Biology with Junk:  Genetic Disorders and Oral Reports

Introduction:


Genetic disorders are one of the most fascinating parts of biology class.  There seems to be a morbid interest in the things that can go wrong with the human genome.   Below is a list of 12 human genetic disorders.  A group of students (no more than 4 per group) are given their own genetic condition that they must present to the class.

Objectives:
1.  To learn how to digest detailed information and present it in an orderly and clear fashion within a group presentation.

2.  To comprehend the delicacy of the human body.

Materials:
1.  This lab

Procedure:

1.  Once assigned your genetic disorder, get together in your group and begin discussing ideas.

2.  Make an outline according to the answers of these following questions:


a.  What is your disease and what are the symptoms?


b.  How is your disease passed on?


c.  Who can be affected by this disease?


d.  Are their any cures, treatments, and/or tests that can be done?

3.  Draft and revise your ideas according to the assigned time frame given  by your teacher.

4.  If directed to do so, copy down your information in a permanent record such as a notebook.

5.  If additional time is allowed, additional information can be found in general genetics texts in the library.

Fragile X Syndrome:

This disorder appears predominantly in males.  People who have this condition have varying degrees of mental retardation, are short, and have a large head with long and narrow faces.  Some people have large and prominent ears.  If someone does not display these characteristics, you cannot eliminate the fragile x syndrome as a cause of the mental retardation.


Chromosome analysis shows that people with fragile x syndrome appear to have a broken x chromosome.  Females can carry the chromosome but will appear normal due to their second x chromosome.


Fragile X Syndrome is the second leading cause of mental retardation in newborns in the United States.  There is no specific treatment for this disease.

Phenylketonuria (PKU):

PKU occurs in 1 out of 14,000 births and is caused by a recessive gene, which can cause the child be become severely retarded.


Children with PKU are unable to convert phenylalanine (an amino acid) into tyrosine.  It seems as if they are missing the enzyme phenylalanine hydroxylase.  If this enzyme is missing, there is a build up of phenylalanine in the blood.  The build up of phenylalanine affects the proper development of the nervous system.


Children with PKU appear normal during the first few months.  Untreated, they lose interest in their surroundings at three to five months.  By the time they are one year old, they are mentally retarded.  PKU children are irritable, restless, and destructive.  They have a musty odor, dry skin and rashes, and may have seizures.


A test can be done at birth to see if the child has PKU.  If the child does, s/he is put on a phenylalanine free diet.  This will allow the nervous system to develop normally.


PKU affects all races and both sexes.

Achondroplasia:

Achondroplasia is a genetic disorder, which is caused by a dominant gene (may be a mutation which affects one in every 25,000-40,000 births).  It occurs in all races and both sexes.


In Greek, Achondroplasia means 'without cartilage formation.'  Actually, the cartilage layers (growth plates) at the ends of the bones are present but grow poorly.  This means that a child with Achrondroplasia will be a dwarf.


A child with Achondroplasia has a normal torso and short arms and legs.  The head is large and the forehead is prominent.  The nose is flat at the bridge, and the teeth may be crowded and crooked.  The Achondroplasiac has a straight upper back with a curved lower spine.  Their lower legs bow out and their feet are short, broad, and flat.  People with Achondroplasia are of normal intelligence.


If two dwarfs marry and decide to have children they have a 25% chance of having a normal child, 50% chance of having a dwarf child (heterozygote) and a 25% chance of having a child with a 'double dose' (homozygous dominant).  A child with the 'double dose' usually dies in early infancy due to severe skeletal abnormalities.


The condition may be diagnosed during pregnancy using ultrasound.


Treating Achondroplasia with a human growth hormone yields disappointing results.  The height is not substantially increased.  The bowlegs can be treated with surgery if severe.

Huntington Chorea:


Almost all of the cases involving Huntington Chorea in the United States can be traced back to two families.  One family settled in Quebec (Canada) in 1644 and moved across the country, finally ending up in the U.S. midwest in the 1800's.  The other family came to the U.S. from England in 1637.


Huntington Chorea is a progressive neurodegenerative disease.  This means that the nerve cells prematurely die because the cerebral enzymes and neurotransmitters are reduced.


People with Huntington Chorea suffer a deterioration of intellect and spastic body movements.  People with this disease are first thought to be alcoholics.  Huntington Chorea is a fatal illness, which can last up to 20 years.  The first signs of the disorder appear around the age of 35 after the reproductive years.  


Huntington Chorea is a dominant disorder which occurs in 5 out of 10,000-100,000 people.  This disease can affect all races and both sexes.

Cystic Fibrosis:


Cystic Fibrosis is a disease of the exocrine glands (which secrete products into body spaces, tubes, or skin).  The disorder causes the secretions to be abnormal--thick and sticky.  This causes the ducts (holes that allows the secretions to enter their proper place) to be plugged.


When the pancreatic ducts (which lead from the pancreas to the small intestine, which allows the digestive enzymes to break down the food) are plugged, the digestive enzymes cannot enter the bowel to digest the food, and the food is not digested properly.  In fact, the digestive enzymes start to digest the pancreas and the patient will develop diabetes later on.


The lung is another organ that is affected.  Mucous secretions that moisten the lungs and help in removing particles become thick and stick and plug the lungs.  The mucous is also a great place for bacteria to grow, so pneumonia is a result.  The lungs are plugged and slowly destroyed by bacteria.


The same thing happens in males and makes them sterile--the vas deferens are plugged, and no sperm can get out of the testicles.  The bile duct is plugged in the liver and leads to cirrhosis (destruction of the liver).


The disease is caused by a recessive gene and is always fatal.  People with the disease can take digestive enzymes to help digest their food and antibiotics to prevent pneumonia relapses.  Physical therapy to the chest to unplug the lungs is needed daily.  With the current technology, people with CF can live into their late twenties.


Cystic fibrosis is present in 1 in 1600 white births.  In fact, 1 out of every 20 white people carries the gene.

Down Syndrome:


Down Syndrome is one of the most common forms of mental retardation in the population (1 in every 700 births).  The disorder is due to an extra 21st chromosome.


People with Down Syndrome exhibit the following physical and mental traits.  All affected people are short, have an underdeveloped brain and are mentally retarded (IQ about 50), have heart defects, are susceptible to infections and leukemia, have a single crease along the palm of their hands and simple fingerprints, and have underdeveloped ears.  The infant mortality rate is high due to the heart defects, and survival past 40 is rare.


A person with Down syndrome will be able to do the things that a normal 6-7 year old can.  Down people can be trained to their full potential and survive outside of institutions.  Down Syndrome affects all races and both sexes.

Marfan Syndrome:


Marfan Syndrome is a dominant genetic disorder that affects about 20,000 people each year.  This disease affects all races and both sexes equally.


The defective gene (may be a mutation) is believed to form a weaker protein that usually makes connective tissue strong and tough.  Connective tissue is the material that holds the body tissues together.


A person with Marfan Syndrome is usually tall, slender, and loose-jointed.  They may have very long arms and legs, a curved spine (scoliosis), and a face that is long and narrow.  Fifty percent of the people have their eye lens off center and are prone to lung collapse.  Their heart and heart valves (prevent the back flow of blood into a chamber ) are affected to the point that they have a heart murmur.  Also affected is their aorta.  The aorta is the largest blood vessel in the body.  A defective aorta can split in places and allow blood leaks or bursts and can cause instant death.


Patients with Marfan Syndrome are warned to stay away from heavy exercise, contact sports and lifting heavy objects.  Affected women who become pregnant are high-risk due to the possibility that the strain may split their aorta.


There is no single test to determine if a person has Marfan.  The suspected person must go through a battery of tests because not every person has all the symptoms.

Neurofibromatosis:

Neurofibromatosis is one of the most common genetic diseases.  It affects about 100,000 people a year.  One in every 3,000 babies is born with NF every year in the United States.


NF is caused by a dominant gene, which may be the result of a new mutation.


An early sign of NF is six or more large tan spots on the skin (cafe-au-lait or coffee with milk spots).  These spots may increase in size and become darker with age.  As time goes on, small benign tumors appear under the skin (these tumors appear around puberty).  The tumors are made of nerve and other types of cells and are called neurofibromas.  There can be from 1 up to 1,000 neurofibromas.  Small tumors may grow on the auditory and optic nerve, causing deafness and blindness respectively.  People with NF may have scoliosis, and children may be over active and have learning disabilities.  Some affected children and adults have large heads.


This disease can be severely disabling (as in the case of John Merrick or the 'elephant man'), mildly disfiguring, or undetected.


The tumors can be removed, but there is a danger of the tumors growing back in greater numbers.

Sickle Cell Anemia:


Sickle Cell Anemia is a recessive genetic disorder which affects about 1 in every 400-600 blacks, and 1 in every 1,000-1,500 Hispanics every year in the United States, The disease also affects people of Arabian, Greek, Maltese, Sicilian, Sardinian, Turkish and South African descent.


The red blood cells, which are normally round and flexible, under certain conditions change into a crescent or sickle shape.  These cells are trapped in the spleen or else where and are destroyed.  A shortage of red blood cells is the result.  The cells can become stuck in tiny blood vessels.  When this happens, other blood cells pile up behind the stuck cell.  The piled up cells lose oxygen and start to sickle.  This may cause the entire blood vessel to be blocked.  Cells that sickle in this way may deprive important tissues of oxygen.  This can be very painful and destroy tissue.  The 'crisis' may damage vital organs (brain, kidneys, lungs etc.), and lead to disability or death.


A person with sickle cell anemia tends to be pale, short of breath, easily tired, prone to infection, and the whites of their eyes are often yellow.


A test called the hemoglobin electrophoresis can identify people who have the disease or who carry the sickle cell trait.

Cleft Lip and Palate:


1 out of every 700 children born in the United States is born with a cleft lip, palate, or both.  Cleft describes a split of the lip or palate (roof of the mouth) where the parts fail to grow together.  Some children are born with a cleft lip, some are born with just a cleft palate, and 40 percent are born with both.  This disease is more prevalent in Orientals and some American Indian tribes that in white Americans.


Scientists believe that this disorder is caused by a combination of genes and environmental factors such as drugs, disease, and malnutrition.


The cleft lip may involve one or both sides of the upper lip and may even extend into the nostril.  The cleft palate usually involves the soft palate and may extend forward into the hard palate.


The treatment usually involves a combination of surgery, speech therapy, dental corrections, and psychological help.  Feeding is the first problem to overcome.  A split in the mouth and lip makes it difficult for a child to suck and feed.  Also, food may enter the nasal compartment (due to a split in the palate) and may cause the baby to choke.  Parents are taught to feed the child in an upright manner using a large nipple bottle or a syringe.  Defective speech is another problem that needs to be worked on with the help of speech therapists.

Thalassemia:


Thalassemia is a common inherited blood disease that affects people of Italian, Greek, Middle Eastern, Southern Asian and African ancestry.  There are two types of Thalassemia: alpha and beta, depending on which protein is missing on the red blood cell.  You will do your report on Beta Thalassemia, since it is the most common form of the disease.


There are four types of Beta Thalassemia:



1.  Thalassemia major: the most serious and harmful 





form.



2.  Thalassemia intermedia: a mild case of the major 





       form.



3.  Thalassemia minor: there is almost no change in the 





blood.



4.  Thalassemia minima: causes no effect on the person, 





  but may show up in a blood test.


A child with severe Thalassemia appears healthy at birth, but during the first year or two, the child will become listless, pale, fussy, have a poor appetite and may get sick easily.  They are physically underdeveloped and aren't able to keep up with their peers.


Without treatment, the spleen, liver, and heart will become enlarged.  The spleen may get so big that it may have to be removed.  Since the spleen is the organ which filters the blood and helps fight infections, this leaves the child prone to infections.  Heart failure and infections are the leading causes of death for people with Thalassemia.


If left untreated, the bones of a person with Thalassemia become brittle, and then the facial bones will become distorted.  This makes all children with Thalassemia look alike.


Frequent blood transfusions lessen the effects of Thalassemia.


Children get this disease by receiving a recessive gene from both parents.  


A test can be done to see if the unborn child will have Thalassemia.  Fluid from an amniocentesis can be examined for Thalassemia genes.

Tay Sachs:

Tay Sachs is a disease that affects people of Central and Eastern European Jewish descent.  Almost one in 25 Jews carries the Tay Sachs gene.


A child that has Tay Sachs develops normally until six months of age.  The healthy baby stops smiling, crawling, turning over and loses the ability to grasp or reach out.  The baby will eventually become blind, paralyzed, and unaware of the surroundings.  Death occurs before the child is four years old.


A chemical that is in the blood is missing in Tay Sachs babies.  This chemical is necessary for breaking down fatty deposits in the brain and nerve cells.  The cells become clogged and are unable to work.  Eventually, the whole nervous system shuts down.


Tay Sachs is caused by a recessive gene.


A test has been developed to determine if some one is a carrier of the disease.  It seems that carriers have half of the chemical needed to break down the fat in their blood than people who have two normal genes.  Also, tests can be done with the samples from the CVS (Chorionic Villus Sampling) test and the Amniocentesis which will allow the parents to know if their child will be born with Tay Sachs.

Spina Bifida:


Spina Bifida is a birth defect of the backbone (spine) and is often called 'open spine'.  The disease occurs mostly in Ireland and Wales, but occurs 1 in 1,500 babies born in the United States.


There are three types of Spina Bifida:








 1.  A small opening of the spine which is so small only an X-ray will detect 

                             it.         

2.  A cyst (lump) that contains part of the spinal cord covers the open backbone area.  The lump can be as small as a walnut or as large as a grapefruit.  This lump can be surgically removed, allowing for normal baby development.

3.  A cyst which holds a lot of nerves from the spinal cord.  The cyst has no skin or muscle covering it.  Spinal fluid may be leaking from the cyst, and the area may be covered with sores.  The cyst may be removed surgically, but since thee are a lot of nerves present, the baby's legs are paralyzed and poor bladder and bowel control will become a problem.


Hydrocephalus (water on the brain) becomes a problem for 70-90% of all spina bifida children.  The spinal cord fluid is unable to leave the brain and enter the spinal column.  The fluid collects around the brain and places pressure on the brain, causing the head to enlarge.  The fluid has to be drained regularly or brain damage and death will occur.  This draining is done by a tube that goes from the brain, under the skin, to the stomach.


A child with spina bifida may need surgery to remove the cyst and may need braces, crutches, or a wheel chair.


Spina bifida is caused by a combination of genes and the environment.  Without the proper combination, spina bifida will not occur.

