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CHAP 4
TISSUES OF THE BODY



Tissues - Introduction

o Tissue — group of
similar cells having
common embryonic
origin and functions
together to carry out
specialized activities

e Histology — study of
tissues
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Tissues — Types

4 basic tissue types in
the body

 Epithelial tissue —
covers and lines body
surfaces and body
cavities and forms
glands

e Muscle tissue -
movement

SIMPLE SQUAMOUS
EPITHELIUM .

LOCATIONS: Mesothelia .
lining ventral body cavities; - *
endothelia lining heart 4
and blood vessels; portions
of kidney tubules (thin .

sections of loop of Henle);
inner lining of cornea;

:‘% LM x 238 Cytoplasm

Nucleus

alveoli of lungs

FUNCTIONS: Reduces
friction; controls vessel
permeability; performs Basal lamina —=

absorption and Connective tissue —-
secretion

{a) Lining of peritoneal cavity
STRATIFIED SQUAMOUS
EPITHELIUM
LOCATIONS: Surface of
skin; lining of mouth, throat,
esophagus, rectum, anus,

Squamous
superficial

Il
and vagina el
FUNCTIONS: Provides physical
protection against abrasion, Stem cells
pathogens, and chemical attack

Basal —
lamina
Connective
LM % 310 tissue

(b) Surface of tongue
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Tissues — Types cont.

e Connective tissue —
protects and supports the
body and its organs, binds
organs together, stores
energy as fat, helps
provide immunity to
disease

e Nervous tissue — detects
changes in the external
and internal environment
and responds




Embryonic Origin of Tissues

e 3 primary germ layers in
the embryo are ectoderm,
mesoderm, endoderm

* Epithelium comes from all
3 layers, all connective
and most muscle comes
from mesoderm and | :
nervous tissue comes from e
ectoderm o




Epithelium - Characteristics

* Epithelium - layers of
cells that cover e W

LOCATIONS: Mesothelia Pl o, ”

lining ventral body cavities; ’ - &
- endothelia lining heart o T j'" i
and blood vessels; portions I . =
of kidney tubules (thin K Vg i
sections of loop of Henle); F i it < A
inner lining of cornea; | T (O™ Bl o
alveoli of lungs 5
: % LM x 238 Cytoplasm
S u S FUNCTIONS: Reduces Nucl
friction; controls vessel ucleus
permeapiliw; performs Basal lamina —
absorption and Connective tissue ——
secretion
o Glands - structures —
STRATIFIED SQUAMOUS
EPITHELIUM
- LOCATIONS: Surface of —g
skin; lining of mouth, throat, Sg”:mgésl
attached to or derived = == °
. cells
and vagina

FUNCTIONS: Provides physical

- - protection against abrasion, Stem cells
f h I h pathogens, and chemical attack [ T %= 13 e
rom epitherium tna -
ath ] - ; o lamina

Connective ———

1 LM * 310 tissue
proauce Tiul ~ A
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Epithelium — Characteristics
cont.

e Cellularity — composed of
tightly packed cells
connected by cell
junctions with little space
between cells

 Polarity — epithelium has
surface exposed to
external or internal surface
and basal surface attached
to adjacent tissues
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Epithelium — Characteristics
cont.

 Polarity cont. — apical or
exposed surface and basal
or attached surface called
basal lamina differ in
membrane structure and
function

o Cytoplasmic organelles
distributed differentially
along the 2 surfaces




Epithelium — Characteristics
cont.

e Attachment — base of
epithelium is bound to
thin basal lamina or
basement membrane

o Basal lamina is
complex structure
forms by basal surface
of epithelium and
underlying connective
tissue




Epithelium — Characteristics
cont.

e Avascularity — no blood
vessels so cell nutrients
obtained by diffusion or
absorption from the
exposed or attached
surfaces

* Regeneration — rates of
cell division and
replacement typically
much higher in epithelia
than in other tissues

SIMPLE SQUAMOUS

EPITHELIUM

LOCATIONS: Mesothelia
lining ventral body cavities;
endothelia lining heart

and blood vessels; portions

P
of kidney tubules (thin
sections of loop of Henle);
i i mea; |

ner lini f
Iveoli of lung:
FUNCTIONS: Reduces |~ ik

friction; controls vessel . ¢ #
permeability; performs
absorption and
secretion

STRATIFIED SQUAMOUS

EPITHELIUM

LOCATIONS: Surface of
skin; lining of mouth, throat,
esophagus, rectum, anus,
and vagina .
; Y . T
FUNCTIONS: Provides physical -
protection against abrasion, .
pathogens, and chemical attack S S

LB T N
B

P Basal —
q. ! ﬂ amina
\ cj’f > Connectiv
=) LM x 310 tissue
f (b) Surt: f tong
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Epithelium — Functions

* Provide physical
protection — abrasion,
dehydration, destruction
by chemical and
biological agents e
« Control Permeability —
epithelium act as barriers g B ot
for entry of chemicals and T,
different epithelia are
Impermeable to selectively
permeable and can be
modified In response to
stimuli




Epithelium — Functions cont.

Provide sensation — most
epithelium are extremely
sensitive to stimulation
due to large sensory nerve
supply present

Produce specialized
secretions — gland cells
scattered among other
epithelial cells and
discharge onto a surface or
Into interstitial fluid

x 1413
(b) Sweat gland duct



Epithelium — Covering and
Lining Type

 SKin, outer covering of
some internal organs, — smse  CEEe

LOCATIONS: Mesothelia ¥, o, r
lining ventral body cavities; ’ - ¥
- - - endothelia lining heart o T j'" i
and blood vessels; portions I . =
of kidney tubules (thin K Vg i
sections of loop of Henle); F e
inner lining of cornea; | T (O™ Bl o
alveoli of lungs \ f 5
: ’J‘% LM x 238 Cytoplasm
V SS S u S FUNCTIONS: Reduces Nucl
) friction; controls vessel ucleus
permeapiliw; performs Basal lamina.
T absorption and Connective tissue
secretion
body cavities and T —
STRATIFIED SQUAMOUS
EPITHELIUM

- Sguamous
superficial =
cells =

- -
LOCATIONS: Surface of

I n e r I O r O SO I I l e O skin; lining of mouth, throat,
esophagus, rectum, anus, =
and vagina 3 = = =

FUNCTIONS: Provides physical —
L)

- - " /
protection against abrasion, i T, g — Stem cells OO0 o d /
pathogens, and chemical attack [ - = elelelse[er e /0fC 5

" uleleefe|ofo]o]e [o [ 7

Basal —— = = “a
lamina e ﬁ/
Connective +—— —_
LM x 310 tissue s
(b) Surface of tongue
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Epithelium — Covering and
Lining cont.

e Classification based on 2
criteria — 1st- number of T

EPITHELIUM

LOCATIONS: Mesothelia
— lining ventral body cavities;
— — endothelia lining heart
and blood vessels; portions
- s
simple and >1 layer = i
alveoli of lungs
FUNCTIONS: Reduces |~ =M

stratified & 2"d-cell shape &= 4

pt

secretion

- Sq u am O u S - fI atte n ed STRATIFIED SQUAMOUS

EPITHELIUM

- LOCATIONS: Surface of
an Sca e I e — t e n skin; lining of mouth, throat,
esophagus, rectum, anus,
and vagina "y
FUNCTIONS: Provides physical | b, 4

cuboidal - like cubes & S
columnar - longer than ~
wider and transitional e
where shape changes




Epithelium — Covering and
Lining cont.

e Simple squamous — single
layer of flat cells function ...

EPITHELIUM

- - - - - ¥ % " L r
In filtration, diffusion A
] ] lining ventral body cavities; o Fi

endothelia lining heart 4 . i

and blood vessels; portions I . =

osmosis and secretion in  EEESEL e

inner lining of cornea;

alveoli of lungs

serous membranes

LM x 238 Cytoplasm

friction; controls vessel . ¢4 Nucleus . =S e 7
permeability; performs Basal lamina | -
- - absorption and Connective tissue
* FOuna fning nioo weeren
STRATIFIED SQUAMOUS

vessels, heart, lymphatic oy

skin; lining of mouth, throat,

vessels, air sacs of lung, i

; : s
FUNCTIONS: Provides physical -
protection against abrasion,

kldney glomerulu S, g i i | ﬁ
epithelial layer of serous &

(b) Surface of tongue

m e m b ran es Copyright @ 2004 Pearson Edusation. . InE.. publiching as Benjamin Cummi ngs



Epithelium — Covering and
Lining cont.

o Simple cuboidal -
cube like — wide as
long — function In

secretion and T e
absorpti on e.: _.
 Found on surface of |

ovary, kidney tubules,
thyroid gland, small
ducts of many glands



Epithelium — Covering and
Lining cont.

e Simple nonciliated
columnar - single
layer of rectangular

MMMMMMMMMMMMM

L—..._.."': o m ,m
¢ ™ Microvilli

- -
cells—f
u | | RSN
LOGATIONS: Lining of . gy
stomach, intestine, gallbladder, g -
; collecting ¢
- -  ductsof kidneys % y
secretfion an T ' L
secretion, absorption ’
¥
y B lamina
- y , T i i
s & Pl =
d sorptlon (@ s
- LM > 350
Copyright 2004 Pearson Edusaticn, Ine., publishing as Benjar

e Found lining the Gl
tract, ducts of many
glands, gallbladder



Epithelium — Covering and
Lining cont.

o Simple ciliated columnar
—single layer of ciliated
rectangular cells that
function to move mucus &
other substances by ciliary
action

e Found in part of upper
respiratory tract and
uterine tubes and uterus
and central canal of spinal
cord




Epithelium — Covering and
Lining cont.

e Pseudostratified
ciliated columnar - all
cells attached to

basement membrane

"' ) O ———— Gilia ———_napeannnnnn A a0amanae faa (800000
LOCATIONS: Lining of , : AN AR RAMR i
Locanons: s | 1_E%/1LL. Il hl.,u'u,.b{dhu(mh g
ronchi; portions of male & E: [
ive tract AP B Nuclel g ‘ (
but not all cells reach SN L N AR
i AT _ Basal 3 L TE SR

|E/ " 3 a8 amina ¥ 2 | -u_il = o
Y - . Loose % ‘2;_& l/‘/ {
| 1 - 2 connective = =

| -4 > & tissue

{

appearance is of many
layers as nuclei are at
different levels



Epithelium — Covering and
Lining cont.

o Stratified squamous —
several layers of cells, —

EPITHELIUM

cuboidal to columnar deep o

endothelia lining heart

and blood vessels; portions

and squamous or flat i L
superficially that function  jewere. i

friction; controls vessel ' ¢4

= = permeability; performs
I n r I n absorption and
secretion

STRATIFIED SQUAMOUS

o Found in superficial layers .z

skin; lining of mouth, throat,

of skin, lining the mouth, =&~

. o
FUNCTIONS: Provides physical b, 4
protection against abrasion .

esophagus, vagina, part of =~ == EE
epiglottis, covering the i
tongue PR




Epithelium — Covering and
Lining cont.

o Stratified cuboidal — 2
or more cell layers
where surface cells are
cube like and function
IS protection and
limited secretion and
absorption

e Found only in ducts of
adult sweat glands and
part of male urethra




Epithelium — Covering and
Lining cont.

o Stratified columnar —
several layers of
polyhedral cells columnar
only in the apical layer
functioning in protection
and secretion

* Found in part of urethra,
large excretory ducts of
glands, part of conjunctiva
of eye




Epithelium — Covering and
Lining cont.

e Transitional — several
layers of cells where shape
IS variable — squamous

when stretched and i — —— —
cuboidal when relaxed so  EE5= o (o 60
fgnctlo_n — permits g
distention w "

e Found — urinary bladder
and parts of ureter and
urethra



Epithelium — Intercellular

Connections
o Epithelial cells firmly  « Adjacent cell
attached to each other membranes bonded by
by junctions Intercellular cement —
» Large areas of thin layer of
opposing cell proteoglycans
membranes containing
interconnected by cell ~ glycosaminoglycans
adhesion molecules such as hyaluronic

called CAMs acid



Epithelium — Intercellular
Connections cont.

e Cell junctions -
specialized areas of
cell membrane that

attach 1 cell to other
cells

« 3 main types — tight
and gap junctions and
desmosomes




Epithelium — Intercellular
Connections cont.

« Tight junctions — connect
the cells of tissues that
line the surface of organs

and body cavities very
tightly so water and other
solutes cannot pass
between cells due to the

lipid portions of the cell
membranes being locked
together by membrane
proteins




Epithelium — Intercellular
Connections cont.

« (Gap junctions — outer
layers of adjacent cells
converge but leave

tiny intercellular gaps
which is bridged by a
connexon, a

transmembrane
channel allowing
passage of small ions
and molecules




Epithelium — Intercellular
Connections cont.

e Desmosomes — used
where epithelial cells
subject to mechanical
stress

« CAMs and proteoglycans
link opposing cell
membranes and in each

cell 1s a dense area which
IS connected to the
cytoskeleton thus giving
strength




Epithelium — Intercellular
Connections cont.

e Types of desmosomes —
belt — form continuous
bands that encircle
cellsand the bands are

attached to the terminal
web

e Button —small discs

connected to bands of
Intermediate filaments
which act as cross-bridges
to stabilize the cells




Epithelium — Intercellular
Connections cont.

e Hemidesmosomes —
attach cells to
extracellular filaments

In basal lamina which
anchors epithelium to

underlying tissues




Epithelium — Attachment to
Basal Lamina

« Basal surface of
epithelium attached to 2
part basal lamina — close

to and secreted by
epithelium is lamina
lucida containing
glycoproteins and network

of fine protein
filamentsand acting to
restrict movement of large
molecules from
underlying CT




Epithelium — Attachment to
Basal Lamina cont.

o Deeper layer of basal
lamina i1s called lamina
densa and contains

bundles of coarse protein
fibers produced by the
connective tissue cells

which attach to fibers of
the reticular lamina and
give it strength and act as
a filter determining which
substances can diffuse In




Epithelium - Glandular

* Function — secretion done
by epithelial cells in
clusters deep to the
covering and lining
epithelium

e Gland -1 cell or group of

highly specialized cells S e
that secrete Into ducts, f T
onto a surface, or into UUDUT Ry
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Epithelium — Glandular cont.

e Classification —
endocrine — secretions
enter extracellular
fluid then the blood
stream (do not enter a
duct) — secretions
called hormones
regulate metabolic
functions

Exocrine — secrete Into
a tube, or onto a
surface — skin or
hollow organ

Structural
classification of
exocrine glands —
unicellular or
multicellular



Epithelium — Glandular cont.

 Unicellular —single
cell — goblet cell — no
duct but is a
unicellular mucus
secreting exocrine
gland

o Multicellular — cells
form distinct
microscopic structure
Or macroscopic organ




Epithelium — Glandular cont.

e Structural
classification of
multicellular exocrine
glands — use 2 criteria
— shape of secretory
portion and presence
or absence of branches
— simple — no branches
— compound — duct
branches

SIMPLE GLANDS

SIMPLE BRANCHED

SIMPLE ALVEOLAR

SIMPLE SIMPLE COILED SIMPLE BRANCHED
TUBULAR TUBULAR TUBULAR {ACINAR) ALVEOLAR
Examples: Examples: Exampies: Exampies: Examples:

Intestinal glands Merocrine sweat Gastric glands Not found in adult; a Sebaceous (oil)
(crypts of glands Mucous glands stage in development glands
Ligberkihn) of esophagus, of simple branched

tongue, ducdenum glands
COMPOUND GLANDS
COMPOUND COMPOUND ALVEOLAR COMPOUND
TUBULAR (ACINAR) TUBULOALVEOLAR
Examples: Examples: Examples:

Mucous glands (in mouth) Mammary glands Salivary glands
Bulboursthral glands {in Glands of respiratory

male reproductive system) passages

Testas (seminiferous Pancreas
tubules)

Copyright © 2004 Pearson Eduzation, Inc.. publishing as Benjamin Cummings.




Epithelium — Glandular cont.

e Structural
classification of

multicellular exocrine
glands — 2" criterion

used — shape of

secretory portion —
tubular — tube like — or
acinar — flask like

____Secretory ___
Section in wesiche
iz salivary gland
W I Golgi ——
\ b apparatus 2
A % Nucleus — N

(a) Merocrine

| _-Golgi
apparatus

Sebaceous
gland

Hair follicle

(c) Holocrine

Gopyright © 2004 Psarson Educalion, Inc., publishing s Benjamin Cummings.

Cells burst,

".' | releasing cytoplasmic Step3

contents ¢

Cells produce
secretion, increasing  Step2
in size

|___ Mitosis replaces

lost cells Stepd

™ Stem cell



Epithelium Glandular cont.

Classification
combines the 2 giving
— simple tubular,
simple branched
tubular simple acinar,
compound tubular or
acinar and compound
tubuloacinar

SIMPLE GLANDS

SIMPLE
TUBULAR

Examples:
Intestinal glands
(crypts of
Ligberkihn)

SIMPLE COILED

TUBULAR
Examples:

Merocrine sweat

glands

TUBULAR

Exampies:
Gastric glands
Mucous glands
of esophagus,

SIMPLE BRANCHED

tongue, ducdenum

SIMPLE ALVEOLAR
{ACINAR)
Exampies:
Not found in adult; a

of simple branched
glands

stage in development

SIMPLE BRANCHED
ALVEOLAR

Examples:
Sebaceous (oil)
glands

COMPQOUND GLANDS

COMPOUND
TUBULAR
Examples:
Mucous glands (in mouth)
Bulboursthral glands {in
male reproductive system)
Testas (seminiferous
tubules)

COMPOUND ALVEOLAR
(ACINAR)
Examples:
Mammary glands

COMPOUND
TUBULOALVEOLAR
Examples:
Salivary glands
Glands of respiratory
passages
Pancreas
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Epithelium — Glandular cont.

* Functional
classification of
multicellular exocrine
glands — based on
mode of secretion -
merocrine — product
released from
secretory vesicles by
exocytosis

Section in
salivary gland

Sebaceous
gland

Hair follicle

Gopyright © 2004 Psarson Educalion, Inc., publishing s Benjamin Cummings.

____Secretory ___

vesicle

Golgi ——

apparatus

Mucleus —

(a) Merocrine

/47

!
| _-Golgi
apparatus

A Mitosis replaces

Cells burst,

3| releasing cytoplasmic Step 3

contents ¢

Cells produce
secretion, increasing  Step2
in size

lost cells Stepd

J—stem cell

(c) Holocrine



Epithelium — Glandular cont.

Merocrine 1S most
common

Apocrine — involves loss
of cytoplasm and
secretory product

Holocrine — cell gets
packed with secretory
product and bursts killing
the cell which is renewed
by division of stem cells

Cells burst,

in size

B e
423 releasing cytoplasmic Step3
il contents

0






