Digestive System

Organs – mouth, esophagus, stomach, small intestine, large intestine; accessory structures – gall bladder, and pancreas

Physical Digestion – food is mechanically broken down (chewed) in the mouth and turned into liquid form called chyme in the stomach

Chemical Digestion – breakdown of food by enzymes into simple sugars, amino acids, fatty acids

Carbohydrates are chemically digested by enzymes in saliva and in the small intestine by enzymes from the pancreas and small intestine

Proteins are chemically digested by enzymes in the stomach (pH must be acidic), and in the small intestine by enzymes from the pancreas and the small intestine.

Lipids are chemically digested in the small intestine by bile from the gall bladder that makes fats soluble in water and by enzymes from the pancreas and small intestine.

Digested food is absorbed through the villi in the walls of the small intestine into the capillaries and small lymphatic vessels called lacteals.

Undigested food passes in the large intestine where water is absorbed and the wastes are eliminated.

Disorders of the Digestive System

Ulcer – large sore that forms in the walls of the stomach or small intestine due to some irritant

Appendicitis – inflammation of the appendix due to infection

Gallstones – accumulation of hardened cholesterol and/or calcium deposits in the gall bladder

Circulatory System

Organs – heart, arteries, capillaries, veins, lymphatic vessels

Arteries transport blood away from the heart to all parts of the body.  Contraction of their muscular walls (pulse) aids in the flow of blood.

Capillaries are tiny blood vessels with walls only one cell thick.  Capillaries exchange dissolved materials by diffusion between the blood and the fluid surrounding all body cells.

Veins are relatively thin-walled blood vessels possessing valves which prevent the backflow of blood.  The veins return blood to the heart.

Lymph vessels branch through all the body tissues.  Major vessels have lymph nodes which contain cells which filter bacteria and dead cells from the lymph.

The heart is a four-chambered double pump composed of two atria and two ventricles.  The two atria are found at the top of the heart and receive blood from the body (right) and the lungs (left).  The ventricles have thicker walls than the atria and pump blood the lungs (right) and the body (left).  The heart pumps blood through the arteries creating a blood pressure throughout the body.

Blood pressure refers to the force exerted on the walls of the arteries during the pumping action of the heart.

Circulation to and from the lungs is pulmonary circulation.

Circulation to and from the rest of the body is systemic circulation.

The muscle tissue of the heart is supplied with blood through coronary circulation.

Lymphatic circulation drains body tissue fluid into and through lymph vessels.  These lymph vessels join larger vessels which ultimately form two main trunks that empty lymph into veins of the circulatory system in the shoulder region.

Circulatory System Disorders
High blood pressure – increased arterial pressure.  This can be caused by stress, diet, heredity, cigarette smoking and aging.

Cardiovascular diseases are malfunctions involving the heart and the blood vessels.

Coronary thrombosis is a blockage in the coronary artery resulting in oxygen deprivation in the heart muscle.  The deprived muscle usually becomes damaged.

Angina pectoris is a narrowing of the coronary arteries causing an inadequate supply of oxygen to the heart muscle.  An intense pain radiating from chest to shoulder and arms is felt.

Anemia is the impaired ability of the blood to transport sufficient amounts of oxygen.  This can be due to reduced amounts of hemoglobin and/or red blood cells.

Leukemia, a form of cancer, is a disease of the bone marrow characterized by uncontrolled production of non-functional white blood cells.

AIDS – acquired immunodeficiency syndrome – is a disease caused by the HIV virus.  The disease affects the person by preventing his/her immune system from fighting other diseases.

Respiratory System

Organs – nasal cavity, pharynx, epiglottis, trachea, bronchi, bronchioles, alveoli

Air passes through the nasal cavity which is lined with a ciliated mucous membrane which filters, warms, and moistens the air.  The air moves into the pharynx.  Food is prevented from entering the trachea by a flap of tissue called the epiglottis.  The trachea is a tube that conducts air between the pharynx and bronchi and is kept open by rings of cartilage.  The ciliated membrane which lines the trachea traps microscopic particles and sweeps them toward the pharynx where the particles can be expelled or swallowed.  Deposits from cigarette smoke and other atmospheric pollutants may interfere with the action of cilia.  The bronchi are the two major subdivisions of the trachea.  The bronchi are lined with mucous membrane and ringed with cartilage.   Each bronchus is divided into bronchioles.  Bronchioles are lined with mucous membrane.  Tiny bronchioles terminate with the alveoli.  The alveoli are the functional units for gas exchange.  The breathing rate is regulated by the concentration of carbon dioxide in the blood and its effect on the medulla of the brain.  This is an example of a feedback mechanism which helps in maintaining homeostasis.  The capillaries surround the air sacs and they are involved in gas exchange between the blood and the alveoli.  Oxygen diffuses into the bloodstream.  Carbon dioxide diffuses into the alveoli to be exhaled.

Disorders of the Respiratory System

Bronchitis is the inflammation of the membrane of the bronchial tubes caused by an infection or other irritant.

Asthma is an allergic response characterized by constriction of the bronchial tubes and caused by an allergic reaction (sneezing, itching, skin rash).

Emphysema is a change in the structure of the lung characterized by enlargement and degeneration of the alveoli resulting in a loss of elasticity and decreased lung capacity.  Highly polluted air and cigarette smoking have been identified as causing this condition.

Excretory System

Organs – lungs (remove carbon dioxide and water), liver (breaks down red blood cells, recycles usable materials and produces urea after amino acid breakdown), sweat glands of skin (remove water, salts, and some urea, maintain body temperature), kidneys             (excrete most of the urea and control concentration of most of materials in body fluids)

Urinary System

Arteries bring blood to the kidneys where nephrons are involved in filtration and reabsorption.  Blood pressure plays an important role in filtration.  If the pressure in the arteries is too low, filtration is poor.  Water, salts, urea, amino acids, and glucose are filtered from the glomerulus into Bowman’s capsule.  As these materials move through the tubule of the nephron, water, minerals, and digestive end products are reabsorbed by active transport into the capillaries.  Veins carry blood away from the kidneys.  The fluid that remains in the tubule after reabsorption is urine.  Urine flows from the kidneys through two ureters to the urinary bladder.  The bladder stores urine until it is eliminatre through the urethra.

Disorders of the Excretory System

Kidney diseases are associated with the malfunctioning of the kidney or nephron.  Kidney failure is serious because without filtration toxic metabolic wastes build up in the body cells.  Poor diet, high blood pressure, salt and chemical imbalance, and severe physical stress can cause kidney failure.

Gout is a disease caused by inflammation in the joints due to uric acid production and deposition.

Nervous System

Organs – neurons, nerves, brain, spinal cord

Neurons are the basic cellular units of the nervous system.

· Sensory neurons transmit impulses from receptors to the central nervous system (brain and spinal cord).  Sense organs are structures where sensory neurons are concentrated.  These organs include the eyes, ears, tongue, nose, and skin.

· Interneurons are located mainly in the central nervous system and interpret and relay nerve impulses between sensory and motor neurons.  Interneurons were formerly called association neurons.

· Motor neurons transmit impulses from the central nervous system to effectors (glands and muscles).  These impulses cause muscles, effectors, and glands to respond.

Nerves are bundles of neurons specialized for long distance and high speed impulse transmission.  They can be sensory, motor, or mixed nerves.  Most nerves have myelin sheaths for protection and to prevent contact with other nerves and tissues.

Central Nervous System

The brain is a large mass of neurons located in the cranial cavity and is responsible for controlling and coordinating most of the activities of humans.

· Cerebrum – center for voluntary activity.  In specific areas, sensory impulses are interpreted, motor activities may be initiated, and memory, thinking, and reasoning occur.  Habits, which are acquired by repetition, are examples of conditioned behavior.  The repetition establishes pathways for nerve impulse transmission which permit rapid automatic responses to various stimuli.

· Cerebellum – coordinates motor activities (muscle movements) and helps in maintaining balance.

· Medulla – controls involuntary activities such as breathing, heartbeat, blood pressure, and peristalsis.

The spinal cord lies within, and is protected by the vertebrae of the spinal column.  The spinal cord is continuous with the medulla of the brain and coordinates activities between the brain and other body structures.  It is a center for reflex actions and does not require any activity of the brain to bring about a reflex response.

Reflex actions are inborn, involuntary patterns of behavior.  They involve a pathway (reflex arc) over which impulses travel.  In a spinal reflex there is a pathway from receptors to a sensory neuron to interneurons in the spinal cord to a motor neuron to an effector.

Peripheral Nervous System

Somatic nervous system consists of the nerves that control the voluntary muscles of the skeleton.

Autonomic nervous system consists of the nerves that control cardiac muscle, glands, and smooth muscle.  It is generally considered to be an involuntary system.

Disorders of the Nervous System

Cerebral palsy is a group of congenital diseases characterized by a disturbance of motor functions.  Although speech and muscle actions are distorted, the intelligence of a person with CP falls within the range of normal.

Meningitis is the inflammation of the membranes surrounding the brain and spinal cord.

A stroke is caused from a cerebral hemorrhage or a blood clot in the cerebral vessel and may result in brain damage.

Polio is a viral disease of the central nervous system which may result in paralysis and is preventable through immunization.

Endocrine System

Organs – hypothalamus, pituitary gland, thyroid gland, parathyroid glands, adrenal glands, islets of Langerhans, testes/ovaries

Endocrine glands produce hormones which are transported by the circulatory system and affect various tissues or target organs.

The hypothalamus is a small region of the brain which produces hormones that influence the pituitary gland.

The pituitary gland is known as the master gland of the body.  It is located at the base of the brain and secretes numerous hormones.  

· Growth-stimulating hormone stimulates the elongation of long bones

· Thyroid-stimulating hormone stimulates the thyroid to produce thyroxine

· Follicle-stimulating hormone stimulates activity in the ovaries and testes

The thyroid gland is located in the neck and produces thyroxine which contains iodine.  Thyroxine regulates the rate of metabolism in the body and is essential for normal physical and mental development.

The parathyroid glands are embedded in the thyroid gland.  Parathormone controls the metabolism of calcium which is necessary for nerve function, blood clotting and proper growth of teeth and bones.

The adrenal glands are two small glands located on top of the kidneys.  Each gland consists of two regions.

· The adrenal cortex secretes two types of steroid hormones.  One promotes the conversion of body fat and protein into glucose.  The other promotes the reabsorption into the blood stream of calcium and sodium ions by the kidney tubules.  This affects water balance and helps maintain blood pressure.

· The adrenal medulla secretes adrenaline in times of emergency.  Adrenaline increases the blood sugar level and accelerates the heart and breathing rates.

Islets of Langerhans are small groups of cells located in the pancreas.  They secrete the hormones insulin and glucagon.  Insulin helps glucose enter the cells.  It lowers blood sugar levels by promoting the movement of sugar from the blood into the liver and muscles where it is stored as glycogen.  Glucagon stimulates the release of sugar from the liver and raises the blood sugar level.

Gonads are the sex glands of humans.  Testes secrete testosterone which influences the development of the male secondary sex characteristics.  In the female, ovaries are responsible for the secretion of several hormones.  Estrogen influences the development of the female secondary sex characteristics.

Endocrine Control

The negative feedback mechanism operates on the principle that the level of one hormone in the blood stimulates or inhibits the production of another hormone.  The relationship between thyroid stimulating hormone and thyroxine is an example.  The pituitary gland secretes thyroid stimulating hormone which stimulates the thyroid gland to release thyroxine.  As the level of thyroxine increases in the blood, thyroid stimulating hormone is reduced.  This causes a reduction in the stimulation of the thyroid and a  reduction in the amount of thyroxine released.

Disorders of the Endocrine System

Goiter is an enlargement of the thyroid gland usually resulting from the gland’s inability to manufacture thyroxine.  This is often related to an iodine deficiency in the blood.

Diabetes is a disorder characterized by an insulin deficiency that results in an elevated blood sugar level and the inability of the body to store the sugar as glycogen in the liver.

Skeletal System

Organs – bones, cartilage
The human skeleton consists of over 200 bones of various shapes and sizes.

The functions of bones include support and protection of body structures, anchorage sites for muscle action, leverage for body movement, and production of blood cells in the bone marrow.

Cartilage is flexible, fibrous, or elastic connective tissue.  It provides pliable support, flexibility of joints, and cushioning effects in joints.  Cartilage makes up most of the embryo’s skeleton.  By adulthood most of this cartilage is replaced by bone.   In the adult, cartilage is found at the end of ribs, between vertebrae, at the ends of bones, an in the nose, ears, bronchi, and trachea.

Disorders of the Skeletal System

Arthritis is an inflammation of the joints causing swelling and severe pain.  It is generally associated with the elderly.

Fractures – breaks in bones

Muscular System

Organs – muscles, tendons, ligaments

Muscles

· Smooth muscles – involuntary in action and smooth in appearance

· Cardiac muscles – involuntary in action, striated in appearance, found only in the heart

· Skeletal muscles – voluntary in action and striated in appearance

Skeletal muscles are controlled by the central nervous system.  They serve to move the bones in a coordinated manner.  Muscles usually operate in pairs that pull on the bones on either side of the joint.  They include extensors which extend limbs (straighten joints) and flexors which return the limbs (bend joints).  The insertion points (points of attachments) determine the motion of the joint.  

Vigorous activity of skeletal muscles may lead to an oxygen deficiency that can result in anaerobic respiration (fermentation) and a buildup of lactic acid.  Lactic acid production is associated with fatigue.  When sufficient oxygen is supplied to muscle cells, lactic acid is converted back to pyruvic acid and aerobic respiration is restored.

Tendons are composed of connective tissue.  They are tough, inelastic, fibrous cords that attach muscles to bones.

Ligaments are composed of tough elastic connective tissue that is able to stretch only slightly during joint movement.  Ligaments connect the ends of bones at movable joints such as the elbow, fingers, knee, and vertebral column.

Disorders of the Muscular System

Tendonitis is an inflammation of the tendon usually at the bone attachment caused by physical stress and irritation.  This condition is common to athletes.

Torn ligaments – occur especially in the shoulder and knee.

Immune System – body’s primary defense against disease-causing pathogens.

Pathogens, foreign substances, or cancer cells that threaten out homeostasis can usually be identified by molecules on their outer surfaces or membranes.  These molecules called antigens trigger a response from the immune system.  Toxins, the poisonous wastes of certain pathogens, act as antigens.

White Blood Cells

· Phagocytic White Blood Cells engulf and destroy bacteria at the site of infection by the process of phagocytosis.

· Lymphocytes produce specific antibodies which act against foreign protein molecules called antigens.  Y-shaped antibodies match the shape of antigens and the two clump together and this is destroyed by phagocytic white blood cells.

· Memory cells remain in the blood stream and are able to fight off subsequent invaders of the same kind.

Active Immunity – The antigen-antibody reaction occurs in the body when antigens are encountered.  A vaccination involves an inoculation with a weak or dead disease organism and is generally long lasting.  Vaccinations used wakened microbes or parts of them to stimulate the immune system to react.  This reaction prepares the body to fight subsequent invasions by the same microbes.

Passive Immunity – A temporary form of immunity can be produced by the introduction of antibodies into the body.  These prepared antibodies have the same effect on antigens and are made from humans, animals and plants.

Disorders of the Immune System

Allergies – Some people have a rapid immune response to environmental substances (dust, pollen, insect bites, foods, drugs) that are normally harmless.  The immune system releases histamines that cause runny nose, sneezing, rashes, and swelling.  Sometimes the throat swells and it interferes with the person’s ability to breathe.  Antihistamines are given to reduce the effects of histamines and the symptoms they cause.

Organ rejection - When patient’s receive organs from another person, these organs have foreign antigens on their cells that trigger the immune response and cause the organ to be rejected by the body unless drugs to suppress the immune system are given.

Autoimmune disorders – Sometimes the body will begin to recognize its own cells and tissues as foreign and begin to reject or destroy them

AIDS – Condition that results when a person is infected by the HIV virus.  This virus attacks the lymphocytes and weakens the immune system.

Reproductive System
Organs – Male – testes, scrotum, urethra, penis, prostate gland, seminal gland

Sperm are produced in the testes which are located outside the body in the scrotum. The temperature here is 1-2 degrees Celsius cooler than normal body temperature.  Sperm move through the sperm duct and the urethra which is contained in the penis.  Glands secrete the liquid semen into the tubes.  The liquid serves as a transport medium for the sperm.

The testes also produce testosterone which regulates the maturation of sperm and the development of secondary sex characteristics, such as beard development and the lower pitch voice.

Organs – Female – ovaries, oviduct (Fallopian tube), uterus, vagina

Ovaries are paired structures that produce eggs in tiny cavities called follicles.  Following ovulation (release of the egg from the ovary), the egg cell is transported through an oviduct to the uterus.  At the lower end of the uterus, is a muscular tube called the vagina.  The vagina receives the sperm from the male and is also the birth canal.  Usually only one egg is released at the time of each ovulation.  

Ovaries also produce estrogen and progesterone.  These regulate the development of secondary sex characteristics such as the development of the mammary glands and the broadening of the pelvis.  The hormones also have a coordinating role in the menstrual cycle.

Menstrual Cycle
The menstrual cycle begins at puberty and ceases at menopause.  The duration of this cycle is approximately 28 days and may be interrupted by pregnancy, illness, and other factors.  The menstrual cycle consists of four stages:

Follicle stage – involves the maturation of an egg and the secretion of estrogen

Ovulation – release of an egg from the follicle

Corpus luteum stage – The corpus luteum forms from the follicle following ovulation.  This mass of cells secretes progesterone.

Menstruation – shedding of the thickened uterine lining.

The reproductive cycle of the female involves the interaction of the hormones from the hypothalamus, pituitary gland and ovaries.

Fertilization and Development

Fertilization occurs when an egg cell joins with a sperm cell to form a zygote.  The zygote divides by mitosis.  After 10 days, the group of cells is called an embryo and becomes implanted in the uterine lining.

Prenatal development includes cleavage (cell division), gastrulation (occurs after implantation in the uterus), differentiation and growth (formation of specialized tissues and organs).  Prenatal development depends upon the placenta (connection between the mother and the developing embryo which allows nutrients, respiratory gases and wastes to be exchanged), amnion (membrane that surrounds the embryo and contains the amniotic fluid that protects the developing embryo from shock and temperature changes), umbilical cord (holds the blood vessels that carry materials between the embryo and the placenta).
Birth usually occurs after nine months.  Strong contractions of the uterine muscles forces the baby through the birth canal (vagina) and to the outside.  The placenta is expulsed after the delivery of the baby.
