
 

 

QUESTION 1  

The xenobiotic shown below is a well described nephrotoxin that can cause acute kidney 

damage. This damage is mediated by the reactive cysteine compound shown at the 

bottom. Although the original xenobiotic is found in many tissues, formation of the 

reactive metabolite is highly kidney specific. Postulate why this metabolite might be 

formed in the kidney and not other tissues (limit 3-4 sentences). 

 

 

 

 

 

 

 



 

 

QUESTION 2  

An elegant method for determining whether a xenobiotic is likely to form a reactive 

metabolite is to incubate the compound with liver microsomes and then identify 

compounds that are bound to glutathione by mass spectrometry. Why would 

identification of glutathione adducts indicate that the compound is likely to form a 

reactive metabolite (4-5 sentences max)? 

 

 

QUESTION 3  

The xenobiotic shown below is metabolized to a reactive metabolite that forms DNA 

adducts and is strongly associated with an increased risk of lung cancer. Individuals of 

Japanese desent are 30% more likely to suffer from lung cancer due to this carcinogen 

than individuals of non-japanese origin. Explain what might account for this increased 

cancer risk due to exposure to this carcingogen (limit 4-5 sentences). 

 

 

 

 

 

QUESTION 4  

Most reactive metabolites are electrophiles that covalently modify cellular 

macromolecules to mediate their toxic effects. Match the reactions below with the 

biological macromolecule being modified. 



 

 

 

 

  Reaction A 

  Reaction B 

  Reaction C 
 

A. Protein Modification 

B. Lipid Peroxidation 

C. DNA adduct 
 

 

 

QUESTION 5  

Which of the following statements are correct about the elimination of xenobiotics (select 

all that apply)? 

  A. Xenobiotics with molecular mass < 60,000 daltons can be eliminated in urine by 

reverse filtration 

  B. Toxins biotransformed in the liver are primarily eliminated in the bile 

  C. Hydroxylation of a xenobiotic should increase its renal elimination 

  D. Biotransformations that enhance the lipohilicity of a xenobiotic will enhance 

elimination in urine 

  E. Xenobiotics with a high vapor pressure are primarily eliminated via exhaltion of air by 

the lungs 

 

 



 

 

QUESTION 6  

Which are the three major organs for toxin elimination (select three)? 

  A. Mammary Glands 

  B. Liver 

  C. Skin 

  D. Kidneys 

  E. Lungs 

 

 

QUESTION 7  

Which of the statements about Cytochrome P450 biotransfomations of xenobiotics are 

true (select all that apply)? 

  A. The genes for many metabolizing enzymes can exist in a population as more than one 

genotype. 

  B. Poor biotransformation of a xenobiotic can be due to a mutation in a cytochrome P450 

enzyme 

  C. Dietary intake can induce the activity of CYP450 enzymes 

  D. Testosterone levels may effect the levels of Phase I metabolizing enzymes 

  E. Cytochrome P450 enzymes can be inhibited by xenobiotics 

 

 

QUESTION 8  

Drugs A and B are found to dramatically affect the metabolism of 

the neurotoxin acrylamide to glycidamide, which is readily eliminated after conjugation 

to valine (See schematic below). Explain mechanisms by which Drugs A and B could 

have differing effects on acrylamide biotransformation. Why does Drug B have an effect 

with intact cells (hepatocytes), but not from liver endoplasmic reticulum isolated 

from hepatocytes (microsomes). Limit 5-6 sentences. 



 

 

 

 

  

QUESTION 9  

Benzo(a)pyrene (BaP) is a well described carcinogen that is produced by the incomplete 

combustion of wood and coal products as well as tobacco smoke. 

Although benzo(a)pyrene itself does not form DNA adducts, several of its reactive 

metabolites form DNA adducts that can lead to cancer. The table below depicts 

the mRNA levels of varied CYP enzymes in lungs from various patients. Which 

individual would likely have the lowest risk of cancer if exposed to BaP (select one)? 

 



 

 

A.  Lung 1 

B. Lung 3  

C. Lung 5  

D. Lung 6  

E. Lung 8  

 


