@ UNIT 22 - ANIMAL TISSUES

Objectives

Introduction

After completing this unit you will be able to:

- understand the classification scheme for vertebrate tissues
+  identify the distinguishing features of each tissue
»  associate structure with function for each type of tissue

»  identify each tissue type

Vertebrates contain between fifty and several hundred different
kinds of cells, depending on how finely cne differentiates berween
ceil types. These diverse cell types are grouped into four cypes of
tissires based oa struenwre and function: epithelial, connective,
musenlar, and nervous iissues. Ceils with similar strucrire and
funection constimue & tissue, Tissues and their functions integrate to
form organs. An organ is composed of more than ope dssue type
and has a definite structure and function. Organs work together as
systems {for example, respiratory system, digestive sysiero, and so
on).
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1. Epithelial Tissue

Epithelial cells are tighty linked together with linle space or
extracellular material between them. Epithelial tissue consists of

- single or multiple layers of cefls. In all cases, one cell layer surface
Joes not have apother tissue over it. The other surface adheres w
an underiying layer called a basement membrane. Epithelial
ssuas cover the exterior of an organism, line the gut, line internal
cavities and tubes, and form the secretory portions of glands.
Epithelial cells perform three functions: (1) protect the underlying
tissues from dehydration and mechanical damage, {2) provide a
permeable barrier that can facilitate or impede passage of
materials, (3) provide sensory surfaces, and (4) secrete various
fluids. The two classes of epithelial tissue are simple epitbelium
and stratified epithelium.

A. Simple Epithelium

A layer of simple epithelium is one cell thick and is classified
aceording to the shapes of its cells (Figure 22.1).

pv—
Febascre oy
AL

Rl adi
simple squamous simple cuboidal simple columnar

Figure 22.1 Three shapes af epithelial ceils

1. Simple Squamous Epithelial Cells

Simple squamous epithelial cells have an irregular flattened shape.
The one ceil layer of simple squamous epithelium is 2 minumal
barrier o diffusion. Squamons cells line the alveoli of the lungs,
the filtration system of the kidneys, and the major cavities of the
body. These cells are relatively inactive metabolically and are
associated with the diffusion of water, electrolytes, and other
substances.
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low pewer high power
Figure 22.2 Alveolar tizvue showing simple squamous epitheliuvm

2. Simple Cubeidal Epitheliom
Simple cuboidal epithelium is made up of a single layer of

cube-shaped cells. This rype of tissue is fonnd lining the kidney
tubules, |

Figure 22.3 Kidney ssue showing simple cuboidal spithelium




Simple columnar epithelium is made up of a single layer of c2lls
. that are longer than they are wide. The sroall intestine is lined with
this type of tissue, The small intestine is a mbular orgas that
connects the stomach to the large intestine. Food is digested and
absorbed in the intestine. Unicellular glands called goblet cefls ars
scattered through the simple columnar epithelial cells and secrete
mucus. The free surface of each columnar cell has tiny bairlike
projections called microvilli. They increase the surface area for
abserption. You will not be able to see the microvilli oo your slide.

high power

Figure 22.4 Heum showing simpla columnar epithefium

B. Stratified Squamous Epithelium

Suatified tissues are several cell layers thick, You will examine the
lining of a cat escphagus. The skin is also an example of stragfied
squamous epithelivm.

Figure 22.5 Cat esoph showing soramified




M. Connective Tissue

. Connective tissues provide the body with support, defense, and
sterage, as well as bind suncturss fogether. Calls of connective
tssue are not as tightly packed as epithelial cells, Typically they
are suspended in an exmracellular matric The matrix is the
nonliving material between cells that is produced and secrated by
the ¢ells, Tt may be lquid, semi-solid, gel-like, or very hard, Fibers
of various types and amounts are also deposited and form part of
the matrix. Some ¢onnective tissues are dispersed in the
circulatory systemn. Classification of connective tissue cells is
based more on function and the nature of the extraceliular matrix
than structure. oo

A. Comnective Tissue Proper

The marrix of connective tissue proper is more or less fluid with
cells scattered through it The three types of connective tissue are
loose connective, dense connective, and adipose.

. 1. Laoose Connective Tissue

Loose connectve dssue {Figure 22.6) supparts most epitheliz and
many organs. It also surrounds blood vessels and nerves, Cells
called fibroblasts arc widely dispersed in this tissue. They ar
irregular, branching cells that secrete strong fibroys proteins as an
extracellular matrix. The most commonly secreted protein is
collagen, which represents one-fourth of ail vertebrate protein. If
il components of the body except collagen wers removed, a
ghostly mesh of fibers would remaie as the frrmework of the body
ad all its organ systems, Collagen is tough and flexibie, It gives
smength to the Gssue.

Elastin fibers, which are thinner, are also secreted by fibroblasts.
They are composed of protein fibers with longer cross-links than
those of collagen. This saucture gives elastin fibers great elasticity.
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Dense connective tissne provides strong copnections between:
different tissues. Its collagen {fhets are Sundled fregulady et in a
parallef fashion. Tendons, which connect muscle to bone, derive
their strength from the regular, longindinal amangement of
bundles of collagen fibers. Ligamcts hind bone to bene and are
similar in stracture to tendens.

call sizg (um)

Figure 22.7 Dense reguiar connective sizsue {tendon)
3. Adipose Tisspe

Adipmedsmeiscumposeduffatuﬂs,mhconﬁnﬁzgalﬂgc
vacuoleofcﬂ.mﬁssucstomemrgy,insu!ams,mdpadsmm: '
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have been pressed to the itmer edge of the cell membrane, This
givwdmcc]lmeappemcfasignetﬁng.

Figure 22.8 Adipose fesice
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external ear. It derives its resilient and supportive properties from

an extracel]ular gelatinous matrix of chondrin. The chondrin of
T - cartilage may be impregnated with fibers of ¢ollagen. This matrix
9 is secreted by celfs called chondrocytes,

Hyaline cartifage serves as a cushicn for bone surfaces zt joints.
Elastic cartilage is commonly foand in the ¢xtemal sar and voice
box (larynx). It is rmore fexible than hyaline cartilags and s rich
in fbers.

Figure 22.9 fyaitre cariloge R
C. Bone

. Bone (Figure 22.9) and its propertics arc also derived froma
strong extracelfular matrix with Sbers. The collagen fbers of hone
are sufroynded by hard crystals of calejum salts rathar than the
fiexibie marrix of chondrin found in cartilage. This fibrous and
erystalline matrix is produced by bone cells calad ostepcytes.

Corupact bone is laid down in thin concentric layers czlled

lameilae. Tamellae form a scries of tubes around narrow channels

cailed Haversian canals, which are aranged paralle] 10 the long

axis of the bane. The Haversian canals surround blood vessels and

Rerve cells throughout the bone and commnnicate with osteocytes '
in lacumae (spaces within the dense bone matrix that contain the

Living bone celis) tirough cirialientl. Canalic dfe small,

microséapic canals berween the various lagimas,

Havaersian canal

Figure 32 I() Bone struczure



@ L Muscle Tissue @

The distinctive feature of muscle tissue is its ability to contract,
resulting from the interaction of ectin and myoesin filaments
within cells. Bundles of these contractile filaments are called
myofibrils and are found within a single muscle cell. Their
uniform contraction causes considerable force and movement.
Vertebrates contain three kinds of muscle: skeletal, smooth, and
cardiac.

Figute 22.11 Three 1ypes of muscie

A. Skeletal Muscle

Skeletal muscles are amtached to the skeleton and are under
voluntary contral. A skeletal muscle “cell” is a Jong fiber of
regularly amanged contractile units with many nuclei scatered at
the periphery of the fiber. The stacked array of actin and myosin
filaments within ths fibers gives skeletal muscle its banded or
striated appearance.

. Figure 22,12 Skeleral muscle
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. B. Smooth Muscle

Smocth muscle cells ar= long 2ad spindle-shaped and bave a
single nuclens. Smooth muscles line the wails of the gut and
bilood vessats, and their contraction is under Tvojuntary control
Smeoth muscle tissue is organized into sheets of cells that contract
slowly and rhythmically.

sheet of smooth muscle cetls individual smoot tuscie ceils (reased apar)

Figure 22,14 Smaoth muscls tfous




Cardiac (heart) muscle (Figure 23.14) is striated and composed of
chains of single, uninucleate ceils. These ceils are branched and fie
together at specialized junctions called mtercalated disks. The

. cells are organized into rather continuons fancional fibers similar
1o those of skeletal muscle celis. Thus, candiac cells depolarize and
contract more as a functionat unit thar dw sheets of locsely
associated cells of smooth muscle.

cell size (um)
Figure 23.14 Cardiac muscle

Nervous Tissue

The fourth major class of vertebrate tissue is nervous fssue, [t
functions in communication between parts of the body. tis

. composed of neurons (Figure 23.15). which are specialized c¢lls
for the ransmission of oerve impulses, and nevrogiia, which
assist propagation of the nerve impuls¢ and provide autrients ©
the neuron. ~
Neurons are composed of a cell body conining a nucieus and -
cywplasmic exiensions that conduct the nerve impulse. Dendrites
are short extensions of the cell that carry impuises wward the cell
body from other cells or sensory systems. Axons are long
extensions that carry impulses away from the cell body. Some
dendrites and axons carry impulses in both directions, depending
oo the circumstance. Since cell bodies are focared oaly in the 4
brain, spinal cord, and dorsal root ganglia, some axons and
Sendrites must be 2 meter long 10 réach distant pans of the body.

neuron

magnification
cedl size (um)

Figure 23-15 Nervous rissue with neurons
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