
Chapter 1 

ANATOMY & PHYSIOLOGY  

Through a study of Anatomy and its subdivisions, the body may be examined at 

different levels of structural organization. 

 

ANATOMY:  

- the study of structure of the body & the relationships among structures. 

Subdivisions of Anatomy include:  

- surface anatomy, gross anatomy, systemic anatomy, regional anatomy, 

radiographic anatomy, developmental anatomy, embryology, cytology, and 

pathological anatomy  

 

PHYSIOLOGY:  

 -     the study of how body structures function 

- deals with how body parts function 

- the structure of a part determines its function. 

 

Subdivisions of Physiology include:  

 - cell physiology, systems physiology, pathophysiology, exercise physiology, 

neurophysiology, endocrinology, cardiovascular physiology, 

immunophysiology,  respiratory physiology, renal physiology, and 

reproductive physiology 

  

LEVELS OF ORGANIZATION 

The Human Body consists of several levels of structural organization  

 

1) CHEMICAL:  

- Atoms: the smallest units of matter that participate in chemical 

reactions 

- Molecules: two or more atoms joined together 

 



2) Cells: are the basic structural and functional units of an organism. 

 

3) Tissues: 

- consist of groups of similarly specialized cells  

- and the substances surrounding them  

- that usually arise from a common ancestor  

- and perform certain special functions. 

  

4) Organs: 

-  are structures of definite form  

- that are composed of two or more different tissues  

- and have specific functions. 

  

5) Systems: 

-  consist of related organs that have a common function. 

  

6) Organism: 

- is a collection of structurally and functionally integrated systems 

  

The Systems of the Human Body are the: 

1) Integumentary 

2) Skeletal 

3) Muscular 

4) Nervous 

5) Endocrine 

6) Cardiovascular 

7) Lymphatic 

8) Respiratory 

9) Urinary 

10) Digestive 

11) Reproductive 



 3 Non-invasive Techniques:  

- of Palpation, Auscultation & Percussion  

- are used to assess certain aspects of body structure & function. 

Palpation:  

- the examiner feels body surfaces with the hands 

- an example would be pulse and heart rate determination. 

Auscultation: 

- listen to body sounds to evaluate the functioning of certain organs 

- as in listening to the lungs or heart 

Percussion:  

- tapping on the body surface with the fingertips & listens to the echo 

  
CHARACTERISTICS of the LIVING HUMAN ORGANISM 

  
BASIC LIFE PROCESSES: 

All Living things have characteristics that distinguish them from non-living 

things. 

- Metabolism:  

o is the sum of all chemical processes that occur in the body, 

including Catabolism and Anabolism. 

- Responsiveness: 

o  is the ability to detect and respond to changes in the external 

or internal environment. 

- Movement: 

o  includes motion of the whole body, individual organs, single 

cells, or even organelles inside cells. 

- Growth: 

o  refers to an increase in size & complexity, due to an 

increase in the number of cells, size of cells, or both. 

- Differentiation: 

o  is the change in a cell from an un-specialized state to a 

Specialized state. 



- Reproduction:  

o the formation of New cells for Growth, Repair, or Replacement, 

o or the production of a New individual. 

  

AUTOPSY:  

- is a postmortem examination of the body and dissection of its internal 

 organs to confirm or determine the cause of death. 

  

HOMEOSTASIS: 

- is a condition of equilibrium in the body’s internal environment 

 produced by the ceaseless interplay of all the body’s regulatory 

processes 

 -    through Negative Feedback Mechanisms 

  

BODY FLUIDS: 

For the body’s cells to survive, the composition of the surrounding fluids must be 

precisely maintained at all times. 

 

1) Intra-cellular fluid: 

- Fluid inside body cells 

2) Extra-cellular fluid (ECF) 

- Fluid outside body cells  

- ECF filling the spaces Between cells of Tissues is called:  

 - Inter-stitial Fluid  

 - Inter-cellular Fluid  

 - Tissue Fluid 

- PLASMA:  

o ECF in Blood vessels   

  

- ECF is in constant motion throughout the body 

-  Surrounds All Body Cells 



- it is often called the Body’s Internal Environment. 

  

CONTROL OF HOMEOSTASIS: 

- Homeostatic imbalances occur because of disruptions from the 

external or internal environments 

- Homeostasis is regulated by the Nervous System & Endocrine 

System, acting together or independently 

- The Nervous System detects changes & sends Nerve impulses to 

counteract the disruption 

o Nerve impulses cause Rapid changes,  

- The Endocrine System regulates Homeostasis by secreting 

Hormones 

o Hormones usually work more Slowly. 

 

FEEDBACK SYSTEMS: 

 

FEEDBACK SYSTEM: 

- is a cycle of events in which information about the status of a condition 

is continually monitored and fed back (reported) to a central control region  

  

STIMULUS: 

- Any disruption that changes a controlled condition  

 

3 Components of a Feedback System: 

- RECEPTOR: 

o  Monitors changes in a controlled condition  

o Sends input in the form of Nerve impulses or Chemical 

signals to a Control Center 

- CONTROL CENTER:  

o Sets the range within which a controlled condition should be 

maintained 



o Evaluates the input it receives from the receptors 

o  Generates output commands  

- EFFECTOR: 

o  is a body structure that Receives Output from the Control 

Center  

o Produces a Response or effect, that changes the controlled 

condition. 

  

NEGATIVE FEEDBACK SYSTEM: 

- a response that Reverses the original stimulus 

POSITIVE FEEDBACK SYSTEM: 

- a response that Enhances the original stimulus  

  

NEGATIVE FEEDBACK SYSTEMS: 

 

- Reverses a change in a Controlled Condition 

- Homeostasis of Blood Pressure (BP): 

O If a Stress (Stimulus) causes Blood Pressure (Controlled 

Condition) to Rise 

O pressure-sensitive cells (Baro-receptors) in certain Arteries 

Send Impulses (Input) to the Brain (Control Center) 

O The Brain sends Impulses (Output) to the Heart (Effector) 

O causing the Heart Rate to Decrease (Response)  

O and return of Blood Pressure to Normal (Restoration of 

Homeostasis) 

The Activity of the Effector produces a result:  

- a Drop in Blood Pressure 

- that Opposes the Stimulus: 

o an Increase in Blood Pressure. 

  

POSITIVE FEEDBACK SYSTEM: 



 

- tends to strengthen or Reinforce a change in one of the body’s 

 Controlled Conditions 

 

Childbirth is an example of a Positive Feedback System: 

- When Labor begins, the Uterus is Stretched (Stimulus) 

- Stretch-sensitive nerve cells in the Cervix of the Uterus (Receptors) 

send impulses (Input) to the Hypothalamus (Control Center) 

- The Hypothalamus causes the release of Oxytocin (Output) which 

stimulates the uterus (Effector) to contract more forcefully (Response) 

- Movement of the baby’s head down the birth canal causes further 

stretching, the release of more oxytocin, and even more forceful 

contractions 

- The Cycle is broken with the birth of the baby. 

 

The Positive Feedback System Reinforces a Change in a Controlled Condition. 

  

HOMEOSTATIC IMBALANCES: 

 - Disruption of Homeostasis can lead to Disease & Death 

DISORDER: 

- is a general term for any derangement or abnormality of function. 

DISEASE: 

- disruption of health or a state abnormal functioning characterized by a 

 recognizable set of sign & symptoms 

- is a more specific term for an illness characterized by a recognizable 

 set of signs and symptoms 

LOCAL DISEASE: 

- is one that affects one part or a limited region of the body. 

SYSTEMIC DISEASE: 

- affects either the Entire body or Several parts 

SYMPTOMS: 



- are SUBJECTIVE changes in body functions  

- are not apparent to an observer 

- e.g., Headache or Nausea. 

 

SIGNS: 

  - are OBJECTIVE changes that a clinician can Observe or Measure 

- e.g., Fever or Rash. 

DIAGNOSIS:  

- is the art of distinguishing one disease from another  

- or determining the nature of a disease 

- a diagnosis is generally arrived at after the taking of a medical history 

and the administration of a physical examination. 

  

 AGING & HOMEOSTASIS 

 

AGING: 

- is characterized by a progressive decline in the body’s responses to 

restore homeostasis 

- Changes such as wrinkled skin, gray hair and loss of bone mass are 

apparent in All body systems. 

 

BASIC ANATOMICAL TERMINOLOGY: 

  

BODY POSITIONS: 

 

ANATOMICAL POSITION: 

- is a Standardized method of observing or imaging the body  

- allows Precise & Consistent Anatomical References 

- the subject Stands Erect Facing the observer 

- the Upper Extremities are placed at the Sides 

- the Palms of the Hands are turned Forward 



- the Feet are flat on the floor  

 

RECLINING POSITION: 

- PRONE:  

-   the body is lying face Down, it is in the . 

- SUPINE:  

-   the body is lying face Up 

  

REGIONAL NAMES: 

Regional names are names given to specific regions of the body for reference. 

 

Examples of Regional Names: 

- Cranial (Skull) 

- Cephalic (Head) 

- Cervical (Neck) 

- Thoracic (Chest) 

- Brachial (Arm) 

- Antebrachial (Forearm) 

- Patellar (Anterior Knee) 

- Popliteal (Posterior Knee) 

- Gluteal (Buttock) 

- Femoral (Thigh) 

- Crural (Calf) 

- Pedal (Foot)  

  

DIRECTIONAL TERMS: 

 - Directional terms are used to precisely locate one part of the body 

relative to another and to reduce length of explanations. 

  

Commonly used Directional Terms:  

- Dorsal/ Ventral 



- Superior/ Inferior  

- Medial/ Lateral  

- Distal/ Proximal 

 

PLANES & SECTIONS: 

- Planes are imaginary flat surfaces that are used to divide the body or 

organs into definite areas   

 

Principal Planes include:  

  - Mid-sagittal (Medial) & Para-sagittal  

  - Frontal (Coronal)  

  - Transverse (Cross-Sectional or Horizontal)  

  - Oblique 

  

BODY CAVITIES: 

- Body cavities are spaces within the body that help protect, separate,   

& support internal organs 

- DORSAL BODY CAVITY: 

 1) Cranial Cavity: 

    - formed by the cranial bones & contains the Brain. 

 2) Vertebral (Spinal) Canal: 

   - formed by the bones of the Vertebral Column & 

         contains the Spinal Cord. 

Meninges: 3 Layers of Protective Tissue line the dorsal body cavity 

 

- VENTRAL BODY CAVITY: 

o is subdivided by the Diaphragm into:  

▪ an Upper Thoracic Cavity  

▪ and a Lower Abdominopelvic Cavity  

  

The Thoracic Cavity contains:  



- 2 Pleural Cavities 

- and the Mediastinum, which includes the Pericardial Cavity  

  

PLEURAL CAVITIES:  

- enclose the Lungs 

 

PERI-CARDIAL CAVITY:  

- surrounds the Heart 

 

MEDIASTINUM: 

- is a broad, median partition Between the Lungs  

- extends from the Sternum to the Vertebral Column 

- it contains all contents of the thoracic cavity except the lungs. 

  

ABDOMINOPELVIC CAVITY:  

- is divided into:  

- Superior Abdominal Cavity 

- Inferior Pelvic Cavity  

 

Viscera of the Abdominal Cavity:  

- Stomach, Spleen, Pancreas, Liver, Gallbladder, Small Intestine & most 

of the Large Intestine  

 

Viscera of the Pelvic Cavity: 

- Urinary Bladder, Portions of the Large Intestine & Internal Female & 

 Male Reproductive Structures 

  

THORACIC & ABDOMINAL CAVITY MEMBRANES: 

 

- A thin, slippery SEROUS MEMBRANE: 

O  covers the Viscera within the Thoracic & Abdominal Cavities 



O and also lines the Walls of the Thorax and Abdomen. 

  

 

Parts of the SEROUS MEMBRANE are:  

 

1) PARIETAL LAYER: 

- which lines the walls of the cavities  

 

2) VISCERAL LAYER:  

- which covers and adheres to the Viscera within the cavities. 

  

SEROUS FLUID between the two layers reduces friction and allows the viscera 

to slide somewhat during movements. 

  

The SEROUS MEMBRANES include:  

  

1) PLEURA - Lungs 

- Visceral 

- Parietal 

  

2) PERICARDIUM – Heart 

- Visceral 

- Parietal 

  

3) PERITONEUM – Abdominal  

- Visceral 

- Parietal 

  

PLEURAL MEMBRANE surrounds the lungs 

- Visceral Pleura clinging to the surface of the lungs 

- Parietal Pleura lining the chest wall. 



  

SEROUS MEMBRANE of the Pericardial Cavity is the PERICARDIUM 

 -  Visceral Pericardium covering the surface of the heart  

-  Parietal Pericardium lining the chest wall. 

  

PERITONEUM is the Serous Membrane of the Abdominal Cavity,  

- Visceral Peritoneum covering the Abdominal Viscera  

- Parietal Peritoneum lining the Abdominal Wall 

  

ABDOMINOPELVIC REGIONS & QUADRANTS 

  

To describe the location of organs easily, the Abdominopelvic Cavity may be 

divided into 9 Regions by drawing 4  imaginary lines (TicTacToe) 

  

To locate the site of an Abdominopelvic Abnormality in clinical studies, the 

Abdominopelvic Cavity may be divided into Quadrants by passing  imaginary 

Horizontal & Vertical lines through the Umbilicus  

  

MEDICAL IMAGING: 

- A very specialized branch of Anatomy & Physiology that is essential for 

the diagnosis of many disorders is medical imaging 

- Medical imaging techniques allow physicians to peer inside the body to 

provide clues to abnormal anatomy and deviations from normal 

physiology in order to help diagnose disease. 

 

 


