
Grade 12 NTI Day #8 Anatomy



Assignment: Please read the excerpt below as an independent reading assignment. Then read 
and answer the questions below the excerpt. 
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loose and fluid nature, areolar connective tissue pro-
vides a reservoir of water and salts for the surround-
ing tissues, and essentially all body cells obtain their
nutrients from and release their wastes into this "tis-
sue fluid." When a body region is inflamed, the local
areolar tissue soaks up the excess fluid like a sponge,
and the area swells and becomes puffy, a condition
called edema (eh-de'mah). Many types of phago-
cytes wander through this tissue, scavenging for bac-
teria, dead cells, and other debris, which they destroy.

Adipose Connective Tissue Adipose (ad'I-pos)
tissue is commonly called fat. Basically, it is an are-
olar tissue in which adipose (fat) cells predominate
(Figure 3.19f). A glistening droplet of oil occupies
most of a fat cell's volume and compresses the
nucleus, displacing it to one side.

Adipose tissue forms the subcutaneous tissue
beneath the skin, where it insulates the body and
protects it from bumps and extremes of both heat
and cold. Adipose tissue also protects some organs
individually—the kidneys are surrounded by a cap-
sule of fat, and adipose tissue cushions the eyeballs
in their sockets. There are also fat "depots" in the
body, such as the hips, breasts, and belly, where fat is
stored and available for fuel if needed.

Reticular Connective Tissue Reticular connec-
tive tissue consists of a delicate network of interwo-
ven reticular fibers associated with reticular cells,
which resemble fibroblasts (Figure 3.19g). Reticular
tissue is limited to certain sites: It forms the stroma
(literally, "bed" or "mattress"), or internal frame-
work of an organ. The stroma can support many free
blood cells (largely white blood cells called lympho-
cytes) in lymphoid organs such as lymph nodes, the
spleen, and bone marrow. It may help to think of
reticular tissue as "cellular bleachers" where other
cells can observe their surroundings.

Blood
Blood, or vascular tissue, is considered a connective
tissue because it consists of blood cells surrounded
by a nonliving, fluid matrix called blood plasma
(Figure 3.19h). The "fibers" of blood are soluble pro-
teins that become visible only during blood clotting.
Still, blood is quite atypical as connective tissues
go. Blood is the transport vehicle for the cardiovas-
cular system, carrying nutrients, wastes, respiratory
gases, white blood cells, and many other substances
throughout the body. (We consider blood in detail
in Chapter 10.)

Did You Get It?
32. What are the two hallmarks of connective tissue?
33. Which fiber type contributes strength to connec-

tive tissues?
For answers, see Appendix A.

3.6 Muscle Tissue
Muscle tissues are highly specialized to contract, or
shorten, which generates the force required to pro-
duce movement. In order to contract, muscle must
also be irritable, that is, able to respond to stim-
uli. There are three types of muscle tissue: skeletal,
cardiac, and smooth (Figure 3.20). Notice their sim-
ilarities and differences as you read through the fol-
lowing descriptions.

3.6a Skeletal Muscle
Skeletal muscle tissue is packaged by connective
tissue sheets into organs called skeletal muscles, which
are attached to the skeleton. These muscles, which
can be controlled voluntarily (or consciously), form
the flesh of the body, the so-called muscular sys-
tem (see Chapter 6). When the skeletal muscles con-
tract, they pull on bones or skin. As a result, gross
body movements or changes in our facial expres-
sions occur.

The cells of skeletal muscle are long, cylindrical,
and multinucleate, and they have obvious striations
(stripes). Because skeletal muscle cells are elongated
to provide a long axis for contraction, they are often
called muscle fibers.

3.6b Cardiac Muscle
Cardiac muscle (covered in more detail in Chapter 11)
is found only in the heart wall. As it contracts, the heart
acts as a pump to propel blood through the blood ves-
sels. Like skeletal muscle, cardiac muscle has striations,
but cardiac cells have only a single nucleus and are rel-
atively short, branching cells that fit tightly together
(like clasped fingers) at junctions called intercalated
discs. These intercalated discs contain gap junctions
that allow ions to pass freely from cell to cell. This ties
the cardiac cells into a functional syncytium (syn =
together, cyt = cell), resulting in rapid conduction of
the electrical signal to contract across the heart. Cardiac
muscle is under involuntary control, which means that
we cannot consciously control the activity of the heart.
Can you imagine having to "tell" your heart to beat
like you "tell" your legs to walk?

Jarrod Hampton

Jarrod Hampton

Jarrod Hampton
Start Reading HERE (3.6a, 3.6b, & 3.6c)

Jarrod Hampton



Chapter 3: Cells and Tissues 97

(a) Diagram: Skeletal muscle Photomicrograph: Skeletal muscle (195X).

(b) Diagram: Cardiac muscle Photomicrograph: Cardiac muscle (475x).

(c) Diagram: Smooth muscle Photomicrograph: Sheet of smooth muscle (360x).

Figure 3.20 Types of muscle tissue and their common locations in the body.
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Diagram: Nervous tissue Photomicrograph: Neurons (320x)

Figure 3.21 Nervous tissue. Neurons and supporting cells form the brain, spinal
cord, and nerves.

3.6c Smooth Muscle

I
mooth (visceral) muscle is so called because no
triations are visible. The individual cells have a sin-
le nucleus and are tapered at both ends. Smooth
nuscle is found in the walls of hollow organs

such as the stomach, uterus, and blood vessels. As
smooth muscle in its walls contracts, the cavity of
an organ alternately becomes smaller (constricts
when smooth muscle contracts) or enlarges (dilates
when smooth muscle relaxes) so that substances are
mixed and/or propelled through the organ along
a specific pathway. Contractions of smooth mus-
cle are longer and slower than the other two muscle
types. Peristalsis (per"I-stal'sis), a wavelike motion
that keeps food moving through the small intestine,
is typical of its activity.

3.7 Nervous Tissue
When we think of nervous tissue, we think of cells
called neurons. All neurons receive and send elec-
trochemical impulses from one part of the body to
another; thus, irritability and conductivity are their
two major functional characteristics. The structure
of neurons is unique (Figure 3.21). Their cytoplasm
is drawn out into long processes (extensions), as 

long as 3 feet or more in the leg, which allows a sin-
gle neuron to conduct an impulse to distant body
locations.

However, the nervous system is more than just
neurons. A special group of supporting cells called
neuroglia insulate, support, and protect the delicate
neurons in the structures of the nervous system—the
brain, spinal cord, and nerves. (We consider nervous
tissue in detail in Chapter 7.)

Figure 3.22 summarizes the tissue types, includ-
ing their hallmarks and functions in the body.

3.8 Tissue Repair
(Wound Healing)
The body has many techniques for protecting itself
from uninvited guests or injury. Intact physical bar-
riers such as the skin and mucous membranes, cilia,
and the strong acid produced by stomach glands are
just a few examples of body defenses exerted at the tis-
sue level. When tissue injury does occur, it stimulates
the body's inflammatory and immune responses,
and the healing process begins almost immediately.
Inflammation is a general (nonspecific) body response
that attempts to prevent further injury. The immune
response, in contrast, is extremely specific and mounts
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Multiple Choice Questions

1. Which type of muscle tissue has multinucleated, long, cylindrical cells with
striations?
a) Cardiac muscle
b) Smooth muscle
c) Skeletal muscle
d) Nervous tissue

2. What unique structure in cardiac muscle allows for rapid conduction of electrical
signals?
a) Peristalsis
b) Intercalated discs
c) Fibroblasts
d) Synapses

3. Which of the following best describes smooth muscle cells?
a) Cylindrical and multinucleated with striations
b) Branched with a single nucleus and striations
c) Spindle-shaped with a single nucleus and no striations
d) Long and cylindrical with intercalated discs

Short Answer Question

4. Explain how the structure of cardiac muscle tissue is suited to its function.


