19

The Human Body (Organism) (Chapter 1)
Imp. Definition:
1. Anatomy studies the structure of body parts and their relationships to one another.
2. Physiology how all the body parts work and carry out
3. Gross, or macroscopic, anatomy is the study of large body structures visible to the naked eye, such as the heart, lungs, and kidneys.
· Different Approaches of Anatomy:
4. In regional anatomy, all the structures in one particular region of the body, such as the abdomen or leg, are examined at the same time.
5. In systemic anatomy, the gross anatomy of the body is studied system by system.
6. Surface anatomy, the study of internal body structures as they relate to the overlying skin surface.
Ex: You use surface anatomy when you identify the bulging muscles beneath a body builder’s skin

7. Microscopic anatomy concerns structures too small to be seen with the naked eye.

Ex:


(Subdivisions of Microscopic Anatomy are:

1. Cytology which considers the cells of the body

2. Histology the study of tissues

8. Pathological anatomy studies structural changes caused by disease.

· Additional Definitions:
9. Embryology concerns development changes that occur before birth and helps to explain birth defects.

· Also Different Types of Physiology:

10. Neuro-physiology explains the workings of the nervous system.

11. Cardiovascular Physiology examines the operation of the heart and blood vessels.

*principle of complementarity of structure and function: The idea that function always reflects structure. So, what a structure can do depends on its specific form. 







Ex:
A. Levels of Biological Organization:

1. Chemical Level: At this level, atoms, tiny building blocks of matter, combine to form molecules such as water, sugar, and proteins. Molecules, form organelles.
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2. Cellular Level: Cells are smallest units of living things.
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3. Tissue Level: Tissues are groups of similar cells that have a common function. The four basic tissue types in the human body are epithelium, muscles, connective tissue, and nervous tissue.
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4. Organ Level: 

Organ- is a structure composed of at least 2 tissue types.

Ex:
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5. Organ System: organs that work close together to form an organ system.

Ex:
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6.   Organismal Level:  represents the sum total of all structural levels working together to promote 
         


      life. 

B. Properties of Life: (What makes something “alive”?)

1. Cellular Organization: internal environment (inside) remains distinct from the external environment rounding it (outside).

Ex:

2. Movement: includes all the activities promoted by the muscular system.

Ex:

3. Responsiveness: is the ability to sense changes in the environment and then respond to them.

Ex:
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4. Digestion: is the process of breaking down ingested foodstuffs to simple molecules that can be absorbed into blood. The nutrient-rich blood is then distributed to all body cells by the cardiovascular system.

5. Metabolism: is a broad term that includes all chemical reactions that occur within body cells.

a. Catabolism - it includes breaking down substances into their simpler building blocks.
b. Anabolism – synthesizing more complex cellular structures from simpler substances 

c. Cellular Respiration – using nutrients and oxygen to produce ATP
6. Excretion: is the process of removing waste, from the body. Body must get rid of non-useful substances produced during digestion and metabolism.

Ex:
7. Reproduction: 2 type’s cellular/organismal level.

Cellular-
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Organismal-
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8. Growth: is an increase in size of a body part or the organism.

4 Survival Needs:

1. Nutrients(used for energy and cell building.
a. Plant derived Foods:

b. Animal derived Foods:

2. Oxygen(Human cells can survive for only a few minutes without oxygen. (oxidative reactions)
3. Water(Body has 60-80% water weight
4. Atmospheric Pressure(It is the force that air exerts on the surface of the body.
Imp. Bec.: High altitude means atmospheric pressure is low and air is thin.

*Homeostasis: describes the ability to maintain relatively stable internal conditions even though 


the outside world changes continuously. It literally means “unchanging”. It 


indicates a state of equilibrium or balance in which internal conditions vary but 


always within narrow limits. At this point the body is functioning smoothly. 
Examples of where this is important:

Terms regarding Homeostasis:

· For Homeostasis to occur there must be communication in the body.

· The factor being regulated is called(variable
· The receptor is a sensor that monitors the environment and “sends” a change and sends that info to the Control Center
· Control Center-this determines range or (set point). It analyzes the info given by receptor and decides what to do.

· The effector provides the means for control centers response to the change.

(It influences the stimulus by either depressing it (Negative Feedback) Mechanism is shutoff or it enhances it (Positive Feedback
Negative Feedback Mechanisms: 

· shuts off the original stimulus or reduces its intensity. 

· It causes the variable to changes in a direction opposite to that of the initial change, returning 
             it to its "ideal" value. 

· Example #1: Home heating system 

The thermostat houses both the receptor and the control center. If the thermostat is set at 68 F, the heating system (effector) is triggered ON when the house temperature drops below that setting. As the furnace produces heat and warms the air, the temperature rises, and when it reaches 68 F or slightly higher, the thermostat triggers the furnace OFF. This process results in a cycling of "furnace~ON" and "furnace-OFF" so that the temperature in the house stays very near the desired temperature of 68 F. Your body "thermostat", located in a part of your brain called the hypothalamus, operates in a similar fashion. 

· Example #2: Rising glucose levels 
This stimulates the insulin-producing cells of the pancreas, which respond by secreting insulin into the blood. Insulin accelerates the uptake of glucose by most body cells. It also encourages storage of excess glucose as glycogen in the liver. So, blood sugar levels goes back toward the normal set point, and the stimulus for insulin release diminishes. 

· Example #3: Declining glucose levels 
Glucagon, another pancreatic hormone, has the opposite effect. Your blood sugar level is running low, Glucagon secretion is stimulated. Glucagon targets the liver, causing it to release its glucose reserves from glycogen into the blood. Consequently, blood sugar levels increase back into the homeostatic range. 

* Note: all negative feedback mechanisms have the same goal: preventing sudden severe changes within the body.
[image: image9.emf]Positive Feedback Mechanisms: 
· enhances or exaggerates the original stimulus so that the activity (output) is accelerated. 

· The change that occurs proceeds in the same direction as the initial disturbance, causing the   

 variable to deviate further from its original value. 

· Positive feedback mechanism are often referred to as cascades (meaning "to fall") 

· Positive feedback mechanisms are rarely used to promote the moment-to-moment well-being 
             of the body. 

· Example #1: Blood clotting 
Blood clotting is a response to a break in the lining of a blood vessel. Once vessel damage has occurred, blood elements called platelets immediately begin to cling to the injured site and release chemicals that attract more platelets. This rapidly growing pileup of platelets initiates the sequence of events that finally forms a clot.        
                                                                                                         .                                                                                                                                                                 • Example #2: Enhancement of labor contractions during birth                                                                                                                                                                                                                                                                                                                                                                             .                                                                                                                                                    Oxytocin a hypothalamic hormone, intensifies labor contractions during the birth of a baby. When the baby is finally born, it ends the stimulus for oxytocin release and shuts off the positive feedback mechanism.  

[image: image10.emf]AnAnatomical Position and Directional Terms: 
· The anatomical reference point is a standard body position called the anatomical position. 
· This is when the body is erect with feet only slightly apart------"standing at attention,"   

              (except that the palms face forward and the thumbs point away from the body.)
· "right" and "left" refer to those sides of the person or the cadaver being viewed -not those of 

              the observer. 
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Body Planes and Sections: 

· There are two divisions of our body: 
                      1. Axial: includes the head, neck, and trunk.
                       2. Appendicular: includes the appendages, or limbs.  
• The body is cut along a flat surface called a plane. 

a. Sagittal plane is a vertical plane that divides the body into right and left parts.
b. Midsagittal plane is the sagittal plane that lies exactly in the midline. It is also called  

       median plane. 
c. Parasagittal planes are all other sagittal planes, offset from the midline. 

d. Frontal planes, lie vertically and divide the body into anterior and posterior parts. It is also 
       called a coronal plane 

e. Transverse, or horizontal, plane runs horizontally from right to left, dividing the body into 
      superior and inferior parts. It is also called a cross section. 
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Body Cavities: 

· In the axial portion of the body are two large cavities: 
                      1. Dorsal 
                      2. Ventral 

• The dorsal body cavity, which protects the fragile nervous system organs, has two subdivisions: 

a. cranial cavity, within the skull, encases the brain. 
b. vertebral, or spinal cavity, which runs within the bony vertebral column, encloses the 
       delicate spinal cord. 

• The ventral body cavity, the larger closed cavity and the cavity that houses a group of internal 
   organs that are called the viscera or, visceral organs. It has two subdivisions: 

a. thoracic cavity is the superior subdivision and is surrounded by the ribs and muscles of  the chest. It is further subdivided into: 



1. lateral pleural cavities, each housing a lung 




2. medial mediastinum which contains the pericardial cavity, which 



    encloses the heart, and it also surrounds the remaining thoracic organs 



    (esophagus, trachea, and others). 



b. abdominopelvic cavity is inferior and is separated from the thoracic cavity by the 


   diaphragm, a dome-shaped muscle important in breathing. It has two parts: 




1. abdominal cavity, which is its superior portion, contains the stomach, 



    intestines, spleen, liver, and other organs. 




2. pelvic cavity, which is its inferior part, lies within the bony pelvis and 



    contains the bladder, some reproductive organs, and the rectum.                                                                                             
Membranes in the Ventral Body Cavity: 

· The walls of the ventral body cavity and the outer surfaces of the organs that are in that 
             cavity are covered by a thin, double-layered membrane, the serosa, or serous membrane. 

· The membrane lining the cavity walls is called the parietal serosa. 

· The membrane that covers the organs in the cavity is called the visceral serosa. 

· In the body, a thin layer of lubricating fluid, called serous fluid separates the serous 
              membranes---------------------------it is actually secreted by both membranes. 

· This fluid allows the organs to slide without friction across the cavity walls and one another. 

· The serous membranes are named for the specific cavity and organs with which they      

              are associated. 
Example: parietal pericardium--------------------lines the pericardial cavity 
                 visceral pericardium-------------------covers the heart 
                 parietal pleura--------------------------lines the walls of thoracic cavity 
                 visceral pleura--------------------------covers the lungs 
                 parietal peritoneum------------------lines the walls of abdominopelvic cavity 
                 visceral peritoneum------------------covers the bladder, reproductive organs 
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Other Body Cavities: 
There are several smaller body cavities. Most of these are in the head and most open to the body exterior: 

1. Oral and digestive cavities. The oral cavity, commonly called the mouth, contains the teeth and  

    tongue. This cavity is part of and continuous with the cavity of the digestive organs. 

2. Nasal cavity. Located within and posterior to the nose, the nasal cavity is part of the respiratory 
    system passageways. 

3. Orbital cavities. The orbital cavities (orbits) in the skull house the eyes. 

4. Middle ear cavities. The middle ear cavities carved into the skull lie just medial to the eardrums. 
    These cavities contain tiny bones that transmit sound vibrations. 

5. Synovial cavities. Synovial cavities are joint cavities. The membranes lining these cavities secrete 
    a lubricating fluid that reduces friction as the bones move across one another. 

Abdominopelvic Regions and Quadrants: 
The abdominope1vic cavity is divided into smaller areas. The anatomists use planes, positioned like a tic-tac-toe grid on the abdomen, that divide the cavity into nine regions: 

· umbilical region is the centermost region deep to and surrounding the umbilicus (navel). 

· epigastric region is located superior to the umbilical region. 

· hypogastric (pubic) region is located inferior to the umbilical region. 

· Right and left iliac, or inguinal regions are located lateral to the hypogastric region. 

· Right and left lumbar regions lie lateral to the umbilical region. 

· Right and left hypochondriac regions flank the epigastric region laterally.  
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Medical personnel divide the body into quadrants and they are named from the subject's 

point of view: right upper quadrant (RUQ) 

           left upper quadrant (LUQ) 
                        right lower quadrant (RLQ) 
                        left lower quadrant (LLQ) 
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