
Connective tissue



Connective tissue

 Maintain the form of organ

 Provide the matrix

 Connect tissue & cells

 Methabolic support

 Extracellular matrix

Protein fibers (collagen & elastic fiber)

Ground substance (Pr.G,GAGs, GPr)



Connective tissue origine

Mesenchyme (mesoderm)

Mesenchymal cell

Undifferentiated cell

Large nucleus

Fine chromatin

Prominent nucleoli

Spindle shape

Scant cytoplasm

Migrate 

bone, cartilage

Stem cells for blood, endothelium & muscle



 Fibroblast

 Macrophage

 Plasma cell

 Mast cell

 adipocyte

Cells of connective tissue



Fibroblast

 Most cells

 Produce ECM

Much more cytoplasm

Large & oval nucleus

Prominent nucleoli

euchromatin

Expanded RER

Mature Golgi ap.

 Fibrocyte

Growth factors

Myofibroblast (wound healing) 



Adipocyte

 Mesenchyme origin

 Fatt storage

 Heat production

 Cushen & insulate organ

 Metabolic significance



Macrophage & mononuclear phagocyte system

 Phagocytic function

 10-30 µ

 Eccentric  oval or kidney nucleus

 Named histiocyte

 Multinuclear giant cells

 Monocyte

 APCs 

Kuppfer (Liver)

Microglial cell (CNS)

Osteoclast (Bone)

Langerhans ccell (Skin)





 Oval or irregular cells

 7-20 micrometer

 Basophilic granules

 Central nucleus

 Electron dense & heterogen granules

 Sulphated GAGs (metachromasia)

 Inflamatory, innate immunity & repaire

Mast cells



 Heparin
 Histamin
 serin protease 
 chemotactic factor 
 Cytokines,
 Phospholipid
Prostaglandines
Leukoterienes
… 

1. perivascular mast cell (skin & mesentere)
2. Mucosal mast cells (respiratory & digestive system)

Immediate hypersensitivity reaction (IgE)

Mast cells products





Plasma cells

 B Lymphocyte

 Antibody production

 Larg ovoid cells

 Basophilic cytoplasm (RER)

 Spherical eccentric nucleus

 Clock face (hetero & euchromatin)

 10-20 days





Leukocytes 

 Dipedesis
 Inflammatory reaction
 Hours – days

 Inflamation
Histamin (vasoactive sub.)
Mast cells
↑Vessele permeability
Edema
Redness
Heat
Pain (nerve ending)

 Chemotaxis



Fibers 

 By fibroblast

1. Collagen

2. Reticular

3. Elastic (elastin)



Collagens 

 Fiber

 Sheet

 Network

 Connective tissue

 Basement membrane

 External lamina of muscle 

 External lamina of nerve cells

 Most common pr. (30%)

 28 types

 Fibrillar collagens  (I,II, III types, tendons, organ capsule, demis)

 Sheet forming collagens (IV, external lamina, basal lamina)

 Linking/anchoring collagens (VII, other collagen to ECM)





 α Procollagen (RER)

 3 α Procollagen (Triple helix)

Disulphid bond (COOH end)

 Exocytose

 procollagen



Collagen synthesis

1. α-Procollagen(RER)
2. Prolin & lysin rich
3. Prolyl Hydroxilase (O2, Fe++, Vit C)
4. Glycosilation
5. Cystein (disulfid bond)
6. procollagen 
7. exocytosis
8. Procollagen peptidase
9. Collagene molecule
10. Lysyl oxidase (binding)

Eosine (pink)
Trichorome mallory (blue)
Red cirius (red)







Reticular fibers 

 Collagen type III
 Network (reticulum)
 Highly glycosilaed (10%)
 Silver salts (argirophilic)
 PAS+

 Reticular lamina
 Adipocytes
 Smooth muscles
 Nerve fibers
 Small blood vessels

Function 
 Supportive stroma for secretory parenchyma, liver vessel, endocrine gland
 Supportive stroma for hematopoietic tissue & bone marrow), lymphoid organ



Elastic fibers

 Thiner than collagen I
 Spares networks 
 Bending & stretching condition
 Large blood wall
 Elastic lamellae

 Fibrillin microfibrils
 Elastin (Gly, Pro, Lys)
 Lysil oxidase
 Desmosine
 Elastase

 Not acidophilic
 Orsein
 Aldehyde fuschin



• Fibrillin mutation

• Elastin deposition defect

• Marfan syndrome

• aneurysm



Ground substance 

 Hydrated

� GAGs

Disaccharid

Hyaloronic acid

Dermatan sulphate

Heparan sulphate

Keratan sulphate

chondroitin sulphate in

� Proteoglycans

Decorin (col. I)

Syndecan (Integral pr.)

Aggrecan

� Glycoproteins







Enzyme defect (proteoglycan & GAGs):
Hurler syn.
Sanfilipo syn.
Morquio syn.

Bacterial hyalorunidase



Multiadhesive glycoproteins

 Laminin

(integrin, collagen IV, prg)

External & basal lamina

 Fibronectin

(collagen fiber, GAGs, integrin)

 Integrin

(laminin, fibronectin, collagen, ECM)

Talin & vinculin

Hemidesmosom

 Interstitial fluid 





Connective tissue types

 Connective tissue proper

1. Loose connective tissue (areolar tissue)

2. Dens connective tissue

 Irregular  

 Regular





Connective tissue

 Reticular tissue

Collagen III

Reticular cell (specialized fibroblast)

Hematopoietic tissue

Lymphoid organs 

(bone marrow, luymph node, spleen)

 Mucoid or mucos tissue

Umbilical cord (whartons jelly)

Fetal organ


