Histology, Epithelial Tissue

1.Tissues. Classification

2.General properties of
basic tissues

3.Epithelial tissue - principal
characteristics and functions

4.Classification of epithelium
5.Types of epithelia:
v’ covering epithelia - types
v glandular epithelia - types




Tissues - concept
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(1771-1802)
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1801 - 21 types of tissue

= August Franz Josef Karl Mayer, histology;
1819 - 8 types of tissue Four types of tissue

= Franz von Leydig, 1857 y#=" 7=
— 4 basic types: r &

v' Epithelial tissue

v Muscle tissue

v Nervous tissue
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Table 4-1. Main Characteristics of the Four Basic Types of Tissues.

Tissue Cells Extracellular Matrix| Main Functions

Nervous Intertwining elongated processes None Transmission of nervous impulses

Epithelial |Aggregated polyhedral cells Very small amount |Lining of surface or body cavities, glandular secretion
Muscle Elongated contractile cells Moderate amount Movement

Connective | Several types of fixed and wandering cells| Abundant amount Support and protection




8.~ v Regeneratlon _. [
: > physiological - permanent and cyclic (e | ®
> reparative l S

v" Degeneration o |
E@? v Hypertrophy - increase in cell size o | of o

a .[ u !l' : ’ .
:> — (Gr. unep, excess + Tpopn, nourishment)

;'f«_r; 2 a2 HyperpIaSIa increase in cell number
e ) _l'\OJ{,'/ (Gr. unep, excess + plésein, to form)

: v Atrophy - wasting awa 000  (sesa
:Q“““““ o e o Dot EH%% M=o
~—— » numerical (myocardium)
> volumetric ggg
v Aplasia (Gr. a, not + plésein, to form)
v' Metaplasia (Gr. change in form):
> physiological
» pathological

v Neopla5|a (Gr. new growth) -
= tumor degeneration g gl sl
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Epithelial tissue

ez S =l
‘ud Textus epithelialis: PTG 2
= Gr. éni, epi, upon + BnAr, thélé, nipple -“*@
= Origin - from all three germ layers of the embryo** “"*‘
= The tissue that: s G
v covers surfaces in the body - epidermis
v’ lines cavities of hollow organs - epithelium
> digestive system
» respiratory system
» urinary system
» reproductive (genital) system

» cardiovascular system

= Many glands are also formed from epithelial tissue
(sweat and sebaceous glands, pancreas, liver)

- parenchyma
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Epithelial tissue - functions

Ma|n functlonS'
v protection (barrier), transport and secretion

Single layered epithelia:

[ Multilayered epithelia: J

Protect against friction and
injury

!

Communication/gateway

Barrier to water, disease
some toxing etc

R ER W wv‘\uuuv -

( Important in regulated
transport of cells/molecules

Lower layers regenerate
upper layers
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£ = Common features:
v epithelial cells rest on a
basement membrane

v morphological and
functional cell polarity -
basal and free apical poles

v avascular tissue -
lacks blood vessels

v rich innervation

v limited intercellular space

v high regeneratory capacity Ao
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v' Basal lamina, lamina basalis:

50-100 nm

> proteins: type IV collagen,
(types XV and XVIII)

> heparane sulfate proteoglycans:
perlecan, agrin

> glycoproteins:
laminin, entactin (or nidogen)
v" Anchoring fibrils:
> type VII collagen

v' Reticular lamina, lamina reticularis:

> type III collagen

= Major functions:
> elastic support
» semiconductive filter

v

v

Hemi-
desmosome

Lamina densa

‘
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Anchoring — Microfibrils|

fibril

Lamina lucida Reticular lamina

Hemidesmosomea \
S2evs ‘ : "
] iae . P ‘ ~ e /4 3
> 5 ,: - V‘ ‘. f &
- »

C-termnal VIl

Anchoring plaque
domain

Collagen 1ype IV

Collagen libers
types land In

Anchoring Libril
Collagen type VI

Lamina basalis - 120-250 nm:
» lamina densa - 60-120 nm
» lamina rara (lucida) externa et interna - 40 nm

Lamina reticularis s. fibroreticularis - type III collagen
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| = Barrier (impermeable) junctions:
v'tight junction, zonula occludens

v occluding strip, fascia occludens
v'occluding spot, macula occludens

= Adhering (anchoring) junctions:
v punctum adhaerens
v'belt desmosome, zonula adhaerens

v'spot desmosome, macula adhaerens |
(Gr. desmos, band + soma, body) |7,

= Communicating junctions:
v'gap junction, nexus
v'synapse

= Junctional complex
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! Epithelial tissue - classification

Epithelial tiss ues

1
| |
Simple Compound
(one cell thick) (more than one-cell thick)

1
I i ] 1
Squamous Cuboidal Columnar Ciliated Pseudostratified

T ]
Columnar Cuboidal

T ]
ili I )
OMIrongy Clisted Stratified Transitional
| I | : |
Squamous Cuboidal Columnar Columnar ciliated
1

| 1
Keratinized Non-Keratinized

b

Classification of Epithelial Tissues

=)

_Shopes  Semple ol
& = R
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o = e
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| Squamous | Simple squamous

S
Stralified squamous Transitional
“ ')
] ’ Y Y v v
- o aw -
- ,L.k ...._._‘
.
| Cubdidal | Sample cuboidal
L

i Y 4
i1r‘,*rz’.

@ b seeesese

Columnar Simple columnar
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A sl 00 g 7 Epithelial tissue - classification
= Covering epit |
v simple
» squamous
> cuboidal

» columnar

> pseudostratified zm:‘?:mmr
ciliated columnar

v stratified
» squamous nonkeratinized
» squamous keratinized
» columnar
» transitional (of Henle)

= Glandular epithelia:
v’ exocrine

Stratified
squamous

T
1‘_/5-_’/-"
- g,

Simple columnar
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Simple squamous epithelium

§_— Epithelium ‘
» A
Basement \\’0 "\

Lamina propria - & N

I
Sl /L "\ Simple squamous epithelium

. Endothelial cells
L T‘\\/

. : T . "';}? SR AN 7
= Epithelium that lines € WWal=n,  — At

blood and lymph vessels == A 1 1 . A
(endothelium, vasothelium) A 59 34 o
v’ squamous in shape cells N A et Ny (v 7
v’ a prominent, protruding - - -

nucleus
v’ covering and metabolic

functions

= Epithelium that lines certain|
body cavities, such as the

pleural and peritoneal

Simple squamous epithelium
Mesothelium

cavities (mesothelium)
Prof. Dr. Nikolai Lazarov
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Epithelium

membrane

Capillaries

covering:

v  ducts of the @z:.}%

exocrine glands
v ovary
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= absorption:
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v walls of renal tubules

secretion:
v thyroid gland (follicles)
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= covering:
v ducts of the
exocrine glands

= absorption:
v intestinal villi

= secretion:
v’ stomach
v large intestine
v  uterus

= ciliated:
v Fallopian tubes
v’ distal bronchi
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absorptive cells, enterocytes (90%

v mucous (goblet) cells

v' basal (stem) cells

Exocytosis

Accumulation of
glycoprotein
granules

Golgi complex:
Terminal
glycosylation
and sulfation
of proteins

RER:
Protein synthesis
and initial

glycosylation

Basal lamina

Amino acids and Monosaccharides
monosaccharides and sulfate
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Terminal bars

Goblet cells
Basal cell

Basement
membrane

= covering:

Lamina propria |

v large ducts
of the exocrine glands

= ciliated:
v' upper respiratory tract
v epididymis
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Surface
epithelium
(facet cells)

Basal
epithelium

?T? -

Basement
membrane

?:‘: ;— ":‘-:—:;:__5 Lamina propria]
= Uroepithelium (urothelium):

v lining of renal calyces
v urinary tract — ureters & bladder

The form of the cells changes
according to the degree of
distention of the organ:
v’ five or six cells in thickness
v small basal cells

v larger pear-shaped cells in
the middle layers

v superficial cells are rounded
and frequently binucleate
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Skin (epidermis): |
_ squamous. ./
> covers dry surfaces keratinizing epithelivi /i
> most superficial cells involute and Maksaaes = £
are transformed into dead scales [FaSfs, 3

of protein (keratin) without
discernible nuclei

> 5 layers of keratinocytes:

v stratum basale

v stratum spinosum
v stratum granulosum
W{%;‘t‘h,—m '* v stratum lucidum
. 58 e v stratum corneum -
ol AL T A5 keratin
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\

.0 Stratified squamous nonkeratinizing

Stratified squamous epithelium

= Mucous epithelium -
covers wet surfaces:
v oral cavity

Basement
membrane

v oropharynx

v’ esophagus Y N e A R S S )

AL re, LN m e Sbvatifled squamous> e -

v anal canal gt SN Menkeratinizing epltl;eP}n‘n':
PN NN, ¥ A

v vagina

= Metaplasia

= Corneal epithelium

A

-

€
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Stratified odboidal épithelium

= Bilayered cuboidal epithelium:
v ducts of the sweat glands

= Stratified columnar epithelium: &2
v rare — only in small areas Stratified c’,;,,;.a,epn

v large ducts N
of salivary glands

v  part of the urethra
v ocular conjunctiva
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downgrowth into the subjacent
connective tissue.

[Proliferation of cells and their 1

he 809803838)A5A0
- = g,
e e P \ = ¥ .

. e T Basal lamina e,

Connective tissue —— -? A4—A0

p—
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Exocrine glands L=

(Gr. exo, outside, +
krinein, to separate): w
v' retain their connection with
the surface epithelium Emc cmgm..s Follailal et
formation forming endocrine gland gland formation

v" tubular ducts

= Endocrine glands
(Gr. endon, within, +

krinein)
v connection with the

surface is lost
during development

v' ductless
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’

= General composition:
v  secretory portion
v ducts
= Some exocrine glands:
v salivary glands
v exocrine pancreas
v prostate

v sebaceous and sweat
glands

v mammary glands etc.

-
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it is a tubulo~
alveolar gland.

it 15 « tubular it is an alveolar or

exocrine gland. acinous gland.

1f duct doesn’t branch: If duct branches:

it is a compound gland.

it is o simple gland.
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T B x ] . . -
#4.° ¢ Principal types of exocrine glands
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‘/ St ru Ctu re Simple Simple coiled Simple branched Simple branched
tubular tubular tubular acinar

v product secreted
v method of secretio

= Structural types:

N

v simple
(unbranched) Sj
> tubular 179 /\ﬁ
: A
» acinar
7,

v compound
(branched)

%7/ |

> tubular
i ongalves
@ » acinar (alveolar) .
C d | C d C d
> tubuloalveolar e Compotn Compoun
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= Exocrine glands - product secreted:
serous acinus v’ serous (glandula serosa)
v mucous (glandula mucosa)

mixed acinus
/

mixed (glandula seromucosa)

»
vz

; D =
q&é\ﬁen{a}}q{;%
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Serous glands - examples:
v parotid gland
v lacrimal gland
v/ exocrine pancreas
= Serous cells:
v’ arranged in acini

v’ produce a watery material,
isotonic with blood plasma

T SR
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» with a small lumen in the center

» polarized, pyramidal in shape cells
Serous @ containing zymogen granules
e secrete a fluid, rich in proteins (enzymes)

T Time
Ny

Few
minutes

Myoepithelial ce

¢~ Approximately
1 hour

Golgi-Apparat

Nukleus

rauhes *
endoplas-
matisches
Retikulum

Mitachondrien

Amino acids
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»with a larger lumen in the center

»cuboidal to columnar in shape cells, organized as tubules
e containing PAS-positive mucous material

e produce a viscous lubricating gel, rich in glycopro

Mucous glands - examples:
v labial and buccal glands
v' esophageal and pyloric glangs
v' Brunner’s duodenal glands

"
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Accumulation of
glycoprotein
granules

Golgi complex:
Terminal
glycosylation
and sulfation
of proteins

5

RER:
Protein synthesis
and initial
glycosylation
iy,
S || e
- o - - w4
n_ o —— 5
Amino acids and Monosaccharides
monosaccharides and sulfate

~ ~60 minutes

> ~30 minutes

»Seconds
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Mixed acinus

»with a large number of mucous cells forming tubules

> relatively fewer serous cells, constituting serous demilunes
(of Gianuzzi or Heidenhein)

»myoepithelial cells surround each secretory portion

Myoepithelial cells Intercellular Myoepithelial cells
secretory canaliculi

SN 38
S

Serous acinus

-
L b Y] ]

ucous L
(h:ell /{»@{V ;e »f‘” Serous
Intercalated duct i\e\r‘e i eame Y@ demilune
-3 Vs £ -."? A
=S ‘ 4 ,. B 7
A 2 & \ ‘h‘”f.',

Mucous tubule

’ o A ] :
™A e AAEss

= Mixed glands - examples:
v' most salivary glands
¢ v anterior lingual glands
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;,:;',- Exocrine glands
- method of secretion: | [
®

v'merocrine (eccrine) glands - exocytosis:
Gr. meros, part + krinein, to separate

»most of the exocrine glands (eg, the pancreas)
»some endocrine glands

v'apocrine glands: Gr. apo, away from + krinein
»aromatic glands oo,

»large sweat glands Se%,
»mammary glands ,,,.‘.?f"-'--\T
v'holocrine glands: N

Gr. holos, whole + krinein
»sebaceous glands in the skin 1

»tarsal (Meibomian) glands @
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Endocrine glands

= Endocrine glands:
v secrete their products,

- E'ocrine glands - types: hormones, directly into the blood

v endocrine cells may form ¥ ductlfss - -
anastomosing cords on theclen KR .
> anterior lobe of the pituitary = *™= f& &
> parathyroid gland cortcotopin (ACTH) _‘( % B looseron)
> adrenal gland — '
v' endocrine cells may arrange
as vesicles or follicles . |
> thyr0|d gland s

Corticotropin |-
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Thank you ...
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