Chapter 24 Water, Electrolyte, and Acid-Base Balance

Interrelations of Intracellular and Extracellular Fluid

BASIC CONCEPTS

Intracellular water is 70 percent of total body water.

Water contains dissolved electrolytes.

Sum of positive ions balanced by negative ions.

Disturbances of body water are associated with corresponding changes in electrolytes.

Fluids and electrolytes diffuse readily but capillaries are impermeable to protein.

Sodium (Na+) and chloride (Cl-) are chief extracellular ions; potassium (K+) and phosphate (PO43-) are principal intracellular ions.

UNITS OF CONCENTRATION

Molecular weight of substance in grams divided by valence dissolved in 1 liter equals one equivalent per liter (1 Eq/L).

Units usually expressed in milliequivalents per liter (1,000 mEq = 1 Eq).

Regulation of Body Fluid and Electrolyte Concentration

PHYSIOLOGIC CONCEPTS

Amount of water and electrolytes in body is balance between amount ingested and amount excreted.

Kidneys are major excretory organs.

DISTURBANCES OF WATER BALANCE

Dehydration.

Inadequate intake: comatose or debilitated patients.

Excess water loss: vomiting or diarrhea.

Overhydration.

Excessive fluid intake when renal function impaired.

Excessive administration of intravenous fluids.

DISTURBANCES OF ELECTROLYTE BALANCE

Depletion of electrolytes.

Vomiting or diarrhea.

Excessive use of diuretics.

Excessive diuresis in diabetic acidosis.

Renal tubular disease.

Acid–Base Balance

PHYSIOLOGIC CONCEPTS

Body produces large amounts of acid.

Regulatory mechanisms maintain pH.

Blood buffers: resist pH change.

Lungs: control carbonic acid concentration.

Kidneys: control bicarbonate concentration.

DISTURBANCES OF ACID–BASE BALANCE

Metabolic acidosis.

Excess acid neutralized by bicarbonate, and bicarbonate concentration falls (uremia, ketosis, lactic acidosis).

Compensation by hyperventilation (lowers PCO2) and increased production of bicarbonate by kidneys.

Respiratory acidosis.

Respiratory insufficiency leads to retention of CO2 and rise in carbonic acid (H2CO3).

Compensation by increased production of bicarbonate by kidneys.

Metabolic alkalosis.

Increased concentration of bicarbonate as a result of various causes (loss of gastric juice, chloride depletion, excess corticosteroids, excess antacids).

Frequently coexisting potassium deficiency.

Compensation inefficient, and requires correction of coexisting potassium deficiency.

Respiratory alkalosis.

Hyperventilation lowers PCO2, and H2CO3 falls.

Compensation by excretion of bicarbonate by kidneys.

EVALUATION OF ACID–BASE BALANCE BY THE CLINICIAN

Clinical evaluation.

Laboratory studies: pH, PCO2, bicarbonate.
