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{a) Most epithelial tissues line or cover surfaces or body cavities
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Tissue type and function

Epithelial tissue

Connective tissue

Muscle tissue

Nervous tissue

Neurons

LIFE: THE SCIENCE OF BIOLOGY, Seventh Edition, Figure 41.2 Four Types of Tissue
© 2004 Sinauer Associates, Inc. and W. H. Freeman & Co.
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Diagram of Connective Tissue

Osseous tissue Hyaline cartilage
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Connective Tissue- definition, structure, cells, types, functions, diseases

Fibroblasts
Fig- Collagen fibers

Adipocytes

Flg_ Elas“ns Knee Meniscus Chondrocyte

Tendons Osteocyte Dsteoclast Osteoblast Osteon Rheumatoid arthritis
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there are cells and an extracellular matrix

ground substance
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Table 4.8 Connective Tissue Proper
Type

g ur Tocaki

Loose Connective Tissue

Areolar (loose) connective
tissue

Adipose lissue
Reticular connective lissue

Dense Connective Tissue

Dense regular conneclive
lissue

Dense irregular connective
lissue

Elastic connective tissue

Relatively fewer cells and fibers than
in dense connective tissue; fibers are
loosely arranged

Fibroblasts; lesser amounts of collagen
and elastic fibers; viscous ground
substance

Adipocyles
Stroma of reticular fibers

Higher propartion of fibers to ground
substance; protein fibers densely
packed together

Densely packed collagen fibers are
parallel to direction of stress

Densely packed collagen fibers are
interwoven; fibers are irregularly
clumped together

Elastic and collagen fibers are arranged

irregularly

Cushioning of organs; packing around
organs

Binds and packs around organs

Protects; stores fal; insulates

Forms stroma of lymphatic organs

Provides strength and support

Provides strength and flexibility

Provides tensile strength in all
directions

Provides framework and supports
Organs

Surrounding vessels; in spleen and
liver; in subcutaneous layer

Surrounding nerves, vessels; forming
subcutaneous layer

subcutaneous layer; surrounding
kidney and selected other organs

stroma of spleen, liver, lymph nodes,
bone marrow

Fibrous capsules; tendons, ligaments,
dermis

Tendons and ligaments

Dermis; capsules of organs

Walls of large arteries



TABLE 5-4 Characteristics of Connective Tissue

Adipose Protects and insulates, stores Beneath skin, around kidneys, behind eyes, on surface of
connective tissue fat heart; cells in fluid-gel matrix
Areolar Binds organs Beneath skin, surrounding organs; cells in fluid-gel matrix

connective tissue

Blood Transports gases, defends Throughout the body in close system of blood vessels and
against disease, acts in clotting heart chambers; cells and platelets in fluid matrix
Bone Supports and protects, Bones of skeleton and in middle ear; cells in solid matrix

provides framework

Cartilage Supports and protects Cells in solid-gel matrix
Elastic cartilage (provides flexible framework) External ears, part of larynx
Fibrocartilage (@absorbs shock) Between bony parts of spinal column, parts of pelvic girdle,
Hyaline cartilage (provides framework) and knee

Ends of bones, nose, and rings in respiratory passage walls

Dense irregular Sustains tissue tension Dermis; cells in fluid-gel matrix
connective tissue

Dense regular Binds body parts Tendons, ligaments; cells in fluid-gel matrix
connective tissue

Elastic connective Provides elasticity Connects parts of spinal column, also in walls of arteries and
tissue airways; cells in fluid-gel matrix
Reticular Provides support Walls of liver and spleen; cells in fluid-gel matrix

connective tissue
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Types of connective tissue proper

Loose connective tissue proper

Dense connective tissue proper

Areolar Reticular Adipose Regular Irregular Elastic dense
Constituents | connective connective dense dense connective
tissue tissue connective connective tissue
tissue tissue
Cells Fibroblasts, Fibroblasts, Adipocytes, Fibroblasts, w/ | Fibroblasts. w/ | Fibroblasts, w/
w/some w/many w/some some some some
macrophages, | white blood | macrophages, | macrophages. | macrophages. | macrophages,
other white cells other white other white other white other white
blood cells blood cells. blood cells blood cells blood cells
Protein fibers Collagen, Reticular Collagen. Thick collagen | Thick collagen | Elastic mainly,
elastic some reticular | fibers, in fibers. no some collagen
parallel consistent
arrangement
Ground Jelly-like, Jelly-like Smaller Smaller Smaller Smaller
substance abundant abundant amounts due amounts due amounts due amounts due to
to abundant to abundant to abundant abundant
cells fibers fibers fibers
Locations Under Spleen, Under skin, Tendons. Capsules Walls of large
epithelia of lymph surrounding ligaments, around joints arteries, walls
skin, mucous nodes, bone | organs, aponeuroses and organs, of bronchial
membranes, marrow between dermis of skin | tubes, vertebral
capillaries, muscle fibers, ligaments
organs in

pericardium.




Elastin fiber

Fibroblasts

Collagen fiber




- o
/ jfminmglj;jp 1 __

o






Description: Network of reticular fibers in a
typical loose ground substance; reticular cells
lie on the network.

Function: Fibers form a soft internal skeleton
{stroma) that supports other cell types
including white blood cells, mast cells, and
macrophages.

Locatiomn: Lymphoid organs (lymph nodes,
bone marrow, and spleen).

Spleen

White blood
(lymphocyte)
cell

Reticular
fibers

Mast cells

Photomicrograph: Dark-staining network of reticular connective
tissue fibers forming the internal skeleton co the spleen (S50:x).
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(e) Connective tissue proper: dense connective tissue, dense irregular

Description: Primarily irregularly
arranged collagen fibers; some
elastic fibers; major cell type is the

fibroblast. Nuclei of

Function: Able to withstand fibroblasts

tension exerted in many directions;

provides structural strength.

Location: Dermis of the skin;

submucosa of digestive tract;

fibrous capsules of organs and

of joints. Collagen
fibers

Fibrous
joint
capsule

Photomicrograph: Dense irregular connective
tissue from the dermis of the skin (400x).

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings. # $"
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(a)

Ligaments attach
bone to bone. %

Tendons attach ;
bone to muscle. .~ e

( )

AR
(c) Eaﬂws: fibers of tendon are
densely packed into parallel bundles.
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Dense regular connective tissue
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uclei of
fibroblasts




(d) Connective tissue proper: dense connective tissue, dense regular

Description: Primarily parallel
collagen fibers; a few elastin fibers;
major cell type is the fibroblast.

Function: Attaches muscles to
bones or to muscles; attaches bones
to bones; withstands great tensile
stress when pulling force is applied
in one direction.

Collagen
fibers

Location: Tendons, most
ligaments, aponeuroses.

- -

S~ Nuclei of
- fibroblasts

Shoulder
joint

Ligament

Photomicrograph: Dense regular
connective tissue from a tendon (1000x).

Tendon

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

Collagen
types |, V, VI

Skeletal muscle
Collagen
types |, I, VI

Skin

%

Collagen
types I, lll, VI

Heart valve

7

Collagen
types |, Ill, IV

|

Blood vessels

vy,

Tendons and ligaments

L

Collagen types |, Ill, V

ollagen
types |, III, IV

Adipose tissue

&

Collagen
types |, V, VI

Bone

O

Collagen types I, lll, V

b TM] disc

.l o o

Collagen types I, II, Ill

Articular cartilage

U0

Collagen
types I, IX, XI

£ )
Collagen o )
types |, Il V ———=x8"
Costal cartilage : .
Collagen
types I, IX, XI
Intervertebral disc

Auricular cartilage

Collagen types I, II, Il

il Collagen types II, IX, XI

Knee meniscus
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