrine glands are structurally classified 

depending on the structure of their duct into:  

1. Simple multicellular exocrine glands: Simple glands have one un branched duct.  

2. Compound multicellular exocrine glands: Compound glands have ducts that 

branch repeatedly.  

 



Histology                                                                                                                                                                           2nd stage 
 

5 
 

 

They are further categorized according to the morphology of their secretory units 

as:  

1. Tubular – secretory portion is shaped like a tube .  

2. Acinar (also called alveolar) – secretory portion is saclike or shaped like a flask.  

3. Tubuloacinar (tubuloalveolar) – has both tubular and acinar secretory unit.  

 

 

(Classification of Exocrine Glands According to structure) 

 

 

3- According to method of secretion Exocrine glands are classified according to the 

mode or way in which the secretory products leave the cell, into: 

A. Holocrine glands: The product of secretion is shed with the whole cell, and the cell 

division in such gland must be rapid to replace cells lost in secretion (e.g. sebaceous 

glands ).  
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B. Merocrine glands: the secretory product is released by exocytosis = secretory 

granules leave the cell without any further loss of cell substance; (e.g. pancreas, salivary 

glands) 

 

C. Apocrine glands: the secretory product is discharge together with parts of the apical 

cytoplasm. The cell then passes through another secretory cycle after a short recovery 

period (e.g. the mammary glands). 
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(Classification of Exocrine Glands According to method of secretion) 

 

4- According to product secreted Exocrine glands are classified according to the 

nature of their secretion , into :  

A) Serous glands : Secretes proteins , often enzymes e.g. : Chief cells of stomach  

B) Mucus Glands : Secretes mucus e.g.: esophageal glands .  

C) Mixed Glands : Secretes both proteins and mucous e. g . : Salivary glands  

D) Sebaceous Glands : Secretes oil / lipids 
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Lecture 4: Connective tissue 

Connective tissue, group of tissues in the body that maintain the form of 

the body and its organs and provide cohesion and internal support. The 

connective tissues include several types of fibrous tissue that vary only in 

their density and cellularity, as well as the more specialized and 

recognizable variants bone, cartilage,and blood tissue. 

In the abdominal cavity, most organs are suspended from the abdominal 

wall by a membranous band known as the mesentery, which is supported 

by connective tissue; others are embedded in adipose tissue, a form of 

connective tissue in which the cells are specialized for the synthesis and 

storage of energy-rich reserves of fat, or lipid. The entire body is supported 

from within by a skeleton composed of bone, a type of connective tissue . 

 

Connective Tissue is characterized by: 

1. Binding and supporting the organs. 

2. It is vascular except the cartilage. 

3. It is derived from mesoderm layer. 

4. It consists of cell immersed in large amount of intercellular substance, which is 

formed by cells. 

5. Can replicate (healing and repair) 

 

Functions of connective tissues :  

• Enclosing and separating organs  

• Connecting tissues to one another (ligaments and tendons) 

 • Supporting and moving ( Joints and cartilage) 

 • Storing (adipose tissue and bones) 

 • Cushioning and insulating (adipose tissues) 

 • Transport and protection (blood) 

https://www.britannica.com/science/bone-anatomy
https://www.britannica.com/science/cartilage
https://www.britannica.com/science/abdominal-cavity
https://www.britannica.com/science/mesentery
https://www.britannica.com/science/adipose-tissue
https://www.britannica.com/science/lipid
https://www.britannica.com/science/skeleton
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Components of Connective Tissue 

1. Extracellular matrix: composed of ground substance and fibers. 

2. Connective tissue cells. 

 

 

 Ground Substance 

 Ground substance: is a hydrated colorless and transparent, amorphous material. It is 

found in all cavities and clefts between the fibers and cells of connective tissues. The 

ground substance may be viscous (as in blood), semisolid (as in cartilage), or solid (as 

in bone).  Ground  substance  supports cells, binds them together, stores water ,and 

provides a medium through which substances are exchanged.  It primarily consists of 

protein and carbohydrate molecules and variable amounts of water.   

 Fibers: 

There are three types of connective tissue fibers: 

1. Collagen fibers (white fiber):  

       They are the most numerous and strongest fibers in the body .  Collagen fibers are 

made of protein called "collagen" and appear as fine clear threads in fresh preparations. 

Thus, they are often called “white fibers. They are formed by fibroblasts.  These fibers 

are straight or wavy,  un branched, they always run parallel to each other forming 

bundles, which branched and anastomose. Found in abundance in bone ,  cartilage, 

tendon & ligament. They function in (1) providing a structural framework and in (2) 

providing strength.  
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Types of Collagen fibers:  

•Type 1-  bones & tendons  

•Type 2-  cartilage (hyaline & elastic) 

•Type 3-   reticular fibers 

•Type 4-   basement membrane 

•Type 5-   blood vessels  

 

2. Elastic fibers 

  Elastic fibers are made of the protein elastin and appear 

yellow in  fresh  preparations. Thus, they are often called 

“yellow fibers. They are generally formed by fibroblasts. 

Elastic fibers are smaller in diameter than collagen fibers, 

branch to form a network within the tissue, found in 

ligaments and vocal cords. They function in allowing the 

tissue to stretch and recoil.  

 

  Reticular fibers   

 Reticular fibers are made up of collagen but are 

thinner as compared to collagen fibers  and arranged 

in branching network of very fine fibers. Reticular 

fibers are found around spleen, lymph nodes, red 

bone marrow, liver, endocrine glands and kidney. 

They are associated with special cells called reticular 

cells. Like collagen fibers, they function in (1) 

providing a structural framework and in (2) 

providing strength. 
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 Connective tissue cells: 

 There are specialized cells in connective tissue which form and maintain extracellular 

matrix. They may be immature cells with name ending in - blast. These cells can 

reproduce and form the matrix. May be mature cells names end in - cyte. These cells 

have a reduced ability to divide and maintain matrix. May be for remodeling of  matrix , 

names end in clasts.  The cells of connective tissue can be grouped into:  Fixed cells - 

appear in tissues in stable  numbers . Wandering cells - found in tissues only in response 

to infection or injury .There are many types of cells found in connective tissue: 

1. Fibroblast: It is the most common cell found in the connective tissue, the young 

fibroblast is star in shape with many processes, the nucleus is large oval & pale in 

color while the mature cell is called "fibrocyte", which is smaller than fibroblast, it 

is   spindle in shape have few processes, the nucleus is smaller, darker & elongated. 

The function of fibroblast is the formation of fiber & matrix. 

2. Undifferentiated mesenchymal cells: these cells have ability to give rise any 

kind of cells,  they are smaller than fibroblast  and Stellate in shape. 

 

3. Macrophages: they are either fixed or wandering, the fixed macrophage known 

as histiocytes, while the wandering macrophage is called amoeboid. The 

functions of macrophage is engulf of the foreign bodies and accumulate it in 

their cytoplasm in the form of granules by their thick pseudopodia .  

 

4. Pigment cell: they are elongated cells with short irregular outgrowth, the 

cytoplasm contains small granules of melanin (brown or black pigment 

granules).I t is seen in the skin and eyes.  
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5. Reticular cells: they are star in shape with processes extending in several 

directions and often in contact with the processes of neighboring cells, they lie 

between the reticular fibers, they engulf the foreign bodies. They are found in 

lymphatic nodes, spleen and liver. 

 

6. Plasma cell: it is ovoid in shape with eccentric nucleus , the chromatin granules 

in the nucleus are coarse and deeply stained, they arranged at the periphery of 

the nucleus forming a cart- wheel or clock face appearance . The function of 

plasma cell is the formation of antibodies against antigen which enter the body.   

 

7. Mast cells: they are large ovoid in shape with small ovoid nuclei and coarse 

cytoplasmic granules .The function of mast cell is the production of heparin 

(anticoagulation) and also produce histamine (vasodilator) which cause dilation 

of capillaries. 

8. Fat cells: these cells found singly or in groups contain fat globules, are derived 

from undifferentiated mesenchymal cells. The function is the synthesis and 

storage of triglycerides. 

There are two types of fat cells: 

(1)  Unilocular fat cells: cells with a single, large lipid droplet form white 

adispose tissue.  

(2) Multilocular fat cells: cells with multiple, small lipid droplets, form brown 

adipose tissue. 

9.Some blood cells: some types of blood cells might be seen in the connective 

tissue, in special conditions such as neutrophils in the site of infection, eosinophil 

in the site of sensitivity and lymphocytes in the chronic infection.  
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Lecture 5: Classification of Connective tissue 

      Connective tissue classification is based upon three structural characteristics of the 

matrix: 

  (1)  The types of fibers 

(2)  The type of ground substance 

(3)  The structural arrangement.  

 

According to these characteristics of the matrix, connective tissues are classified into:  

 

I.  Embryonic connective tissue: 

A. Mesenchymal  connective tissue  (developing embryo & fetus) 

B. Mucus connective tissue  (umbilical cord) 

 

II. Connective tissue proper:  

A. Loose connective tissue  

1. Areolar tissue 

2. Adipose tissue 

3. Reticular tissue 

      B. Dense connective tissue: 

1. Regular dense connective tissue  

2. Irregular dense connective tissue 

3. Elastic connective tissue 

 

III. Specialized connective tissue: 

1. Bone 

2. Cartilage 

3. Blood 
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I. Embryonic connective tissue 

1) Mesenchymal connective tissue: is the connective tissue of embryo, consists of 

mesenchymal cells in a gel – like amorphous ground substance containing   

scattered  reticular  fibers. 

 

 

 

 

 

2) Mucous connective tissue: it is found in umbilical cord, it contains fibroblasts, few 

macrophages and some lymphocytes. The ground substance is soft and jelly like 

containing fine collagenous fibers. 

 

 

 

 

 

II.   Connective tissue proper  

A. Loose connective tissue 

Loose connective tissue is characterized by having a loose arrangement of fibers. It 

includes the following three tissues: 
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1) Areolar Connective Tissue  

    Areolar connective tissue is the most widespread connective tissue of the body.  It is 

used to attach the skin to the underlying tissue. It also fills the spaces between various 

organs and thus holds them in place as well as cushions and protects them. It also 

surrounds and supports the blood vessels. The fibers of areolar connective tissue are 

arranged in no particular pattern but run in all directions and form a loose network in the 

intercellular material. All three fibers (collagenous, elastic and reticular) and several 

kinds of cells, including fibroblasts, adipocytes and cells of the immune system, are  

embedded in a semifluid ground substance.   

 

2) Adipose Connective Tissue  

The cells of adipose (fat) tissue are characterized by a large internal fat droplet, which 

distends the cell so that the cytoplasm is reduced to a thin layer and the nucleus is 

displaced to the edge of the cell.  These cells may appear singly but are more often 

present in groups . When they accumulate in large numbers, they become the 

predominant cell type and form adipose (fat) tissue. Adipose is widely distributed in the 

body, especially under skin and around intern organs.  
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3) Reticular tissue:  

  It consists of reticular cells, these are star in shape, has long cytoplasmic  extensions  

and the network of  reticular fibers formed by them. Reticular tissue is located in the 

liver, lymph nodes, spleen, and the bone marrow.   

 

 

 

 

 

 

 

B. Dense Connective Tissue 

 Dense connective tissue is characterized by having a dense arrangement of fibers. It 

includes the following three tissues: 

 

1) Dense Regular Connective Tissue 

  The matrix of dense regular connective tissue consists of dense bundles of parallel 

(regular arrangement) collagenous fibers. The bundles of   collagenous fibers are 

surrounded by a small quantity of ground substance. The structural cells are called 

fibroblasts and are found in rows between bundles of collagenous fibers. Dense regular 

connective tissue is mostly found forming tendons. 
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2) Dense Irregular Connective Tissue                                           

  The matrix of dense irregular connective tissue consists mostly of irregularly arranged 

collagenous fiber bundles with a small quantity of ground substance. An irregular 

arrangement means that the bundles (groups of collagenous fibers) are interwoven in 

many directions . Fibroblasts are dispersed among the bundles of collagenous fibers. 

Tissue locations include the dermis (skin)   , connective tissue sheets surrounding 

muscles (fasciae) and some organs such as the liver and lymph nodes.  

 

 

3) Elastic Connective Tissue  

  Elastic connective tissue may be considered a special type of dense regular 

connective tissue. This is because its matrix consists mostly of densely arranged 

elastic fibers, not collagenous fibers. Scattered collagenous fibers are located in 

small spaces among the elastic fibers.Fibroblasts are found throughout the tissue. 

Elastic connective tissue locations include the vocal cords, walls of large arteries, 

walls of respiratory airways, and ligaments. 
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Lecture 6: Bone 

   Bone is a hard connective tissue that consists of living cells and a mineralized matrix.  

    Functions of bone:  

1. Support and protection- The skeletal system provides structural support for the 

entire body. Bones can serve to protect internal organs, such as the brain and the 

heart. 

2. Movement-Bones work in conjunction with skeletal muscle and other skeletal 

system components to assist in enabling body movement.  

3. Blood Cell  Production  -Formed elements of the blood are produced in red 

marrow of the bones.  

4. Storage - Bones store important minerals, including calcium and phosphorus. 

Bone also stores fat in yellow bone marrow.   

Bone Matrix 

Bone matrix consists of two major components:  

1. The organic component  

 The organic component accounts for about 1/3 of the mass of a bone, and it is 

called the osteoid. Collagen fibers are the major component of the osteoid. 

2. Inorganic Component: 

 The inorganic component accounts for about 2/3 the mass of a bone, and it is 

composed mainly of calcium and phosphorus, along with other components 

including bicarbonate, citrate, magnesium, sodium, and potassium.  

             Bone Cells  

There are four types of cells: 

1. Osteogenic cells : stem cells that divide and give rise to the next type of cell, the 

osteoblast. Osteogenic cells are elongated have pale nuclei. 
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2. Osteoblasts:  Bone-forming cells that are derived from osteogenic cells and 

forms the bone matrix. They are roughly cuboidal or angular, and line up in a 

single layer on the bone surface . 

 

3. Osteocytes : are mature bone cells that originate from osteoblasts. They reside in 

tiny cavities called lacunae, which are interconnected by slender channels called 

canuliculi , Their functions include formation of bone, maintenance of matrix  

and homeostasis of Calcium. 

 

4. Osteoclasts : The bone removing cells, they multinucleated giant cells, they have 

numerous nuclei . Osteoclasts attach to bone surfaces and use acids and enzymes 

to decompose bone  .   

 

 

 

 

 

 

 

Periosteum and Endosteum 

Periosteum: Each bone is surrounded by fibrous sheath called “periosteum”, It 

consists of two layers, the outer layer is dense fibrous connective tissue and contained 

blood vessels, the inner layer is composed of more loosely arranged connective tissue 

(Bone cells) 
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contains numerous spindle shaped cells called osteogenic cells which on stimulation 

becomes activated and gives osteoblasts. 

Endosteum: It is lines marrow cavity within the bone and composed of a single layer 

of flattened osteogenic cells and a very small amount of connective tissue.  

 

(  Periosteum and Endosteum ) 

Bone types 

There are two primary types of bone tissue: 

1. Compact bone . 

2. Spongy bone.     

1-Compact bone  

      Makes outer hard shell of the bone and has more matrix than spaces . The basic unit 

of compact bone is an osteon or Haversian system. Each osteon has four parts : The 

lamellae ; concentric rings of extracellular matrix that consist of mineral salts (mostly 

calcium and phosphates). The lamellae are responsible for the compact nature of this 

type of bone tissue.  Lacunae ; small spaces between lamellae that contain mature bone 

cells called osteocytes.  Canaliculi : networks of minute canals that project from 
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lacunae containing the processes of osteocytes. Canaliculi provide routes for nutrients to 

reach osteocytes and for wastes to leave them. A central (haversian) canal contains 

blood vessels and nerves. The Haversian canal provides a passageway for blood vessels 

and nerves.  

    Haversian canal run along the length of the bone, branched, and anastomoses with 

each other. They also communicate with marrow cavity and with external surface 

through channels that called (Volkmann canals). Blood vessels and nerves pass 

through all these channels. 

 

  

2.Spongy bone:  

     It is located in the interior of the bone.  Contain more space than matrix . Instead of 

being completely solid, spongy bone contains spaces, and the bone connective tissue 

forms a latticework structure called trabeculae which contain lamellae, osteocytes, 

lacunae, and canaliculi.  Spaces between trabeculae are filled with red bone marrow 

which is site for hemopoiesis .  
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(Spongy bone) 

Difference  Between Compact and Spongy Bone: 

1. Compact bone is also called cortical bone while spongy bone is also called  

cancellous  bone. 

2. Compact bones are made of osteons while spongy bones are made of trabeculae. 

3. Compact bones are heavy while spongy bones are light. 

4. Compact bones fill the outer layer of most of the bones while spongy bones fill 

the inner layer of the bones.  

Ossification 

Bone appears in the 6-week-old embryo and growth of bone continues till about 25 

years old. Bone formation may still occur but involves remodeling. The process of 

bone formation is called ossification. There are two types of ossification: 

intramembranous ossification and endochondral ossification . 
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Lecture 7:Cartilage  and Blood 

The cartilage 

Cartilage is a flexible connective tissue, including the joints between bones, the ear, the 

nose, the bronchial tubes and the intervertebral discs. It is not as hard and rigid as bone, 

but it is stiffer and less flexible than muscle. 

 Characteristics of Cartilage: 

 Cartilage is a specialized type of connective tissue. consists, like other connective 

tissues, of cells and extracellular components. 

 A membrane of dense irregular connective tissue called the perichondrium covers the 

surface of most cartilage.  

 Unlike other connective tissue, cartilage has no blood vessels or nerves, except in the 

perichondrium therefore cartilage cells received their nutrition by diffusion from the 

vessels in the perichondrium. Since cartilage has no blood supply (avascular tissue), it 

heals poorly following an injury.                                                      

 Cartilage matrix 

        It consists of a dense network of collagen fibers and elastic fibers firmly embedded 

in chondroitin sulfate, a gel like component of the ground substance. Cartilage is 

nourished by diffusion of gases and nutrients through this gel.  

Cartilage cells 

1. Chondrogenic cells : Are spindle -shaped, narrow cells that derived from 

mesenchymal cells. These cells can differentiate into chondroblasts. 

 

2. Chondroblasts :  immature cartilage-producing cells. They  are derived from two 

sources;  Mesenchymal cells and Chondrogenic cells. 

 

3. Chondrocytes: mature cartilage cells , they occur singly or in groups within 

space called lacunae  in the extracellular matrix.  
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Perichondrium 

   The perichondrium is a sheath of dense connective tissue that surrounds cartilage. It is 

composed of 2 layers , the outer one which is fibrous containing collagen fibers and 

inner layer which is cellular containing flat cells called chondrogenic cells ,this layer 

called chondrogenic layer, the inner portion of this layer is rich with chondroblast which 

differentiated into chondrocytes. 

Function of the perichondrium 

1-Essential for growth and development of bone.  

2-Nutrition . 

3-Supports soft tissues.  

 

TYPES OF CARTILAGE 

1- Hyaline Cartilage 

 Hyaline cartilage (hyalos=glass):- 

This type of cartilage is bluesh/wihte in the fresh state .Hyaline cartilage functions in 

providing support, and  precursor to bone. The locations of Hyaline cartilage include   

rings in the trachea, nose, articular ends of bones, and fetal skeleton .  

 

   

 

 

 

 

2-Elastic cartilage  

   Fresh elastic cartilage has yellowish color because of the presence of elastin. It is 

identical to hyaline cartilage but in addition to collagen type II it contains an abundant 

network of fine elastic fibers. It also possesses perichondrium. Elastic cartilage 

possesses greater flexibility than hyaline cartilage and maintains the shape of certain 

structures. The locations of elastic cartilage include the external ear and the, epiglottis .  
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3-Fibro cartilage  

  It is a form of connective tissue transitional between dense connective tissue and 

hyaline cartilage. Chondrocytes may lie singly, but most often they form short rows 

between dense bundles of collagen fibers. Fibrocartilage lacks a perichondrium, 

combines strength and rigidity, and is the strongest of the three types of cartilage. It is 

typically found in relation to joints and is the main component of the intervertebral 

disks. 

 

 

 

 

 

 

 

 

Growth of Cartilage 

Growth  occurs by two mechanisms: 

1. Interstitial growth (endogenous growth) 

2. Appositional growth (exogenous growth) 
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3-Hematopoietic tissue (Blood) 

 Hematopoietic stem are that give rise to all the blood cell types from the myeloid 

(monocytes and macrophages, neutrophiles, basophils, eosinophiles, erythrocytes, 

platelets) and lymphoid lineages (T-cell, B-cell). 

 In the earliest stages of embryogenesis, blood cells arise from the yolk sac 

mesoderm. Sometime later, the liver and spleen serve as temporary hematopoietic 

tissues 

 As the prenatal ossification of the rest of the skeleton accelerates, the bone marrow 

becomes an important hematopoietic tissue. 

After birth and on into childhood, erythrocytes, granular leukocytes, monocytes, and 

platelets are derived from Hematopoietic stem cells located in bone marrow. 

http://en.wikipedia.org/wiki/Haematopoiesis
http://en.wikipedia.org/wiki/Haematopoiesis
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Lecture 7:Cartilage  and Blood 

The cartilage 

Cartilage is a flexible connective tissue, including the joints between bones, the ear, the 

nose, the bronchial tubes and the intervertebral discs. It is not as hard and rigid as bone, 

but it is stiffer and less flexible than muscle. 

 Characteristics of Cartilage: 

 Cartilage is a specialized type of connective tissue. consists, like other connective 

tissues, of cells and extracellular components. 

 A membrane of dense irregular connective tissue called the perichondrium covers the 

surface of most cartilage.  

 Unlike other connective tissue, cartilage has no blood vessels or nerves, except in the 

perichondrium therefore cartilage cells received their nutrition by diffusion from the 

vessels in the perichondrium. Since cartilage has no blood supply (avascular tissue), it 

heals poorly following an injury.                                                      

 Cartilage matrix 

        It consists of a dense network of collagen fibers and elastic fibers firmly embedded 

in chondroitin sulfate, a gel like component of the ground substance. Cartilage is 

nourished by diffusion of gases and nutrients through this gel.  

Cartilage cells 

1. Chondrogenic cells : Are spindle -shaped, narrow cells that derived from 

mesenchymal cells. These cells can differentiate into chondroblasts. 

 

2. Chondroblasts :  immature cartilage-producing cells. They  are derived from two 

sources;  Mesenchymal cells and Chondrogenic cells. 

 

3. Chondrocytes: mature cartilage cells , they occur singly or in groups within 

space called lacunae  in the extracellular matrix.  
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Perichondrium 

   The perichondrium is a sheath of dense connective tissue that surrounds cartilage. It is 

composed of 2 layers , the outer one which is fibrous containing collagen fibers and 

inner layer which is cellular containing flat cells called chondrogenic cells ,this layer 

called chondrogenic layer, the inner portion of this layer is rich with chondroblast which 

differentiated into chondrocytes. 

Function of the perichondrium 

1-Essential for growth and development of bone.  

2-Nutrition . 

3-Supports soft tissues.  

 

TYPES OF CARTILAGE 

1- Hyaline Cartilage 

 Hyaline cartilage (hyalos=glass):- 

This type of cartilage is bluesh/wihte in the fresh state .Hyaline cartilage functions in 

providing support, and  precursor to bone. The locations of Hyaline cartilage include   

rings in the trachea, nose, articular ends of bones, and fetal skeleton .  

 

   

 

 

 

 

2-Elastic cartilage  

   Fresh elastic cartilage has yellowish color because of the presence of elastin. It is 

identical to hyaline cartilage but in addition to collagen type II it contains an abundant 

network of fine elastic fibers. It also possesses perichondrium. Elastic cartilage 

possesses greater flexibility than hyaline cartilage and maintains the shape of certain 

structures. The locations of elastic cartilage include the external ear and the, epiglottis .  
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3-Fibro cartilage  

  It is a form of connective tissue transitional between dense connective tissue and 

hyaline cartilage. Chondrocytes may lie singly, but most often they form short rows 

between dense bundles of collagen fibers. Fibrocartilage lacks a perichondrium, 

combines strength and rigidity, and is the strongest of the three types of cartilage. It is 

typically found in relation to joints and is the main component of the intervertebral 

disks. 

 

 

 

 

 

 

 

 

Growth of Cartilage 

Growth  occurs by two mechanisms: 

1. Interstitial growth (endogenous growth) 

2. Appositional growth (exogenous growth) 
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3-Hematopoietic tissue (Blood) 

 Hematopoietic stem are that give rise to all the blood cell types from the myeloid 

(monocytes and macrophages, neutrophiles, basophils, eosinophiles, erythrocytes, 

platelets) and lymphoid lineages (T-cell, B-cell). 

 In the earliest stages of embryogenesis, blood cells arise from the yolk sac 

mesoderm. Sometime later, the liver and spleen serve as temporary hematopoietic 

tissues 

 As the prenatal ossification of the rest of the skeleton accelerates, the bone marrow 

becomes an important hematopoietic tissue. 

After birth and on into childhood, erythrocytes, granular leukocytes, monocytes, and 

platelets are derived from Hematopoietic stem cells located in bone marrow. 

http://en.wikipedia.org/wiki/Haematopoiesis
http://en.wikipedia.org/wiki/Haematopoiesis
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Lecture 8 : Muscular tissue  

 Muscle tissue is composed of differentiated cells containing contractile proteins. The 

structural biology of these proteins generates the forces necessary for cellular 

contraction, which drives movement within certain organs and the body as a whole. 

Types of muscle tissue 

Three types of muscle tissue in mammals can be distinguished on the basis of 

morphologic and functional characteristics, and each type of muscle tissue has a 

structure adapted to its physiologic role. 

 Skeletal muscles : is found mainly in association with bones.  

 Cardiac muscles: is found exclusively in the walls of the heart.  

 Smooth muscle: is found mainly in the walls of hollow organs (e.g. intestines and 

blood vessels). 
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1- Skeletal muscle 

 They are striated and voluntary muscles. 

 They are attached to the skeleton, so, their contraction moves the skeleton. 

 Under the microscope, the cells show transverse dark and light bands.  

 Their contraction is quick, forceful, and usually under voluntary control. It is caused 

by the interaction of thin actin filaments and thick myosin filaments whose 

molecular configuration allows them to slide upon one another.  

 Skeletal muscle consists of muscle fibers, bundles of very long (up to 30 cm) 

cylindrical multinucleated cells . The oval nuclei are usually found at the periphery 

of the cell under the cell membrane. This characteristic nuclear location is helpful in 

distinguishing skeletal muscle from cardiac and smooth muscle, both of which have 

centrally located nuclei. 

 Loose CT arranged around and between muscles fibers and bundles. CT carries 

blood vessels, lymphatic's, and nerve fiber to muscle. The connective tissues are 

arranged as:-  

1- Epimysium: the outer coat of the muscle.  

2- Perimysium: around the muscle bundles and fascicles.  

3- Endomysium: between each muscle fiber.  
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Skeletal muscle cell or fiber 

 The muscle fiber is long and cylindrical in shape. 

 The nuclei are multiple, peripheral and elongated. 

 The cytoplasm (sarcoplasm) shows alternative dark ( A- band) and light (I – 

band) striations. 

  In the middle of the dark A- band there is a pale region called H-zone. 

 In the middle of the light band there is a dark line called Z- line. 

 The distance between two successive Z lines is called Sarcomere which serves as 

the functional unit for muscle contraction. 
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Organization of myofilaments showing the dark and light bands as well as actin and myosin filament 

in the sarcomere. 

Types of skeletal muscle fibers 

There are three types of skeletal muscle fiber differ in myoglobin content, number of 

mitochondria, and speed of contraction. In man, most skeletal muscles are composed of 

a mixture of these fiber types. 

a. Red fibers: contain more myoglobin and mitochondria and are capable of sustained 

contraction. They predominate in muscles of limbs. 

b. White fibers : contain less myoglobin and fewer mitochondria. They predominate in 

the extraocular muscles. 

c. Intermediate: fibers have structural and functional characteristics between those of 

red and white fibers but are considered a subclass of white type. They are found 

dispersed among the red and white fibers in muscles where either type predominates. 

2- Cardiac muscle 

 Cardiac muscle (heart muscle) like skeletal muscle, is also striated but involuntary 

muscle responsible for the pumping activity of the vertebrate heart.  

 Cardiac muscle can contract without extrinsic nerve or hormonal stimulation. It 

contracts via its own specialized conducting network within the heart. 

 Cardiac muscle cells are short and branched with a single, centered nucleus. They 

are also involuntary or not under immediate conscious control. 

 The short cardiac muscle fibers are joined together by intercalated discs. These discs 

appear as dark lines. 

 The sarcoplasm contains single, oval, prominent and central nucleus. 

 The sarcoplasm near the nuclear poles contains many mitochondria, glycogen 

granules and some lipofuscin pigment. 
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 Also, with in cardiac muscle elongated cells , purkinje fibers. These cells are 

specialized muscle fibers modified for impulse conduction. 

 

3- Smooth muscle 

 Smooth muscle consists of collections of fusiform cells that do not show cross-

striations.  

 Their contraction process is slow and not subject to voluntary control.  

 Smooth muscle is responsible for the contractility of hollow organs, such as blood 

vessels, the gastrointestinal tract, the bladder, or the uterus. 

 Mature smooth muscle fibers are spindle-shaped cells with a single central ovoid 

nucleus. 

 Each of smooth muscle cell is enclosed by a basal lamina and a network of reticular 

fibers . The last two components serve to combine the force generated by each 

smooth muscle fiber into a concerted action, eg, peristalsis in the intestine. 
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Lecture 9:Nervous tissue 

It is the most complex systems in the body histologically and physiologically and is 

formed by a network of many billion nerve cells, where it provides rapid 

communications between different areas of the body through the neurons and nerve 

fibers.Nerve tissue is distributed throughout the body. 

 Anatomically, the N.S. is divided into: 

1- Central N.S.(C.N.S.), includes : brain, and spinal cord. controls all voluntary 

functions, and some usually involuntary, like breathing 

2- Peripheral N.S. (P.N.S.), includes: nerve fibers, and ganglia. controls such vital 

processes as circulation, digestion, swallowing, respiration. 

Neurons: are the anatomical and functional unit of the N.S. their functions are: 

1- Gather information from sensory receptors. 

2-. Generate appropriate signal to the effector cells. 

3- Process information and provide memory  

4- Release of neurotransmitters. 
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The neuron consists of:  

1-Nerve-cell body (perikaryon or soma ): ovale, fusiform or pyramids shape. contains 

central nucleus, golgi apparatus, ER, free ribosomes appears in the cell body and 

dendrites except at the origin of the axon called nissl bodies.   

2- Dendrites are a number of short, branch-like processes, which conduct impulses 

toward the cell body. 

3 - The axon is one process of the cell that is much longer than any of the dendrites and 

carries the impulses away from the cell. 

 

Types of Neurons: 

l-Unipolar : have one process which is the axon. 

2.Pseudounipolar : have one process branching into two. 

3.Bipolar: have two processes, one represents the axon and the other is one dendrites.  

4.Multipolar : have many processes.  
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Neurons can also be classified according to their functional roles.  

1- Sensory (afferent) neurons are involved in the reception of sensory stimuli from the 

environment and from within the body.  

2- Motor (efferent) neurons, which control effector organs such as muscle fibers , 

exocrine and endocrine glands.  

3- Interneurons establish relationships among other neurons, forming complex functional 

networks . 
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Synapse 

It is a unidirectional area of nerve impulse transmission through a contact between 

neurons, or between neurons and effector cells ( muscle or gland). 

Types of synapse: 

1- Axo-somatic. 

2- Axo- dendritic. 

3- Axo-axonic: Very rare. 

4- Chemical synapse: where the transmission of impulse is through a neurotransmitter. 

5- Electrical synapse: the transmission of impulse is through gap junctions, where ions 

can freely pass, and the impulse is directly conducted. 

6- Conjoint synapse: is a combination of the two. 

 

Glial cells (Neuroglia) 

They are non-neural cells, about ten times more in number than neurons. They are found 

around neurons and their processes. Their main function is support.  
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Neuroglia Cells : 

• Neuroglia cells of the CNS  

• Astrocytes  

• Oligodendrocytes  

• Microglia  

• Ependymal cells  

• Neuroglia cells of the PNS  

• Satellite cells  

• Schwann cells 

 

 •Neuroglia of the CNS  

 •Astrocytes  

Have a large number of cytoplasmic processes 

1-Control the chemical content of the interstitial environment  

2-Maintain the blood–brain barrier  

3-Isolate the neurons from general circulation  
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• Oligodendrocytes  

Cytoplasmic extensions contact the somas or axons  

1- Cytoplasmic extensions tie axons together in a  sheath of myelin  

• Microglia  

Phagocytic cells  

1- Protect the neuron by removing waste and debris  

 •Ependymal cells  

1- Line the ventricles of the brain  

2- Line the central canal of the spinal cord  

3- Monitor the CSF (cerebrospinal fluid composition)  

4- Some ependymal cells secrete CSF 

 

•Neuroglia of the PNS  

 •Satellite cells  

1- Regulate the exchange of material between the cell body and the environment  

 •Schwann cells  

    Form a myelin sheath 

 



Lecture 10: Circulatory System 

The circulatory system consists of  

1- Blood vascular system or cardiovascular system   

2-Lymphatic system   

 Blood Vascular System 

The mammalian blood vascular system consists of the arteries, arterioles, veins , venules 

capillaries and heart. The main function of  this system is to deliver  oxygenated blood to 

cells and  tissues and to  return venous blood to the lungs for gaseous exchange . 

 Histology of blood vessels    

The wall of blood vessels contains three concentric layers or tunics  : 

  1-The innermost layer is the tunica intima:. This layer consists of a simple squamous 

epithelium, called endothelium and the  underlying  subendothelial connective tissue  and 

internal elastic lamina   .  

2-The middle layer is the  tunica media:-composed primarily of smooth muscle fibers. 

Interspersed among the smooth muscle cells are variable amounts of elastic and reticular 

fibers. External elastic lamina separate the tunica media from the outer tunica adventitia  . 

3- The outermost layer is the tunica adventitia:- composed primarily of collagen and 

elastic connective tissue fibers. 
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Arteries: are blood vessels that take blood  from heart to organs and tissues.  Arteries 

that leave the heart to distribute the oxygenated blood exhibit progressive branching. 

With each branching, the luminal diameters of the arteries gradually decrease, until the 

smallest vessel, the capillary is formed . 

There are three types of arteries  : 

1- Large sized  elastic arteries:  are the largest blood  vessels in the body such as  

the pulmonary trunk and aorta. The walls of these vessels are primarily composed 

of elastic connective tissue fibers .These fibers provide great resilience and 

flexibility during blood flow . 

2- Medium  sized muscular arteries:  the most numerous vessels in the body. In 

contrast to the walls of elastic arteries, those of muscular arteries contain greater 

amounts of smooth muscle fibers . 

3- Arteriole:  are the smallest branches  of the arterial system. Their walls consist of 

one to five layers of smooth muscle fibers .Arterioles  deliver blood to the smallest 

blood vessels, capillaries. 

Veins:  are blood vessel that take blood back to heart from organs and tissues.  

Capillaries unite to form larger blood vessels called venules ;venules usually accompany 

arterioles. The venous blood initially flows into smaller post capillary venules  and then 

into veins of increasing size . 

The walls of the veins, like the arteries, also exhibit three layers or tunics .However, the 

muscular layer is much less prominent. The tunica intima in large veins exhibits a 

prominent endothelium and subendothelial  connective tissue, the muscular  tunica media  

is thin, and the smooth muscles intermix with connective tissue fibers. And  the tunica 

adventitia is the thickest and best-developed layer of the three tunics . 
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The veins are  classified  according to their size to  small, medium, and large  . 

1- Large sized veins: Tunica adventitia layer is the most prominent layer, and has 

collagen fibres. 

2- Small-sized and medium-sized veins, particularly in the extremities, have valves. 

Because of the low blood pressure in the veins, blood flow to the heart in the veins 

is slow and can even back up. The presence of valves in veins assists venous blood 

flow by preventing back flow. When blood flows toward the heart, pressure in the 

veins forces the valves to open. As  the blood begins to flow backward, the valve 

flaps close the lumen and prevent backflow of blood. Venous blood between the 

valves in the extremities flows toward the heart as a result of contraction of 

muscles that surround the veins  . 

Compared with arteries, veins typically are more numerous and have thinner walls, larger 

diameters, and greater structural variation. 
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Vasa Vasorum  

The walls of larger arteries and veins are too thick to receive nourishment by direct 

diffusion from their lumina. As a result, these walls are supplied by their own small 

blood vessels called the vasa vasorum (vessels of the vessel). The vasa vasorum allows 

for exchange of nutrients and metabolites with cells in the tunica adventitia and tunica 

media . 

capillaries. Capillaries connect arterioles with the smallest veins or venules .Capillaries 

are the smallest blood vessels. Their average diameter is about 8 μm, which is about the 

size of an erythrocyte (red blood cell).  

There are three types of capillaries: continuous capillaries ،fenestrated capillaries and 

sinusoids  .These structural variations in capillaries allow for different  types of metabolic 

exchange between blood and the surrounding tissues .  

1- Continuous capillaries : are the most common. They are found in muscle ،

connective tissue ،nervous tissue, skin, respiratory organs, and exocrine glands. In 

these capillaries, the endothelial  cells are joined and form an uninterrupted, solid 

endothelial lining . 

2- Fenestrated capillaries:  are characterized by large openings or fenestrations 

(pores) in the cytoplasm of endothelial cells designed for a rapid exchange of 

molecules between blood and tissues.  Fenestrated capillaries are found in 

endocrine tissues and glands, small intestine, and kidney glomeruli . 

3- Sinusoidal (discontinuous) capillaries : are blood vessels that exhibit irregular, 

tortuous paths. Endothelial cell junctions are rare in sinusoidal capillaries, and 

wide gaps  exist between individual endothelial cells. Also  ،because a basement 

membrane underlying the endothelium is either incomplete or absent, a  direct 

exchange of molecules occurs between blood contents and cells. Sinusoidal 

capillaries are  found in the liver,  spleen, and bone marrow. 
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Heart   

The heart is a pump with four chambers and valves that maintain a one way flow of 

blood. 

 

The heart   ; It is muscular organ that contracts rhythmically, pumping the blood through 

the circulatory system  .The heart comprises of three tunics, external layers epicardium, 

the middle layer  myocardium  and internal layer  endocardium  and  it enclosed in the 

fourthit productive layer known as the pericardium   
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1- Endocardium : is the inner layer of the heart wall and consists of the endothelial 

lining and the underlying connective tissue layers. The endothelium consisting of a 

typical simple squamous epithelium .  . 

2-Myocardium  :is the middle layer of the heart wall and contains the cardiac muscle. 

Cardiac muscle cells in the myocardium are arranged in strands.   

3- Epicardium: (visceral pericardium) is the outer layer of the heart and  consists of a 

connective tissue region covered by a mesothelium on its outer surface. The connective 

tissue region consists of three layers in humans.  The inner two regions are referred to 

collectively as the subepicardial layer and contain large blood vessels ,nerves, and 

varying amounts of adipose tissue. 
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Lecture 11: Lymphatic System 

The lymphatic system is vital to the defense mechanism against  infectious agents ,The 

cells which deal with these agents arose, developed, matured ,and stored in lymphatic 

tissues .The lymphatic vessels and lymphoid organs are closely associated with the 

cardiovascular system . 

Lymphatic Vessels, Lymph capillaries  

 Structure   

 The lymphatic vessels have a structure similar to that of veins except that they have 

thinner walls and lack a clear-cut separation between layers (intima, media, 

adventitia).  

 They also have more numerous internal valves. The lymphatic vessels are dilated and 

form a nodular, appearance between the valves. 

 The structure of the large lymphatic ducts (thoracic duct and right lymphatic duct) is 

similar to that of veins, with reinforced smooth muscle in the middle layer.  

 The adventitia is relatively underdeveloped. Like arteries and veins, large lymphatic 

ducts contain vasa vasorum and a rich neural network. 

Lymph :  is a clear and slightly yellowish fluid derived from blood, and contains white 

blood cells (mainly lymphocytes .Lymph starts as blood fluid that passes through the 

tissue spaces and drained back by thin vein like lymphatic vessels, and then re-enter the 

venous circulation . 

Types of lymphoid tissues 

The lymphoid tissue can be divided into diffuse or nodular: 

Diffuse lymphatic tissue consists of unorganized aggregation of lymphocytes.  

Localized or Nodular lymphatic tissue:- is always found surrounded by diffuse tissue 

and it is much more organized.  the typical example of nodular lymphatic tissue is the 

germinal center, a highly ordered collection of  B - lymphocytes found in some lymphatic 

organs. Not all lymphatic organs will contain germinal centers. Germinal centers never 
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occur outside of those lymphatic system organs that can provide an appropriate 

environment for them.  The association of nodular/diffuse, germinal  centre/ unorganized 

tissue can be found in lymph nodes, spleen, thymus gland, tonsils, appendix, and Peyer's 

patches of the ileum . 

1- Lymph nodes   

 are encapsulated spherical or kidney-shaped organs composed of lymphoid tissue that 

are distributed throughout the body along the course of the  lymphatic vessels . they  are 

found in the axilla and the groin    ; along the great vessels of neck, and in large numbers 

in the thorax and abdomen, especially  in the mesenteries. They have a convex side and a 

concave depression, the hilum through which arteries and nerves enter and veins and 

lymphatic vessels leave the organ  .  

1- Capsule : acts as an overall envelope for the node, and is composed of dense 

irregular collagen with a few elastic fibers. Between the trabeculae, there is a 

network of reticular fibers and reticular cells that form the framework of the  

lymph node.  the meshes of this network are filled with lymphocytes, plasma cells, 

and macrophages  . 

2- Lymph sinuses:  are lymph spaces found in the cortex and medulla and are 

divided into subcapsular, cortical, 

and medullary lymph sinuses. 

3- Cortex: The cortex is further 

divided into outer cortex and deep 

or medullary cortex .The outer 

cortex is formed of  Primary 

lymphoid nodules which contain 

B-lymphocytes .The inner cortex 

is the site of T-lymphocytes and is 

called thymus dependent zone. 

4- Medulla:  is formed of 

aggregation of lymphoid tissues 
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that branch and anastomose to form medullary cords. These cords contain small 

lymphocytes, plasma cells, and macrophages.   

2- Spleen :-   

is the largest accumulation of lymphoid tissues in the body. In addition to large numbers 

of lymphocytes, it contains specialized vascular spaces, a meshwork of reticular cells 

and reticular fibers, and a rich supply of macrophages     .  

Structure of spleen  

Spleen is formed of stroma and parenchyma    .  

Splenic cords (Cords of Billroth): Formed of loose meshwork of reticular fibers and 

reticular cells. The meshwork holds cellular elements of the parenchyma such as T-and 

B-lymphocytes, plasma cells, and blood cell . 

3- Thymus:  

 is a lymphoepithelial organ located in the mediastinum it attains its development during 

youth. It has a connective tissue capsule that penetrates and divides into lobules. Each 

lobule contains a dark zone known as the parenchyma it cortex and a central light zone 

known as the medulla . 

 Cortex  : 

 It is much darker than medulla because of the presence of large number of T 

lymphocytes or thymocytes .Cortex is the site of T-lymphocytes maturation  .The cortex 

contains also macrophage, and reticuloepithelial cells .Reticuloepithelium are stellate 

cells with pale nuclei and long cytoplasmic  processes  that join together and completely 

isolate the cortex from the medulla. 

Medulla  

It is much  lighter than the cortex because of lymphocytes are lass abundant than the 

cortex  and contain large number of reticuloepithelial cells .It contains spherical 

acidophilic structure called thymic or Hassell's corpuscles, which is found only in the 
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medulla, and appears to be degenerating reticuloepithelial cells. It contains also non-

fenestrated blood capillaries that form the thymic barriers . 

4- Tonsils  :  are organs composed of aggregates of incompletely encapsulated 

lymphoid tissues that lie beneath, and in contact with, the epithelium of the initial 

portion of the digestive tract . 

A- Palatine tonsils these are located in the lateral wall of the oral part of the pharynx . 

B- Pharyngeal  tonsil is a single tonsil situated in the superior-posterior portion of the 

pharynx. It is covered by pseudostratified columnar epithelium typical of 

respiratory tract, and area of stratified epithelium can also be observed   

C- Lingual Tonsils are smaller and more numerous than the palantine  

D- pharyngeal  tonsils. They are situated at the base of the tongue and are covered by 

stratified squamous epithelium. 

 



Lecture 12: Integumentary system  (The Skin) 

The human skin is the outer covering of the body. Human skin is considered the heaviest 

organ of the body and form about 16% of the total body weight. 

It consists of a thick, protective, cornified, stratified squamous epithelium (epidermis), 

on a firm, dense CT (dermis), and has special appendages, hair and nails, and accessory 

glands: sweat, sebaceous. 

Functions of Skin  

 Protection: The single most important function of the skin is the protection 

from the outside environment. 

 Keeping Cool: The skin secretes the sweat when the body is hot thus keeping 

the coolness within by evaporating the sweat from the skin. 

 Communication: The skin connects to the nerve fibers to transmit the 

sensation to/from the brain. (Example: touching a hot or cold surface) 

 Reservoir of Nutrients: The skin holds the important fluids and nutrients to 

keep the skin healthy and functional (Example: Collagen and Elastin). 

Histological structure of the skin:  skin is composed of 3 layers  

1.Epidermis 

2.Dermis 

3.Hypodermis (Subcutaneous layer). 
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Epidermis 

It is the outer superficial epithelial layer of skin.It is composed of Stratified squamous 

keratinized epithelium.The thickness of the epidermis varies in different types of skin. It 

is the thinnest on the eyelids and the thickest on the palms  and soles. 

The epidermis is devoid of blood vessels and gets its nutrition through diffusion.The 

main type of cells which make up the epidermis are keratinocytes, melanocytes, 

Langerhans cells and Markel's cells. The epidermis helps the skin to regulate body 

temperature. 

Epidermis is divided into the following 5 sub layers: 

1- Stratum corneum: is the outermost layer of the epidermis. The stratum corneum 

functions to form a barrier to protect underlying tissue from infection,dehydration, 

chemicals and mechanical stress.stratum corneum contain a dense network of 

keratin, a protein that helps keep the skin hydrated by preventing water 

evaporation. 

2- Stratum lucidum: it’s a transparent , thin layer of flattened epidermal cells, more 

apparent in thick skin. 

3- Stratum granulosum: its consists of  3 to 5 layers of flattened polygonal cells 

4- Stratum spinosum: it consists of cuboidal or flattened cells with a central nucleus 

and cytoplasm filled with bundles of keratin filaments. 

5- Stratum basale : also called st. germinativum , its consists of a single layer of 

columnar or cuboidal cells resting on the basement membrane. 
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Cells of the Epidermis 

There are 4 types of skin cells in humans namely Keratinocytes,  Melanocytes,  

Langerhans cells, and Merkel cells. 

1-Keratinocytes: are most numerous epidermal cell , found in all layers of the epidermis. 

(85% of cells) its chief function is the production of keratin – tough fibrous protein that 

gives strength and confers a lot of protective ability.Provides continuity, strength, and 

protection.  

2- Melanocytes: are second types of skin cells which produce melanin. Melanin is a 

dark pigment contained inside melanosomes that determines the skin color of the 

person. They are found in the bottom layer of the skin’s epidermis. 

The examples include the middle layer of the eye, the inner ear, meninges, bones, and 

the heart. Melanin protects against the Ultra-Violet (UV) radiation and support in the 

immune system. 

3- Langerhans cells: are the third type of skin cells also known as dendritic cells 

(immune cells). These cells contain organelles called Birbeck granules.Langerhans 

cells are found in all layers of the epidermis. However, they are most prominent in the 

stratum spinosum layer 

 4- Merkel cells :Found in basal cell layer.They are modified epidermal cell to nerve 

fiber.Function as touch receptor. 
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Dermis: 

- The dermis is typically subdivided into two zones, a papillary layer and a reticular 

layer.It is 15-40 more thicker than epidermis. 

Function:- act as frame work and supports for nerves , lymphatics , hair follicles, sweat 

glands, sebaceous glands and blood vessels to supply the avascular epidermis with 

nutrients. 

- The dermis contains mostly fibroblasts which are responsible for secreting collagen, 

elastin and ground substance that give the support and elasticity of the skin. Also present 

are immune cells that are involved in defense against foreign invaders passing through 

the epidermis. 

Consist of two layers: 

1- The papillary layer : papillary layer is formed of loose C.T with fine collagenous 

fibers ,reticular and elastic fibers and contains the free sensory nerve endings and 

structures called Meissner's corpuscles in highly sensitive areas.  
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2- The reticular layer :lies below papillary layer and is formed of  dense C.T with 

coarse collagenous fibers type I and some elastic fibers the fibers are irregularly 

arranged,this layer contain Pacinian corpuscles.  

-: Hypodermis 

lies beneath the dermis, Contains adipose cells and this layer is rich in adipose tissue 

except  in scrotum and eyelids. hypodermis is not considered part of the skin , its binds 

skin loosely to the subjacent tissues. 

Types of human skin:  

 

Skin has 4 appendages  :-   

.1- Hair           2-Nails             3- Sweat Glands           4. Sebaceous gland 
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LECTURE 13:  RESPIRATORY SYSTEM 

The respiratory system: is a complex biological system that comprised of several organs 

that facilitate the inhalation and exhalation of oxygen and carbon dioxide in living 

organisms . and removing waste products that can be lethal if allowed to accumulate.                                                                                             

. Functionally the system has two components :  

1- The conducting portion , which consists of the nasal cavities , pharynx , larynx, 

trachea , bronchi (windpipe) bronchioles , and terminal bronchioles . 

    

2- The respiratory portion, where gas exchange occurs , consisting of respiratory 

bronchioles ,alveolar ducts , alveolar sac , and terminal alveoli 

  

 Alveoli , are small , air – fired , saclike structures , it’s the sites of O2 and CO2 

exchange between inspired air and blood . 
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The nose and nasal cavity  

 are the main external opening of the respiratory system. They represent the entryway to 

the respiratory tract           

   The nose is made out of bone, muscle, cartilage and skin, while the nasal cavity is, more 

or less, hollow space, its provide support and protection to the nasal cavity.    

 

 The cavity is lined by a ciliated, pseudostratified columnar epithelium with goblet 

cells, it's also lined by mucus membranes and little hairs that can filter the air before it 

goes into the respiratory tract. 

 The hairs can trap all harmful particles such as dust, and prevent them from reaching 

any of the internal components. At the same time, the cold outside air is warmed up 

and moisturized before going through the respiratory tract                 
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There are two type of glands in the submucosa of the nasal cavity:  

    -Mucus (acini) gland which secrete mucus. 

    -Serous (acini) gland which secrete watery fluid.  

 

The Oral Cavity: 
 

 The oral cavity, act as an alternative when breathing through the nasal cavity is 

not possible or passes with difficult.  

 Normally, breathing through nose is best to breathing through the mouth? 

because the mouth do not have the ability to warm and moisturize the air 

coming in, and it also lacks the hairs and mucus membranes to filter out 

unwanted contaminants. 
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 The pathway leading from the mouth is shorter and the diameter is wider, 

which means that more air can enter the body at the same speed .                                                                                    

                                        

Pharynx: 

The pharynx connects the nasal cavity with the larynx. The laryngeal wall consist of 

the following: 

a. Mucosa: formed of epithelium and C.T., which is rich in lymphatic tissue and 

elastic fibers. 

b. Musculosa: formed of skeletal muscles and elastic fiber. 

c. Fibrosa: formed of fibro-elastic areolar connective tissue.  

                                                                                                                                                                  

 It is divided into three separate sections:                                                                              

* Nasopharynx        *Oropharynx.        *   Laryngopharynx. 

                                                                                                                 .                                                                                                                        
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The nasopharynx : 

 .Is the upper region of the structure, which begins at the posterior of the nasal 

cavity.  

 lined by a ciliated, pseudo stratified columnar epithelium with goblet cells. 

  Its allows air to travel through it and reach the lower sections. 

 

The oropharynx : 

 Does something similar, except it is located at the posterior of the oral cavity. 

 It's covered by a stratified squamous non-keratinizing epithelium 

. 

The Laryngopharynx:  

 It is  lined with non-keratinized stratified squamous epithelium.                                         

 Once the air reaches the laryngopharynx, the epiglottis (a structure found in the 

larynx) will divert it to the larynx. This ensures that air will travel through the 
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trachea, and food that is swallowed and travels through the pharynx is diverted 

to the esophagus.  

The larynx: 

 Is a small section of the respiratory tract that connects the laryngopharynx to the 

trachea. 

 It is lined in parts by a stratified squamous epithelium and partly by a ciliated                                                                                                       

pseudostratified columnar epithelium. 

 Hyaline and elastic cartilage provides support to the laryngeal wall. 

 It is commonly referred to as the voice box? because it contains the vocal folds,       

the vocal folds are mucous membranes that tense up and vibrate in order to              

create sound.                                                                                                             

.                                                                                  

                                                                                                            



Trachea:  

 
-The trachea a short tube (10-12 cm) . Its upper half is situated in the 
mid-line of the neck. It lies in front of the is esophagus.  

 

-The wall of the trachea consists of mucosa, submucosa, hyaline 
cartilage, and   adventitia. 

 

-The trachea is kept patent (open) by C-shaped hyaline cartilage rings. 

-Hyaline cartilage is surrounded by the dense connective tissue 
perichondrium. 

-The lumen of the trachea is lined by pseudostratified ciliated columnar 
epithelium with goblet cells. 

-In the submucosa are found seromucous tracheal glands. 

-The mucosa exhibits mucosal folds along the posterior wall of the 
trachea where the hyaline cartilage is absent. 

 



:Bronchi 

-In the lungs we find the last segments of the conductive portion of the respiratory 

system. 

-The bronchus is lined by pseudostratified columnar ciliated epithelium with goblet 

cells. 

 -The main bronchi divide into lobar bronchi which in turn give rise to segmental 

bronchi. 

-Bronchial branches are accompanied by branches of the pulmonary artery, nerves 

and lymph vessels.  

-bronchi are characterized by the presence of glands and supporting cartilage.  

bronchi are surrounded by a layer of smooth muscle, which located between the 

cartilage and epithelium.  

 



Bronchioles : 

 
-Bronchioles are the terminal segments of the 

conductive portion. 

- In the bronchiole, pseudostratified columnar 

ciliated epithelium with goblet cells lines the 

lumen. 

 





:Alveoli (or air sac) 

-The wall of the alveoli is formed by a thin sheet 

of tissue separating two neighboring alveoli.  

-This sheet is formed by epithelial cells and 

intervening connective tissue. Collagenous (few 

and fine) reticular and elastic fibers are present.  

 



The epithelium of the alveoli is formed by two cell types:  

 1-Alveolar type I cells (small alveolar cells or type I pneumocytes).  

-are extremely flattened cells and form the bulk 

(95%) the surface alveolar walls. 

 -The shape of the cells is very complex, and 

they may of the epithelium on both faces of the 

alveolar wall . 

 



:2-Alveolar type II cells (large alveolar cells or type II pneumocytes)  

are irregularly sometimes cuboid shaped. - 

-may form small bulges on the alveolar walls.  

-Type II alveolar cells contain a large number of 

granules called cytosomes.  



Trachea (10x) 

 



Lung (10x) 

 



Lecture 12:- Digestive system 

The digestive system is a long hollow tube or tract that starts at the oral cavity and 

terminates at the anus. The system consists of the oral cavity, esophagus, stomach, small 

intestine, large intestine, rectum, and anal canal. Associated with the digestive tract are 

the accessory digestive organs, the salivary glands, liver, and pancreas. The accessory 

organs are located outside of digestive tract. Their secretory products are delivered to the 

digestive tract through excretory ducts that penetrate the digestive tract wall.  

 

The Oral Cavity  

In the oral cavity, food is ingested, masticated (chewed), and lubricated by saliva for 

swallowing. Because food is physically broken down in the oral cavity, this region is 

lined by a protective, nonkeratinized, stratified squamous epithelium, which also lines 

the inner or labial surface of the lips. 

 

 



The Lips  

The lips are lined by a very thin skin covered by a stratified squamous keratinized 

epithelium. Blood vessels are close to the lip surface, imparting a red color to the lips. 

The outer surface of the lip contains hair follicles, sebaceous glands, and sweat 

glands. The lips also contain skeletal muscle called orbicularis oris.  

 

 

The Tongue: is a muscular organ located in the oral cavity. The core of the tongue 

consists of connective tissue and interlacing bundles of skeletal muscle fibers. The 

distribution and random orientation of individual skeletal muscle fibers in the tongue 

allows for increased movement during chewing, swallowing, and speaking.  

 



a) Papillae  

b) Taste Buds  

Papillae 

There are four types of papillae on the tongue:  

1- Filiform Papillae: The most numerous and smallest papillae on the surface of the 

tongue are the narrow, conical shaped. They cover the entire dorsal surface of the 

tongue.  

2- Fungiform Papillae: Less numerous but larger, and taller than the filiform papillae. 

These papillae exhibit a mushroom-like shape. Fungiform papillae are interspersed 

among the filiform papillae.  

3-Circumvallate Papillae: are much larger than the fungiform or filiform papillae. 

They are located in the posterior region of the tongue.  

4- Foliate Papillae: are well developed in some animals but are poorly developed in 

humans.  

 

 

The tonsils: The tonsils are aggregates of diffuse lymphoid tissue and lymphoid 

nodules that are located in the oral pharynx.  



a) Palatine tonsils are located on the lateral walls of the oral part of the pharynx. These 

tonsils are lined with stratified squamous nonkeratinized epithelium and exhibit 

numerous crypts. A connective tissue capsule separates the tonsils from adjacent tissue.  

b) Pharyngeal tonsil is a single structure situated in the superior and posterior portion 

of the pharynx. It is covered by pseudostratified ciliated epithelium.  

c) Lingual tonsils are located on the dorsal surface of the posterior one third of the 

tongue. They are several in number and are seen as small bulges composed of masses of 

lymphoid aggregations. The lingual tonsils are lined by stratified squamous 

nonkeratinized epithelium.  

 

The Salivary Glands  

There are three major salivary glands: the parotid, submandibular, and sublingual. 

Salivary glands are located outside of the oral cavity and convey their secretions into the 

mouth via large excretory ducts. Salivary glands are composed of cellular secretory 

units called acini and numerous excretory ducts.  

 

 



• Salivary Gland Acini : Cells that comprise the secretory acini of salivary glands 

are of three types:  

1- Serous acini: cells are pyramidal in shape.  

2- Mucous acini: cells are similar in shape to serous cells, except their cytoplasm is 

completely filled with a light-staining, secretory product called mucus.  

3- Mixed acini: both mucous and serous cells are present in the same secretory acinus.  

 

 



Lecture 13:- Digestive system: Esophagus, Stomach   

 

The gastrointestinal tract (GIT) consists of a hollow muscular tube starting from the oral 

cavity, where food enters the mouth, esophagus, stomach and intestines to the rectum and 

anus, where food is expelled. There are various accessory organs that assist the tract by 

secreting enzymes to help break down food into its component nutrients. Thus the salivary 

glands, liver, pancreas and gall bladder have important functions in the digestive system. 

 

The primary purpose of the gastrointestinal tract is to break food down into nutrients, which 

can be absorbed into the body to provide energy. First food must be ingested into the mouth 

to be mechanically processed and moistened. Secondly, digestion occurs mainly in the 

stomach and small intestine where proteins, fats and carbohydrates are chemically broken 

down into their basic building units. Smaller molecules are then absorbed across the 

epithelium of the small intestine and subsequently enter the circulation. The large intestine 

plays a key role in reabsorbing excess water. Finally, undigested material and secreted 

waste products are excreted from the body via defecation. 

 



Structure of the wall: 

The wall is divided into four layers as follows: 

1- Mucosa: epithelial tissue. 

2- Sub-mucosa: Connective tissue. 

3- Muscularis: Muscle tissue (2 or 3 layers of smooth muscle except in the esophagus). 

4- Serosa or Adventitia: Connective tissue. 

 

 

 

Serosa Adventitia 

Thin layer of connective tissue Thick layer of connective tissue 

Covers the abdominal esophagus, 

Stomach, Small intestine and the 

anterior part of large intestine 

Covers the thoracic esophagus, and the 

rest of large intestine. 

 

Esophagus: 

The esophagus is a muscular tube of approximately 25cm in length and 2cm in diameter. 

The esophagus functions primarily as a transport medium between compartments. 



 

Wall of Esophagus: 

1- Mucosa: Stratified Squamous (non-keratinized) epithelial tissue containing numerous 

mucous glands. 

2- Sub-mucosa: Is thick and consist of  loose fibrous layer of connective tissue connecting 

the mucosa to the Muscularis. This layer contain blood and lymph vessels. 

3- Muscularis: Composed of  two layers of smooth muscle, an inner layer of circular 

fibers, and an outer layer of longitudinal fibers. The upper third of the esophagus is 

composed of striated (voluntary) muscle. The middle third is a mixture of striated and 

smooth (involuntary) muscle, and the lower third consists only of smooth muscle 

4- Serosa and adventitia: The thoracic part of the esophagus consist of thick layer of 

connective tissue called adventitia and the abdominal part consist of thin layer of 

connective tissue called serosa.  

 

 

 

https://www.britannica.com/science/smooth-muscle


Stomach: 

The stomach is a J shaped expanded bag, The functions of the stomach include: 

1- The short-term storage of ingested food. 

2-Mechanical breakdown of food by churning and mixing motions. 

3-Chemical digestion of proteins by acids and enzymes. 

4-Stomach acid kills bugs and germs. 

5-Some absorption of substances such as alcohol. 

 

Wall of the stomach: 

1- Mucosa: The mucosa is always covered by a layer of thick mucus that is secreted by tall 

goblet cells accompanied with columnar epithelial cells. When the stomach is empty, its 

mucosal lining is thrown into numerous longitudinal folds, known as rugae; these tend to 

disappear when the stomach is distended. 

2- Sub-mucosa: layer of connective tissue contain blood and lymph vessels. 

3- Muscularis: The muscles of the stomach wall are arranged in three layers. The external 

coat, called the longitudinal muscle layer, The middle is the circular muscular layer, the 

strongest of the three muscular layers, completely covers the stomach, The innermost layer 

of smooth muscle, called the oblique muscular layer. 



4- Serosa: Thin layer of connective tissue found on the outer surface of the stomach. 

The gastric mucosa contains six different types of cells. In addition to the tall 

columnar surface epithelial cells mentioned above, there are five common cell types 

found in the various gastric glands . 

1- Mucoid cells: secrete gastric mucus and are common to all types of gastric glands.  

2- chief cells: These cells secrete pepsinogen, from which the proteolytic (protein-

digesting) enzyme pepsin is formed.  

3- Gastrin cells, also called G cells: These endocrine cells secrete the acid-stimulating 

hormone gastrin as a response to lowered acidity of the gastric contents when food enters 

the stomach and gastric distention.  

4- Parietal cells: Secrete hydrogen ions that combine with chloride ions to form 

hydrochloric acid (HCl). 

5- Endocrine cells called enterochromaffin-like cells: Secrete several substances, 

including the hormone serotonin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lecture 14:- Digestive system: Small and Large Intestines 

 

Small intestine: 

The small intestine is the principal organ of the digestive tract. The primary functions of the 

small intestine are: 

1- Mixing and transporting of intraluminal contents.  

2- Production of enzymes and other constituents essential for digestion.  

3- Absorption of nutrients. 

 Most of the processes that solubilize carbohydrates, proteins, and fats and reduce them to 

relatively simple organic compounds occur in the small intestine. The small intestine, which 

is 670 to 760 cm in length and 3 to 4 cm in diameter, is the longest part of the digestive 

tract. The main functional segments of the small intestine are the duodenum, the jejunum, 

and the ileum. 

 



Wall of small intestine: 

1- Mucosa: consist of  single layer of columnar cells accompanied with goblet cells. The 

mucosa of the small intestine contains several specialized cells. Some are responsible for 

absorption, whilst others secrete digestive enzymes and mucous to protect the intestinal 

lining from digestive actions.  The lining of the small intestine is made up of numerous 

permanent folds called plicae. Each plicae has numerous villi (folds of mucosa) and each 

villus is covered by epithelium with projecting microvilli (brush border). This increases the 

surface area for absorption. 

2- Sub-mucosa: consists of loose connective tissue and contains many blood vessels and 

lymphatics 

3- Muscularis: It usually has two distinct layers of smooth muscle: circular and 

longitudinal. 

4- Serosa: Thin layer of connective tissue.   

 

 

 



Large intestine: 

The large intestine is horse-shoe shaped and extends around the small intestine like a frame. 

It consists of the appendix, caecum, ascending, transverse, descending and sigmoid colon, 

and the rectum. It has a length of approximately 1.5m and a width of 7.5cm. The functions 

of the large intestine can be summarized as: 

1- Absorb water; to maintain osmolality, or level of solutes, of the blood by excreting and 

absorbing electrolytes (substances, such as sodium and chloride, that in solution take on an 

electrical charge) from the chyme.   

2- Store fecal material until it can be evacuated by defecation.  

3- The large intestine also secretes mucus, which aids in lubricating the intestinal contents 

and facilitates their transport through the bowel. 

 

 

Wall of large intestine: 

1- Mucosa: consist of  single layer of columnar cells accompanied with goblet cells (less 

than small intestine), Large intestine does not have villi.  

2- Sub-mucosa: thick layer of loose connective tissue contain blood and lymph vessels as 

well as scattered lymphatic tissue for additional protection. 

3- Muscularis: Consist of two smooth muscle layers: longitudinal and circular. 



4- Serosa and adventitia: The cecum is covered by thin layer of connective tissue called 

serosa layer, while the rest if the large intestine is covered by thick layer of connective 

tissue called adventitia layer. 

  

 

 

 

 

 


