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DRUGS AFFECTING THE AUTONOMIC NERVOUS SYSTEM

INTRODUCTION:
Hemicholinium: inhibits transport of choline from extracellular fluid into the cytoplasm of the cholinergic neuron which is 


     supported by a carrier system that cotransports sodium

Botulinum toxin: blocks the release of acetylcholine from vesicles.

Black widow spider venom: causes all of the cellular Ach. stored in vesicles to spill into synaptic gap.

Pirenzepine: a tricyclic anticholinergic drug that selectively inhibits M1 in the gastric mucosa. At therapeutic doses it does not 


cause many of the side effects seen with the non-subtype-specific drugs. Used in duodenal and gastric ulcers.

Hexamethonium: blocks nicotinic ganglionic receptors.

Tubocurarine: blocks nicotinic neuromuscular junction receptors
Types of muscarinic receptors

M1 or M3: stimulates or inh enzymes, hyperpolarization, secretion or contraction.
M2: dec HR and force of contraction

Types of 
CHOLINERGIC AGONISTS:
Direct acting:
· Acetylcholine: not used therapeutically due to multiplicity of actions and rapid inactivation by acetylcholine esterase

Decrease HR, COP, and blood pressure. Increase secretion, urination, and meiosis

· Bethanechol: muscarinic mainly, used in postpartum or postoperative non-obstructive urinary retention
· Carbachol: nicotinic and muscarinic, rarely used due to high potency and long duration of action. Used as meiotic.

· Pilocarpine: natural product, used topically to produce a rapid meiosis in glaucoma. Potent stimulator of secretions but not used in this indication.
Indirect acting (reversible, anticholine-esterase):

· Physostigmine: Action 2-4 hrs, stimulate CNS, used in glaucoma, atony of intestine or bladder, antidote for drugs with anticholinergic action as atropine, phenothiazines and tricyclic antidepressants.
· Neostigmine: Action 2-4 hrs, polar (no CNS actions, used in myasthenia gravis and as an antidote for tubocurarine.
· Pyridostigmine: Action 3-4 hrs, used in myasthenia gravis
· Edrophonium: Action 10-20 min, used in the DIAGNOSIS of myasthenia gravis
Indirect acting (irreversible, organophosphate cpds that bind covalently to anticholine esterase):

· Echothiophate: as isoflurophate. 
· Isoflurophate: an ophthalmic ointment for open angle glaucoma (meiosis), action ONE week
Reactivation of acetylcholinesterases:

· Pralidoxime (PAM): can reactivate inhibited acetylcholinesterase if given before aging of the enzyme
CHOLINERGIC ANTAGONISTS:

Antimuscarinic agents: (the most useful as it blocks parasympathetic only) 
· Atropine: central and peripheral muscarinic blocker, half life is 4 hrs, action for 4 hrs (days when used topically in the eye), used as mydriatic, antispasmodic, antidote for cholinergic agonists (insecticides & poisonous mushroom), and antisecretory agent for respiratory tract prior to surgery, SE: dry mouth, blurred vision, urinary retention, tachycardia, constipation, and CNS (restlessness, confusion, and hallucination).
· Ipratropium: Inhalation in asthma and COPD
· Scopolamine: Profound action on CNS, longer duration of action, used in motion sickness, blocking of short term memory (in obstetrics to produce amnesia and sedation).
Ganglionic blockers (block nicotinic receptors in ganglia):

· Nicotine: resulting first in stimulation of and followed by paralysis of all ganglia.
· Trimethaphan: Short acting, used for the emergency lowering of b.p. e.g. in pulmonary oedema.
· Mecamylamine: can be adm. orally compared to trimethaphan, used in moderately severe to severe hypertension.
Neuromuscular blockers:

A. Non-depolarizing agents: (Adjuvant drugs in anaesthesia during surgery to relax skeletal muscle)
· Atracurium, Doxacurium, Metocurine, Mivacurium, Pancuronium, Pipercuronium, Rocuronium, Vecuronium, Tubocurarine
· At low dose, blocks nicotinic receptors while at higher doses, blocks ion channels of the end plate.
· Drug interactions:

-dec action: Choline esterase inhibitors (Neostigmine) can overcome their action

-Inc action: 

Halogenated HC anaesthetics (halothane) can enhance neuromuscular blockade

Aminoglycoside Ab (gentamycin, tobramycin) inh Ach release by competing with calcium ions

Ca Channel blockers inc neuromuscular block of tubocurarine
B. Depolarizing agent:

· Succinylcholine: causes fasciculation (transient muscle twitches) then causes flaccid paralysis. Used when rapid endotracheal intubation is required during the induction of anaesthesia. Also employed during electroconvulsive shock treatment.

· Adverse Effects:

-Hyperthermia: when halothane is used, this may be treated with dantrolene that blocks release of calcium.

-Apnoea: This is paralysis of diaphragm and caused by genetic deficiency of plasma choline esterase.

ADRENERGIC AGONISTS:
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Catecholamines:





Non- Catecholamines:
Epinephrine, NE, Isoproterenol, Dopamine

Phenylephrine, Ephedrine, Amphetamine

1. Rapid onset of action 





1. Longer duration of action

2. Brief duration of action





2. Can be administered orally

3. Not administered orally





3. Penetrates bbb.

4. Do not penetrate bbb.

	M.O.A.
	DRUG
	RECEPTOR SPECIFICITY
	USES

	Direct-acting 
	Epinephrine
	at high doses (1, (2, VC

at low doses (1, (2 VD

inc SBP, slightly dec DBP
	1. Primary drug in emergency for acute asthma.

2. Open angle glaucoma-dec production of aq humor.

3. Drug of choice in anaphylactic shock.

4. In local anaesthetics to inc duration of action.

	
	N.E.

(Levarterenol)
	(1, (2
(1
inc both  SBP and DBP

reflex bradycardia.
	1. Treatment of shock (as it increases mean arterial bp and causes reflex bradycardia so no increase in HR) due to haemorrhage or trauma.

	
	Isoproterenol
	(1, (2 

+ve inotropic and chronotropic, inc COP, slightly inc SBP, dec DBP and mean ABP
	1. Rarely used as bronchodilator for asthma.

2. As cardiac stimulant in emergency situations.

	
	Dopamine
	Dopaminergic

at low doses (1

at very high doses (
	1. Treatment of shock (superior to NE due to its effect on kidneys) dilates renal artery by dopaminergic receptors.
2. Treatment of CHF

	
	Dobutamine
	(1
+ve inotropic and chronotropic.
	1. Treatment of CHF with little change in HR, so no inc in oxygen demand (adv over sympathomimetics)

	
	Phenylp[-=[ephrine
	(1
inc both  SBP and DBP

reflex bradycardia
	1. Nasal decongestant
2. Mydriatic
3. Treatment of supraventricular tachycardia

	
	Methoxamine
	(1
	1. Treatment of paroxysmal supraventricular tachycardia
2. Overcome hypotension during surgery (shock) involving halothane as it does not trigger arrhythmia that is sensitized by these general anaesthetics

	
	Clonidine
	(2

CNS
	1. Treatment of hypertension
2. Minimize symptoms of withdrawal of opiates and benzodiazepines.

	
	Metaproterenol
	(2 > (1
	1. Treatment of bronchospasm

	
	Terbutaline

Ritodrine

Albuterol 
	more selective (2
	1. Treatment of  chronic bronchospasm (longer duration and minimum cardiac stimulatory effects)
2. In premature labour to reduce uterine contraction

	
	
	
	

	Indirect-acting
	Amphetamine
	(, (, CNS
	CNS stimulant for children with attention deficit syndrome, narcolepsy, depression, appetite control

	
	Tyramine
	not used clinically, found in fermented food as ripe cheese and Chianti wine
	normal by product of tyrosine metabolism that is oxidized by MAO, but if adm MAO inh, it can precipitate vasopressor episodes

	
	
	
	

	Mixed-action
	Ephedrine
	(, (, CNS
	In Asthma, nasal decongestant (not now), raise bp

	
	Metaraminol
	actions similar to NE 
	in shock or acute hypotension if infusion of dopamine or NE is not possible


Another classification for adrenergic agonists

	( and ( Agonists:
	( Agonists:
	( Agonists:

	Direct acting:

1. Epinephrine

2. N.E.

Indirect-acting:

1. Amphetamine

2. Tyramine

Mixed-action

1. Ephedrine

2. Metaraminol
	(1 Agonists:
1. Phenylephrine

2. Methoxamine
(2 Agonists:

1. Clonidine


	(1 and (2 Agonists:
1. Isoproterenol

2. Metaproterenol
(1 Agonists:

1. Dopamine

2. Dobutamine
(2 Agonists:

1. Terbutaline

2. Ritodrine

3. Albuterol


ADRENERGIC ANTAGONISTS:

Adrenergic Blockers

( Blockers:
All ( blockers cause postural hypotension, tachycardia, vertigo, sexual dysfunction, nasal congestion, epinephrine reversal.

Blocking (2 causes inc in cardiac output so not used in hypertension and contraindicated in patients with dec coronary perfusion.

1. Phenoxybenzamine: non-competitive (1 and (2 blooioooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

2. ytoma and Raynaud’s disease.
2. Phentolamine: competitive (1 and (2 blocker, action for 4 hrs, used in diagnosis of pheochromocytoma.
3. Prazosin: competitive (1 blocker used in hypertension (usually combined with diuretics due to tendency to retain sodium and 

         fluid), first dose hypotension is common so reduce the first dose and adm at bed time, also in prostatic hypertrophy 

         (blockade of ( receptors dec tone of smooth muscle of the bladder neck and improves urine flow)
4. Terazosin: same
5. Doxazosin: same
( Blockers:
	( Blocker
	Specificity
	Uses

	Propranolol
	(1, (2
	Hypertension (due to dec COP and rennin secretion)
Glaucoma (due to reduced secretion of aqueous humour)
Chronic migraine (sumatriptan for acute attacks)

Hyperthyroidism (which reduces HR and potential for arrhythmias)
Angina pectoris (stable angina, as it reduces HR and force of contraction)
Myocardial infarction (arrhythmia prophylaxis after M.I.)

	Timolol (more potent than Prop.)
Nadolol (Long duration of action)
	(1, (2
	Glaucoma
Hypertension

	Acebutolol (partial agonist)

Atenolol

Metoprolol
	(1
	Hypertension (in asthmatics and diabetics)

	Pindolol (partial agonist (ISA))
	(1, (2
	Hypertension (in diabetics and pts with moderate bradycardia)

	Labetalol


	(1, (1, (2
	Hypertension (in elderly and black, alternative to hydralazine in pregnancy induced hypertension)


Adverse effects commonly observed with ( blocker:

Hypotension, bradycardia, fatigue, and drowsiness.
Drugs Affecting Neurotransmitter Uptake or Release:

1. Guanethidine: block the release of stored NE, causes dec in bp and HR, not used now.
2. Reserpine: blocks the active transport of NE, dopamine and serotonin from cytoplasm into storage vesicles, which are degraded 

            by MAO, causing depletion of NE level in the adrenergic neuron, same effects as Guanethidine
3. Cocaine: block cellular uptake of NE across the cell membrane of adrenergic neuron causing accumulation of NE in synaptic gap 

         resulting in enhancement of sympathetic activity and potentiation of the actions of epinephrine and NE
Adrenoceptors





(1





(2





(1





(2





V.C. in skin & abdominal viscera


Inc peripheral resistance


Inc blood pressure


Mydriasis


Inc closure of internal sphincter of bladder





Inhibition of NE release


Inhibition of insulin release





Tachycardia


Inc Lipolysis


Inc myocardial contractility





V.D. in skeletal vascular beds


Slightly dec peripheral resistance


Bronchodilation


Inc muscle and liver glycogenolysis


Inc release of glucagons


Relaxed uterine smooth muscle








