ANATOMY & PHYSIOLOGY
Unit 1 - Introduction to Anatomy – Class Lecture Notes
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1.1  WHAT IS ANATOMY AND PHYSIOLOGY?
The study of Anatomy and Physiology is a review of the human body, its functions and pathologies. In this course, we will review basic human structural and functional organization at both the microscopic and macroscopic level. Units will include discussions of the basic body systems including: 

Basic Chemistry and Biochemistry 


Cells, Cell Structure, and Body Tissues


Heredity, Genetics, and Evolution


Skeletal System


Muscular System


Circulatory System


Nervous System


Reproductive System


Digestive System


Immune System


Careers in Medicine

This course takes a holistic approach to the study of the human body, with the goal of preparing students for a career in the medical sciences. As in all science courses, you will develop critical thinking skills and become fluent in the scientific method. 

Vocabulary: chemistry, cells, tissues, heredity, genetics, and evolution.


Chemistry: the science of matter; the branch of the natural sciences dealing with the composition 


of substances and their properties and reactions


Cells: the smallest unit of life


Tissues: groups of similar cells joined to perform the same function


Heredity: the transmission of information from parent to offspring through genetically coded 


information


Genetics: the study of heredity and how traits are passed on through generations


Evolution: change in the frequency of genes over time

Basic Body Systems that we will study include:


Musculo-Skeletal system includes muscles, bones, cartilage, tendons, and ligaments, and serves 


to support and protect the body, as well as to provide internal and external movement.

Circulatory system includes the heart, veins, arteries, and capillaries, and serves to move fluids 


and cells around the body for nutrition, oxygen supply, and waste disposal.

Nervous system includes the brain, spinal chord, and nerves, and serves to process stimuli and 


feedback between the brain and the outside environment, as well as direct the internal 


functioning of the bodies systems.

Reproductive system includes the male and female reproductive organs such as ovaries and 



testes, and is involved in producing genetically related offspring.

Digestive system includes the stomach, intestines and other associated organs such as the liver 



and pancreas, which serve to process food and convert it into energy and body 



components.


Immune system includes various parts of the blood and lymph systems, as well as aspects of 



other systems which fight disease and injury.
Career in the Medical Sciences section will include an exploration of careers you might pursue in the medical profession. This will include a description of the possible fields as well as discussions of the educational requirements you will need to make a career. This will include professions such as nurse, physician, athletic trainer, speech pathologist, emergency medical technician-paramedic, massage therapist, occupational therapy, physical therapy, physician assistant, and radiological technology. 

1.2  ORGANIZATION OF THE HUMAN BODY
I. Eight Levels of Organization

1. Atomic Level

The chemicals that make up the body are ultimately composed of atoms, which are made of electrons, protons, and neutrons. The main elements that make up living things include:


Hydrogen - H 

Oxygen - O 

Nitrogen - N 

Carbon - C 


Calcium - Ca 

Sodium - Na 

Potassium - K 

Chlorine - Cl

2. Molecular Level

These atoms combine to form molecules and compounds, which make up the basic building blocks of the body, including: water, salts, carbohydrates, proteins, lipids, and nucleotides. 
3. Cells and Cellular Organelles Level
The basic building blocks combine to form actual living entities, which includes the cells and cellular organelles such as the nucleus, mitochondria, endoplasmic reticulum, and vacuoles. Cells are the smallest living units of an organism such as a human being. 

4. Tissue Level

A tissue is a group of cells with similar structure and function. There are four main groups of tissues, including: 


Epithelial Tissue - Cover or line body surfaces; some are capable of producing secretions with 


specific functions.  The outer layer of the skin and sweat glands are examples of 


epithelial tissue. 


Connective Tissue - Connects and supports parts of the body; some transport or store materials. 



Blood, bone, and adipose tissue (fat) are examples. 


Muscle Tissue - Specialized for contraction, which brings about movement. Skeleton muscles 


and the heart are examples. 


Nerve Tissue - Specialized to generate and transmit electrochemical impulses that regulate body 



functions. The brain and optic nerves are examples. 

5. Organ Level
An organ is a group of two or more different types of tissues arranged so as to accomplish specific functions and usually have recognizable shape. The heart, brain, kidneys, liver, lungs are examples. 
6. Organ Systems Level

An organ system is a group of organs that all contribute to a particular function. Examples are the circulatory, respiratory, and digestive systems. These systems are composed of several individual organs which work together to accomplish a function
7. Organism Level 
All the organ systems of the body functioning with one another constitute the total organism - one living individual.
8. Ecosystem Level
Some scientists consider that there is another level of organization, beyond that of one living thing. This level is called the ecosystem, and is a system of interactions between living organisms and the physical environment. All the organisms in a particular region and the environment in which they live are part of the ecosystem. The elements of an ecosystem interact with each other in some way, and so depend on each other either directly or indirectly

II. Anatomical Terminology 

To communicate effectively with one another, researchers and clinicians have developed a set of terms to describe anatomy that have precise meaning.  Use of these terms assumes the body in the anatomical position.  This means that the body is standing erect, face forward with upper limbs at the sides and with the palms forward. 
Terms of relative position describe the location of one body part with respect to another.  They include the following: 


superior - means that a body part is above another part or is closer to the head. 


inferior - means that a body part is below another body part or toward the feet. 


anterior – means toward the front. 


posterior – is the opposite of anterior; it means toward the back. 


medial – relates to an imaginary midline dividing the body in equal right and left halves. 



sample: the nose is medial to the eyes. 


lateral – means toward the side with respect to the imaginary midline.  



sample: the ears are lateral to the eyes. 


proximal – describes a body part that is closer to the trunk of the body than another part.  



sample: the elbow is proximal to the wrist. 


distal – is the opposite of proximal, and means that a particular body part is farther from the 



trunk than another part. sample: the fingers are distal to the wrist. 

1.3  SCIENTIFIC METHOD AND HYPOTHESIS TESTING

I.  The Nature of Science 

A.  What is science? 


1.  Science is the total collection of knowledge gained by man's observation of the physical 


universe. 


2.  It tries to answer the questions "how" and "why." 


3.  It is a logical way of problem solving. 

B.  Two main types of science 


1. Pure science - studying things for the sake of gaining knowledge; new discoveries. 


2. Applied science - the use of pure science in practical ways (technology). 

C. Limitations of Science 


1. Cannot make value judgments. 


2. Cannot prove something doesn't exist (universal negative). 


3. Scientific investigation is as limited as the instruments we use. 

D. Scientific Statements 


1. Facts - things that are observable and indisputable. 


2. Data - any piece of information; usually gained through experimentation. 


3. Laws - statements that describe patterns in nature with no known exceptions. 


4. Theories - explanations usually based on evidence (may be wrong). 


5. Models - man-made ideas to help us visualize scientific concepts. 

E. The Scientific Method
The scientific method is the process of trying to construct an accurate representation of the world. The scientific method attempts to minimize the influence of bias or prejudice in the experimenter when testing a hypothesis or a theory. By having a repeatable process, other people can check our results, and understand how we came about them.
The scientific method has seven steps


1. Observe the situation 


2. Ask a question 


3. Turn that question into a testable hypothesis 


4. Predict the outcome of your experiment 


5. Perform your experiment 


6. Analyze the results 


7. Evaluate your hypothesis 

While the scientific method is divided into steps, the key element is testing the hypothesis. In other words, can you prove that you are wrong?  We’ll go more into this during the rest of the course, as the best way to learn the scientific method is by doing it.
F. Hypotheses, Models, and Theories

A hypothesis is a proposal intended to explain certain facts or observations.
A model is a simplified description of a complex entity or process.

A scientific theory is a model or idea that has undergone testing from careful observations and can be used to make a variety of predictions of what will happen under different circumstances. 

G. Scientific Experimentation 

1. An experiment is a controlled test to find the answer to a question. 

2. Only one condition in an experiment is changed at a time. 


a. The conditions that affect the outcome are called variables. 


b. Independent Variable - the one changed by the experimenter. 


c. Dependent Variable - the condition that changes because of the independent variable. 

3. Factors in experiments that do not change are called constants. 

4. Experiments have two parts: 


a. Control group - group under normal conditions (nothing unusual done to it). 


b. Experimental group - the test group in which variables are changed. 

5. Good observational skills are important (this includes being able to measure accurately). 

6. The goal of an experiment is to predict what might happen in similar situations. 

Example: Use the Scientific Method to Find a Date for Friday Night
Step 1:   State the problem 

You cannot solve a problem until you know exactly what it is. 






My Problem is - "I need a date for Friday Night".

Step 2:   Research the problem 

What will it take to solve my problem? 






What do I know, and need to know, about my problem? 






To solve my problem, "I need someone to take out Friday Night". 






Who can I take? 







- Examine the possibilities. 







- Eliminate poor choices. 







- Consider likely choices.

Step 3:   Form a hypothesis 

A possible solution to my problem. 






The simplest solution is often the best solution! 






"My date will be (Name)".

Step 4:   Test the problem 

Perform an experiment to see if your hypothesis works. 





"Ask (Name) for a date Friday Night".
Step 5:   Draw conclusions 

Data are the results of an experiment. 






In its simplest form, there are only two possible conclusions: 






Conclusion 1   If your hypothesis was correct, you have a date for Friday. 







PROBLEM SOLVED!






Conclusion 2   If your hypothesis was incorrect, the experiment failed. 







DON'T GIVE UP! 







DO MORE RESEARCH!






- What was wrong with your original hypothesis? 






- Did you make a poor selection? 






- Was your experiment flawed? 






- Form another hypothesis based on additional research. 






- Test the new hypothesis.
Step 6: If necessary, continue this process until the problem is solved!
1.4  HISTORY OF THE STUDY OF ANATOMY
A. The earliest studies of anatomy and physiology probably dealt with treating illnesses and injuries. 

B. Early healers relied on superstitions and magic. 

C. Later, herbs were used to treat certain ailments. 

D. Eventually, the stage was set for the development of medicine with standardized terms in Greek and Latin.
Additional Detail (from http://ca.encarta.msn.com/encyclopedia_761560628_2/Anatomy.html#s12)
The oldest known systematic study of anatomy is contained in an Egyptian papyrus dating from about 1600 BC. The treatise reveals knowledge of the larger viscera but little concept of their functions. About the same degree of knowledge is reflected in the writings of the Greek physician Hippocrates in the 5th century BC. In the 4th century BC, Aristotle greatly increased anatomical knowledge of animals. The first real progress in the science of human anatomy was made in the following century by the Greek physicians Herophilus and Erasistratus, who dissected human cadavers and were the first to distinguish many functions, including those of the nervous and muscular systems. Little further progress was made by the ancient Romans or by the Arabs. The Renaissance first influenced the science of anatomy in the latter half of the 16th century.

Modern anatomy began with the publication in 1543 of the work of the Belgian anatomist Andreas Vesalius. Before the publication of this classical work anatomists had been so bound by tradition that the writings of authorities of more than 1000 years earlier, such as the Greek physician Galen, who had been restricted to the dissection of animals, were accepted in lieu of actual observation. Vesalius and other Renaissance anatomists, however, based their descriptions on their own observations of human corpses, thus setting the pattern for subsequent study in anatomy.
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