Endocrine: Unit 5 Post

It has been established that Ms. T. has Type 2 diabetes mellitus.  How would you answer Ms. T when she asks “Is her diabetes the same as her friend’s child, who has to take insulin four times a day”?
To answer her question we must first have an understanding of the pathophysiology behind each disease process and for that we refer you to the first portion of our post in which we describe the differences in the pathophysiology of type 1 and type 2 diabetes. Ms. T’s question can be broken down into two questions. First she asks if her diabetes is the same as her friend’s child with type 1 diabetes, and then she links it to the use of insulin. To answer her question fully we will briefly discuss the differences between type 1 and 2 diabetes and then discuss the methods of treatment, as Ms. T may not require insulin to control her diabetes at this time, in fact she may not require pharmaceutical intervention at all.

· Part 1: How is the pathology of Type 2 diabetes mellitus different than Type 1 diabetes mellitus? (Group 1 Andria, Joanna & Lorna) 

There are several differences in the diabetes that Ms. T has (type 2) and the diabetes that her friend’s child has (type 1). The Public Health Agency of Canada provided some interesting statistics and information about the epidemiology of the two types of diabetes:
· 10% of the 2 million Canadians who suffer from diabetes are considered type 1 while the other 90% are considered type 2.
· Generally speaking type 1 diagnosis occurs between the ages of 9mo-12 years (McCance and Heuther, 2006). While type 2 diabetes is often diagnosed after the age of 40. * It is important to note that these trends are changing and younger people are diagnosed with type 2 diabetes (including youth) and at times older people show evidence of type 1 diabetes. The latter is frequently referred to as latent autoimmune diabetes in adults or LADA (Olsson-Landin, 2002).
· Type 1 diabetes is said to be primarily immune mediated and at this time there is thought to be no preventative strategy. Type 2 diabetes is associated with excess weight and obesity, and is considered preventable.

Type 1 diabetes mellitus (T1DM) occurs when self-reactive T lymphocytes destroy the insulin-producing islets of Langerhans β cells of the pancreas and is thought to be promoted and induced by the environment as well as genetic factors (Baschal & Eisenbarth, 2008; Hill, Stotland, Solomon, Secrest, Getzoff & Sarvetnick, 2007; Jones & Huether, 2006; Krause & deBittencourt, 2008).  The autoimmune type 1 diabetes (T1A) is the most predominant of the ten percent of the world population that has T1DM where as the non-immune mediated or idiopathic type 1 diabetes (T1B) occurs secondary to other diseases such as pancreatitis. The T1B population is very small subset of the T1DM population in comparison to the T1A.   Thus, the T1A form of type 1 diabetes will be discussed further in detail.

As eluded to, type 1A diabetes mellitus results from a loss of insulin-producing β-cells in the pancreatic islets caused by an immune-mediated chronic destructive process.  The main autoimmune process is an inflammatory response targeted specifically at

β -cells in the islets of Langerhans causing their mass reduction and dysfunction (Hill, et al, 2007). When an inflammatory response is evoked, the islet autoimmune response is mediated, and this antigen presenting cell (macrophage) recruits the T-helper lymphocytes type 1 (Th1).  These Th1 lymphocytes produce their cytokines: interleukin (IL) 2, 12 and 10, interferon-y (IFN-y) and tumour necrosis factor- β (TNF- β) activate CD4+ and CD8+ to prevail over this immunoregulatory process causing β cell dysfunction, destruction and insulitis.  Krause et al (2008) and others have postulated that T1A develops “when at least one of the immunoregulatory mechanisms fails, allowing autoreactive T-cells directed against β cells to become activated, thus leading to a cascade of immune/inflammatory processes in the islet that is termed ‘insulitis’. “Insulitis, is an inflammatory infiltrate containing large numbers of mononuclear cells and CD8 T cells, typically occurs around or within individual islets” (Notkins & Lernmark, 2001, p. 1247).  This eventually leads to the loss of β cell mass after prolonged periods” (Krause, et al, 2008, p.407). (For further understanding of the development of Th1 and 2 cells the reader is encouraged to refer to figure 7-16 page 233 of McCance &  Huether or refer to the article by  Notkins & Lernmark, 2001 located at: http://www.jci.org/108/9/1247).
The “precise sequence of events that trigger migration and attachment of immune cells to the pancreatic islets has not yet been determined” (Jones and Huether, 2006 p. 703).  Krause and colleague (2008) speculate that oxygen and nitrogen free radicals are the mediators of the β cell destruction.  “Generation of NO within Langerhans islets is an important trigger of β cell damage” (p. 409).  Macrophage-derived NO is destructive to adjacent β cells causing further apoptosis and cell death, and the consequent impaired insulin secretion that occurs in T1A diabetes.

Bottom line, T1A diabetes, is an autoimmune, Type 4 cell-mediated hypersensitivity reaction commonly occurring in youth but can develop in adulthood as a latent autoimmune response.  This response is mediated by T lymphocytes and do not involve antibodies.  An absolute deficiency of insulin secretion is the key feature of T1A from autoimmunity destruction of the β cells of the islets of Langerhans.
In type 2 diabetes mellitus (T2DM), the cause is unknown.  This form of diabetes, which accounts for approximately 90–95% of those with diabetes, occurring in individuals such as Ms T, have insulin resistance and usually have relative (rather than absolute) insulin deficiency (American Diabetes Association, 2008).  “Insulin resistance in glucose and lipid metabolism and decreased insulin secretion by the beta cells are the main abnormalities” (Jones & Huether, 2006, p.707).  
Insulin is needed for glucose uptake by the muscles and peripheral tissues and to decrease hepatic glucose production. As muscle, fat, and other adipose tissues become less responsive to insulin, the β cells try to keep up by producing more (Barr, Myslinski, & Scarborough, 2008).  Several mechanisms to this signaling contribute to insulin resistance.  These include: abnormality of the insulin molecule, down regulation of insulin receptors, large amounts of circulating insulin antagonists, decreased tyrosine kinase and insulin receptor, phosphorylation, and altered glucose transporter proteins (Jones & Huether, 2006).  Leptin, adiponectin and restin have been proposed to be associated with the insulin resistance from adipokinins.  Over time the beta cells become less responsive related to decreased cell mass, abnormal function and amyloid accumulation within the β cells. 
Other mechanisms to insulin resistance include amylin deficiency related to amyloid deposits and hepatic fatty infiltrates.  Amylin, a hormone, is co-secreted by the β cells with insulin, and inhibits glucagon secretion. Again overtime the amylin is lost and glucagon’s secretion can not be inhibited causing an increase of glucagon and decreased insulin production because of dysfunctional β cells.  The fatty infiltrates called nonalcoholic steatohepatitis (NASH) result in the liver impairing portal blood flow causing a diminished intrahepatic concentration of insulin which according to Jones and Huether (2006) can negatively alter hepatic output of glucose.  Eventually the weight and number of pancreatic β cells diminish over time.

In the obsess T2DM patient, insulin is unable to cause glucose uptake in the liver, skeletal muscles and adipose tissue related to:

· Decreased receptors decreasing binding of insulin

· Photoreceptor events in β cells are responsible for resistance to insulin

· Hyperinsulinemia is a compensatory mechanism to insulin resistance of the tissues thus obesity induces the circulating insulin until the pancreas can not over produce

· Free fatty acids from adipocytes reduces tissue response to insulin

· Over eating causes hyperinsulinemia and triggers peripheral insulin resistance as protection against decreased blood glucose

· Lastly, intracellular satiety factors reduce tissue responsiveness to insulin (Jones& Huether, 2006).
Weight loss may assist in improving the insulin resistance of the overweight patient.  T2DM is insulin resistance and a relative (rather than absolute) insulin deficiency as compared to the absolute deficiency of insulin with T1DM.
· Part 2: Is her diabetes the same as that of her friend's child? (Group 1 Andria, Joanna & Lorna) 
With regard to the question Ms. T has regarding the insulin her friend’s child takes four times a day as a type 1 diabetic and the treatment she may have as a type 2 diabetic the Canadian Diabetes Association Clinical Practice Guidelines (2003) provides extensive information that we can use to provide patient education. 
· To begin we can tell Ms. T that not only is the disease process in her different from the disease process in her friend’s child, but is also comes with different treatment options. The Canadian Diabetes Association suggests that if the blood glucose cannot be controlled by lifestyle changes after 2-3 months, then move to an anti-hyperglycemic (Grade A evidence). For Ms. T we can communicate that if she takes action now to change her diet and exercise level she may be able to avoid taking medication all together. 
· The clinical practice guidelines for lifestyle management are:

· Recommendations are moderate exercise (50-70% of maximum heart rate) ex.) Walking biking swimming and dancing continuously. There are several interesting articles that address the exact mechanism of how exercise in creased the glucose reuptake by skeletal muscle and paradoxically decreases the insulin secretion Wasserman et al (1991) provides the most clear explanation of a little understood mechanism. 
· From a practitioner perspective, they have not listed minimum or maximum times and suggest a cardiac stress test should you feel it is warranted. 

· Nutritional recommendations are also listed, including starches and carbohydrates that have a lower glycemic index, balance of protein and fat. ** the literature does note that in primary or marginalized populations the responsibility does fall on the patient to be involved and proactive, where as in the urban setting it is possible to have a nutritionist review, and physiotherapist to help develop exercise plans. (We have attached the Calgary Health Region, Living with Chronic Diseases pamphlet as it provides contact numbers and schedules for patients with chronic illness such as diabetes where in the Calgary area they can receive individualized education, support, and counsel.)
· It is important to note that there is not weight loss target given by the Diabetes Association. This could be in part due to literature that suggests that though HbA1C dropped in patients who exercised regularly, to levels that were less threatening cardiovascularly, they were not consistently linked with weight loss. (Boule, et al., 2001).  

· If glucose is not controlled with diet and exercise alone then the recommendation is to begin one oral anti-hyperglycemic (Grade D evidence). 

In conclusion, we can say to Ms. T that the diabetes she has is most often related to lifestyle whereas her friend’s child has diabetes most often associated with an autoimmune response. For that reason their treatments will differ while both will have to pay close attention to their diet, exercise, and blood glucose. Ms. T is fortunate in that her body is still producing insulin, but her cells are not responding to it the same way (resistance). If she makes changes to her lifestyle she may be able to avoid insulin dependence. 
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