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Structure and Function of the Eye
Textbook Reference: Section 12.3

The eye is composed of three layers: the sclera, the choroid layer and the retina.  

(i) Sclera

The sclera is the thick, white, outer layer that gives the eye its shape. The cornea is the part of the sclera that bulges outward and becomes clear.  It is covered by a thin transparent membrane called the conjunctiva that is kept moist by fluid from the tear glands. (The fluid is drained off by small ducts that go to the nasal cavities.)

(ii) Choroid Layer
The middle layer is the choroid layer. This is the colored layer that absorbs light and prevents internal reflection.  This layer forms the iris at the front of the eye. The iris is the muscle that adjusts the pupil to regulate the amount of light that enters the eye. The pupil is the aperture in the middle of the iris.  The size of the aperture can be adjusted to control the amount of light.  Behind the iris, the choroid thickens and forms the ciliary body which contains muscles that control the shape of the lens. The lens is attached to suspensory ligaments attached to the ciliary muscles. 

(iii) Retina

The retina is the innermost layer of the eye.  It is composed of two types of photoreceptors called rods and cones. Rods are more sensitive to light than the cones, but unable to distinguish colour. Cones require more light to stimulate them but are able to detect red, green and blue. The fovea is the concentration of cones on the retina located directly behind the centre of the lens.
The eye also has two chambers:

(i) Anterior Chamber:  This chamber lies between the cornea and the lens and is filled with the fluid aqueous humour.  The cornea and the anterior chamber act as a pre-lens to initiate the process of focusing an image on the retina before it encounters the lens.
(ii) Posterior Chamber:  This chamber is found behind the lens and is filled with a clear gel called vitreous humour that helps to maintain the shape of the eyeball.
	Draw Figure 12.19 from page 410




Parts of the Eye
Pupil

The pupil will dilate with insufficient light and constrict with too much light.  The pupil will also constrict if you focus on something close to reduce the distortion around the outside field of view.

Lens

When viewing far away objects, the ciliary muscles relax and the suspensory ligaments become taut.  This causes the lens to flatten.  When viewing close objects, the ciliary muscles contract and release the tension on the suspensory ligaments.  The lens becomes more rounded.

	Draw B and C from Figure 12.20 on page 412




Retina

The retina is composed of three layers:

(i) The rod and cone cell layer: There are about 150 million rod cells and 6 billion cone cells.  Rod and cones cells use a purple pigment called rhodopsin.  When light strikes this pigment, rhodopsin breaks down into two proteins: retinal (from vitamin A) and opsin (releases energy required to stimulate a bipolar cells). These two proteins will then rejoin with the help of ATP.
(ii) The bipolar layer:  synapse with rods or cones and transmit impulses to the ganglion.  Each cone synapses with a single bipolar cell but rod cells may share many bipolar cells.  Why is night vision blurry?
(iii) The ganglion layer: Join together and form the optic nerve

	Draw Figure 12.21 on page 412




Fovea centralis

This is the part of the retina in which cones are concentrated.  It is located directly behind the centre of the lens.  When we want to view fine detail, we will hold the object directly in front of the lens so that it may be focused onto the fovea.

Blind spot 

The ganglion cells exit the eye through the optic nerve.  There are no rods or cones here, so no image can be formed from light that hits this area.  The brain compensates by filling in the portion of the visual field or space of the blind spot using information from the surrounding field of vision.
Vision

Light entering the eye passes through the cornea, aqueous humour, pupil, lens and vitreous humour to form an inverted image on the retina.  The information is processed by the bipolar and ganglion cells and sent to the brain via the optic nerve.  The visual impulses are interpreted by the brain and the image is reversed again. Light is refracted once it enters the eye.  Both the cornea and lens bend light rays to focus on the retina.

	Draw A from Figure 12.20 on page 412




Give the structure and function of each part of the eye.

(i) Lens (Research online - glossary wrong)
(ii) Iris

(iii) Retina

(iv) Cornea

(v) Choroid layer

(vi) Fovea

(vii) Rods

(viii) Cones

(ix) Pupil

(x) Blind spot

(xi) Optic Nerve (Research online)
Eye Disorders and Treatments

Use p. 413 to describe each of the following:

	(i) Glaucoma

	

	(ii) Cataracts

	

	(iii) Astigmatism

	

	(iv) Myopia

	

	(v) Hypermyopia

	

	

	(vi) Corneal Transplant

	

	(vii) Laser Surgery

	PRK (Phootrefractive Keratectomy)



	LASIK (Laser in situ Keratomileusis)



	(viii) Corrective Lens (Research online)

	

	(ix) Lens Replacement (Research online)

	


The Human Ear

The ear contains mechanoreceptors that translate the movement of air into a series of nerve impulses that the brain is able to interpret as sound.

The ear is divided into three separate sections:

(i) Outer ear: Consists of the pinna (earlobe) and auditory canal.  The auditory canal contains tiny hair and sweat glands that are modified to release earwax. What is the function of the hair and earwax in the outer ear? _______________________________________________________
(ii) Middle ear: Begins at the tympanic membrane and ends at two small openings called the round window and the oval window.  In between, the ossicles are found.  The ossicles are made up of three small bones called the malleous, incus and stapes.  The eustachian tube is found between the middle ear and the nasopharynx.  The eustachian tube is responsible for equalizing air pressure with the environment. It also drains fluid, infection, and debris.
(iii) Inner ear: Consists of the (i) cochlea (involved in hearing and joins with the cochlear nerve) and the (ii) vestible and semicircular canals (both involved in balance and equilibrium and connected to vestibular nerve).  The inner ear is filled with fluid. When you move, the fluid in your ear also moves. Tiny hairs that line the semicircular canal also move and send messages to your brain so that the brain can help you stay balanced.
Hearing

Hearing begins when sound waves enter the auditory canal.  Sound waves cause the tympanic membrane to vibrate. These vibrations pass along the malleous.  The maleous will cause the incus and, in turn, the stapes to move.  The stapes pass the vibrations to the membrane of the oval window.  It then continues through the fluid within the cochlea.  The cochlea is lined with hairs which will move due to vibration of sound and create electrical impulses. The cochlea synapses with fibres from the cochlear nerve so that the vibrations can be translated by the brain.
	Diagram of Ear p.415


Ear Disorders and Treatments

Describe each of the following: (p. 415)
	(i) Nerve Deafness:



	(ii) Conduction Deafness:



	(iii) Hearing aids: 

Conventional
Programmable

Digital


	(iv) Eustachian tube implants




Consider the following ethical issues:

(i) What could be an ethical issue involving the successful treatment of auditory and visual disorders?

(ii) What ethical consideration should be considered regarding the mandatory donation of organs such as corneas?

Introduction to the Endocrine System

Textbook Reference: Chapter 13

The endocrine system releases chemical hormones into the blood to be circulated and target particular cells.  The endocrine system helps to maintain homeostasis by causing or preventing change in specific organs or tissues of the body.  The endocrine system is slower in producing its effect than the nervous system, however, it has more of a sustained effect.  Both the endocrine system and the nervous system work together in a coordinated fashion.

The endocrine system regulates a wide range of biological functions. They include the control of blood sugar, metabolism, growth, reproductive development and function, response to stress, control of heart rate, blood pressure, and emotional state.

Hormones are chemical substances that circulate through the blood and affect virtually every organ and tissue in the body.  All hormones circulate throughout the blood stream.  Organs and tissues can only be affected by certain hormones for which they contain receptor sites.  The receptor binds with the hormone in a lock-and-key fashion.  An organ that contains receptors for a particular hormone is called a target organ.

There are two broad types of glands: (i) endocrine glands and (ii) exocrine glands.  Endocrine glands are ductless glands that secrete hormones directly into the bloodstream.  They include the pineal, hypothalamus, pituitary, thyroid, parathyroid, thymus, adrenal, pancreas, ovary and testes.  The exocrine glands release their secretions through ducts or tubes.  Examples include sweat glands, salivary glands, tear glands, mammary glands and glands associated with the digestive tract.

The basic functions of the endocrine glands are given below.  They will be discussed in more detail later.

· Pituitary:  This is a small gland attached to the brain.  It is responsible for growth, metabolism and reproduction.

· Hypothalamus: Regulates the pituitary gland based on information obtained from the nervous system.

· Adrenal Cortex: Release hormones that help the body to deal with long term stress.  Found on kidney

· Adrenal Medulla: Release hormones to deal with sudden stress.   Found on kidney.

· Thyroid:  Found just below the larynx.  Important in metabolism, mental and physical development, and regulates blood calcium level.

· Parathyroid: Found embedded in the thyroid. Regulates calcium and phosphate metabolism.

· Pancreas:  Important in carbohydrate metabolism.

· Thymus:  Found in the upper chest near the heart.  Important in the immunity of infants and children.  

· Kidney:  Influences the production of red blood cells.  Regulates blood pressure.

· Pineal: Found attached to the base of the brain.  Influences sexual maturity.

· Ovaries: Influences secondary sex characteristics.  Control of the menstrual cycle.

· Testes:  Influences secondary sex characteristics.

	Draw Figure 13.1 on page 422




Effects of Hormones on Target Cells

Textbook Reference: Section 13.1

There are two main types of hormones: (i) Steroid and (ii) Non-steroid hormones.  These types of hormones are distinguished from each based upon their chemical structure and how they interact with their target cells.

(i) Steroid Hormones: These are structurally composed of four carbon chains attached to a side chain that is characteristic of lipids.  Some examples of steroid hormones include cortisol (manufactured for cholesterol) and progesterone.

	Draw Figure 13.4 on page 424.


· Steroid hormones are synthesized in the smooth ER and secreted into the blood stream by the glands that produce them.  

· Steroid hormones are hydrophobic (repel water) they must combine with a protein in order to travel in the blood stream.  

· Because steroid hormones are fat-soluble they are able to pass through the cell membrane of the target cell easily.  

· Inside the cell, they bond to a protein receptor molecule in the membrane in the cytoplasm. (hormone-receptor complex)

· The hormone receptor complex enters the nucleus and activates a specific gene on the cell’s DNA molecule.

· The activated gene produces an protein that initiates the desired chemical reaction

	Draw Figure 13.5 A on page 425.




(ii) Non-Steroid Hormones: These types of hormones are composed of proteins, peptides or amino acids.  Examples of  non-steroid hormones are adrenaline, luteinizing hormone (LH), follicle stimulating hormone (FSH), adrenocorticotrophic hormone (ACTH) and anti-diuretic hormone (ADH).

	Draw Figure 13.6 on page 425.




· Non-steroid hormones (first messengers) are secreted from glands into the blood stream.  They do not need to bind to a protein since they can dissolve in the blood (polar)

· These hormones are not fat-soluble and can not pass the phospholipid bilayer of the cell membrane.  Instead they must exert their effects from outside of the cell.

· Bind to receptors on the surface of the cell and activate the enzyme portion of the receptor molecule.

· Enzyme of the receptor molecule then triggers the production of the second messenger (cAMP).  Some cells may use calcium or an enzyme within the cell as a second messenger.

· The second messenger activates an enzyme cascade that eventually results in the desired effect of the initial hormone (ie. Conversion glycogen to glucose by adrenaline in liver cells).  This chain reaction is referred to as a biological amplifying system in which a small amount of hormone can have a great effect.

	Draw Figure 13.5 B on page 425.




Stimulants and the Endocrine System

Caffeine inhibits the breakdown of cAMP.  As a result, cAMP accumulates so the cell continues with the enzyme cascade.  Caffeine has stimulating properties (much like that of adrenaline) such as causing the heart muscle to contract and converting glycogen to glucose in the liver. Therefore, it is banned at the Olympics.  

Caffeine is also considered to be a diuretic (increases urine production) and as a result, leads to more calcium excretion.  Calcium levels are normally regulated by the endocrine system.  However, the use of caffeine can leads to osteoporosis.

Nicotine can also affect the endocrine system.  It stimulates the production of adrenaline, ACTH, cortisol and ADH.  In males, it increases estrogen secretion.

The Endocrine Glands and their Hormones

Textbook Reference: Section 13.2 and 13.3

One of the key factors that regulate homeostasis in the human body is the interaction of the hypothalamus of the brain and the pituitary gland.  The hypothalamus constantly monitors the state of the body’s internal environment and will regulate the pituitary gland according to the needs of the body.  Recall that the function of the hypothalamus is to control aspects of metabolism and behaviour such as hunger, temperature, kidney function, mental alertness, reproduction, growth, development and aggression.  The hypothalamus will secrete hormones that influence the pituitary gland to secrete hormones that will, in turn, influence the activity of other endocrine glands in the body.

Hypothalamus:  Neurosecretory cells produce releasing and release inhibiting hormones and are used to control the secretions of the anterior pituitary. Other hormones are produced by the hypothalamus but are stored and released by the posterior pituitary.
· Anti-diuretic hormone (ADH) regulates sodium levels in the blood stream. It is also secreted in response to decreased blood flow from loss of blood or torn blood vessels.  

· Oxytocin triggers muscle contraction during childbirth, muscle contraction in mammary ducts to secrete milk, contributes to male erection and female orgasm, believed to influence maternal feelings in new mothers.

· Thyroid Releasing Hormone (TRH) is produced when the levels of thyroxine are low.
· Corticotropin Releasing Factor (CRF) regulates the production of ACTH in the pituitary gland.
Pituitary Gland (Master Gland): Hormones produced by the anterior pituitary gland regulate hormone production in other glands (tropic hormones).  

· Thyroid Stimulating Hormone (TSH) stimulates the thyroid gland to produce to secrete thyroid hormone.

· Human Growth Hormone (HGH) or somatotropin is responsible for regulating growth and development.  HGH assists body growth by increasing intestinal absorption of calcium, increasing cell division and growth (especially in bone and cartilage), stimulating protein synthesis and stimulating lipid metabolism.

· Prolactin stimulates the development of mammary gland tissue and the production of milk.

· Adrenocorticotrophic Hormone (ACTH) regulates the production of cortisol and aldosterone in the adrenal glands.

Thyroid: This gland has a distinctive butterfly shape and is located above the trachea in the neck.

· Thyroxine increases basal metabolic rate and oxygen consumption (especially in the heart, skeletal muscle, kidney and liver.  The amount of thyroxine is influenced by TSH.

Parathyroid: There are four parathyroid glands embedded in the thyroid gland.  It is responsible for regulating calcium metabolism.  Calcium is important for healthy teeth and bones. It is also important in blood clotting.

· Parathyroid Hormone (PTH) is produced by the parathyroid gland and works with calcitonin (produced by the thyroid gland) to regulate calcium levels in the blood.
Pineal: A small pine cone shaped structure located deep in the centre of the brain.  Important in sexual maturity.  Also melatonin production.

· Melatonin follows a cicadian rhythm in that its levels vary throughout the day.  Melatonin production is highest during the night and diminishes during the day.  Melatonin produces a feeling of sleepiness.  Abnormal normal levels may be associated with sleep disorders, mood disorders (i.e. SAD) and depression.

Adrenal: The body has two adrenal glands found on top of each kidney.  The adrenal medulla controls short term stress and produces adrenaline and noradrenaline.  The adrenal cortex controls long term stress and produces cortisol (glucocorticoids) and aldosterone (mineralcorticoids).
· Cortisol triggers the conversion of proteins to amino acids in the muscles and the release of these amino acids into the blood.  In the liver, cortisol stimulates carbohydrate synthesis (glucose) from these amino acids and other substances in the liver (gluconeogenesis).  This leads to increased glycogen stores in the liver to be later used as energy.

· Cortisol also prompts the breakdown of lipids in fat tissues to be used as energy.  

· Cortisol will inhibit metabolism and suppress protein synthesis in most organs (except brain and muscle).  

· Cortisol also has anti-inflammatory properties and decreases the build up of fluids in the region of inflammation.  It suppresses the production of T cells, antibodies, and other immune responses that might cause further inflammation.  In fact, cortisol can be used as a drug to treat inflammation caused by injury, rheumatoid arthritis and asthma. 

· During extended periods of stress, cortisol can interact with insulin to increase food intake and redistribute stored energy from muscles to fat in the abdomen.  Abdominal obesity is a risk factor for Type 2 obesity, heart disease, and stroke.

· Cortisol, in times of long term stress, can depress immune function by reducing availability of proteins for synthesizing antibodies or other substances needed for the immune system.  Can increase risk for infection and cancer.
· Aldosterone regulates mineral salt and water balance and, in turn, affects blood pressure.  

· The adrenal gland also produces male sex hormones (androgens) and female sex hormones (estrogens).  However, both of these hormones are present in each of these sexes.  Androgens promote muscle and skeletal development.  
· Adrenaline ( epinephrine) and noradrenaline (norepinephrine) are secreted in response to stress.  These hormones may also serve as excitory neurotransmitters.  Both of these hormones can serve to increase heart rate and blood pressure.  They will cause the widening of blood vessels in the heart and widening of blood vessels in the respiratory system.  They can stimulate the liver to convert glycogen to glucose and release it into the bloodstream.  
· Adrenaline can be used as a drug to treat anaphylactic shock. Anaphylactic shock is an allergic reaction (ie. bee stings) in which the antigen triggers histamine (anti-inflammatory) to cause vasodilation of the arterioles in the cardiovascular system.  Vasodilation results in leakage of proteins and fluids out of the capillaries.  In turn, this results in a rapid decline in blood pressure and reduced flow of blood (with oxygen) to the organs and tissues of the body.  Adrenaline in the form of an EpiPenTM will increase heart rate and blood pressure.

Thymus: Is located between the lobes of the lungs in the upper chest cavity. It a part of the immune system active in young children and normally disappears after puberty.

· Thymosin stimulates the production and maturation of lymphocytes into T cells.

Ovaries: The ovaries are responsible for the release of the egg during the female menstrual cycle and also produce the females sex hormones that lead to the development of secondary sex characteristics..  

· Estrogen is important in the menstrual cycle and in the development of secondary sex characteristics. .  Estrogen is secreted by the follicle of the ovary and causes the endometrium to thicken and the blood supply to increase to the uterus to prepare for pregnancy. The corpus luteum that forms during the menstrual cycle secretes progesterone that continues to help prepare the endometrium for pregnancy.

Testes:  The testes are important in the productions of sperm. The testes also produce testosterone and other male sex hormones.  

· Testosterone stimulates the production of sperm and influences the appearance of secondary sex characteristics.

Pancreas:  This is a small gland near the small intestine. 

· Glucagon and insulin regulate the body’s metabolism of sugar and other carbohydrates.  They are produced by a group of cells scattered throughout the pancreas called the islets of Langerhan.  Insulin forces the body to store nutrient surplus in the form of glycogen in the liver, fat in adipose tissue and protein in muscle tissue.  Glucagon is antagonistic and will trigger the release glucose, fatty acids and amino acids into the blood stream.

Disorders of the Endocrine System

Textbook Reference: Chapter 13

	Disorder
	Pituitary Dwarfism

	Causes
	

	Symptoms
	

	Treatments
	


	Disorder
	Giantism

	Causes
	

	Symptoms
	

	Treatments
	


	Disorder
	Hyperthyroidism (Grave’s Disease)



	Causes
	

	Symptoms
	

	Treatments
	


	Disorder
	Hypothyroidism

	Causes
	

	Symptoms
	

	Treatments
	


	Disorder
	Diabetes mellitus

	Causes
	

	Symptoms
	

	Treatments
	

	Prognosis
	


Hypothalamus-Pituitary Complex and Feedback Control 

Textbook Reference: Section 13.2


The hypothalamus-pituitary complex functions using negative feedback.  This means that when the hypothalamus detects there is too little of a hormone in the blood stream it will send a message via hormones to the pituitary gland to send messages via hormones to stimulate the gland that produces the needed hormone.  

However, if the hypothalamus detects that there is too much of a particular hormone in the bloodstream, then it will send a message via a hormone to the pituitary gland which will, in turn stimulate the gland to produce less hormone.
Regulating thyroxine, insulin and blood sugar, and temperature regulation are good examples of negative feedback loops.

Positive Feedback Loops

This is a situation in which the body detects a change and works to increase that change.  It generally does it aid in homeostasis but often disrupts the balance of life and can be life threatening.  

An example of a beneficial positive feedback loop would be blood clotting in which the enzyme that produces the blood clot also produces more thrombin that further accelerates the reaction.  Another example is childbirth in which the stretching of the uterus causes oxytocin to be secreted which in turn stimulates uterine contractions.  The presence of partially digested protein in the stomach triggers the secretion of hydrochloric acid and pepsin which is the enzyme that digests protein, thereby accelerating the process.  

Dangerous positive feedback loops can also occur.  For example, if a small area of the heart is damaged in a hard attack, then the heart will then pump less blood.  The heart is deprived of more blood flow and more of the heart muscle dies.  Many diseases are positive feedback loops, as well.

Regulation of Blood Sugar

Glucagon and insulin are responsible for the regulation of the body’s metabolism of sugar and other carbohydrates.  They are two non-steroid hormones produced by the islets of Langerhans in the pancreas.

Insulin is referred to as the “hormone of abundance” because it forces the body to store nutrients that are in surplus to our body’s needs.  These nutrients may be stored as glycogen in the liver, fat in the adipose tissue and protein in the muscle tissue. Insulin and glucagon are antagonistic hormones.  The release of glucagon into the bloodstream will trigger the release of glucose, fatty acids and amino acids into the bloodstream.  

The greater the amount of glucose in the blood and surrounding fluid, the greater the insulin production.  Lower amounts of glucose in the blood and surrounding fluid will lead to increased production of glucagon.  (Note: This is not negative feedback)
Insulin also plays a role in transporting glucose through the cell membrane through facilitated diffusion.  If insulin is not present, then the cells will starve because glucose will not diffuse quickly enough and excess sugar is secreted in the urine.  Water is secreted along with the excess sugar.  This can create symptoms of excessive urination and extreme thirst in diabetes.

Diabetes

Textbook Reference: Section 13.2

Type 1 Diabetes: This form of diabetes occurs when the insulin producing cells of the pancreas are destroyed.  There is no insulin production practically overnight.  Without insulin, the body can not convert excess glucose to glycogen, fat to adipose tissue and protein into muscle.  Also, insulin assists in the facilitated diffusion of glucose into the cell.  This means the cells essentially starve.  This form of diabetes is treated with insulin and meal planning to control blood sugar levels. It is believed to be cause by a combination of autoimmune disorders, genetics, and environmental factors.
Patients with type 1 diabetes usually develop symptoms over a short period of time, and the condition is often diagnosed in an emergency setting. In addition to having high glucose levels, acutely ill type 1 diabetics have high levels of ketones.

Ketones are produced by the breakdown of fat and muscle when there is insufficient insulin to allow glucose to be used as fuel. Ketones in the blood cause a condition called "acidosis" (low blood pH) which can be life threatening. Urine testing detects high levels of both glucose and ketones in the urine. 

Type 2 Diabetes:  This also referred to adult onset diabetes.  Ninety percent of diabetics are type 2.  In this case, the body produces insulin in insufficient quantities or the body cells are unable to respond to insulin normally.  Risk factors are physical inactivity and obesity plus genetics.  This type of diabetes is treated with diet and exercise.  Medications and/or insulin shots may also be necessary.
All diabetes should be managed through exercise to control blood sugar, stress, and weight loss. Nutrition and meal planning is also important. Blood pressure and high glucose must be controlled to prevent complications such as heart disease, blindness, nerve damage, amputatation, and kidney damage.  

Signs and Symptoms

Signs and symptoms will vary but include: fatigue, drowsiness, frequent urination, extreme thirst, excessive hunger, weight loss, blurred vision, cuts and bruises slow to heal, frequent infections such as genital infections, tingling or numbness in hands or feet, and mood swings.

Diabetes Diagnosis & Tests

· Fasting blood glucose level -- A glucose test measures the amount of sugar (glucose) in the blood. Diabetes is diagnosed if higher than 7.0 mmol/L on two occasions. 

· Random (non-fasting) blood glucose level -- A measurement of glucose in the blood that can be done at any time on a portable machine. This test can be a screening test for blood glucose levels.  Diabetes is suspected if higher than 11.0 mmol/L and accompanied by the classic symptoms of increased thirst, urination, and fatigue. (This test must be confirmed with a fasting blood glucose test.) 

The test allows the diabetic to carefully monitor blood glucose levels to assure that they are within the normal range. The individual can then respond quickly to high or low blood sugar levels (diabetes or hypoglycemia) with appropriate intervention. 
· Oral glucose tolerance test -- The glucose tolerance test measures the body's ability to metabolize glucose.  After fasting, a blood glucose level is taken. Then you are given a drink that contains 75 grams of glucose.  Diabetes is diagnosed if glucose level is higher than 11.0 mmol/L after 2 hours (This test is used more for type 2 diabetes.).  

The oral glucose tolerance test is used to screen pregnant women for gestational diabetes between 24 and 28 weeks of pregnancy. It may also be used to diagnose diabetes in research studies and in cases where the disease is suspected despite a normal fasting blood glucose.

· Urine analysis may be used to look for glucose and ketones from the breakdown of fat. However, a urine test alone does not diagnose diabetes. 
· A1C Test is a blood test that measures the attachment of glucose to hemoglobin. A result of 6.5 % or above diagnoses diabetes. It does not require fasting and can be taken any time of the day.
Benedict’s Solution is a deep-blue alkaline solution used to test for the presence of the aldehyde functional group, -CHO. The substance to be tested is heated with Benedict's solution; formation of a brick-red precipitate indicates presence of the aldehyde group. Since simple sugars (e.g., glucose) give a positive test, the solution is used to test for the presence of glucose in urine, a symptom of diabetes.

Banting and Best

Frederick Banting and Charles Best are credited with the discovery of insulin to treat diabetes.  In 1922, a diagnosis of diabetes meant almost certain death.  Banting had read a journal article that connected the islets of Langerhan in the pancreas with diabetes.  Banting made a research proposal to an expert in diabetes named J.J.R. MacLeod at the University of Toronto.  Banting decided to test this by removing the secretion from the islets from a healthy pancreas of a dog and administering the secretion to a dog made diabetic by removing the pancreas.  Banting performed his research at the University of Toronto and was given Best as an assistant.  Banting’s expertise was surgery and Best’s expertise was biochemistry.  The research was successful.  Banting and Best then worked with J. B.Collip to perfect an extract for humans.

Lab Activity p.436-7: Identifying Diabetes Mellitus (Problem, Materials, Procedure, Observations and Discussion)

Reaction to Stress

The adrenal glands located on the kidneys produce the hormones cortisol and aldosterone.  These hormones serve a variety of functions, in particular, they contribute to the long term stimulation of the immune system when the body in under stress.  The production of cortisol and aldosterone is regulated by a hormone produced in the pituitary gland called adrenocorticotropic hormone or ACTH.  ACTH is stimulated by a hormone released by the hypothalamus called corticotropin releasing factor or CRF.  The adrenal glands will also produce hormone involved in reacting to short term stress: adrenaline and noradrenaline
Short Term Stress (adrenaline and noradrenaline) – “Fight or Flight Syndrome”

· Heartbeat and blood pressure increase

· Blood glucose levels rises

· Breathing rate increases

· Muscles become energized

· Digestive system shuts down

	Diagram for Short Term Stress




Long Term Stress (cortisol and aldosterone)

· Cortisol increases protein and fat metabolism for additional energy

· Cortisol increases gluconeogenesis: the synthesis of carbohydrates from amino acids.  This increases glycogen production in the liver that can later be used as glucose.

· Cortisol interacts will insulin to increase food intake and redistribute stored energy

· Reduction of inflammation, immune cells are suppressed (less proteins for antibodies)

· Sodium ions and water are reabsorbed by the kidney (aldosterone)

· Blood pressure and blood volume increase (aldosterone)

	Diagram for Long Term Stress




Life Support Technology

The nervous system and the endocrine system are both vital to maintaining homeostasis in the human body.  Today, technology has been developed to artificially return homeostasis for a system that is not working properly. Technology can be used to replace breathing and restore hormone balance.  Consider the following moral and ethical issues:

· Should life support be used to keep an individual alive if they have no chance of recovery?

· Should life support be used to keep an individual alive if it is a temporary measure?

· Would you create a living will for yourself?

Figure 13.13 on page 432
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