
CONNECTIVE TISSUE 



structure of the C.T.:                                                                         
                                                   

It consists of widely separated cells in an abundant intercellular 
matrix.       
. Connective Tissue Types1 

                                                               
:   Loose (Areolar) Connective Tissue-A  

-Loose connective tissue is the most widespread of the connective 
tissues. 
Site: 

1-It fills spaces between groups of muscle cells . 

2- Supports epithelial tissue. 

3-Forms a layer that sheathes the lymphatic and blood vessels.  

4-It is also found in the papillary layer of the dermis.  

Structure of loose C.T. : 

The loose C.T. is composed ;fibers, amorphous matrix  and cells.  



[I] C.T. fibers: 

There are three types of fibers : 

Collagenous , elastic and reticular 

fibers. 



 

A) Collagenous  (white) fibers : 

Are elongated or wavy bundles which are 

formed of fibrils    

It is composed of the protein collagen (which 

gives gelatin on boiling) 

Collagenous  fibers are acidophilic thus 

staining pink with H&E. 

               Function of collagenous fibers : 
                                                      

They provide strength of the tissue. 



B)Elastic  yellow)  fibers 

LM 

-They are long, thin fibers which have no 
longitudinal striations.  

-They branch and may unite and form irregular 
networks.  

-They are mainly composed of the protein elastin. 

-Elastic fibers are weakly acidophilic. They cannot 
be demonstrated well .with H & E stain. 
However, they are well demonstrated 

with orcein stain where they take a dark brown 
color. 

They provide elasticity   Function of elastic fibers  :
and strength to the tissue.  



 C)Reticular  fibers 

They are fine fibers which are 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 sliver stains where 
they take a black color. 

Reticular fibers are considered to be immature 
collagenous fibers.           

  Function  of   reticular fibers : 

They provide a network for cells which form together 
with the fibers the framework of the organs. 



] Amorphous material 2[ 

Is called amorphous because it has no particular 

form.   

It is formed of a semi fluid material. 

Function of the amorphous material: transport 

of nutrients and oxygen from capillaries to 

tissues by diffusion through the intercellular 

substance of C, T. which contains a 

considerable amount of fluid important for 

nourishment of epithelial tissue. 



[II]  Cells of Loose C.T. :  

Many types of cells are present in 

loose C.T. The most numerous 

cells are fibroblasts and 

macrophages, but all the other 

types of C.T. cells are also present. 

These cells can be classified into 

two groups: 



A)  Fixed cells : 

These are stable long-lived cells and 

include the fibroblasts, fat cells, 

mesenchynal cells and pericyres. 

B)  Free cells : 

These are short-lived cells and are 

continually replaced from cells 

circulating in the blood. This 

population includes mast cells, plasma 

cells, macrophages and leukocytes.  



(A) Fixed cells : 

. Mesenchymal cells:1 

These are branched cell   with pale 

basophilic cytoplasm and oval 

nucleus with prominent nucleoli 

and fine chromatin. 

Function:  

Represent the origin of all types of 

connective tissue .cells 



Fibroblast : -2 

Fibroblasts are the dominant cell type of connective 

tissue 

Mesenchymal cells divide and differentiate  Origin :
into fibroblasts which are active young cells. After 

getting old, fibroblasts are called fibrocytes. 

L.M 

The active young cells appear as branched cells 

with abundant basophilic cytoplasm and oval pale 

nucleus with prominent Nucleolus. The basophilia 

is due to the presence of numerous ribosomes 

and RER.  

 



E.M 

Since the fibroblast is a secretory cell it 
reveals the characters of these cells. It 
contains: 

Numerous rough endoplasmic reticulum 

several well developed Golgi stacks.  

Long, slender mitochondria. 

The nucleus is oval with one or two nucleoli 
and small clumps of chromatin. 
Functions: 

Formation of both components of the 
intercellular substance;fibers and matrix. 



RER 



Fat (adipose) cells or adipocytes:  

Origin 

They arise from mesechymal cells that are able to 

accumulate fat in their cytoplasm. 

L.M  

The cell is spherical in shape  

The nucleus is flattened and displaced to the 

periphery by the lipid droplets.  

The cytoplasm is reduced to a thin film around a 

single large droplet of lipid.  



Function of adipose tissue : 

1.  Act as a source of energy. 

2.  Give the body surface its shape. 

3.  Act as thermal insulation of the 

body. 

4.  Adipose tissue also fills up 

spaces between other tissues. 



4-   Pericytes (perivascular cells):  

Site: 

Pericytes are present associated with the 
endothelium of  blood capillaries.                    
              
L.M 
Pericytes possess pale-staining narrow 
cytoplasmic processes that are similarly 
wrapped around the vessel. 
Function: 

It is capable of division, constituting a potential 
source of new fibroblasts and smooth 
muscle cells as necessary in the repair of 
connective tissues and damaged blood 
vessels. 



B)   Free Cells of Connective Tissue 
] Macrophages (Histiocytes)  :1[  

Site 
Throughout the connective tissue of the body.  

In the liver macrophages are named kupffer cells  

In  the central nervous system, microglial cells 

and in bone tissue. osteoclast 
Origin 

They arise by differentiation of monocytes of the 
blood. 
L.M 

It has oval shape. 

It has eccentric, kidney shaped and deeply stained 
nucleus. 



EM:  

Macrophages are characterized by the numerous 

lysosomes as well as rER, Golgi apparatus and 

mitochondria. 

:Function of macrophages 

Phagocytosis of foreign materials. 

Release a variety of signaling molecules, called 

cytokines.They are chemo-attractant that 

cause large numbers of lympoocytes and 

neutrophils to attract at the site and stimulates 

their proliferation and antibody production. 





:]  Plasma Cells4[ 
Origin 

They Plasma cells arise in the connective tissues by further 
differentiation of B lymphocytes.  
L.M 

They are large, spherical or ovoid cells having an 
eccentrically placed nucleus. 

The cytoplasm is deeply basophilic with negative Golgi 
region close to the nucleus. 
E.M 

The cytoplasm is filled with closely spaced cisternae of 
rough endoplasmic reticulum ,Golgi and numerous 
mitochondria.  
Function of Plasma Cells : 

Secretion of immunoglobulin (antibodies) in response to 
the stimulation of their mother cell (B lymphocytes) by 
specific antigens. 



]  Foreign  Body Giant Cells:2[ 
Origin 

Originate when a foreign material is too 

large to be phagocytosed by the 

macrophages. The fusion of two or 

more macrophages or monocytes . 
L.M 

It is a large cell with two or more nuclei 

which can engulf the large foreign 

particles.  



:] Leucocytes3[ 

Loose C.T. may contain some 

leucocytes such as Neutrophils, 

Eosinophils and lymphocytes. They 

migrate through the walls of capillaries 

and venules from the blood to 

connective tissues. 

 

 



:]  Plasma Cells4[ 

Origin 

They Plasma cells arise in the connective tissues 

by further differentiation of B lymphocytes.  

L.M 

They are large, spherical or ovoid cells having an 

eccentrically placed nucleus. 

The cytoplasm is deeply basophilic with negative Golgi 

region close to the nucleus. 



E.M 

The cytoplasm is filled with closely spaced 

cisternae of rough endoplasmic reticulum ,Golgi 

and numerous mitochondria.  

Function of Plasma Cells : 

Secretion of immunoglobulin (antibodies) in 

response to the stimulation of their mother cell 

(B lymphocytes) by specific  



]  Mast Cells:5[ 
origin 

They originate from stem cell in the bone 
marrow.   
L.M 

They  are easily identified by the intensely 
basophilic granules (0.3 

-20 u.m in diameter) that fill their cytoplasm, 
often obscuring the nucleus.  
E.M 

)10Function of Mast Cells (Fig . 

1. Secretion of heparine and histamine:  



(b)Dense Connective Tissue 

Dense connective tissue consists of the same 
components found In loose  Connective tissue,, 
but there are fewer cells and a clear 
predominance of Collagen and elastic fibers. It 
includes: 

1 .  Dense white fibrous connective tissue, 
regular and irregular.  

[1-a]   Dense regular white fibrous C, T. e.g., 
tendon. 

[1- b] Dense irregular white fibrous C. T. e.g., 
sclera of eye . 



Dense elastic connective tissue, regular and 

irregular.  

 [2-a] Dense regular elastic C. T e.g. in the 

ligamentum nuchae.  

 [2-b] Dense irregular elastic C. T e.g. in the 

media of the aorta. 



[c]  Connective Tissue with Special 
Prosperities:  

1.  Reticular Connective Tissue :   

Is a specialized loose connective tissue 

that provides the framework of the 

myeloid (bone marrow) and lymphoid 

(lymph nodes, spleen) organs. It is 

formed of reticular cells and reticular 

fibers.  



2. Mucous Connective Tissue:  

It is a jelly-like tissue containing very 

few fibers. The cells in this tissue 

are mainly fibroblasts. Mucous 

tissue is the principal component of 

the umbilical cord. 



•CARTILAGE 

•Definition: 

•     Cartilage is a connective tissue in 
which the amorphous intercellular 

substance is hardened to provide rigidity, 
support and attachment for tissue. So it is 

characterized by glassy, rigid, rubbery, 
non vascular matrix with some degree of 

flexibility. 



•General structure of cartilage): 

•Consists of intercellular substance and cells. 

•Cartilage cells are; Chondroblasts and 
chondrocytes. 

•Chondrocytes occur with spaces called lacunae 
in the matrix. 

•The intercellular substance is formed of: Fibers 
and Ground substances 

•Not penetrated by blood vessels; (avascular). 

•C.T. covering (Perichondrium). 



Types of cartilage:  

Hyaline cartilage. 

Yellow elastic cartilage. 

White fibrocartilage. 



Hyaline cartilage 

Sites: 
In the embryo, it forms the skeleton prior to its 
replacement by bone 

In the adult, it is located in;  

Articular surfaces of joints. 

Walls of the large respiratory passages 

Costal cartilage (ventral ends of ribs, site of articulation 
with the sternum) 

Epiphyseal plate, it is responsible for the longitudinal 
growth of bone. 



Cartilage cells:  -1 

Chondroblasts.                             Chondrocytes. 

Perichondrium:-2 

Dense irregularly arranged connective tissue . 

Ensheaths the cartilage 

Contains the blood vessels that nourish 
chondrocytes in addition to nerves and 
lymphatic vessels. 

Consists of 2 layers;outer fibrous and inner 
cellular (chondrogenic) 



•Elastic cartilage 

Sites; in tissues that need stiffness and 

elasticity such as; 

Ear pinna 

Epiglottis 

External auditory meatus 

Eustachian tube 



White Fibrocartilage 

Sites; 

Symphysis pubis 

Intervertebral discs 


