Anatomy and Physiology (Marieb 2002)                   Girard 2007
Chapter 1 
I. Anatomy – structure (Greek for “to cut apart”)

A. Fields of anatomy

1. Gross (macroscopic)

a. Pathology – study organs, tissues, and cells to determine disease 

2. Microscopic

a. Cytology – study cells

b. Histology – study tissues
II. Physiology – function

A. Each organ system has its own physiological field of study

B. Focus of study is at the cellular or molecular level
III. Principle of Complementarity of structure and function – Function is dependent on structure

IV. Hierarchy of life (levels of structural organization)

A. Chemical level

1. Molecules

a. organic 

1. Lipids

2. Carbohydrates

3. Proteins

4. Nucleic acids

b. inorganic
1. H2O

2. Salts

3. H+
4. OH-
5. HCO3-
6. NH3 

7. NH4+
2. Atoms 

B. Cellular level – Molecules working together to perform a function
C. Tissue – cells working together to perform a function
D. Organs – tissues working together to perform a function
E. Organ system – organs working together to perform a function
F. Organism – organ systems working together to perform a function
V. Organ Systems – Topics for the year

A. Integumentary system

1. Hair

2. Skin

3. Nails

B. Skeletal system

1. Bones

2. Joints

3. Tendons

4. Ligaments

C. Muscular system

1. Skeletal muscle

2. Smooth muscle

3. Cardiac muscle

D. Nervous System

1. Brain

2. Spinal cord

3. Nerves

4. Sensory receptors

a. Pain

b. Pressure

c. Hot

d. Cold

E. Endocrine System

1. Glands

2. Hormones

3. Negative feedback systems

a. Glucose, glucagons, and insulin

b. TSH, thyroxin, and triiodothyronine

F. Cardiovascular System

1. Heart

2. Blood

3. Blood vessels

G. Lymphatic System

1. Thymus

2. Spleen

3. Lymph nodes

H. Respiratory System

1. Nasopharynx

2. Larynx

3. Trachea
4. Bronchi

5. Lungs

I. Digestive System

1. Mouth and oral structures

2. Esophagus

3. Stomach

4. Small Intestine

5. Large Intestine

6. Rectum 

7. Anus

8. Pancreas

9. Liver

10. Gall bladder
J. Excretory System

1. Kidneys

2. Skin

3. Lungs

K. Reproductive System

1. Male

2. Female

VI. Necessary Human Life Functions

A. Maintaining external/internal boundaries

B. Movement

C. Responsiveness (Environmental stimuli)

D. Digestion – source of organic and inorganic molecules

E. Metabolism – cellular use of organic and inorganic molecules

F. Excretion – remove waste products of metabolism from body

G. Reproduction – to propagate the species

H. Growth – fetal, infant, child, and adolescent development

VII. Human Survival Needs

A. Nutrients

1. Energy

2. Cell building

B. Oxygen (REDOX REACTION WITH FOOD FOR ENERGY)

C. Water – provides medium for chemical interactions as well as transport of molecules in the body

D. Temperature
E. Atmospheric pressure – breathing

VIII. Homeostasis (literally ”unchanging”…really dynamic equilibrium)

A. Homeostatic control mechanism

1. Stimulus – some change in equilibrium

2. Receptor – detects stimulus

3. Afferent pathway – nerves bring message from receptor to brain

4. Brain – interprets message and takes action to establish equilibrium

5. Efferent pathway – message from brain goes to the effectors

6. Effector – usually a muscle or gland that will reestablish homeostasis

7. Response

B. Homeostatic imbalance results in a disease state

C. Negative feedback mechanism
1. Glucose, insulin, and glucagons
2. Thermostat and furnace
D. Positive feedback mechanism

1. Cut finger and platelet aggregation

2. Oxytocin and strength / timing of uterine contractions during labor
IX. Anatomical Position – standing erect, feet forward, palms forward

A. Directional terms

1. Superior – higher

2. Inferior – lower
3. Anterior – front
4. Posterior – back
5. Medial – toward the middle of the body
6. Lateral – away from the middle of the body
7. Proximal – closer to the point of attachment to the body (trunk or torso)
8. Distal – farther from the point of attachment to the body
X. Body Planes and Sections

A. Plane – flat surface that results from a section

1. Midsaggital (Median) Plane – divides body into two sections from the front, results in right and left halves

2. Frontal (Coronal) Plane – divides body into two sections from the side, results in anterior and posterior halves
3. Transverse (Cross section) Plane – divides body into two sections resulting in superior and inferior halves
B. Sections – a cut through the body resulting in two distinct halves
XI. Body Cavities

A. Dorsal

1. Cranial cavity – Brain

2. Vertebral cavity – Spinal Cord
B. Ventral 

1. Thoracic – chest cavity

a. Contains heart and lungs

b. Heart is in pericardial cavity
c. Lungs in pleural cavities (2)
2. Abdominopelvic – Abdomen and pelvic cavities
a. Abdominal cavity contains stomach, intestines, spleen, liver, and pancreas

b. Pelvic cavity contains urinary bladder, reproductive organs, and the rectum
C. Diaphragm – separates thoracic and abdominopelvic cavities

D. Membranes in the ventral cavity 
1. Serosa (Serous membrane) – double layered membrane with serous fluid between the layers which allows organs to slide past each other without friction

a. Visceral serosa – membrane that lines/covers organs

b. Parietal serosa – membrane that lines/covers the cavity organs are found in

1. Parietal pericardium – covers the pericardial cavity walls

2. Visceral pericardium – covers the heart

3. Parietal pleura – covers the thoracic cavity

4. Visceral pleura – covers the lungs

5. Parietal peritoneum – covers the abdominopelvic cavity

6. Visceral peritoneum – covers the visceral organs

2. Pleurisy and Peritonitis

a. Inflamed pleural or peritoneal membranes

b. Results in friction between serosae and excruciating pain due to organs sticking to each other

