454 Take Home Exam 1: Case Study (15pts). 

Please type out-DUE Tuesday MAR 6 9:30AM.
Name: 


 


I have neither given nor received help (except from instructor) on this exam: 

Signature                                                                .

Clinical Synopsis :

A sixteen-year-old male was admitted to a hospital complaining of dizziness, fainting, and a severe headache after a big meal of delicious moo shu pork, noodles and broadbeans at a Chinese restaurant. He informed the nurse  that he had recently been hospitalized for bacterial meningitis. Since the infection had been caught very early, he was administered a prescription of sulfa antibiotics and released. The throbbing in his head reminded of him of the headache accompanying his meningitis, which made him suspect that his infection was more serious than previously diagnosed. 

Upon re-admission of the patient, a comprehensive blood analysis was performed. Increased levels of hemoglobin, unconjugated bilirubin, and erythropoietin were found in his blood. Urine analysis showed high levels of hemosiderin, a ferritin – like protein complex full of iron. These findings, along with the knowledge that the patient had a history of mild anemia, led the physician to believe there was something more to this case than merely a relapse of the infection. The doctor noted the identity of the antibiotic the patient had been prescribed and considering this, the abnormal test results and slight jaundice ordered a few more tests to be performed. The outcome of this additional investigation, the doctor believed, would substantiate his hypothesis regarding the nature of the patient’s ailment. 

The first test was to measure the ratio of reduced glutathione relative to its oxidized form in plasma. It was significantly less than normal, which the doctor expected. The second test was a blood smear, which yielded two items of information that also were exactly what the doctor had been anticipating. Erythrocytes containing Heinz bodies, as well as elevated levels of reticulocytes (immature erythrocytes), were found in his blood. Heinz bodies are granules of a specific type of denatured, precipitated hemoglobin found in RBC’s during periods of oxidative shock. These poorly – functioning cells are eventually recognized by the body and destroyed via hemolysis. Analysis of these results led to a swift decision by the doctor which eventually resolved the situation.

Questions: Please number answers (and TYPE)

1.  What enzyme do you think is deficient in this patient? Which chromosome is the defective enzyme gene found on? You will have to explore other biochemical pathways closely tied to the ones you know to figure this case out.

2.  Explain how this enzyme deficiency could have caused the patient’s increased levels of hemoglobin, unconjugated bilirubin, and (the “waste” Iron complex) hemosiderin? That is, exactly how could this defect cause red blood cell destruction. What is the significance of the glutathione result?

3. Which factors in this case might have impacted the severity of the attack. Specifically address what, if any, effect the meal, the patient’s gender, the illness and the antibiotic might have had on the illness and clues to the proper diagnosis.

4. What was the doctor’s solution to the problem?

