4: Tissue: The Living Fabric

Objectives

Preparing Human Tissue for Microscopy


1.
List the steps involved in preparing animal tissue for microscopic viewing.

Epithelial Tissue


2.
List several structural and functional characteristics of epithelial tissue.


3.
Name, classify, and describe the various types of epithelia, and indicate their chief function(s) and location(s).


4.
Define gland.


5.
Differentiate between exocrine and endocrine glands, and between multicellular and unicellular glands.


6.
Describe how multicellular exocrine glands are classified structurally and functionally.

Connective Tissue


7.
Indicate common characteristics of connective tissue, and list and describe its structural elements.


8.
Describe the types of connective tissue found in the body, and indiate their characteritic functions.

Nervous Tissue


9.
Indicate the general characteristics of nervous tissue.

Muscle Tissue


10.
Compare and contrast the structures and body locations of the three types of muscle tissue.

Covering and Lining Membranes


11.
Describe the structure and function of cutaneous, mucous, and serous membranes.

Tissue Repair


12.
Outline the process of tissue repair involved in normal healing of a superficial wound.

Developmental Aspects of Tissues


13.
Indicate the embryonic origin of each tissue class.


14.
Briefly describe tissue changes that occur with age.

Suggested Lecture Outline


I.
Preparing Human Tissue for Microscopy (pp. 114–115)

A.
Tissue specimens must be fixed (preserved) and sectioned (sliced) thinly enough to allow light transmission.

B.
Tissue sections must be stained with dyes that bind to different parts of the cell in slightly different ways so that anatomical structures are distinguished from one another.


II.
Epithelial Tissue (pp. 115–124; Figs. 4.1–4.6)

A. Features of Epithelia (p. 115)

1.
An epithelium is a sheet of cells that covers a body surface or lines a cavity.

2.
Epithelium occurs in the body as covering or lining epithelium, and as glandular epithelium.

B.
Special Characteristics of Epithelium (pp. 115–116)

1.
Composed of closely packed cells with little extracellular material between.

2.
Adjacent epithelial cells are bound together by specialized contacts such as desmosomes and tight junctions.

3.
Exhibits polarity by having an apical surface (free) and a basal surface (attached).

4.
Supported by the underlying connective tissue.

5.
Innervated but avascular. 

6.
Has a high regeneration capacity.

C.
Classification of Epithelia (pp. 116–121; Figs. 4.1–4.3)

1.
Each epithelial tissue is given two names.

a.
The first name indicates the number of layers present, either simple (one) or stratified (more than one).

b.
The second name describes the shape of the cells.

2.
Simple epithelia are mostly concerned with absorption, secretion, and filtration.

a.
Simple squamous epithelium is a single layer of fish scale–shaped cells.

b.
Simple cuboidal epithelium is a single layer of cube-shaped cells forming the smallest ducts of glands and many kidney tubules.

c.
Simple columnar epithelium is a single layer of column-shaped cells that line the digestive tract.

d.
Pseudostratified columnar epithelium contains cells of varying heights giving the false impression of the presence of many layers. 

3.
Stratified epithelia’s main function is protection.

a.
Stratified squamous epithelium is composed of several layers with the cells on the free surface being squamous shaped and the underlying cells being cuboidal or columnar in shape.

b.
Stratified cuboidal epithelium is rare, found mostly in the ducts of some of the larger glands. 

c.
Stratified columnar epithelium is found in limited distribution with small amounts in the pharynx, in the male urethra, and lining some glandular ducts.

d.
Transitional epithelium forms the lining of the hollow organs of the urinary system that stretches as they fill.

D.
Glandular Epithelia (pp. 121–124; Figs.4.4–4.6)

1.
Endocrine glands are ductless glands that secrete hormones by exocytosis directly into the blood or lymph.

2.
Exocrine glands have ducts and secrete their product onto a surface or into body cavities.

a.
Exocrine glands may be unicellular or multicellular.

b.
Exocrine secretions in humans may be merocrine, which are products released through exocytosis, or holocrine, which are synthesized products released when the cell ruptures.


III.
Connective Tissue (pp. 124–134; Figs. 4.1, 4.7–4.8; Table 4.1)

A.
Functions of Connective Tissue (p. 124; Fig. 4.1)

1.
The major functions of connective tissue are binding and support, protection, insulation, and transportation.

B.
Common Characteristics of Connective Tissue (p. 124)

1.
All connective tissue arises from an embryonic tissue called mesenchyme.

2.
Connective tissue ranges from avascular to highly vascularized.

3.
Connective tissue is composed mainly of nonliving extracellular matrix that separates the cells of the tissue.

C.
Structural Elements of Connective Tissue (pp. 124–126; Figs. 4.7–4.8a)

1.
Ground substance is the unstructured material that fills the space between the cells and contains the fibers.

2.
Fibers of the connective tissue provide support.

a.
Collagen fibers are extremely strong and provide high tensile strength to the connective tissue.

b.
Elastic fibers contain elastin, which allows them to be stretched and to recoil.

c.
Reticular fibers are fine, collagenous fibers that form networks.

3.
Each major class of connective tissue has a fundamental cell type that exists in immature and mature forms.

D.
Types of Connective Tissue (pp. 126–134; Fig. 4.8; Table 4.1)

1.
Mesenchyme forms during the early weeks of embryonic development from the mesoderm layer and eventually differentiates into all other connective tissues.

2.
Loose connective tissue is one of the two subclasses of connective tissue proper.

a.
Areolar connective tissue serves to bind body parts together while allowing them to move freely over one another, wraps small blood vessels and nerves, surrounds glands, and forms the subcutaneous tissue. 

b.
Adipose (fat) tissue is a richly vascularized tissue that functions in nutrient storage, protection, and insulation.

c.
Reticular connective tissue forms the internal framework of the lymph nodes, the spleen, and the bone marrow.

3.
Dense connective tissue is one of the two subclasses of connective tissue proper.

a.
Dense regular connective tissue contains closely packed bundles of collagen fibers running in the same direction and makes up tendons and ligaments.

b.
Dense irregular connective tissue contains thick bundles of collagen fibers arranged in an irregular fashion, and is found in the dermis.  

4.
Cartilage lacks nerve fibers and is avascular.

a.
Hyaline cartilage is the most abundant cartilage, providing firm support with some pliability.

b.
Elastic cartilage is found where strength and exceptional stretchability are needed, such as the external ear.

c.
Fibrocartilage is found where strong support and the ability to withstand heavy pressure are required, such as the intervertebral discs.

5.
Bone (osseous tissue) has an exceptional ability to support and protect body structures due to its hardness, which is determined by the additional collagen fibers and calcium salts found in the extracellular matrix.

6.
Blood is classified as a connective tissue because it developed from mesenchyme, and consists of blood cells and plasma proteins surrounded by blood plasma.


IV.
Nervous Tissue (pp. 134–136; Figs. 4.1, 4.9)

A.
Nervous tissue is the main component of the nervous system, which regulates and controls body functions (p. 134; Fig. 4.1).

B.
Nervous tissue is composed of two types of cells. (p. 136; Fig. 4.9)

1.
Neurons are specialized cells that generate and conduct electrical impulses.

2.
Supporting cells are nonconductive cells that support, insulate, and protect the neurons.


V.
Muscle Tissue (pp. 136–137; Figs. 4.1, 4.10)

A.
Muscle tissues are highly cellular, well-vascularized tissues responsible for movement (p. 136; Fig. 4.1).

B.
There are three types of muscular tissue (p. 136; Fig. 4.10): 

1.
Skeletal muscle attaches to the skeleton and produces voluntary body movement.

2.
Cardiac muscle is responsible for the involuntary movement of the heart.

3.
Smooth muscle is found in the walls of the hollow organs.


VI.
Covering and Lining Membranes (p. 138; Fig. 4.11)

A.
Cutaneous membrane, or skin, is an organ system consisting of a keratinized squamous epithelium firmly attached to a thick layer of dense irregular connective tissue (p. 138).

B.
Mucous membranes line body cavities that open to the exterior and contain either stratified squamous or simple columnar epithelia (p. 138).

C.
Serous membranes consist of simple squamous epithelium resting on a thin layer of loose connective (areolar) tissue (p. 138).


VII.
Tissue Repair (pp. 138–141; Fig. 4.12)

A.
Tissue repair occurs in two ways: regeneration and fibrosis (p. 138). 

B.
Three steps are involved in the tissue repair process (pp. 139–140; Fig. 4.12).

1.
Inflammation prepares the area for the repair process.

2.
Organization restores the blood supply.

3.
Regeneration and fibrosis effect permanent repair.

C.
The generative capacity of tissues varies widely among the tissue types (pp. 140–141).


VIII.
 Developmental Aspects of Tissues (pp. 141, 144; Fig. 4.13)

A.
Embryonic and Fetal Development of Tissues (pp. 141, 144; Fig. 4.13)

1.
Primary germ layer formation is one of the first events of embryonic development.

a.
Ectoderm is the most superficial of the layers.

b.
Mesoderm is the middle layer.

c.
Endoderm is the deepest layer.

2.
The primary germ layers specialize to form the four primary tissues. 

B.
With increasing age, epithelia become thin, the amount of collagen fibers in the body decreases, and bone, muscle, and nervous tissue atrophy (p. 144).

Cross References

Additional information on topics covered in Chapter 4 can be found in the chapters listed below.


1.
Chapter 1: The hierarchy of structural organization; divisions of the ventral body cavity


2.
Chapter 5: The function of keratin in keratinized stratified squamous epithelium; cutaneous membrane (skin); function of the basement membrane in skin; role of connective tissues in the integument; exocrine glands found in the skin


3.
Chapter 6: Osseous tissue and the structure and growth of bone; formation of osseous tissue; chondrocytes and cartilage in bone formation


4.
Chapter 8: Connective tissues in ligaments and tendons; cartilage in joint formation


5.
Chapter 9: Skeletal and smooth muscle; connective tissue coverings of muscles


6.
Chapter 11: Nervous tissue


7.
Chapter 13: Function of nervous tissue


8.
Chapter 16: Ductless (endocrine) glands


9.
Chapter 17: Blood


10.
Chapter 18: Cardiac muscle; serous coverings of the heart, epithelium of the heart, and connective tissue in cardiac valves; function of nervous tissue


11.
Chapter 19: Epithelial and connective tissue components of the blood vessels


12.
Chapter 20: Interstitial fluid (generation and removal); reticular connective tissue support of lymphatic tissue


13.
Chapter 21: Inflammatory and immune responses


14.
Chapter 22: Cartilaginous support of respiratory structures; pseudostratified epithelium in the lining of the trachea


15.
Chapter 23: Epithelial and secretory cells of the digestive tract


16.
Chapter 25: Epithelial cell characteristics of filtration, secretion, and absorption

Laboratory Correlations


1.
Marieb, E. N., and S. J. Mitchell. Human Anatomy & Physiology Laboratory Manual: Cat and Fetal Pig Versions. Ninth Edition Updates. Benjamin Cummings, 2009.



Exercise 6A: Classification of Tissues


2.
Marieb, E. N., and S. J. Mitchell. Human Anatomy & Physiology Laboratory Manual: Main Version. Eighth Edition Update. Benjamin Cummings, 2009.



Exercise 6A: Classification of Tissues

Lecture Hints


1.
The relationship between structure and function is important and can be readily illustrated by examples of epithelial tissues. Stress how the multilayered structure of stratified squamous epithelium is much better adapted for surfaces exposed to wear and tear, while simple squamous epithelium is better adapted for filtration.


2.
Stratified squamous epithelium is usually the first of the multilayered epithelial tissues presented. Emphasize that only the surface cells are flattened. The student’s first conception is often that the tissue is composed of multiple layers of thin flat cells.


3.
Emphasize the uniqueness of the matrix when explaining the classification of the connective tissues. This will be helpful because this group of tissues seems so diverse to the students. Students may often lose sight of how and why such a diverse group is classified together. Also relate the type of matrix to the specific function of the tissue.


4.
As a way to illustrate the relationship between structure and function introduced in Chapter 3, compare the amount of extracellular matrix in connective tissue with that in epithelial tissues. Emphasize that connective tissues are at least 50% extracellular matrix, and this is what provides strength and structure to these tissues. Note that epithelial tissue, with its relative lack of matrix, is completely unable to perform the structural functions of connective tissues because of this.


5.
Students are sometimes confused about why collagen and elastic fibers are called white and yellow fibers, respectively, even though under microscopic observation they appear to be pink and black, respectively. This is because prepared specimens are stained, not natural, colors.


6.
Point out that hyaline cartilage contains large numbers of collagen fibers even though they will not be visible on the slides observed in the lab.


7.
Emphasize that cartilage is avascular and that this results in a slow repair or healing rate. 


8.
While presenting the information on bone (osseous tissue), stress that this is a living tissue that has a direct blood supply. Often the student conception of bone is that it is nonliving material (due to observations in the lab).


9.
Mention that the “fibers” in blood are unique because they are composed of a soluble protein that becomes insoluble only during the process of clot formation.


10.
Epithelial membranes are composed of epithelial and connective tissues. The best example to illustrate this is the skin (cutaneous membrane).


11.
As a way of giving students perspective on the specialization of tissues, note that there are specific structural and functional adaptations that make each type of muscle tissue uniquely suited to its use in the body. Point out some basic aspects of each tissue that would make it unsuitable for use in the context of other types of muscle.


12.
Stress that regeneration is not the same as repair. 

Activities/Demonstrations


1.
Audiovisual materials listed under Multimedia in the Classroom and Lab.


2.
Ask the students to make a list of all the things the body could not do if connective tissue were absent.


3.
Use moderate pressure to scrape a fingernail along the anterior surface of the forearm to demonstrate the beginnings of the inflammatory response (redness, swelling).


4.
In the lab, cut a planaria transversely and follow the regeneration of the missing body region over the next few weeks.


5.
Use 3-D models, such as a cube (for cuboidal), a fried egg (for squamous), or a drinking glass (for columnar), to illustrate the various types of epithelial tissues.


6.
Obtain or prepare 2x2 slides of all the tissues used during the lecture presentation of histology.


7.
Illustrate how tissues are sectioned to show how thin sections are made. Remind students that slides possess only a small, thin slice of tissue and that the slide may have more than one type of tissue.


8.
Use models of epithelial tissue, connective tissue, muscle cells, and a neuron to illustrate how the cells of the different tissue types are similar and dissimilar.


9.
Cover your fist with a collapsed balloon to demonstrate the relationship between parietal and visceral layers of a serous membrane.


10.
Use a human torso model to indicate the locations of mucous and serous membranes.


11.
Use models of skeletal, cardiac, and smooth muscle to compare and contrast these tissue types.

Critical Thinking/Discussion Topics


1.
How are tissues prepared and sectioned to produce the various tissue slides seen in this textbook?


2.
How are tissues used in the body to create specific body compartments, and why is this necessary?


3.
Of what medical significance is the entry into the tissue spaces of the body of a microorganism that could degrade collagen? Name an example and describe the disease it causes.


4.
If all cells of the body arise from the same embryonic cell (zygote), how can each cell take on specific roles? Could any of these differentiated cells revert to a different cell type?


5.
In some cysts and tumors, bone, hair, and even teeth can be found. How can this happen?


6.
Since cartilage is avascular, how is it supplied with the essentials of life?


7.
Other than to reduce bleeding and prevent microbial invasion, why are wounds sutured?


8.
There appears to be an inverse relationship between potential regeneration and level of specialization of tissues. Why might this be so?

Library Research Topics


1.
Basement membranes provide the interface between epithelium and connective tissue. What is the chemical composition of this layer and why is this area of great interest to cell biologists?


2.
What is the current status of cloning? Is it feasible for human cells?


3.
What is suction lipectomy? Who can perform this procedure?


4.
Why can some cells regenerate and others not? What advantages and disadvantages are there for either case?


5.
Compare the pros and cons of using embryonic stem cells versus stem cells derived from tissues such as bone marrow or skin.


6.
Describe the different types of tissues that can be harvested from one area of a patient to be used to augment or restructure other parts of the body during plastic surgery, and describe how these tissues are used.

Multimedia in the Classroom and Lab

Online Resources for Students

myA&P™

www.myaandp.com

The following shows the organization of the Chapter Guide page in myA&P™. The Chapter Guide organizes all the chapter-specific online media resources for Chapter 4 in one convenient location, with e-book links to each section of the textbook. Students can also access A&P Flix animations, MP3 Tutor Sessions, Interactive Physiology® 10-System Suite, Practice Anatomy Lab™ 2.0, PhysioEx™ 8.0, and much more.


Objectives


Section 4.1  Preparing Human Tissue for Microscopy (p. 114–115)


Section 4.2  Epithelial Tissue (pp. 115–124)


Art Labeling: Types of Multicellular Exocrine Glands (Fig. 4.5, p. 123)


Memory Game: Tissue Organization of the Body


Section 4.3  Connective Tissue (pp. 124–136)


Art Labeling: Areolar Connective Tissue (Fig. 4.7, p. 125)


Memory Game: Connective Tissue Proper


Section 4.4  Nervous Tissue (pp. 134–136)


Interactive Physiology® 10-System Suite: Nervous System Anatomy Review


Section 4.5  Muscle Tissue (pp. 136–137)


Interactive Physiology® 10-System Suite: Skeletal Muscle Tissue Anatomy Review 


Section 4.6  Covering and Lining Membranes (p. 138)


Section 4.7  Tissue Repair (pp. 138–141)


Case Study: Cirrhosis of the Liver 


Section 4.8  Developmental Aspects of Tissues (pp. 141–144)


Case Study: Congenital Defect


Chapter Summary


Crossword Puzzle 4.1


Crossword Puzzle 4.2


Crossword Puzzle 4.3


Web Links


Chapter Quizzes


Art Labeling Quiz


Matching Quiz 


Multiple-Choice Quiz


True-False Quiz


Chapter Practice Test


Study Tools


Histology Atlas


myeBook


Flashcards


Glossary

CourseCompass™
Resources in the myA&P™ Chapter Guide are also available in the Chapter Contents section of the CourseCompass™. Students can also access A&P Flix animations, MP3 Tutor Sessions, Interactive Physiology® 10-System Suite, Practice Anatomy Lab™ 2.0, PhysioEx™ 8.0, and much more.

Media

See Guide to Audiovisual Resources in Appendix A for key to AV distributors.

Slides

1.
Basic Epithelium Types Set (CBS)


2.
Basic Medical Histology Set (CBS). Set of 50 slides that covers a broad spectrum of histology.


3.
Basic Connective Tissues Set (CBS)


4.
Connective Tissue Types Set (CBS)


5.
Human Connective Tissues Set (CBS)


6.
Human Muscle Tissues Set (CBS)

Video


1.
Organ Systems Working Together (WNS; 14 min.). This program introduces students to the functions of the organ systems in the human body. It is an excellent overview of all the systems, with a special animated sequence that shows how every organ system in the human body has developed from a single cell of a fertilized egg.

Software


1.
Cross-Sectional Anatomy Tutor on CD-ROM (FHS; Windows). Interactive, instructional program correlates normal cross-sectional anatomy with radiographic images from CT and MRI images.


2.
Interactive Histology Resource CD-ROM (WNS; Win/Mac). Slides cover cytology of most major systems. Includes detailed text describing structures, form, and function. Printable quizzes included in the CD.


3.
Practice Anatomy Lab™ 2.0: Histology (see p. 9 of this guide for full listing).


4.
The Pathology Atlas (FHS; Win/Mac). Extensive database of pathology images with associated medical information.


5.
WARD’s Histology Collection CD-ROM (WNS; Win/Mac). A collection of microscopic slides that students can use to explore the microanatomy of the organ systems. The CD can be used for presentation or for individual review. Contains 384 images and a comprehensive text file.

Lecture Enhancement Material

To view thumbnails of all the illustrations for Chaper 4, see Appendix B.

Transparencies Index/Instructor Resource DVD

Figure 4.1
Overview of four tissue types: epithelial, connective, muscle, and nervous tissues.

Figure 4.2
Classification of epithelia.

Figure 4.3
Epithelial tissues.

Figure 4.4
Goblet cell (unicellular exocrine gland).

Figure 4.5
Types of multicellular exocrine glands. 

Figure 4.6
Chief modes of secretion in human exocrine glands. 

Figure 4.7
Areolar connective tissue: A prototype (model) connective tissue. 

Figure 4.8
Connective tissues. 

Figure 4.9
Nervous tissue.

Figure 4.10
Muscle tissues.

Figure 4.11
Classes of membranes. 

Figure 4.12
Tissue repair of a nonextensive skin wound: regeneration and fibrosis. 

Figure 4.13
Embryonic germ layers and the primary tissue types they produce. 

Table 4.1
Comparison of Classes of Connective Tissues

A Closer Look
Some of the mutations involved in the development of colon cancer.

Answers to End-of-Chapter Questions

Multiple-Choice and Matching Question answers appear in Appendix G of the main text.

Short Answer Essay Questions


7.
Tissues are groups of closely associated cells that are similar in structure and perform a common function. (p. 114)


8.
Protection—stratified squamous; absorption—simple columnar; filtration—simple squamous; secretion—simple cuboidal. (p. 117)


9.
The covering and lining epithelia are classified on the basis of the shape of the cells and the number of cell layers present. The three common shapes are squamous, cuboidal, and columnar. The classes in terms of cell number are: simple (single layer) or stratified (multiple layers). In some cases, such as with endothelium, it is important to indicate their special location in the body. (p. 116)


10.
Merocrine glands (sweat glands) secrete their products by exocytosis; holocrine glands (oil glands) release their products by lysis of the entire cell; apocrine (not believed to be present in humans) release their products by pinching off parts of the cell contents. (p. 122)


11.
Binding—areolar; support—cartilage; protection—bone; insulation—adipose; and transportation—blood. (pp. 124, 126–133)


12.
Fibroblast; chondroblast; osteoblast. (p. 125)


13.
Ground substance—interstitial fluid, proteoglycans, and glycosaminoglycans; fibers—collagen, elastic, reticular. (pp. 124–125)


14.
The matrix gets to its position due to secretion of its components by the undifferentiated (blast) cells located throughout the matrix. (p. 125)


15.
a.
areolar (p. 126)

b.
elastic cartilage (p. 133)

c.
elastic connective tissue (p. 131)

d.
mesenchyme (p. 126)

e.
fibrocartilage (p. 133)

f.
hyaline cartilage (p. 131)

g.
areolar connective tissue (p. 126)


16.
The macrophage system is involved in overall body defenses. Its cells are phagocytic and act in the immune response. (p. 126)


17.
Neurons are highly specialized cells that generate and conduct nerve impulses, whereas the supporting cells (neuroglial) are nonconducting cells that support, insulate, and protect the neurons. (p. 134)


18.
See Fig. 4.10, which illustrates the location, function, and description of the three muscle types. (p. 137)


19.
Tissue repair begins during the inflammatory response with organization, during which the blood clot is replaced by granulation tissue. If the wound is small and the damaged tissue is actively mitotic, the tissue will regenerate and cover the fibrous tissue forced to bridge the gap. When a wound is extensive or the damaged tissue amitotic, it is repaired only by using fibrous connective (scar) tissue. (pp. 138–140)


20.
Ectoderm—epithelium and nervous; mesoderm—connective, muscle, and epithelium; endoderm—epithelium. (p. 141)


21.
Adipose and bone tissue are similar in that both tissues are connective tissues with a rich blood supply and are used for nutrient storage. They are different in their relative amounts of extracellular matrix and location of nutrient storage. Bone has ample extracellular matrix, and this is the location of nutrient storage. Adipose tissue has little extracellular matrix, and stores nutrients within the cells. (pp. 127, 133)

Critical Thinking and Clinical Application Questions


1.
No. Cartilage heals slowly because it lacks the blood supply necessary for the healing process. (p. 131)


2.
The skin is subjected to almost constant friction, which wears away the surface cells, and is charged with preventing the entry of damaging agents and with preventing water loss from the body. A stratified squamous epithelium with its many layers is much better adapted to stand up to abrasion than is simple epithelium (single-layer cells); also the stratified epithelia regenerate more efficiently than simple epithelia. Finally, keratin is a tough waterproofing protein that fills the bill for preventing desiccation and acting as a physical barrier to injurious agents. Because a mucosa is a wet membrane, it would be ineffective in preventing water loss from the deeper tissues of the body. (p. 119–138)


3.
If ligaments contained more elastic fibers they would be more stretchy; thus joints would be more flexible. However, the function of the ligaments is to bond bones together securely so proper controlled joint movement can occur. More elastic ligaments would result in floppy joints in which the bones involved in the joint would be prone to misalignment and dislocation. (p. 129)


4.
Epithelium, because epithelia remain mitotic throughout life. This is not the case for nervous and muscle tissue, and some forms of connective tissue. (pp. 116, 138)


5.
Whereas “white” fat stores nutrients, “brown” fat uses its nutrient stores to produce heat, and actually weighs less than white fat. Brown fat occurs only in limited areas of the body, whereas white fat is found subcutanueosly anywhere in the body. Keep in mind that brown fat is found only in infants and cannot be converted from white fat. (p. 127)


6.
Beef tenderloin is skeletal muscle. Cow tripe is digestive smooth muscle. (p. 136)
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