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T H E  C R Y S T A L  P R O B L E M

Sharp, insoluble, 
everywhere

While oxalic acid is highly soluble, Calcium 

oxalate forms hard, needle-like crystals the 

body cannot break down. 

Once they precipitate, they damage whatever 

tissue they settle in.



What are oxalates?
Oxalic acid and calcium oxalate cannot be broken down by the body. Once in the bloodstream, they must be cleared 

by the kidneys or or they accumulate in the tissues.

However, dietary calcium taken alongside oxalates can help bind the oxalate in insoluble form in the gut and the 

microbiome can also help to reduce absorption from food sources.

Endogenous sources

40-60% of total load

Can rise to 80% with B vitamin 

Deficiencies / High Vitamin C intake

Produced by the liver at roughly 10–

25 mg a day. Production rises 

substantially when vitamin B6 or B3 

are deficient.

Exogenous sources

Plants in the diet

Dietary oxalates come from plant 

foods, with the highest levels in leafy 

greens, nuts and seeds, root 

vegetables and some fruits.

The microbiome

Doing the hard work that human cells 

can’t

In health, Oxalobacter formigenes

and other species, degrade 

anywhere from 20% to 40% of 

dietary oxalate in the gut before it is 

absorbed.

03



Highest Oxalate Foods



Lowest Oxalate Foods



What happens when oxalates 
run too high?

Oxalate balance can be disrupted by:

• Excessive dietary intake

• Low dietary calcium / Dairy Free diet

• Dysbiosis and loss of Oxalobacter

• Gut barrier permeability

• Bile Acid malabsorption (reduces calcium in the gut)

• Increased Endogenous production

When this occurs, plasma and urinary oxalate levels rise.

Because oxalate readily binds calcium to form insoluble crystals, it 

can precipitate in any tissue.

T H E  M E C H A N I S M

Oxalate  +  calcium  →  

insoluble crystals  →  

precipitation in any 

perfused tissue

Tissues affected

Kidneys Joints Eyes

Skin Thyroid & beyond
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How oxalates damage tissues
Calcium oxalate crystals are mechanically sharp and chemically reactive. 

Once supersaturation is exceeded, they precipitate and trigger a cascade of injury.

1

Direct crystal 
cytotoxicity

Crystals adhere to and puncture 

cell membranes, causing oxidative 

stress, mitochondrial dysfunction 

and programmed cell death.

2

NLRP3 inflammasome 
activation

Crystals activate the NLRP3 

inflammasome in renal and immune 

cells, driving macrophage 

recruitment and a robust 

inflammatory cascade, as also seen 

in gout.

3

Tubular obstruction & 
fibrosis

Deposition in proximal renal tubules 

causes obstruction, tubular atrophy 

and fibrosis, progressing from acute 

injury to chronic kidney disease.
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It’s not 

all about 

kidney 

stones!



Why this matters in Nutritional, Functional & 
Lifestyle Medicine

The dietary paradox

Removing dairy reduces calcium-

oxalate binding in the gut, while 

adding spinach, almonds, kale and 

nut milks sharply raises the oxalate 

load.

Vulnerable patients

Gut dysbiosis, IBD, sulphur-pathway 

disorders and low B6/B3 raise both 

endogenous and exogenous oxalate 

risk of overload.

Multi-System Approach

Crystals deposit in kidneys, bladder, 

skin, joints and soft tissues, lead to 

multiple referrals, but often a single 

unifying diagnosis is not considered.

When we advise on a ‘healthy’ diet, we are uniquely placed to trigger oxalate-related disorders through well-

intentioned advice.

Many of our patients already carry other risk factors for higher absorption or production.
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A challenging diagnosis

Far more than kidney stones
Most literature focuses on kidney stones, yet few of our patients with known oxalosis have any stone history. 

Extra-renal presentations are barely taught in conventional medicine.

Multi-system, seen in isolation
Symptoms surface across organ systems normally considered separately, rashes to dermatology, vulval pain to 

gynaecology, vertigo to ENT. A unifying view needs a whole-person approach.

Testing the hypothesis
Urinary oxalate above 40 mg/day is a useful marker, but dumping is intermittent and urine can stay normal during 

ongoing tissue deposition. A trial of a low-oxalate diet is the best test (but not straightforward).
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Avoiding 
Oxalate 

‘Dumping’

Reducing Oxalates too quickly 

can result in unpleasant side 

effects as the body works to 

clear the stored oxalate 

crystals from around the body.



Want to learn more?

Download the Functional Nexus patient guide to 

oxalates, with clear instructions, recipes and meal plans 

to support patients trialling Low Oxalates.

https://preview.mailerlite.io/forms/390664/190532560227403292/share
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