1. Ms. T. wants to know if her thyroid could be low because her mother's is. Explain to her the most common causes of hypothyroid. (Group C)

Thyroid Gland

The thyroid gland is a small, butterfly-shaped gland located mid way up the neck and behind the trachea. The thyroid gland consists of two lobes. The thyroid is part of the body's endocrine system that secretes hormones into the bloodstream.

The thyroid gland secretes thyroid hormones, to help control the speed of the body's chemical functions known as metabolism. The thyroid gland needs iodine in order to produce thyroid hormone. The thyroid produces another hormone called calcitonin, involved with bone metabolism and reabsorption. 

Almost every cell in the body, from those in the brain to those in the feet, responds to the hormone. Cells respond to the thyroid hormone by increasing metabolic activity to produce energy and form chemical substances necessary for cells to grow, divide forming new cells, as well as performing other vital functions (ehealthMD, 2005). 

Hypothyroidism

Hypothyroidism is a condition in which there is too little thyroid hormone in the bloodstream. Inadequate stimulation of cells and organs in the body due to low levels of thyroid hormone causes the symptoms associated with hypothyroidism, which is generally a "slowing-down" of the body's processes. These symptoms include slowed heart rate, tiredness, inability to tolerate cold, mental fatigue, and constipation.

Hypothyroidism is caused by varied causes. It could stem from a singular cause or a mixture of various causes such as complications arising from thyroid gland diseases, afflicted brain activities, exposure to medical treatments, and autoimmune disorders. It is common knowledge that hypothyroidism can arise from a chronic thyroid disease known as Hashiloto’s thyroiditis. This ailment is characterized by thyroid glands that are inflamed or enlarged. This inflammation can be responsible for the brutal damaging of the thyroid cells if it is not attended to early enough and on time. The reason the thyroid cells are damaged is because of the body’s antibodies attacking the thyroid cells and tissues in the body instead of functioning as a protector. Certain diseases that are autoimmune may even be responsible for hypothyroidism. Examples of such autoimmune diseases are diabetes, rheumatoid arthritis, Addison’s disease, vitiligo, and anemia.

Lymphocytic Thyroiditis following hyperthyroidism: Inflammation caused by lymphocytes is referred to as lymphocytic thyroiditis. This condition is common after pregnancy and can affect 8% of women after delivery. There is usually a hyperthyroid phase where excessive amounts of thyroid hormone leak out of the inflamed gland, followed by a hypothyroid period that can last up to 6 months (Mathur, R., 2005).

Pituitary or Hypothalamic disease: If the pituitary gland fails to stimulate the thyroid gland to produce hormones, there will be a decreased in circulating T4 and T3 causing secondary hypothyroidism." If the difficulties arise from the hypothalamus it is called "tertiary hypothyroidism” (Mathur, R., 2005).

Exposure to various forms of medical treatments can leave an individual lacking adequate thyroxine in the body. Treatments such as lithium, radioactive iodine and surgery can be responsible as certain research have proven. For instance, someone who takes doses of lithium as a form of treatment for manic depressive disorder –a form of psychiatric disease- is likely to develop hypothyroidism over time as a result of the thyroid’s gland inability to produce the hormone. The production of this hormone in itself is actually hindered by the presence of the lithium in the body.

Medications used to treat hyperthyroidism can cause a rebound affect and result in hypothyroidism. These drugs include methimazole (Tapezole) and propylthiouracil (PTU). Drugs containing a large amount of iodine such as amiodarone (Cardorone), SSKI, and Lugol's solution can cause a decrease in thyroid function resulting in low levels of thyroid hormone (Mathur, R., 2005).

Also, an individual suffering from both goiter and hyperthyroidism can be treated using radioactive iodine therapy. This form of treatment is very likely to produce symptoms of hypothyroidism and if not stopped on time, will actually result in hypothyroidism. The radioactive iodine is useful in the hindering of the production of excessive thyroxine. This is achieved by its getting rid of or preventing the secretion of excess thyroid hormones. The use of radioactive iodine is not a bad idea in itself as it effectively eliminates the production of too much thyroid hormone. The thing with it is in its excessive application. Because it functions by eliminating the thyroid hormone-producing cells which get rid of hyperthyroidism, it has a tendency to also eliminate the normal ones that will allow the production of the normal hormone quantity.

Surgery can also be responsible for hypothyroidism. Although in this case, most patients have to choose between the lesser of two evils: either death or the total or partial removal of the thyroid gland. For instance, a patient whose thyroid gland cannot be saved or who has cancer of the throat has to choose between leaving the thyroid like that, and getting rid of it. Therefore allowing the individual’s thyroxine producing capacity dwindles.

http://www.thyromine.com/articles/medical_causes_of_hypothyroidism.php
Hypothyroidism can also be caused by the following:
1. Congenital disease. Approximately 1 in 5,000 babies in the United States is born with a defective thyroid gland or no thyroid gland at all. 
2. Pituitary disorder. About 1 percent of cases of hypothyroidism are caused by the failure of the pituitary gland to produce enough TSH — usually due to a benign tumor of the pituitary gland. 
3. Some women develop hypothyroidism during or after pregnancy, often because they produce antibodies to their own thyroid gland. 
4. Iodine deficiency. The trace mineral iodine, found in seafood, seaweed, plants grown in iodine-rich soil, and iodized salt, is essential for the production of thyroid hormones. 

Pathophysiology
Women are at the greatest risk, developing thyroid problems seven times more often than men. A woman faces as high as a one in five chance of developing thyroid problems during her lifetime, a risk that increases with age and especially for those with a family history of thyroid problems. 
The thyroid has the only cells in the body capable of absorbing iodine. The thyroid takes in iodine, obtained through food, iodized salt, or supplements, and combines it with the amino acid tyrosine. The thyroid then converts the iodine/tyrosine into the hormones T3 and T4. The "3" and the "4" refer to the number of iodine molecules in each thyroid hormone molecule. 
When it's in good condition, of the hormone produced by your thyroid, 80% will be T4 and 20% T3. T3 is considered the biologically more active hormone -- the one that actually functions at the cellular level -- and is also considered several times stronger than T4.
Once released by the thyroid, the T3 and T4 travel through the bloodstream. The purpose is to help cells convert oxygen and calories into energy. 
As mentioned, the thyroid produces some T3. But the rest of the T3 needed by the body is actually formed from the mostly inactive T4 by a process sometimes referred to as "T4 to T3 conversion." This conversion of T4 to T3 can take place in some organs other than the thyroid, including the hypothalamus, a part of your brain.
The thyroid is part of a huge feedback process. The hypothalamus in the brain releases Thyrotropin-releasing hormone (TRH). The release of TRH tells the pituitary gland to release Thyroid Stimulating hormone (TSH). This TSH, circulating in your bloodstream, is what tells the thyroid to make thyroid hormones and release them into your bloodstream. 
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2. How is the pathology of Type 2 diabetes mellitus different than Type 1 diabetes mellitus? (Group C)

Differences in Pathophysiology between Type 1 and Type 2 Diabetes Mellitus

Type 1 Diabetes
First let’s examine the pathophysiology of each of the types of diabetes mellitus. It is important to note that there are two distinct sub types of type 1 diabetes. They are the immune and non immune subtypes (McCance & Huether, 2006).

The immune sub-type
Cell mediated destruction of the beta cells in the pancreas is precipitated by environmental and genetic factors. At the point where fasting hyperglycemia is first detected clinically, we are able to detect evidence of immune destruction of these cells in the form of autoantibodies to islet cells, insulin, glutamic acid decarboxylase (GAD), and protein tyrosine phosphatise 1A-2, in 85-90% of individuals(McCance & Huether, 2006). We will often refer to this type of diabetes as type 1A, and it is the most prevalent in the respect that about 90 % of type 1 diabetics display immune factors as contributors to their illness (McCance & Huether, 2006).

The non-immune sub-type
We sometimes refer to this sub-type as idiopathic; otherwise it is type 1B diabetes. In these cases antibodies are not detected as mediators of beta cell destruction, or inactivators of insulin and enzymes, rather the diabetes occurs secondary to illnesses such as pancreatitis or other disorders (McCance & Huether, 2006).

Progression of illness 
Traditionally the belief was that type 1 diabetes has a relatively rapid onset however more recently it is understood that there is a progression beginning with genetic susceptibility, and a lengthy preclinical period where the individual suffers the immune mediated destruction of their pancreatic beta cells unknowingly (McCance & Huether, 2006). In some individuals the extended length of this preclinical period can cause the individual to be misdiagnosed as type 2 diabetic due to the apparent age of onset (McCance & Huether, 2006).

Pathophysiology
Genetic susceptibility has been attributed to defects on the HLA-DQA and HLA-DQB genes as well as HLA-DR3 and HLA- DR4 markers associated with other autoimmune disorders (McCance & Huether, 2006). Individuals that are susceptible, may also encounter environmental triggers such as cytomegalovirus, mumps, Epstein Bar virus (mononucleosis), and constituents of cows milk, that may trigger antibody formation (McCance & Huether, 2006). 

Antibodies against islet cells (ICA’s) and insulin autoantibodies (IAA’s) are thought to be precipitated by the autoimmune process rather than the cause of it; they are detectable before clinical symptoms of diabetes, and tend to disappear over time (McCance & Huether, 2006). Antibodies against GAD linger longer and can therefore be helpful in determining the etiology of diabetes for a given individual (McCance & Huether, 2006).

The body’s CD4+ and CD8+ T-cells recognize the major histocompatability complex (MHC) molecules on the islet cells that express the HLA-DQ, and HLA-DR class II alleles indicating genetic susceptibility (McCance & Huether, 2006).

T-cells are then responsible for activating macrophages, inflammatory cytokines, tumor necrosis factor (TNF) and interferon, resulting in inflammation and death of the islet cells and the production of autoantibodies against insulin, GAD, and other related cytoplasmic proteins (McCance & Huether, 2006).

Once sufficient damage has occurred, insulin deficiency and the following hyperglycemia will cause the individual will experience clinical symptoms such as: weight loss in spite of eating abnormally large amounts of food at a meal; polyuria and polydypsia; ketone breath; and on some occasions they will present with diabetic coma as their first indication of illness (McCance & Huether, 2006).

Type 2 Diabetes 
Type 2 diabetes is more common than type 1 diabetes, and its prevalence continues to rise (McCance & Huether, 2006). This type of diabetes has been previously referred to as late onset diabetes as the peak onset of symptoms is between 40 and 70 years of age, however it is important to note that children are being diagnosed with type 2 diabetes with increasing frequency as well (McCance & Huether, 2006). Identified risk factors for developing type two diabetes include: membership in certain ethnic minority groups; obesity, increased BMI and metabolic syndrome; family history of type 2 diabetes; puberty and female gender (McCance & Huether, 2006).

Sub-types
Maturity Onset Diabetes of Youth, (MODY), a sub –type of type two diabetes is linked to a mutation in a gene responsible for insulin secretion and action, and occurs in normal and underweight individuals (McCance & Huether, 2006).

Gestational Diabetes occurs during pregnancy and is associated with the following risk conditions: membership in certain ethnic minority groups; obesity; family history of type 2 diabetes; high maternal age; previous complicated pregnancy or poor obstetrical outcome (McCance & Huether, 2006).

Pathophysiology
Although the precise cause is unknown, and genetic associations are unclear, it has been established that those most often affected by this disease process are older than 40 years of age and obese (McCance & Huether, 2006).

The main abnormalities noted in this condition are:

· Decreased sensitivity to insulin in the tissues, especially notable in the liver, adipose and muscle tissue (McCance & Huether, 2006). We refer to this as insulin resistance and it is made worse by obesity, inactivity, illnesses, medications and increasing age; contributing factors to insulin resistance include:

· Production of defective insulin molecules

· Increased presence of insulin antagonists

· Down regulation, and decreased insulin receptors

· Decreased tyrosine kinase receptors

· Phosphorylation

· Altered glucose transport proteins

· There may also be a link between the adipokines: leptin, adiponectin and restin (McCance & Huether, 2006). 

· Hyperinsulinemia. It is how our body attempts to compensate for the lack of insulin effectiveness or functioning. Our body is essentially able to perceive that the “work” of insulin is not being done, so it increases secretion. The result is more “workers” in the field- but the work still isn’t getting done. 

There is a bit of a “what came first the chicken or egg” dilemma with type two diabetes as there is evidence that insulin resistance can cause defective insulin secretion and vice –versa (McCance & Huether, 2006). Once diabetes has been established in an individual it is not possible to determine which abnormality came first (McCance & Huether, 2006). 

Other abnormalities to note, in type two diabetics are: increased amyloid formation, decreased amylin and a decreased number and weight of beta cells. Amyloid formation is associated with islet cell destruction, and amyloid deposits are noted 10-40 % of type 2 diabetics; these deposits are also noted to a lesser extent in non-diabetics, therefore the precise role of amyloid deposits is not clear (McCance & Huether, 2006). Amylin is a hormone that inhibits glucagon secretion; it is normally secreted at the same time as insulin and helps to maintain glycemic control (McCance & Huether, 2006). It is not clear why the weight and number of beta cells is decreased for individuals with this condition.

Clinical symptoms
Very often the complaints of the type 2 diabetic are non specific at the time of diagnosis. They may include: frequent infections, fatigue, visual changes, itching, tingling and numbness (McCance & Huether, 2006). When assessed it is often noted that the individual is overweight, has elevated BP, and labs reveal increased insulin and dyslipidemia (McCance & Huether, 2006). 

Conclusions
The main differences in the pathophysiology of type 1 and 2 diabetes are:

· Type 1 diabetics have an absolute lack of insulin. The problem is they fail to produce sufficient insulin, because their insulin producing beta cells have been damaged. In contrast the type two diabetic has no deficiency in quantity of insulin generally speaking, but rather a decreased ability to make use of it. The tissues of type 2 diabetics are less sensitive to insulin, and therefore it takes more quantity to do the same job.

· Both forms of diabetes seem to have a genetic susceptibility component. However, type 1 diabetes is associated most often with an autoimmune problem. The type one diabetic experiences significant beta cell destruction at the hands of their own immune system. Whereas, the pathophysiology of the type two diabetic includes much more emphasis on lifestyle related factors such as obesity and inactivity. 
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