	
Module No. 13
DRUGS ACTING ON THE AUTONOMIC NERVOUS SYSTEM


	
LESSON OVERVIEW:
An adrenergic agonist is also called a sympathomimetic drug because it mimics the effects of the sympathetic nervous system (SNS). The therapeutic and adverse effects associated with these drugs are related to their stimulation of adrenergic receptor sites. That stimulation can be either direct, by occupation of the adrenergic receptor, or indirect, by modulation of the release of neurotransmitters from the axon. Some drugs act in both ways. Adrenergic agonists also can affect both the alpha- and beta-receptors, or they can act at speciﬁc receptor sites. The use of adrenergic agonists varies from ophthalmic preparations for dilating pupils to systemic preparations used to support individuals experiencing shock.

On the other aspect, the adrenergic blocking agents are also called sympatholytic drugs because they lyse, or block, the effects of the sympathetic nervous system (SNS). The therapeutic and adverse effects associated with these drugs are related to their adrenergic-receptor-site speciﬁcity, that is,the ability to react with speciﬁc adrenergic receptor sites without activating them, thus preventing the typical manifestations of SNS activation. By occupying the adrenergic receptor site, they prevent norepinephrine released from the nerve terminal or from the adrenal medulla from activating the receptor, thus blocking the SNS effects.

The adrenergic blockers have varying degrees of speciﬁcity for the adrenergic receptor sites. For example, some can interact with both alpha- and beta-receptors. Some are speciﬁc to alpha-receptors, with some being even more speciﬁc to just alpha1-receptors. Other adrenergic blockers interact with both beta1- and beta2-receptors, whereas others interact with just either beta1- or beta2-receptors. This speciﬁcity allows the clinician to select a drug that will have the desired therapeutic effects without the undesired effects that occur when the entire SNS is blocked. In general, however, the speciﬁcity of adrenergic blocking agents depends on the concentration of drug in the body.

Cholinergic agonists act at the same site as the neurotransmitter acetylcholine (ACh) and increase the activity of the ACh receptor sites throughout the body. Because these sites are found extensively throughout the parasympathetic nervous system, their stimulation produces a response similar to what is seen when the parasympathetic system is activated. As a result, these drugs are often called parasympathomimetic because their action mimics the action of the parasympathetic nervous system. Because the action of these drugs cannot be limited to a speciﬁc site, their effects can be widespread throughout the body, and they are usually associated with many undesirable systemic effects.

Drugs that are used to block the effects of acetylcholine are called anticholinergic drugs. Because this action lyses, or blocks, the effects of the parasympathetic nervous system, they are also called parasympatholytic agents. This class of drugs was once very widely used to decrease gastrointestinal (GI) activity and secretions in the treatment of ulcers and to decrease other parasympathetic activities to allow the sympathetic system to become more dominant. Today, more speciﬁc and less systemically toxic drugs are available for many of the conditions that would beneﬁt from these effects. Therefore this class of drugs is less commonly used. Atropine is the only widely used anticholinergic drug.


	

LEARNING OUTCOMES:
Upon completion of this module, you will be able to:
1. Describe two ways that sympathomimetic drugs act to produce effects at adrenergic receptors.
2. Describe the effects of adrenergic blocking agents on adrenergic receptors, correlating these effects with their clinical effects.
3. Describe the effects of cholinergic receptors, correlating these effects with the clinical effects of cholinergic agonists.
4. Deﬁne anticholinergic agents.
5. Describe the therapeutic actions, indications, pharmacokinetics, contraindications, most common adverse reactions, and important drug–drug interactions associated with adrenergic agonists, adrenergic blocking agents, the direct- and indirect-acting cholinergic agonists, the anticholinergic agents
6. Outline the nursing considerations, including important teaching points, for patients receiving an adrenergic agonists, adrenergic blocking agents, the direct- and indirect-acting cholinergic agonists, the anticholinergic agents.


	
POWER WORDS!


	
READINESS TEST:




	DISCUSSION
ANATOMY
· Involuntary or Visceral nervous system
· regulate BP, HR, RR, T, water balance, urinary excretion and digestive functions
· SYMPATHETIC NERVOUS SYSTEM (SNS)
· PARASYMPATHETIC NERVOUS SYSTEM (PSNS)

A. SYMPATHETIC NERVOUS SYSTEM
· Fight or flight system
· Increases BP, HR and blood flow to the skeletal muscles
· Bronchi are dilated; increases respiratory rate
· Pupils dilate
· Sweating, piloerection 
· Bowel sound decrease; digestion slows down; sphincters are constricted
· Activation of the renin-angiotensin system
· Sphincters in the urinary bladder are also constricted
· Glycogenolysis
· Immune and inflammatory reactions are suppressed

ADRENERGIC TRANSMISSION
· tyrosine 
· dihydroxyphenylalanine (dopa)  
· dopamine  
· norepinephrine      
· storage vesicles   
· action potential    
· depolarization    
· influx of calcium	
· contraction 
· release of  norepinephrine into the synaptic gap

ADRENERGIC RECEPTORS
· ALPHA RECEPTORS
· Alpha 1 Receptors
· Alpha 2 Receptors
· BETA RECEPTORS
· Beta 1 Receptors
· Beta 2 Receptors

ALPHA RECEPTORS
· Alpha 1 Receptors
· Found in the blood vessels
· Iris
· Urinary bladder
· Alpha 2 receptors
· Located in the nerve membranes
· Beta cells in the pancreas

BETA RECEPTORS
· Beta 1 Receptors
· Cardiac tissue 
· Beta 2 Receptors
· Found in the periphery
· Uterine muscles
· Bronchi
· Smooth muscle in blood vessels

TERMINATION OF TRANSMISSION
· Reuptake
· Monoamine oxidase inhibitors and catechol-O-methyl transferase (COMT)


B. PARASYMPATHETIC NERVOUS SYSTEM
· REST AND DIGEST RESPONSE
· Functions
· Relaxation of the GI and urinary bladder sphincters (urinary excretion),
· Increased motility and secretions in the GI tract
· Decreased contractility and heart rate
· Constriction of the bronchi, with increased secretions
· Pupillary constriction
· Vasodilation

CHOLINERGIC TRANSMISSION
· All preganglionic nerves in the ANS
· Postganglionic nerves of the PSNS and some SNS nerves
· Motor nerves on skeletal muscles
· Cholinergic nerves within the CNS

MUSCARINIC RECEPTORS
· Found in visceral effector organs, in sweat glands and in some vascular smooth muscle
· Stimulation of muscarinic receptors causes 
· pupil constriction, 
· increased GI motility and secretions (including saliva)
· increased urinary bladder contraction
· accommodation of the lens 
· bradycardia
· male erection

NICOTINIC RECEPTORS
· Located in the CNS, the adrenal medulla, the autonomic ganglia, and the neuromuscular junction
· Cause muscle contractions
· Autonomic responses
· Release of norepinephrine and epinephrine from the adrenal medulla

ACETYLCHOLINESTERASE
· Destroys ACh 
· Reacts with the ACh to form a chemically inactive compound

POINTS TO REMEMBER
· The ANS: SNS and PSNS
· SNS : fight or flight response
· PNS: rest and digest
· Preganglionic cells: acetylcholine (ACh); postganglionic cells: norepinephrine
· SNS adrenergic receptors are classified as alpha1, alpha 2, beta1 or beta2 receptors
· PNS: cholinergic transmission, muscarinic and nicotinic receptors

ADRENERGIC AGONISTS
· sympathomimetic drugs


ALPHA AND BETA ADRENERGIC AGENTS
· increase in BP
·  HR increases
·  bronchi dilate and respirations increase
·  sweating can increase 
· pupils dilate, intraocular pressure decreases, 
· glycogenolysis

Indications 
· Hypotensive states or shocks
· Brochospasm
· Local nasal drug for the treatment of seasonal rhinitis (Ephedrine)

Cautions
· peripheral vascular disease (atherosclerosis, Raynaud’s disease, diabetic endarteritis)
· pregnancy and lactation

Contraindication
· Pheochromocytoma (neuroendo d/o)
· tachyarrhythmias or ventricular fibrillation
· hypovolemia
· halogenated hydrocarbon general anesthetics

Adverse Reactions
· arrhythmias, hypertension, palpitations, angina and dyspnea
· nausea and vomiting
· headache, sweating and piloerection

Sample Medications 
· norepinephrine (Levophed ) IV
· epinephrine (Adrenalin, Sus-Phrine)
· ephedrine (Pretz-D)
· dobutamine (Intropin)
· dopamine (Dobutrex)
· metaraminol (Aramine)
We NEED DM!

1. norepinephrine (Levophed) IV
· shock or during cardiac arrest 

2. epinephrine (Adrenalin, Sus-Phrine)
· bronchospasm
· ophthalmic agent
· prolongs the effects of local anesthetics
· shock when increased blood pressure and heart contractility are essential

3. ephedrine (Pretz-D)
· stimulates the release of nerve endings and directly acts on the adrenergic receptor sites
· used as a nasal decongestant

4. dobutamine (Intropin)
· used in the treatment of congestive heart failure

5. dopamine (Dobutrex)
· the sympathomimetic drug of choice for the treatment of shock
· stimulates the heart and blood pressure, also increases blood flow to the kidney

5. metaraminol (Aramine)
· given as a single parenteral injection to prevent hypotension

Nursing Diagnoses
· Acute Pain
· Decreased Cardiac Output 
· Ineffective Tissue Perfusion
· Deficient Knowledge

ALPHA-SPECIFIC ADRENERGIC AGONISTS
Contraindications
· Allergy to the specific drug 
· Severe hypertension or tachycardia
· Narrow-angle glaucoma
· Pregnancy

CAUTION
· Cardiovascular disease or vasomotor spasm
· Thyrotoxicosis or diabetes
· Lactation
· Renal or hepatic impairment

Adverse Reactions
· Anxiety, restlessness, depression, fatigue, strange dreams, blurred vision and personality changes
· Arrhythmias, ECG changes, blood pressure changes and peripheral vascular problems
· NAUSEA AND VOMITING and anorexia
· Decreased urinary output, difficulty urinating, dysuria and changes in sexual functions

Sample Medication
1. phenylephrine (Neo-Synephrine)
2. clonidine (Catapres)
3. midodrine (ProAmatine)

1. phenylephrine (Neo-Synephrine)
· A potent vasoconstrictor
· Used in many combination cold and allergy products
· Parenterally, used to treat: 
· shock or shock-like states
· to overcome paroxysmal supraventricular tachycardia
·  to prolong local anesthesia 
· to maintain blood pressure during spinal anesthesia
· Topically used to treat 
· allergic rhinitis 
·  to relieve elevated eye pressure associated with glaucoma

2. clonidine (Catapres)
· stimulates CNS alpha 2 receptors
· used to treat
· essential hypertension
· chronic pain in cancer patients
· withdrawal from opiates
· CNS effects (bad dreams, sedation, drowsiness, fatigue, headache)
· may cause extreme hypotension, congestive heart failure, and bradycardia

3. midodrine (ProAmatine) PO
· used to treat orthostatic hypotension
· activates alpha-adrenergic receptors
· can cause a serious supine hypertension

Nursing Diagnoses
· Disturbed Sensory Perception
· Risk for Injury
· Decreased Cardiac Output
· Deficient Knowledge

Nursing Considerations
·  Use extreme caution in calculating and preparing doses of these drugs. 
· Always dilute the drug before use
· Monitor patient’s response closely (BP, ECG, UO, CO)
· Maintain phentolamine (alpha adrenergic antagonist) on standby in case extravasation occurs; (10 ml saline containing 5 to 10 mg phentolamine)
· Provide thorough patient’s health teaching
· Do not use with TCA and MAOIs. 
· Children are at greater risk for complications
· Check label for ingredients, monitor the recommended dosage and avoid combining drugs that contains similar ingredients. 
· Older patients should be started on lower doses of the drugs
· Patient’s being treated with adrenergic agonists who are also taking ma huang (ephedra), guarana, or caffeine are at increased risk for overstimulation (increased BP, stroke and death)
· Taper drug over 2 to 4 days. 
· Do not discontinue drug before surgery
· When giving phenylephrine intravenously, maintain an alpha-blocking agent on standby in case severe reaction occurs 
· Arrange for supportive care and comfort measures
· Do not take clonidine with TCAs and propanolol.
· Restlessness or shaking: Avoid driving, operating machinery or performing delicate tasks
· Flushing or sweating: Avoid warm temperatures and heavy clothing; frequent washing with cool water
· Heart palpitations: sit down for a while and rest
· Sensitivity to light: Avoid glaring lights or wear sun glasses if in bright light
· Report any of the following to your health care provider: 
· Difficulty voiding
· Chest pain
· Difficulty breathing
· Dizziness, headache or changes in vision


BETA SPECIFIC ADRENERGIC AGONISTS
Action
· Increased heart rate, conductivity, and contractility; bronchodilation; increased blood flow to skeletal muscles and splanchnic beds; and relaxation of the uterus

Indication 
· Isoproterenol (Isuprel)
· Shock
· Cardiac arrest and ventricular arrhythmias
· Heart blocks in transplanted hearts
· Prevent bronchospasm during anesthesia

Contraindication
· Allergy to the drug
· Pulmonary hypertension
· During anesthesia with halogenated hydrocarbons
· Eclampsia, uterine hemorrhage and intrauterine death
· Pregnancy and lactation

Caution
· Diabetes
· Thyroid disease
· Vasomotor problems
· Degenerative heart disease 
· History of stroke

Adverse Reactions 
· Restlessness, anxiety, fear, tremor, fatigue and headache
· Tachycardia, angina, myocardial infarction, and palpitations
· Difficulty breathing, coughing, and bronchospasm to severe pulmonary edema
· GI upset, nausea and vomiting, and anorexia
· Sweating, pupil dilation, rash and muscle cramps

Nursing Diagnoses
· Acute Pain 
· Decreased Cardiac Output 
· Ineffective Tissue Perfusion
· Deficient knowledge

Nursing Considerations
· Monitor patient PR and BP carefully during administration
· Maintain a beta-adrenergic blocker on standby when giving parenteral isoproterenol
· Use minimal doses of isoproterenol needed
· Arrange for supportive care and comfort measures
· Increased sympathomimetic effects can be expected if this drug is taken with other sympathomimetic drugs.
· Decreased therapeutic effects can occur if this drug is combined with beta adrenergic blockers

Points to Remember
· Adrenergic agonists stimulate the adrenergic receptors within the SNS.  They are also called sympathomimetic drugs because they mimic the effects of the SNS.
· Sympathomimetic drugs are used when sympathetic stimulation is needed.  The adverse effects associated with these drugs are usually also a result of sympathetic stimulation
· Alpha and beta adrenergic agonists stimulate all of the adrenergic receptors in the SNS.  They are used to induce a fight or flight response and are frequently used to treat shock.
· Alpha-specific adrenergic agonists stimulate only the alpha receptors within the SNS.  
· Many of the beta2-specific adrenergic agonists are used to manage and treat asthma, bronchospasm, and other obstructive pulmonary diseases.

Checkpoint!
1. Adrenergic drugs, because of their action in the body are also called
A. Sympatholytic agents
B. Cholinergic agents
C. Sympathomimetic agents
D. Anticholinergic agents

2. The adrenergic agent of choice for treating the signs and symptoms of rhinitis would be
A. Norephinephrine
B. Ephedrine
C. Dobutamine
D. Dopamine

3. An adrenergic agent that is being used to treat shock is being given intravenously and it infiltrates.  The nurse should
A. Watch the area for any signs of necrosis.
B. Notify the physician and decrease the rate of infusion
C. Pull the IVTT med and have phentolamine ready to infuse into the area.
D. Apply ice and elevate the arm.

4. Phenylephrine, an alpha agonist, is found in many cold and allergy preparations.  Adverse effects that should be watched for include
A. Urinary retention and pupil constriction
B. Hypotension and slow heart rate
C. Cardiac arrhythmias and increased appetite
D. Cardiac arrhythmias and difficulty urinating

5. Adverse effects associated with adrenergic agents are related to the generalized stimulation of the sympathetic nervous system and could include
A. Slowed heart rate
B. Constriction of pupils
C. Hypertension
D. Increased GI secretions

6. A patient has elected to take an over the counter cold preparation that contains phenylephrine.  The patient should be advised not to take that drug if
A. The patient has thyroid or cardiovascular disease
B. The patient has cough and runny nose
C. The patient has chronic obstructive pulmonary disease
D. The patient has hypotension

7. Isoproterenol is a pure beta-agonist.  The nurse might expect to see it being used to treat which of the following conditions
A. Preterm labor
B. Bronchospasm
C. Cardiac standstill
D. Shock
E. Heart block in transplanted hearts
F. Congestive heart failure

8. A nurse would question the order for an adrenergic agonist for a patient who is also receiving which of the following?
A. Anticholinergic drugs
B. Halogenated hydrocarbon anesthetics
C. Beta blockers
D. Benzodiazepines
E. MAO inhibitors
F. TCAs 


ADRENERGIC BLOCKING AGENTS
· Sympatholytic drugs

Action 
· Competitively block the effects of norepinephrine at alpha and beta receptors throughout the SNS.  
· Results in lower blood pressure, slower pulse rate, increased renal perfusion with decreased renin levels.
Indication
· Essential hypertension alone or with diuretics

Contraindication
· Bradycardia or heart blocks
· Asthma
· Shock or CHF
· Pregnancy and lactation

Cautions
· Diabetes
· Bronchospasm

Adverse Reactions
· Dizziness, paresthesias, insomnia, depression, fatigue and vertigo
· NAUSEA AND VOMITING, diarrhea, anorexia and flatulence
· Cardiac arrhythmias, hypotension, CHF, pulmonary edema, and cerebrovascular accident, or stroke
· Bronchospasm, cough, rhinitis and bronchial obstruction
· Decreased exercise tolerance, hypoglycemia and rash

Nursing Diagnosis
· Acute pain
· Decreased cardiac output 
· Ineffective airway clearance 
· Deficient knowledge 

Nursing Considerations
· There are no well-defined studies on the use of these drugs during pregnancy and lactation
· Adrenergic blockers are not recommended for use in children younger than 18 years.
· Patients who are Rx an adrenergic blocking drug should be cautioned about the use of herbs, teas, and alternative medicines
· The effectiveness of diabetic agents is increased l/t hypoglycaemia when such agents are used w/ the drugs; patients should be monitored closely.
· Taper drug slowly over 2 weeks, monitoring the patient
· Consult with the physician about withdrawing the drug before surgery
· Encourage the patient’s to adopt lifestyle changes
· Monitor for orthostatic hypotension
· Monitor for any signs of liver failure

Points to Remember
· Adrenergic blocking agents block the effects of the sympathetic nervous system
· The alpha-and beta adrenergic blocking agents lower blood pressure by blocking all of the receptor sites within the SNS

Sample Medications (ABC-GGL)
1. amiodarone (Cordarone)
· alpha and beta adrenergic blocker used as an antiarrhythmic

2. bretylium (Bretylate [CAN])
· alpha and beta adrenergic blocker used as an antiarrhythmic

3. carvedilol (Dilatrend)
· treatment of hypertension and congestive heart failure (CHF)

4. guanadrel (Hylorel)
· treat hypertension 

5. guanethidine (Ismelin)
· used to treat hypertension and renal hypertension

6. labetalol (Normodyne, Trandate) IV, PO
· used to treat hypertension associated with pheochromocytoma and clonidine withdrawal


ALPHA ADRENERGIC BLOCKING AGENTS
· Blocks the postsynaptic alpha1-adrenergic receptors
· Blocks alpha2 receptors

Indication 
· Diagnose and manage episodes of pheochromocytoma 
· Rescue cells injured by norepinephrine or dopamine extravasation

Contraindication
· Allergy
· Coronary artery disease and myocardial infarction

Caution
· Pregnancy and lactation

Adverse Reactions
· Hypotension, orthostatic hypotension, angina, MI, cerebrovascular accident, flushing, tachycardia and arrhythmia
· Weakness and dizziness
· Nausea, vomiting and diarrhea

Nursing Diagnosis
· Risk for injury
· Decreased cardiac output
· Deficient knowledge

Nursing Considerations
· Ephedrine and epinephrine may have decreased hypertensive and vasoconstrictive effects if they are taken with phentolamine
· Increased hypotension may occur if this drug is combined with alcohol
· Monitor HR and BP very carefully provide supportive mgt if needed.
· Inject phentolamine directly into the area of extravasation of epinephrine or dopamine


ALPHA-1 SELECTIVE ADRENERGIC BLOCKING AGENTS
Action
· Block the post synaptic alpha1-receptors sites

Indication 
· BPH and hypertension

Contraindications
· Allergy
· Lactation

Cautions
· CHF or renal failure
· Hepatic impairment
· Pregnancy 

Adverse Reactions 
· CNS effects: dizziness, weakness, fatigue, drowsiness, and depression
· NAUSEA AND VOMITING, abdominal pain and diarrhea
· Anticipated cardiovascular effects include arrhythmias, hypotension, edema, CHF, and angina
· Flushing, rhinitis, reddened eyes, nasal congestion and priapism

Nursing Diagnosis
· Acute pain
· Risk for injury
· Decreased cardiac output

Nursing Considerations
· Safety for children has not yet been established
· Use during lactation and pregnancy
· Increased hypotensive effects may occur if these drugs are combined w/ any other vasodilating or antihypertensive drugs
· Monitor BP, pulse, rhythm, and CO regularly
· Establish safety precautions if CNS effects or orthostatic hypotension occurs

Sample Medications
1. tamsulosin (Flomax)
· used only in the treatment of BPH

2. alfuzosin (Uroxatral)
· used only in the treatment of BPH

3. prazosin (Minipress)
· used to treat HPN alone or in combination with other drugs

4. doxazosin (Cardura) 
· is used to treat HPN as well as BPH

5. terazosin (Hytrin)
· used to treat HPN alone or in combination with other drugs


BETA ADRENERGIC BLOCKING AGENTS
· Are used to treat cardiovascular problems (hypertension, angina and migraine headaches).
· Prevent reinfarction after an Myocardial Infarction.

Action
· Blocks beta receptors in the heart and in the juxtaglomerular apparatus of the nephron resulting to:
· decreased HR, contractility and excitability as well as membrane stabilizing effect
· juxtaglomerular cells are not stimulated to release renin
· Decreased feelings of anxiety, decreased pulse and BP and decreased sweating and flushing
· Mechanism of action in treating migraines is not clearly understood
· Relaxes eye muscles

Indication
· Hypertension and chronic angina
· Prevent reinfarction after an MI
· Prevent stage fright
· Prophylaxis for migraine
· Reduce intraocular pressure

Contraindications
· Allergy
· Bradycardia or heart blocks, shock or CHF
· bronchospasm, chronic obstructive pulmonary disease, acute asthma
· Pregnancy and lactation

Cautions
· Diabetes and hypoglycemia
· Thyrotoxicosis
· Hepatic dysfunction

Adverse Reactions
· fatigue, dizziness, depression, paresthesias, sleep disturbances, memory loss, and disorientation
· Bradycardia, heart block, CHF, hypotension and peripheral vascular insufficiency
· difficulty breathing, coughing, and bronchospasm to severe pulmonary edema and bronchial obstruction
· GI upset, nausea and vomiting, diarrhea, gastric pain and colitis
· decreased libido, impotence, dysuria, and Peyronie’s disease (chronic inflammation of the tunica albuginea)
· Decreased exercise tolerance, hypoglycemia or hyperglycemia and liver changes

Nursing Diagnoses
· Acute Pain
· Decreased Cardiac Output
· Ineffective Tissue Perfusion
· Deficient Knowledge

Nursing Considerations
· Taper gradually over 2 weeks 
· Continuously monitor any patients receiving an intravenous form of these drugs
· Instruct the patient to take his own pulse and monitor it daily.  Hold for PR less than 60 bpm.

propanolol (Inderal)
Used for the treatment of:
· Certain cardiac arrhythmias induced by catecholamines or digoxin
· Hypertension
· Idiopathic hypertrophic subaortic stenosis induced palpitations, angina and syncope
· Prevention of reinfarction after MI;  angina
· Prophylaxis for migraine headache 
· Treatment of pheochromocytoma; 
· Treatment of essential tremors
· Prevention of stage fright

sotalol (Betapace)
· Treatment of potentially life-threatening arrhythmias (atrial fibrillation)

tomolol (Timoptic)
· treatment of
· hypertension
· reduction of intraocular pressure in patients with open-angle glaucoma
· prevention of reinfarction after MI
· prophylaxis for migraine

penbutolol (Levator)
· treatment of hypertension

pindolol (Visken)
· treatment of hypertension

nadolol (Corgard)
· hypertension and chronic management of angina

carteolol (Cartol)
· treatment of hypertension alone or in the treatment of other drugs


BETA 1 SELECTIVE ADRENERGIC BLOCKING AGENTS
· Do not block sympathetic bronchodilation

Action
· Selectively blocks beta1 receptors in the SNS specifically in the heart and juxtaglomerular apparatus

Indications
· Hypertension
· Angina
· Cardiac arrhythmias
· Prevent reinfarction after an MI
· To decrease intraocular pressure and to treat open-angle glaucoma
· metoprolol is approved in the extended release form for the treatment of stable, symptomatic CHF

Contraindications
· Allergy
· Sinus Bradycardia, heart block, cardiogenic shock, CHF, or hypotension
· Lactation

Caution
· Diabetes, thyroid disease, or COPD
· Pregnancy

Adverse Reactions
· Fatigue, dizziness, depression, paresthesias, sleep disturbances, memory loss, and disorientation
· Bradycardia, heart block, CHF, hypotension, and peripheral venous insufficiency
· Rhinitis, bronchospasm, dyspnea
· GI upset, nausea and vomiting, diarrhea, gastric pain and colitis
· Decreased libido, impotence, dysuria and Peyronie’s disease
· Decreased exercise tolerance, hypoglycemia or hyperglycemia and liver changes

Nursing Diagnosis
· Acute Pain
· Decreased Cardiac Output
· Ineffective Tissue Perfusion
· Deficient knowledge

Nursing Considerations
· metoprolol readily crosses the blood-brain barrier
· Taper gradually over 2 weeks to prevent the possibility of severe reactions
· Consult with the physician about discontinuing these drugs before surgery
· Give oral forms of the drug with food
· Continuously monitor any patient’s receiving an IV form of these drugs

Sample Medications 
betaxolol (Kerlone)
· Treatment for hypertension
· Ophthalmic agent: ocular hypertension and open angle glaucoma

acebutolol (Sectral)
· Treatment of hypertension and premature ventricular contractions

bisoprolol (Zebeta)
· Treatment for MI, chronic angina and hypertension

esmolol (Brevibloc)
· IV agent for the treatment of supraventricular tachycardias and non compensatory tachycardia

metoprolol (Lopressor)
· treatment for HPN; has an extended release form that only needs to be taken once a day
· Treatment for angina, to treat stable and symptomatic CHF, and to prevent reinfarction after MI

Checkpoint!
1. You might give drugs that generally block all adrenergic receptor sites to treat
A. S/S of allergic rhinitis
B. COPD
C. Cardiac related conditions
D. Premature labor

2. Phentolamine (Regitine), is an alpha-adrenergic blocker, is most frequently used
A. to prevent cell death after extravasation of intravenous dopamine or norepinephrine
B. to treat COPD
C. to treat hypertension
D. to block the bronchoconstriction during acute asthma attacks

3. You would question an order for beta1 selective adrenergic blockers in the treatment of
A. Cardiac arrhythmias
B. Hypertension
C. Cardiogenic shock
D. Open-angle glaucoma

4. You might administer an alpha1 selective adrenergic blocking agent in the treatment of 
A. COPD
B. Hypertension and BPH
C. Erectile dysfunction
D. Shock states and bronchospasm

5. You would caution a patient who is taking an adrenergic blocker
A. To avoid exposure to infection
B. To stop the drug if he experiences flu like symptoms
C. Never to stop the drug abruptly because it needs to be tapered slowly
D. To avoid exposure to the sun


CHOLINERGIC AGENTS
· Drugs that act at the same site as acetylcholine
· Parasympathomimetic drugs

A. DIRECT ACTING CHOLINERGIC AGONISTS
Actions
· Mimic the effects of ACh and parasympathetic stimulation
· Cause stimulation of the muscarinic receptors within the parasympathetic system
PARASYMPATHETIC EFFECTS
· Slowed heart rate 
· Decreased myocardial contractility, vasodilation
· Bronchoconstriction and increased secretions from bronchial mucus
· Increased GI activity and secretions
· Increase bladder tone, urinary excretion, 

Contraindications 
· Bradycardia, hypotension, vasomotor instability and coronary artery disease
· Peptic ulcer, intestinal obstruction or recent GI surgery
· Asthma
· Bladder obstruction or healing sites from recent bladder surgery
· Epilepsy and parkinsonism

Cautions
· Pregnancy and lactation

Adverse Reactions
· Nausea, vomiting, cramps, diarrhea, increased salivation and involuntary defecation
· Bradycardia, heart block, hypotension and a sense of urgency
· Flushing, increased sweating

Nursing Diagnoses
· Acute Pain
· Decreased Cardiac Output
· Impaired Urinary Elimination
· Deficient knowledge

Nursing Considerations
· There is an increased risk of cholinergic effects if these drugs are combined or given with acetylcholinesterase inhibitors
· Ensure proper administration of ophthalmic preparations
· Administer oral drug on an empty stomach
· Monitor response closely, including BP, ECG, UO, and CO
· Maintain atropine on standby

Sample Medications
1. bethanechol (Urecholine) PO, SQ
· To treat non obstructive post-operative & postpartum urinary retention and neurogenic bladder atony by directly increasing muscle tone and relaxing the sphincters
· Used to dx and treat reflux esophagitis; used orally for infants and children for the treatment of esophageal reflux
· Increases the tone of the detrusor muscle of the bladder and relaxes the muscle sphincter
· The effects on the receptor site are longer than with stimulation by ACh

2. cevimeline (Evoxac)
· relieve the symptoms of dry mouth that are seen in Sjogren’s syndrome
· (chronic autoimmune d/o, WBC attacks exocrine gland)
· Given with meals; patient should be monitored for any swallowing difficulties

3. carbachol (Miostat) and pilocarpine (Pilocar)	
· Available as ophthalmic agents used to induce miosis (constriction of the pupil)


INDIRECT ACTING CHOLINERGIC AGONISTS
· React chemically with acetylcholinesterase in the synaptic cleft
· relieve the signs and symptoms of myasthenia gravis

Indications
Myasthenia Gravis Agents 
· A chronic muscular disease caused by a defect in neuromuscular transmission
· An autoimmune disease in which patient’ss make antibodies to their ACh receptors
· Marked by progressive weakness and lack of muscle control with periodic acute episodes

Myasthenic crisis 
· Patients improves immediately after the edrophonium injection

Cholinergic crisis
· Treatment is withdrawal of the drug
· Patient’s respiratory difficulty usually necessitates acute medical attention
· Patient worsens after edrophonium injection

Sample Medications
1. neostigmine (Prostigmine)
· Does not cross the BBB but has a strong influence at the neuromuscular junction
· Has a duration of action of 2 to 4 hours
· Reverse toxicity from nondepolarizing neuromuscular junction blocking drugs

2. ambenonium (Mytelase)
· Taken 4 times a day
· Only available in an oral preparation

3. pyridostigmine (Regonol,Mestinon)
· Has a longer duration than neostigmine, is preferred in some cases for the management of myasthenia gravis
· Can be used if the patient is having difficulty swallowing
· Increases survival after exposure to particular nerve gas

4. edrophonium (Tensilon, Enlon)
· Has a very short duration of action (10 to 20 min)
· Diagnostic agent for myasthenia gravis
· Reverse toxicity from nondepolarizing neuromuscular junction blocking drugs

Alzheimer’s Disease
· A progressive disorder involving neural degeneration in the cortex that leads to a marked loss of memory and the ability to carry on activities of daily living; progressive loss of ACh producing neurons and their target neurons

Sample Medications
1. tacrine (Cognex)
· first drug for the treatment of mild to moderate Alzheimer’s dementia

2. donepezil (Aricept)
· Once-a-day dosing

3. galantamine (Razadyne)
· use with mild to moderate Alzheimer’s dementia
· Available in oral and solution forms

4. rivastigmine (Exelon)
· Available in capsule and solution forms

5. memantine

Contraindications
· Allergy
· Bradycardia or intestinal or urinary obstruction
· Pregnancy
· Lactation

Cautions
· Asthma, coronary disease, peptic ulcer, arrhythmias, epilepsy or parkinsonism

Nursing Diagnoses
· Disturbed Thought Process
· Acute Pain
· Decreased Cardiac Output
· Deficient knowledge

Adverse Reactions
· Nausea and vomiting, cramps, diarrhea, increased salivation, and involuntary defecation
· bradycardia, heart block, hypotension, cardiac arrest
· sense of urgency related to miosis, blurred vision, headaches, dizziness, and drowsiness
· flushing and increased sweating

Nursing Considerations
· If the drug is given intravenously, administer it slowly
· Maintain atropine sulfate on standby as an antidote
· D/c the drug if excessive salivation, diarrhea, emesis, or frequent urination
· Administer the oral drug with meals
· Mark the patient’s chart and notify the surgeon if the patient’s is to undergo sx
· Monitor the patient being treated for Alzheimer’s disease for any progress
· The patient being treated for myasthenia gravis and a significant other should receive instructions in drug administration, warning signs of drug overdose, and s/s to report immediately.

pralidoxime (Protopam Chloride) 
· antidote for irreversible acetylcholinesterase inhibiting drugs, given IM or IV
· Reacts within minutes after injection
· Does not readily cross the BBB
· Used with atropine to treat organophosphate pesticide poisonings and nerve gas exposure, both of which cause an inactivation of acetylcholinesterase

Nerve Gas
· a weapon which is an irreversible acetylcholinesterase inhibitor; heart rate slows and becomes ineffective, pupils and bronchi constrict, GI increases activity and secretions, and muscles contract
· An auto injection is provided to military personnel who might be at risk. The injector is used to give atropine and then pralidoxime.  The injections are repeated in 15 min. 

Checkpoint!
1. Indirect-acting cholinergic agents
A. React with acetylcholine receptor sites on the membranes of effector cells
B. React chemically with acetylcholinesterase to increase acetylcholine concentrations around effector cells receptor sites
C. Are used to increase bladder tone and urinary excretion
D. Should be given with food to decrease nausea

2. Myasthenia gravis is treated with indirect-acting cholinergic agents that
A. Lead to accumulation of acetylcholine in the synaptic cleft and eventual stimulation of the muscle
B. Block the GI effects of the disease
C. Directly stimulate the remaining acetylcholine receptors
D. Can be given only by injection

3. Alzheimer’s disease is marked by a progressive loss of memory and is associated with 
A. Degeneration of dopamine-producing cells in the basal ganglia
B. Loss of acetylcholine-producing neurons and their target neurons in the CNS
C. Loss of acetylcholine receptor sites in the parasympathetic nervous system
D. Increased levels of acetylcholinesterase in the CNS

4. Adverse effects associated with the use of cholinergic drugs would include
A. Constipation and insomnia
B. Diarrhea and urinary urgency
C. Tachycardia and hypertension
D. Dry mouth and tachycardia


ANTICHOLINERGIC AGENTS
· Parasympatholytic agents

Actions
· Block the muscarinic effectors
· Act by competing with acetylcholine for the muscarinic acetylcholine receptor sites
· Block the effects of acetylcholine in the central nervous system
· To help to control crying or laughing episodes in patients with brain injuries
· To relax uterine hypertonicity
· To help in the management of peptic ulcer
· To control rhinorrhea associated with hay fever
· Antidote for cholinergic drugs
· Poisoning by certain mushrooms
· Ophthalmic agent

Indications
· Used to decrease secretions before anesthesia
· Treat parkinsonism
· Restore cardiac rate and BP after vagal stimulation during surgery
· To relieve bradycardia caused by hyperactive carotid sinus reflex
· To relieve pylorospasm and hyperactive bowel
· To relax biliary and ureteral colic
· To relax bladder detrusor muscles and tighten sphincters

Contraindications
· Allergy; Glaucoma
· Stenosing peptic ulcer, intestinal atony, paralytic ileus, GI obstruction, severe ulcerative colitis and toxic megacolon
· Prostatic hypertrophy and bladder obstruction
· Cardiac arrhythmias, tachycardia and myocardial ischemia
· Impaired liver or kidney function
· Myasthenia gravis which could worsen with further blocking of the cholinergic receptors

Caution
· Breast feeding
· Hypertension
· Spasticity and brain damage

Adverse Reactions
· Blurred vision, pupil dilation and resultant photophobia, cycloplegia, and increased intraocular pressure
· Weakness, dizziness, insomnia, mental confusion, and excitement
· Dry mouth results
· Altered taste perception, nausea, heartburn, constipation, bloated feelings, and paralytic ileus
· Tachycardia and palpitations
· Urinary hesitancy and retention
· Decreased sweating and an increased predisposition to heat prostration
· Suppression of lactation

Nursing Diagnoses
· Acute Pain related
· Decreased cardiac output
· Non compliance
· Deficient knowledge

Nursing Considerations
· Ensure proper administration of the drug
· Ensure adequate hydration and temperature control
· Provide comfort measures
· Monitor patient response closely (blood pressure, electrocardiogram, urine output, cardiac output)

Sample Medications
1. atropine 
· PO, parenteral and topical
· Used to depress salivation and bronchial secretions and to dilate the bronchi
· Inhibit vagal responses in the heart, to relax the GI and genitourinary tracts, to inhibit GI secretions, to cause mydriasis of the pupil of the eye, and to caused cyclopegia
· Can be a poison, causing severe toxicity
· If poison was taken orally, gastric lavage should be done
· physostigmine can be used as antidote; a slow intravenous injection of 0.5 to 4mg
· diazepam is the drug of choice if an anticonvulsant is needed
· Cool baths and alcohol sponging may relieve the fever and hot skin
· In extreme cases, respiratory support may be needed. Half-life of atropine is 2.5 hours

2. scopolamine PO, parenteral, transdermal
· Used to decrease the nausea and vomiting assoc. w/ motion sickness and has been used to induce obstetric amnesia and relax the mother

3. dicyclomine (Debint) PO
· Used to relax the GIT in the treatment of hyperactive or irritable bowel

4. glycopyrrolate (Robinul)
· Used adjunct in the treatment of ulcers
· Widely used systemically to decrease secretions before anesthesia or intubation and to protect the patient from the peripheral effects of cholinergic drugs used to reverse neuromuscular blockade

5. propantheline (Pro-Banthine)
· Used widely as an adjunct in the treatment of ulcers

Checkpoint!
1. Sweating is blocked by anticholinergic agents, so nursing interventions for a patient receiving an anticholinergic should include
A. Covering the head at extremes of temperature
B. Assuring hydration and temperature control
C. Changing position slowly and protection from the sun
D. Monitoring difficulty swallowing

2. Teaching patients who are taking anticholinergic drugs would not include
A. Encouraging the patient to void before dosing
B. A bowel program to deal with constipation
C. Encouragement to suck sugarless lozenges to avoid the discomfort of dry mouth
D. Exercise measures to increase the heart rate

3. A nurse would expect atropine to be used for which of the following? Select all that apply.
A. To depress salivation
B. To dry up bronchial secretions
C. To increase the heart rate
D. To promote uterine contractions
E. To treat myasthenia gravis
F. To treat Alzheimer’s disease

4. Anticholinergic drugs are used
A. To block the parasympathetic system to allow the sympathetic system to dominate
B. To block the parasympathetic system, which is commonly hyperactive
C. As the drug of choice for treating ulcers
D. To stimulate GI activity

5. Atropine and scopolamine work by blocking
A. Nicotinic receptors only
B. Muscarinic and nicotinic receptors
C. Muscarinic receptors only
D. Adrenergic receptors to allow cholinergic receptors to dominate
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