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Cholinergics

· Remember, these mimic acetylcholine and should therefore yield parasympathetic effects
· Effects include DUMBELS (defecation, urination, miosis, bronchoconstriction, electrical changes (heart), lacrimation, secretion)

Direct-Acting (Agonists)

· All activate muscarinic receptors, some also activate nicotinics (carbachol, e.g.)

· Low oral bioavailability

· Contraindicated in Parkinson’s, pregnancy, etc.

Choline Esters

· Due to quarternary state, do not cross BBB

1. Acetylcholine – short ½ life makes it useless

2. Methacholine – strong effect on heart (use for paroxysmal atrial tachycardia)

3. Carbachol – use for open-angle glaucoma, least antagonized by atropine


4. Bethanecol – give PO or SC but not IV (increased adverse effects).

Natural Alkaloids

· Cross BBB to cause arousal, excitation, headache, and tremors

· Stimulation of salivation and sweating is particularly prominent

1. Muscarine – no therapeutic uses, found in poisonous mushrooms (mycetism)


2. Pilocarpine – use for open-angle glaucoma, xerostomia (Sjörgen’s syndrome)

Indirect-Acting (Cholinesterase Inhibitors)

· Effects are dose dependent

Reversible (Carbamates and Quarternary Alcohols)

· Hydrolyzed by plasma esterases

1. Edrophonium – use to diagnose myasthenia gravis; never for cholinergic crisis

2. Physostigmine – crosses BBB, use to treat antimuscarinic toxicity by atropine, Scopolamine

3. Neostigmine – does not cross BBB, use to treat myasthenia gravis, can directly activate Nm
4. Tacrine – used for early Alzheimer’s
Irreversible (organophosphates)

· Bind covalently to esteratic site, bond is strengthened by loss of alkyl group (aging)

· Hydrolyzed by paraoxonases

1. Isofluorophate – Distributed in all tissues, unlike echothiophate

2. Echothiophate – may be used for open-angle glaucoma if carbachol and pilocarpine prove ineffectual

Anti-Cholinergics (aka Anti-Muscarinics)


· Remember, these block acetylcholine receptors and should therefore yield sympathetic effects
· Effects include blind as a bat (mydriasis), red as a beet (flush), dry as a bone (xerostomia), mad as a hatter (psychosis), and hot as a hare (increased body temperature).

· All competitively block muscarinic receptors (quarternaries block nicotinics as well)

Tertiary Amines


· Cross BBB

· Do not block nicotinic receptors

1. Atropine – (natural) behavioral effects, biphasic cardiac response (low dose = bradycardia, high = tachycardia), relax smooth muscle, decrease secretions, etc.

2. Scopolamine – (natural) motion sickness, vestibulation, biphasic cardiac response, relax smooth muscle, decrease secretions, etc.

3. Homatropine, Cyclopentolate, Tropicamide – [eyes] used to examine mydriasis and measure cycloplegia
4. Pirenzepine, Telenzepine – [GI] primarily block M1 to decrease gastric secretion in peptic ulcer

5. Dicyclomine – [GI] use for visceral hypermotility and spasms

6. Oxybutynin, Oxyphencyclimine – used to relieve bladder spasms following urologic surgery

7. Benztropine, Trihexyphenidyl – [CNS] use to treat Parkinson’s
Quarternary Ammonium Compounds

· Do not cross BBB

· Able to block nicotinic receptors

1. Propantheline, Methantheline, Mepenzolate, Methscopolamine – use for visceral hypermotility and spasms, as well as duodenal ulcer treatment

2. Glycopyrrolate – use for visceral hypermotility and spasms, duodenal ulcer treatment, and cardiovascular disorders; pre-anesthetic drug of choice to reduce salivation (due to mild effect on heart in comparison to atropine)

3. Ipratropium – key respiratory drug, use to treat bronchial asthma and COPD

Adrenergics

· Remember, these drugs have sympathetic effects
· Direct activation of adrenergic receptors, stimulate release/inhibition of reuptake, and reflex homeostatic mechanism (e.g. heart)

( - ( Agonists

· Refer to chart below for cardiovascular effects

· Causes general vasoconstriction, relaxation of smooth muscle, ( GI motility and bronchorelaxation.

1. Epinephrine – used for glaucoma, anaphylactic shock, asthma. Hits (1 (2 (1 (2 receptors, diabetogenic effects (( insulin, ( lipolysis).

2. Norepinephrine – used for hypotension and neurogenic shock. No (2, vagal reflex overrides direct effect, vasodilates cardio/pulmonary vessels.

3. Dopamine – [renal] used as "renal drug" causing vasodilation in kidneys; also for cardiogenic and septic shock. Inotropic in low doses; chronotropic in high doses; no to CNS; tolerance.
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( 1 Agonists

· Effects smooth muscle (vasculature, visceral and sphincters)

· ( BP associated with sinus bradycardia

· Adverse effects: hypertension, anginal pain, headache, anxiety and rebound congestion

· Not degraded by COMT therefore longer lasting

1. Methoxamine, phenylephrine – use for orthostatic hypotension, nasal decongestant and mydriatics (p).

( 2 Agonists

· Effects presynaptic terminals and pancreatic ( cells; hits ( 2 and/or imidazoline receptors

· Cause a decrease in central adrenergic tone

· Adverse effects: sedation, xerostomia, drowsiness, dizziness, impotence, (hypertension)

1. Clonidine and apraclonidine – used for withdrawal from tobacco, alcohol and opiods; second drug of choice for hypertension; glaucoma, preoperative sedative, ADD; modulates release of norepinephrine hits ( 2 and imidazoline receptors.

2. Guanabenz, guanafacine, tizanidine – use for spinal cord spasticity; hits (2 receptors.

3. Methoxamine and rilmenidine – use for neurogenic shock.

Nonselective ( Agonists

· Activates (1 (2 (3 receptors

· Vagal reflex adds to direct effect of drug (see chart above)

· Net effect: pronounced (HR; vasodilation of all vascular beds.

1. Isoproterenol – [heart] used for Torsade de pointes (ventricular tachycardia) and (-blocker overdose; less hyperglycemia than epinephrine since no (2 insulin inhibition

( 1 Adrenergic Agonists

· Effects myocardium and renin producing juxtaglomerular cells of kidneys

· Inotropic cardiovascular effect (( contractility and conduction)

· Adverse effects: fear, anxiety, tremors, hypertension, palpitations, anginal pain, arrhythmias, pulmonary edema, hyperglycemia, tolerance

1. Dobutamine – [heart] used for in emergencies for cardiac failure and cardiogenic shock.

( 2 Adrenergic Agonists

· Effects visceral and vascular smooth muscle and liver

· Bronchodilation and enhanced mucociliary clearance (mucous secretion is increased)

· Tolerance due to receptor down regulation

· Adverse effects: headache drowsiness, dizziness, anxiety, tachycardia, palpitations; hypokalemia (stimulates K+ reentry into skeletal muscle); hyperglycemia and hypoxemia (( ventilation/perfusion ratio; asthma)

1. Albuterol, terbutaline, metaproterenol, salmeterol – used for asthma and chronic obstructive pulmonary disease (COPD); aerosol administration.

2. Ritodrine – used as a uterine relaxant in premature labor
Indirect Acting Adrenergics

· Stimulates release of norepinephrine, dopamine and seratonin from peripheral and CNS

· Effects similar to norepinephrine; enters CNS; tolerance to central effects

· Toxicity includes hypertension, negative psychic effects, nausea and vomiting, dependence.

1. Amphetamine, methamphetamine, methylphenidate – used for narcolepsy (no tolerance) and attention–deficit hyperactivity disorders.

Other Indirect/Mixed Action Adrenergics

1. Tyramine, methyldopa – used for hypertension (m); false neurotransmitters which are taken up by adrenergic neurons then transformed into octopamine which displaces norepinephrine form adrenergic vesicles; causes sympathetic effects if administered with MAO inhibitor (prolonging effect of norepinephrine)

2. Cocaine – used as anesthetic; indirect acting adrenergic drug that blocks catecholamines uptake.

3. Ephidrine – used for asthma, COPD; enhances release of norepinephrine; less potent than epinephrine.

Anti–Adrenergics (aka Adrenergic Antagonists)

· Remember, these drugs have parasympathetic effects (dumbels)

	
	( adverse effects
	( adverse effects

	CNS
	fatigue, nervousness, headache
	asthenia, insomnia, nightmares

	Heart
	hypotension, tachycardia, palpitations, arrhythmia
	bradyarrhythmias, acute heart failure, pheochromocytoma

	Resp
	nasal stuffiness
	( airway resistance

	GI
	Nausea, vomiting, diarrhea
	Nausea, vomiting, diarrhea

	GU
	incontinence; erectile dysfunction; inhibits ejaculation
	impaired male sexual activity

	Metab
	( insulin release, hypoglycemia
	masking of hypoglycemic dysfunction, ( VLDLs


Nonselective ( Receptor Antagonists

· Blocks ( receptors effecting: smooth muscle (vasodilation causing orthostatic hypertension) and ( HR (reflex sympathetic stimulation); presynaptic terminals (abolish/reverse catecholamine effects); pancreatic ( cells (( insulin release); trigone and sphincter of bladder (urination)

· Larger doses hits more receptors

1. Phenoxybenzamine – pheochromocytoma; used for irreversible ( blockade 

2. Phentolamine – used for frost bite

( 1 Receptor Antagonists

· Similar to above: slight ( HR (reflex sympathetic stimulation); ( contractility due to inhibition of phosphodiesterase (degrades cAMP); "first dose phenomenon" causing syncope (fainting) and subduing reflex response.

1. Prazosin, doxosin – chronic hypertension and hypertensive emergencies; Raynaud's disease; frost bite; benign prostatic hypertrophy, heart failure (( preload/afterload)

( 2 Receptor Antagonists

1. Yohimibine – used for male sexual dysfuntion

( Receptor Antagonists (( Blockers)

· Competitively reduce ( receptor occupancy causing parasympathetic effects

· Indicated for: hypertension, cardiac arrhythmia, angina pectoris, glaucoma, migraines, anxiety/panic attacks

· Contraindications: (see chart above); pt's with diabetes (masking of symptoms of caused by hypoglycemia); asthma and COPD; elderly (induced hypothermia)

· Intrinsic sympathomimetic activity (ISA) and partial agonists – "PAL" (propranolol, acebutolol, labetalol)

· Membrane stabilizing activity (MSA); local anesthetic – "LAMPP" (labetalol, acebutolol, metoprolol, pindolol, propranolol)

Nonselective ( Receptor Antagonists

1. Propranolol – used as a local anesthetic, enters CNS; similar to carvedilol but without (1 effects

2. Nadolol, timolol, pindolol, careolol, sotalol – used as a local anaesthetic; nadolol ( CNS

( 1 Receptor Antagonists

1. Acebutolol, atenalol, betaxolol, esmolol, metoprolol – esmolol IV only; metoprolol enters CNS; atenalol ( CNS 

( - ( Receptor Antagonists

· Predominantly ( and (1 blockers causing ( TPR (orthostatic hypotension), ( change in HR and CO (partial agonist activity), reflex tachycardia

1. Labetalol, carvedilol – partial agonist (l)

Indirect Acting Anti–Adrenergics

1. Metyrosine –used for pheochromocytoma (too much catecholamines) with ( blockers to inhibit tyrosine hydroxylase in catecholamine synthesis

2. Guanethidine – inhibits release of norepinephrine and depletion of norepinephrine stores

3. Reserpine – blocks storage of norepinephrine

Ganglionic Drugs

· Receptor Agonists – Nicotine, carbachol, cholinesterase inhibitors
· Receptor Antagonists – Trimethaphan, mecmylamine, tubocurarine (blocks at Nn receptor), anti–muscarinics
Nicotine

· Low/intermediate dose – stimulates cardiovascular system, anorexia, nausea, urination

· Large dose – depolarization blockade, depression, apnea, paralytic ileus.

