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(JPharmacokinetics

» well absorbed and active for hypertension orally

* Given intravenously in emergencies (Esmolol)

* Lipophilic drugs (e.g.propranolol) are subject to extensive first pass
metabolism

* Lipophilic beta-blockers enter the brain more readily than do polar
drugs and so central nervous system side effects (e.g. nightmares,
sedation, tremor) occur more commonly.




Classification of B- Blockers according to Increasing
Lipophilicity
More lipophilic means more side effects ( CNS)

Lo moderale, i l\

Acebutol

: Propranalol
Atenolol Bisoprolol

Alprenol

nodalol Timolol
metroprolol
betaxol
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* Some beta-blockers (e.g. oxprenolol) are_partial agonists and
possess intrinsic sympathomimetic activity. drug acceptable
when they have failed to tolerate a pure

antagonist (e.g. patients with angina ).

* Beta-blockers with additional vasodilating properties are
available. This is theoretically an advantage in treating
patients with hypertension. Their mechanisms vary. Some

(e.g. labetolol, carvedilol) have additional a-blocking activity.

* Nebivolol releases endothelium-derived nitric oxide
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Indications include :

* HTN  hyporfunaton

S |
HTN with angina ischemic heart disease =3 INYINes
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* Topically for glaucoma treatment ( timolol) Q\?"L’?‘M‘ )
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Adverse effects and contraindications :
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e Decompensated heart failure — B-adrenoceptor antagonists ’
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e Heart block — 8-adrenoceptor antagonists can precipitate or S GG

worsen heart block.

e Metabolic disturbance — B-adrenoreceptor antagonists — -H“G\awo\g Ry Qe It S
worsen glycaemic control in type 2 diabetes mellitus. \A?\— e gfos 2 W
Also increase in TG levels and reductionin HDL !!! .
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e Pharmacokinetic interactions: 8-adrenoceptor antagonists
inhibit drug metabolism indirectly by decreasing hepatic

blood flow secondary to decreased cardiac output. This
causes accumulation of drugs such as_lidocaine that have

such a high hepatic extraction ratio that their clearance

reflects hepatic blood flow.
e Pharmacodynamic interactions: Increased negative inotropic
and atrioventricular (AV) nodal effects occur with

Verapamil, lidocaine and other negative inotropes.
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Table 28.1: Examples of B-adren%«ors in chinical use

Drug Selectivity Pharmacokinetic features Comment
Propranolol Non-selective Non-polar; substantial presystematic First beta-blocker in clinical use
metabolism; variable dose requirements;
multiple daily dosing
Atenolol By-selective Polar; renal elimination; once Widely used; avoid in renal failure
daily dosing
Metoprolol Byselective Non-polar; cytochrome P450 Widely used
(2D6 isoenzyme)
Esmolol By-selective Short acting given by i.v. infusion; Used in intensive care unit/theatre
renal elimination of acid metabolite (e.g. dissecting aneurysm)
Sotalol Non-selective Polar; renal elimination A racemate: the p-isomer has class
(t-isomer) IIl anti-dysrhythmic actions (see
Chapter 31)
Labetolol Non-selective Hepatic glucuronidation Additional alpha-blocking and

partial 3,-agonist activity. Used in
the latter part of pregnancy

Oxprenolol Non-selective Hepatic hydroxylation/glucuronidation Partial agonist
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CALCIUM-CHANNEL BLOCKERS — Ak hyperhersive. Aggents J1 5™ g5 st

* Drugs that block voltage-dependent Ca channels are used to
hypertension and angina.

* There are three classes: -g\éf\ W— @’"”’T‘: Po\rp ppans >

»Phenylalkylamines: (Verapamil) target mainly cardiacmyocytes—
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» Benzothiazepines : (Diltiazem) target mainly cardiacmyocytes—— WL Ce C\Nm_@)\

—

(\J aso dil a"l'wﬂ’? Q\@P J:C'Y\:‘ :Wl
» Dihydropyridines : ( Amlodipine,Nifedipine) relax smooth muscles  \\% s Nt N
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* Mechanism of action (vasodilators}— |, )\, I —H,e e QDQGJ@ Q—Q ancﬂ\uw?

»Calcium-channel blackers inhibit Ca2 influx through voltage- G Slahigy -
dependent L-type calcium channels 2 wesdloche
P YP ' Q. vadlex -I-a.clfl\uj Cav(h
3t the heart-
» Calcium-channel blockers therefore relax arteriolar smooth H. orthostatic
. : . hypotension
muscle, reduce peripheral vascular resistance and lower arterial N b (ol \
blood pressure. s 02 (Bl e (I Y SIS
K‘er-o\ ~) postural J\
* Pharmacokinetics hypotension

» absorbed when given by mouth.
» Nifedipine has a short half-life and many of its

adverse effects (e.g. flushing, headache) relate to the peak

plasma concentration. Slow-release preparations improve its

profile in this regard.



» Amlodipine is renally eliminated and

has a_half-life of two to three days and produces a persistent

antihypertensive effect with once daily administration
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¢ Dihydropyridine calcium-channel blockers :

v'Amlodipine :

» most prescribed CCB

» Stands on strong evidence, to improve mortality and morbidity
» Acheives slow rate to release, ( less side effects)

»Once daily 5-10 mg per day

e Adverse effects of CCB X
= ysually well tolerated,—aQL_\; Sde e Pl k) SR LS Lo o 9l bo Ui m 8 ) (gl (s
= Short-acting preparations (e.g. nifedipine capsules) cause

flushing and headache (reflex tachycardiain some cases). - -,
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= Ankle swelling (oedema) isicommeon. G- @0 ) i e ied
= The negative inotropic effect of verapamil exacerbates
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= Constipation is common with verapamil.

/3Pl
Drug interactions e’”‘;"’"" o
q~
Intravenous verapamil can cause circulatory collapse in pa'ients PRSP (7 X1

treated concomitantly with B-adrenoceptor antagonists. (J“ S Gsbs Lo ‘; )- S} 8



Table 28.2: Examples of calaum-channel blocking drugs in clinical use

Class Drug Effecton  Adverse effects Comment
heart rate
Dihydropyridine ~ Nifedipine 1 Headache, flushing, Slow-release preparations
ankle swelling for onceftwice daly use
Amlodipine 0 Ankle swelling Once daily use in
hypertension, angina
Nimodipine 1 Flushing, headache Prevention of cerebral vasospasm after
subarachnoid haemorrhage
Benzothiazepine  Diltiazem 0 Generally mild Prophylaxis of angina, hypertension

Phenylalkylamine  Verapamil Constipation; marked

<

negative inotropic action

See Chapter 32 for use in
dysrhythmias. Slow-release preparation

for hypertension, angina
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THERAPEUTIC
INDICATIONS

APPROVED CALCIUM-CHANNEL BLOCKERS

—  HYPERTENSION

J

— ANGINA

" SUPRAVENTRICULAR

et Verapamil § Diltiazem § Nifedipine ShiabbbrbbEEEEEErEt Amlodipine § Nicardipine
51
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Approved indication Use witl: caution
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PRINCIPLES OF DIURETIC ACTION

* Increase the rate of excretion of Na* (natriuresis) and of an accompanying anion,
usually CI-.

Ly Qs 2 = wrinekia~ 31 3 E‘J')

* Most clinical applications of diuretics are directed toward reducing extracellular
fluid volume by decreasing total-body NaCl content.
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Classes of Diuretics .
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CHAPTER 20 / Pharmacology of Valuine Augulation 43
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* Osmotic diuretics ~LicN7 5 .
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