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s CYTOCHROME P — 450 enzyme

CYTOCHROME P-450 OXIDOREDUCTASES
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* superfamily of enzymes playing an important role

in drug metabolism

* |8 families & 44 subfamilies

* Carry out the oxidation & reduction metabolism

of some endogenous products & most drugs
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ExCYP3A 4

1- FAMILY
A- SUBFAMILY

4- GENE OF ISOENZYME
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" Haem ntaning enzyme

B ExXistas a c -III|'||J.-'J' of tWO enzyme

= CTP enzyme & an NADPH Reductace ENZYIME

Scanned by TapScanner



Scanned by TapScanner



1.Metabolize exogenous substrates like drugs, organic
solvents, anesthetics, dyes, pesticides and alcohols

2.Metabolize endogenous substrates like steroids,

eicosanoids,lipid hydroperoxides and retinoids bile
acids
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3.5ynthesise endogenous compounds

steroids
estrogen

cholesterol

arachidonic acid
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» Drug- Drug interaction because of
-extensive overlapping of substrate specificities

Enzyme Induction & Inhibition

* Relative amt of diff Cyt P450 differ among species
& among individuals of same species

* Drug metabolising activities of CYP is low in early
neonatal life
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MAJOR CYP ISOENZYMES IN MAN

s CYP3A 4

= CYP 2D6
e CYP 208
= CYP 1A

s CYP 2E|
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CYP ISOENZYMES IN MAN
JCYP2D6

» Metabolizes nearly 20% of drugs

» Exhibits polymorphism

» Ex: Codeine
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CYP ISOENZYMES IN MAN

CYP IA]
»Metabolize only few drugs

» Activate procarcinogens

» Only isoform affected by tobacco
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CYP ISOENZYMES IN MAN
JCYP 2C8

" Metabolize > 15 commonly used drugs

1 Substrates- warfarin

phenytoin
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CYPISOENZYMES IN MAN
J CYP3A4

) Mf_'l':'.[ HMPOTrtant
¥ 30% CYP in live

»Carries biotransformation of largest

no: of drugs(50%)
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ENZYME INDUCTION &
ENZYME INHIBITION

DRUG - DRUG INTERACTIONS
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* Many drugs can increase the synthesis of

microsomal enzymes

* As a result =2 increased metabolism of drugs

* Loss of therapeutic effect
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Exs of inducers
* Barbiturates
' Fhenytoin

* Carbamazepine
» Rifampicin
" Glucocorticoids

* Griseofulvin
* Alcohol
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1.Decreases the intensity/duration of action of drugs
that are inactivated by metabolism

Eg:: Rifampicin & Oral contraceptive pills

Z.Increases the action of drugs that are activated by
metabolism

tg:Paracetamol
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3.5o0me enzyme inducers induce their own
metabolism— Autoinduction .

-Autoinduction can cause “Tolerance™

eg : Barbiturtes

4.Increase the metabolism of certain endogenous
substrates (steroids,bilirubin)
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>.Precipitation of Acute intermittent porphyria by

increasing the porphyrin synthesis via enzyme
induction
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I.Congenital non hemolytic jaundice

* Due to deficient glucuronidation of bilirubin

* Phenobarbitone hastens clearance of jaundice

I.Cushings Syndrome

-oteroid degradation can be enhanced with the

help of enzyme inducers & thereby reduce the
manifestations
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. Chronic poisonings

-8By enhancing the metabolism of the accumulated
toxins

iv.Liver disease
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* One drug competitively inhibits the metabaolism of

another drug
* Increase in plasma level of the drug

* Increased drug action

« Can lead to toxicity
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Cimendin

Ciprofloxacin

Erythromycin
- Ketoconazole

RITonavir
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* Ritonavir can be used as a
pharmacological booster in HIV patients
Dy inhibition of the enzymes
metabolizing anti-HIV drugs
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FIRST PASS METABOLISM

Especially important for oral drugs
I the bioavailability

Plairy site  Lineer

pharmacological agent when it is absorbed from the gut and
delivered to the liver via the portal circulation,
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*Mresvstemic elimination

'F‘rr_-%.'.r' LM :'T'II—1.'1||I=||'--'”

* First pass effect

NO FIRST PASS METABOLISM FOR IV
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o g can be metabolised
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FPM-Significance

* Low Oral Bioavailability

*Alternate route of administration may be needed

* oral dose will be higher than sublingual or parenteral dose

*Marked individual variation in oral dose due to differences in
the extent of FPM

* Oral BA is increased in severe liver disease

* Short duration of action
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Cypinducers are

. Cimetidine
Ketoconazole
Phenobarbitone
. DDT

Alcohol
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