


Drug–Drug Interactions
• DDI refers to the fact that toxicity often ensues when two co-administered drugs are

metabolized by the same isoform of CYP450 enzymes.
• For example, if drugs A and B are both metabolized by CYP450 3A4, as it so often

happens, the enzyme is preoccupied by metabolizing drug A, it no longer possesses the
capacity to metabolize drug B. Without the benefit being biotransformed, untoward
toxicities often manifest

• With regard to drugs as ligands for CYP450 enzymes, they may be divided into three
categories:

- Substrates: ligands that are metabolized by the enzymes. Examples: macrolide antibiotics,
antifungal ketoconazole  and grapefruit juice.

- inducers, increase the enzyme activity by increasing enzyme synthesis.  Examples:
rifampicin, phenytoin, carbamazepine and phenobarbital

- inhibitors: slow down the metabolism of substrates leading to an increased drug effect
(reversible inhibitors and irreversible inhibitors). Examples: fluoxetine, ketoconazole,
grapefruit





- Drinking a glass of juice in the morning is good for you. But if you take your medicine with it, you should be
aware of the grapefruit juice effect.
- Grapefruits contain furanocoumarin derivatives that are rapid, potent, mechanism-based inhibitors (MBIs) of
intestinal CYP3A4. Its major ingredient bergamottin is oxidized by CYP3A4 to bergamottin epoxide. Bergamottin
inhibits CYP3A4 via protein modification. It also inhibits CYP1A2, 2A6, 2C9, 2C19, 2D6, and 2E1. Therefore,
when a drug is taken with grapefruit juice, its bioavailability is frequently boosted.



Oxidative
Reactions



Aromatic oxidation
 
The term aromatic hydroxylation refers to the mixed functional
oxidation of aromatic compounds (arenes) to their corresponding
phenolic metabolites (arenols).  It is believed that almost all
aromatic hydroxyl reactions proceed initially through an epoxide
intermediate called "arene oxide".  which quickly and
spontaneously rearranges to the arenol product in most cases. 
 
Most foreign compounds containing aromatic moieties are
susceptible to aromatic oxidation. In humans, aromatic
hydroxylation is a major route of metabolism for many drugs
containing phenyl groups.
 
Important therapeutic agents such as propranolol, phenobarbital,
phenytoin- , atorvastatin, 17α- ethinylestradiol and S- warfarin
undergo extensive aromatic oxidation. In most of the drugs just
mentioned, hydroxylation occurs at the para position. 



In compounds with two aromatic rings, hydroxylation
occurs preferentially in the more electron-rich ring. For
example, aromatic hydroxylation of diazepam (Valium)
occurs primarily in the more activated ring to yield 4'-
hydroxydiazepam. A similar situation is seen in the 7-
hydroxylation of the antipsychotic agent chlorpromazine
(Thorazine) and in the para-hydroxylation of p-
chlorobiphenyl to p-chloro-p'-hydroxybiphenyl.



Often, the substituents attached to the aromatic ring may

influence the ease of hydroxylation. As a general rule,

microsomal aromatic hydroxylation reactions appear to proceed

most readily in activated (electron-rich) rings, whereas

deactivated aromatic rings (e.g., those containing electron-

withdrawing groups Cl, -N+R3, COOH, SO2NHR) are generally

slow or resistant to hydroxylation. The deactivating groups

present in the antihypertensive clonidine may explain why this

drug undergoes little aromatic hydroxylation in humans.







• Oxidation always occur at para position, if there is a substitution on the
para then it will happen on the meta position , if both positions are
being occupied then no oxidation will occur.

• Aromatic ring oxidation is moderate in speed usually not more than
50%, other kind of oxidations are faster, so their products will be
extremely metabolized.

Phenobarbiton
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2. Benzylic oxidation

4° carbon, no oxidation because there is no H to replace (remember that H must exist to replace it with –OH).



 

 







3. Allylic oxidation

Allylic carbon is a carbon atom bonded to another carbon atom, which in
turn is bonded doubly to another carbon atom
Considered as fast oxidation reaction.











Valproic acid (Anti-seizure; Depakin®)
This drug has a carboxylic acid group
so it’s readily filtered and actively
secreted to be eliminated in the urine
unchanged.
It also gets oxidized, around 5%, in a ω
and ω-1 oxidation. But mostly is
eliminated unchanged.




