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Body fluids, electrolytes and acid-base balance 

 

Electrolytes imbalance: 
1. Sodium (Na

+
): the most abundant cation in the ECF, it's found in most body 

secretions e.g., saliva, gastric and intestinal secretion, bile, and pancreatic 

fluid. Normal Na
+
 values for adults (venous blood) is 135-145 mEq/L. 

Because of its role in regulating water balance, Na
+
imbalances usually are 

accompanied by water imbalances. 

 Hyponatremia: a serum Na
+
level less than 135 mEq/L. With hyponatremia, 

there is either a Na
+
 deficit or a water excess; a hypo-osmolar state exists 

because the ratio of water to Na
+
 is too high. The water moves out of the 

vascular space into the interstitial space and then into the intracellular space, 

causing edema.  Respiratory system may affected by edema causing (SOB), 

brain and nervous system are affected by cellular edema and can lead to 

increasing intracranial pressure (IICP) and coma. 

 Hypernatremia: a serum Na
+
 level more than 145 mEq/L. With an excess 

of Na
+
 or a loss of water, a hyperosmolar state exists because the ratio of 

Na
+
 to water is too high. This ratio causes an increase in the extracellular 

osmotic pressure, which pulls fluid out of the cells into the extracellular 

space and result in cellular dehydration. The primary manifestations of 

hypernatremia are neurologic in nature. 

2. Potassium (K
+
): The normal range of serum K

+
 (venous blood) is 3.5–5.0 

mEq/L. It's vital to normal neuromuscular and cardiac function, the slightest 

decrease or increase can cause life-threatening effects on physiological 

functions. A reciprocal relationship exists between Na
+
 & K

+
; large Na

+
 

intake results in an increased loss of K
+
. When K

+
 is lost from the cells, Na

+
 

enters the cells. 

 Hypokalemia: a potassium level less than 3.5 mEq/L. GIT losses of Na
+
 

through vomiting and gastric suction are common causes of hypokalemia, 

the use of diuretics can causing hypokalemia. Symptoms of hypokalemia 

are usually mild until the level drops below 3 mEq/L, unless the decrease in 

potassium is rapid. When the decrease is gradual, the body compensates by 

shifting potassium from the intracellular into the serum. 

 Hyperkalemia: an increase in the serum K
+
 level more than 5.0 mEq/L. Its 

less common than hypokalemia and rarely occurs in client with normal 

renal function, and its more dangerous than hypokalemia and can lead to 

cardiac arrest. 
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3. Calcium(ca
2+

):  Most of the body’s calcium (99%) is deposited in bone, the 

remaining 1% is in the blood plasma. Normally, 50% of the serum calcium is 

ionized (physiologically active), with the remaining 50% bind to protein. 

Therefore any change in serum protein will result in a change in the total 

serum calcium. The normal range of serum calcium (total) (venous blood) is 

4.5–5.5 mEq/L (8.5-10.5 mg/dL).   

 Hypocalcemia: a total serum of calcium less than 8.5 mg/dL. Severe 

depletion of calcium level can cause tetany with muscle spasm, and 

paresthesias (numbness, tingling around the mouth, hands and feet), and can 

lead to seizures. Two signs indicate hypocalcemia: Chvostek’s sign (is a 

contraction of the facial muscles in response to tapping the facial nerve in 

front of the ear); Trousseau’s sign (is a carpal spasm in response to inflating 

a blood pressure cuff on the upper arm to 20 mmHg greater than the systolic 

pressure for 2 to 5 minutes). Clients at greatest risk for hypocalcemia are 

those whose parathyroid glands have been removed, hypomagnesemia and 

chronic alcoholism. 

 
 Hypercalcemia: a total serum calcium greater than 10.5 mg/dL. Occurs 

most often when calcium is released in excess from bony skeleton, this is 

usually due to malignancy or prolonged immobilization. 

4. Magnesium (Mg
2+

): Magnesium plays an important role as a coenzyme in 

the metabolism of carbohydrates and proteins and as a mediator in 

neuromuscular activity. Magnesium has the unique characteristic of being 

the only cation that has a higher concentration in CSF. The normal range of 

serum magnesium (venous blood) is 1.5–2.5 mEq/L.   

 Hypomagnesemia: a serum magnesium less than 1.5 mEq/L. It is probably 

the most undiagnosed electrolyte deficit because it is asymptomatic until 
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the serum level approaches 1.0 mEq/L. Clinical manifestations are related 

to the neuromuscular, neurologic, or cardiovascular system. 

 Hypermagnesemia: extracellular level of magnesium greater than 2.5 

mEq/L . It rarely occurs from excessive dietary ingestion; however, overuse 

of magnesium containing drugs (antacids, laxatives, and intravenous 

magnesium sulfate) can cause hypermagnesemia.  

5. Phosphate (PO4-): is the main intracellular anion; it appears as phosphorus 

in the serum. Phosphorus is similar to calcium in that vitamin D is needed 

for its reabsorption from the renal tubules. The normal range of serum 

phosphate (venous blood) is 1.8–2.6 mEq/L (2.5-4.5 mg/dL).   

 Hypophosphatemia: extracellular level of phosphorus less than 2.5mg/dL. 

An increase in parathyroid hormone causes decreased renal reabsorption and 

increased excretion of phosphates. Glucose and insulin administration can 

cause hypophosphatemia because it is a major components of ATP after 

metabolism of glucose .    

 Hyperphosphatemia: extracellular level of phosphorus greater than 4.5 

mg/dL. Excessive administration (oral or intravenous) of phosphate-

containing substances can cause hyperphosphatemia. Other causes are 

hypoparathyroidism, renal insufficiency, and laxatives containing phosphate. 

6. Chloride (Cl-): chloride and water move in the same direction as sodium 

ions, influencing the osmolality of extracellular fluid. The normal range of 

serum chloride (venous blood) is 95–108 mEq/L.    

 Hypochloremia: a serum chloride less than 95 mEq/L. It's usually related to 

excess loss of chloride through the GIT ; kidneys; or sweating. Because the 

bicarbonate ion compensates for the loss of chloride, the client is at risk for 

developing metabolic alkalosis. 

 Hyperchloremia: a serum chloride greater than 108 mEq/L. It usually 

occurs with dehydration, and excess replacement of sodium chloride or 

potassium chloride. 

 

 


