UNIT K Notes #3 - Autonomic Control of the Heart and Blood Pressure

A) Autonomic Control:

- The rate of the heart can also be controlled by both the nervous system and the endocrine (hormone) systems.

 

- The heart rate center is located in the Medulla Oblongata of the brain.  The SA (sino-atrial) Node is connected to the brain via the Vagus nerve.
- This nerve pathway belongs to the Autonomic Nervous System (not under conscious control), this A.N.S. has two subsystems that affects the Heart Rate:

 

1.Parasympathetic System (normal mode) – Causes the heartbeat to slow down to normal.
2.  Sympathetic System (survival mode) -  Causes the heartbeat to  increase during times of stress.





- Factors such as need for oxygen or the blood pressure level play a role in determining which of these systems becomes active.

 

- When the brain perceives that the blood is getting delivered to the tissues too slowly, or if blood pressure is too low, the brain will signal the SA Node to speed up its pace for contraction.
B) Blood Pressure:
- Each ventricle pumps a volume of blood (approx 70 ml) each time they contract. Arteries must have elastic, expandable walls to handle this force. The force of blood against the blood vessel walls is simply known as Blood Pressure.

Blood pressure is not constant.

- The term Systolic pressure  (or Systole) refers to the pressure created when the ventricles contract.  This strong contraction creates a large surge of blood traveling with quite a bit of pressure as it pushes against the walls of the arteries.

- The term Diastolic pressure (or diastole) refers to the blood pressure when the heart is at rest.

[image: image1.jpg]CONTEC o08a

cualhaidl
- == =

ON/OFF START/STOP 4
v v

[ —





- Pulse – As blood is pumped through arteries, the arterial walls swell, and then recoils.  This swelling can be felt in any artery that runs close to the surface.
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- Blood Pressure is normally measured along the Brachial artery of the arm.  A reading of 120/80 (in units of mm of Hg) is quite normal.
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120 --- Systolic pressure reading in brachial  artery as ventricles contract.

80  --- Diastolic pressure reading in brachial artery as the heart relaxes.

* The sphygmomanometer measures the sound/pressure of the surge of blood through the brachial artery.

A number of things can affect the blood pressure.

 

1. HYPERTENSION—High blood pressure

 

Example:   
 140/95  ??

- It is the diastolic reading that is most important in detecting and treating Hypertension.

Diet and Lifestyle are often to blame for elevated blood pressure.

Reasons:     

- Stress

- Atherosclerosis: Occurs when fatty deposits of cholesterol (plaques) are laid down in the lumen of the blood vessel. This layer of fat lines the walls of the arteries and make the radius smaller, which increases the Blood Pressure. (  (  ( Clotting, Strokes, Heart attack etc)
[image: image5.png]Blood Vessels

atherosclerosis




- High salt intake—retains water—greater blood volume.

- Smoking



- Stimulants

- Lack of Exercise


- Diet – amount and type

- Working too hard


- Age, Sex (gender), Race




2. Hypotension – Low Blood Pressure

-- Blood does not reach all organs, proper circulation is not maintained.

 



Reasons/Complications:    

- Severe Cuts (internal bleeding) or amputated limbs.



- Drugs



- Hormones

 - Proper kidney function can only be maintained if there is a sufficient pressure for filtration of the blood to properly make urine.  

 

- Luckily, healthy people can adjust blood pressure.  Blood pressure is monitored by the hypothalamus (part of the brain). From there, an appropriate response will be set in motion; the body can dilate (widen) arterioles thus lowering blood pressure in them, or constrict (narrow) them to raise the blood pressure.
