AN
BETA-ADRENOCEPTOR BLOCKING DRUGS
IN
SURGICAL PRACTICE L
\\\Q‘ SR
THESIS
Submitted For The Paatial Fuliliment
04 Mester Degree 1In
GENERAL SURGERY
i
W f WAGIH LAMIE BASTA
M.B.,, B. Ck.

Ain Shams University ,

. \

R >
SUPERVISED BY
Prof. Pr. REFAAT KAMEL Pr. ALAA ELDIN ISMAIL
Professor of General Surgery Lecturer of General Surgery

Faculty of Medicine PR
Adr Shams Undivensdity o

{” - -
Maktab El-Shark, Zagazig : -‘.._ y

Central Library - Ain Shams U‘niversity



TO
MY PARENTS

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



[ W

b
i‘
b
| N
r‘

ACKNOWLEDGEMENT

I wish to express my deep, Sincere gratitude to
Prof. Dr. REFAAT KAMEL Preocfessor of General Surgery,
21in Shams University, for his enthusiastic teachin
and constant erncouragement, supervision and revision
of this work, Ee is a great example to ﬁe proudly

followed.

I also want tc express my deepest thankfulness teo
Dr. ALAA EL DIN ISMAIL Zecturer of General Surgery, Ain
Shams University for his unigue Co-operation, and his
continuous guidance, suggestion and assistance, without

which this work would not have come to ligkt.

I am thenkfull to my wife for her help and many

sacrifices.

w. L. BASTZ

Central Library - Ain Shams University



44 oo

Chapter

Chapter

Chapter

Chapter

Chapter

Lhapter

Charpter

Charter

Surmary -
References

Zrabic Summary

L

v
CONTENTS
Receptors e . [ - e
Pharmacokinetics of beta-adrenoceptor

blockirg drugs .o e R -

Pharmacodynamic properties of keta-
adrenoceptor blocking drugs ‘e

Beta-adrenocceptor blocking drugs in
cardiovascular diseases - cen

Beta-blockers and thyroid hormoae

Beta-adrencceptor blockers andé the
gastreintestinal systen . . e

Portal hypertension and tleeding
cesophageal varices ces . .

Beta-adrenoceptor blockade in
bleeding oescophageal varices eee

Beta-adrenoceptor blocckers and
endocrinclogical discrders ... ‘e

Miscellaneous uses for
beta=-adrencceptor biockade ... “en
Adverse reactions and corntraindications

Beta-adrenoceptor blockade and
anaesthesia ens ‘e - een

Central Library - Ain Shams University

PAGE

ii

ka

[
[ ]

|
1y



AV

INTRODUCTION

The development of the beta-adrencceptor blocking
drugs can be considered one of the landmarks in the histery

of the pharmacclogic research.

The introduction of beta-adrenoceptor blocking drugs
to the field of clinical medicine has provicded one of the
major triumphs of this century. The pioneers of this Iield
hypothesized that beta-adrenocceptor blockers would be
beneficial in the treatment of angina pectcris, but they
could not foresee the large spectrum of their therapeutic
indications that are now being discovered., Beta-adrencceprtor
blockers are used now with success in the management of a
wide variety of disorders as thyrotoxicesis, portal hyvper-
tension and myocardial infarcticen. Beta-bleckers were not
discovered by chance, they were synthesized by 3lack and
his colleagues working at Imperial Chemical Industries (ICI)
in England (1). Dichloro-isoprenaline (DCI) was the first
synthesized beta-adrenoceptor blocking drug and it had
potent intrinsic sympathomimetic activity and increase the
resting heart rate. (2) D C I was not clinically useful
because of its toxicity by virtue of its adrenaline like
action (3). The first derivative that I.C I <developel was
pronetholel. Although a more potent beta-adrenoceptor blogking

drug than D C I , pronetholel has intrinsic sympathomimetic
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activity. The undoubted clinical potential of pronetholol

was nct achieved because the new drug was found to preduce
tumours in mice that had received high dose for a long

pericd of time. ICI were able to replace pronetholol with
propranolol, that was definitely not carcincgenic and didé

not have any intrinsic sympathomimetic activity. (3) wWithin
the last two decades, a long list of new members cf beta-
adrencceptor blockers is provided. This contain acebutolol
{(Sectral}, atenolol (tencermin), metoprolol(lopresor),
cxprenolol (trasicor), pindolol (Visken), practolol (Eraldin),
propranolol (inderal), sotalol (Sotacor), timolol (Blocarden),

nadoiol (Corgard), and labetaliol (trindate). (4)

The aim which stimulated the synthesis of these agents
was the search of members which are specific to the organ
wanted, with heigher efficacy and least side effects. Most
of these drugs are available now to the clinicians in many
counteries, In the United States, until 1983 only atenolel,
metoprolcl, nadolol, pindolol, propranclcl and timolol are
approved by Food and Drug Administration for use in hyper-
tension. Several others are presently uncdergoinc active
clinical investigations in U.S.A. (3} The members of beta-
adrenoceptor blockers appear 1o have the same useful and

acdverse effects, However differences in pharmacologic
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properties as intrinsic sympathomimetic activity, membrane
stabilizing, potency, metabeclism and passage through blood
rain barrier may prove clinically of importance. With
introduction of beta-blockers intc clinical practice problems
arose as in patients with peripheral vascular disease leading
to stimulation of trials in cardioselective members.
Similarly propranolel with high doses and frequency of
administration in case of hypertension stimulated the trials
in members with preclonged action which can be given once or
twice cCaily. Combination of beta-adrenoceptor blocking
¢rugs with diuvretics and a beta-blocker with a weak alpha

blocking effect (labetalol) are now also available. (4).
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CHAPTER I

RECEPTORS

The concept of pharmacologic receptors is approximately
75 years old. Although it was not until 1948 that Ahlguist

classified adrenoceptors as alpha or beta.

However Dale was the first to make significant use of
the receptor concept in connection with the sympathetic
nervous system. From the work of Dale it was known that
ergot alkaloids prevented only the motor (excitatory) action
of epinephrine (6). Evidence favoring the existance of
receptors is overwhelming and the chclinergic receptors have

been successfully isoclated.

Receptors are defined as the specific cellular structures
with which drugs and hormones first interact. They may be
located intracellularly or at the cell surface. Only molecules
that can bindé to the receptors by virtue of some complementarity
in structure between receptors and drug will be active. Once
such binding has occured, a biologic Process may ¢r may not be
stimulated depending cn whether an agenist {(receptor stimalatinc
érug) or an antagonist (receptor blocking drug) has occupied

the receptors.{7)
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The groups in the drug combining to the binding site

H

the receptor are called (Ligands).

9]

The recepter along with the molecules involved in the
multistep sequential reaction comprise the "pharmacologic

receptor system".

The adrenergic receptor system has been the subject of
a plethora of publication. Binding to adrenergic receptor
by agcinst is usually followed by activaticn of the enzyme
adenylate cyclase, located on the inner surface of the cell
membrane. This enzyme catalyses the conversion of A T P to
cyclic A M P which called "Second messenger". On the other
hand alpha receptor stimulation decreases ¢cyclic A M P. (B)
Sutherland and his colleagues developed the now widely
accepted theory that the link between receptor binding and
bioclogic response often was to be found in the form of so
called "Second messengers" such as cyclic 3' 5'- adencsine
monophosphate and other cyclic nucleotides, Cyclic 2 M P
appears to activate a class of enzymes known as protein
Xinases, which phosphorylate a wide variety of important
stbstrates, which in turn appear to mediate the characteristic
Tesporses attributed to many &rugs and hormones (9. Although
the recepter hypothesis had its roots in the early werk of

Largely (1905) and Clark (1937), vet, it was not sicnificantly
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appreciated by pharmacologists, until 1948, when Ahlguist
publisheé his classic paper on adrenergic receptors., He
irntroduced the concept of o and 8~adrenergic receptcr to
explain the action of a series of sympathetic amines on

various smooth and cardiac muscle. (&)

It was appreciated very early that various subclasses
of receptor existed, Now it is generally accepted that
beta-adrenergic receptors fall into distinct subclasses,
The existence of distinct B-adrenergic receptor subtypes
termed Bl ang B2 was first postulated by Lands and co-
workers. (10) This classification was based on the rank order
of potency of a series of drugs in eliciting biclogical
responses. {11} This differentiation into Bl and B,y-
adrenergic receptors has resulted in a classification of
tissues into Bl—adrenergic tissues, such as the adipose
tissue (Lipolysis) the jejunum (relaxation) ané the heart
(force and rate), these tissues are particularly sensitive
to norepinephrine, and tissues predominantly B -adrenergic
in nature, which are particularly sensitive to epinephrine,
such as striated muscle (lactic acid procuction), the uterus

(relaxation) andé the bronchial tree (relaxaticn). (12)

The concept now is that Bl-adrenoceptors are located

primarily on the myocardial cell membrane, although some
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investigaters suggest that there are Bl—adrenoceptors in

the kidney that mediate, at least in part, neurally generated
release of renin. the Bz—adrenoceptors are locatecd orn the
cellular membranes of other organs including the bronchi,

& I T, uterus and skeletal muscle. (5)

Moreover, Bl and Bz-adrenoceptors may occur side by

side and in varying proportions in various tissues (12).

The distribution of adrenergic receptors and the
responses that occur when they are activated are shown in
table (1), and figure (l). 1In general the effect of
activation of a-adrenoceptors in smocth muscle is excitatery,
while that of Bz-adrenoceptors at such sites is inhibitory,
although this is not an absolute rule. In other tissues,

B-adrenoceptors can mediate stimulatory effects.

More recently a third type of adrenergic response
termed dopaminergic has been defined. These responses are
most potently stimulated by the norepinephrine precurser
dopamine. Dopaminergic receptors are found in certain
brain regions and also in the renal vasculature, where

they apparently cause vasodilatation. (7)

Most recently investigators have directly probed these

receptors by using radioactively labeled hormone andé drug
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derivatives, termed radioligands, which have greatly aided
the investigation of adrenoceptors, their phvsiologic

regulation and their molecular properties. (13).

According to Lefkowitz (7) continuous exposure of
tissue to catecholamines leads to refractoriness or desensitization,
This is accompanied by marked alteration in B-adrenoceptors
with comparable reduction in their numbers., An up-regulation
(elevation in the number of receptors) of Cardiac B-adrenoceptors
was observed by Glaubiger and Lefkowitz after chronic treatment
of rats with propranolel (15). This may be associated with
hypersensitivity of the beté-adrenergic receptors to agonist
and may explain the "withdrawal effects” which occur in
patients with ischaemic heart disease upon sudden cessation

of therapy with beta-adrenoceptor blockers. (2).

Receptor density is decreased with ageing, so that an
initial small dose of beta-blockers in the elderly should
be cautiously increased, especially in view of the possibility

of impaired cardiovascular function (1).

The number of Cardiac B-adrenoceptcrs have been shown
tc increase in hyperthyroid animals and decrease in
hypothyroid animals, (16) and this may explain the beneficial

effects of B-adrenoceptor blockers in these diseases.
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Figure (1): Effects of stimulation of the sympathetic svster:

Eetal effects be‘ta2 efifects

fronchodilatation
Coronary vasodilatation

*ncrezsed rate and
force of contraction
Hepatitc rluccneogenesis
Insulin release
Relexation of pregnant
uterus

increased renin release

release of free fatty
acids

VYasodilatation

ALPHA JOPAITINE
Alpha2 effects

Inhibition of sympathetic
cutflow

Extrapyramidal effect

Inhibitien of prolactin
release
fFegulation of noradrenaline
reuptake

Alphay effects
Visceral and peripheral
vasoconstriction

Contraction of bladder
neck (and uterus)

Increased force of
contraction

Tnereased renal and
mesenteric blood flow

From Feely et al,, 1983 {4).
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Table 1= Resporses medioted by adrenocepters

- 10 -

—_ - .
Cell. OTEAN. OF SySiem Adrenoceplor
affeqred 1ype Respomse
Bi>5s Increased automaticity
Heart ) . 5, Increased conduciion veloom
’ ) Increased exoitability
By (?also &) Increased force of contraction
o Constriction of anenes and veins
Blond vessels L. B Dilaiation of coronarn aneries
B Dilataton of most anenes
a Bronchoconstriction
Lung b c- o Ba>B, Bronchodilatanon

Skeletal muscle

Smooth muscles:
Utenne moscle. .

Eve .. .. .. a
Intestina’ muscle .. £
a
Mast cells . . .. .. 8
Platelels . .. .. anf
Metabolism: ~
Gluconcapenesis .. a
a (bver)
heart
Glveogenoivss . . g: gskﬂﬂ)ﬂ
muscle}
Linolvsic (white
adipacvies .. Bew
Caiongenesie (brown
adipocvies) . B
Hormone scerehon:
Glucagon B
a
Insulin B-
Parathyroid hormone .. 8
Renin .. B
Neurotransmilier release:
Acetylcholine e
. . . -
Noradrenaline . . .. E(’ﬁ«\

Increased force and duration of contracuion of fast
contractmp muscle.

decreased torce and durathion of contrachion of
siomcontracting muscle (hence tremor)

Retaxation

Mydriasis

Retaxation

Aupmentation of release of mediators of anaphylas
Inhibiion of telease of mediaiors of anaphiiaws
Aggregation promoted

Promoted
Promned
Promoted
Pramoted

Promoted
Promotcd

Promnied
Inhibited

Promoied
Promoted
Promored

Facilitaied {sheleial
neuromuscular junction),
intibited {sympatheli
gangha and imestine —
leading 10 inhibivon
relaxanan)

Inhibited

Faciliieted

From Lees, 1981. (14)
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