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Features of Epithelilum

* Ipithelium occurs 1n the body as a sheet of cells
that€overs a body surtace, lines a cavity, or
forms a gland.

o Coverings, lininges, olands.

Derived from@ny embryonic layer.
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Muscle and connective tissue

16-day-old embryo (mostly from mesoderm)

(dorsal surface view)

Key:

D= Ectoderm Nervous tissue
(from ectoderm)

.: Mesoderm Epithelium

D: Endoderm

Derived from any embryonic layer.



Special Characteristics of
Epithelium

* Composed of closely packed cells with little
extracellular matenrial between.

* Adjacent epithehal cells are bound together
by specialized contacts such as desmosomes
and tight junctions.



Intercellular Junctions

(Desomosomes Adherengunction> Tight junction]


My Laptop
Typewritten Text
(Most apical)

My Laptop
Typewritten Text
 

My Laptop
Typewritten Text
                    

My Laptop
Highlight

My Laptop
Typewritten Text
(Desomosomes > Adherens junction > Tight junction)

My Laptop
Highlight


tight
junction

. " in
junctional g8k

adherens
complex

junction

intermediate
filaments

desmosome

.8ap
junction

X(r hemidesmosome

S

| |

A

\ )
basal lamina




Terminal bar and Terminal web




Tight junctions prevent

fluid from moving Tight junction
across a layer of cells
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Extracellular
matrix

Plasma membranes
of adjacentcells
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(Belt like)

(Zonula occludens )

Tight Junction

Cogry nght © The Mol 191 G

Transmembranprotein:

- Occludins

- Claudins

plasma
membranes

b. Tight junction
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Z.onula adherens

Transmembranprotein:

- Catenin
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(Zonula adherens) - Cadherin*
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Actin
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Desmosome ( Macula adherens )

neraun

Transmembranprotein

- Cadherin*

Attachment plaque

desmoplakin
plakoglobins

Keratin
(cytoskeletal filaments)

(Noticetheplaques

Keratin
(cytoskeletal filaments)

Cadherin

adhesion protein)

Extracellular space
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(Noticetheplagues

desmoplakin plakoglobin
anchor proteins

plakophilin

cadherin-
desmoglein | family
desmocollin | adhesion

proteins

intermediate
filaments ~~plasma membrane
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Gap (Communicating) Junction

Gap
junction

Copyaghit © The MoGeara- HiE T oo, . Poww seguised foe rOPeOduc o o Ghagd sy

(Mostly in heartandsmoothmuscles

(Membranechannels

channel

intercellular
space

c. Gap junction
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Transmembranprotein:
- Connexon

- Connexin

connexon

gap junction
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Every thing that enters or leaves the
body must cross an epithelial sheet.



EFxhibits (polarity by having an apical surface
(free) and a basal surface (attached)

Supported by the underlying connective tissue.

Innervated (has nerves) but@vascular (no
blood vessels); blood supply 1s 1n supporting

connective tissue

Has a high regeneration capacity

(Becausef the high mitotic activity of the cellsof basalsurface
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Functions of Epithelium

Protection
Transcellular transport
Secretion

Absorption

Selective permeability

Detection of sensations



Tenns referring t() tl’le Ce]_l (We actuallyobservehe shapeof the nucleas

shapes | -
Squamous
Squamous = flat
Cub()lda_l = Cllb€ (Roundedn thecenter @
Columnar = rectangular (column) | Cuboidal
Transitional = ability to change
shape
3
(Oval closeto thebase g}

Columnar

(b)
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Terms referring to the layers

Simple = one layer
Stratified = more than one layer

Pseudostratified = false layered (appears to be more than
one layer, but only one); ciliated = with cilia

/— Apical surface
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Classification of Epithelium

According to the number of cell layers,
epithelium is classified into:

Simple epithelium is named according to the
shape of its cells.

Stratified epithelium is named according to the
shape of the cellsin‘the outermostilayer:
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Types of Simple Epithelium

Simple Simple Simple Pseudostratified
squamous | cuboidal columnar columnar
Mesothelium Cihated Cihated
Endothelium Non Ciliated | Stereocilia

(Microvill)




Simple

Epithelium




-Mesothelium

-Endothelium

[ Simple Squamous Epithelium ]

Simple squamous
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Functions of Simple Squamous
Epithelilum

fPartiCipates in the formation of blood tissue
barriers

- <

Permits and bidirectional movement of gases,
fluids and nutrients from the free surtace to

underlving tissue
\_ s J




Naming of the simple squamous epithelium
depends on the location:

IS the lining of the blood vessels,
lymph vessels and the heart.

(inside)

IS the epithelium forming serous
membrane lining internal body cavities:

Peritoneum, Pleura and Perlcardlum

lines Abdomir linesLungs lines Hear (outside)

(In thefigures,if abovethelayersdoesnot containbloodcellstheit is Mesothelium
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(It is asectionfrom abloodvessel

becaus®f the RBCsin thecenter)

Endothelium is the simple
squamous epithelium that lines the
lumen of the cardiovascular system
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(It is a section from a blood vessel 
because of the RBCs in the center)


(Thiswastakenfrom the peritoneum

Mesothelium is the simple
squamous epithelium that lines
serous cavities (peritoneal, pleural,
and pericardial cavities) and coats
many of the organs in these
cavities
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(Thisis asectionfrom alargebloodvesselartery-

simple squamous
basement epithelium
membrane

nuclei

*Attention* this sectionis againstherule E n d Oth e I i u m

Althoughthereis notanybloodabovethe layer,thisis Endothelium.

(Becausef the existenceof the elasticlaminato helpwith the high blood pressuren the arteries
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Although there is not any blood above the layer, this is Endothelium.
(Because of the existence of the elastic lamina to help with the high blood pressure in the arteries)
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(Thisis asectionfrom alargevein,insideareRBCsthusit is Endothelium)

e N ix
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(This is a section from a large vein, inside are RBCs thus it is Endothelium) 
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Simple squamous epithelium :

Loop o HEnlE) ronepexchangeubstances)
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Mesothelium

Parietal Pleura
-Visceral Pleura

~-Parietal Pericardium
Epicardium
(Visceral Pericardium)

T Parietal Peritoneum

Serosal Mesothelium
(Visceral Peritoneum)




Me Sotl'lelillm (Noticethatabovethelayersof cells,therearenot

anyRBCs,thusit is Mesothelium)
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Mesothelium







Simple Cuboidal
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Simple Cuboidal Epithelium

Structure

— Single layer of cube shaped

cells
. simple Cuboidal Epithelia
Function

— Secretion and absorption.

Location

Small collecting ducts of S ong.scc.
kidney, small ducts of certain o Jo S5
glands (pancreas & salivary), - ole

kidney tubules, covers ovaries et ox tubule

(Thisis asectionfrom akidneytubule
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(Smallcellswith white cavities S0

couldbe consideredoop of Henley

sothe havesimplesquamousiss
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 so the have simple squamous tissue)
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[ Simple Columnar Epithelium}

a0 alelo0 ol
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Simple columnar with microvilli



Simple Columnar Epithelium

Structure

—FElongated layer of cells
with nucle1 at same level.

* Function _ il — Microvil

, ) Nonciliated— i t ,
— Absorption, Protection simple i ? " gM;l;:tségu
; by secretiorof mucus columnar ' '
& S.ecr ction. epithelium l, l/ Absorptive
Location mire | )0, cell
: : Lioj‘”‘ ,0]90 ” Basement
Small intestine, Stomach, -%;:Q—L&Lf__ﬂ membrane
. - o O —— 3
Gall bladder, major ducts Lred
ol certain exocrine r Nonciliated simple columnar epithelium

olands.
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" Function of Simple Columnar Epithelium

F'ngaged 1n the protection ot wet
“surfaces, absorption and secretion.

e ™

When ciliated (Fallopian tube), 1t helps 1n
movement of tluid 1n the female genital tract.

\_‘\-




(Thisis asectionfrom intestine)(Underthe LM themicrovilli appeamasa brushlikeborder
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(Notice the brushlike border microvilli and the apical surface contains a terminal web cytoskeletal components of actin and intermediate filaments support microvilli)
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Goblet Cells

Goblet cells

— Mucin

— Golgi
apparatus

— Nucleus

— Mucous cell

@ Columnar e -
& epithelial cells
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Pseudostratified columnar Epithelium

e Structure

— Irregularly shaped cells
with nucler at different
levels - appear stratified,

but aren’t. (
goblet cell
— All cells reach basement
membrane
. nuclei at
e Function

varying levels
— Absorption and
Secretion




" Function of Pseudostratified
Columnar Epithelilum

r 2
It entraps foreign particles in the

respiratory tract.
N y
f . A
Some of 1ts types perform a secretory and

absorptive functions.
N y




—Goblet cells produce
Mucus

— Ciha (larger than

microvill)) sweep
mucus

Location
— Respiratory tract
( trachea and bronchi)

Cilia Vs Microvilli

Longer Shorter

Discontineou Continuou
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(PASstainusedin this section Re S p i rato ry E p it h e | i U m
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(Mucin in Gobletcellsis not stained
PATHPEDIA.COM

A Lot o[ 4
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(Noticethediscontinuouilia in this slideandthe previousone
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Stratified

Epithelium




Types of Stratified Epithelium

[
Stratified

|
Stratified

|
Stratified

Transitional
Squamous cuboidal columnar epithelium
Keratinized
(Keratinkeepthe skinwet)
Non

Keratinized
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Stratified Squamous Non keratinized
Epithelium




e Location:

Oral cavity, Pharynx

Oesophagus, Anal
canal

Uterine cervix, Vagina

(In thecomingfour slidesthecells

havenuclei,thusnon-keratinizec

&
&’ ’“»vl\ *
‘ *’
< = -
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Noncornified squamous
stratified squamous / surface cel\
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! > basal cells
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’ _ fibroblasts —— ®
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Stratified Squamous Keratinized

Epithellum

~N

(Cellswith no nucleiarekeratinized
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Location: Epidermis of skin
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Stratified Cuboidal Epithelium

\- J
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39

Cuboidal

Location : Larger ducts of certain exocrine glands
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Stratified Columnar Epithelium
N y
Location :

plo|ol o
Conjunctiva , |
lining the oA2lo
eyelids.
. _

Columnar







Transitional Epithelium

* Structure
Many layers

 Function

Allows stretching (change
s1ze)

| L —Transitional
) epithelium

Protection

~« ™ >——-Basement
AN membrane

~——— Connective

tissue

 Location

Urinary tract (urinary

bladder, ureters &



Transitional Epithelium

Unstretched (empty organ) large, ovoid surface cells

Superficial layer of
dome/umbrella-shaped cells

Stretched (distended organ)

Fluid pressure
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Features of Apical surface of
Epithellum



Microwvilh

Finger-like extensions of plasma membrane of
apical epithelial cell

Increase surface area for absorption
BRUSH/STRIATED BORDER: seen in L.M

Terminal web: supports microvilli

Microvilli are non motile. But they have many
actin-containing microfilaments and large
amounts of myosin !!!.






tThelium

| Ep
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INtest

Exitracellular
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Cilia

Motile cytoplasmic hair like projections capable of
moving fluid and particles along epithelial surfaces

The core of the cilium 1s called axoneme

The axoneme consists of longitudinal microtubules
arranged as 9 (doublets) peripheral surrounding 2
(singlets) central (9+2).

The singlets are separated by 13 protofilaments.
The doublets are composed of 2 subunits A & B.
Subunit A is formed of 13 protofilaments.
Subunit B i1s formed of 10 protofilaments.
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Neighboring doublets are connected by nexin.

Doublets are connected to the singlets by
radial spokes.

Dynein radiates form subunit A to subunit B.
Dynein has ATPase activity.

Cilia are attached to basal bodies similar In
structure to centrioles







Cilia
Microvilli

Apical
surface

Golgi
apparatus

Nucleus

Mitochondria
Basement membrane

Basolateral
surfaces
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Stereocilia

In and they have an
tunction,
In the they have a function.

= Longer than microvilli
= non motile
= Branched

Location : Epididymis & ductus deferens









Chinical Application



Fact....
Most of the tumors after
the age of 45 are of

epithelial origin.




»
W
~
-
>
=
o¥
P
a¥




Villi

* Villi are finger like structures found in the wall of
the intestine

sIncrease the surface area

ssfilled with blood vessels to take away the
nutrients to the circulation

s*contain a structure called a lacteal which absorbs
fats from the intestine for delivery to the blood
stream

NOTE: VILLI DO NOT WIGGLE - THEY DO NOT MOVE FOOD
THROUGH THE INTESTINE
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GHUB sucrace Area

THE VILWS HAS

MICROVILL] N
TS SURAAE

-
I,'





