           CHAPTER 1-THE HUMAN BODY: AN ORIENTATION
  I. TWO BRANCHES OF SCIENCE DEALING WITH THE HUMAN BODY

A. Anatomy-the study of body parts and the relationships between structures of the body.



1. Specifically, anatomy deals with body forms and structures and how these structures



    are arranged.



2. Subdivisions of Anatomy: Gross (macroscopic) anatomy, regional anatomy, systemic 



    anatomy, surface anatomy.


B. Physiology-the study of how the body works. It deals with how structures in the body carry out their 


     specific functions.

1. Subdivisions of Physiology: Renal physiology, Neurophysiology, Cardiovascular physiology.

 II. LEVELS OF STRUCTURAL ORGANIZATION IN THE HUMAN BODY

A. The Chemical Level-lowest level of organization; this includes atoms (carbon, oxygen etc..) and


     molecules (water, DNA).


B. The Cellular Level-includes cells which are the smallest living units of matter.



1. There are many different types of cells in the human body. Each type of cell has a different



    structure and performs a different function.


C. The Tissue Level


1. Tissues-groups of cells that work together to carry out similar functions. There are a variety 



    of different tissues in the human body.


D. The Organ Level


1. Organs-structures that are composed of 2 or more tissues that work together to perform  



    similar functions.


E. The System Level


1. Systems-groups of organs that work together to carry out similar functions.



2. What are the 11 major systems in the human body?



3. List at least one organ in each system.


F. The Organismal Level-the highest level of organization in the human body.



1. Organism-a living individual.

III. LIFE PROCESSES

A. Reactions-occur in all living organisms.



1. Metabolism-the total of all of the reactions that occur in a living organism. Most of these 



    reactions are involved in energy (ATP) production for the organism.




a. Reactions can be classified as either catabolic or anabolic reactions.


B. Responsiveness-the ability to detect and respond to changes in the internal or external 
  
     environment.


C. Movement-of the whole body or of body cells.


D. Growth-an increase in the size of cells and in the number of cells.


E. Differentiation-the development of cells into a specialized state.


F. Reproduction-the formation of new cells or new individuals.


G. Digestion-breaking down large food materials into small molecules (vitamins, minerals) that can be


     absorbed into the blood.


H. Excretion-the process of removing wastes from the body.

IV. SURVIVAL NEEDS-these are materials that the human body must obtain in appropriate amounts in order to        
function effectively.


A. Nutrients-are used for the production of energy and cell building in the body. Nutrients include 


      vitamins, minerals, carbohydrates and proteins. Most nutrients are obtained from the foods we 
      eat.


B. Oxygen-is required for aerobic cellular respiration to occur.


C. Water-accounts for 60-80% of total body weight.


D. Heat- normal body temperature (37C or 98.6F) must be maintained if chemical reactions are to 
     occur. If temperature is too low, metabolic reactions become slower until they stop. If temperature 
     is too high, reactions become so fast that proteins lose their shape and stop functioning. 


E. Pressure- is the force that the atmosphere exerts upon the body surface.  It is necessary for 
   
    breathing and gas exchange in the lungs. 

V. HOMEOSTASIS-the ability of the body to maintain a stable internal environment. It is a state of equilibrium 

     in which conditions in the body remain within certain limits.


A. The human body has a variety of devices that allow it to maintain this stability. Example: if the body


     becomes too hot, then the brain initiates a series of events that reduce body temperature.


B. An important aspect of homeostasis is the maintenance of proper fluid levels in and around body 


    cells.


C. Types of Fluids in the Human Body:



1. Extracellular Fluid-fluid found outside of body cells. 


    Two Types of Extracellular fluid in the body:




a. Interstitial (Tissue) Fluid-the fluid that fills the spaces between the cells of body tissues.




b. Plasma-the fluid in blood. This fluid is not in blood cells.



2. Intracellular Fluid-the fluid within body cells. This is also known as cytoplasm.


D. A number of different compounds are dissolved in the above fluids. This includes minerals, ions, gases


     and nutrients.


E. An individual is in homeostasis when:



1. It has an optimum body temperature (98.6 degrees F).



2. It contains an optimum level of body fluid.



3. It contains an adequate supply of minerals, vitamins and gases.


F. Stress-any stimulus (change) that creates an imbalance in the internal environment of the human body.



1. Stress acts to disturb homeostasis within the human body.



2. A stress can be internal or external. Stresses can include heat, cold, low sugar levels.



3. The body has the ability to respond to stimuli in an effort to reestablish homeostasis.



4. Two Systems in the body that Aid in Maintaining Homeostasis:




a. The Nervous System-which includes the brain, spinal cord and nerves. This system 




    produces and carries impulses throughout the body. 




b. The Endocrine System-includes glands that secrete various chemicals and hormones.





1) These 2 systems often work together to maintain homeostasis for the body.



5. Feedback Systems (Loops)-a cycle of events that acts to maintain homeostasis within the body.




a. Components of a Feedback System:





1) The Receptor-monitors changes in the controlled conditions and sends





     information regarding changes to the control center.






a) Stimulus-any stress that changes a controlled condition.






b) The receptor sends input to the control center.





2) The Control Center-regulates homeostasis; as well as the feedback systems that





     govern homeostasis. The brain is the control center in the human body.





3) Effectors-receive information from the control center and produce a response. 





    Muscles and glands are the major effectors in the human body. 




b. Types of Feedback Systems in the Human Body:





1) Negative Feedback Systems-respond by reversing the effects of a stimulus.






a) These systems maintain conditions within certain physiological limits.






b) Examples of a Negative Feedback System:







1) Blood-sugar levels (in textbook)







2) Blood pressure





2) Positive Feedback Systems-function by enhancing the original stimulus.






a) Examples of Positive Feedback Systems:







1) Blood clotting







2) Contraction of uterine muscles during pregnancy


G. Disease-a change that occurs when part or all of the body is not carrying on its normal function.



1. This is a very common type of stress. Disease may lead to death of an individual.



2. Systemic vs. Localized Disease (systemic involves whole body & localized is limited to 1 

                    area/organ/system)


3. Symptoms-changes in the body that are not apparent to an observer.



4. Signs-changes in the body that are apparent to an observer.



5. Epidemiology-the general study of disease.



6. Pharmacology-the science that deals with the use of drugs in treating various diseases.

VI. ANATOMICAL POSITION-in this position, the subject stands upright, facing the observer with feet flat on the

      floor, arms placed at the sides and palms of the hands turned forward.


A. This position provides a standard method for observing the various structures associated with the 


     human body.


B. Directional Terms-are used to locate various structures in the human body.



1. See textbook for terms that you are responsible for knowing.

VII. PLANES AND SECTIONS OF THE HUMAN BODY

A. Planes are imaginary flat surfaces that divide the body into sections.


B. Planes of the Human Body:



1. Sagittal plane-vertical plane that divides the body or an organ into right and left sides.




a. Mid-sagittal plane-divides the body or an organ into equal right and left sides.




b. Parasagittal plane-divides the body or an organ into unequal right and left sides.



2. Frontal plane-divides the body or an organ into anterior and posterior portions.



3. Transverse (Cross-Sectional) plane-divides the body or an organ into superior and inferior 



    portions.



4. Oblique plane-divides the body or an organ at an angle.

VIII. BODY CAVITIES-confined spaces in the body that contain the internal organs.


A. Cavities support, separate and protect the internal organs.


B. 2 Major Cavities in the Human Body:



1. The Dorsal Body Cavity-located near the back surface of the body. Subdivisions of the Dorsal 


     Body Cavity:




a. The Cranial Cavity-formed by the cranial bones. This cavity contains the brain.




b. The Vertebral (Spinal) Cavity-formed by the vertebrae and this cavity houses the spinal 




    cord.



2. The Ventral Body Cavity-located near the front surface of the body. The organs in this cavity are



     referred to as viscera. Subdivisions of the Ventral Body Cavity:




a. The Thoracic Cavity-superior portion of the ventral body cavity. This cavity forms the 




    chest.





1) Compartments within the Thoracic Cavity:






a) Pleural cavities-2 of these; 1 around each lung.






b) Pericardial cavity-space that contains the heart. The pericardium is a






     membrane in this cavity that surrounds and protects the heart.






c) Mediastinum-region between the lungs; extending from the sternum to 




    the spinal column.




b. The Abdominopelvic Cavity-is separated from the thoracic cavity by the diaphragm.





1) Subdivisions of the Abdominopelvic Cavity





a) Abdominal Cavity-contains the stomach, liver, small and large intestines.







1) This cavity is lined by a special membrane known as the 







     peritoneum.






b) Pelvic Cavity-contains the urinary bladder and the reproductive 





     structures.




c. The walls of the ventral body cavity are covered by special serous membranes. These thin-




    walled membranes serve as protective covers over the walls of the ventral body cavities.





1) These membranes are often named for the area that they cover. For example, the





     parietal pericardium lines the pericardial cavity around the heart.

IX. REGIONAL TERMS

A. Abdominal-the portion of the trunk below the diaphragm and above the pelvis.


B. Axillary-armpit area.


C. Brachial-proximal portion of the upper arm.


D. Buccal-cheek region.


E. Carpal-wrist.


F. Cephalic-head.


G. Cervical-neck region.


H. Costal-near the ribs.


I. Cranial-skull.


J. Cutaneous-skin.


K. Frontal-forehead.


L. Gluteal-buttock region.


M. Lumbar-lower back.


N. Mammary-breast region.


O. Ophthalmic-eyes.


P. Oral-mouth.


Q. Otic-ears.


R. Palmar-palms of the hand.


S. Pectoral-chest region.


T. Plantar-sole of the foot.


U. Sternal-midline of the thorax region.


V. Tarsal-instep of the foot.


W. Umbilical-navel region.


X. Vertebral-pertaining to the backbone.

 X. ABDOMINOPELVIC QUADRANTS AND REGIONS- divides large abdominopelvic cavity into smaller areas


A.  Abdominopelvic quadrants- divides abdominopelvic cavity into 4 areas  (R & L upper quadrants and R & 
      L lower quadrants) with umbilicus (bellybutton) at the center.

B.  Regions of the abdomen- divide abdomen into 9 regions (R & L hypochondriac regions; R & L lumbar 
      
      regions; R & L iliac or inguinal regions; epigastric, umbilical, and hypogastric (pubic) regions) like a tic-
      
      tac-toe grid. 

XI. MEDICAL IMAGING-allows physicians to examine the internal portion of the human body. Medical imaging 

        techniques allow physicians to detect disorders, defects and diseases of the human body.


A. Medical Imaging Techniques


1. Radiography (X-Rays)-the use of X-rays to produce images of the internal structures of the



    human body.  This technique is excellent for discovering fractures; however, organs often appear



    as a blur on X-rays.



2. Computed Tomography Scanning (CT Scan)-the use of X-rays and computers to produce 3-

    dimensional images of body structures. It is used to detect kidney stones and tumors.

3. Xenon CT-CT brain scan enhanced with Xenon gas that allows for tracing blood flow. This is

    used to identify strokes.



4. Dynamic Spatial Reconstruction(DSR)-specialized X-ray machine that produces 3-dimensional, 



    moving images of internal structures. This is excellent for examining the heart, blood vessels, and 



    the lungs.



5. Digital Subtraction Angiography (DSA)-an instrument used to examine blood vessels before and 



    after a dye has been injected into the bloodstream. This is used to detect blocked blood vessels.



6. Positron Emission Tomography (PET)-the use of radioactive particles to produce images of internal



    organs. This can provide some indication of organ function as well as structure.



7. Magnetic Resonance Imaging (MRI)-the use of radio waves and magnets to produce 3-dimensional



    images of internal structures. It is not used on pregnant women or individuals that have a 



    pacemaker due to the use of magnets. 



8. Ultrasound-sound waves are forced into the body where they are reflected by various organs and



     tissues. These reflected sound waves are used to produce images of internal structures.




a. Sonogram-the images produced by an ultrasound.




b. These are often used to follow the development of a fetus during pregnancy.

