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Case Study:

T.N., a four year old female, is brought to the doctors office by her parents, who complain that she has been eating and drinking all the time for the past three weeks, yet has lost five pounds. Further history reveals that T.N. has been irritable and awakened two-to three times in the night to urinate. She had a week-long upper respiratory infection approximately two months ago but, in general, has been very healthy.

Physical examination reveals a thin, irritable white female but no other abnormalities. Laboratory studies show:

Blood Count: normal

Urinalysis:

Specific Gravity: 1.040 (nl: 1.005-1.015)

Clinitest Tablet (glucose test): 4+ positive (nl: negative)

Acetest Tablet (ketone test): 3+ (nl: negative)

Glycosylated hemoglobin: 17% (nl: 5.4-7.4%)

1. What is your diagnosis?

Type I or Insulin Dependent Diabetes mellitus (IDDM)

2. What is glycosylated hemoglobin? What do elevated levels reflect in this patient?

Glycosylated hemoglobin is the product on non-enzymatic glycosylation of Hb by elevated levels of plasma glucose. It developes over time and is diagnostic of chronically high plasma glucose levels.

3. Is there a relationship between the previous upper respiratory tract infection and the present diagnosis?

Type I Diabetes is an autoimmune disease characterized by destruction of -cells in the pancreas. Genetically susceptible individuals have been found to develop autoimmune -cell destruction following a virus.

4. What is the treatment for this disorder?

Regular testing of plasma glucose levels and administration of Insulin.

5. Discuss the biochemistry/physiology of Insulin.

Proteins are phosphorylated/dephosphorylated

Glucose transport

Enzymes are activated/inhibited

Increased protein synthesis

Cell growth and replication

6. Why would a lack of Insulin cause elevated plasma glucose levels? (Hint: review glucose transport)

Glucose Transport:

1. You eat causing blood sugar to rise, this is known as the "Fed" state.
2. The liver signals the pancreas to release Insulin, a hormone responsible for utilizing blood glucose.
7. Which three tissues are insulin independent (can use glucose whether or not insulin is present)?

Brain, Liver, RBC’s

8. What are the long-term complications of this disorder?

Retinopathy (blindness)

Neuropathy

Circulatory problems

Atherosclerosis

Kidney disease

9. Why do you think high plasma glucose levels ultimately lead to hardening of arteries? (Hint: look at the overview of metabolic pathways)

Overview of Metabolic Pathways

Notice G-6-P (hence glucose) leads to Acetyl CoA, precursor of Cholesterol and free fatty acids.
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