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Review:  

in the last lecture we talked about the IV fluid and we mentioned that the isotonic solution is the most 

common and widely used IV fluid. However sometimes we need to give a hypertonic solution; for example in 

case of cerebral edema because the brain is a closed room and in order to suck the water from the cerebral 

cells and return it back to circulation to be excreted outside, you have to give the blood too much salt.  

 

ABNORMALITIES OF BODY FLUID VOLUME REGULATION 

 HYPONATREMIA (HYPO-OSMOTIC) AND HYPERNATREMIA (HYPER-OSMOTIC) 
 

Why it is always about Sodium?  

 Because the major positive ion in the extracellular compartment is sodium and blood is a part from this 

compartment. Therefore, when we're talking about hypo-osmosis or hyper-osmosis we are talking about 

sodium; means hyponatremia or hypernatremia. 

 In order to understand the abnormalities you have to remember two hormones:  
1. Aldosterone: 

  Released from the adrenal cortex, on the top of the kidney. Th adrenal gland releases epinephirine 

and norepinephirine which lead to mass sympathetic stimulation. Realsed from adrenal medulla 

  This hormone circulates in the blood and goes to the kidney and prevents the loss of sodium and 

water by urine. They will be reabsorbed and back to the blood.   

2. ADH: anti-diuretic hormone 

Prevents urination 

 Released from the posterior pituitary gland. From the brain 

 It prevents loss of water by kidney; it enhances the reabsorbtion of water only. 

 The four major abnormalities are:  

1.  Hypo-osmotic dehydration:  

o Low sodium and low water  

o Hypotension-low blood pressure 

o Aldosterone is very little in the body due the destruction of the adrenal cortex; a disease we call 

it Addison's disease. 

o Addison's disease's patient will appear very dark skin in the exposed area to the sun because 

there is a melanin secretion and pigmentation of the body, and in addition he will suffer hypo-

osmotic dehydration and he is always dizzy and sick.  

o It occurs in young females; if a girl has an occasion and she has a dress and wants to fit in it, but 

she gained 2 Kg, so in order to get rid of them she will stop eating and take diuretics which let 

the body lose water and sodium. When sodium is lost water follows. Diuretics work against 

aldosterone. In such cases the girl might suffer fainting because there is a hypotension and no 

more blood is reaching to her brain. Fainting with hypoosmotic dehydration is expected when 

you abuse diuretics.  
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o Severe diarrhea and vomiting when you eat food and getting a stomach offset. Loss of water 

and salts causes hypo-osmotic dehydration. When a patient has diarrhea salts are lost along  

with water.   

  

2.  Hypo-osmotic over-hydration: 

o Excess water and low salt  

o Increase ADH all the water is retained to the body and diluting the salts. 

o It happens where hysterical over drinking (Polydipsia) occurs in which the patients keep 

drinking in crazy way and that will lead to excess ADH release, so the patient will be over-

hydrated. 

 
o Also it may occur in bronchogenic carcinoma 2nd case, which is a lung cancer and patients who 

are very heavy smokers might suffer from it. In this case, as you know the cancer cells can 

produce any substance, some of bronchogenic carcinoma release ADH and this will lead to 

excess ADH and Hypo-osmotic overhydration.  

3.  Hyper-osmotic dehydration: 

o salt is too much and the water is much less  

o ADH is here low 

o  Diabetes insipidus (watery urine): ADH start release in a less amount due to destruction of the 

posterior pituitary and the patient will suffer from loss of too much water from his body and 

there is a concentration of dissolved and dehydration. 

o  It occurs in conditions of excessive sweating in which the body lose water much more than 

salts. Although salt is lost with sweat, water is lost at a much higher rate causing hyper-osmotic 

dehydration. 

 

 
 

4. Hyper-osmotic overdehydration:  

o too much salt and water  

o Primary aldosteronism within the adrenal cortex start releasing uncontrollably by a tumor or 

hyper activity and will cause retention of sodium and water, retain them back to the body, and 

there will be expansion of blood volume and increase the salts hyper osmosis and over 

hydration  

o Aldosterone is released in a very high amount 

o It happens where Cushing's disease occurs (when there is excess cortisone). 

- We have to differentiate between:  

• even oxygen and water ,although they are very vital for living, if they 
are given in excess they can be lethal to our body.   

Remember: 

• Remember what we talked about in a previous lectures was Diabetes 
melatus! diabetes melatus literally translates into sugary urine...  

Remember  
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Healthy stress: Acute stress, the kind you suffer during exam for few days that makes you alert 

and achieve well. Because of sympathetic stimulation, NE and E release. Sharpens the brain 

and causes you to perform better 

Bad stress: can cause disease when you have ongoing problem and you are unhappy with, like 

having a family member that is really not working good with you or an employee is working 

and he needs the work and his boss in really bothering him all the time; here it is about 

cortisone-stress hormone, which will be released in a very high amount and cause diseases, 

ultimately those patients under prolonged chronic stress will lead to peptic ulcer, 

hypertension they will suffer migraine headache. 

o Acute stress is GOOD! (exams, giving a talk, examining a patient in an emergency….) Chronic 

stress is BAD!  

Psychosomatic disorders are due to cortisone release. 

o Cortisone is released from the adrenal cortex in early morning to let us compact stresses, 

because in morning we go to the work face foreigners, but by the end of the day cortisone 

goes down because you go home and relax. The balance between high and low cortisone is 

what keeps us alive! if there is no balance and the cortisone is high, we have a problem. High 

cortisone release is caused by stress.  

o Cortisone is released from the same place as aldosterone.  

o  In normal conditions, cortisone has got nothing to do with osmolarity. 

o If it is released in large amount it will work like aldosterone, retain the sodium and water and 

cause hyper-osmotic overhydration. 

  
 

REGULATION OF FLUID EXCHANGING BETWEEN IC AND EC:  

1.  ICF and ECF:  

determined by osmotic effect (osmosis and osmotic pressure) of solutes across the cell membrane. 

Water is freely flowing through the cell membrane. The membrane allows some substances but not 

others. The water is allowed to move freely which determines what will happen. Any change in 

between IC and EX will happen through the movement of water and the net movement of water 

determines what is going to happen. 

2.  Plasma and Interstitial fluid: through the vascular membrane  

2 driving forces that work against each other. Determined by the balance of hydrostatic and colloid 

osmotic force across the capillary membrane. High blood pressure forces water to the interstitial. 

The heart is responsible for the blood power pumped from the heart.   

o Colloid (plasma proteins)- against the blood pressure, because of plasma protein and they are 

large molecules carrying negative charge; they will attract a lot of positive charges around them 

and suck water. 

• As doctors, we can only change the blood, IV fluid changes the vascular 
compartment and we have no other tools to go directly to the interstitial or to 
the intracellular. 

Remember 
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o  Hydrostatic (blood pressure) – tends to filtrate water to outside, the blood pressure it is 

normally 120/80, the vascular compartment is closed with well known amount of pressure that 

can keeps the blood circulating.   

What is the benefit of having such a system (why hydrpstatic tends to filtarate pressure to the outside and 

colloid to the inside)? 

For exchange of materials. The major function of the vascular system is to distribute oxygen and nutrients 

to the cells. The toxins need to be filtrated… these two forces help the body to do this process.  

 

 

Let's explain the figure above :  

 The major function of the vascular system is to distribute oxygen and glucose and amino acids to 

the cells, also, return back the waste substances and the metabolism end products (CO2,urea) back 

to the blood vessels to be excreted to kidneys or lungs. 

  In the capillary bed there is arterial capillary and venous capillary. 

 In arterial capillary :  

* The blood will arrive with BP no more 35mmHg 

 When the heart ejects usually at 120mmHg and get reduced less and less  as far as it move in 

narrow vessels until it reach the arterial capillary, other than that  it  will cause rapture of these 

capillaries. 

*On the other side, the colloid osmotic pressure tends always to suck the water back and it is 

present in 26mmHg. 

 Filtration power of 35, and a sucking  power of 26. 

*But within the interstitial fluid there is very little amount of proteins which also tends to suck and 

help the hydrostatic pressure to filtrate and this doesn't contribute more than 1mmHg in sucking 
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things to the interstitial fluid. 

The algebraic sum will be 10mmHg in favor of filtration and that is what happens in the arterial 

side. This is what we need to give cells nutrients. But we don’t want water to stay there and 

causes edema this why we need to absorb it back from the venous side.  

 

 In the venous side:  

* By the time the blood arrives to the venous side, the blood pressure had been reduced into 

16mmHg. 

* The pressure due to plasma proteins (26mmHg) and proteins in the interstitial (1mmHg) didn't 

changed.  

* The algebraic sum -9 mmHg in favor to suck water back to the vascular system carrying with it all 

the waste substance and CO2 and other end products to let the interstitial fluid get rid of them. 

 We have to have a very powerful filtration pressure towards the interstitial fluid in the arterial side 

to let nutrients reach to the cells, and negative pressure in the venous side to let the fluid in the 

interstitial fluid after carrying the end products (CO2, urea).  

 

EDEMA: accumulation of excess water within the interstitial fluid. 

 Causes of EC Edema: it can be caused by decreased sucking power in the venous side.   

1. Increase blood pressure in the venous side: less suckage power because the algebraic sum will 

be less  

Increase in hydrostatic pressure in the arterial side: more filtration more interstitial fluid. 

Increase in capillary pressure: more pressure more filtration… it is as simple as that  

2.Hypo-albonimia o hypo-proteinemia in general: the plasma proteins are much less than normal 

so there is no suction power to return water into blood vessels.  

-example: Children suffering from starvation, they only eat a piece of bread or a banana in a day 

but no protein type food (meat, beans...). they have no raw material for protein synthesis 

- Characteristic features: very thin body, hair, very thin muscles,  skeletal like body but very large 

edematous upper and lower limb of the babies. Swelling in water because there is no protein to 

suck water back… might cause heart failure 

-In Jordan we may see it in patients who having GI problem, failure in absorption protein or kidney 

failure (renal failure). When the body fails to absorb proteins, proteins are lost through urine 

causing less protein  

3. Insect bites for example causes localized swelling. It is caused by toxins.. what toxins do is that 

they disturb permeability of blood vessels. This will cause filtration like crazy. This happens in cases 

of allergic reactions or inflammations. Increased permeability causes this. 

4. Lymphatic blockage 

*lymphatic drainage: large molecules that are lost from the vascular system like proteins or large 
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ions that are not able to return back usually are carried by the lymphatics and return them back to 

the circulation. Daily 2-3 liters of the fluid filtered is going to return back through lymphatics. So, 

when it suffers some sort of a blockage this will lead to edema.  

-In Jordan one of the major health problems is breast cancer. One of the symptoms is seeing a 

swollen arm while having another arm that is normal. In this case if the surgeon decides to operate 

on the patient and remove the breast sometime the cancer cells are present within the axillary 

lymphatics  he have to do radical mastectomy which means removing the breast and the lymphatic 

drainage. And after two months the patient will have a swelling hand (edema) for the rest of her 

life. Also the patient of breast cancer can suffer from edema because of many sittings of radiation. 

Radiation causes adhesion of lymphatics thus blocking them.   

-Filariasis: it is common in Africa and Asia,affects 120 million person all over the globe.  

Due to a parasite carried by a mosquito Wacherecia bencorfti, when this mosquito hits the patients 

it cause lymphatic lockage and severe edematous usually involves the lower limbs to the extent 

that it makes it very difficult for the patient to move. Also called elephantitis 

 

 Lymphatic is not present in the brain, so how does the brain combat the excess water and large 

molecules and return them back to the circulation? 

By the cerebrospinal fluid CSF, we have vacuoles inside our CNS fills with CSF and there is 

membranes (the meninges), in between them there is also CSF. Through this fluid excess fluid 

goes out of the brain to circulation. 

 

                
 Edema types:  

1. Extracellular:  

-usually we treat patients with this kind of edema. 

2. Intracellular: 

-Very dangerous and it is a critical condition. The patient is in a severe condition usually an ICU 

patient. 

-Those patients who suffer heart failure, renal failure, liver failure when the cell is swelling then 

metabolism is disturbed then the patient is really in a big trouble ! 

- It happens when the cell is inflamed or the cell lacks the nutrients and there is a disturbance in the 
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cell metabolism. When the cell membrane is no more capable to keep the integrity of the cell. And 

the cell is widely to open to the fluid to enter it will swell, enzymes will be diluted and chemical 

reactions will not function well.  

   

  

Common mistake of young physicians and medical students: 

One of the major ionic disturbances that occurs in 1/4 of hospitalized patients is hyponatremia. 

It could be acute or chronic. What we care about here most is chronic type. 

 when the Na level in the blood is 115-120 mmol ,while the normal is about 140-145 mmol, then 

the patient is in chronic hyponaitremia, it persist Several weeks or months in this condition the 

brain  cannot stand the hypomatemra because the brain will get swollen. In this case the brain lets 

sodium in from other cells in the brain in order to balance things out.    

this type should never be treated abruptly , fast correction will lead to a sudden death. This is 

because the brain will have excess sodium and the patient will die. 

According to the international law you are not allowed to improve chronic hyponaitremia more 

than 10 mmol/l/day  that means 0.5mmol/hr. because of you put too much salt inside immediately 

you will cause the brain to sluff all the myelin and the brain will go to necrosis and death especially  

pons area and he starts get paralysis. If you treat him suddenly: paralysis (dif types), difficulty 

swallowing), not able to talk, 7awal, loss of consciousness, locked in syndrome (you are not able to 

move any muscle of the body except for the heart, the patient dies within 24 hours. patients 

understand but they are not able to respond.  

 Sluffing of the myelin sheath in the pons area causes the patients to die immediately or get into 

an irreversible paralysis.  

 Correcting chronic hyponatremia should be gradual (4-5 days)… because if you correct abruptly the 

patient dies immediately or within 24 hours!  
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Correction team notes:  
Anatomy:  
Sheet #26:  
Page 2: Mediastinum subdivisions --> Second paragraph --> Imaginary line extends from sternal angle 
anteriorly to the INTERVERTERBRAL DISC OF T4/T5 VERTEBRAE POSTERIORLY. (not lower border of T4) 
Page 2: lower 8 vertebrae 
Page 3: Contents of superior mediastinum --> point 1: Trachea divides at level of 2nd rib (level of Sternal 
Angle) mishh 4th Rib 
 
Sheet #28: Page 3: It has Apex: within the lumen or cavity of the atrium >> from the apex there are tendon-
like fibrous cords called (chordate tendineae), they are like parachute man. .... The cavity is the left 
ventricle. 
sheet# 31 :  
Page 3 line 6 ---> mitotic division 
Page 4 --> the Hypoblast cells (ENDODERM to be) and the Epiblast (ECTODERM to be) will differentiate 

Slides #37: slide 61: the spleen is located below the left dome … 

Slide 68: the pancreas is located in the epigastric and left hypochondriac region ( correct it also in sheet 
#37 page 4 . 

............... 
 

Physiology: 
Sheet #2 dr-iman: page 3 … the resting potential ranges from -90 to -45. 
Page 5 … the narrow nerve fiber will having resting membrane potential -40 mV and the large one will have 
it as -70 mV. 
Sheet #4 dr-iman: page 5... Add that diazepam is a common anti anxiety drug. 
Page 6 … it’s never fibers not nerve that is larger than neurons. 
Page 7 … graded potential amplitude is 50 mV not threshold. 
Page 10 … it’s ENG machine not EMG. 

 

NOTE : Don’t forget to buy Slides #38 which is about placenta …. The dr didn’t explain them all but he went 
through some figures . 


