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Responses to Adrenergic Stimulation

(continued)

e Has both weimiermpand inhibicomy
effects.

* Responses due to different membrane

> 1 constricts visceral) smooth muscles.>m&”
> : contraction of smooth muscle.= %&E@i‘}.‘
»2n . increases HR and force of contraction.-"%,
> : relaxes bronchial smooth muscles.

-

: adipose tissue, function unknown



Drugs acting on autonomic ganglia

Increases activity Decreases activity
- Direct effect - Ganglion blockers-
>Acety|cho!91e »Hexamethonium
»Nicotine (Low doses) »Macamylmamine
- Indirect effect » Pentolinum
oG
(ACE inhibitors) » Trymethaphan

» Physostigmine
> Neostgmine

> Parathion
»DFP



Drugs acting on Postganglionic sympathetic

nerve endings

Increases actlwty .
4 Release NE (TEA)
» Tyramine

» Ephedrine
> Amphetamlne

Decreases activity

< Block NE Synthesis
»Metyrosine
< Block Storage
»Reserpine
» Guanethidine
< Prevent Release
> Bretylium
< False transmitters
< Methyldopa



Drugs acting on Muscarinic receptors

Increases activity Decreases activity

> Acetylcholine > Atropine >twepitie

»scopolamine



Drugs acting on Beta adrenergic receptor

Increases activity e Decreases activity
e B stimulators * B blockers
> Isoproterenol > Propranolol >#%
* P,stimulators »Metaprolol
»Salbutamol

. * 3, blockers

» Terbutaline
Atenolol

* 3, blockers

Butoxamine



Drugs acting on Alpha adrenergic receptors

Increases activity Decreases activity
(o, stimulators) (o blockers)

> Methoxamine »Phenoxybenzamine
» Phenylepinephrine ~ Phentolamine

Prazocin (o, blockers)
» Yohimbine (a,blockers)



Red = sympathetic actions
Blue = parasympathetic actions

]‘ LACRIMAL GLANDS

Stimulates tears
EYE
Contraction of irls radial
muscle (pupil dilates) ﬂiAUVAR\’ GLANDS
k, viscous secretion
Contraction of irls sphincter
muscle (pupil contracts) Coplous, watery secretion
Contraction of cillary muscle
(lens accommodates for near vision)
TRACHEA AND BRONCHIOLES
Dilates T
Constricts, increases secretions HEART
Increased rate; increased contractility
ADRENAL MEDULLA Decreased rate; decreased contractility

KIDNEY

Epinephrine and norepinephrine secreted /

GASTROINTESTINAL

Secretion of renin ([}, increases;
i1y decreases)

Decrease in muscle motility and tone;
contraction of sphincters

Increased muscle motility and tone

URETERS AND BLADDER Y. GENITALIA (female)
Relaxes detrusor: contraction / 7 | Relaxation of uterus
of trigone and sphincter b{/”- ) .| BLOOD VESSELS
Contraction of detrusor; { lJ X (skeletal muscle)
relaxation of trigone and sphincter - Dilation

GENITALIA (male)

Stimulates ejaculation
Stimulates erection

(skin, llmll? m&‘?‘zﬁ%
Constriction




Autonomic drugs
1. Parasympathomimetics.
2. Parasympatholytics.
3. Sympathimetics.
4. Sympatholytic.
5. Ganglion stimulants & ganglion blockers.

Parasympathomimetics [Cholinomimetic drugs]

Acetylcholine (ACh) receptor stimulants and cholinesterase inhibitors together
comprise a large group of drugs that mimic Ach (cholinomimetics or
paragympathomimetics).

holinoceptor stimulants: they are either:

Irect-acting cholinomimetic agents bind to and activate muscarinic and/or
otinic receptors:  1- Choline esters:

*Ach * Methacholine * Carbachol * Bethanechol



|

2- Cholinomimetic alkaloids:  * Pilocarpine

| I-Indirect-acting agents inhibit cholinesterases —*increase the endogenous
Ach in synaptic clefts and neuroeffector junction — stimulate cholinoceptors.
The are classified into:

Reversible Irreversible

= Physostigmine & neostigmine. Organophosphorus compounds:

= Neostigmine substitutes: . - Echothiophate -Isoflurophate

(edrophonium, : - - Ware gases e.g. sarin &soman.

pyridostigmine, ambenonium, - Thiophosphate insecticides e.g.

benzpyrinium and demecarium) parathion &malathion.

s M
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Source &
chemistry

Absorption &
distribution

Metabolism

Actions
|

1) Reversible cholinesterase Inhibitors

Physostigmine

Natural plant alkaloid Synthetic
Tertiary amine Quaternary ammonium compound

neostigmine

Complete oral absorption Partial oral absorption .

Passes BBB Cannot pass BBB
Both are metabolized by cholinesterase
1-Muscarinic (eye): Miosis, 1-Muscarinic (mainly GIT&

accommodation for near vision, | urinary tract)
| | 10P, lid twithches,

lacrimation] 2- Nicotinic — Muscle

2- Nicotinic—sMuscle twitches (direct & Indirect
twitches (Indirect action only) action)

3- CNS:_Stlm_uIat_lon 3. CNS- no action
(convulsions In high doses)




According to the binding with Ch.E. enzymes:

1- Bind reversible by electrostatic bond with anionic site—>Edrophonium

2- Bind reversibly with both anionic & esteratic sites

Physostigmine, neostigmine.

3- Phosphorylation of the esteratic site — Organophosphorus compounds




Clinical uses:

Physostigmine :
A) Eye drops:
1- Glaucoma.

2- Counteracts action of mydriatics after fundus examination.

recent adhesion between iris and lens [alternatively with mydriatics].
heimer dementia but newer drugs are better.

tropine toxicity: It antagonizes central and peripheral action but not preferred due

NS toxicity



Neostigmine :

1- Reversal of paralysis induced by non-depolarizing neuromuscular
blockers during surgical operations.

2- Postoperative retention of urine (Catheterization is better alternative).
3- Postoperative paralytic ileus.

4- Myasthenia gravis.

tidote to atropine toxicity.

64 Glaucoma.
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(2) Irreversible cholinesterase Inhibitors

= Echothiophate &lIsoflurophate — eye drops for glaucoma.
= \Mare gases [e.g. sarin & soman].

= Thiophosphate insecticides [e.g. Parathion & Malathion]
Pharmacokinetics:

» All organophosphates (except for echothiophate) are well absorbed from the skin,
lung, gut, and conjunctiva and distributed to all parts of the body, including CNS.

lophosphate insecticides (parathion & malathion) are prodrugs. They are
Wdly activated in insects and vertebrates. Malathion (not parathion)is rapidly
mgtabolized by other pathways to inactive products in birds and mammals but
ot in insects (considered to be relatively safe).

N.B: Fish cannot detoxify malathion



5. Cholinesterase reactivators [ oximes]:

“*Pralidoxime (PAM): [30mg/kg bolus dose then 8mg/kg/hr IV infusion until
clinical improvement] can break the bond between organophosphates and the
enzyme, so the enzyme becomes free and hydrolyzes Ach at the receptors.

“*Diacetylmonoxime (DAM): like pralidoxime but can cross BBB and reactivate
central cholinesterase.

6. Diazepam for convulsions, and artificial ventilation for respiratory failure.

o Early dfter intoxication and formation of organophosphate-enzyme complex —>
spoptaneous reactivation of the enzyme can occurs that can be hastened by oximes.

thin a few hours, the organophosphate-enzyme complex loses one alkyl group renders it
0 longer susceptible to reactivation—>ageing. So cholinesterase reactivators should be
dministered as early as possible.



Mecamylaming %

=D MAM@; a compeRive
Nicotonic. Hleckade o the jana\:q
ond is Pﬁmﬁ\j ased ‘o

OWER RLOOD PRESSURE

W En«evgenc:j S yuokiws .
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oWs
d m yodriats

>Topical atropine causes mydrias (dilation of the pupil).
i stolight, and eyveloplegia (inability to fo

Aaminations

motility states of the
(involuntary voiding of

vagus nerve
nigx heart ra
ful in bradycardia after acute Myocardial infraction
Secretions:
-opine blocks the salivary glands (producing dry mouth),

rimal glands




Classification of SympathomIimetics

W &"“VW directy b2 7“"&«* et

> Direct-acting: " /,\%&m

s
sJ&lh\‘C Ww s Vendt,

. Selective: salbutamol ( (B2), dobutamine (B1)

gok\.\'@\-oc

. Non-Selective: adrenaline, noradrenaline (B &
alpha receptors)

> Indirect-acting ~S:ee
o Releasing agents (amphetamme)

T i pretaice

Jampicte
» Uptake inhibitors (cocaine, tricyclic s

antidepressants TCAS) e

> Mexabelism

NE ank G .
« MAO Inhibitors i by ken

> Mixed-acting (ephedrine, pseudoephedrine)

3




e » Sympathomimetics
-@ér;@j@‘;&

" They are also classified into:

> Catecholamines: (adrenaline, NA,
dopamine, dobutamine, iIsoprenaline)

> Non-catecholamines: s emsses!
(synthetic alpha-agonists & beta-
agonists, e.g. phenylephrine, ephedrine,
amphetaming)




Alpha-stimulants

> Pressor. agents:
. o Ua&c:u\w consoiction
- Phenylephrine ="
> Mucosal decongestants:
- Pseudoephedrine, Oxymetazoline
> Alpha 2-agonists:
- Clonidine & alpha-methyldopa

\Tvmkemw o
e/& Pregrowgy inducel Wupertension.

5%\ Canved. Qebeond,
P eertenston
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Alpha-stimulants

1- Pressor agents

> [hese are non-catechoelamines that/%igwm
INCrease peripheral vascular resistance
(PVR) & arterial blood pressure (both
SBP & DBP)

> [They reduce renal blood flow (RBF) &
splanchnic blood flow due to al-
vasoconstriction

13



Phenylephrine

> Is a direct acting, synthetic adrenergic drug

> It has predominantly direct al-agonist effect,
a vasoconstrictor & It Is used as:

Preswm
> Pressor agent
> Nasal decongestant agent (vasoconstriction)
> Mydriatic agent (ophthalmic solutions)

> Vasoconstrictor agent with I?cal anesthetics
WA
( ) RM (}Mﬂﬁ‘w

14



2. Mucosal decongestants:
Pseudoephedrine, Oxymetazoline

Oxymetazoline (Otrivin)

Useful in allergic rhinitis,
common cold & SInusitis — SEF iR
Oxymetazoline is used in | || Nasa

Ophthalmic drops for i Congestion
relief of redness of eye y

assoclated with swimming,
colds or contact lens

=> \asocensimckion n Sinuses y
0116, s C.‘*%es oV :
- ‘)f&f\ﬂe(wum ——_bRgéMOQ \'\a.eﬂ 15
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Alpha 2-agonists
(Clonidine & methyldopa)

> Centrally acting antinypertensive drugs:
clonidine & methyldopa (Aldomet)

> These act centrally to produce inhibition of
sympathetic vasomotor centers, decreasing
sympathetic outflow to the periphery

> Methyldopa Is used In hypertension during
pregnancy.

> They are rarely used because of risk of
rebound hypertension on withdrawal of
therapy 17




Beta-ad [ENOCEPILIOIS (FECEPLONS)

Two subgroups 3; 3,

B,-adrenoceptors: et e

7
> Heart —> Increase HR, contractility &

=D Jeerwivepi Meat.

conductivity
> Kidneys == Increase renin release

d} > Vas0Constric tav

L\\}“@I
\ »
{Angﬂﬁgmw
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B-Stimulants Ventoln’

Inhaler

1. Selective Bz_gomsts St
Salbutamol (Albuterol) (Ventolin) e
> nhon-catecholamine

> can be given by inhalation, orally &

Injection
> Shornt acting bronchodilator .
> lts t 1 is about 4 hours e mﬁeﬁ“‘

(")
> Has arapid onset of action (acute

asthmatic attacks)
OPcate bronchh ot akkaeles.


http://images.google.jo/imgres?imgurl=http://img.alibaba.com/photo/10819784/Ventolin_Salbutamol.jpg&imgrefurl=http://www.alibaba.com/product/sheikhw-10819784-0/productdetail.html&usg=__wBmEtlRv6JJ9bBDKF9GObcyF5b8=&h=617&w=372&sz=21&hl=ar&start=16&um=1&tbnid=3y0otXkYq4YkBM:&tbnh=136&tbnw=82&prev=/images%3Fq%3DSalbutamol%26hl%3Dar%26lr%3Dlang_ar%26sa%3DG%26um%3D1
http://images.google.jo/imgres?imgurl=http://img.alibaba.com/photo/10819784/Ventolin_Salbutamol.jpg&imgrefurl=http://www.alibaba.com/product/sheikhw-10819784-0/productdetail.html&usg=__wBmEtlRv6JJ9bBDKF9GObcyF5b8=&h=617&w=372&sz=21&hl=ar&start=16&um=1&tbnid=3y0otXkYq4YkBM:&tbnh=136&tbnw=82&prev=/images%3Fq%3DSalbutamol%26hl%3Dar%26lr%3Dlang_ar%26sa%3DG%26um%3D1

Sulmeterol & Formoterol |

> IS a long acting brenchodilator: similaro
salbutamol with longer t % (12 hr)

> Have a delay onset of action

> It IS useful In prophylaxis of bronchial

NS Repeatel. artolss
aSt h ma Q‘ff,trt speeilc xme. & DT

> Not useful for acute attacks 2wecase $-de ddaj onseh

> Not recommended as monotherapy &
highly efficacious\when combine with
corticosteroid. Mt

CaMiR
Ank -inYeekon T Hamp ton.
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2. Selective Bl-agonist

Dobutamine
S a synthetic, direct acting catechoelamine
nOtrOpIC Sym pathomlmetlc = 1 convracxity.

- |S Used In congestive heart fallure (CHE) to
INCrease cardiac output

- Inotropic support after cardiac surgery.
- Septic and cardiogenic shock

23
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G Yol

3. Non selectlve B-stimulants:

Isoprenaline (Isoproterenaol)
> A synthetic, direct acting drug gk
> It Is a catecholamine with non-selective
B1 & B2 agonistic activities
> It Increases SBP & HR (Bl effect) &

decreases DBP effect) = Vasobiiation oot

> It IS rarely used to Increase heart rate In
heart block & to stimulate heart in

candiac anest;

Main choice &) \km?:j )
s Phvenaline

24



Mixed Alpha & Beta agonists

Adrenaline (Epinephrine)

> It IS an endegenous catecholamine
synthesized in adrenal medulla &
certain areas in brain

> Commonly used therapy (drug of

CNOICE IN'EMErgency. situations)

\\> w\\g? Qecansc o- Nee
Qopid onseX.

25



Pharmacodynamic effects

Joso Cov\gk({c,\'\bm

> On blood vessels:
Response differs according to site of vessels:

- SKIn, mMUcCoUS memprane & VISCera

arterioles contain al receptors & show
vasoconstriction

- Skeletal muscle vessels contain mainly 5,
receptors that show vasodilatation

Rewerbers Pov l\cxmu“ﬂgf
o o D Smectn M corsincien v’ 2 Uens AN (QL\) Ua o andicrors
-Cg D mﬁ{;‘hﬂ &ilatation > Haart = 1 connack\y

actroes / t R
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Therageutic uses Pleenaline”

\s.\m\sg‘ § Nwe st
6 % iw\?o ti‘e:& WNeark.

> Cardiac arrest (cardiopulmonary resuscitation-
CPR)

> Severe allergic reactions (anaphylactic shock &
angioedema): .S i

Accamitaion ol Mucus twie Avvwad

o Physiological antagonist to histamine & stabilizer of mast
cells

> \Jasoconstrictor with LA w S

> Chronic open angle glaucoma (topically):

vVasoconstriction; reduces aqueous humor production &

N
I O P &\-e\!c e pressue =
bowrral
wa:m)? W Khe E;':im teads ¥o TOPY 31




Noradrenaline (Norepinephring)

> It has alpha agonist, p;-agoenist & weak
B, agonist effects

> It Increases both SBP & DBP (potent ol
effect)

> Itis mainly used to treat shock as a

Lo R

VaSOCONStrictor st

33



Dopamine

> Itis an alpha, beta & dopaminergic agonist ek

> Increases renal blood flow due to D1
vasodilatory effect on renal circulation

> At low dose, activates Bl receptors on heart,
INCreases cardiac output, heart rate & BP

> At VEry nighrdeses, activates alpha =5,

NECEPLONS, CAUSES vasoconstriction

> |Is the drug of choice for shock (cardiogenic &
Septic) and IS given by continuous Iinfusion to

improve renal blood flow e
AP

34



Indirect-acting sympathomimetics

Amphetamines

> Are Important because can be misused as
a central psychostimulants that improve

mood & alertness =
> ACtS b?%leasing endogenous NA from

adrenergic neurons after being taken up
INnto neurons

35
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Therapeutic USes of.amphetamines

> Narcolepsy (excessive abnormal sleep in
adults- daytlme) s

> Attention deficif | hyperklnetic disorder
(ADHD) in children (abnormal
pathological hyperactivity):
amphetamines improve attention, reduce
hyperkinesia)

38



Direct & Indirect sympathomimetics

Ephedrine

> Mixed-action drugs Iinduce release ofi NA
from pre-synaptic terminals and they
activate adrenergic receptor on
poSstsynaptic membrane

> Non-catecholamine

40



Ephedrine

> It IS non-selective agonist, stimulate
both alpha & beta receptors & its effects

are similar to that of@drenaline

> Ephedrine raises systolic & diastolic =~
blood pressure by vasoconstriction &
cardiac stimulation

> It causes bronchodilation
> IS give orally.




Therapeutic uses

A
> Bronchial asthma ®sase=

> Mydriatic agent & nasal mucosal
decongestant

> Pressor agent in chronic orthostatic
Nypotension

> Heart block to Increase heart rate

42



1. PHARMACOLOGICAL ACTIONS OF ALPHA BLOCKERS \ b\ e_
. PN BlOCkHer™s 4

: ’ )

Blockade of a, vasoconstrictor receptors produces

tation & decrease in ¢ ial blood pressure. @ D qu ZOS\V\ o

2 Seleexie =\ blocker; Suitble Ror Onee &h\:j Adminsvatian
% Eye: > 2 Usellal tn Wgporbension , benign prestatic Wypartrophy.

Blockade of a; receptors in the radial muscle of the iris
leads to miosis.

Phenerghenzamine s,
3.Headache, nasal congestion (vasodilatation of the

Fromel & pesalvessels 2Tcrevarsabile, non galectie orel oy ackry o-leck
> US&Q&»\‘ I kveatement ok ‘)L\aeoc&wmm%‘wm

THERAPEUTIC USES _j__> 'ﬁdf\—SQleC\‘;.\le , WWS.L\)\Q, “\seckgue O{—‘o{oc ‘KQ‘/
SUselul n Hyparkensive ansis asoeiared Wl high
Cﬂ*EC\I\.Q\QWQ\V\e \QJO{C ™ E&Qé AS \n e\(\gmq\{vw%nm

4. Benign prostatic hypertrophy to relax
bladder sphincter muscle & reduces urine
retention

5. Peripheral vascular disease e.g. Rayna

ndrome (spasm of the upper limb blood

on exposure to cold weather).
s

PHARMACODYNAMICS OF BETA BLOCKERS

Reka %\DQ‘CQ rs %

1. CVS: These agents decrease heart rate, myocardial
contractility ¢ output & 02 consumption. They
decrease renin release by kidneys

2. Bronchi: producing bronchoconstriction & may
precipitate in asthmatic attack.

ducing a reduction in intraocular pressure (10P)

Gt sdile dog

THERAPEUTIC USES OF BETA BLOCKERS
1.CVS indications: oy b\ A\
Essential hypertension P -,_':) L‘P& g@\u 14 Ng
: Beta-blockers are cardioprotective by reducing
cardiac work & myocardial O, demand.
Acute myt al in ion (AMI) to reduce infarction size & to
prevent ne

Arrhythmias like ectopic beats & t ycardia

2. Glaucoma: timolol eye drops reduces production of
aqueous humour & the high IOP

3. Hyperthyroidism to reduce manifestations of
sympathetic over-activity in the disease.

5. CNS indications:
Migraine proy

Chronic anxiety to control excessive sympathetic manifestations.ef
anxiety

:E'ﬂec&mps



