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1.1 Anatomy and Physiology Defined

Anatomy:

(a-NAT-oˉ-meˉ; ana- up; -tomy process of cutting)

Is the science of body structures and the relationships 
among them.

Physiology:

(fiz-eˉ-OL-oˉ-jeˉ; physio- nature; -logy study of)

Is the science of body functions—how the body parts work.





1.2 Levels of Structural Organization and Body Systems
The levels of structural organization are chemical, cellular, tissue, organ, system, and organismal.



The Eleven Systems of the Human Body
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CLINICAL CONNECTION  
Noninvasive Diagnostic Techniques

o Health-care professionals and students of anatomy and physiology 
commonly use several noninvasive diagnostic techniques to assess 
certain aspects of body structure and function. 

o An understanding of anatomy is important for the effective application of 
most of these diagnostic techniques.

o A noninvasive diagnostic technique is one that does not involve insertion 
of an instrument or device through the skin or a body opening.

------------------------------------------------------------------------------

➢In inspection, the examiner observes the body for any changes that 
deviate from normal. 

→ For example, a physician may examine the mouth cavity for evidence 
of disease. Following inspection, one or more additional techniques may 
be employed. 

➢In palpation (pal-PA¯-shun; palp- gently touching) the examiner feels 
body surfaces with the hands. 

→ An example is palpating the abdomen to detect enlarged or tender 
internal organs or abnormal masses. 



CLINICAL CONNECTION  
Noninvasive Diagnostic Techniques (continued)

➢In auscultation (aws-kul-TA¯-shun; auscult- listening) the examiner 
listens to body sounds to evaluate the functioning of certain organs, 
often using a stethoscope to amplify the sounds.

→ An example is auscultation of the lungs during breathing to 
check for crackling sounds associated with abnormal fluid 
accumulation.

➢In percussion (pur-KUSH-un; percus- beat through) the examiner 
taps on the body surface with the fingertips and listens to the 
resulting sound. Hollow cavities or spaces produce a different sound 
than solid organs. 

→ For example, percussion may reveal the abnormal presence of 
fluid in the lungs or air in the intestines. It may also provide 
information about the size, consistency, and position of an 
underlying structure. 



1.3 Characteristics of the Living Human Organism 
      → Basic Life Processes: 

Certain processes distinguish organisms, or living things, from 
non-living things.

1. Metabolism (me-TAB-oˉ-lizm) is the sum of all chemical processes that 
occur in the body. →Anabolism (build-up)  and catabolism (breakdown).

2. Responsiveness is the body’s ability to detect and respond to changes.

3. Movement includes motion of the whole body, individual organs, single cells, 
and even tiny structures inside cells.

4. Growth is an increase in body size that results from an increase in the size of 
existing cells, an increase in the number of cells, or both.

5. Differentiation (dif-er-en-sheˉ-Aˉ-shun) is the development of a cell from an 
unspecialized to a specialized state. Such precursor cells, which can divide 
and give rise to cells that undergo differentiation, are known as stem cells.

6. Reproduction (reˉ-proˉ-DUK-shun) refers either to (1) the formation of new 
cells for tissue growth, repair, or replacement, or (2) the production of a new 
individual.



1.4 Homeostasis

• Homeostasis (hoˉ-meˉ-oˉ-STAˉ-sis; homeo- sameness; -
stasis standing still) is the condition of equilibrium (balance) 
in the body’s internal environment due to the constant 
interaction of the body’s many regulatory processes. 

• Homeostasis is a dynamic condition. In response to changing 
conditions, the body’s equilibrium can shift among points in 
a narrow range that is compatible with maintaining life. 

• Homeostasis is maintained by regulatory processes.



Homeostasis and Body Fluids

• An important aspect of homeostasis is maintaining the volume and 
composition of body fluids, dilute, watery solutions containing 
dissolved chemicals that are found inside cells as well as 
surrounding them. 

• The fluid within cells is intracellular fluid (intra- inside), 
abbreviated ICF. 

• The fluid outside body cells is extracellular fluid (ECF) (extra-
outside). The ECF that fills the narrow spaces between cells of 
tissues is known as interstitial fluid (in-ter-STISH-al; inter- 
between).

• The proper functioning of body cells depends on precise
regulation of the composition of the interstitial fluid 
surrounding them. Because of this, interstitial fluid is often 
called the body’s internal environment.



Control of Homeostasis 
Feedback Systems

A feedback system or feedback 
loop is a cycle of events in which 
the status of a body condition is 
monitored, evaluated, changed, 
remonitored, reevaluated, and so on.

Each monitored variable, such as 
body temperature, blood pressure, or 
blood glucose level, is termed a 
controlled condition. 

Any disruption that changes a 
controlled condition is called a 
stimulus. 

A feedback system includes three 
basic components: a receptor, a 
control center, and an effector



Control of Homeostasis 

• NEGATIVE FEEDBACK: 
If the response 
reverses the stimulus, 
a system is operating 
by negative feedback

Homeostatic 
regulation of blood 
pressure by a 
negative feedback 
system. 
→ The broken return 
arrow with a negative 
sign surrounded by a 
circle symbolizes 
negative feedback.



Control of Homeostasis 
(continued) 

• POSITIVE FEEDBACK: 
If the response 
enhances or intensifies 
the stimulus, a system is 
operating by positive 
feedback

Positive feedback 
control of labor 
contractions during 
birth of a baby.

• The broken return arrow 
with a  positive sign 
surrounded by a circle 
symbolizes positive 
feedback.



Homeostatic Imbalances

✓Lifelong good health is not something that happens 
effortlessly. The many factors in this balance called health 
include the following:

• The environment and your own behavior.

• Your genetic makeup.

• The air you breathe, the food you eat, and even the thoughts 
you think. 

✓The way you live your life can either support or interfere 
with your body’s ability to maintain homeostasis and recover 
from the inevitable stresses life throws your way.

✓Many diseases are the result of years of poor health behavior 
that interferes with the body’s natural drive to maintain 
homeostasis.



Homeostatic Imbalances (continued) 

• A disorder is any abnormality of structure or function. 

• Disease is a more specific term for an illness characterized by a 
recognizable set of signs and symptoms.

→A local disease affects one part or a limited region of the body (for 
example, a sinus infection); 

→A systemic disease affects either the entire body or several parts of 
it (for example, influenza). 

-----------------------------------------------

Diseases alter body structures and functions in characteristic ways. 

A person with a disease may experience symptoms, subjective 
changes in body functions that are not apparent to an observer. 
Examples of symptoms are headache, nausea, and anxiety. 

Objective changes that a clinician can observe and measure are called 
signs. Signs of disease can be either anatomical, such as swelling or a 
rash, or physiological, such as fever, high blood pressure, or paralysis. 



1.5 Basic Anatomical Terminology

•Body Positions

•Regional Names

•Directional Terms

•Planes and Sections

•Body Cavities



Body Positions
• Descriptions of any region or part of the human body 

assume that it is in a standard position of reference called 
the anatomical position (an-a-TOM-i-kal). 

• In the anatomical position, the subject stands erect facing 
the observer, with the head level and the eyes facing 
directly forward. The lower limbs are parallel and the feet 
are flat on the floor and directed forward, and the upper 
limbs are at the sides with the palms turned forward. 

• Two terms describe a reclining body:

➢ If the body is lying facedown, it is in the prone position.

➢ If the body is lying faceup, it is in the supine position.



Regional Names: Names given to specific regions of the body 
for references



Directional Terms

Directional 
terms precisely 
locate various 
parts of the 
body relative to 
one another.



Directional Terms
→Note that the terms anterior and ventral mean the same thing in humans.   
→However, in four-legged animals ventral refers to the belly side and is therefore inferior. 
→ Similarly, the terms posterior and dorsal mean the same thing in humans, but in four-
legged animals dorsal refers to the back side and is therefore  superior.



Planes and 
Sections

Parts of the body 

relative to planes, 

imaginary flat 

surfaces that pass 

through the body 

parts.



Practicing 
Planes and 
Sections



Body Cavities: spaces within the body that help protect, 

separate, and support internal organs



The thoracic cavity. The black dashed lines indicate the borders of the 
mediastinum. Note: When transverse sections are viewed inferiorly (from 
below), the anterior aspect of the body appears on top and the left side of 
the body appears on the right side of the illustration.
→ The thoracic cavity contains three smaller cavities and the mediastinum.



The thoracic cavity



The abdominopelvic cavity. The black dashed lower line 
shows the approximate boundary between the abdominal 
and pelvic cavities.
→ The abdominopelvic cavity extends from the diaphragm to the groin.



Abdominopelvic Regions and Quadrants:
The nine-region designation is used for anatomical studies; the quadrant 
designation is used to locate the site of pain, tumors, or some other abnormality.
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