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Kinesiology 
 Chapter 1 (1.1-1.6)
1.1
Anatomy is the science of body structures and relationships among them 
Physiology is the science of body functions- how the body parts work
The structure of a body part usually reflects its functions(Eg. bones of skull are highly pressed together to protect brain, bones of fingers are loosely together to allow for movement)
1.2
Six levels of organization from smallest to largest: Chemical, cellular, tissue, organ, system, and organismal 
Chemical: This level includes atoms, the smallest units of matter, and molecules(two or more atoms joined together). For e.g.. Carbon, Oxygen, Hydrogen, Nitrogen, Sulphur,Calcium and phosphorus. 
Cellular: Molecules combine to form cells, the basic structural and functional units of an organism that are composed of chemicals. For e.g.. Muscle cells, Nerve cells, and epithelial cells.
Tissue: Groups of cells and the materials surrounding them that work together to preform a particular function, like how words are put into sentences. For e.g.. 4 Different types of tissues in the body: epithelial tissue (covers body surfaces), connective tissue(connects and protects body organs), muscular tissue (contracts to make body parts move), and nervous tissue (carries information from one part of body to another using nerve impulses). 
Organ: Organs are structures that are composed of two or more different types of tissues, they have specific functions and have unrecognizable shapes. For e.g.. Stomach, Skin, Bones, Heart, liver, lungs, and the brain.
System: Consists of related organs with a common function. For e.g.. the digestive system breaks down and absorbs food, it includes the mouth, salivary glands, pharynx, stomach both intestines, pancreas…etc.
Organismal: Any living individual, consists of all the parts of the human body functioning together to make up the organism.
1.3
Basic Life Processes
Six important life processes: Metabolism, Responsiveness, Movement, Growth, Differentiation, and Reproduction
Metabolism: The sum of all chemical processes that occur in the body. For E.g.. catabolism(breakdown of complex substances to smaller components) and anabolism( the building up of complex chemical substances from small to big)
Responsiveness: is the bodies ability to detect and respond to changes. For e.g.. an increase in body temp during a fever represents a change in the internal environment
Movement: Includes motion of whole body, individual organs, single cells, and even tiny structures inside cells. For e.g.. the coordinated action of your leg muscles when you walk or run.
Growth: is an increase in body size that results from an increase in the size of existing cells. For e.g.. in a growing bone mineral deposits accumulate between bone cells, causing it to grow in length and width.
Differentiation: Development of a cell from unspecialized to a specialized state. For e.g.. red blood cells and white blood cells can arise from the same unspecialized precursor cell in red bone marrow.
Reproduction: can be the formation of new cells for tissue growth, repair or replacement.  Or it can be the production of a new individual.
1.4
Homeostasis 
Homeostasis is the condition of equilibrium in the body’s internal environment due to the constant interaction of the body’s many regulatory processes. 
The body works to keep certain conditions within a narrow range.
An important part of homeostasis is maintaining the volume and composition of body fluids which is dilute watery solutions containing dissolved chemicals found inside (intercellular fluid) and outside(extracellular fluid) cells.
The ECF thats fills the spaces between cells of tissues is known of interstitial fluid.
ECF in the blood vessel is known as blood plasma, in lymphatic vessels it is known as lymph, in and around the brain and spinal cord is known as cerebrospinal fluid, in joints it is known as synovial fluid, in the eyes it is known as aqueous humour & vitreous body.
Interstitial fluid is often called  the body's internal environment. 
Disruptions can come from the external environment in the form of physical obstacles like intense heat or lack of oxygen due excessive exercise. Imbalances also occur due to psychological stresses in our social environment(work and school).
Most of the time the nervous system and endocrine system work to bring the internal environment back into balance.
The nervous system regulates homeostasis by sending electric signals known as nerve impulses(action potentials). 
The endocrine system has glands that secrete messenger molecules called hormones into blood. 
Nerve impulses typically cause rapid change but hormones work more slowly. 
Feedback systems
A Feedback system is a cycle of events in which the status of a body condition is monitored, evaluated, changed, re-monitored, and re-evaluated.  
Controlled condition can be temp, blood pressure, or blood glucose level.
Any disruption that changes a controlled condition is called a stimulus. 
Three Basic Components of feedback system:
Receptor: Body structure that monitors changes in a controlled condition and send input to a control centre. This is called an Afferent pathway because it flows towards the control centre. (Detects changes such as a drop in temp)
Control Centre: It sets the range of values within which a controlled condition should be maintained(set point), and evaluates the input it receives from receptors and generates output commands through the efferent pathway which flows away from the control centre. 
Effector: Is a body structure that receives output from the control centre and produces a response of effect that changes the controlled condition.every organ or tissue can act as the effector.
Negative Feedback systems
Negative feedback system reverses a change in a controlled condition. 
For e.g.. Blood pressure is the force exerted by blood as it presses against walls of blood vessels, if BP increases then…
Baroreceptors(pressure-sensitive nerve cells) located on the walls of blood vessels will detect higher BP.
The baroreceptors send nerve impulses(input)  to the brain(control centre) which interprets the impulses and responds by sending nerve impulses to the heart and blood vessels.
The heart rate will then decrease and blood vessels will dilate, which causes BP to decrease.
This causes an overall negation of the original stimulus.
Positive Feedback systems
Positive feedback system tends to strengthen a change in ono the body’s controlled conditions. The response adds/re- inforces the initial change.
A good example of positive feedback is child birth:
The initial contractions push the fetus into the cervix towards the vagina. The stretch-sensitive nerve cells(receptors) monitor the amount of stretching of the cervix.
When the stretching increases, nerve cells send nerve impulses(input) to the brain(control centre), which in turn releases the hormone oxytocin(output) into the blood.
Oxytocin causes muscles in the uterus(effector) to contract even more, this causes the baby to be pushed further down causing even more stretching which leads back to the further release of oxytocin until the baby is delivered. 


Homeostatic Imbalances
These are factors that can affect the body’s ability to maintain homeostasis:
-The environment and you down behaviour
-Genetic Makeup
The air one breathes, the food one eats and the thoughts one thinks
A disorder is any abnormality of structure or function.
A disease is a more specific term for an illness characterized by a recognizable set of signs/symptoms.
Local disease affects one part of the body (E.g..Sinus infection)
Systemic disease affects the entire body( E.g.. Influenza)
Symptoms are subjective(feel) while signs are objective(observed)
Signs can be anatomical (rash ,swelling) or physioloigcal(High BP, fever)
Epidemiology is the study of how, where, when and why people get diseases.
Pharmacology is the science behind how the drug affects the body in the treatment.
1.5
Anatomical position is the standard position of reference.
In anatomical position ones hands must be erect, head level with eyes facing front and lower limbs must be parallel. 
If body is lying face down it is in prone position, if it is face up it is in supine position.
The principle regions are the head,neck,trunk,upper limbs and lower limbs.
Head:
-Consists of the skull and face
-Skull protects the brain
2. Neck:
-Supports the head and attaches it to the trunk

3. Trunk:
-Consists of the chest, abdomen and pelvis.
4. Upper limbs:
-Attaches to the trunk
-Consists of the shoulder, armpit, arm, forearm, wrist, and hand
5. Lower Limbs:
-Attaches to trunk
-Consists of the buttox, thigh, leg, ankle, and foot.

Planes & sections:
Sagittal plane- Vertical panes that divides the body to equal left and right sides through midline (also called midsagittal plane).
If the line does not divide the body evenly it is called parasagittal. 
Frontal plane- divides the body or organ into Anterior and posterior parts.
Transverse plane(cross-sectional or horizontal plane)— divides the body or organ into superior(upper) & inferior (lower) parts.
These three planes are all 90 degrees to each other.
Oblique plane- passes through body or organ at any degree other than 90.

Body cavities:
Spaces that encloses internal organs(bones, ligaments, muscles, and ligaments separate various body cavities.
Cranial cavity: Cranial bones form hollow peace of head.
Vertebral (spinal) canal: The bones of the vertebral column form it, which contains spinal cord.
The meanings is three layers of protective tissue that surrounds the brain and spinal cord. This and a shock-absorbing fluid surround the brain.
Thoracic Cavity: formed by the ribs, muscles of chest, the sternum, and thoracic part of vertebrae column.
In this cavity is the Pericardial cavity, a fluid filled space that surrounds the heart, along with two fluid filled spaces called pleural cavities, n one around each lung.
Mediastinum: is the central part of the thoracic cavity. Contains all organs but the lungs themselves 
The diaphragm: is a muscle that separates the thoracic cavity from the abdominopelvic cavity.
Abdominopelivic cavity: extends from diaphragm to the groin. It is divided into two portions the superior portion(abdominal portion) which contains stomach, spleen, liver, and intestines. It also has the inferior portion, the pelvic cavity, which contains the urinary bladder, and the organs of the reproductive system. All organs in both of the portions are called viscera

Thoracic and Abdominal Membranes
A membrane is a thin tissue that covers,lines, divides, and connects structures.
Serous membrane is a slippery, double layers membrane with body cavities. It covers the viscera and lines the walls of the thorax & abdomen.
Two parts to the serous membrane:
Parietal layer: a thin epithelium that lines the walls of the cavities 
Visceral layer: a thin epithelium that covers and adhere to the viscera within the cavities.
Between these two layers is space that contains lubricating fluid. it allows the organs to slide during movements( process of breathing).
The serous membrane of pleural cavities is called the pleura.
-Visceral pleura holds to the surface of the lungs
-Parietal pleura lines the walls of the chest,covering the superior part of the diaphragm.
The sections between the pleural cavity there is also lubricating fluid.
The serous membrane of the pericardial cavity is called the pericardium. 
-The visceral pericardium covers the surface area of the heart
-The parietal pericardium lines the chest walls.
Between them is the pericardial cavity which has lubricating fluid.
The peritoneum is the serious membrane in the abdominal cavity.
-The visceral peritoneum lines the abdominal viscera.
-The parietal peritoneum covers the abdominal wall, covering inferior side of diaphragm.
Between them is the peritoneal cavity which has lubricating fluid between them.
Most abdominal organs are surrounded by the peritoneum but others are posterior, these organs are said to be retroperitoneal. 
Abdominopelvic regions and quadrants
To break down the abdominopelvic region, two horizontal and two vertical lines (tic-tac-toe) are used to divide the cavity into 9 abdominopelvic regions.
The top horizontal line, Subcostal line, is drawn under the rib across the inferior part of stomach .
The bottom horizontal line, transtubercular line, is drawn inferior to the top of hip bones.
The two vertical lines, the left and right midclavicular lines, are drawn through the midpoints of the clavicles, medial to the nipples.
The second way to simplify the abdominopelvic area is through the division into quadrants
1.6  [image: ]
Medical imaging refers to techniques and procedures used to create images of the human body.
It is very helpful for the precise diagnosis of a variety of anatomical and physiological disorders.
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