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145 92Y) (e pwal) aldy

il o) sall a3t (Metabolism) iy -1
ol dsadll G ShaSl LK
(Biotransformation)

iy Aadl gl (Excretion) globY)-2
Gl Jslls Adliaall gall Bl g e sl
L e 5 lalll g sl s o) jaall
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Administration
and disposition

~ Distribution

Metabolism

Metabolites

= Disposition
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Figure No. 1: DRUG METABOLISM PATHWAYS
Drug
Oxldation Conjugation
(Cytochrome P450's) (Glucuronidation etc.)
CO")UQat‘Oﬂ “
Metabolite esssss——— Stable Adducts
Polar Non-polar
Species Specles
Renal Elimination BiliaryElimination
{Urine) (Stool)
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Results of Biotransformation

m Active drug and its metabolite to inactive
metabolites —  most drugs (ibuprofen,
paracetamol, chlormphenicol etc.)

m Active drug to active product (phenacetin —
acetminophen or paracetamol, morphine to
morphine-6-glucoronide, digitoxin to digoxin etc.)

m Inactive drug to active/enhanced activity
(prodrug) — levodopa - carbidopa, prednisone —
prednisolone and enalapril — enalaprilat)

m No toxic or less toxic drug to toxic metabolites
(Isonizide to Acetyl isoniazide)

18-17 - il a s 4o 13

Pro Drug Active Drug

rug drug

drug is inactive
before metabolism

effect directly

18-17 - i a5 ism 14
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Biotransformation of drugs into active
(or more active) metabolites
Initial drug Active metabolite
= Allopurinol = Aloxantin
= Amitriptilin = Nortriptilin
= Acetylsalicylicacid = Salicylic acid
n Butadion » Oxyfenbutazon
= Diazepam = Dismethyldiazepam
= Digitoxin = Digoxin
= Codein = Morphine
= Cortizol = Hydrocortizon
- Methyldopa = Methylnoradrenalin
= Prednison = Prednisolon
= Novocainamid = N-acetylnovocainamid
= Propranolol = N-oxypropranolol
18-17 - Sl m s dusm 15

ORGANS OF DRUGS METABOLISM

= liver

= kidneys

= muscle tissue
= intestinal wall
= lungs

= skin

= blood

18-17 - s du s 16
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These are the types of reactions performed
by the Cytochrome P450 system
= Aromatic hydroxylation Phenobarbital, amphetamine
= Aliphatic hydroxylation Ibuprofen, cyclosponine
= Epoxidation Benzo [a] pyrene
= N-Dealkylation Diazepam
» O- Dealkylation Codeine
» S- Dealkylation 6-Methylthiopurine
» Oxidative Deamination  Diazepam, amphetamine
= N-Oxidation Chlorpheniramine
= S-Oxidation Chlorpromazine, cimetidine
= Phosphothionate oxidation Parathion
= Dehalogenation Halothane
» Alcohol oxidation  18-17- < Ethanol 19
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Pancreatic duct
Duodenum

Mesenieric vein

il a5 4 s 21
Fluid compartment Tissues Flow rate (nL/minute  Time to complete
per 100 g tissue) drug distribution
Well perfused viscera Brain, lungs, heart, liver, ~ 50-400 <2 minutes
kidneys, adrenal,
thyroid, Gl tract
Intermediate perfusion: ~ Muscle, skin, red 5-12 60-100 minutes
lean tissue marrow, non-fat
subcutaneous tissue
Poorly perfused: fat Adipose tissue, fatty 1-3 300 minutes
marrow, bone cortex
18-17 - b yn s dupem 22
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Factors that influence on drug metabolism

Factor

Reaction type

Age (newborns,
children, elderly)

Decreasing of metabolism speed

Pregnancy

Increasing of metabolism speed

Genetic factor

Various reactions

Liver pathology

Decreasing of excretion speed of drugs,
depending on their kinetics, type and stage of]
liver disease, increasing of bioavailability and
decreasing of excretion speed of orally
administered drugs with high hepatic clearance

GI pathology

Changes in metabolism in GI epithelium

Nutrition character

Increasing of metabolism speed of certain drugs
in case of diet with dominance of proteins and
carbohydrates

heavy digestive.disorders linked with starvgtio

Decreasing of metabolism speed in case olq
Lintal ar nratain)

i ihias - A8 ja 5 4 pa Alva
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Environment

Increasing of metabolism speed ij
in contact with chlorine insecticide

Alcohol

— one time consumption

Depressing of enzymes that
metabolise drugs

— chronic consumption

Induction of enzyme system

[Smoking

Increasing of metabolism of certain
drugs (i.e. theophyllin)

Way of excretion

Metabolism in liver before entering

system circulation (first going-
hrough effect) after peroral

administration of drugs

Time of introduction of
drugs

Circade changes in drugs
metabolism

Interaction of drugs

1817 - L »s 5+ @NZYME reaction 25

Stimulation and depression of

) @l 28 AUC of e st g Al Qe 1 Jldia
as e Je 150 S g g liall J5lii eaie % 150
Gl jl Aelu aay AN ilS a5 Saquinavir g s S

e J sl g gpand) 805 sall 2053583000 4 Naringen
M5 elaa¥l Gl oaa s 28U 3 352 5all CYP3A4 a3 Janis

AUC 321 g5 L Saquinavir ity
e Saquinvir 3 AUC (a2 35 28 Gl ) g J g 34 oS gsd)

Saquinvir - AUC =S (0 (i Caaldy 1) JHlEL

18-17 - il a s 4o 26

% 220 ) AUC

CYP il 3 Jagis

Slay ) St e i Ule
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Presystemic elimination

Circulation—tissue
interface (for example,
blood—orain barrier)

Target tissue

Cass

04

00,

Enterocyte

Small intestine

@ Drug yoy Proc that decrease drug delivery to targets
B mMetabolite _’- Processes that enhance drug delivery to targets
-17 - b 4
18-17 dd“);} s Nature Reviews | Drug Discggery
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Excretion : 459 1kl
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INTESTINAL-LIVER RECIRCULATION
404l 4 gaal) ABISY

Ca° —= _‘

b= A Jady ldg aY) o) gal)
2l siadl glucoronidase
A gal) a8l )
i A Ay sa¥)
L0 4 gaal) 48lalS
A Gl (any A
‘“,é B_yia A 5 g 0
581 e
dandll)

Mevers

(J&n) sl

Fuc. 1L10. Kimeuno-newenolditk 'nf“ﬁ‘ﬁ‘m&‘}‘nﬁ;nn Beuecrs (Cxema). 30
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Excretion : 453 ¢kl
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Renal arterial blood flow
(52 1700) 4adyf5id 1.2

G848 0sa 1.5-1

Glomenular fitration (f [GFR]____ Jusa&l) zeadds il

:DTubular secretion (fixed capaqy@ oY) I8y

C]Tubular resorption (pH effectis

&ﬁ\giéﬁﬁd\ﬁﬁgw 2 Ay ea¥)
Q985 4y plsl) i) 8 Lphaliaiia) Sla
Ao Ghoall Jama B il paall Auloa

Laiay) dals)

Afferent / ' Proximal
arteriole Bowman's tubule
capsule
KEY

) - Fittration: blood to lumen
w = Reabsorption: lumen to blood
[E:) = Secretion: blood to lumen

[E:} = Excretion: lumen to external
environment

A 2
Renal venous blood flow L oq Urle o)
(0) =1 (GFR) + e oL TS - rate of TR
18-17 - &l a s dugn 33
Efferent z:gl‘lg:ﬁ:' Jia gl Sl (e 35 -l Ay gaY)
arteriole < ( Gl gl i B pmta€ EilaaS (gl ] gy
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—p _Torend
b vein

Collecting -1
duct

E

To bladder and

maant
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U 1+10PHurine -PKa

P 1410PHplasma-PKa

U 1+10PKa-PHyripe

P 1+10P%~PHplasma
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Excretion : 4:55¥ z1 k)

Ca 4y JiE ; (pH 8.5-5.5) <lalll ik e gk -3
Iate ea Lpplall) 3aall v gull) sldal) e Glall) L) aal)

b Laasyy

Sl sbll) Jia dyga¥) AS A Al o (B lall) Jlerind ol

Mia (s giaal giaed) g Galld 501 9

490 Lagad 5 :( pH 7.3 -6.8) oY) quls 3k oo gkl 4
ey g o ISy adl) B Bas) gial)
daay Aol Gosls sl Jaly qulall aa kY (3l

a_ydl)

3 9 3aY) 9 Il b sl 9 Jand )92 1) g (o gl a8 gl Jha 3>

el silo

36

18-17 - el a5 3y s

i ihias - A8 ja 5 4 pa Alva

27/09/2018

18



27/09/2018
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dDe/dt= Cp .Clt
=15 *2 = 30 yg/min

18-17 - il a s 4o 41

;\Jﬁ\www‘ dadalll Glea
:Abatl) A3y b e Bl i Vid, K 48 e 2y -2
Clt=K.vd
14 o g ) A gal) A jal) jaad) zigal o sieY) -3
L e ganag slas] pe Al o) gall (o amund! 41 iual)
iy £ 9al (5 9a0 AN aal) duud gy ALKl Adiail) (g gt g Badaa
Sl Baalg B s gdll e aldi g gulanl) ye sl

Cit=Q.ER
C C M\égﬁﬁ\ﬂgﬂ\dm:q
ER = A-SV walddl) Jua : ER
a5 Ca  CA pall Tpas€l) L) sl padind
g2l 354 CV 1817 -l m s dupm 42

i ihias - A8 ja 5 4 pa Alva 21



27/09/2018

)9l (sa euaﬂzglﬁ\ dodatll Clua

S Al gisal oo LRI iy Ll oSy TAUC 42 20 222 4
£ 9l daly ) A gl

F=1inlIV <A=F. Dose

Gl = F Dose
AUC |~

n<h
TE i &

18-17 - il a s 4o 43

MJM\QAM%J&\M\ <l
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Comparison of Clearance of a Sample Drug
to Clearance of a Reference Drug, Inulin

Clearance Ratio Probable Mechanism of Renal Excretion

Cl

druy . .
a = < Drug is partially absorbed
~inulin
('?drug I
~a Drug is filtered only
“inulin
f.',‘{’dmg _ ) _
g Drug is actively secreted
“Finulin

adl) T alay G A) opudy ) QIS )
g1 aad) aal) iy S 5108 Shag o) (g g Y g
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