Lecture 11 




     LONG TERM REGULATION OF ARTERIAL BLOOD PRESSURE 
                                                            Guyton - Ch. 19 

Objectives:  Completion of this material should provide a basic understanding of 
1.  A comparison of rapid (Nervous) and long-term (Renal) mechanisms of arterial blood pressure                                                              regulation. 
2.  How  the kidneys regulate arterial blood pressure by controlling blood volume. 
3.  The causes, types and physiological consequences of hypertension. 

I.  Introduction 
                  Comparison of Acute (short-term) vs. Long-Term BP Regulation 

                              Acute (Short-term)                                    Long-Term 
Time: 
Duration: 
Effectiveness: 

II.  Renal - body fluid system of arterial pressure control - regulation of blood plasma   volume 
            A.  Pressure diuresis  (Water loss) 

            B.  Pressure natruresis   (Salt loss) 

            C.  Renal output curve 
                              50 mm. Hg. - no urine output 
                            100 mm. Hg. - normal urine output 
                            200 mm. Hg. - output 6-8 times normal.            
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D.  Pressure regulation - "infinite gain" 
                        1. point of intersection of the water and salt intake curve and the urine output 
                           curve is equilibrium.  The equilibrium point determines the blood pressure.

                         2. The return of arterial blood pressure exactly to the equilibrium point is called 
                            infinite gain principle for control of blood pressure. 

            E.  Two determinates of long-term pressure regulation 
                        Only two ways equilibrium can be changed: a shift of the renal output curve for 
                        salt and water or a change in the sodium and water intake. 
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                       1.  Decrease salt and water output (shift in renal output curve)                       
                   
                       2.  Intake of salt and water increases  (level of water and salt intake 
                            curve) 
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                       3.   When these determinates shift, arterial pressure is regulated to a new pressure 


                            level 

            F.  Failure of TPR changes to affect long term blood pressure when renal function 
                  is normal. 

            G.  Fluid volume - effect in elevation of blood pressure 

            H.  Importance of salt in renal-body pressure regulation 

                  Effect of change in plasma osmolality     

                  Thirst & ADH------volume loading 
III.  Renin-Angiotensin-Aldosterone Mechanism 
            A.  Components of the Renin-Angiotensin System 
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                 Renin - from the juxtaglomerular cells 

                Angiotensinogen is activated by renin to Angiotensin I 

               Angiotensin I is converted to Angiotensin II by ACE (Angiotensin converting enzyme) 
                primarily found in the lung. 

                       1.  Direct renal effects- decreases renal urine output 
                                    a. by constricting renal blood flow 

                                    b. this decreases filtering 

                                    c. more sodium and water are reabsorbed 

                        2.  Stimulation of aldosterone secretion 


            B.  Effect of Renin - Angiotensin in maintaining normal blood pressure 
                  Allows a varied diet without significant changes in ECF for arterial blood pressure 


IV.  Hypertension 
            A.  Definition – 

  

	                     Classification of Blood Pressure for Adults Aged 18 and Older


	Category
	Systolic (mm. Hg.)
	Diastolic (mm. Hg.)

	Normal
	<120
	 <80

	Prehypertension
	120-139
	80-89

	Stage 1 Hypertension
	140-159
	90-99

	Stage 2 Hypertension
	(160
	(100


From the "Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure' (JNC 7)  JAMA 289: 2560-2572.

          B.  .  Classification of hypertension 
                        1.  Essential or Primary (idiopathic) 

                        2.  Secondary 




Causes 
                      

  a.  Volume - load hypertension 

                      

  b.  Vasoconstrictive hypertension 

                    

  c..  Toxemia of Pregnancy 

                      

  d.  Neurogenic hypertension 

                        3.  Malignant

          C.  Effects of hypertension 

          E.  Treatment of hypertension 
                        1. Lifestyle modifications 

                        2. Medication 

V.  Summary of Integrated Arterial Blood Pressure Regulation 
            A.  Rapid pressure control mechanisms - ANS reflexes 
                        1. Baroreceptor reflex 

                        2. Chemoreceptor reflex 

                        3. CNS ischemic response 

            B. Intermediate - time pressure control mechanisms  - Hormonal or intrinsic 
                        1.  Renin-Angiotensin vasoconstriction 

                        2.  Stress-relaxation – An intrinsic property of vascular smooth muscle 
                             whereby,  a  chronic increase in blood pressure results in a relaxation of 

               vascular smooth muscle (Increases the size of the bag) and a decrease in 


  blood  pressure 

                        3.  Capillary fluid shift – A rise in capillary pressure causes an increase in bulk 
                             fluid flow thus, decreasing circulatory volume and pressure 

            C. Long-term mechanisms for arterial pressure regulation
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