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Chloride is the main anion in blood and

body tissues. 

It has important roles in digestion and

immune defense.

In the stomach, it forms hydrochloric acid

(HCl) to help digest food.

In immune cells, it forms hypochlorous

acid, which helps kill bacteria.

Chloride carries an electric charge,

classified as an electrolye along with

sodium and potassium.

It maintains electrolyte and fluid balance.

. 

Introduction to Chloride



It maintains osmotic pressure along with other electrolytes and

regulates water balance.

Acid-base regulation (maintains proper pH levels)-chloride shift

exchange of Cl⁻ and HCO₃⁻ (bicarbonate) across red blood cell membranes

to maintain blood pH.

Cl- essential for the production of gastric HCl for the digestive process

(gastric acid formation + defense against pathogens)

Enzyme Amylase requires Chloride as a cofactor.

It regulates the amount of fluid and types of nutrients going in and out

of the cells.

It stimulates the action of nerve and muscle cells.

It facilitates the flow of oxygen and carbondioxide within cells.

Functions of Chloride



Recommended Dietary Allowance (RDA) is established at an amount that ensures nutritional adequacy. 

People ages 14-50 and pregnant women is 2.3 grams daily, for ages 51-70 is 2 grams daily, and for ages 71+

is 1.8 grams daily. (chloride intake)

Foods such as
Table salt, sea salt, Kosher salt

Seaweed

Shrimp

High-sodium processed foods, including deli meats, hot dogs, cheese, and potato chips

High-sodium condiments, including soy sauce, Worcestershire sauce, ketchup

Whole grains

Vegetables

Eggs, milk, cheese, olives

Processed foods

NOTE: Chloride cannot be synthesized by the human body.

 It is an essential mineral, it must be taken through the diet.

Dietary Sources



Chloride is absorbed in the small intestine. (jejunum and ileum)

 Through passive diffusion and active transport mechanisms coupled with

sodium absorption.

Some reabsorption also occurs in the large intestine.

Remains in the body’s fluids and blood.

Any excess amount is excreted in urine.

Chloride is bound to sodium; therefore, the amount in blood tends to coincide

with sodium levels.

Absorption occurs via Na⁺/Cl⁻ co-transporters and chloride-bicarbonate

exchangers.

In the kidney, chloride reabsorption parallels sodium reabsorption, maintaining

electroneutrality and osmotic balance.

Transport in the blood: Circulates mainly as free Cl⁻ ions in extracellular fluid

(ECF).

Absorption of
Chloride
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Absorption of Chloride
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Chloride
Deficiency:
Hypochloremia

Chloride deficiency mostly happens due to

continuous vomiting, especially in children.

Usually, both sodium and chloride are lost

together.

This can also occur after heavy sweating and low

salt intake.

These include conditions that cause excessive

fluid loss from the body, such as prolonged

diarrhea. 

Diuretic medications that increase fluid excretion

through the kidneys can also lead to decreased

chloride levels.

 In people with diabetes, a sudden and very high

level of blood glucose can cause the kidneys to

remove more sodium and water from the body,

which results in lower chloride levels.



Health Effects of Chloride
Deficiency

Low blood pressure

Low chloride levels can cause:

Alkalosis (too much base in body
fluids)

Hypokalemia (low potassium)

Loss of cognitive and muscle control

Lethargy and muscle weakness

In severe cases, it can lead to death.
Also, genetic differences can make some people
more vulnerable.



Toxicity of
Chloride:
Hyperchloremia

 High levels of chloride in the blood, known as

hyperchloremia, may occur due to severe

dehydration, diarrhea, or metabolic problems that

make the blood too acidic, such as kidney disease.

 Eating too much salt can cause an excessive intake

of sodium chloride, which is linked to high blood

pressure.

Symptoms of toxicity:

Muscle weakness

High blood pressure

Fatigue



Chloride Transport

The body has many transporters and channels
that control chloride absorption, distribution, and
excretion.

https://www.sciencedirect.com/topics/medicine-and-dentistry/chloride-transport

https://www.sciencedirect.com/topics/medicine-and-dentistry/chloride-transport


Chloride Shift

https://en.wikipedia.org/wiki/Chloride_shift



Dietary Chloride Deficiency Syndrome

https://www.mdpi.com/2072-6643/12/11/3436

https://www.mdpi.com/2072-6643/12/11/3436


A rare condition called Congenital

Chloride Diarrhea (OMIM 214700) is

caused by mutations in the SLC26A3

gene.

This mutation affects chloride

transport in the ileum and colon.

It leads to intestinal inflammation,

kidney problems, and lower fertility

in males.

The body excretes watery stool

containing a high amount of

chloride. This leads to dehydration,

low potassium levels (hypokalemia),

and metabolic alkalosis.

Increased salt intake helps improve

this condition.

CCD affects intestines.

Congenital Chloride Diarrhea

The fetus image shows abnormal swelling
in the baby’s intestines.

https://thefetus.net/content/congenital-
chloride-diarrhea

https://thefetus.net/content/congenital-chloride-diarrhea
https://thefetus.net/content/congenital-chloride-diarrhea


A more common problem involves the CFTR (Cystic Fibrosis

Transmembrane Conductance Regulator) gene.

CFTR controls chloride transport and also helps regulate

other ion channels for sodium and chloride.

The exact mechanisms are still not fully understood.

When both copies of CFTR have loss-of-function mutations,

it causes Cystic Fibrosis (CF; OMIM 219700).

Proteins help maintain the balance of salt and water on

many surfaces in the body, such as the surface of the lungs.

When the protein does not work properly, chloride, a

component of salt, gets trapped inside the cells.

Cystic fibrosis affects the lungs, liver, pancreas, sweat

glands etc.

 Cystic Fibrosis
and CFTR

https://www.cysticfibrosisjournal.com/article/S1569-
1993%2815%2900150-2/fulltext

https://mdsearchlight.com/genetic-disorders/cystic-fibrosis-and-liver-
disease/

Liver Disease
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Bartter Syndrome and Hypertension
Loss-of-function variants in the CLCNKB gene cause Bartter
syndrome.
This disorder includes excess salt loss, hypokalemia, and
metabolic alkalosis.
Another variant, where threonine at position 481 is replaced
by serine, increases the gene’s function.
This variant has been linked to essential hypertension in both
children and adults.

https://emedicine.medscape.com/article/2
38670-overview

https://chikd.org/journal/view.php?number=744

Kidney disease

https://emedicine.medscape.com/article/238670-overview
https://emedicine.medscape.com/article/238670-overview
https://chikd.org/journal/view.php?number=744


Bartter Syndrome

General Characteristics.
Facial Features:

Triangular-shaped face,
prominent forehead,

large eyes, pointed ears,
"pouting" expression.



A genome study of a person with Khoisan

ancestry discovered a variant in the CLCNKB

gene.

This gene controls chloride recovery in the

kidney.

The variant helps improve chloride

reabsorption, an adaptation to the dry

Kalahari Desert environment.

Adaptation in the Khoisan
Population : Africa



OMIM INFORMATION Clinical features:
Chronic watery diarrhea with high

chloride content from birth
Dehydration

Hypokalemia (low potassium)
Metabolic alkalosis

Molecular mechanism: Mutations in
SLC26A3 impair

chloride/bicarbonate exchange in
intestinal epithelial cells, causing
chloride to remain trapped inside
cells and excessive chloride loss in

stool.

https://www.omim.org/entry/214700



 NCBI Information

https://www.ncbi.nlm.nih.gov/gene/1811









https://omim.org/entry/602421

https://omim.org/entry/602421


https://www.ncbi.nlm.nih.gov/gene/1080

https://www.ncbi.nlm.nih.gov/gene/1080
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https://omim.org/entry/602023
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https://www.ncbi.nlm.nih.gov/gene/1188

https://www.ncbi.nlm.nih.gov/gene/1188


https://www.ncbi.nlm.nih.gov/gene/1188

https://www.ncbi.nlm.nih.gov/gene/1188


Screening and Diagnosis
Chloride blood test: A chloride blood test

measures the amount of chloride in your

blood.

Genetic testing: Sequencing of SLC26A3

confirms diagnosis

https://nutritionsource.hsph.harvard.edu/chloride/#:~:text=%5B1%5D%20Chloride%20is%20absorbed%20in,to%20coincide%20with%20sodium%20levels.


Medications 
Electrolyte supplements: NaCl, KCl, Mg

Pancreatic enzyme supplements (PERT) – for
cystic fibrosis

CFTR modulators – improve chloride channel
function (cystic fibrosis)

Prostaglandin inhibitors – reduce kidney salt
loss (Bartter syndrome)

Usually combined with diet and supplements
for effective management

https://science.drinklmnt.com/did-you-know/bartter-
syndrome



Chloride is an essential electrolyte for fluid balance,
nerve, and muscle function.

Metabolic disorders, such as CF, CCD, Bartter,
Hypochloremia etc.

Patients need electrolyte replacement, special diets,
and lifelong monitoring.

Proper nutrition and supplementation can improve
growth, health, and quality of life.

Food Products such as Electrolyte-fortified drinks
(Na⁺, K⁺, Cl⁻, Mg²⁺) for renal salt-wasting syndromes. 

Conclusion & Summary
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