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The smooth microsomes rich in enzyme
responsible for oxidative drug metabolism
in particular they contain the enzyme
known as mixed function oxidases or
monooxygenases. The activity of these
enzymes requires both a reducing agent

ADPH and molecular oxygen; in a typical
molecule of oxygen is




In this oxidation - reduction process,
two microsomal enzymes play a key

role. The first of these is a flavoprotein,
NADPH-cytochrome P450 reductase
(Flavin mono nucleotide and Flavin
dinucleotide)

second mirosomal enzyme is a
ochrome P450



Microsomal drug oxidations require
P450,P450 reductase, NADPH, and
molecular oxygen

Briefly , oxidized(Fe3+) P450 combines
with a drug substrate to form a binary
complex(step 1). NADPH donates an
on to the flavoprotein P450
educes the

4



A second electron is infroduced from
NADPH via the same P450 reductase,
which serves to reduce molecular

oxygen and to form an activated
oxygen - P450-substrate complex(step
3).

omplex in turn transfers activated
pstrate to form




= Liver microsomal enzymes /
“P450° /


http://4.bp.blogspot.com/_MgAXdCTDuXA/TKNhkb7txdI/AAAAAAAAABc/y3afmoErkXE/s1600/endoplasmic_reticulums.gif

Human Cytochrome P450
from the
Endoplasmic Reticulum
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OXIDATIVE METABOLISM
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Liver, intestine

Ethinylestradiol Efavirenz Warfarin
Erythromycin Cyclosporin Tamoxifen |
Atorvastatin Carbamazepine Doxorubicin
Indinavir

PXR TRANSCRIPTION FACTOR/

Drug A INDUCER PXR ,%

RXR PXR | RXB///
EXPRESSION // pflgs
Drug A INHIBITOR /;
REPRESSION Drug B



IN RELATION TO ENZ INDUCERS

Tolerance or complete nullification

IN RELATION TO ENZ INHIBITORS
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Cytochrome P450 Isoforms

= CYPIAZ2
Y = CYP3A
Y = CYP2C9

= CYP2C19

= CYP2D6

CyrP2Cl19
8%

CYP 3A4/5 . A\ CYP2C8/9
36% . \ ol 16% 1 Q



http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm116602.htm

CYP450

Relative Importance of Relative Quantities
P450s in Drug Metabolism of P450s in Liver

CYP2E1 CYP1A2
%

] CYP2C

CYP3A

CYP2D6



http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm116607.htm

180

. Nifedipine .
. Tolbutamide Caffeine . .
Mephenytoin Phenytoin Midazolam Theophyline Debrisoquine

Omeprazole : Erythromycin . Sparteine
Coumarin Warfarin Cyclosporin Tacrine Chlorzoxazone

3A4 (+5)
~30%

Fluconazole Ketoconzaole Furafylline  Disulfirma
Methoxsalen Sulfaphenazole Gestodene Fluvoxamine Quinidine

Barbiturates Barbiturates Barbiturates Omeprazole  Ethanol

Rifampicin  Rifampicin Rifampicin Tobacco Isoniazid
Dexamethasone smoke
Carbamazepine




Cytochrome P450 3A

* Responsible for metabolism of:
— Most calcium channel blockers
— Most benzodiazepines
— Most HIV protease inhibitors

— Most HMG-CoA-reductase inhibitors

— Cyclosporine
— Most non-sedating antihistamines
— Cisapride

* Present in GI tract and liver

CYP3A Inhibitors :

= Ketoconazole
= [traconazole
= Fluconazole
= Cimetidine

CYP3 A Inducers

= Carbamazepine
= Rifampin
= Rifabutin
= Ritonavir

/



http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm116616.htm
http://www.biograf.ch/images/projects/P450_3A4/1.jpg
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm116617.htm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm116618.htm
http://www.biograf.ch/images/projects/P450_3A4/1.jpg

Cytochrome P450 2D6

= Absent in 7% of Cauc
1-2% non-Caucasians

= Catalyzes primary mets bolism of:
—Codeine
—Many B-blockers
—Many tricyclic antid
* [nhibited by:
— Fluoxetine
— Haloperidol
— Paroxetine
—Quinidine


http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm116620.htm
http://www.biograf.ch/images/projects/P450_2D6/1.jpg

Cytochrome P450

— Most NSAIDs (including
— S-warfarin (the active
— Phenytoin

= [nhibited by:
— Fluconazole


http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm116621.htm
http://www.biograf.ch/images/projects/P450_2C9/1.jpg

= Induced b}’ smﬂking 9 4 DACCO

= Catalyzes primary metabolism of:
— Theophylline
— Imipramine
— Propranolol
— Clozapine

= Inhibited by:
— Many fluoroquinolone antibiotics
— Fluvoxamine
— Cimetidine



http://www.biograf.ch/images/projects/P450_1A2/1.jpg

Cytochrome P450 2C19

= Absent in 20-30% of A
3-5% Caucasians

= Inhibited by:
— Omeprazole
— Isomazid
— Ketoconazole


http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/DrugInteractionsLabeling/ucm116641.htm
http://www.biograf.ch/images/projects/P450_2A13/1.jpg
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Cyclosporine)
Fluconazole)
Erythromycin,
Clarithromycin)
Amlodepine,

Verapamil)
Atorvastatin, Amidarone???)

Cyclophosphamide, Tamoxifen)
Astamizole)

Midazolam,
Clonazepam).

Ritonavir
Cimetidine
Chloramphe
nicol
Nefazadone

Grape Fruits

Phenytoin
Carbamazepine
Barbiturates
Rifampicin
Dexamethazone
Progestins

Vs




atorvastatin.

fluconazole

Which one of the following drug-drug interaction on CYT 3A4 is the li
cause of his current state? /



Genetic Variation

Genetic polymorphisms in CYT P450 isoenzymes have been observed
& are reasons behind the :\[ i1 113 1i]] 1 to drug therapy

This isoenzyme has the most frequent polymorphisms in all CYT P450

When polymorphism occurs » ¥ metabolizing capacity of CYP2D6

-~ who exhibit the polymorphism become poor metabolizers:

|, Metabolism of some neuroleptics, tricyclic antidepressants,

antianginals agent ( perihexiline), antiarrhythmics (propafenone &

metoprolol) is suppressed ¥ so side effects & toxicity develop. i.e.
Neuropathy after therapeutic doses of perihexiline

Bradycardias & arrhythmias on therapeutic dose of propafenone
or metaprolol

72> The pro-drugs cannot be converted to their therapeutically active
etabolite; e.g poor analgesia with codeine & tramadol because they
not transformed into active forms




Genetic Variation

Warfarin, phenytoin, & tolbutamide are examples of drugs with narrow
therapeutic index that are metabolized by CYP2C9.
Clearance of these drugs is impaired in genetic variation of the enzyme

Polymorphism in CYP2C19 shows increased & prolonged action of its

substrates as omeprazole
This has been an advantage as in those variants # 4 cure rates in

peptic ulcer patient with Helicobacter pylori.







