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Pharmacokinetics
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Drug Biotranstormation
(METABOLISM) ¢

» The importance of biotransformation is the conversion
of

unionized drugs to 1onized, water soluble metabolite which

1s easily excreted.

> Thediver is the main organ of metabolism but can occur
Tiest poss mdd-\«:m]

Nok WHeark [%S*Wa")

in other organs like dlung, kidney and antestine ==ws

Y\
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Consequences of drug metabolism

(Joker Sowvle = palay” d(\:ﬂ

,!"'P"o( s.o\“b“/‘nm D‘U"‘IA

1.Convert active-drug-to ingg}grvgdgftabolite
drugs)

& |nso\Wle

. “Prodriy. . .
2.Convert mnactive prodrug into active drug

. e
c.g. %lillaprll —_— enalapr‘i@?actwe)
. i.n Aprilkay z Lids . . bV \;,’"’9\' K
3.Convert active drug to active metabolite Vs

wa 5
c ‘ M:-}S\ —Y

oS
¢.g. codéing = morphine. s
AU s o s Linackive ) Caceine J) Sst.—; QAL S K2

4.Convert drugs-to-toxic=metabolites pr

¢.g. Halothane & Paracetamol ---- hepatetoxie

epoxides.
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310transformation reaction

o < oxidation, reduction
Phcise | hYdI'OIYSiS

\

)

iPhase |l ”COﬂjUQQﬂOn”

e Biosynthetic reactions

J
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oxidation by Cytochrome
P450 (CYP). .c=

N rchend)

active drug

to 1nactive
A

we;ter
soluble

}\ creted by the kidney Enters phase Il
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&AL SeS P livd),
P] [ (bioS ﬁ& )

" - " -
conjugation’’ reactions

wm T At NE-

% An endogenous substrate e.g, glucuronic acid, sulfate,

_ glutathione @mino acids, or acetate is conjugated with the

2l Jea Ld g Jay y Le 61 Al ) sy )

parent drug or its phase I metabolite. —swss waersoluble s ol o 7 22

ale
aunalls 44 ) & lad water soluble S e L 3 L) Ll gal e Jy

% This result i - Dy
s This result in formation of water soluble an @I)

eliminated conjugates..
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Phases of metabolism

(e
..,,..}!D
(Cyt ochrome P450) (Glucuronidation, etc
of Glubatwid aa
Phasel Phase II
—

Conjugation
Metabolltes Stable adducts

Ox:datlon __- Conjugation

Polar species l

‘No-polarspecies

\0‘36, N&W%C’\‘ULL

- - - Loro/\ c CLCA<9\ ; p
Renal elimination e v - J
. 5:5Ga Gea C‘)‘Uv "1 :
(Urine) o\ A Blllary ellmmatlon
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Factors affecting biotranstormation

a7

1.Physiological factori %? SEX. | epoms mile
50 4am¥

2«Pathological-factors :liver cell failure.

. . . . o o éc,m,\-s‘c.
3.Pharmacogenetic variation in metabolizing ariabon

enzymes ¢.g. slow and fast acetylators %mh,,,i%’; Ad

oo\ Woe) \"J.JDLP,_-J:._. die )
'ty (0 J-—-DUZ' e a-»mds- 5050 GBL o &=

4. Enzymel(inductio® & enzyme(inhibition)

'y

/7(V‘M _drua nborackm
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Enzyme induction

/ P \&S‘% J \\“WMIG\CV"V"%_};’}J

“* Many drugs are able to induce (inerease-activity-and-number) of
microsomal enzymes resulting in increasedwrate-of metabolism» of

the inducing drug as well as other drugs metabolized by the same

. E@\cmv@@ @V\%hﬁ; {nducer
microsomal enzymes. ,—mﬂf"‘: > v\

| P&y 52|
¢ Some inducing drugs : W

R &e
ep' drﬂ *Please Pass Nicotine Rapidly to Calm{"**

1C Otlne @nn IC 1@ h Please: Phenobarbitone
Pass: Phenytoin I:‘RE C]

Nicotine: Nicotine

Rapidly: Rifampicin

\\ Calm: Carbamazepine
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Consequences of enzyme
induction:

/

1. Increase metabolism of the inducing drugs. This leads to

olerance c.g. phenobarbitone.
olerance ¢.g. p AN anp)

2. Drug interactions: ),,..()
| L~ (~_D
- Rafampiein enhances metabolism of Wt

A % increase the metabolism of each other.

3. Prolonged use of Wmay produce rickets or
osteomalacia due to|increased metabolism of VitaminB]

“* Enzyme induction @“ t occurs over few days

and passes off over 2 =3 weeks after withdrawal of
inducer.

\ \
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QRIS 7oues

Enzyme inhibition| -«

® Many drugs inhibit activity of microsomal enzymes resulting in

decreased rate.of metabolism-of -other.drugs i.c. potentiate their

po-ten-ti-ate | pa'ten(t)SHe at | verb
- increase the power, effect, or likelihood of (someth
especially a drug or physiological reaction)

pharmacological actions.

» Some enzyme{Inhibitor drugs/

¢ Erythromycin, Clarithromycin, Cimetidine, Contraceptive pills

“Eric and Clara traveled with Simon to look for contraceptive pills.”

Pdaall e s e Gl G gans g | gl | OIS 5 ey ol

» Eric: Erythromycin

* Clara: Clarithromycin

*  Simon: Cimetidine

o Contraceptive pills: Contraceptive pills
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Consequences of enzyme inhibition on metabolized

drugs

exaggerate | 19 zad3zareit | transitive yerb
«the importance, a claim) (o3) oI a5

1) Exaggeratedﬁ?ﬁérmacological actions. |

2) Exaggerated(adverse effects}g

fo X t‘C(iﬂ
Wﬁb

3) Drug interactions.
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