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Special Charactéeristics of Epithelia

Cilia- MNarrow
propel extracellular

space

Microvilli-absorb

Apical region of
an epithelial cell

Cell junctions
Tight junction
—— Adhesive belt
" _~—Desmosome
: Gap junction

Epithelium-{

Basal region
—Basal |
lamina B2 ¢
Reticular| —a-cmen

fibers _ membrane

Connective{
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Classifications of Epithelia
/"_ Apical S_Pﬂace

m. h : C—
Basal surface

Simple Squamous

Apical surface

(a) Classification based on number
of cell layers

Note that basal cells regenerate;
as apical cells slough off, they are
replaced by basal cells

Columnar
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Simple Squamous Epithelium

Description: Single layer of flattened
cells with disc-shaped central nuclei _) I}}M
and sparse cytoplasm; the simplest
of the epithelia.

B e i
" - .
=, - = B |.:.- _-_.'l

1-\'\-\_ —

Air sacs of
Function: Allows passage of materials -—-{é’r\\ f’ , o 1"(## lung tissue
by diffusion and filtration in sites wh&re " T Lﬁii Nuclei
protection is not important; secretes A - . <1/ of squamous
lubricating substances in serosae. o : ) )

g epithelial
a o~ e cells

Location: Kidney glomeruli; air sacs : : “

of lungs; lining of heart, blood vessels,
and lymphatic vessels; lining of ventral
body cavity (serosae). L #

Photomicrograph: Simple sguamous epithelium
forming part of the alveolar (air sac) walls (200=).

http://www.trbtnpsc.com/2018/07/latest-plus-one-11th-standard-tamil-medium-study-materials-download.html



adasa www.TrbTnps.com

Simple Cuboidal Epithelium

(b) Simple cuboidal epithelium

Description: Single layer of
cubelike cells with large, spherical
central nuclei.

Function: Secretion and Hlsnmtﬁlll} ) 40

Location: Kidney tubules; ducts
and secretory portions of small
glands; ovary surface.

i - . ‘__‘-:'L-| L = ] =
o - N el ) oy WL,
T s R e B L Y

[ '|: £

Photomicrograph: Simple cuboidal epithelium
in Kidney tubules (430=).
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Simple Columnar Epithelitm ™

Description: Single layer of tall cells
with round to oval nuclei; some cells
bear cilia; layer may contain mucus-
secreting unicellular glands [goblet

simple
columnar
epithelial
cell

Function: Absorption; secretion of

mucus, enzymes, and other substances;

ciliated type propels mucus (or

reproductive cells) by ciliary action.

Location: Nonciliated type lines most

of the digestive tract (stomach to anal

canal), gallbladder, and excretory ducts Basement
membrane

of some glands; ciliated variety lines
small bronchi, uterine tubes, and some
regions of the uterus. Photomicrograph: Simple columnar epithelium
of the stomach mucosa (1150x).
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Pseudostratified Ciliated Célumnar

Epithelium

(d)} Pseudosstratified columnar epithelium

Description: Single layer of cells of
differing heights, some not reaching
the free surface; nuclei seen at different
levels; may contain mucus-secreting
goblet cells and bear cilia.

- '-1 -

Funetion: Secretion, particularly of
mucus; propulsion of mucus by ciliary
action.

Lecatien: Nonciliated type in male's
sperm-carrying ducts and ducts of large
glands; ciliated wariety lines the trachea,
most of the upper respiratory tract.

Trachea

Cilia
= Mucus of
goblet cel

| ~Pseudo-
| stratified
epithelial
layer

Basemen
membrans

Photemicragraph: Pseudostratified ciliated
columnar epithelium lining the human trachea (780}
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Stratified Squamous Epithelium

(e} Stratified sgquamous epithelium

Description: Thick membrane composed
of several cell layers; baszal cells are _ o
cuboidal or columnar and metabolically &

active; surface cells are flattened R I
(=quamous); in the keratinized type, the ¥ : :
surface cells are full of keratin and dead;
basal cells are active in mitosis and

produce the cells of the more superficial B :gjilf}dus
layers. epithelium
Functi Protects underlying ti .
ion: Pr umn ing tissues ¥ Ba t

in areas subjected to abrasion. L n;ﬁz:zL
Location: Nonkeratinized type forms the f,\' . c ecti
moist linings of the esophagus, mouth, i _ﬂnn e

A s tissue
and vagina, urethra and anus; '

keratinized variety forms the

- = of e brane. Photomicrograph: Stratified squamous epithelium

lining the esophagus (430x).
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Stratified Cuboidal Epithelium”

{f) Stratified cuboidal epithelium

Description: Generally two

layers of cubelike t:elh.l [ﬁw ;, + .

= _——— Cuboidal
/@ epithelial
cells

Function: Protection | T

Location: Largest ducts of sweat
glands, mammary glands, and
zalivary glands.

Duct
lumen

Photomicrograph: Stratified cuboidal epithelium forming
a salivary gland duct (285x).
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Stratified Columnar Epithéeliim

{g) Stratified columnar epithelium

Description: Several cell layers;
basal cells usually cuboidal;
superficial cells elongated Bazeme
and columnar. membr:
J grr
"r .||r |-
Function: Protection; secretion. ctratifie
column.
Location: Rare in the body; small epitheli
amounts in malk urethra and in large
ducts of some glands.
— Underly
connec

Photomicrograph: Stratified columnar epithelium tizszue
lining of the malke urethra (315x).

Urethra
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Transitional Epithelium

{h) Transzitional epithelium

Description: Resembles both
stratified squamous and stratified
cuboidal; basal cells cuboidal or
columnar; surface cells dome shaped _
or squamous-like, depending on i e T
degree of organ stretch. ' . Y DA

] 1 Il.q:' : iy
' Eﬁﬂﬂﬂ“iﬂﬁﬂl

[l
epithelium
Function: Stretches readily and
permits distension of urinary organ -
by contained urine. S __!.I ~#_; _; _ . . 3 Bacement
Location: Lines the ureters, bladder, ”'_"'-: : ,'f rﬂf : J membrane
and part of the urethra. . o u,,?l‘ % -!- - A ] g S, Connective
tissue

Photomicrograph: Transitional epithelium lining the bladder,

relaxed state (390x); note the bulbous, or rounded, appearance
of the cells at the surface; these cells flatten and become
elongated when the bladder is filled with urine.
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Intercellular
space

LI

Intermediate
filament
(keratin)

Linker
glycoproteins

(b) Desmosomes: Anchoring junctions bind
adjacent cells together and help form an
internal tension-reducing network of fibers.
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Gap Junction

Intercellular
space

Channel
between cells

(c) Gap junctions: Communicating junctions
allow ions and small molecules to pass
from one cell to the next for intercellular
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Microvillus

Actin
fillaments
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Centrosome matrix

\
\ / / Centrioles

(a)

Microtubules  (b)
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Cartilage-
forming
cells

C Adipose
tissue

Matrix

Cell
nucleus R

..'- - N
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Colla N it
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fibers

D Cartlge
(at the end of a bone)

= Fibrous connective s I =3 %tinf canal
tissue (forming I R i EA T A S Matrix
H tﬂ'ﬂdﬂﬂ} 1 ' g’ x s " ] v i j.:- % ;

tissue (under
the skin)
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Nucleus Axon lerminal
(cell body)

Dendrite l
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Dendrites Dendrites

Dendrites Axon

Axon
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ANIMAL TISSUES

Epithdial Muscular Connective Nervous
|
| | | | |
Squamous Cuboidal Columnar Ciliated Glandular
(flattened)  (cybical) (tall (with (with
or cilia) secretory
Pillar-like) function)
| | !
Striated Nonstriated Cardiac
| | _ | | |
Areolar Dense Regular Connective Adipose Skeletal Fluid
Tissue (Vascular Tissues)
|
| | |
Tendon Ligament | | ! I

Cartilage Bone Blood Lymph

| | |
Hyaline  Fibrous  (alcified
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