


Nervous  tissue

Nervous tissue consist of two types of

constructional units.

1- Neurons:

• Able to warning.

• Forming nervous signals and transmit it.

2- neuroglia:

• Support neurons and protect it.
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Neurons
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A typical neuron has all the parts

that any cell would have, and a few

specialized structures that set it

apart. The main portion of the cell

is called the soma or cell body. It

contains the nucleus, which

contains the genetic material in the

form of chromosomes.



Neurons

• The most important specialized structures

in the cell body are “Nissl bodies” that its

bestrewed granules in cell body and

didn’t found in the axon.

• Origin: rough endoplasmic reticulum.

• Structure: RNA (most important

Structure).

• Function: aliment to the cell during

activity.



• Neurons have a large number of extensions

called dendrites.

• One extension is different from all the

others, and is called the axon. The purpose

of the axon is to transmit an electro-

chemical signal to other neurons. Longer

axons are usually covered with a myelin

sheath, a series of fatty cells which have

wrapped around an axon many times. They

serve a similar function as the insulation

around an electrical wire.

Neurons



Neurons

• At the very end of the axon is the

axon ending. It is there that the

electro-chemical signal that has

traveled the length of the axon is

converted into a chemical

message that travels to the next

neuron.



dendrit

axon ending

Axon

Soma or Cell body

Schwann cell

Myelin sheath

Dendrites

Nucleus

Node of Ranvier

Neurons



Types of neurons
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A. According to their shapes (axons):

1. Unipolar neurons:

These have two axons, One axon communicates
with the spinal cord; one with either the skin or
muscle. (Examples are dorsal root ganglia cells).

2. Bipolar neurons:

Carry messages from the body's sense receptors
(eyes, ears, etc.) to the CNS. (Examples are retinal
cells, and olfactory epithelium cells.)



Types of neurons

3. Multipolar neurons:

Carry signals from the CNS to the muscles

and glands. (Examples are spinal motor

neurons, pyramidal neurons, and Purkinje

cells).
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Types of neurons



B.According to their functions :

1. Sensory neurons:

Transmit signals from organs of the body to CNS.

2. Locomotors neurons:

Transmit signals from CNS to muscles.

3. Intermediate neurons:

Arriving between locomotors neurons and sensory
neurons.
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Cardiac output (CO) 
          Lect. 11 



Cardiac output (CO) :   It is the amount of blood pumped by each ventricle in one minute.

Heart rate (HR): It is the speed of the heartbeat measured by number of contractions during 
one minute. (70 – 75 beats/min.) 

/min

https://en.wikipedia.org/wiki/Cardiac_cycle


Factors affecting cardiac output:
1 – Heart rate - the faster the H. beats, the more blood pumped over a particular period of 
time.(more important)
2 – preload - increase in the distension of ventricle - result in an increase in force of contraction, 
lead to increase CO. 
3 – After load - dependent on the arterial blood pressure and vascular tone.                           
Factors that increase  afterload include: aortic and pulmonary stenosis, pulmonary hypertension, 
vasoconstriction
4 – Contractility - an increased or decrease heart contractility(inotrope – factors affect on 
contractility- drugs, hormones, sympathy., parasymp.) resulting in increased cardiac 
output. Infarction ,Ischemic tissue decreases contractility

Calculation of CO, by equation: CO = H.R. beat/min x S.V. ml/beat = 70 beat/min x 70ml/beat = 4900 ml/min. 

     SV( strock volume)=EDV(end diastolic volume) – ESV(end systolic volume)  Measured by echocardiogram.

Ejection fraction: It is the percentage of how much of the L. ventricle blood that pumps out with contraction

                               = SV / EDV x 100 = 70 / 130 x 100= 54 % ( Normal range 50 – 65 % )

     Factors affecting: 1 -  increase with increase contractility.

                                  2 – decrease with increase with aortic resistance and in heart failure





Heart rate (HR):                                                                                                                                                                                
Factors influencing heart rate: The heart rate can vary according to 
(1) The body's physical needs (need to absorb oxygen and excrete carbon dioxide). 
(2) Activities provoke change in heart rate include exercise, sleep - stress dream , anxiety, illness, age , basal 
metabolic rate , Posture (standing , lying), Anemia(less viscosity) and drugs.
(3) Other factors can affect autonomic NS (include epinephrine, norepinephrine, Thyrotoxicosis.) , fever
(4) Levels of various ions (calcium, potassium, and sodium), (5) Body temperature; (6) Hypoxia; (7) pH   
 Stroke volume (SV) :                                                                                                                                                        
It is the volume of blood pumped from one ventricle / beat. 70-kg individual eject around 70ml
The formula: Stroke volume = end-diastolic volume – end-systolic volume.                                                            
End-diastolic volume (EDV) is the amount of blood in a ventricle immediately before the contraction, at 
the end of diastole. It is about 130 mL of blood. An increase of EDV means an increase of preload (affected by 
venous blood pressure and the rate of venous return) lead to increases the stroke volume.

End-systolic volume (ESV), is the amount of blood remaining in the ventricle at the end of systole, after the 
heart has contracted. It is about 50 - 70 mL of blood. Depends on two factors:                                                                                              
1 - Contractility - Increasing contractility reduces end-systolic volume, which results in a 

                              greater stroke volume and thus greater cardiac output. 

2 – Afterload - High aortic pressure lead to the residual volume of blood within the ventricle   

                         is increased because less blood is ejected.

https://en.wikipedia.org/wiki/Human_body
https://en.wikipedia.org/wiki/Autonomic_nervous_system
https://en.wikipedia.org/wiki/Ventricle_(heart)


Cardiac Cycle:
A single cycle of cardiac (sequence of one systole followed by one diastole), it last 0.8 sec. 
Ventricular systole: It is a contraction phase of the ventricular of the heart at rest, last 0.3 sec. 
Ventricular diastole: It is a relaxation phase of the ventricle of the heart at rest, last 0.5 sec.
Atrial systole: It is a contraction phase of the atrium of the heart at rest, last 0.1 sec. 
Atrial diastole: It is a relaxation phase of the Atrium of the heart at rest, last 0.7 sec.

-Also it is a series of pressure changes that take place within the heart, result in the movement 
of blood through different chambers of the heart and the body as a whole.
-Or it is the coordination of the filling and emptying of the heart with blood  by electrical 
signals that cause the heart muscles to contract and relax.

Variables affect cardiac cycle, including:  size of the heart, sex, contractility, physical and 
mental condition, preload and afterload (resistance) 



Heart Sounds
One of methods of assessing the heart's condition is to listen to it, using a stethoscope.
 In a healthy heart, there are only first two audible heart sounds. 
 First heart sound S1,a sound created by the closing of the atrioventricular valves during 
                                     ventricular contraction (systole), is hears as the word "lub". 
 Second heart sound S2, is the sound of the semilunar valves closing during ventricular 
                                     relaxation (diastole) and is hears as the word "dub".  

Third heart sound, S3 - usually indicates an increase in ventricular blood volume.(speed fill)
striking a very compliant left ventricle. S3 heart sounds may indicate a severe tricuspid or 
mitral valve regurgitation. Regurgitation means that the heart valve becomes leaky.
Fourth heart sound S4 - produced by the sound of blood being forced into a stiff ventricle. 
Phonocardiogram: An instrument can record the four heart sounds.

https://en.wikipedia.org/wiki/Auscultation
https://en.wikipedia.org/wiki/Heart_sounds
https://en.wikipedia.org/wiki/Third_heart_sound
https://en.wikipedia.org/wiki/Fourth_heart_sound


Murmur
Abnormal heart sound (:- Heart murmurs are produced as a result of turbulent flow of blood 
strong enough to produce audible noise. They are usually heard as a whooshing sound.          
The term murmur only refers to a sound believed to originate within blood flow through or 
near the heart; rapid blood velocity is necessary to produce a murmur) usually due to:

1)- a faulty action of the heart valves (fail to close tightly), blood leaks  back 
      - valve cannot open completely  make a noise sound during passing of  blood                                                                          
2) narrowing of valve opening (stenosis) and this state called: - Incompetence or regurgitation. 
3) Also the abnormal sound may be caused by a congenital defects, disease, and Physiological 
variations.                                                                            

Heart sound (S3 and S4) are two abnormal heart sound components which are proved to 
be indicators of heart failure during diastolic period.

The S3 also known as the “ventricular gallop” can be normal, at times, but may be 
pathologic, S3 indicates heart failure or volume overload

A S4 heart sound is almost always pathologic also known as the “atrial gallop” occurs 
just before S1 when the atria contract to force blood into the LV.

https://en.wikipedia.org/wiki/Heart_murmur


  The heart sounds are heard best where there is no lung tissues between the heart and the 
chest wall , because the lung was poor conductor of sound.    

Heard the sound of :
• Aortic valve  At right second intercostal space  upper right sternal border
• Pulmonary valve  At left second intercostal space upper left sternal border
• Tricuspid valve  At left fourth intercostal spaces lower left sternal border
• Mitral valve      At left fifth intercostal space  left midclavicular line

Areas on the chest can be heard the heart valves sound 

https://en.wikipedia.org/wiki/Aortic_valve
https://en.wikipedia.org/wiki/Intercostal_space
https://en.wikipedia.org/wiki/Pulmonary_valve
https://en.wikipedia.org/wiki/Tricuspid_valve
https://en.wikipedia.org/wiki/Mitral_valve


Blood pressure



Blood pressure (BP):
• Definition: Is the force of the blood exerting against arterial walls. It is necessary for  maintain  blood 

                       flow, by  pushing the blood and perfusion of body tissue. -                                                                                                                                          
Blood pressure - due to the pumping action of the heart.                                                                                                               
Measured - in millimeter of Mercury (mmHg), using the sphygmomanometer.                                                                                       
Normal blood pressure -  In adult -  "120/80 mmHg". Generate by left ventricle.

                                          – systolic 120 mmHg (89 – 139mmHg)    – diastolic 80 mmHg (60 – 90 mmHg)
Pulse pressure (pp) – It is the cause of pulse wave in artery
                                    = systolic p. – diastolic p. = 120 – 80 = 40 mmHg

                             

 Mean arterial blood pressure (MABP) = Diastolic p. + 1/3 pp.
 It is close to diastolic p. because the Sys. Time (0.3 sec) less than Dias. Time   (0.5sec) 

  then 80 +1/ 3 of 40 = 93 mmHg.                                                                                                                                                              
Mean blood pressure decreases as the circulating blood moves away from the heart through arteries and capillaries 
due to much losses of energy. 

https://en.wikipedia.org/wiki/Adult
https://en.wikipedia.org/wiki/Circulatory_system


Importance of Arterial Blood Pressure:
1 ) Driving force of blood transmission ( Deference pressure)
2 ) Opening of blood vessels (By volume of blood pressured)
3 ) Filtration – in capillaries, in glomerulus in kidney nephron.



For adult:



Factors determine the blood pressure are:  
   1 - Cardiac output:                                                                                                                                               

The pumping action of the heart is responsible for blood pressure. Increases or decreases in cardiac 
output (SV x HR) can result in increases or decreases respectively in blood pressure.                                                                                                          
2 - Systemic vascular resistance( TPR):  

   The higher the resistance to blood flow, the higher the arterial pressure.                                                                  
A - Vessel radius - the smaller the radius, the much higher the resistance.                                                             
B - Vessel length (the longer the vessel, the higher the resistance).                                                                           
C - Blood viscosity (the higher the viscosity, the higher the resistance).                                                                
D - Vasoconstrictors Substances , can reduce the caliber of blood vessels, thereby increasing blood 
pressure. 

  3 - Blood volume:

        The greater the blood volume, the higher the cardiac output.     

        Dietary salt intake cause an increased blood volume, potentially resulting in higher arterial pressure. 

  4 – Arterial compliance:

       Stenosis of an artery, increases resistance to flow. In atherosclerosis ++ systole, and - - diastole.



Physiological variation of blood pressure ( factors affecting blood pressure)
1 - Exercise
2 - Emotional reactions (like- Anxiety)
3 - Digestion
4 - Sex – show little influence in blood pressure
5 - Age - In the elderly- systolic blood pressure exceeds the normal adult range-due to 
               increased stiffness of the arteries
6 - Which arm - Differences between left and right arm blood pressure (be small).    
7 – Situation (posture) – standing, sitting, laying
8 - Obesity 
9 - Pain 
10 - Alcohol/Caffeine  - too much drink 
11 - Full bladder -  blood pressure is lower when bladder is empty. As bladder gradually 
       fills, blood pressure could increases up to 10 to 15mmHg when you have a full bladder.
12 - Temperature - Blood pressure tends to increase when you are cold. 
13 - Circadian rhythm (normally variation) - over a 24-hour period - highest in the early 
       morning and evenings and lowest at night. Loss of the normal fall in blood pressure at
       night is associated with a greater future risk of cardiovascular disease.





Regulation                                                                                                                 Medulla, 
by way of the autonomic nervous system, adjusts the mean arterial pressure by altering both the 
force and speed of the heart's contractions, as well as the vascular resistance.                                                             
Mechanisms regulating arterial pressure:  
Short – term regulation 
1 - Baroreceptor reflex: 
Baroreceptors(sensory nerve endings in blood vessels ) - detecting stretching in the blood 
vessel walls. - detect blood pressure levels. Then send signals to medulla in the brain stem. 
CNS - responds by Regulating (1) the resistance of the blood vessels. 
                                                     (2) the rate of heart beat  
                                                     (3) strength of the heart's contractions. 
Two types of baroreceptors;                                                                                                                                          
1 – High pressure baroreceptors
A - Arterial high pressure baroreceptors: Found only in the aortic arch. It is receptors have a 
higher threshold pressure and are less sensitive than the carotid sinus receptors.
B - Arterial high to low pressure baroreceptors:                                                                                                                                                                                   
-High pressure and low pressure (in the carotid sinuses)                                                                                                                         
-The carotid sinus baroreceptors are quantitatively the most important  for regulating 
arterial pressure. It’s receptors respond to pressures ranging from 60-180 mmHg.                                                                                                                              

https://en.wikipedia.org/wiki/Autonomic_nervous_system
https://www.wisegeek.com/what-are-blood-vessels.htm
https://www.wisegeek.com/what-is-stretching.htm
https://en.wikipedia.org/wiki/Medulla_oblongata


2 - Low pressure baroreceptors (the atrial volume receptors)   
 Found: Located in the walls of right atrium of the heart, near (venae cava, pulmonary veins)                Function: 
atrial volume receptors, Then help regulate blood volume in the body. 
Mechanism: Have an effect on the kidneys(when decrease blood volume), by regulating the secretion of 
antidiuretic hormone , renin and aldosterone  causing the retention of salt and water if blood volume is too low.  
Then resultant increase in blood volume lead to an   increased cardiac output, in turn increasing blood pressure.

2 - Chemoreceptors reflex: Found only in the aortic arch and in the carotid sinuses, work in
                                              case low blood pressure, between 40 – 70 mmHg  

https://en.wikipedia.org/wiki/Pulmonary_veins
https://www.wisegeek.com/what-is-blood-volume.htm
https://en.wikipedia.org/wiki/Blood_volume
https://en.wikipedia.org/wiki/Cardiac_output


Renin–angiotensin system:
  This system is known for its long-term adjustment of arterial pressure.                                    

- Allows the kidney to :                                                                                                                
1 - Compensate the loss in blood volume         or 

   2 - Prevent a drops in arterial pressure by activating an endogenous vasoconstrictor 
        (angiotensin II).
    Aldosterone release:                                                                                                                    

Steroid hormone is released from the adrenal cortex in response to                               
1- Angiotensin II               or 

   2- High serum potassium levels.                                                                                 
Aldosterone stimulates:                                                                                                             
sodium retention and potassium excretion by the kidneys.                                                         
Since sodium is the main ion that determines the amount of fluid in the blood vessels 
by osmosis.                                                                                                                       
Aldosterone will increase fluid retention, and indirectly, arterial pressure

 2 - Long-term adjustment of arterial pressure 

https://en.wikipedia.org/wiki/Kidney
https://en.wikipedia.org/wiki/Steroid_hormone
https://en.wikipedia.org/wiki/Adrenal_cortex
https://en.wikipedia.org/wiki/Sodium
https://en.wikipedia.org/wiki/Osmosis




Liver



Systemic venous pressure
1 - Venous pressure is the pressure in a vein or in the atria  - much less than arterial pressure:
        values: 5 mmHg in right atrium      
                     8 mmHg in left atrium.                                                                                                                     
2 - portal venous pressure :the pressure in the portal vein, is 5-10 mmHg.   
3 - Pulmonary artery pressure: Generate by right ventricle. Normally (about 15 - 20 mmHg).   

pulmonary hypertension, Any increase in  blood pressure in the capillaries of the 
     lung , leading to:  
    1 - Interstitial edema if the pressure increases to above 20 mmHg  
    2 - Pulmonary edema at pressures above 25 mmHg. 

https://en.wikipedia.org/wiki/Vein
https://en.wikipedia.org/wiki/Right_atrium
https://en.wikipedia.org/wiki/Portal_vein
https://en.wikipedia.org/wiki/Pulmonary_hypertension


Hypertension
• If your blood pressure readings are consistently 140 / 90, or higher over a number of 

weeks, or if just one of the numbers is higher. 
• Signs and symptoms of high blood pressure:                                                                                      

High blood pressure usually has no signs or symptoms.                                               
Only way to know is to have yours measured. But must take a number of readings 
over time.

The Scenario is like following, if not treated. 
• This higher pressure puts extra strain on the heart and blood vessels, may cause heart 

failure and chronic kidney failure, and is closely linked to some forms of dementia. 
•Higher pressures increase heart workload and progression of unhealthy      tissue 

growth (atheroma) that develops within the walls of arteries. 
   Where atheroma tend to progress and the heart muscle tends to thicken, 
   enlarge the ventricle and become weaker over time. 
•Over time, this extra strain increases risk of a heart attack or stroke.

https://en.wikipedia.org/wiki/Myocardium


High blood pressure can affect body in a number of ways:
• Your heart: Hypertension can cause a heart attack. May also cause heart failure. 
• Your brain: High blood pressure is a leading cause of strokes. It has also been closely linked 

to some forms of dementia. 
• Your kidneys: High blood pressure can cause kidney disease. 
• Your limbs: Hypertension can cause peripheral arterial disease (affect legs).
• If you have other health conditions, such as diabetes or high cholesterol, this increases risks. 

10 Factors That Can Affect Blood Pressure Readings:
1 - Cuff is too Small - cause systolic pressure measurement to increase 10 to 40 mmHg.
2 - Cuff Used Over Clothing -Impact a systolic pressure from 10 to 50 mmHg.
3 - Not Resting 3-5 minutes - Exercise or eating can affect systolic pressure 10 to 20 mmHg.
4 – Talking - talking while having systolic pressure measurement may increase 10 to 15mmHg   
5 – Smoking - Tobacco products temporarily increase your blood pressure, so refrain from 
smoking at least 30 minutes before having a blood pressure measurement.
6 - Alcohol/Caffeine - causes blood pressure levels to spike, rest 30 minutes before having a 
blood pressure measurement taken.



7 – Temperature - Blood pressure tends to increase when you are cold. 
8 - Arm/Back/Feet Unsupported -                                                                                      - 

should always be seated in a comfortable chair, legs uncrossed, with back and arm 
supported.                                                                                                                                                      
- If your back is not supported, measurement may be increased by 6 mmHg.                                                                                                                
- Crossing your legs, raise your systolic blood pressure by  2 to 8 mmHg.                                                                                                     
- positioning the arm below the heart level, result in higher measurements.                - 
positioning the arm above the heart level will give you lower measurements.                         
These differences can increase/decrease .2mmHg for every inch above/below your 
heart level.

9 - Emotional State - Stress or anxiety can cause large increases in blood pressure.   
10 - Full bladder -  blood pressure is lower when bladder is empty. As bladder gradually 

fills, blood pressure measurements could increase 10 to 15mmHg when you have a full 
bladder.


