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02 — Oxalate Is Not Merely a Dietary Substance

The Oxalate-Brain Hypothesis - Conceptual research article - No original clinical data presented

Abstract

Oxalate physiology cannot be reduced to a list of foods. Endogenous synthesis, gut absorption, secretion, renal
clearance and tissue deposition form a dynamic system capable of generating very different internal
exposures from similar diets. This paper argues that psychiatric oxalate research has been weakened by using
dietary intake as a surrogate for the biologically relevant compartment. If a causal neuropsychiatric subgroup
exists, it will be identified through the physiology of handling and disposal, not through a universal food
blacklist.

Why production and clearance belong in the same argument

Consider two people consuming the same oxalate-rich meal. The first has intact fat absorption, substantial
calcium available in the intestinal lumen and normal renal function. The second has intestinal fat
malabsorption, low calcium binding, recurrent diarrhea and reduced effective circulating volume. Their
absorbed fractions and renal exposures need not resemble one another. A third individual with hepatic
glyoxylate pathway dysfunction can carry a very high burden without unusual dietary intake at all. These cases
defeat the simplistic exposure model, but strengthen the deeper metabolic thesis: internal oxalate burden is a
phenotype of the entire organism.

A persuasive psychiatric investigation must measure more than spot urine oxalate. High urinary excretion may
indicate efficient clearance of an increased load, while progressively declining renal function can raise plasma
concentration even if urinary output does not rise. The appropriate comparison would stratify primary
production defects, enteric overabsorption and renal underclearance, then ask whether defined
neuropsychiatric outcomes follow absolute circulating exposure, crystal-related injury, or the accompanying
kidney disorder. The strongest finding would be a concentration-dependent neurological signal with the right
temporal order, not simply a difference between two dietary questionnaires.

Two origins, several consequences

Many edible plants contain soluble or insoluble oxalate, but only a portion of the ingested material becomes
systemically available. Food preparation, simultaneous dietary calcium, intestinal transit, gut disease and fat
malabsorption can influence absorption. Independently, glyoxylate formed through intermediary metabolism
can be diverted toward oxalate. In primary hyperoxaluria type 1, pathogenic AGXT variants impair peroxisomal
alanine:glyoxylate aminotransferase function, increasing oxalate production; other primary hyperoxaluria
types involve different enzymes. A patient may therefore have substantial oxalate overproduction despite
meticulous avoidance of spinach.
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The meaning of a high measurement

Twenty-four-hour urinary oxalate reflects excretion, not simply dietary intake. Plasma oxalate becomes
particularly relevant when clearance is reduced. Supersaturation depends on urinary volume and a wider
chemistry of calcium, citrate, pH and competing solutes. Crystal formation and injury depend on more than
one value. A single non-standardized spot urine result can invite overinterpretation, while a low urine excretion
rate in severe renal impairment does not prove that total oxalate burden is low. Even well-designed oxalate
assays require attention to collection conditions and laboratory methodology.

A lesson from genetic disease

Primary hyperoxaluria makes a strong causal point: the body can generate a damaging exposure internally.
Genotype can alter the probability of pyridoxine responsiveness, and newer therapies aimed at hepatic oxalate
production demonstrate that substrate generation can be a legitimate therapeutic target. But evidence from
rare enzyme deficiencies cannot be transposed onto healthy people without measuring a comparable
biochemical disturbance. The severity, chronicity and concentration range matter as much as the name of the
metabolite.

Implications for neuropsychiatric inquiry

Before connecting oxalate to cognition or mood, an investigation must decide which exposure is being
asserted: food intake, absorbed oxalate, systemic oxalate, crystalline deposition or downstream renal
dysfunction. These variables need not move together. A claim that reducing dietary oxalate improves
psychiatric symptoms is additionally confounded by concurrent changes in calories, minerals, fiber, food
additives, caffeine, sleep and expectations. The appropriate comparison is not a high-oxalate menu versus an
entirely different diet; it is a defined change in oxalate burden against otherwise measured influences.

Five separate quantities that should never be collapsed

The familiar phrase “high oxalates” conceals several different phenomena. A meal may contain a high quantity
of oxalate, but the soluble fraction reaching the intestine depends on preparation and the accompanying
calcium-containing foods. The gastrointestinal tract may absorb only a small fraction of the ingested dose, or a
substantially different fraction when fat malabsorption changes intraluminal binding. The liver may add oxalate
generated internally from glyoxylate. Plasma concentration then reflects production, entry and clearance,
while urinary excretion reflects renal handling under the prevailing filtration and hydration conditions. Calcium
oxalate supersaturation is a further variable, incorporating calcium, citrate and urine volume. These
dimensions need not move in the same direction.

A concrete example is a patient with primary hyperoxaluria whose dietary intake is modest but endogenous
production is substantial. Another patient may consume a vegetable-heavy diet yet maintain normal
circulating concentrations and kidney function. A third may develop enteric hyperoxaluria after bowel surgery
despite no dramatic change in food habits. A fourth may experience advanced renal failure, accumulating
plasma oxalate despite low urinary output. An identical statement—*“the oxalate is high”—would obscure
fundamentally different mechanisms in these four people. For the psychiatric hypothesis, the distinction is
pivotal because central exposure is not established by identifying a high-oxalate menu.
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The metabolic diversion point

Glyoxylate occupies an important biochemical intersection. In normal physiology, glyoxylate can be
metabolized through pathways that limit conversion to oxalate. Enzyme defects responsible for primary
hyperoxaluria demonstrate that the body can create a clinically important oxalate burden without any unusual
plant consumption. The existence of an endogenous source raises a surprising psychiatric question: might a
subset of patients have persistent circulating exposure because of metabolic handling rather than a
consciously selected diet? Such a hypothesis would require direct biochemical measurements, not symptoms
alone. Variation in vitamin status or metabolic illness cannot automatically be equated with the rare inherited
disorders.

It also matters that oxalate is not a hormone, neurotransmitter or recognized universal neurotoxin at ordinary
concentrations. The possibility of neural effects must be established through mechanisms and doses. In vitro
exposure of a cell culture to an arbitrarily high oxalate concentration does not demonstrate an effect in the
human brain. Conversely, the absence of a common psychiatric diagnosis in a genetic disease registry would
not by itself rule out subtle cognitive effects that the registry never measured. Good investigation avoids both
exaggeration and premature dismissal.

A compartment-by-compartment research strategy

We would begin with verified dietary histories, paired plasma and appropriately collected urinary oxalate,
serum creatinine or measured filtration where indicated, and documentation of intestinal function. Repeated
measurements are preferable to a one-day snapshot because intake, hydration and absorption can vary. When
considering a neuropsychiatric association, the protocol should separately measure mood, cognition, sleep and
neurological symptoms rather than pooling them as “brain toxicity.” Blood-brain barrier transport and tissue
deposition are separate mechanistic uncertainties. Demonstrating oxalate in urine does not demonstrate
oxalate in the CNS; demonstrating oxalate in plasma does not identify its neural target.

Interventions provide stronger evidence than correlations only if their effects are interpreted carefully.
Reducing oxalate exposure may also change energy intake, food variety, calcium intake and gastrointestinal
symptoms. Improving fat absorption may influence many nutrients and signaling molecules besides oxalate. A
patient who feels better after dietary change is important, but the investigator must ask what changed in
parallel. The most persuasive pattern would connect a defined biochemical reduction to a reproducible
neurological outcome while alternative pathways are measured rather than ignored. The burden of proof
should rise with the boldness of the claim.

The danger of a misleadingly reassuring urine result

Consider a patient with worsening kidney filtration and declining urinary oxalate excretion. The casual
observer might conclude that oxalate exposure is falling because less oxalate appears in the collection. Yet
when kidney clearance is severely compromised, a smaller urinary amount may coexist with a larger
circulating burden. The clinical importance lies in knowing which compartment is being sampled and what
transport capacity is available. Equally, a concentrated spot urine value may look dramatic merely because
fluid intake was low. Neither finding can be interpreted without context, and neither establishes psychiatric
toxicity. This is why a clinical protocol needs paired measurements when indicated and an account of renal
filtration and collection conditions.

Another difficulty involves the relationship between free oxalate and calcium oxalate crystallization. High
soluble oxalate is not itself a deposit, and the risk of crystals depends on concentrations and the chemistry of

ABSURD HEALTH INSTITUTE / THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS



the local fluid. If the proposed psychiatric mediator is soluble oxalate, a study focused only on stones could
miss it. If the proposed mediator is renal injury, plasma exposure alone will not demonstrate the necessary
organ pathology. A research program must decide what is alleged to be neuroactive rather than switch
between exposure definitions whenever results become inconvenient. The body’s handling of oxalate is
complex precisely because transport, binding and deposition are separate events.

Conclusion

The controversial implication is that a psychiatric-relevant oxalate phenotype, if discovered, could be missed
by ordinary nutrition history. Oxalate handling is a multi-compartment metabolic problem. That is the
necessary starting point for any defensible causal theory.

Selected readings

* GeneReviews, Primary Hyperoxaluria Type 1: https://www.ncbi.nIm.nih.gov/books/NBK1283/
* Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nIm.nih.gov/articles/PMC8011014/
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