
Epithelial tissue
• tightly arranged 

cells 

• small amount of 

extracellular matrix

• high coherence

• polarized cells

• surface 

specializations

• avascular tissue

• rich innervation

• fast cell renewal

• high ability of 

regeneration



Tightly arranged cells, small amount 

of extracellular matrix



Cell adhesion

molecules

(CAM)

cell-to-cell adhesion

CADHERINS

(Ca2+ co-operation)

E-cadherin - uvomorulin

High coherence

20 nm
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apical

basal
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SPECIALIZATIONS OF LATERAL SURFACES       

OF EPITHELIAL CELLS

1) zonula occludens (tight junction)

2) zonula adhaerens 

3) macula adhaerens (desmosome)

terminal bar (1+2)

apical junctional complex (1+2+3) 

4) nexus (gap junction)



FUNCTION OF THE TIGHT JUNCTION

occludin

claudin

1.5 nm

Zonula occludens



pentalaminar structure





Zonula adhaerens



desmoglein

desmocollin 

desmoplakin

plakoglobin

Desmosome





Apical junctional complex

terminal bar

zonula occludens

zonula adhaerens

macula adhaerens = desmosome



Nexus

(gap junction)

2 nm





SPECIALIZATIONS OF BASAL SURFACE 

OF EPITHELIAL CELLS

basal labyrinth

hemidesmosome



Basal labyrinth

invaginations of the cell membrane

basal lamina mitochondria





Hemidesmosome



SPECIALIZATIONS OF APICAL SURFACE

OF EPITHELIAL CELLS

microvilli (0.5 – 1 mm)

stereocilia (7 mm)

kinocilia (10 mm)



Microvilli





Brush (striated) border





Stereocilia







Kinocilia

(cilia)





1 free cilium 4 striated (basal) foot

2 transitional part    5 striated (basal) rootlet

3 basal body











24 nm
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Zdroj: UBC Dep. of Zoology 

(http://www.zoology.ubc.ca/co

urses/bio332/flagellar_motion.

htm, Biology 332, Protistology 

Term 2, Flagellar motion in 

Paramecium) 







basement membrane

BORDERLINE EPITHELIUM-CONNECTIVE TISSUE



Basement membrane

basal lamina

reticular lamina



lamina lucida (rara)

lamina densa

reticular lamina

basal lamina



CAM - integrins



Basal lamina
laminin

+

perlecan - heparan sulfate proteoglycan

entactin (nidogen) – glycoprotein

type IV collagen

Reticular lamina
collagen type III (reticular fibres)

+

collagen type VII (anchoring fibrils)

fibrillin (microfibrils)

tenascin – glycoprotein

External (superficial) 

lamina
some non-epithelial cells



CLASSIFICATION OF EPITHELIA

according to arrangement       according to function

spatial (3D) epithelia                 glandular (secretory)

- trabecular epithelium

- reticular epithelium

planar (2D) epithelia                          covering (lining)

number of layers

shape of cells in superficial layer



Trabecular epithelium



Reticular epithelium



Planar epithelium



simple squamous

simple cuboidal

simple columnar



stratified squamous

nonkeratinized keratinized

stratified columnar



pseudostratified 

columnar

transitional



GLANDULAR EPITHELIUM

composed of cells specialized to production 

and secretion of various substances, which 

chemically differ from blood or intercellular 

fluid

•ingestion 

•synthesis

•storage

•secretion



TYPES OF SECRETION

- merocrine (eccrine)



TYPES OF SECRETION

- apocrine
macro- micro-



TYPES OF SECRETION

-macroapocrine

-merocrine



TYPES OF SECRETION

- holocrine



GLANDS

endocrine gl.

trabecular         follicular
exocrine gl.

duct

secretory portion



Exocrine glands

alveolar 

(acinar)

duct type        

simple        

branched      

compound        
type of the secretory portion

tubular 



simple

tubular

straight



simple

tubular

coiled



branched

tubular



branched alveolar (acinar)



alveolar 

(acinar)

tubuloalveolar 

(tubuloacinar)

compound

tubular 



compound alveolar (acinar) compound tubuloalveolar 

(tubuloacinar)



GLANDULAR DUCTS OF COMPOUND GLANDS
intralobular  - simple squamous (intercalated ducts) to 

cuboidal epithelium

interlobular  - simple columnar epithelium

lobar             - pseudostratified to stratified columnar

epithelium

main             - squamous stratified nonkeratinized epithelium



follicular arrangement 

Endocrine glands

trabecular arrangement 




