16) Describe the primary drug elimination processes in the kidney.

Free drug, not bound in plasma is filtered through glomerulus into the proximal tubule.  Remaining drug is ACTIVELY secreted into the proximal tubule after leaving the glomerulus.  These transporters are non-specific for either the cation or anion and can lead to competitions between drugs to be secreted.  Most of drug is secreted, not filtered.  In the distal tubule, the drug concentration inside will exceed the concentration outside, leading to diffusion of UNCHARGED (uncharged only) drug back into the lumen and back to the systemic circulation.  Change the pH of the urine to keep the ionic forms of certain drugs.  The drugs must be water soluble compounds so they will not be reabsorbed by the kidneys and will be excreted through urine.  If they are lipophillic they will easily cross the lipid membrane of the tubules.  You can also increase urine flow, to excrete more drug faster.
 
17) Describe mechanisms of hepatic elimination

Orally absorbed drugs enter the liver via the hepatic portal vein from the GI tract (first pass metabolism).  Drugs, bound or unbound will be either metabolized (inactivated or activated) or excreted.  Drugs are actively secreted into the bile where they are excreted into the feces.  These secreted drugs can be metabolized or unchanged.  
Restrictive clearance means that the liver can only clear unbound drug in the plasma.  This leads to a LOW extraction of the drug.  These drugs are sensitive to changes in protein binding.
Non-restrictive clearance means the liver can clear both bound and unbound drug.  

18) Explain the determinants of intrinsic clearance and the impact of enzyme inducers and inhibitors on each of the factors.

This is the ability of hepatocytes to clear drug, with no blood flow or protein binding limitations.  This can also be described as the capacity and affinity of the drug metabolizing enzymes (DME’s) for the specific drug.  
Enzyme inducers effectively increase the capacity of the liver, by increasing the actual number of enzymes present.  Increasing the capacity increases the intrinsic clearance.  Note that this process takes TIME.
Enzyme inhibitors are usually competitive inhibitors.  This will lead to increase in Km for the drug, essentially lowering the affinity of the enzyme for the drug.  This effect is IMMEDIATE.

1)  Define genetic polymorphism

An altered sequence of a particular gene.  More than one genetically distinct allele.  Might be a main reason for such diversity in the human population.  To be considered an allele it must be present in >1% of the population.



2)  Compare and contrast extensive and poor metabolizer phenotype

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]An individual with two defective alleles (for a drug metabolizing enzyme) for an enzyme are considered to be poor metabolizers.  An individual with either one normal allele OR two normal alleles (for a drug metabolizing enzyme) is considered to be an extensive metabolizer.

3)  Understand relationship between CYP2D6 polymorphism and codeine analgesic response 

CYP2D6 PM (poor metabolizers) have two defective CYP2D6 alleles.  This enzyme is known to convert codeine to morphine.  PM therefore do not get as large an analgesic response to codeine as EM do.

4)  Understand relationship between CYP2C9 polymorphism and glipizide-induced hypoglycemia

CYP2C9 PM have an increased oral bioavailability with decreased clearance. The effect of glipizide is hypoglycemia, which will be prolonged due to CYP2C9 faulty metabolism (PMs).

5)  How does CYP2C19 polymorphism affect omeprazole's h pylori eradication rates?

Eradication rates for h. pylori are higher in PM, since less omeprazole is metabolized.  Patients with EM for CYP2C19 metabolize more omeprazole, therefore leading to less h pylori eradication.  

6)  Enhanced effects from caffeine are experienced by individuals deficient in which enzyme?

N-acetyl transferase 2
