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HEALTH BASICS

Ions

Ions are charged particles that support fluid balance, nerve signals, muscles, and body

chemistry.

WHAT IT IS

An atom or molecule carrying an electrical charge

WHERE IT COMES UP

Blood tests, kidney care, medicines, food labels, and sports drinks

WHY IT MATTERS

Supports nerves, muscles, fluid balance, and normal body chemistry

WHAT IT IS NOT

A disease or diagnosis

WHO TO ASK

Primary care clinician, pharmacist, or relevant specialist

HOW IT IS CHECKED

Blood or urine tests measuring specific electrolytes

Overview

An ion is an atom or molecule with an electrical charge. It becomes charged when it gains or

loses one or more electrons, which are tiny parts of an atom.

A positively charged ion is called a cation . Sodium, potassium, calcium, and magnesium can

form cations. A negatively charged ion is called an anion . Chloride, bicarbonate, and phosphate

can form anions.

In health care, you are most likely to hear about ions as electrolytes . Electrolytes are

substances that form ions when dissolved in water. Because much of your body contains

water, these charged particles can move through blood and other body fluids.

Ions are not a disease or a diagnosis. They are a normal part of body chemistry. A blood test

may show that the amount of a particular ion is too high or too low, but the result needs to be

interpreted in context. Medicines, kidney function, fluid intake, illness, and the way a sample

was collected can all affect results.

How it works
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An ion's charge lets it interact with water, proteins, cell membranes, and other charged

particles. The body keeps different concentrations of ions inside and outside cells. This

difference acts like stored electrical energy.

Cell membranes contain channels and pumps that move selected ions across the membrane.

For example, sodium and potassium move through specific channels during a nerve signal.

Calcium ions help muscle fibres contract. Pumps then restore the usual balance so the cell can

respond again.

Important ions in the body include:

Your kidneys are central to this control. They filter blood and adjust how much water and how

many electrolytes leave in urine. Hormones also tell the kidneys when to retain or remove

substances such as sodium, potassium, and water.

The lungs help regulate bicarbonate indirectly by controlling carbon dioxide. The digestive

system absorbs ions from food and drink, but it can also lose large amounts through vomiting

or diarrhoea.

- Sodium: helps regulate fluid balance, blood volume, nerves, and muscles

- Potassium: supports nerve signals, muscle contraction, and heart rhythm

- Chloride: works with sodium in fluid balance and helps maintain acid-base balance

- Bicarbonate: helps control how acidic or alkaline the blood is

- Calcium: supports bones, muscles, nerves, blood clotting, and cell signalling

- Magnesium: takes part in many enzyme reactions and supports nerves and muscles

- Phosphate: contributes to bones, energy use, cell membranes, and acid-base balance

Why it matters for your health

The amount of each ion matters, but so does its location. Cells need different ion

concentrations inside and outside their membranes. Even when the total amount in the body is

adequate, abnormal movement between these spaces can affect how cells work.

Ions help maintain osmotic balance , meaning the movement of water between body

compartments. If the concentration of certain ions changes, water may move into or out of

cells. This is one reason sodium results are interpreted alongside hydration and other clinical

information.

Ions also help maintain acid-base balance . This is the body's control of how acidic or alkaline

the blood is. Bicarbonate, chloride, phosphate, proteins, the lungs, and the kidneys all
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contribute.

An electrolyte panel commonly measures sodium, potassium, chloride, and total carbon

dioxide. Most of the total carbon dioxide in a blood sample is bicarbonate. A clinician may order

calcium, magnesium, or phosphate separately.

Some reports also include an anion gap . This is a calculated value based on measured

electrolytes. It can help a clinician assess certain acid-base problems, but it is not a direct

measurement of every ion in the blood.

What can go wrong

Named conditions can occur when the measured level of an electrolyte is outside its expected

range. Examples include hyponatraemia or hypernatraemia , meaning low or high blood

sodium, and hypokalaemia or hyperkalaemia , meaning low or high blood potassium.

These findings may relate to dehydration, kidney disease, heart or liver conditions, hormone

disorders, vomiting, diarrhoea, or major changes in fluid intake. Medicines can also contribute.

Examples include diuretics like furosemide or hydrochlorothiazide , sometimes called water

tablets, and medicines that affect kidney handling of potassium or sodium.

Acid-base disorders include acidosis , when body fluids contain too much acid or too little

alkali, and alkalosis , when they contain too much alkali or too little acid. These can be linked to

breathing problems, kidney problems, digestive losses, medicines, or other illnesses.

An unexpected test result does not always mean there is a health problem. A blood sample can

be affected by collection or handling. For example, damage to blood cells in the sample, called

haemolysis, can make potassium appear higher than it is. A repeat test may sometimes be

needed.

Severe electrolyte or acid-base disorders can affect the brain, muscles, breathing, or heart

rhythm. Seek emergency help for a seizure, fainting, new severe confusion, severe weakness,

chest pain, major trouble breathing, or a sustained rapid or irregular heartbeat.

A mildly abnormal result without urgent symptoms is usually handled through routine

follow-up. The clinician who ordered the test can review the result alongside your medicines,

kidney function, fluid losses, and other test findings.

What you can do

Most people do not need to track individual ions or buy home electrolyte tests. The body
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usually regulates them through the kidneys, lungs, hormones, food, and normal drinking habits.

If a blood test is abnormal, useful questions include:

Keep an up-to-date list of medicines and supplements. Include non-prescription products, salt

substitutes, antacids, laxatives, and electrolyte powders. Some contain substantial amounts of

sodium, potassium, magnesium, or calcium.

Do not stop a prescribed medicine or make a major change in salt, potassium, or fluid intake

based only on one result. Advice intended for one electrolyte problem may be unsuitable for

another. For example, some salt substitutes contain potassium and may not be appropriate for

people with certain kidney problems or medicines.

Food labels list nutrients rather than explaining their ionic form. Sodium is routinely shown on

nutrition labels in many countries. Potassium, calcium, and other minerals may also appear. The

label amount does not show your current blood level.

- Which electrolyte or calculated value is outside the expected range?

- Is the change mild, or does it need prompt attention?

- Could a medicine, supplement, illness, or sample problem explain it?

- Should the test be repeated or checked with kidney or urine tests?

- Are any changes to food, fluids, or medicines appropriate?

Common questions

Are ions and electrolytes the same thing?

Not exactly. An ion is any charged atom or molecule. An electrolyte is a substance that

produces ions when it dissolves. In everyday health language, "electrolytes" often refers to

ions such as sodium, potassium, and chloride in body fluids.

Do sports drinks replace all important ions?

No. Products contain different ingredients and amounts. Many mainly provide water,

carbohydrate, and sodium, with smaller amounts of other electrolytes. They are not a

substitute for medical assessment when fluid loss is severe or ongoing.

Can drinking too much water affect ions?

Yes. Very large water intake over a short time can dilute blood sodium, especially when the

kidneys cannot remove the extra water quickly enough. This is different from ordinary

hydration.

Does a low dietary intake always cause a low blood result?
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No. Blood levels reflect more than food intake. Kidney handling, hormones, medicines, fluid

balance, digestive losses, and movement into or out of cells can all contribute.

Can I tell whether my electrolytes are normal by how I feel?

Not reliably. Mild abnormalities may not cause noticeable problems, while symptoms such as

tiredness or cramps have many possible causes. A blood or urine test is needed to measure a

specific electrolyte.

What is an ionic mineral supplement?

The term usually means that a mineral is provided as part of a charged compound or dissolved

salt. It does not by itself prove that the product is needed, better absorbed, or safer. A

pharmacist or clinician can help interpret the ingredient list.
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- National Academies of Sciences, Engineering, and Medicine. Dietary Reference Intakes
for Water, Potassium, Sodium, Chloride, and Sulfate
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- US Food and Drug Administration. Sodium in Your Diet
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