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Drug Metabolism

I. Chemical alteration of foreign organic molecules (xenobiotics)-general defense mechanism against foreign/toxic substances. Also, used for metabolism of endogenous compounds (can effect the metabolism of endogenous cmpds. w/ drug!).  

General rules of biotransformation:

A. ( water solubility, ( excretion (Why?)  By making the substance water soluble it 

allows it   to be excreted.  Occurs through the addition of large functional groups  which allows the drug to stay in the renal tubules longer
B.    ( biological activity (not always - Tylenol) 
C.    Activation - req. metab. Ex:  L-dopa req. conversion to Dopamine
Where do biotranformation rxn’s primarily occur?  Primarily liver

II. Organs of metabolism:  GI, blood, liver

A. Liver - most important, first pass effects, liver microsomes and smooth E.R.
- the major site of P450 system is on the smooth E.R. (liver microsomes), also in fat, muscle

1. Phase I reactions - usually occur first, nonsynthetic


a..  Includes:
  Oxidation, ReductionHydrolysis

· Oxidation- Mixed Function Oxidases (MFO) of the P450 system are the most important metabolic enzymes.  

2 part process:
· Reductase (transfers electron from NADPH) (req. Mg)

· Hydrolysis - Cytochrome P450 - (over 100 types) - transfers OH, drug binding site




b.
Males and females have diff. ratios of P450’s - why? Hormones, steroidal hormones effect ratios

Lipid soluble drug + O2    (   drug-OH + H2O







(By making the drug water soluble allows for easier excretion)




c.
Inducible - ( in enzyme activity with ( in drug (How?)

Site for drug interactions  (Why?) - induce, inhibit, compete

Rxns:  Hydroxylation, Dealkylations, Deaminations

2. Phase II reactions - synthetic, conjugations of parent drug w/ polar moiety such as glucuronide (major pathway), acetate, or sulfate to ( water solubility or ( lipid solubility.

a. can generate a toxic metabolite -  

Ex. - Acetaminophen when overdosed it saturates the glucuronide and sulfation pathways, then it can saturate the glutathione (GSH) of the P450 system.  When glutathione is sat., Acetaminophen produces a free radical metabolite (Ac*) that is hepatotoxic.

3.
Oxidation but not by P450 system (Ex: Alcohol dehydrogenase) 

Ex. alcohol ( acetaldehyde ( acetic acid

4.
Acetylation:  Fast vs. Slow acetylation (dep. on N-acetyltranferase type).  

Example of genetic differences in metabolism. 


 
Fast is dominant.  Isoniazid:  for ?  TB.  Some ethnic groups metabolize this fast, others slow (Eskimos vs 



North Africans).  Slow acetylators can get a toxic dose. (Metabolism slower therefore drug in body longer



causing toxicity.)

B. Intestines - Microorganisms and smooth E.R.

III. Factors effecting drug metabolism

1. Genetic differences - Fast vs. slow acetyl., Succinylcholine

2. Age - ( age, ( metabolism (also absorption, distribution, and elimination)  also infant/children have ( metabolism.

3. Nutrition - malnutrition ( metabolism

4. Pathological conditions - liver cirrhosis, hepatitis. Any ( blood flow to the liver ( ( metabolism.

5.  Drug interactions 

a) Drug A induces enzymes that ( the metabolism of Drug B.        Ex.  Phenobarbital and benzodiazapenes

b)  ( metabolism: 2 drugs compete for the same metab. enzyme.
c) Can get both actions if  Drug A is given first and then A + B are given together. (How?)

