
Connective Tissue



General Features

Originates from the mesoderm (Except 
some parts of the head and neck).

Composed of cells (fixed and wandering), 
fibres and ground substance.

Variable vascularity.

Variable regenerative power.



Functions of connective tissue

1.   Structural framework for body.

2.   Transportation of fluids and dissolved 

substances.

3.   Protection of delicate organs.

4.   Supports, surrounds, and connects other 

tissues.

5.   Storage of energy in the form of lipids.

6.   Defend the body against microorganisms.

Fam!ly
Sticky Note
It is the second line of defense (epithelia is the first line) because it has lymphatic cells.

Dell
Sticky Note
in adipose tissue



Cellular 

Components of  
connective tissue



Cells of 
Connective 

Tissue

Fibroblast

Mast cell

Macrophage

Plasma cell

Pericyte

Adipocyte

White 

blood cells

Neutrophil

Eosinophil

Basophil

Lymphocyte

Monocyte

Fam!ly
Sticky Note
All of these are fixed cells exept plasma cells and White blood cells (WBC)

Fam!ly
Sticky Note
WBC are classified to granular: nuetrophil ,eosinophil ,basophil.
agranular :lymphosyte , monocyte 

Dell
Sticky Note
we consider macrophages as fixed and transient cells



1. Fibroblast             2. Plasma cell        3.   Adipocyte 4. large lymphocyte

5.   Macrophage        6. Fibrocyte 7.   Eosinophil 8. Neutrophil

9.   Cell with pigment granulaes 10. Small lymphocyte

11.  Mast cell

Fam!ly
Sticky Note
round cell , nuclues is 2 lobules , large amount of granules in the cytoplasm 

Fam!ly
Sticky Note
small cell with 2 extension (spindle shape ) ,heterocromatin


Fam!ly
Sticky Note
large cell with many extension,  eucromatin( pale nuleus). 
function :synthesis of the component of ECM (fibers and ground substances )

Fam!ly
Sticky Note
oval in shape with eccentric nuclues, the nuclues is euchromatin(clock face apperance ) and it has basophilic cytoplasm ( because of high amount of  rER), transient cell , origin from B lymphocyte 

Fam!ly
Sticky Note
large fat droplet cell ,cytoplasm full with lipids , the nuclues is periphery.
they seem empty because during preparation of the tissue lipid dissolve in organic solvents .
in order to see it filled we should use freezing technique and stain it with "sudan red " not H&E. 

Fam!ly
Sticky Note
large cell with multiple nuclei, because macrophages is fussion of many cell originate from monocyte 

Dell
Sticky Note
WBC , the nuclues is consist of 4 lobules 

Dell
Sticky Note
large oval cell , densely granulated ,the granules are metachromasia ( change the color of the dye)

Dell
Sticky Note
cell with granules in the cytoplasm 

Dell
Sticky Note
large lymphocyte

Dell
Sticky Note
small lymphocyte , look like plasma cell



Fibroblasts:  Secrete both  fibers and ground substance of   

the matrix.

Macrophages:  Phagocytes that develop from Monocytes

Plasma Cells:  Antibody secreting cells that develop 

from B Lymphocytes

Mast Cells:  Produce histamine that helps dilate small 

blood vessels in reaction to injury.

Adipocytes:  Fat cells that store triglycerides, support, 

protect and insulate.

Connective  tissue cells 



Fibroblast / 
Fibrocyte



Dell
Sticky Note
fibroblast :under the microscope it appear large cell with many extension ,the nuclues is pale stain (euchromatic )

Dell
Sticky Note
fibrocyte (inactive form of fibroblast ) : under the microscope  we cannot determine the boundary of the cells because in CT there are high amount of collagen fibers in the ECM which is eosinphilic like the cytoplasm inside the cell 
we can show the nuclues which is darkly stain (heterochromatic)



Fam!ly
Sticky Note
collagen bundle 

Fam!ly
Sticky Note
All these cells are fibrocytes (the nuclues is darkly stained :heterochromatic )



Fam!ly
Sticky Note
fibroblast : euchromatic nuclues, cytoplasm full with RER

Fam!ly
Sticky Note
fibrocyte : heterochromatic nuclues,  with little amount of organells 



Mast cell

Dell
Sticky Note
large cell , densely granulated 



Dell
Sticky Note
mast cell



Dell
Sticky Note
mast cell , with large amount of granules

Dell
Sticky Note
mast cell , with large amount of granules 

Dell
Sticky Note
mast cell ,  with large amount of granules



Fam!ly
Sticky Note
we have three mast cells in this section



Fam!ly
Sticky Note
mast cells : euchromatin (very active cell )

Dell
Sticky Note
cytoplasm rich in granules



Macrophage



Dell
Sticky Note
macrophages make engulfing for ink that injected 



Dell
Sticky Note
macrophages 



Dell
Sticky Note
nucleus  of macrophages 

Dell
Sticky Note
digested material in the macrophages 



Dell
Sticky Note
macrophages 



DUST CELLS

Dell
Sticky Note
this section from lung alveoli -> the macrophages called dust cell because their function is to engulf the dust 



Fam!ly
Sticky Note
In macrophage we either see a large nucleus ( as a result of fusion of many nuclei ) or we see many nuclei, the nucleus very active (euchromatic)

Fam!ly
Sticky Note
a high amount of arganelles



Dell
Sticky Note
nucleus 

Dell
Sticky Note
pseudopodia

Dell
Sticky Note
engulfing material 



Plasma cell



Dell
Sticky Note
plasma cell:
1)oval in shape 
2) eccentric nucleus with cart-wheel appearance 




Fam!ly
Sticky Note
negative image of golgi under the nucleus because it dissolves during preparation .
To see it we use freezing technique and a special stain (osmium or sudan , not H&E )


Dell
Typewritten Text





Fam!ly
Sticky Note
high amount of rER

Dell
Typewritten Text



Pericyte

Fam!ly
Sticky Note
Pericytes are fixed cell , modified epithelial cells .
We find them around venules and capillaries.
function : It has contractile ability to control blood flow . (note that this is similar to the contraction of myofibroblast for wound healing and similar to myoepithlia in secretory part of glands).
Another example of where we can find it is : blood-brain barrier to prevent toxic material from reaching the brain tissue  

Dell
Typewritten Text



Dell
Sticky Note
pericyte around the capillary , when it contract it reduce the lumen of the capillary .


Dell
Sticky Note
capillary 



Capillary lumen

Pericyte

Endothelium

Fam!ly
Sticky Note
active cell (euchromatin nucleus).
 why is it active ??? because it secretes some components of CT around capillaries.



Connective Tissue 

Fibers



Collagenous Fibers

(bundles)

Reticular Fibers
(networks)

Elastic Fibers

(anastomosing bundles)

Fam!ly
Sticky Note
"ALL" types of CT have these  "THREE" types . 
But some type of CT has one type of them predominant than other .



Connective Tissue Fibres

Fibre Properties

Collagen
Undulating course of longitudinally striated

bundles, form meshwork of variable texture,

stain pink-red in H&E. Nonextensible.

Elastic
Forms sheets or lamina, Unstained in H & E. 

Reversibly extinsible. Stains brown-black in 

Orcein or Resorscin Fuchsin.

Reticular
Delicate network, Unstained in H & E.

Reversibly extinsible. PAS +ve, stains black

in AgNO3 (Argyrophilic).

Fam!ly
Sticky Note
The only type of fibers which is stained by H and E

Fam!ly
Sticky Note
very strong fibers ... we need them in structures which give stability.. like ligaments , tendons and aponeurosis.

Fam!ly
Sticky Note
examples of positions : 1- walls of large arteries like in aorta .
2- in yellow elastic ligaments in vertebral column 

Fam!ly
Sticky Note
love silver 

Fam!ly
Sticky Note
support of delicate organ specially lymphoid organs(called stroma )





Classification of 

Connective Tissue



Connective  tissue 

Embryonic 
connective tissue

Mesenchyme

Mucous

connective tissue 
proper 

Loose (areolar)
connective tissue

Connective tissue 

Special 

Elastic

Reticular

Adipose

Bone

Cartilage

Blood

Dense connective 
tissue 

Regular

Irregular 

Fam!ly
Sticky Note
embryonic CT found in embryo , also found in adults in specific places.

Fam!ly
Sticky Note
CT special can be classified into loose or dense .. with something prominant in it

Dell
Sticky Note
high amount of fibers comparing to cells and ground substance 

Dell
Sticky Note
high amount of cells and ground substance comparing to fibers 

Dell
Sticky Note
the fibers arrange parallel to each other

Dell
Sticky Note
the fibers have haphazardly arrange 



Embryonic

connective tissue

Mesenchyme

connective tissue



Fam!ly
Sticky Note
Mesenchymal cells are very active and they can undergo " mitosis" and "differentiation" to give most type (not all type) of cells in the CT according to where they exist.

Dell
Sticky Note
- mesenchymal cells have multiple processes 
- when mesenchymal cell differentiate into fibroplast that secrete the collagen fibers



Embryonic

connective tissue

Mucous connective 

tissue



Dell
Sticky Note
Medical application : we store the umbilical cord of new borns (by freezing ) to use it in the case of blood cancer . because these cells have the ability to differentiate 



Fam!ly
Sticky Note
All these pink fibers are collagen.

Dell
Sticky Note
mesenchimal cells with many extension (blue in color )



Connective tissue 

Proper

Loose (areolar) connective 

tissue



LOOSE (Areolar) CT

– Consists of all 3 types of fibers, several types of 

cells, and semi-fluid ground substance. (MORE 

CELLS AND GROUND SUBSTANCE THAN FIBERS)

– Supports epithelium  (subcutaneous layer and 

lamina propria )

– surrounds  capillaries  

– Fills spaces between muscles and nerves

– Flexible but not very much resistant to stress

Fam!ly
Sticky Note
subcutaneous means under skin

Fam!ly
Sticky Note
support and nutrition to epithelium

Fam!ly
Sticky Note
high vascularity (rich in blood vessels)

Dell
Sticky Note
CT tissue under the epithelium in digestive system, respiratory system and urogenital system 



Fam!ly
Sticky Note
its  striated and form bundles

Dell
Sticky Note
fibrocyte



Fam!ly
Sticky Note
macrophage

Dell
Sticky Note
mast cell

Dell
Sticky Note
plasma cell

Dell
Sticky Note
collagen bundle

Dell
Sticky Note
thick fibers : elastic fibers



Fam!ly
Sticky Note
Elastic fibers .


Fam!ly
Sticky Note
collagen fiber 

Dell
Sticky Note
- this section is from mesentry , membrane  found in abdomen between epithelial abdominal wall and small intestine .  
- we see all type of cell. 
- in this section we use special stain that stain the elastic fiber 



Fam!ly
Sticky Note
elastic fibers

Fam!ly
Sticky Note
these pale pinkish stained fibers are collagen.



Fam!ly
Sticky Note
Where do we find lamina propria? In respiratory , digestive and urogenital tract.

Dell
Sticky Note
simple columnar epithelial tissue with microvilli (brush border ) , in small intestine



Dell
Sticky Note
loose (areolar) CT,high amount of cell and  ground substance , less fibers



Fam!ly
Sticky Note
this is villus.

Fam!ly
Sticky Note
there are many cells so this is loose CT.



Dell
Sticky Note
loose CT 



Connective tissue 
Proper 

Dense connective tissue



Dense Connective Tissue

Contains more numerous and thicker fibers and far 

fewer cells than loose CT.

a.  Dense regular connective tissue

Tendons and ligaments

b.  Dense irregular connective tissue

Dermis of skin

Fam!ly
Sticky Note
and in aponeurosis (flat tendon)



Fam!ly
Sticky Note
parallel fibers because they move in "specific direction" 

Fam!ly
Sticky Note
irregular fibers are haphazardly to each other , they move in many directions .



Regular 

Dense connective 

tissue



•

Dense regular Connective Tissue

– Consists of bundles of collagen fibers and 

fibrocytes.

– Forms tendons, ligaments.

– Function = provide strong attachment between 

various structures.

Dell
Sticky Note
connect bone with bone 

Dell
Sticky Note
connect muscle with bone 

Dell
Sticky Note
tendons and ligament are poorly vascularized so when there is injury in them  healing process will be slow.



Dell
Sticky Note
fibers parallel to each other , also cells arrange between cell in rows parallel to each other .



Dell
Sticky Note
dense regular CT

Dell
Sticky Note
the collagen is acidophilic and stain pinkish color , also the cytoplasm is acidophilic so we show only the nucleus of the cell 



Dell
Sticky Note
dense regular CT





Irregular 

Dense connective 

tissue



Dense Irregular CT

–Consists of randomly-arranged collagen 

fibers and a few fibrocytes.

–Found in dermis of skin

–Function = provide strength



Fam!ly
Sticky Note
collagen fiber with different arrangment  , cells arrange randomly.

Dell
Sticky Note
this section is from deep layer of dermis of skin 



Fam!ly
Sticky Note
Dermis is the deep layer of skin.
dermis has two layers :
1-Upper ( loose CT to be highly vascular to provide nutrition to skin)and it is called dermal papilla .
2- lower ( dense CT) it is called reticular dermis.


Dell
Sticky Note
papilary layer :loose CT , high number of cells and ground substance , less fiber 

Dell
Sticky Note
reticular layer :irregular dense CT , high amount of fibers , haphazardly arrangement



Dell
Sticky Note
blue arrows : fibrocyte 

Dell
Sticky Note
red arrows : collagen bundle (haphazardly arrangement )

Dell
Sticky Note
this section is from dermis of the skin (reticular layer)



Fam!ly
Sticky Note
elastic fibers.

Fam!ly
Sticky Note
collagen fibers.

Fam!ly
Sticky Note
we use trichrome stain.



Dense irregular loose



Specialized 
Connective tissue



Elastic  connective 
tissue



Fam!ly
Sticky Note
we call elastic CT as elastic lamina.

Fam!ly
Sticky Note
red color here between elastic fibers represent collagen and smooth muscles.

Dell
Sticky Note
dense regular elastic CT :
dense : high amount of fibers 
regular : the fibers arrange parallel to each other 
Elastic : the predominant fiber is elastic 



Fam!ly
Sticky Note
lumen

Fam!ly
Sticky Note
 the lining epithelium is endothelium

Fam!ly
Sticky Note
elastic lamina (the red color between elastic fibers is collagen + smooth muscle )

Dell
Sticky Note
this section from wall of aorta , rich in elastic lamina 
- in this section we use special stain .

Dell
Sticky Note
smooth muscle 



Dell
Sticky Note
this section from artery ,using trichrome stain 

Dell
Sticky Note
dark color :elastic lamina 
blue color : collagen 
pink color : smooth muscle 



A: ELASTIC FIBER
B: SMOOTH MUSCLE
C: COLLAGEN FIBER



Reticular 
connective tissue



Dell
Sticky Note
and liver 



Reticular CT

– Consists of fine interlacing reticular fibers and 

reticular cells.

– Found in liver, spleen and lymph nodes.

– Function = forms the framework (stroma) of 

organs 



Fam!ly
Sticky Note
reticular fibers are larger than lymphocytes

Dell
Sticky Note
this section from lymph nodes 



Fam!ly
Sticky Note
reticular fibers are stained black .... between them there is a lot of cells so reticular CT is specialized loose CT

Dell
Sticky Note
this section from liver



SILVER STAIN

Dell
Sticky Note
the black fibers which form a network is reticular fibers , between them is different type of cells 



Adipose  
connective tissue





Adipose tissue

– Consists of adipocytes; "signet ring" appearing fat 
cells. They store energy in the form of triglycerides 
(lipids).

– Found in subcutaneous layer, around organs and in 
the yellow marrow of long bones.

– Function = supports, protects and insulates, and 
serves as an energy reserve.

• Types:

– Yellow or white – found in most of the bulk of the 
human body

– Brown fat cells – concerned with heat production, 
particularly important in newborn 

Fam!ly
Sticky Note
it is called brown fat because it is full of mitochondria.



Fam!ly
Sticky Note
Yellow fat : 
one "large" fat droplet and the nucleus is peripheral.

Dell
Sticky Note
capillary 



Fam!ly
Sticky Note
difference between white and brown fat :
1) in brown fat each cell has high number of fat droplets(multiple ) but in white fat is one fat droplet 
2) in brown fat each cell has small size of these droplets but in white fat is large fat droplet 
3) in brown fat each cell has nucleus in the center but in white fat the nucleus push periphery 



Keloid

Is a local swelling caused  by abnormally 

large amounts of collagen  that form  in 

scars of the skin.  

It  occurs most often in individuals  of 

African descent.  

Clinical Applications 



Keloids



Edema

Is the excessive accumulation of water in the 

extracellular spaces of connective tissue 




