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Electrolyte replenishers

Electrolyte Replenishers

Introduction

Electrolyte replenishers are inorganic substances that restore or maintain the normal
concentration of body electrolytes such as sodium (Na*), potassium (K*), calcium (Ca**),
magnesium (Mg?*), chloride (CL7), phosphate (PO,>"), and bicarbonate (HCO,").

In pharmaceutical inorganic chemistry, these substances are studied in terms of their ionic
nature, chemical stability, compatibility, therapeutic role, and methods of formulation.

Electrolytes in the Human Body

e Electrolytes are charged particles (ions) that are dissolved in body fluids and are essential for
various physiological functions, including:

o Maintaining osmotic pressure

o Acid-base balance (pH)
Nerve impulse conduction
Muscle contraction

o Enzyme activity

o Fluid balance across cells and tissues

Causes of Electrolyte Imbalance

e Electrolyte replenishmentis necessary when the body experiences loss or deficiency of
essential ions due to:

o Severe dehydration

o Prolonged vomiting or diarrhea
Excessive sweating
Renal diseases
Burns or trauma

o Diuretic therapy

o Endocrine disorders
Definition

e Electrolyte Replenishers are pharmaceutical substances, typically inorganic salts,
administered to restore normal electrolyte concentrations in the body fluids.
e They may be administered orally or parenterally, depending on the severity of the condition.

Classification of Electrolyte Replenishers

e Electrolyte replenishers are classified based on the cation or anion they supply:
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A. Cationic Electrolyte Replenishers

Cation Function

Sodium (Na*) Maintains extracellular fluid volume, osmotic pressure

Potassium (K*) Regulates intracellular fluid, neuromuscular function

Calcium (Caz*) Muscle contraction, blood clotting, nerve transmission

Magnesium (Mg>*)  Enzyme activity, neuromuscular transmission

B. Anionic Electrolyte Replenishers
Anion Function
Chloride (Cl") Maintains acid-base and osmotic balance
Bicarbonate (HCO;") Maintains blood pH (alkalinity)

Phosphate (HP042'/H2P04') Buffering system, bone and cell function

Major Extra and Intracellular Electrolytes

Introduction

Electrolytes are ions that conduct electricity when dissolved in water.

They play essential roles in physiological processes, such as maintaining fluid balance, nerve
conduction, and muscle function.

Electrolytes are found both inside and outside cells, with specific concentrations necessary for
proper cell function.

They contribute to various bodily functions, including maintaining fluid balance, enabling nerve
impulses, muscle contractions, and supporting essential metabolic processes.

e Sodium (Na+)

Extracellular — Chloride (CI-}

Electrolytes

e Bicarbonate (HCO3-)

Calcium (Ca2+)
T Major Physiological lons

Potassium (K+)

Intracellular Magnesium (Mg2+)

Electrolytes

Phosphate (P043-)

Sulphate (S042-)
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Extracellular Electrolytes

1. Sodium (Na+)

» Primary Role: The main cation in extracellular fluid.
» Functions:
o Maintaining fluid balance
o Regulating blood pressure
o Supporting nerve and muscle function
» Sources: Table salt, processed foods, canned soups, condiments, snacks
» Deficiency (Hyponatremia):
o Symptoms: Muscle cramps, fatigue, headache, nausea, seizures
o Severe Cases: Coma and death
2. Chloride (Cl-)
» Primary Role: The main anion in extracellular fluid.
» Functions:
o Maintaining fluid balance
o Supporting acid-base balance
o Regulating osmotic pressure
» Sources: Table salt, processed foods, some vegetables
» Deficiency (Hypochloremia):
o Symptoms: Muscle cramps, weakness
o Severe Cases: Metabolic alkalosis, respiratory depression
3. Bicarbonate (HCO3-)
» Primary Role: Acts as a buffer in extracellular fluid.
» Functions:
o Maintaining acid-base balance
o Facilitating carbon dioxide transport
» Sources: Produced endogenously through metabolic processes
» Deficiency (Metabolic Acidosis):
o Symptoms: Fatigue, rapid breathing, confusion

o Severe Cases: Shock and death

4. Calcium (Ca2+)
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» Primary Role: An essential extracellular cation, though in lower concentrations than
sodium and chloride.

» Functions:

o Blood clotting

o Bone health

o Nerve conduction

o Muscle function
» Sources: Dairy products, leafy greens, fortified foods, fish with edible bones
» Deficiency (Hypocalcemia):

o Symptoms: Muscle cramps, numbness, tingling, seizures

o Severe Cases: Osteoporosis, rickets

Intracellular Electrolytes

1. Potassium (K*)
» Primary Role: The main cation in intracellular fluid.
» Functions:
o Maintaining cell membrane potential
o Nerve conduction
o Muscle function
» Sources: Bananas, oranges, leafy greens, potatoes, tomatoes, yogurt
» Deficiency (Hypokalemia):
o Symptoms: Muscle weakness, cramps, fatigue, constipation
o Severe Cases: Heart arrhythmias, paralysis
2. Magnesium (Mg?*)
» Primary Role: An essential intracellular cation.
» Functions:
o Protein synthesis
o Muscle function
o Energy metabolism
o Enzyme regulation
» Sources: Nuts, seeds, legumes, whole grains, leafy greens
» Deficiency (Hypomagnesemia):

o Symptoms: Muscle cramps, tremors, fatigue, loss of appetite
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