Grade 12 NTI Day #2 Anatomy



Assignment: Please read the excerpt (section 1.1) below. For clarity, the paragraph where you
should begin and the paragraph where you should end are both highlighted and marked with
“Start” and “End”. Then complete the questions below.



CHAPTER 1
An Introduction to the Human Body

Figure 1.1 Blood Pressure A proficiency in anatomy and physiology is fundamental to any career in the health professions. (credit: Bryan
Mason/flickr)

CHAPTER OBJECTIVES
After studying this chapter, you will be able to:
e Distinguish between anatomy and physiology, and identify several branches of each
e Describe the structure of the body, from simplest to most complex, in terms of the six levels of organization
e |dentify the functional characteristics of human life
e |dentify the four requirements for human survival
e Define homeostasis and explain its importance to normal human functioning
e Use appropriate anatomical terminology to identify key body structures, body regions, and directions in the
body
e Compare and contrast at least four medical imaging techniques in terms of their function and use in
medicine

INTRODUCTION Though you may approach a course in anatomy and physiology strictly as a requirement for your
field of study, the knowledge you gain in this course will serve you well in many aspects of your life. An
understanding of anatomy and physiology is not only fundamental to any career in the health professions, but it can
also benefit your own health. Familiarity with the human body can help you make healthful choices and prompt you
to take appropriate action when signs of illness arise. Your knowledge in this field will help you understand news
about nutrition, medications, medical devices, and procedures and help you understand genetic or infectious
diseases. At some point, everyone will have a problem with some aspect of their body and your knowledge can help
you to be a better parent, spouse, partner, friend, colleague, or caregiver.

This chapter begins with an overview of anatomy and physiology and a preview of the body regions and functions. It
then covers the characteristics of life and how the body works to maintain stable conditions. It introduces a set of
standard terms for body structures and for planes and positions in the body that will serve as a foundation for more
comprehensive information covered later in the text. It ends with examples of medical imaging used to see inside
the living body.



1 e An Introduction to the Human Body

Like most scientific disciplines, anatomy has areas of specialization. Gross anatomy is the study of the larger
structures of the body, those visible without the aid of magnification (Figure 1.2 a). Macro- means “large,” thus,
gross anatomy is also referred to as macroscopic anatomy. In contrast, micro- means “small,” and microscopic
anatomy is the study of structures that can be observed only with the use of a microscope or other magnification
devices (Figure 1.2 b). Microscopic anatomy includes cytology, the study of cells and histology, the study of tissues.
As the technology of microscopes has advanced, anatomists have been able to observe smaller and smaller
structures of the body, from slices of large structures like the heart, to the three-dimensional structures of large
molecules in the body.

(b)

FIGURE 1.2 Gross and Microscopic Anatomy (a) Gross anatomy considers large structures such as the brain. (b) Microscopic anatomy
can deal with the same structures, though at a different scale. This is a micrograph of nerve cells from the brain. LM x 1600. (credit a:
“WriterHound”/Wikimedia Commons; credit b: Micrograph provided by the Regents of University of Michigan Medical School © 2012)
Anatomists take two general approaches to the study of the body’s structures: regional and systemic. Regional
anatomy is the study of the interrelationships of all of the structures in a specific body region, such as the abdomen.
Studying regional anatomy helps us appreciate the interrelationships of body structures, such as how muscles,
nerves, blood vessels, and other structures work together to serve a particular body region. In contrast, systemic
anatomy is the study of the structures that make up a discrete body system—that is, a group of structures that work
together to perform a unique body function. For example, a systemic anatomical study of the muscular system
would consider all of the skeletal muscles of the body.

Whereas anatomy is about structure, physiology is about function. Human physiology is the scientific study of the
chemistry and physics of the structures of the body and the ways in which they work together to support the
functions of life. Much of the study of physiology centers on the body’s tendency toward homeostasis. Homeostasis
is the state of steady internal conditions maintained by living things. The study of physiology certainly includes
observation, both with the naked eye and with microscopes, as well as manipulations and measurements. However,
current advances in physiology usually depend on carefully designed laboratory experiments that reveal the
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functions of the many structures and chemical compounds that make up the human body.

Like anatomists, physiologists typically specialize in a particular branch of physiology. For example, neurophysiology
is the study of the brain, spinal cord, and nerves and how these work together to perform functions as complex and
diverse as vision, movement, and thinking. Physiologists may work from the organ level (exploring, for example,
what different parts of the brain do) to the molecular level (such as exploring how an electrochemical signal travels
along nerves).

Form is closely related to function in all living things. For example, the thin flap of your eyelid can snap down to clear
away dust particles and almost instantaneously slide back up to allow you to see again. At the microscopic level, the
arrangement and function of the nerves and muscles that serve the eyelid allow for its quick action and retreat. At a
smaller level of analysis, the function of these nerves and muscles likewise relies on the interactions of specific
molecules and ions. Even the three-dimensional structure of certain molecules is essential to their function.

Your study of anatomy and physiology will make more sense if you continually relate the form of the structures you
are studying to their function. In fact, it can be somewhat frustrating to attempt to study anatomy without an
understanding of the physiology that a body structure supports. Imagine, for example, trying to appreciate the
unique arrangement of the bones of the human hand if you had no conception of the function of the hand.
Fortunately, your understanding of how the human hand manipulates tools—from pens to cell phones—helps you
appreciate the unique alignment of the thumb in opposition to the four fingers, making your hand a structure that
allows you to pinch and grasp objects and type text messages.

1.2 Structural Organization of the Human Body

LEARNING OBJECTIVES

By the end of this section, you will be able to:
- Describe the structure of the human body in terms of six levels of organization
- List the eleven organ systems of the human body and identify at least one organ and one major function of each

Before you begin to study the different structures and functions of the human body, it is helpful to consider its basic
architecture; that is, how its smallest parts are assembled into larger structures. It is convenient to consider the
structures of the body in terms of fundamental levels of organization that increase in complexity: subatomic
particles, atoms, molecules, organelles, cells, tissues, organs, organ systems, organisms and biosphere (Figure 1.3).
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Questions:

1. What is the scientific study of the body's structures called?

2. What is the difference between gross anatomy and microscopic anatomy?

3. What is homeostasis?

4. What is the primary focus of physiology as a scientific study?

5. How are form and function related in anatomy and physiology?



