
CONNECTIVE TISSUE  

(ground substance)
mesenchyme glycoprotein( )

A. collagen( ) (collagen) tropocollagen

1 Composition  structure
Collagen fiber collagen type I
(a) Tropocollagen collagen ( ) 3

peptide chain right-handed triple helix 280nm
1.5nm

(b) Collagen tropocollagen peptide chain
collagen collagen type I

tropocollagen 2 1 chain 1 2 chain

(c) collagen fibril
collagen fibril tropocollagen

collagen fibril  ( a 
64 nm periodicity of dark and light bands )

collagen type fiber
collagen type I fiber ( fiber

bundle ( ) collagen type II fibril
2 Staining characteristics

In the light microscope, collagen fibers are acidophilic; they stain pink 
with eosin blue with Mallory’s trichrome stain, green with Masson’s 
trichrome stain, and red with Sirius red.

B. reticular fiber( )

1 Distribution ( ) Reticular fibers are particularly abundant in 



smooth muscle, endoneurium, and the framework of hematopoietic 
organs ( eg, spleen, lymph nodes, red bone marrow ) and constitute a 
network around the cells of parenchymal organs ( eg, liver, endocrine 
glands ). 

2 Composition
Reticular fiber collagen type III
collagen glycoprotein proteoglycan 0.5 ~ 2 m

3 Staining characteristics
(a) They are not visible in H  E preparations but can be easily 
stained black by impregnation with silver salts. Reticular fibers are 
argyrophilic.( )

reticular fiber
(b) Reticular fibers are also PAS-positive 
(c) Per-iodic acid-Schiff ( PAS ) reaction glycoprotein

C. elastic fiber( ) elastin( )
Elastic fibers provide the structural mechanism that allows tissues to 
respond to stretch and distension.
1 Structure

elastic fiber collagen fiber 1.0 m
2 Composition elastic fiber elastin ( protein ) 

microfibril elastic fiber
P112 Elastic fiber system

3 Staining characteristics
(a) H E elastic fiber
(b) resorcin-fuchsin elastic fiber

4 Elastin also occurs in a non-fibrillar form as fenestrated membranes 
( elastic laminae ) present in the walls of some blood vessels. 

 Elastic laminae elastin
 Elastic laminae

1. (fibroblast)

fibrocyte



2. (macrophage)
(phagocytosis)

(monocyte)
(kupffer cell)

(microglia)
*vital stain
macrophage

macrophage 

3. (mast cell)
20~30

mast 
cell

mast cell 

4.  (plasma cell) 
mast cell

clock-face 
appearance

plasma cel

5.  (adipose cell)

6.  (blood cell) 
leukocyte white blood 

cell erythrocyte red blood cell



Ground Substance

proteoglycans hyaluronic acid

Types of connective tissues  
A. Connective tissue proper ( )

Connective tissue proper loose dense
1 Loose ( areolar ) connective tissue  

(a) fiber
ground substance

connective tissue
(b) Loose connective tissue is 

flexible, well vascularized, 
and not very resistant to 
stress. 

2 Dense connective tissue 
loose connective tissue

dense connective

collagen fiber Dense connective is less flexible and far more resistant to 
stress than is loose connective tissue. 

collagen fiber dense connective tissue dense
irregular connective tissue dense regular connective tissue
(a) Dense irregular connective tissue  

Collagen bundle The collagen fibers form a 
3-dementional network in dense connective tissue

dermis ( ) dense
irregular connective tissue

(b) Dense regular connective tissue 
Collagen bundle fibroblast



traction force tendon dense regular 
connective tissue

connective tissue with special properties
1 Adipose tissue adipocyte
2 Elastic tissue elastic fiber
3 Reticular tissue 

reticular fiber ( reticular cell ) hematopoietic organ (
)

4 Mucous tissue mucous tissue umbilical cord 
( )

Supporting connective tissue

                        


