Anatomy & Physiology

Chapter 3

Body Tissues
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Body Tissues

ACells are specialized for particular functions
ATissues

AGroups of cells with similar structure and
function

AFour primary types
A Epithelium
A Connective tissue

A Nervous tissue

A Muscle
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Epithelial Tissues

AFound in different areas
A Body coverings
A Body linings
A Glandular tissue
A Functions
A Protection
A Absorption
A Filtration

A Secretion
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Epithelium Characteristics
ACells fit closely together

ATissue layer always has one free surface

AThe lower surface is bound by a basement
membrane

AAvascular (have no blood supply)

ARegenerate easily if well nourished
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Classification of Epithelium

ANumber of cell layers

e . . /— Apical sprface
ASimplel one layer Pl i S

Basal surface Simple

AStratifiedi more .

than one layer e ssotats

Basal surface
(a) Stratified

Figure 3.17a
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Classification of Epithelium

AShape of cells

ASquamOU$ ;quamous —
flattened (O -
ACuboidali cube = Cuboidal v
shaped
AColumnari
columnlike (] X
(b) Columnar

Figure 3.17b
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Simple Epithelium

ASimple squamous

ASingle layer of flat
cells

Nucleus of
squamous

Basement
membrane

AUsually forms
membranes

(a) Diagram: Simple squamous

2 o
Air sacs of

epithelial cell

A Lines body
cavities

A Lines lungs and
capillaries

N
L
- lungs
N
s( ‘Nuclei of
<7/ squamous
S5 it D / epithelial
< cells
\"\\g.
" NN
Photomicrograph: Simple

squamous epithelium forming part
of the alveolar (air sac) walls (400x).
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Simple Epithelium

ASimple cuboidal

Basement
membrane

ASingle layer of
cubelike cells

ACommon in
glands and their
ducts

(b) Diagram: Simple cuboidal

Simple
cuboidal
epithelial
cells

AForms walls
of kidney tubules

Basement
membrane

Connective
tissue

A C Ove rS th e h.otofnicfog!-aph: Sile cuboidal
ovar | es epithelium in kidney tubules (400x).

Figure 3.18b
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Simple Epithelium

ASimple columnar

ASingle layer of tall
cells

AOften includes
goblet cells, which
produce mucus

ALines digestive
tract

Nucleus of simple
columnar epithelial cell

Basement
membrane

(c) Diagram: Simple columnar

Simple
columnar
epithelial
cell

Basement
membrane

Photomicrograph: Simple columnar
epithelium of the stomach lining
(1300x).

Figure 3.18c
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Simple Epithelium

A Pseudostratified

A Single layer, but

some cells are shorter

than others

A Often looks like a
double cell layer

A Sometimes ciliated,
such as In the
respiratory tract

A May function in
absorption or
secretion

Pseudo-
stratified
epithelial

layer

Basement
membrane

(d) Diagram: Pseudostratified (ciliated)
columnar

Cilia
/ Mucus of
5 wal goblet cell

Pseudo-
stratified
" epithelial
layer

Basement
membrane

Connective
tissue
Photomicrograph:

Pseudostratified ciliated columnar
epithelium lining the human

trachea (400x).

Figure 3.18d
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Stratified Epithelium

A Stratified squamous

A Cells at the free edge

are flattenec

A Found as a protective

covering where
friction IS common

A Locations
A Skin
A Mouth
A Esophagus

Stratified
squamous
epithelium

Basement
membrane

(e) Diagram: Stratified squamous

Nuclei

— Stratified

squamous
epithelium

Basement
membrane

%
Photomicrograph: g:::: Fiie
Stratified squamous
epithelium lining of
the esophagus (300x).
Figure 3.18e
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Stratified Epithelium

AStratified cuboidal

ATwo layers of cuboidal cells

AStratified columnar

ASurface cells are columnar, cells
underneath vary in size and shape

AStratified cuboidal and columnar

ARare in human body

AFound mainly in ducts of large glands
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Stratified Epithelium

ATransitional
epithelium

AShape of cells

depends upon the
amount of

stretching

ALines organs of the
urinary system
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Transi- -
tional
epithelium : .

Basement
membrane

(f) Diagram: Transitional

Basement
membrane

Transitional
epithelium

- - :
- Connective
tissue

Photomicrograph:
Transitional epithelium lining of
the bladder, relaxed state (500x);
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.

Figure 3.18f



Glandular Epithelium

AGlandi one or more cells that secretes a
particular product

ATwo major gland types

AEndocrine gland

A Ductless

A Secretions are hormones
AExocrine gland
A Empty through ducts to the epithelial surface

A Include sweat and oil glands
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Connective Tissue

AFound everywhere in the body

Alncludes the most abundant and widely
distributed tissues

AFunctions
ABinds body tissues together
ASupports the body

AProvides protection
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Connective Tissue Characteristics
AVariations in blood supply

ASome tissue types are well vascularized

ASome have poor blood supply or are
avascular

AExtracellular matrix

ANon-living material that surrounds living
cells
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Extracellular Matrix

A Two main elements

A Ground substandemostly water along with
adhesion proteins and polysaccharide molecules

A Fibers
A Produced by the cells
A Three types
A Collagen fibers
A Elastic fibers

A Reticular fibers
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Connective Tissue Types

Bone cells in
lacunae

A Bone (osseous tissue) e ®

A Composed of:

A Bone cells in
lacunae (cavities)

A Hard matrix of
calcium salts

Central canal

A Large numbers of
collagen fibers

Lacunae

Lamella

A Used to protect and
support the body

Photomicrograph Crbss sectlonal view
of ground bone (70x).

Figure 3.19a
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Connective Tissue Types

AHyallne cartilage

AMost common
cartilage

Lacunae <&

AComposed of:

A Abundant
collagen fibers

A Rubbery matrix

AEntire fetal .
skeleton Is hyaline -
Cartl I a.g e PhotomicrOQr: Hyaline cﬁlage -

from the trachea (300x). Figure 3.19b
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Connective Tissue Types

AElastic cartilage

AProvides elasticity

AExampIe: supports the external ear

Chondrocyte
Y in lacuna

! = 4. Matrix

Photomicrograph: Elastic cartilage from
the human ear pinna; forms the flexible
skeleton of the ear (800x).

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings



Connective Tissue Types

AFibrocartilage

AHighly
compressible crondr |

cites in
lacunae

AExample: forms  comsen &
cushionlike discs
between vertebrae

Chondrocyte
in lacuna

Collagen fiber

Photomicrbgraphi Flbrocartllage of an
intervertebral disc (200x).

Figure 3.19c

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings



Connective Tissue Types

A Dense connective tissue

A Main matrix element
IS collagen fibers

Collagen
fibers

A Cells are fibroblasts ...,

fibroblasts

A Examples

A Tendoni attach
muscle to bone

A Ligaments attach
bone to bone

———Nuclei of
~ fibroblasts

otomicrapl;é ese fibrous connective
tissue from a tendon (1000x).
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Connective Tissue Types

AAreolar connective
t|Ssue Mucosa —

'/'J:\:( }— "\' el
epithelium '\ (68 -

AMost widely
distributed

Nuclei of

ConneCtlve tlssue fibroblasts  Luld

ASoft, pliable tissue @5 v

s — Elastic
~ 4 fibers

AContains all fiber
types

ACan soak up
excess fluid

—~——~— Collagen
fibres

Ny Fibroblast
- nuclei

’ /' -y “/, N <j| : “uf L
Photomicrograph: Areolar connective tissue, a
soft packaging tissue of the body (400x).

Figure 3.19e
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A Adipose tissue

Nuclei of
fat cells

Connective Tissue Types

A Matrix is an areolar
tissue in which fat
globules predominat

Vacuole
containing

AMany cells contain e
large lipid deposits

A Functions
A Insulates the body

A Protects some Lo

Ol’ganS z" ~— Vacuole
- containing
, . fat droplet
A Serves as asiteof &L &~
Photomicrograph: Adipose tissue from the
fu el Sto rag e subcutaneous layer beneath the skin (600x).
Figure 3.19f
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Connective Tissue Types

A Reticular connective

tissue g .
ADelicate network of WV 48ele®.
interwoven fibers Rotculsr AR T € 95
AForms stroma o i TETS R o "
fibers SPININS I @

(internal supporting
network) of
lymphoid organs

A Lymph nodes

White blood cell
(lymphocyte)

A Spleen

Reticular fibers

A Bone marrow

Photomicrogra‘ph: Dark-staining network
of reticular connective tissue (350x).

Figure 3.19¢g
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Connective Tissue Types

ABlood

ABlood cells
surrounded by
fluid matrix

AFibers are visible
during clotting

AFunctions as the
transport vehicle
for materials

w— Blood cells
in capillary

White

(h) Diagram: Blood

> @ S A

| Ol'\ ‘I\Q
(white blood cell)

©_ WO
G;Yﬂ Red blood cells

OO0
o Monocyte
O (white blood cell)

Photomicrograph: Smear of human blood
(1500x); two white blood cells are seen among
the red blood cells.

Neutrophil

Figure 3.19h
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Muscle Tissue

ALocations: found throughout the body
AFunction is to produce movement
ALong, cylindrical cells capable of contraction
AThree types

ASkeletal muscle

ACardiac muscle

ASmooth muscle
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Muscle Tissue Types

ASkeletal muscle

AMovement can be
controlled
voluntarily

ACells attach to
connective tissue

= — Nuclei

ACells are striated

]»Part of muscle
3 i~ fiber

ACells have more thanjm s
one nucleus S

Photomicrograph: Skeletal muscle (approx. 300x).

Figure 3.20a
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Muscle Tissue Types

A Cardiac muscle

AFound only in the
neart

vV

A Function Is to pump
nlood (involuntary)

A Cells attached to
other cardiac muscle
cells at intercalated
disks

Vv

A Cells are striated

A One nucleus per cell

Figure 3.20b
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