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        Significance of Na+, K+, Cl- investigation 
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Sodium distribution in the body 

 Na+ is the major extracellular cation – 50 % of Na+ is in 
the ECF, 40 % in the bones and 10 % in the ICF 
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Na+/K+ ATP-ase 

The concentration gradient is maintained principally by 

the Na+/K+ pump 
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 Assessment of natremia 

 

 S-osmolality:  (2Na + +glucose+urea)   285 mmol/kg 

 Tonicity :(2Na + + glucose +?) 

 

 

 

 ADH:  water reabsorption (convulated tubulus) 

 Aldosteron: adrenal cortex – distal conv. tub. 

             reabsortion Na+  (+ H₂O) 

     excretion K +,H + 
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Sodium balance and distribution 

Na+ concentration in plasma 135-145 mmol/l 

Na+ concentration in cell 3-10 mmol/l 

Na+ intake 
140-260 mmol/24 hod  

(8-15 g NaCl) 

Na+ renally excretion 120-240 mmol/24 hod 

Na+ excretion via intestines 10 mmol/24 hod 

Na+ excretion via sweat 10-80 mmol/24 hod 

Na+ total excretion 140-260 mmol/24 hod 
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Hyponatremia 

 The Na+ concentration in the serum is lower than 135 mmol/l 

 

 Symptoms: nausea and vomiting, headache, confusion, 
lethargy, muscle weakness, spasms, or cramps, seizures, and 
decreased consciousness or coma 

mild 130-135 mmol/l 

moderate 120-130 mmol/l 

severe < 120 mmol/l 
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Hyponatremia 

Isotonic Hypertonic Hypotonic 

Osmolality = 2Na + +glucose+urea 

pseudohyponatre

mia 

Manitol 

Hyperglycemia 

Ethylenglycol 

hypovolemic 

hypervolemic 

isovolemic 

90% 
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Hyponatremia 

Isotonic 

pseudohyponatremia 

Plasma 

Water       93% 7% 
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Hyponatremia 

Hypertonic 

     ICF 

               HO₂ 

ECF 

    Na +  

Glucose 

Mannitol 

Ethylenglycoll 

Osmolality =  2Na + +glucose+urea    
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Hyponatremia 

Hypotonic 

Osmolality =  2Na + +glucose+urea    

[Na + ]  hypovolemic 

hypervolemic 

euvolemic 
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Hypovolemic hypotonic hyponatremia 

 Na+ loss are bigger than loss of free water  

 Extrarenal loss 

o diarrhea ,vomiting,burns 

o losses in the "third space" (ileus,peritonitis, fistulas, burns, etc.) 

o U-Na <10 mmol/l 

 Renal loss  

 Diuretics 

 Aldosteron deficiency 

 U-Na >20 mmol/l 

 Signs 

o Hemoconcentration,risk of kidney failure and blood circulation 

 

Therapy: isotonic NaCl 

ICF ECF 
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Hypervolemic hypotonic hyponatremia 

 Weight gain      Na +     watter 

  JVP                                     Na + 

 
         volume 

 

 Non renal: U-Na <10 mmol/l 

o Intravascular  volume depletion 

o Trigger – aldosteron, ADH 

o Cirrhosis, heart failure, nephrotic syndrome with the development of 
edema (hypoalbuminemia) 

Renal: U-Na >20 mmol/l 

Acute renal failure 

   Therapy: fluid restriction, water restriction,diuretics 

           

ICF ECF 
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Isovolemic hypotonic hyponatremia 

 No volume change      Na +     watter 

 

 
         volume 

 

 Syndrome of inappropriate antidiuretic hormone 
secretion (SIADH) 
 secretion of substances with effect ADH –brain trauma, lung cancer 

 

 

 

Therapy: water restriction           

ICF ECF 
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                                               Normal status                                               Acute hyponatremia 

                                                                                                                        Acute edema of the brain cells 
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Distribution of the body's potassium 

 K+ is the main intracellular cation – at least 95% of the body's 
potassium is found inside the cells 
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Potassium physiology 

 daily intake about 100 
mmol (3-4g) 

 90 % urine excretion,  
10 % excretion by stool 

 cell concentration 100-
160 mmol/l 

 in plasma 3,8-5,2 
mmol/l – K+ is pH 
dependent! 

pH K+ in plasma 
(mmol/l)  

6,8 6,5-7,5  

7,1  5,5-6,5  

7,3  5,2  

7,4  4,5 

7,5  3,8  

7,7  3,5  
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DM s ketoacidózou 
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Potassium balance and distribution 

K+ concentration in plasma 3,8-5,2 mmol/l 

K+ concentration in cell 100-160 mmol/l 

K+ concentration in urine 30-80 mmol/l 

intracellular reserve 3200 mmol 

extracelullular reserve 60 mmol 

K+ intake 50-100 mmol/24 h. 

K+ excretion 50-100 mmol/24 h. 
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Hypokalemia 

 serum K+ concentration is less than 3,5 mmol/l 

 Causes:  

 increased potassium loss (vomiting, diarrhea, diuretics),  

 shift of potassium into cells (insulin, alkalosis) 

  insufficient intake 

mild 3,0-3,5 mmol/l 

moderate 2,5-3,0 mmol/l 

severe < 2,5 mmol/l 
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Hypokalemia 

 Barter syndrom 

 

Chronic malnutrition, vomiting,ethylism 
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Hyperkalemia 

 

 value K+ in serum is greater than 5,5 mmol/l 

mild 5,5-6,5 mmol/l 

moderate 6,5-7,5 mmol/l 

severe > 7,5 mmol/l 
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Causes of hyperkalemia 

 Renal insufficiency  

 Endocrine disorders (  aldosterone – M.Addison) 

 Massive cellular lysis - burns, trauma, chemotherapy, bleeding in the intestines 

 Movement from the cells into the blood plasma during acidosis 

 Excessive dietary intake (in patients with oliguria or anuria) 
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Pseudohyperkalemia 

 is a rise in the amount of potassium that occurs due to 
excessive leakage of K+ from cells during or after blood is 
drawn 

 

 Causes: 

o Excessive tourniquet time 

o late centrifugation of blood 

o rough handling of the sample (e.g. shaking) 

o leukocytosis (> 50 · 109/l)  

o trombocytosis (> 750-1000 · 109/l) 
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PsePolycytemiPudohyperkalémie,polycyt
émie 

Polycytemia vera- pseudohyperkalemia 
 

14.11. 3,5 mmol/l – plasma Li-heparin, transport by hand 

14.11. 8,9 mmol/l – serum, transport by hand 
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Distribution of the body's chloride 

 Chloride is the main extracellular anion  

 



E-Klinická biochemie 

Chloride balance and distribution 

Cl- concentration in plasma 98-107 mmol/l 

Cl- concentration in cell 3 mmol/l 

Cl- intake 
140-260 mmol 24/hod 

(8-15 g NaCl) 

Cl- renally excretion 120-240 mmol/24 hod 

Cl- excretion via intestines 10 mmol/24 hod 

Cl- excretion via sweat 10-80 mmol/24hod 

Cl- total excretion 140-260 mmol/24 hod 
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Hypochloremia 

 is an electrolyte disturbance in which there is an abnormally low level of 
the chloride ion in the blood (< 98 mmol/l) 

 accompanied hypochloremic alkalosis, hypokalemia, and usually 
hyponatremia  

 

      Causes: 

 Non renal: 

  intestinal secretions loss – vomiting, fistula in proximal part of GIT   

 Renal: 

 increased renal excretion of Cl - polyuric-stage renal failure, a massive 
treatment saluretics 

 

 Treatment: correcting the underlying cause  
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Hyperchloremia 

 is an electrolyte disturbance in which there is an abnormally elevated 
level of the chloride ion in the blood (> 107 mmol/l) 

 

 also develops metabolic acidosis and hypernatremia 

 

 Causes: infusion therapy, diarrhea, certain kidney diseases (e.g. renal 
tubular acidosis),  over activity of the parathyroid glands etc. 

 

 Treatment:  correcting the underlying cause (hydratation, discontinued 
infusion therapy atc.) 
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Specimen contaminated by i.v. medication 
((F1/1 + Novalgin) (bez infuze) 


