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GENERAL PHARMACOLOGY
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e Enzyme induction is reversible. It occurs over a few days-months and
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passes off over 2-3 weeks after withdrawal of the inducer.

Examples of Enzyme Inducers

s

Phenytoin & carbamazepine- phenobarbitone — rifampicin -

wole

griseofulvin - & androgen- nicotine- chronic alcohol ingestion. _
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*Enzyme Inhibition

Clinical significance of Enzyme Inhibition: e o
% Drugs inhibiting the microsomal enzyme systems = | activity =

>t 0{"}‘7 HEL | their own metabolism — drug level.— T Orug E Plect .

E s oo ol iz €@ | metabolism of other drugs metabolized by these enzymes — drug

interactions e.g.: bl
Mebaboiw3) +ET 032 e | . inx
“ Ciprofloxacin — | warfarin metabolism — bleeding ~ **#™“*™
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warkarin 3 =t

waadn debaboim ) 51 gsen - Cimetidine — | carbamazepine metabolism — toxicity
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, N I Examples of Enzyme Inhibitors anbi g
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J- V1 Cimetidine- chloramphenicol - ciprofloxacin- erythromycin - ketocenazol -
Lonale e 2 (F) estrogen, progesterone, contraceptive pills.
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2. Pathological factors which affect hepatic activity e.g. liver failure — 0 5
A . s s . L. A s Low Ean G’,Jq’,’yv
prkien o= @ s el gtarvation, cancer — | activity of HME — need to adjust dose—~ 4:3' J',”.:/’f #3 gCu Vi
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sybesldlis 0 o 3. Pharmacogenetic variations in metabolizing enzymes e.g. slow &

o g g EMole fast acetylators (see pharmacogenetics).
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4. Hepatic blood flow: drugs | hepatic blood flow — |drug matabolism —

es9l ) o yeell « 5. Age: | enzymatic activity in extremities of age - adlt & P\l LT
ackivhen uir les o 2V

s _,7\ qé..:’\ _)(:Jj-l -
e Premature babies have | conjugate of chloramphenicol — fatal
Liver Jiesey! bi biote
gray baby syndrome. -;,,\:r o 0L —

6. Sex: female sex hormones are HME inhibitors — receive lower doses
Wwas U 'Gﬁé‘\j 0’! v 59\ 9’ les ﬁﬂj—«' e—/

than male.
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7. Drug properties: lipophilicity — hepatic metabolism of drugs.// !

8. Drug dosage: toxic dose can deplete substances needed for drug

detoxification e.g. paracetamol toxic dose — depletion of GSH—

accumulation of toxic metabolite NAPQI =~ % i ax - L—> G el <2
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EXCRETION OF DRUGS B

1- The kidney:

e It is the most important route of excretion. It occurs through:

1. Glomerular filtration:

~ + e For hydrophilic free (non-bound) drugs with M.W. < 500 (i.e. < the

glomerular pores). e.g. mannitol

Factors affecting glomerular filtration
1) size o € olnygs

| 5L s s el % Glomerular filtration rate (GFR) s 1A 9wl O
bleeet Flows0) 244" 2 o Plasma protein binding (PPB) = prevents filtration —> N g b o Lyl
Pllakim N2y 2 N p® ‘}'l_ Li\lrabion
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2= Active tubular secretion: through special transport system (carrier) —

—

saturable & site for competition.

- e Acid carrier e.g. for penicillins, probenecid, frusemide, uric acid
Ty s ol gy x| SECCHTELSS TOTP P : ’

* Lo ol - Probenecid —| tubular secretion of penicillin—1 duration of
\ action of penicillin
e A w>s . . . . . . . s =l
U1k p1o) e Jsl e 7 frusemide —| tubular secretion of uric acid —hyperuricemia W‘_C;é et ”&
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as an adverse effect.{} A
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e basic carrier e.g. for digoxin, quinidine. .

7%= Active tubular reabsorption: <&
hydaphopic = L, g

, —~ e Unionized form of drug (lipophilic) — tubular reabsorption
P =)

% Changes in urinary pH: affect excretion of drugs
basic p‘f@ %—} acidic. Medta. —s T oni zed —> Lreacration
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Afferent Efferent
arteriole arteriole

1)Filtration @ 5,501 s gaay o3a 04+ (o JBI (95 20¥ drug JI pulie

hydrophobic J! (9 Huii gl Size of Ji+
cell membrane J/ ;i3 clia el lipophilic JI ¢3Y

1. Filtration
2. Reabsorption
3. Secretion
4. Excretion

ot LoosP lipe 8 05 vl dBw o < Glomerular
capillaries
wfor free 0‘"{? = un bowrel +s Albumine

2)Reabsorption : ® M”'Oﬂ/z«w( = arbles pas | polman's
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Peritubular
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acid carrier
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Urinary excretion
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e Alkalinization of urine (Na (o0 K Acetate, Bicarbonate, Citrate) —
1 renal excretion of weak acid drugs e.g. Aspirin, Barbiturates
e Acidification of urine (NH4Cl or Ascorbic acid "vit.C") — 1 renal

excretion of weak base drugs e.g. amphetamine. ephedrine

. Saliva. ¢ p& 9 Caws sle el t @
2 GIT: (e 5 - et
: . . 200
OopP Z2y ¢~ » * Saliva: e.g. Morphine, lodine, Metronidazole — metallic taste T e

wcite foooo o]

ST IS EVPIER * Stomach: e.g. Morphine— gastric wash is done in a&ute morphine

toxicity despite it is administrated by IV route.

b WopS)

* Bile: in active or conjugated form ? intestine — EITHER °

@ o Excreted in large intestine— stool
gas pe. Jols « @ o Reabsorbed — enterohepatic circulation e.g. Morphine, Rifampicin
e a(’(‘] (o Some antibacterials are excreted in bile in an active form — useful

5,141 oI\ a0 53d

in: - treatment of cholecystitis & typhoid fever e.g. Ampicillin

- patients with renal impairment (No need for dose adjustment)

o * Stool: conjugated metabolites & poorly absorbed orally
=

'[ <1 i e 3. Lungs: e.g. volatile liquids (inhalant general anesthesia), gases (CO>)
’ W p
4- Sweat: e.g. Rifampicine — red discoloration of sweat

excretion
— 5- Breast Milk: - Many drugs are excreted in breast milk — can affect baby

- lipid soluble and basic drugs are trapped in breast milk

Rifampicin
Capsules USP -

Rx only
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PARAMETERS OF ELIMINATION | include — metabolism & excretion

1. Systemic clearance (Cls)

Definition
o [t the volume of a fluid cleared from the drug per unit time.
Cls = Ka X Vg

- Ke — Elimination rate constant = 0.693
tin o

oAt
- So, systemic clearance Cl1= 8:693 X V4
W preane) £L0 ti2

2 WAy e\ slee o The systemic clearance is equal to the sum of individual organs clearances
v organ O cwes! (yl . . .
N{) PR . & the clearnce by the liver, kidney, lung, ....etc.
I_‘a,u’ fﬂu'J' D Cls = renal clearance (Clr) + non-renal clearance (Cinr)

Factors affecting drug clearance

1. Blood flow to the clearing organ (directly proportional). g2sb
2. Binding of the drug to plasma proteins (inversely proportional). p v

» ) e ks © _3: . Activity of processes responsible for drug removal as hepatic enzymes,

i , ) . : +ivk
Excreton aed glomerular filtration rate and secretory processes (directly proportional). T actsrd _
I fobalism ionifi ¢ . , Lo Lees AT,
+ Significance of clearance b gatd] Bl Yool ! S gl ols
1. Calculation of the maintenance dose (MD) = 7%~ 21V~ cub “’:’r =
- ' = N
2. Adjustment of the dosing regimen for drugs eliminated by glomerular
. . .. g 25
filtration e.g. dosing of gentamicin Pl o) 20
— Koy J1 62 g Vur Psis
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Drug Clearance by the Kidney :n:l 2 g:zz: o D ) Wghapidic 1 V5V
“artery s
Drug dose : - ronal L dmie o
“ (e.g. 500 mg) ] A
‘ i'\\> Urine

Normal GFR =125 ml/min

Vi (e.g. 10L)

Your kidney (filter) will clear a given volume
of fluid per unit time “free of drug”. 23

L/hr/kg, ml/min etc. - +Time



