Unit 5

Ms. T. presents to you concerned about her weight gain and fatigue. Both of these problems have been problems for years. Recently, a friend told her these problems may be because her thyroid is not working properly and she wants to have her thyroid checked.

Why do people "get" Type 1 vs. Type 2 diabetes mellitus? (Group D)
 World Health Organization (2008) diabetes facts:

· Diabetes cause approximately 5% of deaths globally each year.

· 80% of people with diabetes live in low and middle-income countries.

· Most people with diabetes in low and middle -income countries are middle-aged (45-64), not elderly (65+).

· Diabetes deaths are likely to increase by more than 50% in the next 10 years without urgent action.
Diabetes mellitus is a group of clinically heterogeneous disorders, which affect a large number of clients, and are associated with morbidity and early mortality. It is a chronic disease, which results in glucose intolerances, due to insulin deficiency, abnormal insulin level, resistance to its action, or a combination of deficits. Chronic hyperglycemia and other disturbances of carbohydrates, fat, and protein metabolism lead to multiple system damage to blood vessels, and nerves (McCance& Huether, 2006).
The two recognized forms of this disease are Type 1 diabetes, also referred to as insulin-dependent diabetes mellitus (IDDM), and Type 2 diabetes, or non-insulin dependent diabetes mellitus (NIDDM).

Diagnosis of diabetes is based on one of the following:

1) More than one fasting plasma glucose lever > or = to 126 mg/dl  (norm is 70-120 mg/dl)

2) Plasma glucose value in 2-hr sample (2hPG) of standard oral glucose tolerance test (OGTT) >or = to200 mg/dl

3) Random plasma glucose level > 200 mg/dl with symptoms of polydipsia, polyphagia and polyuria

Impaired fasting glucose (IFG) - ≥ 110 mg/dl but <126 mg/dl

Glucose tolerance is normal if 2-hr postload glucose level is <140 mg/dl

Impaired glucose tolerance (IGT) – 2hr postload glucose level ≥ 140 but < 200 mg/dl 

Individuals with abnormal glucose tolerance have 3-7% risk of developing diabetes yearly. 7-10% lifetime risk.

OGTT – in nonpregnant women, consists of 75g oral glucose load after 10hr fast, followed by measurement of plasma glucose 2hr later

IGT results from reduced suppression of hepatic glucose output and reduced pancreatic islet cell function 

Type 1

According to McCance type 1 accounts for 10% of all diabetes mellitus. Type 1 diabetes is caused by autoimmune destruction of beta cells of the pancreas. Macrophages, T and B-lymphocytes, and natural killer cells are present during this process.  The disease is prevalent in white versus non-white populations, with the highest rate in Finland and lowest in Japan.  Most new onset cases have a first degree relative (parent, or sibling) that has type 1. There is thought be a combined genetic-environmental interaction to contribute for the development of type 1 diabetes.  As well there are notable seasonal rates with more cases reported during cold weather, and lower rates in summer months. The average age of diagnosis peaks at age 12, it is rare in first 9 months of age, but typically presents before the age of 30 years.

Pathophysiology 

Two types of type 1:

1. Immune-mediated diabetes mellitus: environmental-genetic factors result in cell-mediated destruction of pancreatic beta cells.
2. Nonimmune diabetes mellitus:  occurs secondary to other disease like pancreatitis or idiopathic type 1 diabetes.
Why do patients develop type 1 diabetes?

Type 1 – genetic susceptibility; long preclinical period; immunologically mediated  
    destruction of beta cells; leads to insulin deficiency and hyperglycemia.

Genetic susceptibility – major histocompatibility complex

Environmental factors – viral infections; autoimmune damage to beta cells (mumps, Epstein-Barr); bovine serum albumin (in cow’s milk) can trigger beta cell autoantibodies; stress may advance development of type 1dm by stimulating secretion of counter-regulatory hormones…affecting immune response

Immunologically mediated destruction of beta cells – destruction of beta cells progresses through stages with:


1) Lymphocyte and macrophage infiltration of pancreas, results in 
inflammation of islet beta cell death, with preservation of other islet cells 

2) Production of autoantibodies against insulin, glutamic acid 
decarboxylase (GAD) and other cytoplasmic proteins

Hyperglycemia and other symptoms – 80-90% of insulin-secreting beta cells function is lost before hyperglycemia occurs; disequilibrium of hormones produced by islets of Langerhans occurs; both alpha and beta cell functions are abnormal, lack of insulin and excess glucagons in type 1diabetes.
Insulin normally stimulates lipogenesis, inhibits lipolysis and prevents fat catabolism. When insulin deficient, lypolysis is enhanced, there is increase in nonesterified fatty acids delivered to liver, increased glyconeogenesis contributing to hyperglycemia and produce ketone bodies by the mitochondria of the liver.

Type 2
Type 2 diabetes is the most common chronic form of the disease, accounting for 90% of the cases. It is difficult to diagnose in children because they often have no symptoms.  Type diabetes occurs in all populations, however the prevalence is higher in populations such as Native Americans, Hispanic, Polynesians, and African Americans.  Like type 1 diabetes there is no single genetic, or environmental factor, which could be responsible for the development of type 2 diabetes.  Therefore it is most likely a result of genetic-environmental factors responsible for its development.  As well a high body mass index, family history of type 2 diabetes, ethnic minority, puberty, female, and metabolic syndrome also lead to type 2 diabetes. .

Maturity-onset diabetes of youth (MODY) – subset of type 2; normal weight to underweight; mutation in gene for insulin secretion/action

Gestational diabetes (GDM) – diabetes appears during pregnancy; risk factors are family history, in ethnic group, obesity, and advanced maternal age (I object to that label, sorry inside voice), previous complicated pregnancy.
Why do patients develop type 2 diabetes?

Pathophysiology – cause is unknown; genetics not clear; affects people mostly after age 40 yrs; often obese. 


Insulin resistance – suboptimal response of insulin-sensitive tissue (liver, muscle, adipose); abnormal insulin molecule, insulin antagonists, down regulation of insulin receptor, alteration of glucose transporter proteins


Amylin – a hormone cosecreted with insulin by beta cells; inhibits glucagons secretion

Decrease in weight and number of beta cells occurs in type 2, progressive; type 2 dm usually caused by some combo of genetic-environments interaction; obesity; excessive caloric intake

In obese, insulin can’t facilitate entry of glucose into liver, skeletal muscle and adipose:

1) Decrease number of insulin receptors in plasma membrane reduces insulin binding.
2) Postreceptor events in insulin-sensitive cells are responsible for insulin resistance in obese.
3) Hyperinsulinemeia in early stages of type 2, compensatory adaptation to insulin resistance in tissues, until pancreas can’t continue to overproduce insulin.
4) Release of free fatty acids from adipocytes reduces tissue response to insulin.
5) Overeating leads to hyperinsulinemia develop peripheral insulin resistance to protect against hypoglycemia.
6) Intracellular satiety factors reduce tissue responsiveness to insulin.
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Complications of Diabetes 
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Metabolic syndrome is a term used to describe a group of conditions that puts people at higher risk of developing type 2 diabetes, heart disease and other heart-related problems (according to the United States Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults).

If you have 3 or more of the following conditions, you are considered to have metabolic syndrome: 

· 

High fasting blood glucose levels (5.6 mmol/L or higher)

· 

High blood pressure (130/85 mm Hg or higher)

· 

High level of triglycerides, a type of fat in your blood (1.7 mmol/L or higher)

· 

Low levels of HDL, the “good” blood cholesterol (lower than 1.0 mmol/L in men or 1.3 mmol/L in women)

· 

Abdominal obesity or too much fat around your waist [a waist circumference of greater than 102 cm (40 inches) in men and greater than 88 cm (35 inches) in women]

The more of these conditions you have, the higher your risks of developing type 2 diabetes and heart disease.

There is still some debate about what causes metabolic syndrome. Some researchers believe the cause may be related to insulin resistance (when the body does not effectively use insulin to turn sugar from food into energy for the body). Genetics, older age and lifestyle - including a high-fat diet and inactivity - also appear to play a role.
