P.E 1 Body System 

Midterm
Skeletal System

Functions of Bones 

1. Support. Provide a hard framework. 

2. Protection of many vital organs. 

3. Movement. Act as levers with skeletal muscles moving them. Joints control possible movements. 

A. Axial skeleton 

Principal supportive structure of the body includes skull, vertebrae, sternum & ribs. Central column of the skeleton from which arms and legs & bones that help them hang. 

B. Appendicular skeleton 

Provides fairly freely movable frame for upper & lower limbs. Includes pectoral (shoulder) & pelvic (hip) girdles, arms, forearms, wrists, hands, thighs, legs & feet. 

Babies have more than adults! At birth, you have about 300 bones. As you grow older, small bones join together to make big ones. Adults end up with about 206 bones. Absolutely. Old bones are dead, dry and brittle. But in the body, bones are very much alive. They have their own nerves and blood vessels, and they do various jobs, such as storing body minerals like calcium. Bones are made of a mix of hard stuff that gives them strength and tons of living cells which help them grow and repair themselves.
Bones need regular exercise to stay as strong as possible. Walking, jogging, running and other physical activities are important in keeping your bones strong and healthy. Riding your bike, basketball, soccer, gymnastics, baseball, dancing, skateboarding and other activities are all good for your bones. Make sure you wear or use the proper equipment like a helmet, kneepads, shin guards, mats, knee pads, etc... to keep those bones safe.

Strengthen your skeleton by drinking milk and eating other dairy products (like low-fat cheese, frozen yogurt, and ice cream). They all contain calcium, which helps bones harden and become strong.

Common Disorders

Leukemia 

The cause of most human leukemia is unknown. It is a kind of cancer in which abnormal white blood cells multiply in an uncontrolled manner. they interfere with the production of normal white blood cells. Leukemia affects the production of red blood cells. 

Osteoporosis 

Osteoporosis is a disease resulting in the loss of bone tissue. In osteoporosis, the cancellous bone loses calcium, becomes thinner, and may disappear altogether. 


Sprains 

A sprain is an injury to a ligament or to the tissue that covers a joint. Most sprains result from a sudden wrench that stretches or tears the tissues of the ligaments. A sprain is usually extremely painful. The injured part often swells and turns black and blue. 

Fracture


Closed
, Multiple, Open, Comminuted, greenstick, spiral

Scurvy 

Scurvy is a disease caused by lack of ascorbic acid (vitamin C) in the diet. If a person does not get enough vitamin C, any wound he or she might have heals poorly. The person also bruises easily. The mouth and gums become sore. The gums bleed, and the teeth may become loose. Patients lose their appetite, their joints become sore, and they become restless. 

Arthritis
 Diseases of the joints referred to as arthritis. Victims of arthritis suffer pain, stiffness, and swelling in their joints. 

Scoliosis 

Scoliosis is a side-to-side curve of the spine. This condition becomes apparent during adolescence

Tendonitis 

Tendinitis is a disorder involving stiffness or pain in the muscles or joints. It is often called rheumatism. 


Kyphosis 

Kyphosis, also called hunchback is a forward bending of the spine. Kyphosis is caused by any condition that deforms the bones of the upper part of the spine so that the person is bent forward. Diseases that cause kyphosis include tuberculosis, syphilis, and rheumatoid arthritis. 


Poliomyelitis 

Poliomyelitis, also called polio, is a serious infection caused by a virus. A polio virus may attack the nerve cells of the brain and spinal cord, causing paralysis. Some patients show only mild symptoms, such as fever, headache, sore throat, and vomiting. Symptoms may disappear after about a day. 

If bones are alive, do they need food?   
Any organism that is alive, needs food for fuel purpose so that it can generate the required energy to perform functions vital for its survival. Food is needed so that we have the energy or efficiency to perform our bodily actions such as walking, sleeping, running, breathing etc. Plus with constant use, these bones gradually degenerate and can become brittle and even break with ease. To maintain healthy and strong bones, it is necessary that we provide proper nutrition to them, following is a list of foods that will help us maintain good healthy and strong bones,

Milk: 99% of the body’s calcium reserves can be found in our bones and teeth and as calcium is an integral part of our bones make-up, we need to provide ample calcium to our bones for them to remain healthy. Since Milk is one of the richest natural sources of calcium i.e. one full glass of milk contains about 300 mg of calcium.

Adults need about 1000 mg of calcium per day which roughly translates to around 3 full glasses of milk a day, whereas kids in the age group of 4-19 years need about 800-1300 mg of calcium per day which translates to around 3-4 glasses of milk per day, if they are to develop and maintain healthy bones as adults.

Nuts and Seeds
Almonds, pistachios and walnuts are packed with calcium and vitamin D which two important components when it comes to keeping our bones healthy and strong. Plus these serve as excellent munchies or snacks, as they can be eaten anytime and anywhere. Adults are recommended to consume at least at least 1-2 servings of nuts where 1 serving equals a 1/3rd of a cup, for healthy bones.

Yogurt and Cheese: Dairy products often come packed with calcium and vitamin D, proteins and other vitamins that are needed by the body for the upkeep of our bones. A full cup of yogurt has almost the same amount of calcium as Milk, however it doesn’t contain as much as vitamin D as milk.

Coming to cheese, not only does it taste good but also comes packed with Calcium, and for those who are lactose intolerant there’s no need to miss out as these days there are plenty of yogurt and cheese varieties available that are lactose free or with a reduced lactose count!

Pumpkin and sunflower seeds: Bones don’t just need Calcium for their up keep, in fact too much of calcium can make them brittle and put them at the risk of fractures! It is better to balance calcium out with other elements and vitamins. Pumpkin seeds are one of the richest natural sources of magnesium in fact consuming a 1/4th cup of these seeds daily will mean that you have consumed about 185 mg of magnesium. Similarly sunflower seeds are also rich in magnesium with a mere 100 gms containing about 420 mg of magnesium.

Chewing on these crunchy seeds will not only give you magnesium, it will also give you Vitamin E, B1, iron, calcium and phosphorous. So what are you waiting for, grab those seeds and start crunching!

Salt water Fish: Salt water fish are important, if you want to have good healthy bones. Most fish are known to contain high levels of Vitamin D, which is required by the bones to absorb calcium. The main function of Vitamin D is to control and regulate the absorption and excretion of calcium in our bones, especially when the body calcium level is low. As during low calcium levels, the body borrows calcium from bones and supplies it to the muscles, who need adequate calcium for functioning normally.

In such conditions, having adequate vitamin D helps and salt water fish contain plenty of Vitamin D. Plus if you don’t fancy any of the bigger fish, eating any smaller along with their bones is beneficial, as their bones will contain calcium!

While these are important food items needed to keep our bones healthy, one should not just rely on them wholly, when it comes to the maintenance and health of our bones. Moderate to heavy exercise should complement our bone friendly diet, if we are to have healthy bones!  

Tap Water 
Fluoride, famed for its role in preventing cavities, is also a component of your bones and adds to their density. 
Many communities add this mineral to drinking water to help dental health. 
So if you drink only bottled water, you may not get enough fluoride to protect your teeth or bones.

4. Leafy Greens
Make green your new favorite color. Your salads and steamed greens are packed with bone-building nutrients, particularly calcium, magnesium and vitamin K.
Vitamin K is critical in forming bone proteins and cuts calcium loss in urine. 
Too little of this fat-soluble vitamin increases risk of hip fractures, research shows.
Just one cup of raw or a half-cup of cooked greens provides several times the recommended intake of 90 micrograms per day.

Do eat fruits and veggies. You’ve been told this over and over, but it’s worth repeating. Higher consumption means greater bone mineral density. 

Researchers can’t say why, but fruits and vegetables are loaded with an array of nutrients that build strong bones.

Do exercise. Get at least 30 minutes of physical activity each day. Weight-bearing exercises like running, dancing and lifting weights stress your bones in a good way. 

This signals your body to make more bone cells.

Type of Joints

Fibrous joints 

Fibrous (synarthrodial): This type of joint is held together by only a ligament. Examples are where the teeth are held to their bony sockets and at both the radioulnar and tibiofibular joints. 

Cartilagenous

Cartilagenous (synchondroses and sympheses): These joints occur where the connection between the articulating bones is made up of cartilage for example between vertebrae in the spine.

Synovial Joints 

Synovial (diarthrosis): Synovial joints are by far the most common classification of joint within the human body. They are highly moveable and all have a synovial capsule (collagenous structure) surrounding the entire joint, a synovial membrane (the inner layer of the capsule) which secretes synovial fluid (a lubricating liquid) and cartilage known as hyaline cartilage which pads the ends of the articulating bones. These are some examples of  types of synovial joints which are classified by the shape of the joint and the movement available.

1. Hinge -Flexion/Extension
2. Pivot -Rotation of one bone around another

3. Ball and Socket - Flexion/Extension/Adduction/Abduction/Internal & External Rotation 
Read and study more about the names of the major bones that comprises our skeletal system.
Muscular System
The muscular system is the anatomical system of a species that allows it to move. The muscular system in vertebrates is controlled through the nervous system, although some muscles (such as the cardiac muscle) can be completely autonomous.

There are approximately 650 muscles in the human body, each performing a unique role. Muscles are the driving force behind the musculoskeletal system, enabling you to sit, stand, walk, talk and do anything else that requires movement. They also keep your heart beating and help you breathe. In order to function, they must be able to react to stimuli, contract, extend, and return to their normal shape. Problems with the muscular system can cause complications ranging from minor pain to complete immobility.

There are three distinct types of muscles: skeletal muscles, cardiac or heart muscles, and smooth (non-striated) muscles. Muscles provide strength, balance, posture, movement and heat for the body to keep warm.

1. Smooth muscles are controlled directly by the autonomic nervous system and are involuntary, meaning that they are incapable of being moved by conscious thought. Functions such as heart beat and lungs (which are capable of being willingly controlled, be it to a limited extent) are involuntary muscles but are not smooth muscles.

2. Heart muscles are distinct from skeletal muscles because the muscle fibers are laterally connected to each other. Furthermore, just as with smooth muscles, they are not controlling themselves. Heart muscles are controlled by the sinus node influenced by the autonomic nervous system.

3. Skeletal muscles are organized into hundreds of motor units, each of which involves a motor neuron, attached by a series of thin finger-like structures called axon terminals. These attach to and control discrete bundles of muscle fibers.


The Main function is to cause movement by contraction. The musculature of the human body is essential to movement.  Musculature has 2 principles: The principle of muscle tonus  and the principal of reciprocal innervations. Muscle tonus means the constant, partial contraction of the muscles of the body. Muscle tone is the quality which gives firmness and proper shape to muscles. The principle of reciprocal innervations refers to the part that antagonist muscles play in performing coordinated movements. For example, in flexing the arms the biceps contracts and the antagonist muscle or triceps relaxes. This would result in free and easy action.
There are approximately 639 skeletal muscles in the human body.

The following are some major muscles and their basic features:

1. gluteus maximus muscle-  external rotation and extension of the hip join.
2. biceps femoris- flexes and laterally rotates knee joint, extends hip joint
3. biceps brachii-flexes elbow and supinates forearm
4. triceps brachii- extends forearm, caput longum adducts shoulder
5. deltoid- shoulder abduction, flexion and extension
Common Diseases:
1. Compartment Syndrome- Compartment syndrome occurs when too much pressure builds up in and around the muscles. It can result from crushing injuries, extended pressure on a blood vessel, swelling inside a cast, or complications from surgery. Symptoms include severe pain, a feeling of fullness or tightness in the muscle, and a tingling sensation. Numbness indicates cellular death, and it may be difficult to restore full function once it reaches that point. Surgery to relieve the pressure is usually required.

2. Muscular Dystrophy- Muscular Dystrophy (MD) is a group of genetic diseases that cause the muscle fibers to become easily damaged. There are over one dozen different types of MD. The most common general symptoms of MD are muscle weakness, lack of coordination and loss of mobility. The most severe type, Duchenne's muscular dystrophy, can cause mental retardation and primarily affects young boys. MD is diagnosed through genetic tests, muscle biopsies, blood tests that measure for high levels of creatine kinase and ultrasounds. There is no cure for MD, but it can be treated to reduce the severity with physical therapy, medication, surgery and special braces.

Circulatory System


It consists of heart, Blood vessels and blood volume. The main function of this system is to transport gases and nutrients needed by all parts of the body, and to bring wastes from the multitude of cells that make up the organism.

The heart is a spectacular muscular organ that beats every second, of every day. It is positioned behind the ribcage and between the lungs. It tilts slightly to the left. It also supplies your body with what it needs to live, fresh oxygenated blood.

Blood that is rich in oxygen appears red. Blood that is poor in oxygen appears blue.

    Arteries are tough, elastic tubes that carry blood away from the heart. Veins carry the blood to the heart.

    The circulatory system is made up of the vessels and the muscles that help and control the flow of the blood. This process is called circulation.

The heart is the most vital organ in the circulatory system. It is composed of 4 main sections: the right and left ventricle and the right and left atrium. The heart acts like a pump that forces the blood through an interconnecting system of vessels which eventually return to the heart. So this is your heart, your ticker, without it you wouldn't be here. It supplies your body with what it needs to live. You notice the heart in the picture above is two different colors: red and blue. The red is oxygen enriched blood from the lungs and the blue is oxygen deficient blood which has returned from the body. The heart is the pump that keeps this transport system moving.

The structure of the heart is divided into four main sections the left and right atrium and the left and right ventricle. The blood enters the heart from its long journey around the body through the superior and inferior vena cava into the right atrium. This blood has very little if any oxygen. Then it passes by the tricuspid valve into the right ventricle. After the right ventricle contracts, the blood is forced past the pulmonary semilunar (crescent shaped) valve, and into the pulmonary trunk which is an artery. The pulmonary trunk splits into the right and left pulmonary artery where the still oxygen deficient blood travels through the lungs. The blood becomes enriched with oxygen and travels back toward the heart. The blood enters the heart via the right and left pulmonary vein which come directly from the lungs. The blood then enters the left atrium. The bicuspid valve opens up and the blood falls into the left ventricle. The ventricle contracts and the blood goes rushing passed the aortic semilunar valve and into the aorta which is the largest artery in the body. Now the blood is on its way back to the body.

    The heart pumps oxygen into the blood and collects carbon dioxide from it to be expelled through the lungs.

 

    To see how big your heart is, make a fist. Your heart beats about 60-100 times per minute. Your heart beats every second, of every day. In one year your heart beats more than 30,000,000 times. In an average lifetime a heart will beat over 2,000,000,000 times. Our heart never stops for rest or repair. The heart weighs about 10 ounces, about as much as one of your sneakers. It is located in the middle of your chest tilted slightly to the left.

BLOOD:

    The blood is the transport system by which oxygen and nutrients reach the body's cells, and waste materials are carried away.

    Blood that is rich in oxygen appears red.

    Blood that is poor in oxygen appears blue.

 

    Blood is that sticky, red fluid that circulates throughout our bodies in veins and arteries.

    Red blood cells carry oxygen from the lungs to all the cells of the body.

    White blood cells are like soldiers protecting the body.

BLOOD VESSELS:

    Blood leaves the left side of the heart and travels through arteries, which gradually divide into capillaries. In the capillaries, food and oxygen are released to the body cells, and carbon dioxide and other waste products are returned to the bloodstream.

Veins and Arteries

 Arteries are tough, elastic tubes that carry blood away from the heart. As the arteries move away from the heart, they divide into smaller vessels. The largest arteries are about as thick as a thumb. The smallest arteries are thinner than hair. These thinner arteries are called arterioles. Arteries carry bright red blood! The color comes from the oxygen that it carries.

Veins carry the blood to the heart. The smallest veins, also called venules, are very thin. They join larger veins that open into the heart. The veins carry dark red blood that doesn't have much oxygen. Veins have thin walls. They don't need to be as strong as the arteries because as blood is returned to the heart, it is under less pressure.

The AORTA is the largest artery in the body. It pertrudes out of the top of the left vetricle of the heart.

The parts of the blood:

Blood is made up of four main parts: red blood cells, white blood cells, platelets, and plasma.
The Red blood cells deliver oxygen from the lungs to the rest of the body and transport carbon dioxide from the body to the lungs. 
White blood cells fight infection and kill of germs and CO2. 
Platelets combine with other blood components to form clots to prevent bleeding. 
Plasma, which is 90% water, is the medium in which all the blood components and clotting factors are transported. 

Common Diseases:

1. Rheumatic  Fever- This  acute,  infectious,  noncontagious  systemic disease is most commonly found in children and young adults. It is most often a result of hemolytic streptococcal  infection  and  is  the  most  common precursor  to  heart  disease  in  people  under  the  age of 50. Repeated attacks lead to chronic rheumatic heart  disease  thay  may  cause  mitral  or  aortic stenosis  or  insufficiency.

2. Hypertension It   is   blood   pressure   elevations   above   the normal   range   that   are   caused   by   abnormal resistance  of  the  arterioles  to  the  flow  of  blood.

3. Anemia -This  is  a  condition  in  which  red  blood  cells are  deficient  in  volume  in  the  circulating  blood or in total hemoglobin content per unit of blood. It  may  be  caused  by  excessive  blood  loss, deficient  RBC  production,  RBC  destruction,  or iron   deficiency

Respiratory System
Respiration is defined as the process of inhalation of oxygen and the exhalation of carbon-di-oxide with the help of certain organs of the human body. These organs include the nose, pharynx, larynx, trachea, bronchi and the lungs. These organs together make the human respiratory system. 
The human respiratory system is divided into two parts, the upper respiratory tract and the lower respiratory tract. The following are the organs of the upper and the lower respiratory tract.
The Upper:

Nose (nostrils) - It is the entrance of the respiratory tract.

Pharynx - It is situated behind the mouth and is the passage to the stomach and the lungs.

Larynx - It is present at the top of trachea and contains vocal cords. It is also known as the voice box.

Trachea (windpipe) - It is a tube like structure that helps in passage of air from larynx to the bronchi.

The Lower:

Bronchi (bronchioles) - These are the branches of the bronchi that conduct air into the lungs.

Alveoli (air sacs) - The sacs in the lungs where gas exchange occurs.

Lungs - The two inverted-cone shaped organs present in the chest of human beings

Other parts:

-The pharynx is a muscular, funnel-shaped tube about 5 inches long that connects the nasal and oral cavities to the larynx. The pharynx houses the tonsils and the adenoids, which are lymphatic tissues that guard against infection by releasing white blood cells.

-The larynx forms the entrance to the lower respiratory system. With the help of the epiglottis (a leaf-shaped flap), the larynx prevents food or liquid from entering the lower respiratory tract while swallowing. Two pairs of strong connective tissue bands that are stretched across the larynx vibrate to produce sounds while talking or singing.

-The diaphragm, located below the lungs, is the major muscle of respiration. It is a large, dome-shaped muscle that contracts rhythmically and continually, and most of the time, involuntarily. Upon inhalation, the diaphragm contracts and flattens and the chest cavity enlarges. This contraction creates a vacuum, which pulls air into the lungs. Upon exhalation, the diaphragm relaxes and returns to its domelike shape, and air is forced out of the lungs.

-Your lungs and linked blood vessels deliver oxygen to your body and remove carbon dioxide from your body. Your lungs lie on either side of your breastbone and fill the inside of your chest cavity. Your left lung is slightly smaller than your right lung to allow room for your heart. 

Within the lungs, your bronchi branch into thousands of smaller, thinner tubes called bronchioles. These tubes end in bunches of tiny round air sacs called alveoli (al-VEE-uhl-eye). 

Each of these air sacs is covered in a mesh of tiny blood vessels called capillaries. The capillaries connect to a network of arteries and veins that move blood through your body. 

The pulmonary (PULL-mun-ary) artery and its branches deliver blood rich in carbon dioxide (and lacking in oxygen) to the capillaries that surround the air sacs. Inside the air sacs, carbon dioxide moves from the blood into the air. At the same time, oxygen moves from the air into the blood in the capillaries. 

Oxygen cannot be stored like food, it is taken in every minute of the day and night. This negates the belief that breathing exercise are beneficial to the human mechanism since oxygen cannot be stored for future use. There is enough oxygen supplied by the respiratory system used by the cells is determined by the needs of the tissues and not by the oxygen that is available. Hence, breathing exercise has no value for human body except for corrective therapy.

1. Asthma - constriction of hypersensitive airways;

2. Acute Bronchitis is inflammation of the bronchial tubes, the primary airways to the lungs, usually caused by a viral or bacterial respiratory infection.
3. Sinusitis, inflammation of the sinus cavities, every year, usually develops after colds or allergic reactions. Anytime the small opening of the sinus cavities are blocked, sinusitis may occur.
The Nervous System

The  Boss of the human body, it issues the orders and controls and regulates everything our body does.

The nervous system is an organ system containing a network of specialized cells called neurons that coordinate the actions of an animal and transmit signals between different parts of its body.  The nervous system consists of two parts, central and peripheral. The central nervous system of vertebrates (such as humans) contains the brain, spinal cord, and retina. The peripheral nervous system consists of sensory neurons, clusters of neurons called ganglia, and nerves connecting them to each other and to the central nervous system.
The fundamental unit of nervous system is the neuron which found in all various parts of the system especially in the brain and the spinal cord.

3 kinds of neurons:

1. Sensory or afferent- (CNS)carries impulse to the senses.

2. Motor or efferent- send messages from the spinal cord to the muscles and result in muscular action.

3. intermediate- it lies entirely within the central nervous system itself and has no contact with the outside. Sometimes it sends the message to the brain saying danger and then the brain tells the motor neurons to react \
3 Systems work together:

1. CNs( central nervous system)- responsible for issuing nerve impulse and analyzing sensory data.

2. Peripheral

3.autonomic


Please study more about The Sympathetic Nervous System and The Parasympathetic Nervous System

The brain:

The brain is the most complex organ in the body. It is the organ that allows us to think, have emotions, move, and even dream. Given this complexity, it should not be surprising that there are many ways to separate brain parts. Brain parts can be separated on the basis of what they look like to the naked eye, under a microscope, or by what certain brain parts do. The brain and spinal cord make up the central nervous system and all of the nerves found in our body make up the peripheral nervous system.

 1. The Hypothalamus- It should be called the Hyperthalamus because it does so much. It's linked closely with the pituitary gland to control many of the body's functions. It monitors and controls your circadian rhythms (your daily sleep/wake cycle), homeostasis (making sure your body is running smoothly), apetite, thirst, other bodily urges and also plays a role in emotions, autonomic functions and motor functions.
2. The Thalamus is THE relay station in the brain. Most of the sensory signals, auditory (sound), Visual, Somatosensory (from your skin and internal organs), go through this organ on their way to other parts of the brain for processing. It also plays a function in motor control.

3. The Neocortex- The last and most advanced brain to evolve to date is called the Neocortex, neomammalian or rational brain. We share this part of our brain with other higher level mammals like the primates and dolphins, although in humans the neocortex is the largest. It takes up 2/3's of the human brain. This is where we find the brain power to develop language, abstract thought, conciousness and imagination. Let there be no doubt, this is what grants us our status on the food chain and allows us to be human. 

The Neocortex is divided into two hemispheres, right and left. The right side of the brain controls the left side of the body and vice versa. Also the hemispheres are divided in terms of what kind of thought they process or produce. The right being more concerned with the artistic, spatial and musical. While the left is more concerned with the colder, linear, rational and verbal aspects. 

4. The Spinal Cord-This is the information superhighway of the body. It carries information up to the brain and instructions back down.

5.The Medulla Oblongata

Helps control the body's autonomic functions (things you don't need to think about to perform) like respiration, digestion and heart rate. Also acts as a relay station for nerve signals going to/from the brain

6. The Pons
Has roles in your level of arousal or conciousness and sleep. Relays sensory information to/from the brain. Also involved in controlling autonomic body functions.

7. The Cerebellum
Mostly deals with movement. It regulates and coordinates movement, posture and balance. Also involved in learning movement.

8. Cerebrum- The cerebrum or cortex is the largest part of the human brain, associated with higher brain function such as thought and action.

Diseases:
1. Cerebral palsy is one of the common cripplers of children.  It is caused by damage to the brain of a newborn baby during birth.  Lack of oxygen or injury usually causes the brain damage.  The damage affects the child’s ability to use and control muscles.  The typical victim of cerebral palsy may have trouble walking, speaking, and using his/her hands.  People afflicted with this disease have normal intelligence.  They can be trained in clinics and special classes.

2. Amnesia is a state of mind wherein months or years of memories suddenly vanish.  There are two types of amnesia:  organic and functional.  Organic amnesia is caused by damage to the brain brought about by head injuries, severe illness, senility (old age), concussions or violent blows, alcoholism, and stroke.  Functional amnesia is caused by trauma (shocking event or horrifying scene) or stress.  Generally, organic amnesia lasts longer than functional amnesia. The return of memory, assisted by complete rest by a patient and by attempts to establish associations with the past in the patient’s mind, can help in the return of memory.

Excretory System

Excretion is the removal of the metabolic wastes of an organism. Wastes that are removed include carbon dioxide, water, salt, urea and uric acid. All excreted wastes travel at some time in the blood.

· Organs of the Excretory System
1. Lungs - removal of excess carbon dioxide

2. Liver - produces urea and uric acid as a by-product of the breakdown of proteins

3. Skin - removal of excess water, salt, urea and uric acid

4. Urinary System - kidneys filter the blood to form urine, which is excess water, salt, urea and uric acid

· Functions of the Skin
1. Excretion - Wastes such as excess water, salt, urea and uric acid are removed from the body in sweat.

2. Waterproofing - The skin with its oil glands prevents the entry of water into, and loss of water out of the body.

3. Protection from Disease - The intact skin prevents invasion of micro-organisms and dust into the body.

4. Protection from Ultraviolet Rays - Pigments reduce the intake of UV rays.

5. Regulation of Body Temperature - The thin layer of fat cells in the dermis insulates the body. Contraction of small muscles attached to hairs forms 'goosebumps' and creates an insulating blanket of warm air. Also, sweat produced by sweat glands uses excess body heat to evaporate, providing a cooling effect.

6. Sensory Detection - The nerve endings or receptors in the dermis detect heat, cold, touch, pressure and pain.

Urine
· The first nitrogenous waste to be formed from the breakdown of protein is ammonia, a highly toxic chemical that is quickly converted by the liver to urea and uric acid. These are less toxic than ammonia and are transported in the blood to the kidneys for excretion in urine. Urine consists of excess water, excess salt, urea and uric acid.

Parts of the Urinary System
· Renal Arteries - 2 renal arteries constantly transport blood to the kidneys.

· Kidneys - 2 kidneys composed of millions of nephrons constantly filter about 170 to 200 litres of blood to produce about 1.5 to 2 litres of urine daily.

· Renal Veins - 2 renal veins return useful nutrients back into the bloodstream.

· Ureters - 2 ureters carry urine from the kidneys to the urinary bladder.

· Urinary Bladder - The urinary bladder temporarily stores urine until it is released from the body.

· Urethra - The urethra is the tube that carries urine from the urinary bladder to the outside of the body. The outer end of the urethra is controlled by a circular muscle called a sphincter.

Diseases:

1. Gout is a disorder in which humans start to accumulate more than the usual amount of uric acid (caused by either the body manufacturing excess uric acid or the kidneys not excreting enough of it) and since it’s not water-soluble, it gets stored in the body, frequently in toe joints, causing pain and deformation of the joints involved as well as the formation of kidney stones.

2. Urinary tract infections (UTIs) are caused by Gram negative bacteria such as E. coli. If there is an obstruction of the urethra, catheterization may be needed, but as a general rule, catheterization in cases of UTI is contraindicated because it can actually introduce pathogens and make the infection worse. Women tend to acquire more urethral and bladder infections than men, perhaps because the opening of the urethra is closer to the anus.

3. kidney stones- bout 80% are calcium oxalate (and/or other calcium-based stones), 5% are uric acid, 2% are cystine, and the other 13% due to magnesium ammonium phosphate or other causes. Stones may be microscopic to large “staghorn” stones that fill the whole renal pelvis. Often, as the stone is passed down the ureter, the person experiences much pain, and the affected kidney may even temporarily become nonfunctional.
Endocrine System

The endocrine system is made up of glands and organs that secrete hormones which regulate the function of cells throughout the entire body. There are primary glands that produce hormones necessary to life, while there are secondary glands and organs that secrete hormones which are necessary to functions, but those functions are not crucial to life. 

Hypothalamus

The hypothalamus is a small portion of the brain which is located at the base, just above the stem. Its most important function is to link the endocrine system with the nervous system. This is accomplished by secreting hormones that trigger a response in the pituitary gland, which then secretes hormones that elicit a response from the nervous system. 

Pituitary

This tiny gland that is no bigger than the size of a pea is located just directly below the hypothalamus at the base of the brain. The primary purpose of the pituitary gland is to secrete hormones that regulate homeostasis in the body. It is often referred to as the ‘master gland’ in that it links the hypothalamus to the nervous system, while secreting a great number of hormones necessary to life. 

Pineal

The pineal gland is another tiny gland that is located in the brain; however, unlike the hypothalamus and the pituitary glands at the base of the brain, the pineal is located between the two hemispheres. It produces and secretes melatonin which controls circadian rhythms and seasonal changes. It is said that melatonin is linked to Seasonal Affective Disorder, or SAD. 

Thyroid

In humans, the thyroid is one of the largest of glands in the endocrine system. It controls how the body utilizes energy, manufactures proteins and also plays a role in the body’s sensitivity to other hormones. Two common disorders are hyperthyroidism (where too many hormones are secreted) and hypothyroidism (where too few are manufactured and secreted). Various diseases and illnesses like Grave’s Disease, Type 1 Diabetes and Celiac Disease. 

Parathyroid

Parathyroid glands are located in the neck and, although rare, sometimes in the chest. They control the amount of blood and calcium in bones. Disorders of the parathyroids can be broken down into those that cause hypothyroidism and hyperthyroidism. The main threat is serious calcium imbalances which can lead to a number of serious conditions, among which is osteoporosis. 

Adrenal

The adrenal glands are located just above the kidneys and their main function is to release hormones that are directly related to stress, both physical and emotional. There is an inner portion, the adrenal medulla and the outer portion, which is called the adrenal cortex. The adrenal medulla produces norepinephrine while the cortex secretes epinephrine. 

Pancreas

The pancreas is an organ/gland located within the digestive system that is actually functions both as an endocrine, as well as an exocrine gland. As an endocrine gland it secretes insulin, glucagon and Somatostatin while as an exocrine gland it releases pancreatic juices that contain the digestive enzymes necessary in the digestive process. 

Gonads

The gonads are the primary sex organs in the body. Ovaries in the female secrete estrogen and progesterone while the testes produce and secrete testosterone. The most important function is in relation to the reproductive system, which is quite interesting in that they start out in common and only differentiate into in the development of they zygote. 

Placenta

Although we tend to think of the placenta as being the lining for the womb in which the fetus resides during pregnancy, it is also a part of the endocrine system in that hormones are released necessary to the health of both the mother and the child. Also, hormones are released that enable the fetus to be carried to term.


Diseases:
1. Diabetes occurs when the pancreas, a gland behind the stomach, does not produce enough of the hormone insulin. Insulin is necessary to carry sugar from the bloodstream into the cells. Once inside the cells, sugar is converted into energy for immediate use or stored for the future. That energy fuels all our bodily functions and rids the body of waste products. This process is known as metabolism.

2.   Dwarfism is an endocrine disorder caused when the pituitary gland does not secrete sufficient amounts of growth hormone during childhood. 

3. Gigantism is an endocrine disorder caused by abnormal amounts of growth hormone secreted before the growth plates have fused.  Symptoms include excessive height for age, delayed puberty, poor peripheral vision, double vision, headaches, irregular menstruation, large hands and feet with thick fingers and toes, breast milk releases, weakness and thickening of facial features.

Integumentary System
The Integumentary system covers or protects the body. Its components are skin, and the skin's derivatives: hair, nails, sweat glands and sense receptors.

Beneficial Functions: 

· Protects the body's internal living tissues and organs 

· Lubricates and waterproofs the exterior

· Protects against invasion by infectious microorganisms 

· Protects the body from dehydration 

· Helps to regulate body temperature 

· Excretes and expels toxins and waste materials

· Sense receptors for touch, pressure, pain, heat and cold 

· Stores water, fat, and vitamin D

Skin

The skin is the outer covering of the body. It is also the largest organ of the body; that performs many beneficial functions. For simplicity I have briefly outlined the two layers of skin:

1. Epidermis: The epidermis is the superficial, thin outer layers of skin containing many nerve endings and no blood vessels. It is made up of squamous epithelium tissue, that contain squamous, basal, Langerhan and Granstein cells. 

The epidermis contains a dark brown to black pigment called melanin. Melanin affects the color of skin, hair, and parts of the eye.

2. Dermis: The dermis also called the "corium" is a two fold, thick inner layer of skin below the epidermis.

The two layers are:

- Upper papillary is the communicator with the Central Nervous System (CNS); the sense receptors. Sense receptors enable the human to experience touch, pain, exertion of pressure, temperatures (hot and cold).

- Lower reticular is made up of connective tissue (dense and fibrous). The lower reticular layer contains nerves, lymph vessels, various glands such as the sebaceous, sudorferous and ceruminous, hair follicles and hair shafts. 

Keratin is an extremely strong protein which is a major component in skin, hair, nails, hooves, horns, and teeth. The amino acids which combine to form keratin have several unique properties, and depending on the levels of the various amino acids, keratin can be inflexible and hard, like hooves, or soft, as is the case with skin. Most of the keratin that people interact with is actually dead; hair, skin, and nails are all formed from dead cells which the body sheds as new cells push up from underneath. If the dead cells are kept in good condition, they will serve as an insulating layer to protect the delicate new keratin below them.

Melanin- is also a mechanism for absorbing heat from the sun. It also gives the skin and hair its natural color. 

Collagen- 

3.  NAILS

The flattened, horny type structures formed from the protein keratin made from epidermal tissue located at the end of each finger and each toe are called "finger nails" and "toe nails" respectively

4. SWEAT GLANDS

There are several millions of these structures in the body that produce the by-product perspiration or more commonly called sweat. The majority of these structures or glands are by nature "eccrine" glands; they contain waste by-products of urea and a combination of salts. The fluid associate with the eccrine gland is light, clear fluid that has a slight odor. The other structures or other glands are called "apocrine" glands. They are located in the armpits, pubic regions.They are large, deep exocrine glands that secrete a strong, thicker fluid and have a distinct odour. The glands are located underneath the dermis. 
Sweat is excreted through ducts and expelled at the surface of the skin. 
The function of the sudoriferous glands are to regulate the temperature of the body. 

Diseases:

1. Psoriasis
Another disease of the integumentary system is psoriasis, which is a chronic, non-contagious, autoimmune disease. In this disease, red and scaly patches or lesions can be observed on the skin.

2. Acne is an inflammatory skin condition caused by changes in the oil glands, clogged pores and bacteria. Acne mostly develops in locations where there is a dense population of sebaceous follicles like the face, neck, chest, back and the bottom. When acne develops a very deep blockage with a formation of a stubborn pustule, it results in cysts.

3. Vitiligo is a skin condition in which the loss of pigment results in the appearance of irregularly shaped, milky white-colored patches on the skin, according to an article by Oliver Pichay on NursingCrib.com. For obvious reasons, this condition is far easier to spot in people whose normal skin color is dark.

Reproductive system
The system that insures the continuation of the human race. 
Male:

· The male reproductive system is designed for production and transport of sperm cells.

· The changes in the body of a male are triggered by the hormone testosterone, which is produced in the male sex glands, the testes (testis/testicles).
· When a baby boy is born, his sex organs are already formed, but he cannot produce sperm.

· He is not able to produce sperm until he reaches the age of puberty, 12 or 13 years old.

· The penis is an elongated muscular organ, full of blood vessels and nerves. It is the external organ in front of the scrotum. It is where semen and urine flow out of the body.

· The foreskin is the fold of the skin that covers the glands of the penis. It has been a common practice to remove the foreskin soon after birth. The process is called circumcision.
· The scrotum is the small sac of skin at the base of the penis. This sac contains the testes (testicles).

· The testes are oval-shaped organs that produce testosterone. 

· Testes produce sperm cells. Production of sperm begins at puberty.

· The urethra is a canal through which the urine is carried outside the body and through which the semen (whitish liquid containing sperms) is discharged. It is produced chiefly by the prostate gland.

· Prostate gland produces a fluid called semen that helps sperm to move around.

· Cremaster- is a muscles that contracts and  pulled the scrotum  upward closer to the body during low temperature and the dartos gives a wrinkled appearance when then temperature is high.
Female:
· The changes in the body of a female are caused by the hormone estrogen, which is produced in the female sex glands, the ovaries.

· The ovaries are the primary female sex organs.

· Egg cells and female hormones are produced here.

· The two ovaries are located to the right and left of the uterus, to which they are connected by the oviducts or Fallopian tubes.
· At puberty, ovaries contain hundreds of thousands of undeveloped eggs.

· These ovaries take turns in releasing an egg every month.

· The Fallopian tubes are muscular elongations as big as the size of a pencil. They have fingerlike ends. Each tube leads to the uterus.

· The uterus is a hollow stretchable organ with thick muscular walls lined with many blood vessels. It is about the size of a clenched fist. The uterus is the strongest muscle in the female body. It is where the fetus or unborn child develops during pregnancy.

· The cervix is the passageway, about one-eight of an inch wide, connecting the uterus and the vagina. Normally, the cervix is very small, but during childbirth, it opens wide enough to allow for a passage of the fetus.

· The vagina is a muscular tube with little internal spaces. This is the passage wher menstruation flows out. This is also where sperm cells enter. The vagina is also called the birth canal. When a baby is born, it passes from the uterus through the cervix, and out of the body through the vagina.

Diseases:
1. Gonorrhea is a type of reproductive disease that also affects the genital track. Once a person is exposed to the disease, symptoms typically occur within 10 days. However, it is common for a person to not show any signs of the disease until months after exposure. The most common signs and symptoms of Gonorrhea are a thick discharge that is either cloudy or bloody, painful urination, the urge to urinate often and pain during intercourse.

2. Genital herpes is caused by the herpes simplex virus and develops on the genitals of males and females. This disease is very contagious and can easily spread to others even without an active outbreak. The first sign of this disease is pain or tingling in the genital area. Several days later, small red bumps will appear. It is not uncommon for these bumps to turn into open sores, especially if the person infected with genital herpes has been itching the area. The bumps will eventually ooze and then form a scab. 

3. Ectopic pregnancy

4. Infertility

5. AIDs and HIV’s


Digestive System
Our digestive system is made up of the body parts that change raw food into nutrients that the body can use and waste. It also moves the nutrients and waste through our body. It is made up of the mouth including the teeth, jaws, tongue and salivary glands, esophagus, stomach, liver, gall bladder, bile duct, pancreas, pancreatic duct, small intestine including the duodenum, jujenum and ileum, large intestine, rectum and anus.
1. Mouth- The mouth is the beginning of the digestive tract; and, in fact, digestion starts here when taking the first bite of food. With the help of the teeth,( Central Incisors = Cutting food, Premolars = Grinding food. (Though Molars do most of the grinding), Molars = Grinding and tearing food, Canines = Tearing Food.) Chewing breaks the food into pieces that are more easily digested, while saliva mixes with food to begin the process of breaking it down into a form your body can absorb and use (bolus)
2. Esophagus
Located in your throat near your trachea (windpipe), the esophagus receives food from your mouth when you swallow. By means of a series of muscular contractions called peristalsis, the esophagus delivers food to your stomach.
3. Stomach
The stomach is a hollow organ, or "container," that holds food while it is being mixed with enzymes that continue the process of breaking down food into a usable form. Cells in the lining of the stomach secrete a strong acid and powerful enzymes that are responsible for the breakdown process. When the contents of the stomach are sufficiently processed, they are released into the small intestine.

4. Small intestine
Made up of three segments — the duodenum, jejunum, and ileum — the small intestine is a 22-foot long muscular tube that breaks down food using enzymes released by the pancreas and bile from the liver. Peristalsis also is at work in this organ, moving food through and mixing it with digestive secretions from the pancreas and liver. The duodenum is largely responsible for the continuous breaking-down process, with the jejunum and ileum mainly responsible for absorption of nutrients into the bloodstream.

Contents of the small intestine start out semi-solid, and end in a liquid form after passing through the organ. Water, bile, enzymes, and mucous contribute to the change in consistency. Once the nutrients have been absorbed and the leftover-food residue liquid has passed through the small intestine, it then moves on to the large intestine, or colon.

5. Pancreas
The pancreas secretes digestive enzymes into the duodenum, the first segment of the small intestine. These enzymes break down protein, fats, and carbohydrates. The pancreas also makes insulin, secreting it directly into the bloodstream. Insulin is the chief hormone for metabolizing sugar.

6. Liver
The liver has multiple functions, but its main function within the digestive system is to process the nutrients absorbed from the small intestine. Bile from the liver secreted into the small intestine also plays an important role in digesting fat. In addition, the liver is the body’s chemical "factory." It takes the raw materials absorbed by the intestine and makes all the various chemicals the body needs to function. The liver also detoxifies potentially harmful chemicals. It breaks down and secretes many drugs.

7. Gallbladder
The gallbladder stores and concentrates bile, and then releases it into the duodenum to help absorb and digest fats.

8. Colon (large intestine)
The colon is a 6-foot long muscular tube that connects the small intestine to the rectum. The large intestine is made up of the cecum, the ascending (right) colon, the transverse (across) colon, the descending (left) colon, and the sigmoid colon, which connects to the rectum. The appendix is a small tube attached to the cecum. The large intestine is a highly specialized organ that is responsible for processing waste so that emptying the bowels is easy and convenient.

Stool, or waste left over from the digestive process, is passed through the colon by means of peristalsis, first in a liquid state and ultimately in a solid form. As stool passes through the colon, water is removed. Stool is stored in the sigmoid (S-shaped) colon until a "mass movement" empties it into the rectum once or twice a day. It normally takes about 36 hours for stool to get through the colon. The stool itself is mostly food debris and bacteria. These bacteria perform several useful functions, such as synthesizing various vitamins, processing waste products and food particles, and protecting against harmful bacteria. When the descending colon becomes full of stool, or feces, it empties its contents into the rectum to begin the process of elimination. 

9. Rectum
The rectum (Latin for "straight") is an 8-inch chamber that connects the colon to the anus. It is the rectum's job to receive stool from the colon, to let the person know that there is stool to be evacuated, and to hold the stool until evacuation happens. When anything (gas or stool) comes into the rectum, sensors send a message to the brain. The brain then decides if the rectal contents can be released or not. If they can, the sphincters relax and the rectum contracts, disposing its contents. If the contents cannot be disposed, the sphincter contracts and the rectum accommodates so that the sensation temporarily goes away.

10. Anus
The anus is the last part of the digestive tract. It is a 2-inch long canal consisting of the pelvic floor muscles and the two anal sphincters (internal and external). The lining of the upper anus is specialized to detect rectal contents. It lets you know whether the contents are liquid, gas, or solid. The anus is surrounded by sphincter muscles that are important in allowing control of stool. The pelvic floor muscle creates an angle between the rectum and the anus that stops stool from coming out when it is not supposed to. The internal sphincter is always tight, except when stool enters the rectum. It keeps us continent when we are asleep or otherwise unaware of the presence of stool. When we get an urge to go to the bathroom, we rely on our external sphincter to hold the stool until reaching a toilet, where it then relaxes to release the contents.

Accessory Organ- the Appendix is a safe house of good bacteria and it also aid in digestion of food.

Diseases:
1. Peptic ulcer is a painful ulcer (lesion or crater) in the lining of the stomach or small intestines.

Symptoms of Peptic Ulcer

The symptoms of peptic ulcer are:

· Pain or burning sensation in the stomach, especially at night or between meals
This pain may go away (or in some people, worsen) when eating.

· Heartburn or pain in the chest or upper abdomen, especially at night

· Nausea

· Vomiting
The vomit may look like mucous, blood or coffee grounds (where the blood is mixed with stomach acid and becomes coagulated or clotted).

· Blood in the stool

· Black-colored, tar-like or dark-reddish stool

2. Hepatitis A is a virus that infects the liver. People with Hepatitis A vary in how sick they feel. The younger you are when you become infected, the less likely you are to feel sick. However, the majority of adults will feel unwell, lose their appetite, develop nausea and fatigue and may feel they have the flu. Some people go off coffee and cigarettes.
3. Gallstones are stones that form in the gallbladder. The gallbladder is a small sac that lies below the liver and acts as a storehouse of bile, a greenish-brown liquid produced by the liver. During the digestion of food, the gallbladder contracts and bile passes from it through the bile duct and down into the upper part of the bowel. Gallstones may also pass into the duct through a narrow tube (called a cystic duct).

