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SLIDE 1 of 14 
Alpha1 Adrenoceptor Activation 
Receptor 

Response 

1                                              

Eye radial (dilator) muscle 

Contraction - mydriasis

Arterioles (skin, viscera) 

Contraction - 
 INCLUDEPICTURE "http://www.kaplanlogin.com/images/usmle1/u_arr.gif" \* MERGEFORMATINET 


PVR - afterload

Veins 

Contraction - [image: image2.png]


venous return - [image: image3.png]


preload

Bladder trigone & sphincter 

Contraction - urinary retention

Male sex organs 

Vas deferens contraction

Liver 

[image: image4.png]


glycogenolysis
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SLIDE 2 of 14 
Alpha2 Adrenoceptor Activation 
Receptor 

Response 

2                                              

prejunctional nerve terminals       

[image: image5.png]


transmitter release & NE synthesis

platelets 

aggregation

pancreas 

[image: image6.png]


insulin secretion (dominant)
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SLIDE 3 of 14 
Beta1 Adrenoceptor Activation 
Receptor 

Response 

1                                             
heart 

SA node 

[image: image7.png]


HR (+ve chronotropy)

AV node 

[image: image8.png]


conduction velocity (+ve dromotropy)

Muscle 

[image: image9.png]


force of contraction (+ve inotropy),
[image: image10.png]


conduction velocity
[image: image11.png]


CO & oxygen consumption 

His-Purkinje 

[image: image12.png]


automaticity & conduction velocity 

kidney 

[image: image13.png]


renin release 
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SLIDE 4 of 14 
Beta2 Adrenoceptor Activation 
Receptor 

Response 

2 (not innervated)                               

blood vessels 

vasodilation - [image: image14.png]


PVR - [image: image15.png]


diastolic pressure, [image: image16.png]


afterload 

uterus 

relaxation

bronchioles 

dilation 

skeletal muscle 

[image: image17.png]


glycogenolysis – contractility (tremor) 

liver 

[image: image18.png]


glycogenolysis 

pancreas 

[image: image19.png]


insulin secretion 
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SLIDE 5 of 14 
Adrenoceptor Sensitivity 
Beta receptors usually more sensitive to activators than alpha receptors. 

With drugs that activate both receptors (eg, epinephrine) the beta responses are dominant at low doses; at higher doses the alpha responses predominate. 

Dopamine 
· activates D1 (peripheral) receptors in renal, mesenteric & coronary vasculature 
· vasodilation 
· in kidney [image: image20.png]


GFR, RBF & Na+ excretion 
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SLIDE 6 of 14 
Table II-6. Adrenergic Receptor Mechanisms 
1 

Gq coupled 

[image: image21.png]


DAG & IP3 [image: image22.png]




 INCLUDEPICTURE "http://www.kaplanlogin.com/images/usmle1/u_arr.gif" \* MERGEFORMATINET [image: image23.png]


intracellular Ca2+ 

2 

Gi coupled 

[image: image24.png]


adenylyl cyclase [image: image25.png]




 INCLUDEPICTURE "http://www.kaplanlogin.com/images/usmle1/d_arr.gif" \* MERGEFORMATINET [image: image26.png]


cAMP 

12D1 

Gs coupled 

[image: image27.png]


adenylyl cyclase [image: image28.png]
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cAMP 
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SLIDE 7 of 14 
Direct-Acting Adrenoceptor Activators 
1 agonists   [image: image30.png]


 mean BP eliciting reflex bradycardia 
· phenylephrine - decongestant- mydriasis w/o cycloplegia 
· methoxamine - used for Paroxysmal Atrial Tachycardia– elicits vagal reflex 

2 agonists   CNS actions [image: image31.png]




 INCLUDEPICTURE "http://www.kaplanlogin.com/images/usmle1/d_arr.gif" \* MERGEFORMATINET [image: image32.png]


vasomotor outflow [image: image33.png]




 INCLUDEPICTURE "http://www.kaplanlogin.com/images/usmle1/d_arr.gif" \* MERGEFORMATINET [image: image34.png]


mean BP 
· clonidine - abrupt D/C causes rebound HTN 
· -methyldopa - pro-drug forming -methyl NE. 
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SLIDE 8 of 14 
 agonists:   1 [image: image35.png]
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HR, SV & CO; 2 [image: image37.png]




 INCLUDEPICTURE "http://www.kaplanlogin.com/images/usmle1/d_arr.gif" \* MERGEFORMATINET [image: image38.png]


PVR 
isoproterenol (1 = 2) 
· [image: image39.png]


mean BP, [image: image40.png]


pulse pressure - no reflexes 
· Rx bronchospasm, heart block & bradyarrhythmias 
· may cause flushing, angina & arrhythmias 

dobutamine (1 > 2) 
· [image: image41.png]


HR, SV & CO; no change in PVR, GFR, or RBF 
· Rx use in acute CHF – tachyphylaxis 
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SLIDE 9 of 14 
Selective 2 agonists 
· metoproterenol, albuterol & terbutaline – use in asthma 
· ritodrine – use in premature labor 

Norepinephrine ( 1 2 1) 
· [image: image42.png]


PVR - [image: image43.png]


diastolic pressure 
· [image: image44.png]


HR & SV - [image: image45.png]


systolic pressure, small [image: image46.png]


in PP 
· increase in mean BP causes reflex bradycardia 
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SLIDE 10 of 14 
Epinephrine (1 2 1 2) 
· low dose (beta-like) - [image: image47.png]


HR & small [image: image48.png]


in mean BP 
· high dose (alpha-like) - [image: image49.png]


PVR - [image: image50.png]


diastolic pressure, 
· [image: image51.png]


mean BP elicits reflex bradycardia 
· other actions - bronchodilation, [image: image52.png]


liver glycogenolysis ([image: image53.png]


 glucose), 
· [image: image54.png]


muscle glycogenolysis & glycolysis, fat (activates lipase - [image: image55.png]


FFAs) 
· Rx uses - anaphylaxis, cardiac arrest, adjunct to local anesthetics, glaucoma 
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SLIDE 11 of 14 
Epinephrine Reversal 
· Describes the effect of using an alpha blocker after eliciting a hypertensive response with a high dose of epinephrine 
· When the  activating effects of epinephrine are blocked, the patient goes from hypertension to hypotension due to unrestricted ß2 activation 
· Remember: High dose Epinephrine is alpha-like! 
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SLIDE 12 of 14 
Indirect-Acting Adrenoceptor Agonists 

Amphetamine 
· releases NE from mobile pool 
· peripheral effects = sympathetic stimulation 
· CNS - release of both NE and DA 
· Rx uses: ADHD, weight loss & narcolepsy. 
Ephedrine 
· releases NE & amphetamine-like on CNS 
· Rx use: decongestant (also phenylpropanolamine) 
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SLIDE 13 of 14 
Dopamine 
· Not a “natural” transmitter in periphery, but can be released from some SNS fibers 
· low dose - [image: image56.png]


renal/mesenteric blood flow via D1 activation [image: image57.png]
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RBF & GFR 
· medium dose - [image: image59.png]


CO (+ve inotropy)- via 1 activation 
· high dose - vasoconstriction - [image: image60.png]


systolic & diastolic BP via 1 activation 
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SLIDE 14 of 14 
Fig II-6. Adrenoceptor Activators: Heart Rate & Blood Pressure 
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