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I. Clonidine:  imidazole ring, thought effects due to alfa 2 stimulation, but some of these effects are due to stimulation of these midazoline receptors to decrease sympathetic outflow

II. Classes of Sympathomimetic Agents

A. Direct-Acting

B. Indirect-Acting

1. Release catecholamines

a. Amphetamines:  nonexocytotic release

2. Catecholamine precursors

a. L-Dopa:  for parkinson’s to increase amount of dopamine

b. If interfere with metabolism, particularly MAOI they are also indirect agonists and enhance sympathetic activity

C. Mixed:  pseudoephedrine:  seen in OTC cold medications

III. Distinguish between direct and indirect acting

A. Horner’s syn

1. Loss sympathetic tone one side of face or other

2. 2 ganglia

a. Presyn

b. Postsyn

3. Loss adrenergic receptors themselves

4. Give direct acting adrenergic ag to eye, stimulates the radial muscles and get mydriasis

5. If shine light, and put some darkness eye should dilate but it won’t if lost sympathetic tone

6. If give direct acting ag see mydriasis regardless of where problem

7. If give indirect acting ag such as amphetamine, which requires that this nerve has catechol stores, if nerve dies no stores, give amphet and no mydriasis, and know that this postgang sympathy fiber was destroyed.  If give indirect acting ag and see mydriasis then you know that the problem is at the presyn location

IV. Direct-acting sympathomimetics

A. Catechols

1. NE

a. Catechol and amine groups

2. DA

a. Stimulate renal vasculature to increase with vasodilatation

b. Then beta ag and increases heart rate

c. Beta 1 and beta 2 and DA so increase perfusion to kidneys, decrease TPR because beta 2

3. NE

a. Alfa 1, alfa 2 (no effect), beta 1 > beta 2

b. Shoots BP up because almost all alpha 1 and no beta 2, then reflex bradycardia and heart rate goes down, reflex overwhelms the slight stimulation of beta 1 so that’s why see brady

4. EPI

a. Stimulates beta 2 in addition to alfa 1, see slight decrease in TPR and because its slight dec not much reflex not much happens to heart, but it stimulates beta 1 so it stimulates heart rate

b. Diastolic pressure down because TPR down

c. Systolic pressure up because heart rate up

B. Non-catecholamine sympathomimetics

1. No catechol so increases the duration of action because less OH on ring and less charged so enters BBB and less excreted

C. Ergot Alkaloids

1. Rye fungus:  middle ages, had bad rye, eat fungus, had hypertensive crisis, some are alpha 1 agonists

2. Ergotamine

3. Ergonovine

4. Bromocriptine:  if not enough DA or for antipsychotics, medications for schizo block DA and as side effect block DA in pituitary, get hyperprolactinemia, and in women its common cause of infertility, and in men can cause gynecomastia, so can give bromocriptine agonist for D1 and corrects this problem

V. Alpha 1 Agonists

A. Phenylephrine

B. Decongestants:  vasoconstriction, less fluids leaking out of vessels

C. Antihypertensive overdose, if BP dropped significantly due to medication, can use alpha 1 ag to increase BP again

D. Local hemostasis:  want it to stay local if use anesthetic locally, decrease blood perfusion with epi an mix it in with lidocaine and inject in arm, and it tends to stay in that area a little longer

E. Cocaine:  no injected systemically but can be used in nasal surgery because of effect that not only cause hemostasis, but also because it is a local anesthetic, and blocks Na channels so it has local anesthetic properties as well

F. Paroxysmal atrial tachycardia:  if beating too fast, give alpha 1 and get vasoconstriction, and then the heart receives vagal reflex

VI. Alpha 2 agonists

A. Decrease Ach due to central effect and involved midazoline receptors like clonidine

B. Hypertension

1. Methyldopa

2. Clonidine

C. Open-angle glaucoma

1. If stimulate beta rec causes more aq production, give beta blockers, useful for glaucoma because de aq production

2. Epi because stimulates alpha 2

VII. Beta 1 agonists

A. Raises BP

1. Inc heart rate

2. Increases renin secretion

B. Shock

1. Dopamine preferred over dobutamine because it stimulates both cardiac and renal effects whereas dobutamine stimulates more beta only

2. Anaphylaxis:  histamine vasodilates causing shock and bronchoconstricts, so use EPI to counteract these effects

VIII. Beta 2 agonists

IX. CNS Uses of Sympathomimetics

A. Obesity and Attention-Deficit Hyperkinetic Syndrome

1. Reticular activating system

a. Comes from brainstem, locus ceruleus activates entire brain to cause increased awareness and alertness

b. In obesity and ADD there this system isn’t functioning

2. Obesity

a. Amphetamines stimulate feeding center to make you feel full and not hungry

b. Phenylpropanolamine:  causes too much vasoconstriction particularly in the brain and causes strokes, now trying to take it off the market, and its occurring more in women than in men, maybe because more women are taking the product

X. Adverse effects of sympathomimetics:  ventricular arrhythmias:  stimulates beta 1
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I. Indirect and Direct Acting

II. Direct Acting

A. More useful than indirect acting

B. Non-selective Alpha ant

1. Drugs

a. Phenoxybenzamine:  non competitive so decrease Emax of Epi curve

b. Phentolamine:  competitive so shift right of Epi curve

2. Effects non-specific

a. Miosis

b. Bladder will be easier to void

c. Ejaculation:  will inhibit (problematic side effect)

3. Pheocromocytoma:  intermittent catechol release, can give both drugs

4. Adverse effects

a. Tachy:  because blocks alpha 1 so no blockage of NE release and increase in NE to beta 1

C. Selective Alpha 1 ant

1. Drugs

a. Prazosin

b. Terazosin

c. Doxazosin

2. Advantage:  no tachy because doesn’t block alpha 2

3. Urinary retention with older men

a. Alpha 1 rec in SMC of prostate gland

b. Ant blocker allows to urinate more

4. First dose syncope:  eventually body adjusts

5. Epi reversal

a. EPI causes increase BP mainly by interaction with alpha 1 causing vasoconstriction vs. beta 2 vasodilation (less effect)

b. If give alpha 1 blocker at same time as EPI, the alpha 1 ant will block vasoconstriction so get decrease blood pressure because now the epi will no longer be able to bind the alpha 1 but will only be able to bind the beta 2 and will vasodilate causing decreased BP

D. Selective alpha 2 ant:  yohimbine:  not used often

E. Non-selective beta blockers

1. Masks tachy which is signal of hypoglycemia for diabetic

2. Beta 2 ag relaxes uterus, beta 2 ant constricts uterus, so prefer giving beta 1 selective ant to avoid constricting uterus

3. ISA:  some effect stimulating beta but less than full activity so it ends up decreasing total sympathetic activity, can use pindolol

4. Beta ant decrease familial essential tremors

F. Selective beta blockers (beta 1 cardioselective)

1. At high doses will block beta 2 also

2. Nadolol:  if liver problems and problems metabolizing, this is good choice because renally eliminated

3. ISA;  if no tolerate normal beta blocker too much brady, give pindolol, less sever beta blockage, maybe patient do better, little beta blocker activity, but less than normal

4. Selectivity

