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What Happens in the Kidneys During Kidney Ailments and the Role 
of Oxygen Supplementation 

The kidneys are vital organs responsible for filtering waste, balancing fluids, regulating blood 
pressure, and producing essential hormones. When the kidneys are not functioning properly, it 
can lead to a variety of health issues that affect many systems in the body. Kidney ailments are 
often progressive and can cause significant damage to kidney tissue over time, leading to 
conditions such as chronic kidney disease (CKD), kidney failure, and acute kidney injury. In 
these situations, oxygen supplementation can play a crucial role in supporting kidney function 
and improving overall health. This article explores the different kidney ailments, what goes 
wrong in the kidneys, and how oxygen can help. 

Section 1: Chronic Kidney Disease (CKD) – What Happens in the Kidneys? 

What Happens in the Kidneys During CKD? 

Chronic kidney disease (CKD) is a long-term condition in which the kidneys gradually lose their 
ability to filter waste and excess fluids from the blood. Over time, CKD can lead to kidney 
failure, where the kidneys can no longer perform these critical functions. CKD is often caused 
by conditions such as diabetes, high blood pressure, or inflammation. 

• Decreased Glomerular Filtration Rate (GFR): In CKD, the filtering units of the
kidneys, called glomeruli, become damaged. This reduces the kidneys' ability to filter
waste products and excess fluids, leading to a build-up of toxins in the body.

• Kidney Scarring (Fibrosis): As CKD progresses, the kidneys may develop scar tissue,
which further impairs their function. The reduction in the kidney's ability to filter blood
can lead to fluid retention, electrolyte imbalances, and an increased risk of cardiovascular
problems.

• Reduced Oxygen Delivery: As kidney function declines, the kidneys' ability to receive
sufficient oxygen is also compromised. This is especially problematic because the kidneys
require a steady supply of oxygen to maintain their filtering capabilities.

How Oxygen Helps in CKD 

• Improved Oxygenation: Oxygen supplementation can help increase the supply of
oxygen to the kidneys, supporting the damaged tissues and helping maintain kidney
function for a longer period.

• Enhancing Kidney Filtration: With better oxygenation, kidney cells can work more
efficiently, which may slow the progression of kidney damage and improve the kidneys'
ability to filter blood.

• Reducing Inflammation: Oxygen helps reduce inflammation in the kidneys, which is
often present in CKD. This anti-inflammatory effect can help prevent further scarring
and tissue damage.
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• Supporting Recovery: In cases of acute kidney injury within CKD, oxygen 
supplementation can promote the recovery of kidney tissue, reducing the risk of 
permanent damage. 

Benefit: Oxygen supplementation in CKD can help slow the progression of kidney 
damage, improve kidney function, reduce inflammation, and support the kidneys’ ability 
to filter waste effectively. 

 

Section 2: Acute Kidney Injury (AKI) – What Happens in the Kidneys? 

What Happens in the Kidneys During AKI? 

Acute kidney injury (AKI) is a sudden and severe decline in kidney function that can occur 
within hours or days. It is often caused by dehydration, infection, severe blood loss, or the use 
of nephrotoxic medications. Unl ike CKD, AKI is typically reversible if treated promptly, but it 
can lead to permanent kidney damage if left untreated. 

• Decreased Blood Flow: AKI often results from a sudden reduction in blood flow to the 
kidneys, such as from dehydration, blood loss, or sepsis. When the kidneys don ’t receive 
enough blood, oxygen delivery is impaired, and kidney function rapidly deteriorates. 

• Toxin Accumulation: The kidneys' inability to filter waste products during AKI leads 
to a build-up of toxins in the blood, which can cause further damage to kidney tissues. 

• Inflammation and Cell Death: AKI often leads to inflammation and injury in the 
kidney cells, further contributing to kidney dysfunction. This inflammation can cause 
kidney cells to die and impair the organ's ability to recover. 

How Oxygen Helps in AKI 

• Supporting Oxygen Delivery: Oxygen supplementation helps restore oxygen levels in 
the kidneys, ensuring that the kidney cells have the oxygen they need to function and 
repair themselves. 

• Enhancing Kidney Recovery: By providing more oxygen to the kidney tissues, oxygen 
supplementation can promote faster recovery of kidney cells, helping them heal and 
restore normal function. 

• Reducing Inflammation and Preventing Damage: Oxygen reduces inflammation in 
the kidneys, which is key to preventing further injury and supporting the recovery of 
kidney function. 

• Preventing Permanent Damage: In AKI, the kidneys are at risk of permanent damage 
if oxygen levels are too low for too long. By supplementing oxygen, the kidneys are better 
equipped to recover and resume their normal functions. 

Benefit: Oxygen supplementation in AKI can speed up recovery, reduce kidney 
inflammation, prevent permanent damage, and restore kidney function more effectively. 
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Section 3: Polycystic Kidney Disease (PKD) – What Happens in the Kidneys? 

What Happens in the Kidneys During PKD? 

Polycystic kidney disease (PKD) is a genetic condition characterized by the growth of numerous 
cysts in the kidneys. These cysts can grow large, impairing kidney function and leading to kidney 
failure over time. 

• Cyst Formation: In PKD, fluid-filled cysts form in the kidneys, gradually expanding and
taking up space that would otherwise be occupied by normal kidney tissue. As the cysts
enlarge, they damage the surrounding healthy tissue.

• Reduced Filtration Capacity: The cysts interfere with the kidneys' ability to filter waste
products, leading to a build-up of toxins in the blood and fluid retention.

• Decreased Oxygen Delivery: As the cysts grow and the kidney tissue becomes damaged,
blood flow and oxygen delivery to the kidneys are reduced, further compromising kidney
function.

How Oxygen Helps in PKD 

• Improving Oxygen Supply to Kidney Tissues: Oxygen supplementation ensures that
the kidneys receive sufficient oxygen, helping to support the function of the remaining
healthy kidney tissue.

• Slowing Disease Progression: By enhancing oxygenation, oxygen therapy may help slow
the progression of kidney damage caused by the growing cysts and improve overall
kidney function.

• Reducing Inflammation: Oxygen reduces inflammation in the kidneys, which can help
prevent further damage to kidney tissues and support healthier kidney function.

• Supporting Kidney Function: Oxygen supplementation can help maintain kidney
filtration, which is especially important for individuals with PKD who are at risk of
kidney failure.

Benefit: Oxygen supplementation can help slow the progression of kidney damage in 
PKD, improve kidney function, and provide relief from symptoms such as fluid retention 
and high blood pressure. 
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Section 4: Kidney Stones – What Happens in the Kidneys? 

What Happens in the Kidneys During Kidney Stones? 

Kidney stones are hard deposits made of minerals and salts that form in the kidneys. They can 
block the flow of urine and cause severe pain, especially when they move through the urinary 
tract. 

• Formation of Stones: Kidney stones form when certain substances in the urine, such as
calcium, oxalate, and uric acid, become concentrated and crystallize. Over time, these
crystals can form larger stones.

• Obstruction of Urinary Flow: When kidney stones block the urinary tract, they can
cause intense pain, reduced urine output, and inflammation in the kidneys and
surrounding tissues.

• Increased Risk of Infection: Blocked urine flow can lead to urinary tract infections
(UTIs), further complicating kidney function.

How Oxygen Helps in Kidney Stones 

• Promoting Healing: Oxygen supplementation supports the healing of any damage
caused by kidney stones, particularly if there is any inflammation or infection in the
kidneys or urinary tract.

• Reducing Inflammation: Oxygen helps reduce inflammation caused by the obstruction
of urine flow, easing pain and promoting recovery.

• Supporting Kidney Function: By improving oxygen levels in the blood, oxygen
supplementation helps support the kidneys’ filtration and elimination functions, which
can reduce the risk of further stone formation and complications.

Benefit: Oxygen supplementation can help reduce pain, inflammation, and the risk of 
infection caused by kidney stones, supporting the kidneys in their recovery and improving 
overall kidney function. 

Section 5: The Role of Oxygen in Kidney Health – General Support 

What Happens When Oxygen Levels Are Low in the Kidneys? 

The kidneys require a steady supply of oxygen to perform their essential functions. When oxygen 
levels are low, kidney cells may become damaged, and kidney function can decline. This can lead 
to a variety of complications, including fluid retention, electrolyte imbalances, and a build-up 
of waste products in the blood. 
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How Oxygen Can Benefit the Kidneys in General 

• Improved Oxygen Delivery: Oxygen supplementation ensures that the kidneys receive
the oxygen they need to perform their filtering and waste removal functions efficiently.

• Supporting Kidney Repair: By improving oxygenation, oxygen therapy helps support
the repair of damaged kidney cells and tissues, promoting recovery in individuals with
kidney ailments.

• Preventing Kidney Failure: Chronic oxygen deprivation can contribute to kidney
failure. By supplementing oxygen, the kidneys receive adequate support, potentially
preventing further damage and improving overall function.

Benefit: Oxygen supplementation plays a crucial role in supporting kidney health, improving 
kidney function, and helping prevent further damage, particularly in individuals with kidney 
disease. 

Conclusion 

The kidneys are essential organs that require a steady supply of oxygen to perform their vital 
functions. When the kidneys are compromised due to conditions like CKD, AKI, PKD, kidney 
stones, or other ailments, oxygen levels can drop, exacerbating kidney damage and impairing 
their ability to filter waste. Oxygen supplementation can help address this issue by improving 
oxygen delivery, reducing inflammation, supporting kidney repair, and enhancing overall kidney 
function. 

For individuals suffering from kidney ailments, oxygen therapy offers a significant benefit by 
supporting the kidneys’ ability to function, reducing the risk of further damage, and improving 
overall health. As always, it is essential to consult with a healthcare provider before beginning 
any new form of therapy to ensure that it is appropriate for your specific condition. 



 

54 

 

 

The Link Between Kidney Ailments, Water Intake, and Oxygen Levels 

Kidney ailments, particularly Chronic Kidney Disease (CKD) and Acute Kidney Injury (AKI), 
require careful management, and one of the important aspects of managing these conditions is 
fluid intake. People suffering from kidney issues are often advised to limit their water intake due 
to the kidneys' compromised ability to filter and process excess fluids. However, this restriction 
can have a significant impact on oxygen levels in the body, which can further complicate the 
management of kidney health. Here’s an explanation of how low water consumption in kidney 
patients affects oxygen levels and how oxygen supplementation can help. 

 

Why Do People with Kidney Ailments Have Limited Water Intake? 

When the kidneys are not functioning optimally, they lose their ability to filter and remove 
excess fluid from the body. This leads to a build-up of waste products, electrolytes, and fluids, 
which can cause dangerous complications like swelling (edema), high blood pressure, and an 
increased workload on the heart. Therefore, kidney patients are often advised to restrict their 
fluid intake to prevent these complications. 

• Fluid Retention: When kidney function declines, the kidneys may not be able to filter 
and excrete water efficiently. If a patient consumes too much fluid, it can accumulate in 
the body, leading to swelling, high blood pressure, and even heart failure. 

• Electrolyte Imbalance: The kidneys also help regulate the balance of electrolytes such as 
sodium, potassium, and phosphate. Too much water intake can disrupt this balance, 
leading to serious complications like arrhythmias or muscle weakness. 

For these reasons, kidney patients are typically restricted to a small amount of fluid per day, 
often around 1 litre or less, depending on the severity of their condition and their doctor’s 
recommendations. 

 

How Low Water Consumption Affects Oxygen Levels 

Water plays a key role in the body’s overall function, including the delivery of oxygen to tissues 
and organs. The impact of restricted water intake on oxygen levels can be seen in several ways: 

1. Blood V olume and Circulation 

Water is essential for maintaining blood volume and fluid balance in the body. When fluid 
intake is restricted, blood volume decreases, and the ability to circulate oxygen-rich blood to 
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organs and tissues can be compromised. As a result, oxygen levels in the blood can drop 
(hypoxemia), leading to symptoms such as fatigue, dizziness, and confusion. 

• Reduced Blood Flow: Decreased fluid intake causes blood to become more concentrated,
which can reduce the efficiency of oxygen transport. This means that organs, including
the heart and brain, may not receive the oxygen they need for optimal functioning.

• Increased Heart Strain: The heart must work harder to pump a smaller volume of blood,
which can lead to increased heart rate and elevated blood pressure. This additional strain
on the heart can reduce the oxygen supply to the body, further complicating kidney
health.

2. Impaired Oxygen Exchange in the Kidneys

The kidneys are responsible for filtering waste products from the blood and ensuring proper 
hydration. When water intake is low, the kidneys become dehydrated, which impairs their ability 
to function efficiently. As the kidneys are responsible for maintaining the body’s fluid balance, 
their compromised function can lead to lower oxygen levels in the blood. 

• Decreased Renal Function: Low water intake contributes to kidney dysfunction, which
in turn affects the kidney’s ability to filter waste and regulate oxygen levels in the
bloodstream. This can lead to a vicious cycle where kidney function and oxygen levels
decline in tandem.

• Increased Risk of Complications: If oxygen levels drop due to insufficient fluid intake,
it can lead to more severe complications like metabolic acidosis (a condition in which
the blood becomes too acidic), which further impairs kidney function and oxygen
delivery.

3. Reduced Tissue Oxygenation

When the body has insufficient fluid, oxygen cannot be delivered efficiently to tissues and 
organs. This can lead to a feeling of fatigue and weakness, as cells are unable to function properly 
without adequate oxygen. The impact is particularly pronounced in individuals with kidney 
disease, as they already have a compromised oxygenation capacity due to impaired kidney 
function. 
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How Oxygen Supplementation Can Help 

Oxygen supplementation can provide essential support to kidney patients, particularly when 
fluid intake is restricted. By directly increasing the oxygen levels in the blood, oxygen therapy 
can help counteract the effects of low water consumption and improve overall health in the 
following ways: 

1. Improved Oxygen Delivery to Tissues and Organs 

Oxygen supplementation ensures that the organs and tissues, including the kidneys, receive an 
adequate supply of oxygen, even when the kidneys are not filtering properly. This helps reduce 
symptoms of hypoxemia (low oxygen levels) such as fatigue, dizziness, and confusion. 

• Enhanced Circulation: Supplementing oxygen can improve blood flow, ensuring that 
oxygen-rich blood is circulated effectively to vital organs, including the kidneys. This 
helps support kidney function and promotes healing. 

2. Reduced Strain on the Heart 

Oxygen supplementation can reduce the strain on the heart by improving oxygen levels in the 
blood. With sufficient oxygen, the heart does not have to work as hard to pump blood, which 
reduces the risk of high blood pressure and heart failure, two common complications associated 
with kidney disease. 

3. Support for Kidney Function 

Oxygen is crucial for the optimal function of all cells in the body, including those in the kidneys. 
By providing extra oxygen to the kidneys, oxygen supplementation can help improve the 
filtration process and reduce the damage caused by dehydration and low oxygen levels. 

• Preserving Kidney Health: With adequate oxygen, kidney cells can function more 
efficiently, slowing the progression of kidney damage and helping to prevent 
complications like kidney failure. 

4. A lleviation of Symptoms of Hypoxemia 

When oxygen levels drop, individuals with kidney disease often experience symptoms like fatigue 
and difficulty breathing. Oxygen therapy can help alleviate these symptoms by ensuring that the 
body receives the oxygen it needs to function properly, leading to improved energy levels and 
overall well-being. 
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5. Prevention of Complications

Oxygen supplementation helps maintain the body’s oxygen levels, preventing complications 
associated with low oxygen, such as metabolic acidosis and organ dysfunction. By supporting 
kidney function and reducing the strain on other organs, oxygen therapy can improve quality 
of life and reduce the risk of life-threatening complications. 

Conclusion 

Kidney ailments, particularly chronic kidney disease and acute kidney injury, often require fluid 
restrictions to prevent complications such as fluid retention and high blood pressure. However, 
low water intake can lead to reduced oxygen levels in the body, which can exacerbate kidney 
dysfunction and impair overall health. Oxygen supplementation plays a crucial role in 
supporting kidney function, improving blood circulation, reducing strain on the heart, and 
alleviating symptoms of hypoxemia. 

For individuals with kidney disease, oxygen therapy can help improve oxygenation, support 
kidney function, and reduce the risk of complications, even when fluid intake is limited. As 
always, it is important for kidney patients to consult with a healthcare provider before starting 
any form of oxygen therapy to ensure it aligns with their treatment plan and overall health 
needs. 
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