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01 — The Oxalate–Brain Hypothesis: Can a Dietary
Metabolite Become a Psychiatric Stressor?
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Psychiatric symptoms can, in principle, be caused by pathological oxalate handling rather than merely coincide
with it. The hypothesis advanced here is that some patients occupy an oxalate-sensitive physiological state in
which abnormal intestinal uptake, endogenous production, renal handling, or tissue response contributes to
altered cognition, affect, or behavior. This is a claim about a potentially identifiable subgroup, not an assertion
that every psychiatric syndrome is dietary poisoning. The argument is strongest where exposure, measurable
intermediate injury, and symptom trajectory converge. Documented enteric hyperoxaluria, crystal-driven
inflammation, and occasional central nervous system deposits establish components of the proposed causal
architecture; the unproven step is whether clinically significant psychiatric dysfunction can arise through these
mechanisms before obvious renal failure. That step should be investigated aggressively and explicitly.

The case the thesis must win

The conventional division between nephrology and psychiatry encourages an avoidable blind spot. A
metabolite may be studied exhaustively where its crystals form, yet scarcely considered where its systemic
consequences are expressed. This paper argues against that compartmental habit. The clinically useful theory
is not 'spinach causes madness'; it is that an unusually high absorbed or internally produced oxalate burden,
acting in a host with insufficient disposal or heightened inflammatory sensitivity, can help initiate a
recognizable syndrome. Three causal routes should be modeled separately: renal damage followed by
metabolic encephalopathy; extra-renal inflammatory signaling without severe renal failure; and a direct
cellular effect, the latter requiring measurements of concentrations actually achievable in humans. A patient
with high urinary oxalate and normal cognition is not a contradiction unless the theory predicts universal
susceptibility. A patient with fluctuating neuropsychiatric symptoms, verified hyperoxaluria or hyperoxalemia,
and a reproducible biological intermediate would be substantially more informative than an unmeasured
dietary anecdote.

The bolder prediction is that at least one reproducible neuropsychiatric subgroup will show an
exposure–intermediate–outcome relationship not explained by generic chronic illness. The first decisive
experiment is therefore not an uncontrolled food-elimination success story. It is a longitudinal, independently
adjudicated study in which oxalate concentrations, kidney function, mineral status, sleep, medication
exposure, inflammatory markers and standardized cognitive or affective outcomes are measured concurrently.
The model succeeds if the relevant intermediaries temporally precede symptoms and the association survives
competing explanations; it fails if the oxalate signal vanishes when these variables are measured properly.
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A metabolite is not a diagnosis

The first conceptual error would be to speak of “oxalate toxicity” as though every concentration, exposure,
and tissue distribution meant the same thing. Oxalic acid is the final product of several metabolic routes.
Dietary oxalate can be absorbed in the intestine, whereas hepatic glyoxylate metabolism supplies another
source. The kidneys excrete much of the circulating burden. Urinary oxalate, plasma oxalate, calcium oxalate
supersaturation, actual crystal deposition, kidney filtration and cerebral function are different measurements
with different meanings. A person with modestly increased urinary oxalate and normal kidney function cannot
be equated with a person with primary hyperoxaluria, renal failure, and systemic oxalosis.

A hierarchy of possible mechanisms

The most defensible indirect chain begins with a susceptible host: fat malabsorption, particular genetic
disorders, unusually concentrated dietary exposure, or diminished renal clearance. Excess freely absorbable
oxalate can increase urinary supersaturation; crystallization can injure renal tissue, sometimes with
inflammatory amplification. If kidney function deteriorates, metabolic disturbances and retained solutes can
produce encephalopathy, impaired attention, and behavioral changes. In that scenario, oxalate may be an
initiating renal stressor, but it is not necessarily the immediate neuroactive molecule. A second, rarer
mechanism concerns systemic oxalosis in advanced disease, where tissue deposition has been documented
beyond the kidneys. A third mechanism—direct low-level oxalate neurotoxicity in individuals without renal
impairment—remains insufficiently demonstrated in humans.

The psychiatric leap

Psychosis, severe depression, mania and delirium are clinically and biologically heterogeneous. Their
occurrence after ingestion of an oxalate-rich meal would not establish a cause. Anxiety may follow pain, poor
sleep, a frightening kidney-stone episode, or the physiological stress of severe illness. Fatigue and
concentration problems may accompany chronic kidney disease, restrictive dieting, iron deficiency, insomnia
or medications. Each of these explanations may be more probable than direct cerebral oxalate injury. An
unusual exposure history is useful only when it changes the probability of a defined medical pathway.

What the hypothesis predicts

If OANVH has clinical content, psychiatric or cognitive findings should cluster preferentially in objectively
characterized hyperoxaluric patients with appropriate biological intermediates rather than in everyone
consuming spinach or almonds. Findings should relate to renal status, measurable oxalate handling, metabolic
disturbance or credible tissue injury; effects should differ between primary hyperoxaluria, enteric
hyperoxaluria and ordinary dietary exposure. A carefully documented negative result in otherwise healthy
high-oxalate consumers would weaken the broad dietary hypothesis without refuting severe systemic oxalosis.

Critical interpretation: direct toxicity versus downstream illness

A useful causal diagram should not hide the asymmetry in the evidence. The arrows from fat malabsorption to
hyperoxaluria, from severe hyperoxaluria to renal damage, and from major renal dysfunction to
encephalopathy each have clinical support. The proposed arrow from ordinary oxalate exposure to a specific
psychiatric syndrome lacks comparable evidence. The distinction prevents three unrelated findings—high
dietary intake, urine crystallization and a psychiatric diagnosis—from being treated as a single demonstrated
chain.
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An explanatory model should therefore rank mechanisms by a priori likelihood and by the availability of
intervening evidence. In a person with acute hallucinations and no kidney history, normal renal function and no
other systemic signs, a primary psychiatric or neurological condition is generally more plausible than oxalate
nephropathy. In a patient with childhood kidney stones, progressive renal failure and unusual multisystem
deposits, the oxalate hypothesis moves upward because it has a real biological setting. That shifting likelihood
is what makes the model clinically useful rather than ideological.

The theory also predicts different outcomes depending on the phenotype. If reduction in oxalate production
protects kidneys but leaves an established psychiatric disorder unchanged, the kidney contribution may have
been real while the psychiatric theory was wrong. Such divergence should not be labeled treatment resistance;
it is discriminating causal information.

The proposed causal architecture

The central proposition of this paper is affirmative but conditional: biologically significant oxalate dysregulation
may contribute causally to psychiatric manifestations in certain susceptible individuals. This is not a claim that
every patient with depression, psychosis or autism has oxalate toxicity. It is a claim that a chemical species
capable of causing well-characterized human disease should not be assumed irrelevant to the nervous system
merely because its best-established clinical manifestations occur in the kidney. The relevant scientific question
is which exposures, concentrations, tissue states and intermediary mechanisms permit a psychiatric effect,
and how such an effect could be recognized in a mixed clinical population.

At least four distinguishable causal models warrant study. In a renal-mediated model, excessive oxalate load
produces stones, tubular inflammation or impaired filtration; ensuing uremic and electrolyte disturbances
modify cognition and behavior. In a systemic inflammatory model, crystal-associated tissue injury generates
immune mediators that affect brain function remotely. In a mineral-metabolic model, disturbances coexisting
with oxalate disease influence calcium physiology, acid–base balance or neuronal excitability. Finally, a direct
neural model proposes that oxalate or related metabolites change central cellular function at concentrations
achievable in living humans. The first model has the clearest path through recognized clinical disease. The
final model is the most radical and bears the greatest burden of experimental proof.

What the autism observation actually contributes

The case–control investigation by Konstantynowicz and colleagues is important not because it proves a
nutritional cure or a universal cause of autism, but because it identifies a measurable biochemical difference in
an actual neurodevelopmental population. Thirty-six children with autism spectrum disorder were compared
with sixty matched controls. Plasma oxalate was reported to be approximately three times higher, and urinary
oxalate approximately two and one-half times higher, in the autistic group. Such an observation cannot be
dismissed as a mere theory. However, a single cross-sectional association does not establish whether oxalate
exposure preceded neurodevelopmental differences, arose from dietary selection or gastrointestinal function,
tracked an unrelated metabolic feature, or contributed to symptoms in a subgroup. The observation justifies
replication with better phenotyping and prospective measurements, not a declaration that autism is oxalate
poisoning.

A particularly useful improvement would be to measure plasma and urine concurrently, because each answers
a different question. Urine reflects excretion over a defined time, while plasma reflects circulating
concentration at sampling. When glomerular filtration changes, the relationship between the two can reverse
or become difficult to interpret. Investigators should record renal filtration, creatinine handling, gastrointestinal
diagnoses, diet, calcium intake, hydration, medication exposure, and analytical methods. Without these
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variables, even a correctly measured difference is vulnerable to several explanations.

A discriminating program rather than a catch-all theory

The most informative prospective study would recruit defined groups rather than a miscellaneous collection of
psychiatric diagnoses. One group might have proven enteric hyperoxaluria with normal renal filtration; another
might have primary hyperoxaluria with known genotype and varying renal function; a third might have high
dietary oxalate exposure but normal oxalate handling. Carefully chosen psychiatric or cognitive outcomes
could then be assessed alongside changes in biological intermediates. A meaningful effect would need to
exceed ordinary fluctuation, observer expectation and regression to the mean. Where oxalate exposure is
modified for established renal indications, psychiatric assessments could be collected prospectively without
presenting the dietary change as psychiatric treatment.

Negative findings have to retain their power. If circulating oxalate fails to track symptoms after accounting for
renal disease, sleep and medication, a direct concentration-dependent theory weakens. If severe kidney
disease explains every observed cognitive effect, an indirect pathway may remain plausible while the direct
neural model loses ground. If one narrowly defined subgroup shows a repeatable exposure–response
association that survives adequate adjustment, the hypothesis becomes stronger even though its relevance to
everyone else remains limited.

A terrain model is useful only if its explanatory vocabulary names measurable variables. The biological terrain
here includes the intestinal lumen, bile and pancreatic function, soluble calcium, transporters, circulating
oxalate, renal clearance, tissue crystal deposition and inflammatory signaling. None can substitute for another.
Respecting those distinctions turns an adventurous etiological thesis into a researchable medical proposition.

Conclusion

Oxalate-associated psychiatric illness is an investigable causal proposition, not merely a provocative phrase.
The discipline required is to find the susceptible host, quantify the exposure, trace the intermediary and show
that symptoms follow the mechanism. The absence of definitive human psychiatric proof is a reason to design
this research, not a reason to suppress the hypothesis or declare it established.

Selected readings
• Witting et al., Pathophysiology and Treatment of Enteric Hyperoxaluria (2021):
https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/

• Mulay et al., Calcium oxalate crystals induce renal inflammation by NLRP3-mediated IL-1β secretion (2013):
https://doi.org/10.1172/JCI63679

• Konstantynowicz et al., A potential pathogenic role of oxalate in autism (2012):
https://pubmed.ncbi.nlm.nih.gov/21911305/
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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
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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.nlm.nih.gov/books/NBK1283/

• Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/
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03 — The Spinach Paradox: When a Healthy Diet
Becomes a High-Oxalate Exposure
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

A food can be nutritious by conventional criteria while also delivering a substantial oxalate exposure to
susceptible individuals. The 'spinach paradox' is not an indictment of vegetables generally; it is an argument
that health labels obscure dose, preparation, repeated intake and digestive context. This essay proposes that
concentrated high-oxalate diets deserve investigation as amplifiers of a measurable metabolic vulnerability,
including possible downstream neuropsychiatric effects.

Concentration changes the biological experiment

One serving of a vegetable within a mixed meal is not physiologically equivalent to multiple large blended
servings taken daily, especially when the second pattern coincides with low calcium intake. The important
variables are soluble oxalate quantity, time course, luminal calcium, intestinal fat exposure, and the host's
clearance capacity. A participant may eat an ostensibly wholesome diet and nevertheless create a higher
absorbed oxalate load than another participant eating fewer vegetables. This observation does not make all
produce toxic; it shows why food categories are poor substitutes for analyte measurements.

To test a psychiatric extension, investigators could study patients who have already chosen distinct dietary
patterns, avoiding dangerous challenge exposures. Repeated measurements should establish whether the
high-concentration diet materially increases urinary or plasma oxalate in that participant, and whether
independently measured sleep, cognition or mood vary with that change. Diet-related changes in calories,
weight, caffeine, micronutrients and expectancy must be recorded because they can generate the same
apparent improvement. The thesis would become substantially stronger if symptom trajectories followed
oxalate handling rather than the mere identity of the diet.

Why concentration changes risk

A serving of cooked vegetables differs from a large raw blend consumed every day. The total plant mass, the
presence of calcium at the same meal, soluble oxalate fraction, preparation technique, and other dietary
constituents modify exposure. Spinach is often cited as a high-oxalate food; concentrated preparations can
substantially exceed usual portion-based consumption. There are clinical reports of oxalate nephropathy
associated with extreme dietary patterns, but case reports do not define the risk to someone eating ordinary
mixed meals with preserved kidney function.
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The vulnerable person

A patient after malabsorptive bariatric surgery, with inflammatory bowel disease, pancreatic insufficiency or
chronic diarrhea may absorb more oxalate than expected because unabsorbed fatty acids bind intestinal
calcium. Patients with prior calcium oxalate stones, decreased kidney function or primary hyperoxaluria
represent other distinct phenotypes. Vitamin C megadosing may add endogenous production. The same glass
of spinach juice is therefore not physiologically identical for all drinkers. That observation supports
individualized risk assessment, not blanket prohibitions on vegetables.

Why psychiatric inference is harder

Suppose an individual reports insomnia, anxiety or agitation after adopting a high-spinach diet. The
association could be related to energy restriction, caffeine in accompanying drinks, sleep changes,
gastrointestinal symptoms, hypoglycemia, medication changes, anxiety about health or an unrelated
psychiatric process. If there is severe renal dysfunction, the relationship becomes more clinically plausible
through an indirect metabolic pathway. Without a biochemical bridge, the specific assertion that
spinach-derived oxalate reached the brain and disturbed neurotransmission remains conjecture.

A better study of a suspicious exposure

Useful reports would document the actual food quantities, meal calcium, kidney history, 24-hour urinary
oxalate where indicated, serum kidney markers, medications, symptoms and their timeline. Repeated
measurements, appropriate comparisons and the exclusion of alternative metabolic injuries would make a
case more informative than an anecdote. Deliberate high-dose challenges in vulnerable patients are
unjustified; the practical question is how to understand naturally occurring exposures and documented cases
safely.

The paradox is not about vegetables being inherently poisonous

A diet can improve one metabolic dimension while aggravating another in a biologically susceptible host.
Spinach, almonds, beet greens and some other foods can provide considerable dietary oxalate, but total
ingested oxalate and absorbed oxalate are not identical. Cooking and draining may remove some soluble
oxalate from selected vegetables; food-composition databases can disagree; serving size and repetition
matter. Dietary calcium consumed alongside oxalate can bind a fraction of it inside the intestinal lumen. An
individual with intact gastrointestinal absorption and renal clearance may tolerate an exposure that produces
meaningful hyperoxaluria in someone after intestinal resection or malabsorptive surgery. “Healthy” is not a
single physiological category independent of the patient.

This has particular relevance to people who shift toward large daily portions of high-oxalate greens or
nut-based substitutes believing the foods to be universally protective. The appropriate scientific claim is not
that a plant-forward diet causes psychiatric disease. It is that a food pattern can create a sizable oxalate input,
and susceptible absorption or excretion states may convert that input into measurable biochemical burden.
Whether psychiatric consequences then arise is a separate causal question. It is precisely that second question
that this Institute proposes to investigate.
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Exposure timing may matter as much as daily totals

A study recording only weekly vegetable consumption misses several potentially important features. Two diets
can contain the same calculated oxalate total but differ in meal spacing, calcium co-ingestion, fluid availability,
digestive tolerance and distribution across the day. A liquidized spinach-heavy meal may not resemble a
mixed meal containing the same amount in intact food, but the resulting difference in oxalate absorption
should be measured rather than assumed. Host context matters as well: diarrhea may concentrate urine
through water loss, while fat malabsorption can increase oxalate bioavailability through calcium–fatty acid
chemistry. The apparently paradoxical observation would therefore be an interaction between food matrix,
meal context and host handling, not evidence of an intrinsically toxic food identity.

A neuropsychiatric investigation could use a within-person longitudinal design when an individual has a
legitimate clinical reason to modify oxalate intake. Investigators would document baseline psychiatric
symptoms, sleep, medication, serum chemistry, kidney indices and repeated urinary oxalate. The key question
would be whether a change in actual oxalate handling precedes an improvement, and whether the association
is reproducible after considering concurrent dietary changes. If no biochemical shift occurs, attributing mood
improvement to lowered oxalate is difficult. If oxalate excretion declines while cognition remains unchanged,
the renal intervention may have succeeded without supporting a psychiatric effect.

The danger of turning a research thesis into dietary fear

An indiscriminate prohibition of vegetables can cause nutritional inadequacy, reduced dietary diversity and
avoidant eating. This is particularly concerning in people already dealing with psychiatric symptoms or rigid
food-related beliefs. Nor is severe restriction a diagnostic test: symptom changes under broad restriction can
result from changes in sleep, calories, caffeine, gastrointestinal discomfort, medication adherence or
expectation. A responsible model would identify a specific medical phenotype—such as documented enteric
hyperoxaluria—and ask whether oxalate-directed care brings measurable benefit. It would not tell every
person with anxiety to eliminate plant foods.

The profound idea is one of person–environment mismatch. The same input can be tolerated, buffered or
magnified by different biological handling systems. That concept is already established in other areas of
medicine. Applying it to oxalate-associated psychiatric vulnerability is an unusually interesting extension,
provided that the psychiatric link is tested instead of simply asserted.

A practical but non-experimental comparison

Imagine two individuals eating a comparable amount of oxalate in mixed meals. One has intact intestinal
function and maintains normal urine chemistry. The other has chronic steatorrhea after intestinal surgery, low
urine volume and repeated calcium oxalate stones. The difference is not that one person has chosen a moral
or immoral diet; the same input is being processed by different digestive and renal systems. In the second
patient, clinically indicated evaluation may identify enteric hyperoxaluria. The psychiatric hypothesis would
then ask whether objectively documented oxalate-associated disease accompanies a particular cognitive or
affective trajectory, not whether every vegetable meal is neurotoxic.

Even a successful dietary intervention creates several possible explanations for improvement. A patient may
gain relief from renal colic, hydrate more reliably, improve fat absorption or stabilize caloric intake while
lowering urinary oxalate. Each change might affect mood and cognitive performance. An excellent
investigation would document these changes and retain the possibility that lower oxalate is beneficial for
kidneys but irrelevant to psychiatric symptoms. Conversely, a consistent relation between oxalate burden and
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a neurological measure in a well-characterized subgroup would justify closer mechanistic work. It is important
that the design allow either result to emerge, because the purpose is to discover a causal effect rather than
protect a dietary ideology.

The scientific importance of the spinach paradox lies precisely in the measurable contrast between the two
individuals. A food label does not capture soluble oxalate dose, intestinal binding, kidney elimination or
crystallization risk. An adequate exposure assessment would therefore record preparation, meal composition
and host function rather than describing everyone who eats spinach as equally vulnerable. That is the
difference between a susceptibility hypothesis and a generalized warning about vegetables.

Conclusion

Dietary virtue is not a mechanism. What matters is how much oxalate reaches which compartment in which
person, and whether that exposure produces an independently verifiable biological and clinical effect.

Selected readings
• Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/

• Fijen and Weijmer, Acute oxalate nephropathy due to high vitamin C doses and pancreatic insufficiency (2019):
https://pmc.ncbi.nlm.nih.gov/articles/PMC6887424/
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04 — The Calcium Paradox: Why Less Dietary Calcium
Can Mean More Oxalate Absorption
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

The calcium–oxalate interaction exposes a paradox in reductionist dietary advice: lowering calcium can
increase the fraction of oxalate absorbed from the intestine. A reduction in one nutrient does not imply
reduced formation of a harmful compound in every physiological compartment. This essay argues that
gastrointestinal calcium binding is a plausible control point for oxalate burden and, if the psychiatric
hypothesis is correct in some patients, a potential upstream modifier of that burden.

The same element performs different jobs in different compartments

In the intestinal lumen, calcium can reduce soluble oxalate exposure by forming poorly absorbed complexes.
In the kidney, calcium and oxalate may contribute to supersaturation and stone formation when their urinary
activities are sufficiently high. In the blood and nervous system, ionized calcium is controlled by endocrine and
renal processes and cannot be inferred from either gastrointestinal binding or urinary crystallization.
Collapsing these three compartments into a slogan about 'calcium being good' or 'calcium being bad' would be
as misleading as collapsing all oxalate measurements into one number.

The strongest test compares people with verified enteric hyperoxaluria who differ in meal-level calcium
availability while carefully characterizing urinary calcium and oxalate excretion. If the proposed
neuropsychiatric mechanism depends on circulating oxalate, the clinically relevant question is whether a
change in binding produces a measured systemic difference and whether the neurological endpoint changes
independently. This is a reason for research under medical supervision, not for indiscriminate
supplementation: patients differ in kidney function, stone composition and underlying disease.

Where the binding actually occurs

The intestine is the relevant chemical reactor. Calcium present in the meal can lower the freely available
oxalate fraction. By contrast, taking calcium at a different time is not necessarily equivalent, and excess
supplementation has its own considerations. Calcium consumed through ordinary food matrices may have
different gastrointestinal timing from isolated supplements. In fat malabsorption, calcium may preferentially
bind free fatty acids, reducing its availability to precipitate oxalate. Increased soluble oxalate can then reach
the colon, where absorption may be enhanced.

Why blood calcium is a different variable

Serum ionized calcium is tightly regulated through parathyroid hormone, vitamin D, renal handling and bone
exchange. Most patients with elevated urinary oxalate do not thereby develop hypocalcemia. Severe
poisoning, renal failure or other disorders may disturb calcium physiology, but it is biologically inaccurate to
suggest that eating an oxalate-containing vegetable routinely steals enough calcium from blood to impair
neurotransmission. The distinction separates plausible gut chemistry from unsupported systemic conclusions.
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The neuropsychiatric question

Clinically significant calcium abnormalities can cause confusion, depressed mood, lethargy or, in severe cases,
psychiatric or neurological disturbance. That fact provides a route by which some metabolic illnesses can
affect behavior. To attribute a particular episode to oxalate, however, one would need evidence that oxalate
exposure altered systemic calcium regulation rather than merely binding calcium in the intestine. A normal
serum calcium measurement cannot establish or exclude abnormal urinary oxalate, and abnormal urinary
oxalate alone cannot establish a neuroactive calcium disturbance.

How to avoid the wrong prescription

Patients prone to calcium oxalate stones are sometimes tempted to eliminate calcium. That can be
counterproductive, particularly when it reduces dietary calcium intake without addressing high oxalate or
enteric absorption. Individual dietary decisions depend on kidney function, stone chemistry, gastrointestinal
status and clinician evaluation. The insight is not “more calcium cures oxalate poisoning,” but “the location
and timing of a biochemical interaction determine its effect.”

A biochemical interaction with three different locations

Calcium can bind oxalate inside the intestinal lumen, but calcium in serum and calcium within neural
microenvironments are subject to different regulatory systems. At a meal, sufficiently available luminal
calcium favors the formation of relatively insoluble calcium oxalate that passes through the gut rather than
being absorbed. Reducing dietary calcium in some susceptible people can therefore increase oxalate
availability for absorption, an important counterintuitive fact in calcium oxalate stone disease. This mechanism
must not be retold as though food oxalate routinely consumes calcium from the bloodstream. The latter would
imply a failure of tightly regulated endocrine homeostasis for which ordinary dietary exposure provides no
general evidence.

The intestinal effect becomes more consequential when fat is poorly absorbed. Long-chain fatty acids
remaining in the gut can form soaps with calcium, diverting calcium away from oxalate binding. More oxalate
remains soluble and may be absorbed, especially in the colon. Meanwhile, patients with kidney disease may
develop separate disturbances of vitamin D metabolism, phosphate regulation, parathyroid hormone and
ionized calcium. These are genuine systemic processes, but they sit downstream of additional pathology. An
account of psychiatric symptoms must identify which step occurred rather than invoking “calcium depletion”
without measurements.

Where the brain enters the model

Neurons depend on highly regulated extracellular calcium gradients for vesicle release, excitability and
signaling. Severe hypo- or hypercalcemia can produce changes in attention, mood and, in extreme cases,
confusion or psychiatric manifestations. Consequently, a patient with oxalate-related renal disease and a
clinically important calcium disorder could plausibly experience neurologic changes in which the oxalate
disease contributed indirectly. But the direction of inference matters: calcium-related psychiatric symptoms do
not show that dietary oxalate caused the calcium disturbance. Ionized calcium, albumin, kidney function,
parathyroid hormone and medication exposures have to be considered.

The most compelling research design separates intestinal, renal and neural measurements. First, establish the
oxalate-handling phenotype with repeat urine chemistry and dietary context. Second, determine whether
systemic mineral regulation is actually abnormal. Third, characterize neurological or psychiatric symptoms



ABSURD HEALTH INSTITUTE  /  THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS 18

with appropriate assessments. An association between dietary calcium and urinary oxalate would validate the
intestinal mechanism but say little about the brain unless a downstream intermediary changed. A
demonstrated symptom improvement accompanied by normalized ionized calcium might implicate a mineral
pathway, but the role of oxalate would still need disentangling from the primary cause of calcium
dysregulation.

Clinical interpretation without a universal prescription

Low-calcium diets are not automatically appropriate for patients with calcium oxalate stones; they may
increase intestinal oxalate absorption and carry skeletal risks. The appropriate nutrition plan depends on the
patient's renal status, stone composition, gastrointestinal physiology and overall dietary adequacy. The lesson
for terrain medicine is to respect where each biochemical reaction occurs. A molecule does not become a
neural hazard merely because it binds another molecule in the digestive tract. Yet the intestinal reaction can
amplify a genuine systemic disease when the conditions are right.

This paper therefore advances a constrained thesis: oxalate-associated illness may alter mineral physiology in
ways that, in selected patients, participate in psychiatric disturbance. It also defines an explicit boundary: the
widespread claim that eating oxalates routinely strips the brain of calcium is not supported by the established
physiology.

The apparent contradiction that dissolves with compartmental analysis

A calcium-containing meal may reduce absorption of oxalate inside the gut while simultaneously supplying
calcium needed elsewhere in the body. This is not a contradiction; the beneficial effects occur in different
compartments. The mistake is to assume that low dietary calcium must reduce calcium-based kidney stones
because calcium is part of the stone. For some people, lower luminal calcium leaves more oxalate available for
absorption and subsequent urinary excretion. The stone risk therefore depends on the balance among
intestinal intake, urinary calcium, urinary oxalate, volume and citrate rather than on the name of a single
mineral.

The proposed psychiatric effect is even more dependent on context. A clinically significant serum calcium
disorder can influence cognition and behavior, but the body normally buffers blood calcium independently of
fluctuations in meal-by-meal intestinal binding. If psychiatric symptoms are blamed on the calcium–oxalate
reaction, investigators should find the systemic intermediary that supposedly changed. If that intermediary
remains normal, a theory of massive neuronal calcium deprivation is weakened. A different oxalate mechanism
might remain possible, but it must be specified rather than inferred from chemistry occurring several organs
away. This illustrates how terrain medicine can be both holistic and anatomically disciplined.

An informative follow-up study might compare two otherwise similar stone-forming populations whose calcium
intake differs, with dietary records and repeat urine chemistry. The study would test whether a meal-context
effect on oxalate excretion is reproducible, while documenting whether serum calcium remains physiologically
regulated. If intestinal oxalate binding changes without any systemic mineral disturbance, it supports the gut
mechanism but not a direct psychiatric calcium-depletion claim. The model must earn each additional causal
link independently, because the existence of one chemical reaction does not establish the whole organism's
response.
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Conclusion

The calcium paradox turns the oxalate argument from a moral argument about foods into a chemically specific
theory. A real causal model must respect the compartment where binding occurs and the compartment where
injury is alleged.

Selected readings
• Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/

• Clinical review of psychiatric sequelae of primary hyperparathyroidism: https://pmc.ncbi.nlm.nih.gov/articles/PMC8549683/
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05 — Bile, Fat Malabsorption and the Enteric Oxalate
Trap
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Disordered fat absorption can increase intestinal oxalate uptake through a known chemical mechanism:
unabsorbed fatty acids bind available calcium, leaving more oxalate soluble and absorbable. This paper
proposes that the bile–fat–oxalate axis is among the most promising upstream pathways through which
digestive dysfunction could contribute to systemic injury and, in a susceptible subset, neuropsychiatric illness.
Its strength is that several links can already be measured independently.

A causal chain with testable junctions

The starting point is not vague 'sluggish bile' but demonstrable abnormalities of fat handling: steatorrhea,
pancreatic insufficiency, malabsorptive surgery, ileal disease, or other documented causes. More free fatty
acids can leave less calcium available to bind oxalate. Bile salts and fatty acids may also affect colonic
permeability. Increased intestinal absorption then places a larger burden on renal disposal. The psychiatric
extension becomes credible only if a further measurable step exists, such as renal metabolic disturbance,
systemic inflammation or another reproducible brain-relevant mediator. This is why the distinction between
bile delivery, bile acid reabsorption, pancreatic enzyme function and global fat malabsorption matters; each
can fail differently.

The most informative human comparison would enroll patients with objectively documented fat malabsorption
and high urinary oxalate, matched malabsorption patients without hyperoxaluria, and controls without
malabsorption. Repeated cognition, sleep and mood measures could be analyzed against oxalate exposure
and markers of fat absorption. If symptoms track malabsorption equally regardless of oxalate, a nonspecific
nutritional or inflammatory mechanism is more likely. If the oxalate-positive subgroup has a distinctive
dose-related trajectory, the central hypothesis advances materially. Crucially, an ordinary history of
gallbladder removal alone is not evidence of this chain.

Why fat changes oxalate chemistry

Normally, digestive bile acids emulsify lipids and facilitate their absorption in concert with pancreatic enzymes
and intestinal transport. When fat remains in the intestinal lumen, unabsorbed fatty acids bind calcium; less
calcium is then available to form insoluble calcium oxalate. Soluble oxalate can cross the intestinal wall,
particularly in the colon. Bile salts and fatty acids can also alter mucosal permeability under some conditions.
The resulting elevated urinary oxalate is called enteric hyperoxaluria. It has been described in disorders
involving inflammatory bowel disease, bowel resection, pancreatic insufficiency and malabsorptive bariatric
surgery.
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The specificity that makes the theory useful

A person can have genuine fat malabsorption with steatorrhea, weight loss, nutrient deficiency or
demonstrable pancreatic and bowel disease. By contrast, “poor bile flow” is often invoked without a defined
test or phenotype. Cholecystectomy alters bile delivery but does not automatically imply clinically significant
fat malabsorption or hyperoxaluria. Functional symptoms may be important, yet the mechanism should be
linked to observable absorption abnormalities rather than assumed from digestive discomfort.

Three consequences, not one

First, excessive urinary oxalate increases risk of calcium oxalate stone formation. Second, in more severe or
prolonged cases, calcium oxalate may damage renal tissue and contribute to chronic kidney disease. Third,
serious kidney dysfunction can influence mental status through uremic and metabolic pathways. Each
transition requires evidence. A patient with a gallbladder complaint and anxiety has not traversed this chain
merely because both symptoms exist. The most plausible causal route is mediated by clinically significant
intestinal and renal illness, not by an unidentified direct action of dietary oxalate on the amygdala.

A clinical framework

When a psychiatric presentation coexists with chronic diarrhea, weight loss, abdominal surgery, kidney stones
or unusual dietary practices, targeted attention to malabsorption and renal disease may be reasonable.
Appropriate evaluation is individualized and may include history, renal chemistry, urine testing and
investigation of an established gastrointestinal disease. Psychiatric emergencies remain emergencies even if
an intestinal theory is being considered; physiological investigation should supplement, never postpone,
necessary mental-health and neurological care.

The biliary distinction

Bile enters this model through lipid digestion and intestinal contents, not as an unspecified universal
detoxification fluid. Impaired pancreatic enzyme output, mucosal disease, short bowel anatomy and altered
bile-acid availability can all disrupt absorption, but each has its own diagnostic criteria. It is physiologically
imprecise to infer enteric hyperoxaluria from an ultrasound finding, a history of cholecystectomy or a patient's
impression that fatty meals are poorly tolerated. Even established bile-acid diarrhea is not automatically proof
of elevated systemic oxalate burden.

The more interesting theoretical extension concerns co-occurring transport failures. If an individual has
significant malabsorption and impaired kidney function, increased oxalate absorption could coincide with
reduced elimination. These mechanisms could reinforce renal risk. Whether this produces a measurable
neuropsychiatric effect depends on subsequent systemic derangements. The model becomes testable by
requiring each proposed transition to be observed rather than inferred from symptoms alone.
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The most promising metabolic bridge

Among the candidate connections between oxalate handling and systemic illness, enteric hyperoxaluria is
unusually compelling because its upstream biochemistry has been mapped. Pancreatic exocrine insufficiency,
intestinal inflammatory disorders, bowel resection and malabsorptive surgery can leave excess fat
unabsorbed. Within the lumen, fatty acids bind calcium and reduce the amount available to precipitate
oxalate. More soluble oxalate may then be absorbed, increasing the load delivered to the kidneys. The same
intestinal diseases can cause dehydration, reduced citrate excretion, nutrient deficiency and systemic
inflammation. Thus a patient can become more vulnerable through several mechanisms that interact rather
than one isolated toxin pathway.

The relevance of bile is specific. Bile acids support lipid emulsification and normal fat absorption, but
insufficient bile delivery is only one among multiple possible causes of steatorrhea. Bile acid diarrhea,
pancreatic enzyme deficiency, intestinal disease and altered anatomy can produce different patterns of
malabsorption. A history of cholecystectomy or intermittent digestive symptoms cannot by itself establish
enteric hyperoxaluria. The hypothesis grows stronger when fat malabsorption, elevated urinary oxalate and
renal consequences can actually be documented. That is not an impediment to a terrain explanation; it is what
gives the explanation diagnostic precision.

From digestive physiology to brain function

The classical outcome of enteric hyperoxaluria is kidney stone disease or, in more severe cases, oxalate
nephropathy. An extended causal pathway toward neuropsychiatric symptoms can be assembled as follows:
persistent malabsorption increases absorbed oxalate; elevated filtered oxalate promotes crystal formation or
renal injury; impaired kidney function or systemic inflammation disrupts the metabolic conditions necessary
for cognition and emotional regulation. Separately, malabsorption can produce deficiency of fat-soluble
vitamins and other nutrients that independently influence neurological function. A psychiatric symptom in such
a patient may therefore be multifactorial, with oxalate contributing to some of the burden but not necessarily
representing the sole cause.

A more speculative route proposes that oxalate-associated inflammatory signaling could affect the brain
before significant decline in filtration. The renal NLRP3 experiments show that crystals can engage a defined
inflammatory system in kidney tissue. They do not show that a similar process occurs in human neural tissue
at common oxalate concentrations, or that cytokine changes necessarily produce a specific psychiatric
syndrome. A serious investigation would measure peripheral inflammatory responses, renal indices and
symptom trajectories while also evaluating competing causes such as sleep loss, anemia, medication effects
and gastrointestinal disease itself.

A clinically realistic comparative study

One useful cohort would include people with objectively demonstrated fat malabsorption and hyperoxaluria, a
matched gastrointestinal-disease group without hyperoxaluria, and a group with stones but no evidence of
malabsorption. Cognition, depressive symptoms, anxiety and sleep would be assessed prospectively. The
groups would be characterized by renal function, 24-hour urinary oxalate, calcium, citrate and volume,
together with relevant stool or malabsorption studies. This design could begin separating the psychiatric
consequences of gastrointestinal illness from those specifically associated with oxalate handling. It would not
require exposing participants to harmful doses or withholding established care.
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If psychiatric symptoms improve with successful management of fat malabsorption, the causal attribution still
requires work: restoration of nutrient absorption and relief of digestive discomfort may explain the
improvement. The stronger signal would be a reproducible relation between oxalate burden and symptoms
after those parallel changes are assessed. A negative result could show that the renal mechanism is genuine
while the psychiatric extension is weak. That outcome would refine rather than invalidate terrain medicine.

This entire hypothesis turns on a fundamental principle: an organism does not encounter oxalate as a
free-floating isolated ingredient. It encounters oxalate through digestion, binding equilibria, epithelial
transport, circulation and filtration. The biological terrain determines the effective exposure, and therefore
determines whether a dietary molecule remains incidental or becomes medically consequential.

The single most valuable comparison

Two people may both have chronic diarrhea and fatigue, but only one has verified hyperoxaluria. If their
cognitive symptoms are similar, the findings favor general effects of gastrointestinal illness over a unique
oxalate-mediated pathway. If the hyperoxaluric group develops a specific additional neurological burden
despite comparable malabsorption, nutrition and renal function, oxalate becomes a more promising candidate
contributor. Such comparative reasoning is especially useful because gut disorders carry several independent
routes to fatigue and mood symptoms. The scientific program should not assume that the metabolite
attracting most attention is the dominant cause.

Conclusion

The bile–fat–oxalate axis has an established digestive and renal mechanism. Its proposed psychiatric
consequences deserve a direct, discriminating test that does not confuse all digestive complaints with proven
enteric hyperoxaluria.

Selected readings
• Witting et al., Pathophysiology and Treatment of Enteric Hyperoxaluria (2021): https://doi.org/10.2215/CJN.08000520

• Fijen and Weijmer, Oxalate nephropathy with pancreatic insufficiency: https://pmc.ncbi.nlm.nih.gov/articles/PMC6887424/
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06 — The Microbiome and the Fate of Oxalate
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

The gut microbiome can determine how much oxalate survives intestinal transit, but naming an
oxalate-degrading organism is not the same as measuring oxalate clearance. The proposed psychiatric
connection is therefore an ecological throughput hypothesis: microbial capacity may alter systemic oxalate
exposure, which in certain hosts could modify renal or inflammatory pathways relevant to brain function.

Ecology must be measured as a function

Finding Oxalobacter or another potential degrader in a stool sample cannot establish how much substrate it
processed during the sampling period. Substrate availability, colon transit, antibiotic exposure, competing
microbes and host secretion transporters all influence net handling. Conversely, absence of a single species
does not establish absent oxalate metabolism if other organisms perform overlapping reactions. A human
study built only around taxonomic abundance would risk mistaking a proxy for the causal variable.

A better program pairs stool metagenomics with functional oxalate-degradation assays and serial urine or
plasma oxalate, while recording diet, kidney function and recent antimicrobial exposure. Researchers could
then ask whether microbiome-related changes precede measurable systemic exposure changes and whether
any cognitive or affective signal persists when gastrointestinal symptoms and nutritional deficiencies are
accounted for. The bolder claim—that a microbial disturbance can contribute to psychiatric disease by
permitting excess oxalate exposure—remains plausible but unproven. It is testable precisely because the
intermediate metabolic step can be observed rather than assumed.

Microbial metabolism and ecological dependence

Oxalobacter formigenes uses oxalate as a metabolic substrate. Other genera may participate in oxalate
breakdown, with effects influenced by colonization stability, antibiotic exposure, dietary substrate, competition
and community structure. Presence of a species does not mean its pathway is expressed at a clinically
relevant rate. The intestinal oxalate available for degradation also depends on food matrix, luminal calcium,
intestinal transit and fat absorption. Therefore the same species may have different effects in different hosts.

What interventions have actually shown

A randomized trial in primary hyperoxaluria did not demonstrate a significant reduction in its primary urinary
oxalate endpoint following oral O. formigenes over eight weeks. A later phase-three trial likewise did not meet
its main plasma oxalate endpoint at the conventional significance threshold. More recently, a small controlled
investigation in healthy adults reported reduced urinary oxalate after induced colonization, with variable
persistence and modest average effect on urine output. These results are neither proof of futility nor evidence
for an established probiotic therapy; they show why the microbial effect requires direct measurement in the
specific clinical phenotype.
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Does this connect to psychiatric disease?

The broader gut–brain literature demonstrates many routes by which microbial communities may influence
host physiology. Nevertheless, a microbiome association in depression or autism cannot be assigned to
oxalate handling without an intervening demonstration that oxalate itself changes and that this change relates
causally to symptoms. Antibiotic exposure, diet restriction, bowel dysfunction and inflammation could produce
both altered microbiota and psychiatric symptoms without oxalate playing a decisive role.

A useful research question

Rather than claiming that adding an oxalate-eating organism will relieve anxiety, a coherent inquiry would
examine whether subjects with documented enteric hyperoxaluria and impaired microbial degradation exhibit
a distinct metabolic phenotype. It would also distinguish urinary oxalate improvement from kidney outcomes
and psychiatric outcomes. If the intervention changes neither oxalate metrics nor symptoms, that finding
would weaken the proposed pathway; if it changes oxalate but not mood, the result would narrow it.

Microbial oxalate metabolism is an ecosystem function

The best-known oxalate-degrading intestinal organism is Oxalobacter formigenes, which uses oxalate in its
metabolism. Other microbial taxa may contribute to oxalate handling, but the presence of a species in a
sequencing report does not tell us how much oxalate is being metabolized in a particular person. Genes,
growth conditions, substrate delivery, intestinal transit and the larger microbial community all shape functional
output. Loss of an oxalate-degrading function might contribute to increased host absorption, particularly when
exposure is high. Conversely, the host intestinal epithelium can influence oxalate movement independent of
microbial degradation. Microbe and host must be analyzed as a coupled transport system.

Repeated antibiotic exposure, gastrointestinal disease and dietary changes could alter this ecosystem. But the
tempting inference—absence of one species causes oxalate toxicity, which causes psychiatric
symptoms—contains several unproven transitions. A depleted microbial taxon might mark the effects of
antibiotics, intestinal inflammation or altered diet rather than being the direct cause of higher oxalate
concentrations. Microbiome association studies also depend strongly on sample collection, analytical pipeline
and the distinction between relative abundance and absolute function. A functional metabolic assay is more
informative than a list of bacterial names.

The gut–kidney–brain hypothesis

A biologically coherent sequence might begin with a loss of intestinal oxalate degradation or altered oxalate
secretion, producing greater systemic absorption. Elevated circulating load could then increase renal
exposure, change inflammatory signaling or affect mineral physiology in susceptible patients. Those effects
might contribute to cognitive symptoms through known consequences of kidney dysfunction and possibly
through less established signaling pathways. The microbiome could also influence mental state through
short-chain fatty acids, tryptophan metabolites and immune signaling entirely apart from oxalate. This creates
an important problem of specificity: even if a microbial intervention changes mood, that improvement cannot
be attributed to oxalate unless oxalate handling is measured and implicated.

The distinction matters for probiotics. Commercial formulations generally are not validated treatments for
psychiatric syndromes caused by oxalate. Even successful colonization by an oxalate-metabolizing organism
would need to demonstrate clinically meaningful effects on oxalate excretion, plasma concentrations or renal
outcomes. The design of a psychiatric endpoint should follow demonstration of biochemical engagement, not
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precede it. An intervention that changes microbiome composition but does not change oxalate flux provides
little evidence for an oxalate-mediated psychiatric mechanism.

A layered experimental approach

The most discriminating program begins with ex vivo stool oxalate-degradation capacity, diet-standardized
urinary and plasma measurements, and characterization of intestinal disorders. A second phase asks whether
microbial function predicts oxalate handling after relevant covariates are considered. Only then would it make
sense to investigate whether biochemical differences correspond to cognitive or affective outcomes.
Importantly, the study should include a comparison of people with similar microbiome perturbations but
different oxalate burdens. Without that comparison, any association between dysbiosis and symptoms could
be driven by mechanisms unrelated to oxalate.

For researchers working within a terrain framework, this is an opportunity to become more exact rather than
more expansive. The microbiome is not a mysterious organ that explains every symptom. It is a chemical
ecosystem with identifiable reactions, competition for substrates, and measurable products. Establishing those
reactions could make the oxalate–psychiatry hypothesis more convincing, while a failure to find relevant
oxalate flux could appropriately narrow the claim.

Why microbial abundance and metabolic throughput can disagree

A sequencing report describes an ecosystem only indirectly. A bacterium may be detected yet metabolically
inactive because substrate is scarce, competing organisms dominate or intestinal conditions are unsuitable. A
lower detected abundance does not necessarily mean that total oxalate degradation has fallen if other
organisms compensate. Conversely, substantial degradation in the stool does not prove that less oxalate
reached the bloodstream earlier in the digestive process. Research should therefore pair microbiome
composition with functional substrate assays and the host’s urinary or plasma response. This prevents a
popular technology from replacing the chemical mechanism it is supposed to measure.

An illustrative challenge is a patient who takes a probiotic and reports improved mood and digestion. The
intervention might have altered several microbial products, meal tolerance or expectations. If urinary oxalate
is unchanged, the story does not support an oxalate-mediated benefit despite the clinical improvement. If
oxalate handling changes significantly, researchers still have to ask whether the magnitude and timing explain
the neuropsychiatric response. A convincing trial might use an intervention selected for a defined biochemical
mechanism and collect multiple independent outcomes; it should avoid describing broad microbiome shifts as
direct proof of psychiatric detoxification.

The hypothesis also predicts heterogeneity in microbial intervention response. People whose oxalate handling
is already dominated by endogenous production may respond differently from people whose exposure is
mainly enteric. A clinically useful microbial strategy would need to identify the subgroup and achieve
measurable biochemical change. This is important because a negative trial in an unselected population might
obscure benefit in a carefully defined group, while a positive signal in one group should not be generalized to
everyone with psychiatric symptoms.

Conclusion

Microbiome psychiatry will become more scientific when it stops substituting bacterial names for biochemical
flux. The oxalate question provides a concrete test of whether microbial ecology can matter through a specific
molecule.
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Selected readings
• Phase I/II randomized O. formigenes trial: https://pubmed.ncbi.nlm.nih.gov/27924398/

• ePHex phase-three trial: https://pmc.ncbi.nlm.nih.gov/articles/PMC9763141/

• Inducing O. formigenes colonization in healthy adults: https://pubmed.ncbi.nlm.nih.gov/40485679/
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07 — The Kidney–Brain Oxalate Axis
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

An oxalate burden can affect the brain without requiring oxalate to act as a direct neurotransmitter or enter a
neuron. The kidney–brain model proposes a causally ordered pathway from abnormal oxalate handling to renal
damage or dysfunction, then to electrolyte, metabolic, inflammatory or retained-solute disturbances affecting
cognition and behavior. Because the renal segment is clinically established, it is a powerful starting point for
psychiatric hypothesis testing.

The kidney is not merely an excretion counter

Oxalate nephropathy changes more than urine chemistry. Declining filtration, tubular injury, acid–base
imbalance and inflammatory signaling can perturb the internal environment in which neural tissue operates.
Mental status changes in serious kidney disease are real, but that observation alone does not identify oxalate
as the proximate neural agent. The strongest claim is mediated causation: oxalate can initiate or amplify
kidney injury and the resulting physiological disturbance can produce cognitive or behavioral impairment. This
is materially different from asserting that an otherwise healthy adult becomes psychotic after a spinach salad.

A decisive comparative study would distinguish an oxalate-driven renal injury cohort from kidney patients with
similar filtration impairment caused by other diseases. If neuropsychiatric manifestations are explained
entirely by comparable kidney dysfunction, the oxalate pathway remains a possible initiator but not a uniquely
psychiatric toxin. If some phenomena track plasma oxalate or crystal-related inflammatory measures after
matching renal impairment, the model gains a more specific prediction. Serial assessment is essential because
both oxalate and cognition vary as illness evolves.

From crystalluria to systemic consequences

Hyperoxaluria increases the potential for calcium oxalate supersaturation. Renal tubular crystal deposition can
promote epithelial damage, inflammatory signaling and, in severe instances, decline in filtration. Uremic
encephalopathy, however, is multifactorial: retained organic solutes, altered neurotransmission, electrolyte
and acid–base abnormalities, endothelial dysfunction and medication accumulation may all contribute. An
affected patient can show impaired attention, sleep–wake disruption, agitation, disorientation, myoclonus or
seizures. These are neurological manifestations of systemic dysfunction, not proof of a primary psychiatric
disorder.

The causal sequence matters

An ideal causal account has at least five separately testable links: an exposure or metabolic defect; increased
circulating or excreted oxalate; renal crystallization or tissue injury; changes in filtration or systemic
metabolism; and altered cerebral function. Each step has alternative routes. A person may have CKD for
reasons unrelated to oxalate; a person with hyperoxaluria may have entirely normal renal function; and a
person with depression may have neither. The hypothesis becomes weak when a clinician substitutes a
questionnaire about oxalate foods for evidence of these intermediate events.



ABSURD HEALTH INSTITUTE  /  THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS 29

A distinction between encephalopathy and mood disorder

Encephalopathy commonly involves attention, level of awareness, fluctuation and global cognitive function.
Major depressive disorder or bipolar disorder can present without these phenomena. Symptoms overlap, and
serious metabolic illness can contribute to mood problems, but the diagnoses are not interchangeable. A
psychiatric presentation with fluctuating consciousness, new neurological signs or severe biochemical
abnormality requires urgent medical evaluation; a normal renal panel with persistent affective symptoms
points away from a simple kidney-mediated oxalate mechanism.

What would strengthen the model?

Longitudinal records showing rising oxalate burden before renal deterioration, followed by objective cognitive
changes, would be more informative than cross-sectional diet associations. Recovery of mental status as renal
physiology normalizes may support a metabolic contribution but would still not isolate oxalate from other
retained solutes. The stronger and narrower claim is that oxalate can contribute to renal disease that, if
severe enough, can cause brain dysfunction. The weaker and wider claim—that ordinary oxalate intake
causes common psychiatric conditions—needs separate evidence.

Causal attribution under competing renal syndromes

The syndrome of kidney-associated cognitive dysfunction cannot be reduced to one retained metabolite. Renal
failure affects drug clearance and the handling of many organic solutes, sodium, acid–base balance and
calcium–phosphate physiology. Hypertension, vascular disease and poor sleep may independently alter
cognition. Oxalate-related nephropathy might be one initiating kidney disorder among many, while
encephalopathy reflects multiple consequences of reduced filtration.

An appropriate comparison would examine cognitive trajectories among patients with similar degrees of renal
disease but different reasons for the disease. If psychiatric effects were distinctly greater in those with
objectively elevated oxalate at comparable filtration and other covariates, an oxalate-specific contribution
would become more plausible. If outcomes track renal severity rather than oxalate burden, the more
conservative model wins. The question is worth asking precisely because both results would be informative.

Why the kidney cannot be treated as a passive filter

The kidney regulates far more than urine volume. It controls electrolyte and acid–base conditions, clears a
range of metabolic solutes, participates in blood-pressure signaling and provides endocrine functions that
shape systemic physiology. Hyperoxaluria becomes especially consequential when calcium oxalate crystals
damage tubular epithelial cells, interfere with filtration or drive interstitial inflammation. When this injury
reduces renal function, central nervous system consequences can arise through several pathways at once.
Uremic encephalopathy, for example, is an established manifestation of severe kidney dysfunction, although
no single retained substance explains all of its manifestations. Calling the resulting cognitive or behavioral
disturbance “oxalate-induced” requires care: oxalate might have initiated the kidney injury while other
retained metabolites mediate the brain effects.

The pathway becomes scientifically informative when temporal sequence and biological intermediates are
documented. A patient may have a recognized oxalate production disorder, followed by worsening renal
function, accumulation of systemic solutes and cognitive deterioration. That trajectory supports an indirect
causal role more plausibly than the discovery of an elevated spot urine oxalate in an individual whose kidney
function is otherwise unremarkable. The presence of an upstream contributor does not mean all downstream
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signs share the same direct toxic mechanism. Multiple kidney-dependent changes, from altered acid–base
regulation to sleep disruption and medication clearance, may coexist.

The possibility of earlier brain involvement

The radical extension is that neuropsychiatric changes might occasionally precede overt kidney failure. Three
routes deserve distinction. First, modest renal dysfunction may have neurological correlates not captured by
crude measurements of creatinine alone, especially in a vulnerable patient. Second, inflammatory responses
triggered by tissue crystals might affect systemic signaling without reaching the severity of frank uremia.
Third, a direct or locally mediated oxalate effect on neural tissue could occur independently of renal injury. The
existence of the first two possibilities does not prove the third. Investigators must establish whether the
proposed brain exposure is physically plausible at measured human concentrations.

A particularly difficult issue is reverse causation. Severe psychiatric illness can alter hydration, appetite,
medication adherence and dietary patterns; those changes can alter urine concentrations and kidney health.
Thus an apparent relation between symptoms and urinary oxalate may reflect the illness influencing oxalate
handling rather than the reverse. Studies should collect repeated measurements before, during and after
changes in symptoms. They should assess medications and sleep in parallel, and avoid inferring systemic
exposure from a highly concentrated urine specimen taken during dehydration.

Stratifying the hypothesis by clinical phenotype

Primary hyperoxaluria, enteric hyperoxaluria and advanced kidney failure should not be pooled
indiscriminately. In genetic disease, endogenous production is the dominant initiating problem. In enteric
disease, intestinal absorption is central and can fluctuate with fat handling. In established renal failure, plasma
accumulation and tissue deposition are particularly relevant. These distinctions make different predictions. A
dietary intervention may influence enteric oxalate burden but have less leverage over certain endogenous
production states. Improvement after dialysis or other renal treatment might reflect clearing many solutes, not
oxalate specifically.

A serious observational project should begin by documenting actual renal and neurological trajectories in
confirmed oxalate-associated disease, including structured cognitive testing rather than retrospective labels
such as “brain fog.” Comparative cohorts with kidney disease from non-oxalate causes would test specificity. If
cognitive burden is identical after matching for renal function and disease severity, the hypothesis of a
distinctive oxalate-related neural effect weakens. If confirmed oxalate disease predicts additional impairment
beyond these factors, an additional mechanism deserves closer examination. This is how a provocative
kidney–brain thesis can yield discriminating medical knowledge.

The renal comparator that would settle an important ambiguity

Imagine comparing patients with similar degrees of kidney dysfunction from oxalate nephropathy and from a
non-oxalate cause. If both groups show similar cognitive slowing, sleep disruption and irritability, general renal
illness becomes a strong explanation. If oxalate disease predicts a distinct neurological pattern despite
equivalent renal impairment and other major confounders, that result would suggest a contributor beyond
simple failure of filtration. A further comparison with hyperoxaluric patients whose kidney function remains
normal could help distinguish direct circulating exposure from the consequences of renal disease. Such
analyses require enough participants to avoid mistaking noise for distinct subtypes.
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Conclusion

A credible kidney–brain oxalate theory can claim causation without claiming that oxalate is the final neural
effector. The decisive question is where the chain begins and which intermediate drives its clinical expression.

Selected readings
• Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/

• Mulay et al., Calcium oxalate nephropathy and NLRP3: https://doi.org/10.1172/JCI63679
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08 — Crystal-Driven Inflammation: Calcium Oxalate and
the NLRP3 Inflammasome
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Calcium oxalate crystals can act as inflammatory particles, not merely passive obstructions. Experimental
work demonstrates NLRP3/ASC/caspase-1-linked inflammatory amplification in renal oxalate injury. This essay
develops a stronger systemic hypothesis: in a subset of patients, crystal-associated inflammatory biology
could contribute to a brain-relevant immune state, even when the primary site of injury is outside the central
nervous system.

The experiment that changes the argument

The crucial finding in Mulay and colleagues' mouse work was not merely increased inflammation alongside
deposits. Animals lacking key inflammasome-related components suffered less renal inflammatory injury
despite a similar crystal burden. That separation provides mechanistic leverage: a physical deposit can create
an injury signal that is modified by an immune pathway. The proposal here is to extend the architecture—not
the untested conclusion—to psychiatric illness. A peripheral inflammatory insult may influence sleep,
motivation, attention and affect, but identical molecules participate in many diseases. Oxalate specificity must
be established rather than presumed.

A translational experiment would begin with characterized oxalate disease and comparable non-oxalate renal
inflammation, measure both crystal burden and pathway activation, and ask whether central nervous
system-relevant outcomes follow the inflammatory intermediate. It must distinguish soluble oxalate from
crystals and kidney-local activation from systemic cytokine change. Suppressing inflammation while leaving an
equal crystal burden could help isolate mediation experimentally; it would not establish a clinical psychiatric
treatment without human trials. The proposed causal chain becomes powerful only if its intermediate links are
individually demonstrated.

Crystals as biologically active particles

Calcium oxalate crystals are physical structures with surfaces capable of interacting with epithelial and
immune cells. Their effects depend on location, quantity, size and local clearance. In a landmark experimental
study, Mulay and colleagues showed that calcium oxalate-induced renal injury in mice involved IL-1β-related
innate inflammatory responses; deficiency of several components of the NLRP3/ASC/caspase-1 pathway
reduced renal inflammatory injury despite crystal deposition. In this system, inflammation was not merely a
passive reaction observed after injury. It amplified tissue pathology.
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Why this matters to a systems model

Inflammasome activation reveals how a physical deposit can become a persistent biological signal. Cellular
stress, injury-derived ATP and immune recruitment may form reinforcing loops. The renal microenvironment
determines whether a crystal is tolerated, expelled or associated with chronic injury. Similar
pattern-recognition machinery participates in diverse inflammatory diseases, but common molecular
machinery does not imply that every disease has the same cause. NLRP3 activity in renal phagocytes is not
interchangeable with NLRP3 activity in brain microglia.

The missing evidence in psychiatry

A tempting argument is: oxalate crystals activate inflammation; inflammation can affect the brain; therefore
oxalates cause depression or psychosis. Each premise concerns a different level of evidence. To establish this
route in humans, researchers would need evidence of relevant systemic or central nervous system
inflammatory mediators after real-world oxalate exposure, evidence linking those mediators to a psychiatric
outcome, and adequate control of kidney disease and other sources of inflammation. Direct crystals in the
brain would represent a different, exceptional biological state from renal crystalluria.

A counterargument

Many crystal-induced pathways occur in conditions with no discernible psychiatric syndrome. Conversely,
elevated inflammatory biomarkers in depression may arise from infection, obesity, sleep loss, smoking,
medication or comorbidity. If the proposed oxalate–psychiatry link is real, it should explain why particular
patients—not all patients with kidney stones—show the relevant symptoms. Susceptibility and dose are
indispensable to the theory.

From crystal sensing to whole-organ dysfunction

In crystalline kidney injury the NLRP3 pathway is not an abstract inflammatory label. An extracellular deposit
first interacts with a particular cellular environment; tubular injury and released danger signals alter the
behavior of resident and recruited immune cells. Subsequent cytokine signaling amplifies local tissue injury,
and the injured organ may then change systemic physiology. Each step creates an opportunity for intervention
but also a possible mismatch between mechanism and clinical outcome.

A favorable response to an inflammasome inhibitor in an animal kidney model does not prove a safe or
effective treatment for humans with nephrolithiasis, let alone for psychiatric disorders. Mechanistic
experiments are powerful because they isolate components; clinical decisions require evaluating what those
components actually contribute at organism level. The Institute should consider NLRP3 a biological anchor for
renal injury and an unproven candidate mediator in psychiatric extrapolation.

What the experimental result establishes

Mulay and colleagues provided a mechanistic demonstration that calcium oxalate crystals can activate a
defined innate immune pathway in the kidney. Their experiments implicated NLRP3, ASC and caspase-1 in the
maturation of inflammatory cytokine signaling, including interleukin-1β, during crystal-associated injury. The
distinction from a mere correlation is important: interfering with elements of the pathway reduced
inflammatory damage in experimental animals despite the presence of crystals. That supports a causal role for
the inflammatory response in tissue injury, rather than treating crystals solely as inert mechanical irritants. It
does not establish that ordinary dietary oxalate activates an identical process throughout the brain.
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The physicochemical form matters. Soluble oxalate and solid calcium oxalate crystals are not equivalent
exposures. Crystalline particles can be recognized or engulfed by immune cells, inducing cellular stress
responses. The solute concentration necessary for crystal formation depends on local calcium, pH-related
chemistry, competing solutes and compartment conditions. A urine chemistry result that predicts
supersaturation in a renal tubule says little about whether crystals form in cerebral tissue, whose environment
is very different. The hypothesis must specify whether proposed psychiatric effects arise from systemic
inflammatory consequences of renal deposition, direct central crystal deposition in rare oxalosis, or unrelated
soluble-oxalate pathways.

From renal inflammation to psychiatric phenotype

Immune mediators can influence sleep, motivation, appetite and affective state. The broader field of
psychoneuroimmunology gives plausible routes through which peripheral disease changes brain function,
involving circulating mediators, vascular interfaces and neural signaling from the periphery. But inflammation
is not a diagnosis. Interleukin-1β-related sickness behavior does not automatically become psychosis, mania or
an autism phenotype. A meaningful claim would identify the type, magnitude and chronology of the
neurobehavioral disturbance, then test whether it tracks oxalate-associated inflammation beyond ordinary
illness severity.

One possibility is a multi-hit mechanism: a patient already has heightened vulnerability because of sleep loss,
major endocrine change or prior neuropsychiatric illness, while an oxalate-related inflammatory state
contributes an additional burden. This is theoretically attractive but easy to abuse, because almost any clinical
deterioration can be described retrospectively as “multiple hits.” The proposed hits must be measured in
advance or documented independently, and there must be a prediction about which combinations increase
risk. Otherwise the model cannot fail and is therefore scientifically weak.

An experiment designed to separate mechanisms

Investigators could compare inflammatory profiles and neurological outcomes among patients with confirmed
calcium oxalate nephropathy, patients with kidney injury of other causes, and patients with hyperoxaluria but
preserved renal function. Biomarkers such as inflammatory cytokines are variable and not uniquely
attributable to the NLRP3 pathway in vivo; they should supplement rather than replace clinical endpoints. In
animal work, selective pathway manipulation could help test whether neurological phenotypes follow renal
inflammatory signals, but the results must be interpreted within species and dose limitations. Demonstrating
improvement in rodent behavior does not by itself establish a psychiatric therapy for humans.

This proposal illustrates a productive form of terrain medicine. The local chemical environment promotes
crystal formation; the innate immune environment determines the response to that crystal; and systemic
signaling may influence the brain. Each link has its own evidence requirements. The exciting hypothesis is that
the combination can yield selected neuropsychiatric outcomes. The essential boundary is that renal
inflammasome biology cannot be cited as if it already proved common psychiatric causation.



ABSURD HEALTH INSTITUTE  /  THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS 35

A precise test of inflammatory mediation

A crystal-driven inflammatory pathway could conceivably matter to mental function without crystals ever
entering the brain. That possibility is intriguing, but it requires causal separation. Does confirmed renal crystal
inflammation precede systemic immune changes? Are those changes associated with a defined neurological
endpoint? Does the relation persist after accounting for kidney filtration and illness severity? If not, the
appealing immunological bridge may be merely a shared consequence of disease. An experiment that blocks
NLRP3 signaling in the kidney and changes mouse behavior would also need to distinguish reduced renal
damage from any direct central effect of the intervention, because either could alter behavior.

The strongest experimental interpretation would also consider the difference between preventing
crystal-associated tissue damage and reversing a psychiatric phenotype after the damage has occurred.
Anti-inflammatory effects on the kidney could preserve systemic physiology without directly changing neural
cells. That would still be clinically useful, but it is a different treatment claim from direct neuropsychiatric
modulation. Mechanistic specificity matters as much as the direction of the observed outcome.

Conclusion

Crystal-driven inflammation makes the oxalate–psychiatry thesis experimentally approachable. The challenge
is to prove a specific immune bridge to defined psychiatric outcomes, not merely invoke inflammation as an
all-purpose explanation.

Selected readings
• Mulay et al., J Clin Invest (2013): https://www.jci.org/articles/view/63679

• Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/
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09 — Oxalate, Oxidative Stress and Mitochondrial
Injury
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Oxalate-related injury may converge with mitochondrial dysfunction, creating a biologically plausible route
from metabolic exposure to altered cellular energy handling. The thesis is not that all psychiatric illness is a
mitochondrial disease. It is that a host already near an energetic or inflammatory threshold might react
disproportionately to oxalate-related oxidative stress, with clinically relevant consequences if the phenomenon
occurs at real human exposures.

A mitochondrial model needs a dose, tissue and mechanism

Many experiments showing mitochondrial injury use high oxalate concentrations or cell systems that cannot be
extrapolated directly to the brain. The strongest version of the thesis starts by asking whether circulating or
locally produced oxalate concentrations in human disease reach a biologically active range, whether the effect
is on soluble oxalate or crystals, and whether it persists when secondary kidney injury is removed from the
experiment. Altered mitochondrial membrane potential, respiratory capacity, oxidative damage and viability
are distinct endpoints. A reduction in one fluorescence signal is not proof of impaired psychiatric cognition.

A targeted investigation could compare induced human neural and glial cell preparations across exposure
concentrations anchored to measured human oxalate distributions, while separating oxidative stress from
changes in culture pH, calcium concentration and osmolality. Independent replication would then be required
before linking that cellular response to clinical symptoms. In parallel, patients with genetic or enteric
hyperoxaluria could be evaluated for whether fatigue and cognitive changes align better with mitochondrial
measures, renal dysfunction or nonspecific chronic illness. This is a more demanding, and therefore more
consequential, hypothesis than a generic statement that 'toxins harm mitochondria.'

Chemistry becomes injury in context

Oxalate can participate in calcium oxalate crystal formation. In renal tissue, crystals interact with epithelial
surfaces, provoke oxidative injury under experimental conditions and recruit inflammatory pathways.
Mitochondria respond to oxidant exposure and calcium perturbation; their function can be affected by
injury-induced changes in membrane potential, redox balance and cell survival signaling. But oxidative stress
is a shared intermediate in countless diseases, not a distinctive signature proving one specific cause.

The difference between soluble oxalate and crystals

A paper about circulating oxalate must say whether effects are attributed to the soluble anion or to crystals
formed under supersaturated conditions. The two are not interchangeable. Most experimental reports of
strong tissue injury concern crystal contact or exposures not readily comparable to normal plasma
concentrations. A model suggesting direct neurotoxicity at ordinary circulating concentrations requires
evidence that biologically relevant exposure reaches nervous tissue in sufficient amounts and that effects
persist after controlling for renal dysfunction.
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Mitochondrial psychiatry is broader than oxalate

Energy metabolism and mitochondrial signaling are relevant to cognition, mood and cellular stress responses.
That does not make every putative mitochondrial stressor a cause of mental illness. The brain consumes
substantial energy, yet different psychiatric syndromes involve complex circuitry, neurodevelopmental history,
genetics, environment and experience. A valid oxalate model would need to predict a distinctive tissue
exposure or biomarker signature rather than invoking the universal phrase “mitochondrial dysfunction.”

Falsification and clinical meaning

If individuals with objectively high oxalate excretion and preserved renal function lack reproducible
mitochondrial or cognitive abnormalities, the case for a common direct pathway weakens. If abnormalities
occur only with severe renal insufficiency, kidney-related metabolic stress is the more cautious interpretation.
The value of the theory lies in specifying intermediates—crystal deposition, tubular damage, inflammation,
disturbed systemic metabolism—not in treating oxidative stress as causal proof.

The proposed mitochondrial vulnerability mechanism

Mitochondria integrate cellular energy supply, redox balance, calcium handling and signals governing cell
survival. Their vulnerability varies by tissue and metabolic state. Studies of oxalate-associated renal damage
have considered oxidative stress and mitochondrial dysfunction as contributors to tubular injury, but the
degree to which these observations generalize to human neurons is uncertain. The psychiatric thesis requires
a more specific proposition: in selected circumstances, oxalate exposure or consequences of
oxalate-associated systemic disease might reduce the energetic margin available to highly active neural
networks. That could plausibly alter fatigue, attention or cognitive stability before the onset of severe
structural injury, but plausibility is not proof.

A central difficulty is the dose. Oxalate concentrations used to stress cultured renal epithelial cells or other cell
lines can be much higher than concentrations encountered by human brain cells during ordinary dietary
exposure. Investigators should relate every experimental concentration to measured plasma levels in patients
with primary hyperoxaluria, enteric hyperoxaluria, kidney failure and healthy controls. They should then
establish whether oxalate crosses the relevant tissue barriers and reaches cellular compartments at
biologically effective levels. Without this pharmacokinetic bridge, impressive laboratory results can be
irrelevant to common psychiatric illness.

A second pathway through renal and inflammatory disease

The mitochondrial model need not depend entirely on direct oxalate entry into neurons. Severe renal injury
produces inflammation and disturbances in electrolyte, acid–base and metabolic physiology, any of which can
affect mitochondrial performance. Peripheral cytokine signaling and altered sleep can also influence neural
energy regulation. This indirect model is less radical than direct mitochondrial toxicity but more consistent
with established systemic disease. It introduces a major attribution problem: improvement in energy after
treating a kidney disorder may result from correction of anemia, metabolic acidosis or sleep disturbance rather
than reduction of oxalate exposure itself.

A helpful conceptual test is to distinguish a “direct mitochondrial injury” hypothesis from a “mitochondrial
susceptibility” hypothesis. The first requires evidence that oxalate itself affects neuronal mitochondria at
attainable human concentrations. The second permits a patient with several metabolic burdens to become less
resilient when oxalate-associated illness adds further stress. Both could ultimately be true, but the second is
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inherently harder to falsify unless the relevant burdens are measured and their interactions predicted
beforehand.

What research could settle the question

Well-characterized human neuronal or glial cell models could be exposed to concentrations spanning
documented clinical ranges, with attention to soluble oxalate versus crystal exposure. Investigators should
measure oxidative phosphorylation, mitochondrial membrane potential, reactive oxygen species, viability and
electrophysiological activity rather than inferring one outcome from another. Parallel cell types would help test
tissue specificity. Ideally, experimental designs would use blinded analysis and replicate across laboratories.
Clinically, participants with documented hyperoxaluria could undergo cognitive testing alongside biomarkers of
renal function and inflammatory state; mitochondrial biomarkers alone are too nonspecific to establish
causation.

Negative experiments at physiologically relevant concentrations would have a clear interpretation: they would
weaken the direct neural toxicity hypothesis without erasing the established harms of severe oxalate disease.
Positive findings would be equally conditional; they would justify human mechanistic work, not immediate
dietary treatment claims. The strength of the oxalate–brain theory will come from linking realistic exposure to
specific cellular consequences and finally to repeatable neurological outcomes.

A mitochondrial experiment with a result that matters

An investigator exposes neuronal cultures to oxalate concentrations ten or a hundred times higher than those
achieved in affected humans and observes oxidative injury. That result demonstrates a property of an extreme
exposure, but it does not support a routine dietary psychiatric mechanism. A better experiment begins with
measured concentrations from specified clinical states and varies exposure duration to model chronic disease.
It then distinguishes reduced cell viability from changes in electrophysiological function or energy metabolism.
A fall in one mitochondrial marker without functional change may represent compensation rather than injury.

In a companion study, human patient samples could establish whether oxalate is associated with inflammatory
or renal abnormalities that independently influence mitochondria. If mitochondrial measurements improve
after treating documented hyperoxaluria, the analysis must ask whether improved kidney function, sleep or
systemic illness explains the effect. This is not an argument for dismissing the connection; it is a route toward
proving it. The biochemical hypothesis becomes especially compelling when the measured dose, the affected
compartment and the functional outcome fit together without relying on arbitrary laboratory conditions.

A further complication is that oxidative stress markers are not uniquely interpretable. Reactive oxygen species
participate in cellular signaling as well as injury; measuring an increase does not automatically establish
irreversible mitochondrial damage. Similarly, a reduction in oxygen consumption might reflect toxicity, altered
substrate selection or an adaptive shift. Well-designed studies would combine multiple orthogonal measures,
establish cell viability and compare actual electrical function. They would also examine whether the effect
reverses with removal of the exposure. These details determine whether a laboratory signal has biological
meaning or merely shows that cells respond to experimental manipulation.

The psychiatric extension is particularly demanding because the brain relies on heterogeneous cell types that
handle energy differently. Astrocytes, neurons and microglia need not respond identically. If only one cell type
is affected at realistic concentrations, the pathway to clinical symptoms must still be specified. This specificity
would be a strength, not a weakness, of a future oxalate model.
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Conclusion

The mitochondrial bridge is a promising candidate only if it survives physiologically realistic exposure tests and
identifies a clinical phenotype beyond generalized fatigue. That is the standard by which this controversial
claim should be judged.

Selected readings
• Mulay et al., Renal inflammation and calcium oxalate: https://doi.org/10.1172/JCI63679

• GeneReviews, Primary Hyperoxaluria Type 1: https://www.ncbi.nlm.nih.gov/books/NBK1283/
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10 — Oxalosis of the Nervous System: What Human
Pathology Actually Shows
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Documented nervous-system deposition in severe systemic oxalosis shows that oxalate pathology is not
categorically confined to the urinary tract. This anatomical fact deserves a central place in assessing the
oxalate–brain hypothesis. It does not demonstrate that lower concentrations cause ordinary psychiatric
disease; rather, it establishes biological possibility at one extreme and creates a threshold question that can
be investigated instead of dismissed.

What pathological anatomy permits us to infer

Reports of calcium oxalate deposits in brain or meninges in primary hyperoxaluria are unusual precisely
because they typically arise in severe systemic disease. The clinical situation includes renal failure, altered
mineral balance and numerous other physiological stressors. Histological localization matters: a deposit near a
vessel, within meninges or in a particular brain region does not imply the same functional effect as direct
neuronal deposition. Nevertheless, the observation defeats an overly categorical argument that the compound
can never participate in nervous-system pathology.

The scientific opportunity is to move from a binary debate—oxalate cannot affect the brain versus oxalate
causes psychiatric illness—to a graded pathology model. What plasma exposures accompany deposits? Are
neurological symptoms present before detectable deposition? Are changes explained by uremia rather than
oxalate? Autopsy and imaging cohorts in advanced hyperoxaluria, combined with prospective
neuropsychological measurement before kidney failure, could help establish which brain effects require severe
systemic disease and which, if any, occur earlier. The same work would constrain claims based solely on
dietary oxalate in healthy people.

Systemic oxalosis is not merely kidney stones

Primary hyperoxaluria can create a chronic metabolic excess, while declining renal function reduces oxalate
excretion. As circulating levels rise, calcium oxalate deposition may extend into bone, vessels, myocardium,
retina and other tissues. The pattern differs fundamentally from an otherwise healthy individual with a remote
history of one calcium oxalate stone. Where nervous-system lesions are described, they generally occur in the
setting of severe, advanced illness and multisystem involvement.

What pathological observation can and cannot establish

A crystal seen histologically in a brain or meningeal vessel establishes tissue deposition in that specimen. It
does not by itself establish that a patient's prior anxiety, delusion or depressive episode was caused by that
deposit. Pathology also needs to account for uremia, vascular disease, blood-pressure fluctuations, seizure
activity, dialysis-related physiology, medications and other effects of terminal illness. The location of deposits
matters: vascular deposition causing ischemic injury would produce a different syndrome from hypothetical
neuronal exposure to soluble oxalate.
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Lessons for psychiatric differential diagnosis

Rare metabolic disorders sometimes enter medical care through unusual neurological, cognitive or behavioral
changes. The presence of kidney stones beginning in childhood, progressive renal disease, family history,
multisystem calcification or other highly atypical findings should change the threshold for considering an
inherited metabolic disorder. Isolated depression in a person without renal disease is a poor screening signal
for systemic oxalosis. Seeking diagnostic specificity protects against both missed rare conditions and
overdiagnosis.

A cautious extension of the theory

Severe systemic oxalosis supplies a form of natural experiment demonstrating that oxalate may leave its usual
renal context when elimination fails. But dose and disease stage cannot be discarded. The most productive
question is what neurological syndromes have been demonstrably associated with deposition and whether
those syndromes have a plausible anatomical correlate. That is narrower—and scientifically stronger—than
treating reports of crystals as evidence that everyday vegetable intake is neurotoxic.

Why a rare pathology is informative but not generalizable

Case-based neuropathology often arises from the severest end of a disease spectrum. Advanced renal failure,
prolonged accumulation and multisystem complications are not random features: they are the conditions that
permit unusual tissue deposition to be observed. If one samples only terminal cases, one cannot infer how
often brain deposition occurs among patients with mild hyperoxaluria or whether subtle psychiatric symptoms
precede it.

Anatomical specificity is equally important. A crystal in a meningeal or cerebral blood vessel may matter
through vascular injury, whereas a lesion in neural tissue could potentially affect local signaling through other
mechanisms. To connect pathology to symptoms one must establish timing, distribution, alternative causes
and coherence between the damaged region and the syndrome. Naming “brain oxalate” without those details
replaces anatomy with rhetoric.

What systemic oxalosis contributes to the argument

Primary hyperoxaluria and severe impairment of renal clearance illustrate that oxalate pathology can extend
beyond the urinary tract. When plasma oxalate rises markedly and sustained calcium oxalate supersaturation
occurs, deposition can involve multiple tissues. This fact makes a categorical assertion that oxalate is never
relevant outside the kidney scientifically untenable. At the same time, systemic oxalosis generally occurs in
conditions far removed from ordinary dietary oxalate exposure. Recognizing nervous-system involvement in
rare cases establishes biological possibility, not the prevalence of occult oxalate brain disease in people
presenting with depression or psychosis.

The clinical descriptions must be interpreted carefully. Neurological findings in advanced primary
hyperoxaluria may arise from tissue deposition, renal failure, hypertension, systemic inflammation, treatment
complications or simultaneous metabolic disturbances. Even autopsy evidence of calcium oxalate in a tissue
does not automatically prove that the deposit generated a particular psychiatric symptom during life.
Anatomical location, extent, cellular response, chronology and plausible functional consequences matter. A
deposit in meninges, a vascular wall or a peripheral nerve is not equivalent to a deposit in cortical networks
governing perception or affect.
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The sampling problem

Human brain tissue is rarely sampled for a nutritional or metabolic hypothesis. This creates an asymmetry of
evidence: the absence of routine brain biopsies means subtle deposition may be under-investigated, but rarity
of sampling cannot be treated as positive evidence that undetected crystals are common. Imaging is not a
universal substitute for histopathology either. Standard MRI may detect consequences such as injury without
uniquely identifying microscopic oxalate crystals. Investigators should neither promise non-invasive diagnosis
of brain oxalosis where no validated method exists nor conclude that a normal scan has excluded every
possible cellular mechanism.

Rare disease registries offer a realistic starting point. Patients with genotyped hyperoxaluria could be
evaluated for neurological manifestations using consistent examination and cognitive testing across
renal-function strata. Case histories would need to record dialysis status, transplant history, blood pressure,
calcium and acid–base physiology, seizures, medications and other explanations for encephalopathy.
Pathology from clinically indicated or postmortem specimens could then be correlated cautiously with
observed phenotype. An additional comparison group with equally severe non-oxalate renal disease would
help identify consequences peculiar to oxalate burden rather than advanced systemic illness generally.

How a rare phenomenon may inform a broader theory

The extrapolation from catastrophic genetic disease to subclinical dietary effects is not impossible in principle,
but it requires intermediate evidence. A toxicity relationship might have a high threshold, a dose-dependent
continuum, or consequences confined to susceptible tissue environments. Those possibilities make different
predictions. If nervous-system symptoms are seen only in advanced oxalosis, the threshold hypothesis gains
support and claims about ordinary exposure become weaker. If reproducible functional changes are found in
patients with elevated circulating oxalate but preserved kidney function, a broader dose range becomes worth
investigating. That distinction cannot be resolved by assuming that a small dose is simply a smaller version of
a massive toxic exposure.

This paper therefore treats human systemic oxalosis as a crucial proof of physiological reach, not as a shortcut
to explaining psychiatric diagnosis. A provocative medical hypothesis becomes more credible when it openly
states which clinical population first demonstrated the biology and how far the proposed generalization
departs from that population.

What could establish a threshold model

A longitudinal registry might show little neurological involvement at modest plasma oxalate concentrations,
then a rising burden of defined neurological complications as systemic oxalosis develops. Such a pattern would
favor a threshold or disease-severity model. Alternatively, if careful cognitive testing reveals reproducible
changes at lower exposures while filtration remains preserved, the case for a broader functional effect would
grow. The challenge is that the number of patients with severe systemic oxalosis is small and their illness
complex. Samples are heterogeneous, and neurological complications may reflect transplant medicine, dialysis
or other systemic conditions. A credible study would report that uncertainty rather than smooth it away.

The question of tissue evidence is similarly nuanced. Finding deposits in an organ demonstrates that a
chemical has reached that organ, but it does not prove that the deposit caused the symptoms being studied.
Conversely, lack of a tissue biopsy does not establish absence of all molecular effects. Researchers should be
precise about what pathology, imaging and clinical function can each demonstrate. The claim that the body
can accumulate oxalate beyond the kidney is materially different from the claim that ordinary dietary oxalate
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causes common psychiatric disorders. The first is established in rare disease; the second remains a major
research question.

Conclusion

The strongest anatomical evidence supports an oxalate–nervous-system connection in rare severe disease.
The controversial and legitimate next question is whether any lower-exposure neuropsychiatric phenotype
exists and what distinguishes its hosts.

Selected readings
• GeneReviews, Primary Hyperoxaluria Type 1 (systemic oxalosis and phenotype):
https://www.ncbi.nlm.nih.gov/books/NBK1283/

• Witting et al., Pathophysiology of hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/
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11 — The Ethylene Glycol Experiment: What Extreme
Poisoning Reveals—and What It Does Not
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Ethylene glycol poisoning demonstrates that metabolic products of an exposure can produce profound
systemic and neurological injury. Oxalate is part of the toxic metabolic cascade, but not its sole actor. This
paper uses extreme poisoning as a mechanistic stress test: it shows how oxalate-associated injury may enter a
neurologic syndrome while exposing the danger of translating catastrophic acute exposures into claims about
everyday foods.

Why the poisoning model is powerful but limited

Ethylene glycol is metabolized through successive intermediates, including glycolate and glyoxylate; severe
metabolic acidosis, renal calcium oxalate deposition and neurological findings can occur. Neurological injury in
such poisoning cannot automatically be assigned to oxalate rather than acid–base derangement, glycolate
burden, hypocalcemia, cerebral edema or delayed neuropathy. This is not a weakness of the causal inquiry; it
tells us what an experiment must separate. The poisoning syndrome supplies an upper boundary where
several processes are dramatically activated, not a linear dose-response map for nutrition.

A useful translational comparison would examine biochemical time courses during appropriately treated
poisoning episodes, distinguishing blood gas and glycolate abnormalities from oxalate measurements and
kidney injury. Even if oxalate contributes only to renal damage in the acute setting, the case supports a
general principle: psychiatric and neurological outcomes can arise from metabolic injury occurring well outside
the brain. To extend the claim to chronic psychiatric symptoms, investigators must show relevant exposure
and a temporally plausible intermediary at far lower doses.

The chain of metabolites

The toxic effects of ethylene glycol are shaped by alcohol dehydrogenase and subsequent metabolic reactions.
Glycolic acid is an important contributor to the high-anion-gap acidosis characteristic of serious poisoning,
while oxalate can combine with calcium to generate crystals, particularly in renal tubules. Hypocalcemia may
occur, but its severity varies. Treatment strategies directed at interrupting metabolism highlight that the
parent compound, intermediate metabolites and downstream tissue injury make different contributions. A
patient with encephalopathy after ingestion of an industrial toxicant has experienced an exposure unlike
eating spinach.

Neurological syndromes have several causes

Severe acidemia, hypoxia, seizures, hypotension, renal failure and direct metabolic toxicity can all disturb
consciousness. If a poisoned person is confused, the symptom is not automatically a readout of oxalate acting
on synapses. Neurological impairment may precede measurable renal deposition, while delayed complications
can involve distinct anatomical pathways. Treating one metabolite as the universal explanatory agent misses
the causal complexity of toxicology.
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An upper-bound experiment, not a dietary model

Extreme poisoning can reveal what biological systems do when overwhelmed, but it does not establish the
response to a much smaller chronic dietary exposure. Concentration-dependent toxic effects, saturation
kinetics, organ distribution and competing metabolites all differ. The fallacy is to reason that because a
compound appears in both scenarios, the mechanisms and outcomes must be comparable. Serious toxicology
demands quantitative exposure assessment.

What the analogy does contribute

The case illustrates the importance of calcium, acid–base regulation, renal filtration and compartment-specific
injury. It also demonstrates that symptoms classified as psychiatric or behavioral can be generated by acute
metabolic catastrophe. That general lesson supports broad medical differential diagnosis. It does not establish
a psychiatric hazard from ordinary oxalate-rich meals in otherwise healthy people.

A natural experiment with severe confounding

Ethylene glycol poisoning is a dramatic example of a chemical exposure whose metabolism can generate
oxalate and serious organ injury. Toxic metabolites contribute to metabolic acidosis, and calcium oxalate
crystals can form in renal tissue. Affected patients may experience seizures, altered consciousness and
neurological injury. These manifestations demonstrate that a poisoning syndrome involving oxalate production
can profoundly affect brain function. However, it would be incorrect to attribute the entire neurological
syndrome specifically to oxalate. Glycolate-associated acidosis, other metabolic intermediates, direct effects of
poisoning, renal dysfunction and treatment-related factors also participate. The poisoning is a multi-metabolite
insult, not a purified human oxalate experiment.

That distinction is not a retreat from the oxalate–brain thesis. It identifies an unusually important experimental
problem: when an exposure produces several related toxic substances, the observed endpoint cannot be
assigned to one downstream molecule merely because that molecule is familiar. The question becomes
whether particular neurological manifestations track oxalate formation, independent of the severity of acidosis
and renal injury. For many clinical cases those data simply are not available. Retrospective narratives should
not be forced to answer questions they were never designed to measure.

Why extreme toxicity cannot be linearly scaled downward

It is tempting to argue that if substantial oxalate burden accompanies severe poisoning, lower chronic oxalate
exposure must cause subtler psychiatric illness. That is a possible hypothesis, but it does not logically follow.
Physiological protection may produce thresholds below which an exposure has no detectable effect.
Alternatively, chronic exposure might have consequences different from an acute extreme dose because of
adaptation, tissue distribution and recovery. Neither model should be presumed. The only reliable route is to
characterize concentration–response relationships using actual human exposure ranges and endpoints
appropriate to those ranges.

A more useful comparison would consider rare primary hyperoxaluria, where oxalate overproduction occurs
without the entire constellation of ethylene glycol metabolites. That population is not a perfect model because
the disease is genetic and renal consequences can become severe, but it helps separate the role of oxalate
burden from the confounders of acute poisoning. Enteric hyperoxaluria provides a second comparison, with
different initiating physiology. Agreement across etiologies would strengthen a hypothesis about oxalate itself;
major disagreement would suggest that accompanying conditions drive neurological outcomes.
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The emergency medicine perspective

Suspected ethylene glycol poisoning is an immediate toxicological emergency requiring established
emergency treatment. It is not a setting for dietary experimentation, and its clinical course cannot be
presented as evidence that a low-oxalate diet treats psychiatric disease. Likewise, an individual with sudden
confusion, seizures or severe acidosis needs urgent evaluation irrespective of any proposed oxalate
mechanism. These statements are not merely disclaimers: they preserve the difference between investigating
causation and choosing treatments under time pressure.

The strongest conclusion is narrower and more useful than the popular analogy. Extreme intoxication teaches
us that glyoxylate/oxalate-linked metabolism can participate in a syndrome with severe neurological
manifestations. It also teaches that one must distinguish substrate, metabolite, organ injury and clinical
endpoint. If a future chronic psychiatric model is correct, it will need its own exposure data, tissue mechanism
and clinical confirmation rather than borrowing certainty from the biology of a different toxicological event.

A thought experiment separating oxalate from the poisoning syndrome

Consider two hypothetical patients with similarly severe metabolic acidosis after different toxic exposures, one
generating extensive calcium oxalate deposition and the other not. If the neurological syndromes are
comparable, acidosis and systemic illness may explain much of the outcome. If the oxalate-generating
exposure produces an additional, specific neurological pattern despite similar systemic conditions, an
oxalate-related mechanism becomes more plausible. In practice these comparisons are difficult because
severity, timing and co-metabolites vary, but the thought experiment clarifies exactly what evidence is
missing.

The misleading alternative is to use the severity of a poisoning as proof that everyday exposure to a related
metabolite is cumulatively neurotoxic. Extreme doses can overwhelm pathways that control ordinary
physiological concentrations. Chronic low-level harm is possible for some substances, but has to be
demonstrated separately. It is not created by rhetorical scaling. Investigating oxalate in rare genetically
determined overproduction states could help bridge the dose gap more credibly than analogies to acute toxic
alcohol ingestion.

In acute poisoning, medical treatment also changes several variables at once. Correction of acid–base
abnormalities, inhibition of toxic metabolite formation and support for renal function may occur together. If
neurological recovery follows, the improvement cannot be confidently assigned to clearance of oxalate alone.
A careful case analysis would describe the timing of toxic metabolites, systemic abnormalities and neurological
manifestations without turning the case into a purified chemical experiment. It would also distinguish
immediate encephalopathy from delayed neurological complications, whose mechanisms and tissue injuries
may be different. These refinements provide a more defensible path from toxicology to an oxalate–brain
research hypothesis.

The strongest comparison is not ordinary vegetable consumption versus catastrophic poisoning, but
well-defined patients whose oxalate burden is elevated for different reasons. Genetic overproduction and
enteric absorption produce a more interpretable spectrum, although renal disease remains an important
confounder.

This comparison is not a substitute for toxicological treatment: acute ethylene glycol exposure is immediately
dangerous. The research opportunity lies in retrospectively distinguishing which observed neurologic effects
correspond to toxic metabolite patterns, renal injury and systemic acidosis. A positive association would need
to be replicated within a well-defined exposure range before informing hypotheses about chronic psychiatric
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symptoms. The fact that oxalate participates in severe poisoning remains important; the separate question of
low-dose psychiatric effects requires direct evidence.

Conclusion

Extreme poisoning should strengthen mechanistic precision rather than inspire exaggerated analogies. Its
lesson is that oxalate can participate in a multisystem cascade; its limitation is that the cascade contains many
other potent causes of neural dysfunction.

Selected readings
• Mulay et al., Calcium oxalate and nephrotoxicity: https://doi.org/10.1172/JCI63679

• GeneReviews, Primary Hyperoxaluria Type 1: https://www.ncbi.nlm.nih.gov/books/NBK1283/
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12 — Mineral Balance and Neural Excitability: Could
Oxalate Contribute Indirectly?
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

The nervous system is sensitive to ionized calcium and other electrolyte disturbances; oxalate can interact
with calcium in some compartments. A rigorous oxalate–psychiatry argument must ask whether
oxalate-related disease measurably alters the mineral environment of neurons, rather than assuming that
every oxalate molecule removes circulating calcium. This paper proposes a specific mineral-mediated route in
appropriately ill or susceptible patients.

From binding chemistry to neuronal physiology

Intestinal calcium binding reduces soluble oxalate absorption. Calcium oxalate crystallization in urine involves
a different physical compartment. Systemic ionized calcium is tightly defended by parathyroid, renal and
skeletal regulation. Therefore a patient with high urinary oxalate need not have clinically important
hypocalcemia, and ordinary dietary intake cannot be equated with calcium depletion in the synapse. The
stronger causal theory is conditional: severe oxalate-associated illness, renal dysfunction, altered acid–base
state or another mineral disorder may change neuronal excitability or cognition. Its causal validity depends on
documented ionized calcium, magnesium, phosphate, renal function and clinical timing.

A study should separate patients with comparable kidney injury but different oxalate loads and analyze
whether neural manifestations align with mineral abnormalities rather than total urine oxalate alone. If
electrolyte correction reverses cognitive changes while oxalate remains elevated, the mineral pathway gains
support and a direct neural oxalate pathway is weakened. This counterfactual is not a defeat for the thesis; it
identifies the proximal cause within a larger causal chain.

A calcium story with three compartments

Calcium in the intestinal lumen can bind oxalate and reduce absorption. Calcium in urine can combine with
oxalate to form kidney stones. Ionized calcium in plasma is regulated by parathyroid hormone, vitamin D and
the kidneys, and influences neuromuscular excitability. These processes interact through physiology but are
not interchangeable. The body does not allow meal-by-meal fluctuations in intestinal free calcium to translate
freely into corresponding changes in brain extracellular calcium.

What mineral disorders actually do

Marked hypocalcemia can cause paresthesias, tetany, seizures and neuropsychiatric changes. Hypercalcemia,
especially in severe parathyroid or malignant disease, may produce fatigue, impaired concentration, mood
changes or delirium. Significant magnesium abnormalities likewise affect neuromuscular and cardiac function.
These examples establish that mental symptoms can have mineral causes. They do not establish that dietary
oxalate regularly provokes these abnormalities. Severe ethylene glycol intoxication and advanced kidney
failure are special clinical settings, not representative exposures.
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The role of kidney function

Renal disease can disturb calcium, phosphorus, vitamin D and acid–base homeostasis. That offers a credible
indirect path from severe oxalate-related nephropathy to altered neurological function. But the risk depends
on the actual extent of renal impairment and mineral derangement, not on a theoretical dietary ratio alone.
Symptoms without abnormal systemic physiology require competing explanations rather than an assumed
hidden calcium depletion.

A useful boundary

The compelling hypothesis is that oxalate can change mineral handling in defined intestinal and renal
contexts, which may influence systemic physiology if disease becomes sufficiently severe. The unsupported
hypothesis is that normal oxalate intake continuously removes calcium from the brain and thereby causes
anxiety or psychosis. Any persuasive account would require appropriately timed ionized calcium
measurements, kidney assessment, exposure context and a neurologically coherent clinical presentation.

Neural excitability is exquisitely regulated but not easily perturbed by food
chemistry

Action potentials, synaptic release and network oscillation depend on tightly controlled gradients of sodium,
potassium, calcium, magnesium and hydrogen ions. Clinically important abnormalities of these gradients can
cause confusion, altered behavior, seizures or psychiatric-like presentations. This makes mineral physiology an
attractive bridge between oxalate and the brain, because oxalate binds calcium under appropriate chemical
conditions. The dangerous inference would be to move from intestinal calcium oxalate formation directly to
systemic calcium depletion without measuring the endocrine mechanisms that regulate blood ion
concentrations. Most dietary oxalate exposure does not create clinically significant hypocalcemia in otherwise
healthy individuals.

The better hypothesis begins with susceptibility. Severe oxalate-associated renal disease may coincide with
abnormal calcium and phosphate regulation, vitamin D metabolism, magnesium status or metabolic acidosis.
Each of these can affect neuronal function, and each must be measured separately. Fat malabsorption adds
another set of variables, including deficiencies unrelated to oxalate itself. A patient with cognitive complaints
and an established gastrointestinal disorder therefore presents a genuine multidimensional biochemical
problem, not a simple equation between spinach and synaptic calcium.

A proposed mineral–oxalate susceptibility map

The research question can be divided into three layers. First, does the individual have objective evidence of
increased oxalate absorption, production or retention? Second, has mineral homeostasis actually changed?
Third, do neurological symptoms vary with the relevant mineral disturbance rather than merely with dietary
restriction or renal illness? If the answers are yes, a mineral-mediated link becomes plausible. If calcium,
magnesium and acid–base measurements are normal during symptoms, a theory depending on a large
circulating mineral abnormality is weakened. That would not rule out every subtle cellular effect, but it would
rule out that particular explanation.

This suggests careful attention to ionized calcium rather than relying exclusively on total serum calcium in
settings where albumin and acid–base status are changing. It also suggests considering urinary chemistry
separately from serum chemistry. A high urinary calcium oxalate supersaturation index is about crystallization
risk in a fluid compartment; it is not evidence that a neural circuit is experiencing calcium depletion. The same
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molecule can behave very differently in urine, plasma, gut lumen and synaptic extracellular fluid.

The psychiatric endpoint must match the mechanism

If a profound electrolyte disturbance causes delirium, the patient has a medically induced disturbance of brain
function; calling it a primary psychiatric disorder obscures the causal pathway. If a patient experiences mild
anxiety or impaired concentration while all measured electrolytes are normal, a direct ionic account demands
additional evidence. A researcher might consider electrophysiological or cognitive measurements, but must
not present them as validated oxalate biomarkers without supporting studies. The distinction between
delirium, anxiety, depression and psychosis matters because each phenotype has different diagnostic
implications and different likely confounders.

An ethically designed prospective cohort could track oxalate and mineral measurements in people with
established renal or intestinal oxalate conditions, alongside structured cognitive symptoms and medication
records. Such an approach might reveal a subgroup in whom measured mineral dysregulation mediates a
neuropsychiatric burden. It might equally show that oxalate is unrelated to the symptoms once kidney function
and general illness severity are taken into account. Both outcomes would be meaningful. The ambitious thesis
is that oxalate can contribute to disturbed neural physiology in the right terrain; the rigorous test is to identify
precisely what that terrain requires.

Ionized calcium is not interchangeable with calcium oxalate supersaturation

It is useful to imagine two panels printed side by side. The first includes urinary oxalate, urinary calcium,
citrate and volume. The second includes serum ionized calcium, magnesium, phosphate and acid–base
measures. A patient may have a very abnormal first panel and a normal second panel. That scenario supports
a clinically important kidney-stone mechanism without establishing neuronal ionic disturbance. Another
patient with major kidney failure may have abnormalities in both panels, but the causation still needs mapping
because mineral changes may be produced by multiple renal mechanisms. A psychiatric theory that ignores
the differences between the panels will produce apparent contradictions where the physiology is actually
coherent.

The falsifiable ionic proposal is that psychiatric manifestations occur preferentially when a specific systemic
mineral disturbance accompanies confirmed oxalate disease. If symptoms are unchanged when that
disturbance is corrected, the ionic pathway weakens. If symptoms fluctuate independently of systemic
minerals but track plasma oxalate, another direct or indirect pathway should be considered. Either possibility
needs prospective measurement rather than retrospective selection of favorable results.

There is also a difference between a direct ionic effect at a synapse and a global metabolic effect from renal
failure. A patient can be profoundly cognitively impaired from systemic illness without a measurable drop in
serum ionized calcium. Such a case cannot be used as evidence for a calcium-depletion mechanism merely
because oxalate is chemically capable of binding calcium. Investigators should resist substituting chemical
possibility for an observed physiological state. When a systemic mineral abnormality is present, the next
challenge is to determine whether it arises from oxalate-associated disease or another process. A reliable
model specifies the pathway and admits when the actual measurements do not follow it.

A future investigation should also examine whether symptoms appear before or after the mineral disturbance.
If altered calcium regulation follows severe kidney injury and then cognition deteriorates, an indirect pathway
is plausible. If symptoms precede measurable systemic change, a different model is needed. Such time
ordering is valuable because an association measured at one visit can fit several incompatible causal
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explanations. The aim is to discriminate them, not to preserve all of them indefinitely.

Conclusion

The mineral hypothesis becomes stronger as it becomes narrower. The alleged neural effect must pass
through measurable ionic physiology rather than rhetoric about oxalate 'stealing calcium' everywhere in the
body.

Selected readings
• Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/

• Primary Hyperparathyroidism and Psychiatric Sequelae: https://pmc.ncbi.nlm.nih.gov/articles/PMC8549683/
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13 — Vitamin B6, Glyoxylate Metabolism and the Limits
of Nutritional Compensation
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Glyoxylate metabolism supplies an endogenous route to oxalate production that cannot be understood by
looking at dietary intake alone. Vitamin B6-dependent enzyme function is one determinant of this pathway,
particularly in certain genetically defined forms of primary hyperoxaluria. This paper argues that endogenous
metabolic routing may help identify susceptibility, while rejecting the assumption that nonspecific B6
supplementation is a universal remedy.

The metabolic fork at glyoxylate

In a normal biochemical network, intermediate metabolites can be diverted into different products depending
on enzyme activity and cofactor availability. When alanine–glyoxylate aminotransferase activity is impaired in
primary hyperoxaluria type 1, glyoxylate conversion can favor excess oxalate production. Responsiveness to
pyridoxine varies with genotype and residual function. That specificity should be embraced: it provides a case
where oxalate burden is an endogenously generated disease mechanism rather than merely a response to
foods. The psychiatric research question becomes whether a definable high-production subgroup displays
neurological outcomes beyond complications attributable to renal disease.

A proper study would genotype confirmed metabolic disease, quantify plasma and urinary oxalate, document
kidney function and evaluate cognitive symptoms over time. It would not infer a rare inherited enzyme
problem from anxiety or fatigue in an unselected population. Excess supplemental B6 itself can cause
neuropathy, and the distinction between deficiency, pharmacological responsiveness and toxicity is
indispensable. The broader lesson is about pathway-specific intervention rather than supplementation folklore.

The pathway and its specificity

AGT normally converts glyoxylate toward glycine. When enzyme function is deficient or protein targeting is
abnormal, glyoxylate can be diverted toward oxalate production. Some variant proteins respond to pyridoxine
because the cofactor supports residual enzymatic activity or stabilizes the enzyme. The response is not
uniform; genotype and biochemical measurement matter. Inherited enzyme disease provides a clear
mechanism against which vague claims about “detoxification support” should be tested.

Why supplementation cannot substitute for diagnosis

High-dose pyridoxine has recognized adverse-effect potential, notably sensory neuropathy from excessive
chronic exposure. A patient with tingling, imbalance or cognitive complaints may become worse if an unproven
metabolic hypothesis prompts indiscriminate supplementation. Furthermore, endogenous oxalate production
is not governed by B6 alone; substrate availability, other enzymatic pathways, kidney clearance and dietary
absorption contribute. Correcting one presumed cofactor deficiency does not necessarily normalize an entire
pathway.
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The psychiatric boundary

Vitamin B6 is relevant to neurotransmitter synthesis more broadly, but that fact does not connect every
depression or anxiety syndrome to hyperoxaluria. A theory could posit that oxalate overproduction and neural
vulnerability coexist in a rare metabolic phenotype, yet it would need simultaneous demonstration of pathway
dysfunction, neurologically relevant consequences and symptom associations. A reported improvement after
B6 administration alone cannot distinguish correction of oxalate metabolism from other nutritional or
psychological effects.

Conceptual implication

This case demonstrates a stronger alternative to generalized supplement theories: identify the molecular
lesion, measure the relevant pathway and observe whether a targeted intervention changes its output. It also
shows that systems medicine and molecular medicine are not enemies. The best explanations often connect a
specific biochemical defect with downstream context and adaptation.

The glyoxylate crossroads

Vitamin B6 enters this subject through the role of pyridoxal phosphate as a cofactor for enzymes involved in
intermediary metabolism. In primary hyperoxaluria type 1, alanine:glyoxylate aminotransferase activity is
impaired by pathogenic variants in AGXT. Some variants retain responsiveness to pyridoxine treatment,
whereas others do not. This is an important demonstration that changing the efficiency of a metabolic pathway
can modify oxalate production in a defined patient group. It does not mean that every person with anxiety,
depression or elevated urinary oxalate has a vitamin B6 deficiency or will benefit from large-dose
supplementation.

The central conceptual insight is that circulating oxalate can be produced inside the organism. Dietary
narratives emphasize what enters through the mouth, but the glyoxylate pathway shows that tissue enzyme
activity can determine exposure independently. Consequently, an oxalate-associated psychiatric model ought
to consider endogenous production and clearance as possible contributors, not merely tally spinach or almond
consumption. The same logic applies to other metabolic intermediates: food composition is one part of the
terrain, and enzymatic capacity is another.

Deficiency, pharmacological responsiveness and toxicity are separate
categories

Three distinct clinical propositions are often confused. A genuine nutritional B6 deficiency can impair various
metabolic processes and may have neurological effects. A patient with a specific inherited enzyme defect may
benefit from pharmacological pyridoxine responsiveness despite not being conventionally deficient. Finally,
excessive pyridoxine supplementation can itself cause sensory neuropathy and other harms. The existence of
the second phenomenon does not justify exposing undiagnosed patients to large doses. In a psychiatric study,
B6 intake or status could be a covariate, but treatment decisions require the appropriate medical context.
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A testable metabolic–psychiatric model

The strongest version of the hypothesis proposes that objectively elevated oxalate production may contribute
to neuropsychiatric vulnerability through distinct systemic pathways and, possibly, through as-yet-unproved
direct effects. Genotyped primary hyperoxaluria offers an informative comparison because genetic alterations
anchor the production pathway. A study could examine cognition or affect in participants with varying enzyme
responsiveness and renal function, while controlling for chronic disease burden. If reducing oxalate synthesis
improves a reproducible neurological phenotype independently of changes in renal illness, that would be
particularly interesting. Yet simultaneous improvements in renal status, symptom burden or sleep would
complicate attribution.

Extrapolation to people without hyperoxaluria requires evidence that their oxalate production is elevated in
the first place. It would also require evidence that the concentration range is sufficient to influence whichever
neural process is being proposed. The mere existence of a metabolic route does not prove it is dysregulated in
a given patient. Conversely, identifying a persistent biochemical abnormality in a psychiatric subgroup would
justify further study even if the psychiatric mechanism remains uncertain.

The paper therefore advances a hierarchy of claims. Glyoxylate metabolism can drive clinically significant
oxalate disease; this is established. Enzyme-specific interventions can alter oxalate production in selected
genetic disease; this is established in its proper context. Whether more common psychiatric syndromes
contain an analogous but milder pathway is a hypothesis requiring replication, concentration data and
clinically meaningful endpoints. That distinction preserves the originality of the theory without confusing a rare
metabolic treatment with general psychiatric care.

Variant-specific responsiveness is a warning against generic protocols

Two patients with the same disease label can respond differently because their underlying enzyme variants
alter functional capacity. In pyridoxine-responsive forms of primary hyperoxaluria type 1, the effect is related
to a particular molecular defect; it is not evidence that all elevated oxalate measurements represent
insufficient vitamin B6. This distinction applies directly to psychiatric research. Even if a future metabolic
subgroup responds to an intervention, the underlying genotype or biochemical phenotype may determine
whether the result generalizes. The appropriate task is to identify responders prospectively rather than explain
away nonresponders after treatment.

There is also an asymmetry between diagnosing deficiency and prescribing high doses. Nutrient status can be
abnormal for clear clinical reasons, and treating confirmed deficiency may improve health. Yet unmonitored
high-dose pyridoxine can itself damage peripheral nerves, potentially confusing an investigation of
unexplained neurological symptoms. A model that attributes such symptoms to oxalate while overlooking
supplement-related neuropathy would not be holistic; it would be causally incomplete. The strongest version of
terrain medicine asks what each intervention changes and what new burdens it may create.

A useful publication should also be explicit about which form of vitamin B6 is being measured or administered
and why. A routine dietary history, a serum marker, an enzyme-cofactor relationship and a trial of
pharmacological pyridoxine do not answer the same question. Confusion among them can make a dramatic
biochemical story seem simpler than it is. In a psychiatric population, investigators could collect relevant
nutritional information, but should not presume that supplement response is mediated by oxalate without
measurements of oxalate production and clinical outcome.

The most interesting long-term question is whether variation in glyoxylate handling outside diagnosed genetic
disease creates a measurable, clinically important subgroup. That requires identifying the biochemical
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phenotype first; otherwise the psychiatric hypothesis lacks a defined exposure.

Care is especially important in patients already experiencing neuropathy or other neurological symptoms,
because excessive vitamin B6 intake may itself become part of the differential. The investigator should
document supplement composition and dose rather than assuming nutritional interventions are harmless
simply because they involve vitamins. A pathway that explains oxalate handling in a rare genetic disorder
cannot be generalized to psychiatric populations unless the analogous biochemical abnormality and relevant
concentration range are actually demonstrated.

Conclusion

An oxalate hypothesis that incorporates endogenous production is biologically more ambitious than a diet-only
story. It also obliges the investigator to respect enzyme genetics, dose and the separation between
established renal outcomes and proposed psychiatric consequences.

Selected readings
• GeneReviews, Primary Hyperoxaluria Type 1: https://www.ncbi.nlm.nih.gov/books/NBK1283/

• Treatment of primary hyperoxaluria type 1: https://pmc.ncbi.nlm.nih.gov/articles/PMC9113429/
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14 — Vitamin C and Endogenous Oxalate: When
Supplementation Changes Metabolic Exposure
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Some oxalate burden originates within the body, including through metabolism of vitamin C. At ordinary
nutritional intakes vitamin C has well-established functions; at very high exposures or in susceptible patients,
its conversion can contribute to oxalate-related risk. This essay asks whether endogenous oxalate generation
should be measured in people whose psychiatric symptoms coexist with renal vulnerability or unusual
supplementation patterns, rather than assuming that more of an essential nutrient is invariably harmless.

A precursor is not a diagnosis

Ascorbate metabolism is one of several routes contributing to oxalate production. The clinically relevant
questions are amount, duration, kidney clearance, concomitant intestinal exposure and whether other causes
better explain the individual's symptoms. A history of high-dose vitamin C preceding worsening renal function
could be mechanistically informative, particularly when pathological oxalate deposition is demonstrated. The
same history in a person with intact renal function and no measured oxalate abnormality does not establish a
neuropsychiatric toxin syndrome.

The decisive research comparison would follow clinically characterized patients with different ascorbate
exposure histories while documenting renal outcomes, urine and plasma oxalate, and cognitive state.
Nonrandomized associations will be distorted by the reasons patients started supplements: infection, fatigue
or poor health may precede both exposure and psychiatric symptoms. A strong causal result requires
temporality and an appropriate comparator. The psychiatric hypothesis, if valid here, is an extension from a
biochemical precursor to systemic burden and then to a defined brain-relevant mediator; it is not a warrant for
fear of ordinary fruit consumption.

The dose problem

Vitamin C is essential for human physiology; it is not inherently a toxin. Its breakdown can nevertheless
contribute to oxalate formation, particularly at high exposures. The amount converted and excreted varies
with dose, route, kidney function and other host factors. Clinical case reports, including one involving high
vitamin C exposure combined with pancreatic insufficiency, document the possibility of clinically important
renal oxalate deposition. A case report demonstrates possibility in a specific setting, not prevalence across
ordinary supplement users.

Two simultaneous causes

When an individual has both excess precursor availability and increased intestinal oxalate absorption, there
may be contributions from more than one route. In pancreatic insufficiency, fat malabsorption alters intestinal
binding, while vitamin C can add endogenous oxalate. Renal clearance then determines how long metabolites
persist. The relevant object of treatment is the pathway actually causing injury, not the abstract category
“vitamin toxicity.” Other causes of acute kidney injury must also be considered.
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A neuropsychiatric hypothesis

If substantial oxalate nephropathy led to metabolic encephalopathy, vitamin C might be implicated as one
upstream exposure. But a patient taking vitamin C who reports low mood cannot be presumed to have
oxalate-mediated neural injury. Direct evidence of kidney impairment or another credible biochemical
intermediary would be essential. In studies claiming psychiatric benefits from restricting vitamin C, changes in
illness, diet, other supplements and expectation would be serious confounders.

Practical intellectual lesson

This is a useful antidote to the idea that nutrients have purely beneficial effects independent of dose and host
state. It equally rejects the opposite claim that any dose of a substance with a toxic metabolic product is
unsafe. A rigorous model makes its exposure scale explicit and defines vulnerability rather than converting
rare events into blanket dietary warnings.

The dose question within an otherwise beneficial nutrient

Vitamin C is indispensable for human physiology, but ascorbate also participates in biochemical reactions that
can yield oxalate. The amount converted depends on exposure and metabolic context; a typical balanced food
intake should not be equated with prolonged high-dose supplementation. Case reports and clinical
investigations have raised concern about oxalate nephropathy in selected patients receiving large ascorbate
doses, particularly when renal function is impaired or other vulnerabilities coexist. The appropriate inference is
one of conditional dose-related risk, not that vitamin C is intrinsically harmful or should be avoided by
everyone.

The more interesting terrain question is how an intervention chosen to improve one aspect of physiology might
increase burden on another pathway. A patient with compromised filtration may be less able to handle
additional oxalate generated from ascorbate metabolism. A patient with intestinal malabsorption might
already carry increased absorbed oxalate, and endogenous production becomes an additive exposure. This
could create a nonlinear risk under some circumstances: two individually modest contributions push the total
beyond a tolerance threshold. That hypothesis should be tested with measured oxalate levels rather than
inferred from the presence of supplements on a medication list.

Why psychiatric attribution is especially difficult

Vitamin C use can covary with illness severity, dietary beliefs, health-seeking behavior and use of other
supplements. Psychiatric symptoms can also lead people to change their supplement use, producing reverse
causation. Even if supplemental ascorbate is associated with urinary oxalate, there remains a substantial gap
between renal chemistry and clinical neuropsychiatric outcomes. A plausible model would require either
significant systemic oxalate pathology or a credible low-level neural pathway, and the second has not been
validated in human populations. The claim cannot be established through anecdotal symptom change after
stopping a supplement.

Nevertheless, the hypothesis suggests a useful natural experiment. Patients with documented hyperoxaluria
who are already changing a high-dose ascorbate regimen for renal indications could be followed prospectively.
Baseline kidney function, oxalate measurements, total supplement intake, hydration, sleep and cognitive
symptoms should be recorded before and after. The study would assess whether changes in oxalate burden
correlate with function after co-interventions are considered. A meaningful signal would not prove every form
of psychiatric illness is oxalate-driven; it would identify a defined subgroup worthy of further research.
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The counterfactual test

The strongest competing explanation for symptom improvement after changing vitamin C is simply that
several other conditions changed simultaneously. Stopping a multicomponent supplement may reduce
stimulants or gastrointestinal irritants. Changes in diet may alter calories or iron absorption. Renal or
gastrointestinal symptoms may improve and thereby improve mood. To attribute a neurological benefit to
oxalate, investigators should observe the biochemical intermediate and use comparison groups when possible.
If urinary oxalate falls while plasma oxalate and psychiatric outcomes remain unchanged, the neuropsychiatric
claim is not supported by that episode.

Vitamin C thus illustrates an important principle: a substance may be beneficial in one pathway and create risk
in another under unusual conditions. The oxalate–psychiatry thesis becomes stronger when it specifies exactly
when this tradeoff may matter and weaker when it treats all vitamin C exposure as equally dangerous.
Metabolic context is a plausible determinant of susceptibility; the psychiatric consequence remains to be
demonstrated.

How to distinguish internal production from dietary absorption

Suppose a person has measured hyperoxaluria and consumes both high-oxalate foods and large amounts of
supplemental vitamin C. Merely identifying both exposures does not establish their relative contributions.
Dietary standardization and serial measurements might clarify the role of absorbed oxalate, whereas changes
in ascorbate use could inform a hypothesis about endogenous production. Kidney function must be considered
because reduced clearance changes the meaning of both plasma and urinary results. Only after the
biochemical mechanism is characterized does it make sense to ask whether cognitive or affective symptoms
vary with the relevant exposure.

A clinical research program should also specify safety boundaries. High-dose vitamin use in people with kidney
disease requires medical consideration; abrupt changes in prescribed care are not appropriate as a
self-directed experiment. Investigators must separate the question of renal toxicity, where there are
recognized risk contexts, from the much more speculative question of a direct psychiatric effect. The narrative
gains strength through that separation: a nutrient can be essential under ordinary circumstances and
problematic under a particular metabolic constraint without becoming a general cause of mental illness.

A key feature of any vitamin C–oxalate investigation is the distinction between supplement dose and achieved
exposure. The same intake may have different implications depending on renal clearance, gastrointestinal
disease and concurrent sources of oxalate. Without simultaneous assessment of these factors, investigators
could mistake reduced urinary excretion during kidney failure for reduced systemic burden. The possibility of
nutrient-related harm under constrained physiology is a valuable hypothesis, but it does not invalidate the
essential roles of the nutrient in normal health.

Likewise, a case of oxalate nephropathy associated with high-dose ascorbate supports a renal safety concern
in the relevant setting, not an automatically proven cause of depression. To advance the psychiatric claim, the
study would need neurological outcomes and a credible biological bridge beyond kidney tissue injury.

Conclusion

Vitamin C illustrates how the body may generate exposure internally. The meaningful controversy is whether
such production contributes to an identifiable neuropsychiatric subgroup—not whether an indispensable
vitamin should be vilified.
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Selected readings
• Fijen and Weijmer, Acute oxalate nephropathy due to high vitamin C doses and pancreatic insufficiency:
https://pmc.ncbi.nlm.nih.gov/articles/PMC6887424/

• Treatment of primary hyperoxaluria type 1: https://pmc.ncbi.nlm.nih.gov/articles/PMC9113429/
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15 — Oxalates and Autism: Investigating a
Controversial Metabolic Association
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

A published case–control study reported markedly higher plasma and urinary oxalate in a small group of
autistic children than in controls. That finding is an empirical reason to investigate oxalate metabolism in
neurodevelopmental populations, not merely an anecdote. The strongest thesis is that oxalate dysregulation
may contribute to biological or behavioral features in a subset of autistic people; it remains unknown whether
it precedes neurodevelopmental differences, arises from associated gastrointestinal or dietary patterns, or
acts as a modifier rather than a cause.

The positive case begins with the measurement

Konstantynowicz and colleagues examined 36 children with autism and 60 controls and reported
approximately threefold higher plasma oxalate and 2.5-fold higher urinary oxalate. Both compartments
matter: they make the observation more interesting than an association based only on what families report
feeding their children. The result raises a plausible question about transport, absorption, endogenous
synthesis or excretion. It does not tell us which process is abnormal. It also does not demonstrate that oxalate
caused autism, a heterogeneous neurodevelopmental condition with established genetic contributions.

A serious replication should test whether the signal survives rigorous matching for diet selectivity,
gastrointestinal disease, hydration, kidney function and analytic methods. Ideally, samples would be collected
repeatedly in an independent cohort before relating biochemical measures to particular behavioral or medical
phenotypes. The most informative extension may not be a binary autism diagnosis but a subgroup
outcome—gastrointestinal pain, sleep disturbance, irritability or cognitive performance—where a plausible
physiological pathway can be tested. Researchers should examine whether measurements change before
outcomes and whether the relationship persists in appropriately controlled longitudinal data. An intervention
study would require ethical safeguards against restrictive nutrition and overinterpretation of uncontrolled
response.

The published observation

Konstantynowicz and colleagues studied 36 children and adolescents with autism and 60 non-autistic
comparison participants. They reported higher plasma oxalate and urinary oxalate concentrations among the
autism group. This was a real reported observation, but it came from a small cross-sectional sample. Neither
oxalate exposure before the emergence of autism nor a causal developmental trajectory was demonstrated.
The paper did not establish that reducing oxalate changes core autism characteristics or that oxalate enters
the brain in sufficient concentrations to alter neurodevelopment.
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Reverse causality is a serious possibility

Dietary selectivity, gastrointestinal conditions, hydration differences, supplements, medications and differing
activity or body composition may influence urinary metabolites in autistic children. Some factors may emerge
as consequences or correlates of neurodevelopmental differences rather than precede them. Renal function
and assay methods are also relevant. A metabolic measurement taken after diagnosis cannot reveal whether it
contributed to development or followed the behavioral and dietary phenotype.

A susceptible-host hypothesis

A narrower hypothesis could be that a subset of autistic individuals experiences clinically meaningful
hyperoxaluria or stone risk because of diet, malabsorption, genetic metabolic disease or other factors. That
would be worthy of appropriate medical attention independently of whether it explains autism. A second
claim—that oxalate itself affects some associated behaviors such as sleep or irritability—would need rigorously
controlled longitudinal evidence and objective exposure assessment. A third claim—that oxalate causes
autism—is much more demanding and is not supported by existing observations.

Why clinical endpoints matter

Improved constipation, less abdominal pain or fewer kidney-related symptoms could improve quality of life and
observed behavior without changing autism's neurodevelopmental basis. That is still an important outcome,
but it should be described accurately. Diet elimination could also produce nutritional deficiency, family burden
or unnecessary restriction. The ethical goal is to identify treatable comorbid illness without presenting children
as metabolically defective simply because of a diagnosis.

What a serious causal study would need to distinguish

A future study should begin by prespecifying the target: autism diagnosis, associated gastrointestinal disease,
sleep disruption, irritability or kidney-stone risk. These outcomes are not equivalent. Diagnosis-related
differences in diet could explain altered urinary oxalate without any causal role in neurodevelopment. Such
reverse causation cannot be overcome by matching age and sex alone.

The strongest design would use longitudinal exposure data collected before or around developmental
milestones, replicated biochemical assays, dietary intake, kidney measures and appropriate control for family
and medical variables. Ethical observational work could investigate a subgroup with independently established
hyperoxaluria and ask whether treating the renal condition improves kidney outcomes and quality of life. A
reported change in behavior after dietary adjustment would require separation from placebo effects, symptom
fluctuation and improved gastrointestinal comfort. This is not an objection to inquiry; it specifies the evidence
the claim would need to earn.
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The actual human signal is worth taking seriously

Konstantynowicz and colleagues compared 36 children and adolescents diagnosed with autism spectrum
disorder with 60 matched controls. They reported elevated plasma oxalate and urinary oxalate in the autistic
group, approximately threefold and two-and-one-half-fold respectively. The study also reported no
corresponding increase in the assessed spontaneous urinary calcium oxalate crystallization risk and no
evidence of kidney stone disease in that sample. These details matter. The positive observation was not
merely that children ate high-oxalate foods, and it was not simply a renal stone signal. It was a difference in
measured oxalate handling in a neurodevelopmental population. That makes the result a legitimate starting
point for a broader biochemical hypothesis.

Equally important is what the design cannot resolve. Participants were already diagnosed, so the
measurements do not show whether altered oxalate metabolism preceded the development of autistic traits.
Dietary selectivity, gastrointestinal symptoms, medications, hydration, kidney handling and other metabolic
differences could all influence measured concentrations. Sample size was small, and a single study cannot
establish a population-wide relationship or identify a neurological mechanism. There is no validated conclusion
that lowering oxalate treats core autistic features. Yet these limitations do not make the observed biochemical
differences imaginary; they define the next experiment.

Several causal interpretations lead to different predictions

If elevated oxalate contributes directly to neurological function, biochemical burden should predict some
outcome after potential confounders are addressed, and a reduction in burden should precede functional
change. If autistic dietary patterns or gastrointestinal conditions primarily cause the oxalate elevation, the
biochemical phenotype may be downstream rather than etiological. If a shared third factor alters both
neurodevelopment and oxalate handling, neither simple direction is correct. A fourth possibility is
heterogeneity: oxalate is relevant to a small subgroup with distinct metabolic vulnerability rather than to
autism as a whole. The subgroup model is attractive precisely because autism is biologically diverse, but it still
needs an independently defined subgroup rather than one created after examining the outcomes.

An especially useful cohort would include participants with confirmed gastrointestinal malabsorption, people
without it, and siblings or other carefully matched controls when feasible. Investigators should collect
standardized plasma and timed urinary oxalate, renal measures, food diaries, stool or clinical gastrointestinal
data, and specific neurological or functional endpoints. A finding that biochemical oxalate burden persists
independently of diet and gut symptoms would strengthen a host-metabolism hypothesis. A finding that the
group difference disappears after accounting for feeding pattern or hydration would weaken a direct etiologic
interpretation.

The clinical and ethical stakes

Parents dealing with autism may understandably seek modifiable causes and treatments. That creates a
responsibility not to convert a preliminary association into a promise of reversal. Aggressive elimination diets
can worsen already restricted nutritional intake. Oxalate measurement is not an established diagnostic test for
autism, and treatment decisions should not be based on an unvalidated biomarker. A clinician may
appropriately evaluate kidney stones, unexplained hyperoxaluria or gastrointestinal disease on their own
medical merits, but that is different from offering oxalate reduction as a proven autism therapy.

The stronger claim of this paper is that altered oxalate physiology may be one piece of a biologically
heterogeneous neurodevelopmental picture and deserves rigorous investigation. It is scientifically more
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powerful to say precisely what the 2012 study found, why it could matter, and what would distinguish
causation from consequence. This stance neither dismisses the signal nor elevates it beyond the data. It
creates a research program capable of revealing a genuine effect if one exists.

What a replication should seek beyond significance testing

The most useful follow-up to the autism study would not merely reproduce a p-value. It would determine
whether elevated plasma and urinary oxalate define a stable metabolic phenotype, whether the phenotype
persists after adjusting for food selectivity and gastrointestinal illness, and whether it correlates with any
specific developmental or functional measure. Investigators should report effect sizes, overlap between groups
and the proportion of individuals with clinically meaningful elevations. A group average can differ significantly
while the distributions overlap substantially, making a proposed individual diagnostic test perform poorly.

Longitudinal measurements could also ask whether oxalate levels change as diet and gastrointestinal
symptoms change, and whether neurological outcomes change independently. A negative replication would
not make the original report dishonest, but it would substantially weaken a broad causal claim. A positive
replication across different settings would be noteworthy while still leaving temporality and intervention
response unresolved. The strong scientific attitude is to be excited by a potentially neglected metabolic signal
and equally interested in discovering whether it survives more demanding studies.

Conclusion

The autism observation is sufficient to justify independent replication and biological phenotyping. It is
insufficient to declare autism an oxalate toxicity syndrome. A strong paper should state both propositions
plainly, and then identify which experiments could discriminate among causal explanations.

Selected readings
• Konstantynowicz et al., A potential pathogenic role of oxalate in autism: https://pubmed.ncbi.nlm.nih.gov/21911305/

• Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/
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16 — Could Oxalate Burden Contribute to Anxiety,
Brain Fog or Cognitive Dysfunction?
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

Anxiety, brain fog and cognitive difficulty can occur during significant metabolic illness, making oxalate-related
pathways legitimate candidates for a subset of presentations. The central hypothesis is a susceptibility model:
abnormal oxalate handling may contribute to symptoms through renal strain, inflammation or another
detectable mediator in people who already possess relevant physiological vulnerabilities. The ambition is to
move from diffuse complaints to a reproducible metabolic–neuropsychiatric phenotype.

The symptom cluster is not yet the phenotype

A person who feels mentally clearer after changing a high-oxalate diet may also have changed calories, meal
timing, caffeine, carbohydrate load, expectations, sleep quality or gastrointestinal pain. This does not
invalidate the experience. It means the story contains multiple possible interventions at once. The stronger
research claim would identify individuals in whom high circulating or urinary oxalate is actually documented,
followed by symptom fluctuation alongside a measured intermediary. Anxiety should be assessed separately
from objective attention and memory because improvement in one does not imply improvement in the other.

Repeated-measures research could combine standardized symptom scales, brief neurocognitive tasks and
blinded laboratory measurements while documenting renal function and major co-exposures. Participants
should not be encouraged to undertake restrictive self-experiments or to discontinue psychiatric treatment. If
symptoms are linked to oxalate markers only when kidney function is impaired, the study would support a
mediated model. If a subgroup with normal kidneys shows a reproducible association after adjustment, that
would be provocative evidence for a different route and a rationale for mechanistic investigation.

A symptom is not a mechanistic endpoint

Brain fog may encompass slowed processing, impaired sustained attention, fatigue, sleepiness or subjective
detachment. Anxiety includes psychological, cognitive, autonomic and behavioral components. Neither
symptom supplies a unique biochemical signature. A patient can have these symptoms because of inadequate
sleep, anemia, endocrine disturbance, medication effects, anxiety disorder, depression, chronic pain or renal
illness. An oxalate theory must specify which functional deficit it predicts and why.

The strongest indirect scenarios

Documented kidney disease can impair cognitive function; painful kidney stones can cause insomnia and
intense anxiety; fat malabsorption can produce nutritional problems; restrictive diets can lower energy intake
and disturb sleep. In such situations oxalate may participate as a renal exposure or dietary marker, but the
immediate mechanisms may be pain, inflammation, metabolic encephalopathy or nutritional insufficiency.
Relief following removal of the provoking exposure would be clinically relevant, yet multiple causal pathways
remain possible.
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What would make the hypothesis convincing?

The strongest evidence would pair a defined oxalate phenotype with standardized cognitive measures, an
appropriate biochemical intermediary and a temporal relationship that survives adjustment for sleep, anxiety,
diet and kidney function. A self-selected online series of people reporting improvement after low-oxalate diets
is vulnerable to expectation and concurrent lifestyle changes. Objective renal biomarkers without a
corresponding symptom pattern would weaken an oxalate-specific interpretation.

Beware the elimination spiral

A person convinced that ordinary foods are harming the brain can progressively restrict diet, impair nutrition
and become hypervigilant to normal sensations. Such a cycle may worsen anxiety independently of any
oxalate mechanism. This does not mean dietary symptoms are imaginary. It means an accurate clinical
account must include both biological exposure and the consequences of living under a theory of danger.
Supportive evaluation should preserve nutritional adequacy and established treatment for psychiatric
symptoms.

The endpoint problem: three symptoms, three very different models

Anxiety, subjective cognitive fog and objectively measured cognitive dysfunction cannot be assumed to share
one pathophysiology. Anxiety can follow pain, sleep deprivation, autonomic activation or uncertainty about an
illness. “Brain fog” is a useful patient phrase but an imprecise research outcome, encompassing attention,
memory, fatigue and mental effort. Cognitive dysfunction can be evaluated through structured testing, but
results are influenced by practice effects and mood. Any attempt to connect these complaints to oxalate
burden must separate the phenotypes rather than selecting whichever symptom happens to improve after
dietary change.

The proposed biochemical route could involve renal impairment, inflammation, mineral disturbances or an
unproven direct neuronal effect. Each predicts different accompanying findings. Renal-mediated symptoms
should vary with kidney function and a broader pattern of metabolic illness. Inflammatory mediation would
predict an association with relevant inflammatory states, though no peripheral cytokine test is specific enough
by itself to prove central causation. A direct neural effect would need exposure concentrations and tissue
mechanisms compatible with human biology. Without those intermediates, an oxalate-based explanation risks
becoming a label attached to nonspecific symptoms.

Designing a study that can identify a small effect

One promising approach would recruit patients already diagnosed with primary or enteric hyperoxaluria and
collect repeated cognitive assessments alongside plasma and urine measurements. Symptom instruments
would be chosen before analysis. The study would record kidney indices, pain, sleep quality, mood diagnoses,
medication exposure and nutritional status so that an apparent oxalate signal is not merely a proxy for more
familiar causes of fatigue. Repeated within-person measurements are valuable because between-person
comparisons often combine many unmeasured differences. However, repeated sampling does not eliminate
regression to the mean or expectations around changes in diet.

A second project could examine whether the association differs in people with preserved renal function. This is
important because a strong association limited to severe renal disease supports an indirect route more than a
low-level direct cerebral toxicity theory. If an association persists despite normal filtration and appropriate
adjustment, the research priority should shift toward transport mechanisms, central exposure and cellular
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electrophysiology. Such evidence would be more surprising and potentially more consequential than additional
uncontrolled testimonials.

The value—and limitation—of lived experience

A person who experiences changes in anxiety or cognition after altering high-oxalate foods provides a
legitimate reason to ask questions. Individual experiences can identify neglected exposures and inspire
hypotheses. They cannot by themselves distinguish oxalate reduction from effects of meal timing, caffeine,
caloric change, blood sugar, sleep, gastrointestinal relief or expectancy. The correct response is not to dismiss
the experience but to make it more interpretable with objective exposure markers, symptom scales, temporal
documentation and alternative explanations. Patients should not be pressured into increasingly restrictive
diets to validate a theory.

The terrain proposition here is therefore deliberately bold and specific: oxalate dysregulation may act as a
contributor to anxiety or cognitive burden in a biologically susceptible subgroup. The most persuasive future
evidence will show both that the subgroup has abnormal oxalate handling and that the handling predicts the
particular neurological feature independently of recognized confounders. A negative result would narrow the
model; a replicated positive result could justify intervention trials.

A hypothetical patient and the specificity problem

A patient has recurring kidney stones, loose stools after meals, fatigue and difficulty concentrating. A clinician
identifies fat malabsorption and elevated urinary oxalate. It is tempting to declare that the patient's brain fog
is caused by oxalate. Yet the same intestinal condition may produce sleep disturbance, dehydration,
micronutrient deficiency and chronic pain; each can independently impair attention. The appropriate
conclusion is that oxalate dysregulation is a real medical finding that might contribute to a broader
physiological burden. The next question is whether correcting the documented oxalate pathway produces a
cognitive improvement beyond the effects of treating the gastrointestinal illness itself.

In a second hypothetical patient, the only findings are anxiety and a diet containing spinach. No kidney
disease, malabsorption or objective oxalate abnormality has been documented. Here the prior plausibility of
clinically significant oxalate pathology is much lower. That contrast is essential: the hypothesis becomes
informative when it predicts different risks under different physiological conditions. If every symptom in every
patient is treated as potentially oxalate-driven without discrimination, the theory loses its ability to explain
anything in particular.

There is a final issue of diagnostic labeling. Brain fog is often treated as a single outcome even though it may
refer to fatigue, slowed processing, memory complaint or impaired concentration. If a study changes
instruments midway through analysis or interprets every favorable subjective change as confirmation, it
becomes impossible to determine which neural mechanism was affected. One strength of a serious oxalate
hypothesis would be a repeatable pattern of impairment that can be measured independently of how strongly
participants believe in the dietary explanation.

Similarly, clinical improvement under an oxalate-directed intervention should be tracked for durability and
nutrition. A treatment that lowers urinary oxalate but produces an overly restrictive diet may introduce new
causes of fatigue and cognitive difficulty. A successful systems intervention must improve the person's overall
functioning, not merely one convenient biomarker.
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Conclusion

Brain fog and anxiety are attractive endpoints precisely because they are common, but that makes
confounding formidable. A persuasive oxalate thesis must discover a discriminating phenotype rather than
reinterpret every fluctuating symptom as toxicity.

Selected readings
• Witting et al., Hyperoxaluria pathophysiology: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/

• Konstantynowicz et al., Oxalate measurements in ASD: https://pubmed.ncbi.nlm.nih.gov/21911305/
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17 — The Postpartum Oxalate Vulnerability Hypothesis:
A Multi-Hit Model of Psychiatric Deterioration
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

The postpartum period combines abrupt endocrine change, sleep disruption, immune adaptation and profound
physiological demands. This paper proposes a controversial additional possibility: in a small susceptible
subgroup, altered oxalate handling could act as one component of a multi-hit pathway toward neuropsychiatric
deterioration. The hypothesis does not explain postpartum psychosis by itself and has not been demonstrated
prospectively; its value is to make a specific metabolic prediction that can be tested without compromising
urgent psychiatric care.

What would make an oxalate-specific postpartum contribution real?

Pregnancy and delivery alter renal filtration, fluid balance, gastrointestinal physiology, hormone levels and
sleep architecture. These changes create several routes to acute cognitive or mood disturbance, including
established medical emergencies. Adding oxalate to that picture is meaningful only if it produces explanatory
information not already captured by the known transitions. A woman with postpartum psychosis and a
high-oxalate diet offers no causal proof. A prospective cohort identifying unusual oxalate absorption or plasma
accumulation before symptom onset, with relevant renal or inflammatory intermediaries, would materially
advance the thesis.

The strongest study would collect pregnancy and postpartum specimens before outcomes are known, using
control groups with comparable sleep disruption, obstetric complications and diet. It would avoid
opportunistically interpreting a severe psychiatric event through a favorite toxin theory. Acute postpartum
mania, psychosis, suicidality or concern for infant safety requires emergency assessment, including evaluation
for neurological and endocrine causes, regardless of research interest in oxalate. No manuscript should imply
delaying that process for metabolic experiments. The point of the hypothesis is to improve causal explanation
in future patients, not to replace established lifesaving care in the present one.

Why postpartum physiology is unusually dynamic

After childbirth, reproductive hormones change rapidly. Sleep may become severely fragmented, and
breastfeeding, nutritional intake, fluid balance, anemia, infection, thyroid dysfunction and medication
exposure may alter physiology. In a vulnerable individual, mood episodes can emerge abruptly. Postpartum
psychosis commonly requires immediate specialist assessment and, frequently, inpatient treatment. It is
clinically mistaken to replace these established risk considerations with a single dietary theory.
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The proposed oxalate-specific contribution

A testable subset might involve a postpartum patient with unusually concentrated oxalate intake, fat
malabsorption, a history of calcium oxalate stones, renal impairment or an inherited metabolic predisposition.
If this produced measurable hyperoxaluria and clinically significant renal or mineral disturbance, it could
plausibly add stress to an already vulnerable system. This is a multi-hit argument in the true sense: none of
the factors must be sufficient alone, and the same symptoms may arise entirely without oxalate. Crucially,
ordinary postpartum intake of spinach, nuts or vegetables has not been shown to provoke psychosis.

Differential diagnosis cannot be postponed

Postpartum psychosis may overlap with mania, severe depression with psychotic features, delirium, thyroid
disease, intoxication or withdrawal and, rarely, autoimmune encephalitis. Bergink and colleagues found a
small subset of women with postpartum psychosis had neuronal autoantibodies, including two anti-NMDA
receptor-positive cases in a cohort of 96. The finding does not mean autoimmune encephalitis is usual; it
means concerning neurological features should not be dismissed. Any presentation with impaired reality
testing, inability to sleep, disorganization, suicidal thoughts or risk to children requires urgent care irrespective
of nutritional hypotheses.

What would count against this model?

If renal function and oxalate handling are normal, a clinically significant kidney-mediated pathway becomes
less plausible. If symptoms clearly precede dietary changes, exposure-driven causal inference weakens. If the
clinical presentation meets a robust bipolar or psychosis trajectory without metabolic intermediates, there may
be no reason to invoke oxalate. No inference about an individual patient's motives, culpability or diagnosis
should be drawn from these theoretical mechanisms.

Postpartum causality cannot be inferred from dramatic outcomes

A severe psychiatric event may prompt investigators to search retrospectively for an unusual food,
supplement or biochemical marker. This approach risks selecting one vivid exposure after the outcome is
known while neglecting much more strongly established risk factors. Dietary causation would require a
chronology showing that the relevant exposure preceded objective physiological change and that this change
preceded the psychiatric deterioration. Even then, co-occurring sleep loss, endocrine change, medication
effects and underlying psychiatric vulnerability could explain the sequence.

The responsible application of a multi-hit model is therefore probabilistic. The more ordinary and nonspecific a
dietary exposure, the more compelling the intermediate evidence must be. A patient with documented
hyperoxaluria, acute kidney injury and delirium would present one kind of question; a patient with an isolated
postpartum manic episode and a spinach smoothie would present another. Neither nutrition history nor
speculation can substitute for urgent assessment when reality testing and safety are impaired.
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Why a multi-hit postpartum model deserves—but does not yet have—testing

The postpartum period involves rapid endocrine changes, altered sleep, intense physiological demands and, in
some patients, significant changes in hydration, diet and immune regulation. These transitions can expose
vulnerabilities that were previously compensated. The proposed oxalate component would be a further,
measurable metabolic burden in a subgroup, not the presumed cause of postpartum psychiatric illness in
general. For example, an individual with significant gastrointestinal malabsorption, a known hyperoxaluria
disorder or kidney dysfunction might experience altered oxalate handling during a demanding physiological
transition. Whether that change contributes to psychiatric deterioration is unknown and requires data.

A sophisticated multi-hit model makes explicit predictions. It should identify the first hit, its timing and
physiological measurements; the second hit, with independent evidence; and the expected interaction rather
than merely adding risks after an event. If the proposal involves sleep deprivation, oxalate burden and
endocrine change, a study must measure all three and test whether their interaction predicts outcomes more
effectively than each variable alone. Otherwise “multi-hit” becomes an unfalsifiable explanation for any
outcome. It is also essential to distinguish postpartum depression, mania, delirium, psychosis and autoimmune
encephalitis, because they have different clinical risks and possible mechanisms.

A cautious pathway from gut chemistry to central symptoms

The oxalate hypothesis might begin with altered fat absorption or unusually high soluble oxalate intake,
leading to increased intestinal uptake. In most people with normal kidney function, that exposure would be
managed without known psychiatric consequences. The proposed vulnerable subgroup could include people
with preexisting hyperoxaluria or compromised renal handling, for whom additional burden might contribute to
systemic inflammation or metabolic disturbance. A more speculative direct central pathway would require
evidence of physiologically significant brain exposure. The pathway must be documented step by step, not
inferred from the existence of mood changes after childbirth.

Postpartum thyroid dysfunction, bipolar vulnerability, sleep deprivation, severe anemia, infection,
eclampsia-related disorders and medication effects provide important alternative explanations for behavioral
changes. These causes cannot be relegated to footnotes because some are both more likely and more urgent.
A proposed dietary metabolite must compete with them in a real differential diagnosis. Importantly, even a
verified oxalate abnormality would not exclude a separate psychiatric or neurological emergency.

Research design and immediate clinical boundaries

A prospective observational study could follow postpartum participants with known oxalate-associated medical
conditions and suitable comparison groups, collecting kidney indices, validated mood measurements, sleep
data and oxalate values at planned intervals. A case–control design of postpartum psychosis would require
careful accounting for medication, sleep, obstetric complications, kidney disease and nutritional state. The
primary purpose would be to detect or refute an association; no participant should be asked to delay proven
psychiatric treatment or undergo an extreme elimination diet. Severe insomnia with mania, disorganization,
hallucinations, delusions or sudden confusion after delivery warrants immediate medical and psychiatric
evaluation.

The most defensible version of the thesis is therefore neither trivial nor sensational: a metabolically vulnerable
postpartum subgroup might experience an oxalate-related physiological contribution to psychiatric
destabilization. That suggestion is testable and mechanistically discussable. It is not currently an established
explanation for postpartum psychosis, and acting as though it were could be dangerous. A terrain model that
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refuses to neglect emergencies is more serious than one that attributes them prematurely to a favored
exposure.

The observational trap in retrospective postpartum narratives

A postpartum psychiatric event may be preceded by changes in diet, sleep, medications, thyroid physiology
and stress. Once an exposure has been identified, a retrospective account can unconsciously select the
changes that fit the preferred theory and overlook competing explanations. This is especially risky when a
severe event has motivated intense scrutiny of a patient's preceding meals. A scientifically credible
investigation would predefine what qualifies as elevated oxalate exposure, document objectively meaningful
changes where possible, and compare individuals with similar postpartum vulnerability but different oxalate
handling. Inference from one life history cannot assign biochemical causation with confidence.

Any proposed oxalate-mediated pathway also needs a clinically realistic latency. Would symptoms be
expected within hours of a meal, after weeks of altered renal handling, or only after prolonged deposition?
Different mechanisms predict different timing. A model of direct transient neural exposure should not be
supported using evidence for slow systemic oxalosis without explaining the disparity. By specifying temporal
predictions, the hypothesis becomes substantially more testable, and the scientific program avoids reducing a
complex emergency to an appealing dietary story.

Conclusion

The postpartum oxalate model is a genuine, testable frontier hypothesis. Its burden is to demonstrate an
oxalate-specific signal over and above the powerful hormonal, sleep and immunological forces of the
postpartum transition.

Selected readings
• Bergink et al., Autoimmune Encephalitis in Postpartum Psychosis: https://pubmed.ncbi.nlm.nih.gov/26183699/

• Bhat et al., Postpartum Psychosis: A Preventable Psychiatric Emergency:
https://pmc.ncbi.nlm.nih.gov/articles/PMC11058913/

• ACOG, Screening and Diagnosis of Perinatal Mental Health Conditions: https:/​/​www.acog.org/​clinical/​clinical-guidance/​clinic
al-practice-guideline/​articles/​2023/​06/​screening-and-diagnosis-of-mental-health-conditions-during-pregnancy-and-postpartu
m
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18 — How to Disprove the Oxalate–Psychiatry
Hypothesis
The Oxalate–Brain Hypothesis · Conceptual research article · No original clinical data presented

Abstract

A controversial medical hypothesis becomes serious when its advocates specify the findings that would make
them abandon or narrow it. The oxalate–psychiatry thesis should be tested as several causal propositions
rather than one unkillable narrative: kidney-mediated effects, peripheral inflammatory mediation,
mineral-metabolic disturbance and proposed direct neural toxicity. Each can survive or fail independently. A
program that treats every negative study as evidence of an unmeasured hidden burden would not be
scientific.

The falsification ledger should be public

For an indirect renal pathway, the decisive experiment must establish both oxalate-related renal injury and a
corresponding brain-relevant disorder; if psychiatric outcomes are no different from matched non-oxalate
kidney disease, oxalate may remain an upstream cause of renal illness without being a distinctive psychiatric
agent. For a crystal-inflammatory route, demonstrable exposure and pathway activity must precede
symptoms; nonspecific cytokine elevation is not enough. For a direct neural route, concentrations achievable
in human plasma or tissue must modify appropriate neural endpoints without artifacts from acidity, calcium
precipitation or general cell death.

An independent consortium could preregister cohorts spanning primary hyperoxaluria, enteric hyperoxaluria,
ordinary dietary exposure and healthy controls. It should specify primary neuropsychiatric endpoints in
advance and publish null findings. Genuine support would consist of converging observations: exposure
precedes a measurable mediator, the mediator predicts a defined outcome, and an intervention acting on the
exposure changes the mediator and eventually the outcome in a controlled setting. If repeated well-designed
studies find no such relationship outside severe kidney disease, the general psychiatric hypothesis must shrink
accordingly. A strong argument gains credibility by naming the result that would defeat it.

Separate the causal graphs

Model A is the established renal route: increased oxalate burden leads to renal deposition and injury, which in
severe cases contributes to systemic metabolic disturbance and altered cerebral function. Model B is a rare
systemic-deposition route. Model C proposes a direct or partly independent neural effect at concentrations
encountered in common diets. These models predict different exposure thresholds, biomarker patterns and
clinical presentations. A study finding no direct effect cannot refute Model A, while observing kidney injury
does not validate Model C.
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Design around competing causes

A good observational analysis would characterize habitual diet, 24-hour oxalate excretion where relevant,
renal filtration, stone history, malabsorption, calcium intake, vitamin C use, medications, sleep, psychiatric
history and objective outcomes. Samples should distinguish inherited hyperoxaluria, enteric hyperoxaluria and
healthy controls. Because diet and mental health can influence one another, longitudinal measurements are
preferable to single snapshots. Autistic participants require assessment of dietary selectivity and
gastrointestinal comorbidity rather than assumptions about developmental causation.

Strong disconfirming observations

Repeatedly normal oxalate biomarkers during psychiatric episodes would undermine the hypothesis of a
circulating burden in those episodes. Lack of any association after adjusting for renal impairment, nutritional
status and medication exposure would weaken broad claims. An intervention that reduces urinary oxalate
without changing psychiatric outcomes would specifically undermine an oxalate-mediated symptom pathway,
though not the intervention's value for stones. A clinically important psychiatric effect only in end-stage kidney
disease would favor indirect systemic illness rather than a common dietary syndrome.

Ethics and communication

Provocative research should not expose susceptible people to deliberate nephrotoxic oxalate challenges or
deny psychiatric treatment while searching for a dietary cause. Publication must explicitly reject using oxalate
theories to infer guilt, innocence or moral responsibility in specific tragedies. The Institute should present
estimated plausibility in proportion to data, avoid unverified numerical predictions and correct its preferred
theory if evidence fails.

Publication standard and falsifiability ledger

Every strong claim should have a paired rival explanation. “High urinary oxalate correlates with anxiety”
competes with changes in hydration, diet, kidney function, sleep, pain and selection bias. “A reduction diet
improved behavior” competes with caloric normalization, medication adjustments, attention effects,
regression to the mean and symptom fluctuation. “Oxalate causes autism” competes with reverse causality
through dietary selectivity and other downstream physiological differences.

The hypothesis should be stratified into tiers. Tier one: established intestinal, metabolic and renal oxalate
mechanisms. Tier two: neurological consequences of advanced systemic disease or kidney-mediated
encephalopathy. Tier three: direct or independent psychiatric effects at everyday dietary exposure. A result
supporting one tier cannot be quietly counted as evidence for the others. Publishing this ledger beside the
theory makes the Institute's stance auditable: uncertainty is a feature of the work, not a defect to conceal.
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What a hypothesis must risk to count as an explanation

A theory that oxalates can contribute causally to psychiatric illness should be framed so that research could
show it is wrong, partially correct or restricted to a definable clinical subgroup. Otherwise every positive
anecdote becomes supporting evidence and every negative result can be blamed on an unmeasured “terrain
factor.” The first obligation is to state the exposure. Dietary oxalate, urinary oxalate, plasma oxalate, kidney
crystal deposition, renal failure and central tissue exposure represent different variables. The outcome must
likewise be specific: measured cognitive performance, clinically diagnosed psychosis, validated anxiety scores
or delirium are not interchangeable. A worthwhile study chooses which combination it predicts before
examining the results.

One possible strong claim is that elevated plasma oxalate predicts a specific neurological impairment even
when renal function, dietary pattern and other metabolic illness are comparable. That claim can fail. Another is
that correcting objectively established enteric hyperoxaluria improves a reproducible psychiatric phenotype
independently of relief from pain, sleep disturbance or gastrointestinal illness. That claim can also fail. A more
modest claim is that severe oxalate-associated renal dysfunction can contribute to encephalopathy; this is
more consistent with established systemic disease but less novel. There is no need to pretend that the novel
and established claims have equal evidentiary support.

The counterfactual that matters

Suppose a patient with anxiety and kidney stones reduces high-oxalate foods, drinks more water, increases
dietary calcium, improves sleep and feels better. The story is encouraging but scientifically ambiguous. Which
change mattered? Was anxiety driven by stone pain? Did better hydration improve fatigue? Was there a
measurable change in oxalate burden? The persuasive counterfactual is not whether the patient felt worse
before and better afterward; it is what would have happened had oxalate handling remained unchanged while
the other improvements occurred. That cannot be observed directly for an individual, but careful comparative
designs can approximate the question.

Conversely, if biochemical oxalate is markedly reduced and the psychiatric outcome does not improve,
investigators must accept that finding for the tested population and endpoint. They should not declare that
more aggressive restriction is necessarily required. A null result could leave other subgroups or pathways
open, but it narrows the specific claim. Strong theories become more precise under negative evidence; weak
theories become vaguer.

What the ideal sequence of experiments looks like

First, replicate the reported plasma and urine differences in independent neuropsychiatric populations with
standardized laboratory handling. Second, test temporality by following at-risk groups before symptom
development or exacerbation where feasible. Third, measure candidate mediators such as kidney function,
inflammatory activity and mineral physiology. Fourth, explore direct neural effects at concentrations
representative of documented human disease, ideally using multiple cellular models and blinded endpoints.
Fifth, only after meaningful biochemical target engagement is established, evaluate interventions in
appropriate patient groups with clinical outcomes specified in advance.

Some diseases or syndromes will likely prove unrelated to oxalate; others may reveal indirect effects shared
with systemic renal illness; a narrower subgroup could conceivably show a distinctive mechanism. This
diversity would not invalidate the overarching observation that metabolism matters in psychiatry. It would
clarify the place of oxalate within it. The ambition of an oxalate–psychiatry research program is not to make



ABSURD HEALTH INSTITUTE  /  THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS 75

every outcome fit a fixed answer but to discover when a chemical exposure becomes an actual contributor to
disease.

Falsification must be matched to the exact claim

A study finding no relation between dietary oxalate and mood in otherwise healthy adults would undermine a
broad population-level dietary claim. It would not automatically refute a theory about people with genetically
defined overproduction or severe enteric hyperoxaluria. Conversely, a small positive association in a rare renal
disease population cannot be generalized to all people with anxiety or autism. The model should therefore
state its intended population and mechanism clearly enough that negative findings actually count. Allowing
the population to shift after every result is not a robust research strategy.

A particularly strong research design could include negative-control exposures or outcomes. If nearly every
self-reported symptom tracks an oxalate-related dietary score, common reporting bias or broad lifestyle
changes may be more likely than a distinct neurobiological mechanism. If a prespecified neurological measure
changes while unrelated outcomes do not, specificity improves. The point is not to make the hypothesis
artificially easy to disprove; it is to make the evidence interpretable. A theory that survives genuine
opportunities to fail is far more credible than one sustained entirely by favorable anecdotes.

Conclusion

The Institute should argue for the oxalate thesis energetically while insisting that its strongest claims carry the
greatest empirical risk. That combination—conviction followed by exposure to disproof—makes controversial
research worth reading.

Selected readings
• Witting et al., Enteric Hyperoxaluria: https://pmc.ncbi.nlm.nih.gov/articles/PMC8011014/

• Konstantynowicz et al., Oxalate and autism association: https://pubmed.ncbi.nlm.nih.gov/21911305/

• Mulay et al., Oxalate and NLRP3: https://doi.org/10.1172/JCI63679
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19 — When the Immune System Produces Psychiatric
Symptoms
Neuroimmune Psychiatry · Conceptual research article · No original clinical data presented

Abstract

The immune system can generate psychiatric symptoms through identifiable molecular and neural pathways.
This is not an analogy: peripheral inflammation affects motivation, sleep, cognition and affect, while particular
immune disorders can disrupt the central nervous system more directly. The provocative implication is that a
symptom-led psychiatric diagnosis may unite people with fundamentally different immune causes. The task is
to identify causal immune phenotypes, not to presume that every depressive symptom signifies brain
inflammation.

Which kind of immune causation is at issue?

An individual with fever, sleepiness and reduced motivation during an infection illustrates adaptive sickness
behavior, not necessarily a new psychiatric disease. Someone with autoimmune encephalitis can develop
psychiatric symptoms because an immune process alters central circuits. A patient with chronic pain and
elevated inflammatory markers may instead experience mood changes mediated by discomfort, inactivity and
disrupted sleep. These three routes produce overlapping complaints but demand different treatment and
research. The useful question is whether a measured immune event precedes a specific neural phenotype and
whether changing the event alters the phenotype.

Oxalate-associated crystal inflammation belongs in this volume as a proposed upstream trigger of peripheral
immune activity. It should be compared with other crystal and inflammatory diseases rather than assumed to
uniquely influence the brain. A research design that matches renal injury and inflammation but varies oxalate
exposure could separate oxalate-specific causation from a general immune-to-brain pathway.

Four separate causal relationships

Immune activity can cause a neural syndrome, as in selected autoimmune encephalitides. It can modify an
established psychiatric illness through sleep, fatigue, pain or sickness behavior. Psychiatric stress and
behaviors can change immune measurements, creating reverse causation. Finally, a third factor—obesity,
infection, social adversity, medication or substance use—can independently affect both immune biomarkers
and mood. These four paths can produce similar cross-sectional correlations. The phrase “brain inflammation”
should not be used without specifying a compartment, pathway and measurement.

Known routes of communication

Peripheral inflammatory mediators can signal through vascular and neural interfaces. Activated microglia and
astrocytes participate in central immune responses, while interferon and cytokine exposure can alter
monoamine and kynurenine metabolism. In selected clinical circumstances, antibodies bind specific neuronal
proteins and disrupt synaptic function. The latter mechanism is causally more specific than an elevated
nonspecific C-reactive protein result, which may arise from many tissues and does not diagnose
neuroinflammation.
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The problem of treatment inference

The fact that some antidepressant nonresponders have elevated inflammatory biomarkers does not mean
suppressing immunity is broadly therapeutic. A randomized infliximab trial in treatment-resistant depression
did not show an overall antidepressant benefit, although exploratory baseline inflammatory differences
generated important questions. Such results argue against a universal inflammatory-depression model and for
careful phenotype definition. Antimicrobial, immunomodulatory or corticosteroid treatment is not justified by a
speculative immune explanation without an established clinical indication.

Clinical implications

Rapid-onset behavioral change with seizure, dyskinesia, catatonia, autonomic instability, fluctuating
consciousness or major neurological findings deserves attention to inflammatory and other medical disease.
Stable chronic depression without these features has a different prior probability. Immune explanations should
neither erase a person's psychological history nor force patients to accept psychiatric symptoms as “only in
their head.” The brain is biological; causes nonetheless remain heterogeneous.

The immune system can change behavior without inventing a new psychiatric
diagnosis

Inflammation produces recognizable changes in motivation, energy, appetite and social behavior. During an
acute infection, these changes may help an organism conserve resources, but the same biological responses
can become burdensome when sustained. The relevant signals involve more than one cytokine; peripheral
immune activity can interact with vascular interfaces, neural afferents, glial cells and metabolic pathways. A
simplistic claim that inflammation directly “causes depression” ignores the differences among acute sickness
behavior, major depressive disorder, delirium and neurological syndromes with prominent psychiatric
presentations. The strength of the immune–psychiatry thesis lies in characterizing the phenotype and showing
a causal pathway, not in relabeling every mood symptom as inflammation.

An unusually important example is autoimmune encephalitis. In some patients, immune responses directed
against neuronal targets produce behavioral changes, psychosis, seizures or cognitive decline. The existence
of such syndromes proves that an immune disturbance can produce manifestations that initially look
psychiatric. But one cannot reverse the inference: an individual presenting with psychosis does not thereby
have autoimmune encephalitis. The clinical context, subacute progression, neurological signs, testing and
specialist evaluation determine probability. Recognizing the possibility should prevent diagnostic delay without
turning rare disease into a universal explanation.

Connecting immune injury with metabolic terrain

The oxalate papers in this volume explore one proposed upstream contributor to systemic inflammation;
infection, autoimmunity, metabolic tissue injury and other exposures supply alternatives. Their shared
endpoint may be immune signaling, but that commonality does not establish that their initiating causes are
interchangeable. For example, calcium oxalate crystals have been shown to activate inflammatory pathways in
experimental kidney disease. Extending that observation to mood requires demonstrating a relevant systemic
response and its neurological consequences. By contrast, autoimmune encephalitis may feature a more direct
immune mechanism involving neuronal targets. Both are immune-mediated in broad terms, yet the
evidentiary paths are distinct.
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The practical research opportunity is to identify which symptom patterns occur with well-defined immune
states rather than simply correlating nonspecific inflammatory markers with broad psychiatric scales.
Longitudinal measurements can distinguish a transient inflammatory episode from sustained dysregulation,
while clinical examination can identify phenomena such as seizures, fluctuating consciousness or neurological
deficits. Medication effects and endocrine illness need separate attention. Evidence of immune activation
should alter clinical reasoning only to the extent it is relevant and reliably measured.

The strongest alternative explanations

Patients with chronic inflammatory disease often have pain, disrupted sleep, reduced physical activity and
increased psychosocial burden. Each can affect mood and cognition independently of cytokine signaling. A
successful anti-inflammatory treatment may improve a person's experience by relieving pain rather than by
directly changing neural inflammation. Likewise, a peripheral blood biomarker cannot be assumed to mirror
what is happening inside the brain. Study designs should measure these confounders and prefer functional
outcomes to speculative biomarkers alone.

The central conclusion is one of legitimate biological breadth. Psychiatry cannot be cleanly separated from
immunology, but neither can psychiatric illness be reduced to a single immune pathway. The most productive
terrain research identifies conditions in which immune physiology is part of the causal chain and tests whether
modifying that physiology leads to reproducible, meaningful improvement.

A clinical example of an immune–psychiatric diagnostic fork

A patient develops hallucinations over several days, accompanied by disturbed sleep and an episode that
witnesses describe as a seizure. The most informative question is not whether immune dysfunction can
produce psychosis in general; it is whether the acute neurological trajectory resembles a potentially treatable
encephalitic syndrome. Fever, fluctuating cognition, abnormal movements, autonomic instability and
cerebrospinal fluid or EEG findings may change the probability. If the evaluation instead reveals a chronic
psychiatric illness with no supporting evidence for encephalitis, the immune hypothesis should not be
preserved simply because it is biologically interesting. A proposed cause must explain the observed tempo as
well as the symptoms.

Another patient with inflammatory bowel disease reports fatigue, low motivation and depressed mood during
flares. Peripheral inflammation may contribute, but bowel pain, disrupted sleep and reduced nutrition could
explain part of the same experience. Comparing depressive outcomes with objective inflammatory activity
across flares and remission may help, although changing medications and physical symptoms complicate
inference. The two cases show why the broad label “immune psychiatry” encompasses very different clinical
problems. One can be an urgent disease with direct neural involvement; the other may involve a mixture of
inflammatory signaling and chronic illness burden.

How to guard against immune explanation inflation

The immune system changes during most illnesses, so an abnormal biomarker found in a psychiatric patient
may be incidental, contributory or consequential. To establish a disease mechanism, research must show more
than a difference between groups. There should be some specificity of exposure, physiological intermediary or
treatment effect, and the relationship must withstand confounding by sleep and general health. In the oxalate
research program, for instance, NLRP3 activation by renal crystals is a powerful mechanistic observation, but
psychiatric relevance requires an additional human pathway. The general lesson is that immune effects on
behavior are real, while individual causal attribution remains a separate problem.
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Conclusion

Immune psychiatry is strongest when it identifies a mechanism that explains symptom timing, specific
biomarkers and response patterns. Its radical insight is not that all mental illness is inflammation, but that
some apparently psychiatric conditions may have a traceable immune origin.

Selected readings
• Dalmau et al., Anti-NMDA receptor encephalitis: https://pmc.ncbi.nlm.nih.gov/articles/PMC2607118/

• Pollak et al., International consensus on autoimmune psychosis: https://pubmed.ncbi.nlm.nih.gov/31669058/

• Raison et al., Infliximab trial for treatment-resistant depression: https://doi.org/10.1001/2013.jamapsychiatry.4
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20 — Autoimmune Encephalitis: When Psychosis Is a
Neurological Emergency
Neuroimmune Psychiatry · Conceptual research article · No original clinical data presented

Abstract

Autoimmune encephalitis demonstrates that a clinical presentation resembling primary psychiatric illness can
arise from an identifiable immune attack on neural function. Its existence is a decisive objection to treating
symptom categories as complete causal explanations. The diagnostic challenge is to recognize neurological
danger early without turning every unusual psychiatric presentation into presumed encephalitis.

A symptom can be psychiatric in appearance and neurological in cause

Rapid deterioration accompanied by seizures, altered consciousness, abnormal movements, autonomic
instability or marked cognitive change changes the diagnostic problem. In that setting the time course and
associated findings are more informative than whether the patient initially reported hallucinations or agitation.
Antibody tests, MRI, EEG and cerebrospinal fluid studies have different sensitivities and limitations; a negative
or incidental result cannot be interpreted in isolation. A multidisciplinary clinical assessment is necessary
because both missed encephalitis and unnecessary immunotherapy can cause serious harm.

The lesson for oxalate research is methodological rather than a direct analogy between mechanisms.
Autoimmune encephalitis became clinically actionable through convergent syndrome patterns, laboratory and
physiological evidence, and treatment response—not through the assertion that all psychosis is
immune-mediated. An oxalate-associated syndrome would need an equivalent chain of distinctive evidence
before it should alter urgent diagnostic priorities.

From antibodies to circuitry

In anti-NMDA receptor encephalitis, pathogenic immunoglobulins interact with neuronal NMDA receptors and
disrupt receptor-mediated synaptic function. Early features may include behavioral disorganization,
hallucinations, insomnia or agitation; evolving neurological manifestations may include seizures, dyskinesias,
catatonia, autonomic disturbance and decreased consciousness. Other antibody-mediated encephalitides have
different clinical signatures, demographics and associated conditions. Autoimmune encephalitis is therefore
not one disease with one blood test.

Why routine psychiatric categories can mislead

Diagnostic classification helps describe symptoms, but a first episode unfolding over days with profound sleep
disruption and rapid neurological change deserves a broader approach. EEG, CSF studies, MRI, antibody
testing and assessment for alternative causes may be appropriate according to the clinical picture. MRI can be
unrevealing in some encephalitis cases, and serum antibody results alone may be misleading; interpretation
belongs in a neurological and clinical context. The goal is neither indiscriminate panels nor reflex attribution to
psychiatric illness.
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The postpartum example

In a study involving 96 women with postpartum psychosis, Bergink and colleagues found two patients with
anti-NMDA receptor antibodies, alongside other neuronal antibody findings. This identifies a rare but important
differential; it does not establish that all postpartum psychosis is autoimmune. The ordinary clinical emergency
of postpartum psychosis remains urgent regardless of antibody status. Likewise, patients with primary bipolar
disorder may become very unwell without having encephalitis.

Treatment and safety

Immune-directed treatment for confirmed or strongly suspected encephalitis is a specialty decision, often
involving intensive neurological assessment. Psychiatric symptom management, seizure control and
supportive care may also be necessary. High-potency dopamine blockade may create particular challenges in
some encephalitic syndromes, but drug selection must be individualized. The appropriate lesson is coordinated
care, not substitution of a single unproven immune intervention for established emergency treatment.

Diagnostic error in both directions

The spectacular clinical stories of autoimmune encephalitis can distort base-rate reasoning. Because a small
fraction of psychosis may reflect immune disease, it does not follow that every person with first-episode
psychosis needs a broad commercial antibody panel. Conversely, because most psychiatric episodes are not
encephalitis, rapid neurological deterioration must not be dismissed as ordinary psychotic behavior. The
correct threshold for testing depends on red flags, examination, timing and specialized interpretation.

This problem is particularly important with serum-only testing. Some antibody results may be false positive or
clinically nonspecific; some conditions require cerebrospinal fluid or other contextual evidence. A negative
imaging study cannot reliably exclude all forms of encephalitis. The best care occurs when psychiatry and
neurology treat the patient as one person, share the evolving timeline and revise the differential as new
findings appear.

Why the time course matters

Autoimmune encephalitis can begin with changes in behavior, memory, sleep or emotional regulation that
appear psychiatric, then evolve to seizures, movement abnormalities, autonomic instability or fluctuating
consciousness. The sequence varies, and not all patients display every feature. Anti-NMDA receptor
encephalitis is a familiar illustration, particularly because psychiatric symptoms can appear early. A rapidly
progressive presentation should therefore prompt attention to associated neurological findings and medical
context rather than immediate certainty that the illness is a primary psychotic disorder. Conversely, an
isolated chronic psychiatric syndrome without supportive findings has a different prior probability and should
not be labeled autoimmune merely because the symptoms are dramatic.

The diagnostic workup cannot be reduced to one antibody result. Clinicians consider neurological examination,
EEG, neuroimaging, cerebrospinal fluid findings and appropriate antibody testing in the context of the
presentation. Some antibody assays can yield findings that are difficult to interpret, especially if testing is
indiscriminate in low-probability populations. A negative MRI does not rule out every encephalitic process,
while an unconvincing positive antibody finding does not prove an immune cause. Diagnostic reasoning is
necessarily cumulative and evidence-weighted.
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What is actually happening biologically

Different autoimmune encephalitis syndromes have different mechanisms. Some antibodies target
extracellular neuronal proteins or receptors and may alter receptor function or internalization. Other immune
processes involve different targets and cellular responses. A single phrase such as “brain inflammation” masks
this heterogeneity. The phenotype can reflect changes in synaptic signaling, neuronal network stability,
seizure propensity and broader immune injury. These processes may manifest as hallucinations, agitation,
memory impairment or catatonic features, but symptom overlap with primary psychiatric disorders is not proof
that the underlying pathologies are identical.

This distinction has therapeutic consequences. In confirmed autoimmune encephalitis, treatments addressing
the immune mechanism and underlying triggers may be essential alongside supportive psychiatric
management. Delaying recognition can have substantial consequences. At the same time, unproven
immune-directed treatment in patients without compelling evidence may produce serious adverse effects. The
objective is neither to overmedicalize every psychiatric symptom nor to ignore a rare but treatable
neurological disease.

A research lesson for the entire volume

Autoimmune encephalitis supplies a methodological template for investigating other biological psychiatric
hypotheses, including the proposed oxalate pathways. A credible candidate cause begins with objective
biological abnormalities, a plausible temporal sequence and a neurological phenotype that can be assessed
independently. Stronger support comes from mechanistic specificity and reproducible effects of appropriate
treatment. Weak support consists of a broad symptom list attached to an unvalidated test. The better-defined
autoimmune disorders show what successful biological causal inference can look like; they cannot
automatically validate a separate, less-tested metabolic theory.

The clinical safety boundary is particularly important. New-onset psychosis with seizures, altered
consciousness, fever, severe autonomic symptoms or rapidly progressive cognitive deterioration requires
prompt medical assessment. In those circumstances, speculation about diet or a long-term terrain protocol
should not delay evaluation. The research value of the paper is its insistence that mind and nervous system
belong to the same organism, but that diagnostic claims remain subject to evidence.

A diagnostic dilemma that illustrates why context outranks isolated tests

Imagine an adult with sudden agitation, insomnia and unusual speech. A psychiatric disorder may be plausible,
but a new seizure, fever or rapid memory decline would shift the evaluation toward neurological and medical
causes. No single symptom makes autoimmune encephalitis certain. Likewise, finding an antibody in serum
without a fitting clinical syndrome can create diagnostic confusion. Depending on the presentation,
examination, EEG, imaging and cerebrospinal fluid testing may provide independent clues. The correct
combination is determined by clinical judgment and established diagnostic approaches rather than broad
screening for every possible immune antibody.

The therapeutic stakes are substantial: early recognition of an immune disorder can change outcomes, while
immunosuppression without a compelling diagnosis can cause serious harm. Psychiatric medications may be
needed for symptom control, yet they do not substitute for treating a confirmed immune mechanism. This
distinction between symptom management and causal treatment is a theme throughout the Institute's work. It
also helps evaluate proposed oxalate-associated illness. A metabolite can be biologically consequential without
being responsible for every symptom in a complex presentation; a cause must be identified with evidence
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strong enough to justify the intervention directed at it.

The most valuable lesson for speculative metabolic psychiatry is that a biological cause can be real even when
its first symptoms resemble ordinary psychiatric disease. That observation argues against diagnostic
complacency. It does not mean that testing for every exotic mechanism is proportionate in every patient. Good
medicine begins with syndrome, time course and risk, then uses targeted investigation to identify the
biologically plausible causes.

Conclusion

Autoimmune encephalitis proves the general principle that psychiatric behavior can be produced by a specific
biological lesion or process. It also shows the evidentiary and clinical discipline required before announcing a
newly discovered biological psychiatric subtype.

Selected readings
• Dalmau et al., Anti-NMDA receptor encephalitis case series: https://pubmed.ncbi.nlm.nih.gov/18851928/

• Pollak et al., Autoimmune psychosis consensus: https://pubmed.ncbi.nlm.nih.gov/31669058/

• Bergink et al., Postpartum psychosis autoantibodies: https://pubmed.ncbi.nlm.nih.gov/26183699/
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21 — Cytokines, Kynurenine and the Chemistry of
Sickness Behavior
Neuroimmune Psychiatry · Conceptual research article · No original clinical data presented

Abstract

Inflammation can redirect tryptophan metabolism and alter molecules relevant to neural function. A productive
kynurenine hypothesis is therefore not that a high inflammatory marker equals depression, but that particular
immune states change the balance of metabolites interacting with excitatory, oxidative and neuroimmune
signaling. This may explain a subgroup of symptoms that traditional psychiatric categories do not distinguish.

The direction of flux matters

Tryptophan does not simply become serotonin or 'inflammation.' Several kynurenine pathway products have
different biological activities and are produced in different cellular contexts. The key variables include pathway
activation, enzyme expression, tissue compartment and the relative abundance of downstream compounds.
An association between an upstream metabolite and depression cannot identify which downstream branch
produced the effect. Nor does peripheral plasma measurement automatically reveal synaptic concentration.

The strongest study would pair repeated metabolomics with immune phenotyping, symptoms and objective
performance in a defined inflammatory cohort, then test whether metabolic intermediates temporally mediate
change. An oxalate–inflammation hypothesis could be included as one specific upstream exposure, but an
observed kynurenine change would not identify oxalate unless exposure, inflammatory activity and pathway
activation were separately measured. That distinction would allow the theory to gain or lose evidence rather
than expand by verbal association.

Sickness behavior is adaptive until it becomes costly

Transient sickness behavior can conserve energy and alter priorities during infection. Peripheral cytokine
signaling affects the central nervous system through vascular, humoral and neural routes. Changes in sleep
architecture, appetite, fatigue and motivation may arise without a primary psychiatric lesion. However,
prolonged immune activation, repeated stress or chronic systemic illness could contribute to a persistent
affective burden. Calling all such presentations “inflammatory depression” prematurely erases important
differences in the underlying causes.

Tryptophan is not one pathway

Immune activation can regulate indoleamine 2,3-dioxygenase and the kynurenine pathway, diverting
tryptophan metabolism through compounds with complex immunological and neural effects. Some kynurenine
metabolites interact with excitatory neurotransmission or oxidative pathways, while others may have different
actions. A peripheral kynurenine measurement cannot be assumed to reveal synaptic concentrations or
receptor effects. Diet, hepatic metabolism, kidney function and inflammatory status all complicate
interpretation.
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What interventions teach us

Clinical experiments using inflammatory modulation have not produced a general cure for depression. A
randomized infliximab trial found no overall efficacy in treatment-resistant depression, with exploratory
suggestions that inflammatory status might matter for subgroup response. That pattern supports
phenotype-specific questions and cautions against treating elevated CRP as a stand-alone prescription for
immune suppression. It also illustrates how a mechanism can be biologically sound without yielding a broadly
effective drug strategy.

A discriminating model

A more useful classification would separate acute sickness behavior, depression with medical inflammatory
comorbidity, hypothesized immune-modified depressive phenotypes and clear central inflammatory
neurological disease. These categories differ in duration, symptom architecture, biomarkers and treatment
implications. None justifies assuming that psychiatric suffering is always a sign of a hidden pathogen, nor that
emotional experience has no biological consequences.

The kynurenine pathway as an immunometabolic junction

Tryptophan is a precursor for multiple biological products, and inflammatory signaling can alter how it is
metabolized along the kynurenine pathway. Different downstream metabolites have different biological
activities; they cannot be described collectively as either beneficial or toxic. The kynurenine pathway connects
immune activation, cellular metabolism and nervous-system signaling in a way that challenges overly simple
neurotransmitter-centered explanations of mood symptoms. Nevertheless, measuring an altered metabolite
ratio does not prove that a particular person’s depressive symptoms were caused by that shift. The pathway is
sensitive to illness, nutrition, liver function and other contextual influences.

Acute sickness behavior is the clearest starting phenotype. Fatigue, withdrawal, altered appetite and reduced
motivation during infection are recognizable organism-level responses, and cytokine-mediated signaling helps
coordinate them. Sustained or recurrent inflammation might contribute to persistent affective symptoms
through overlapping pathways, but chronic depression is not identical to a prolonged cold. A meaningful
hypothesis should specify whether the endpoint is fatigue, anhedonia, cognitive slowing or a diagnosed
depressive syndrome, because these outcomes need not move together. Otherwise investigators may select
the symptom that best fits a weak metabolic association.

Separating cause from accompaniment

Elevated inflammatory markers are seen in subsets of psychiatric populations, but the direction of influence is
not always obvious. Sleep loss, smoking, metabolic illness and excess adiposity may change inflammatory
biomarkers and mood at the same time. Psychological stress can also influence immune regulation.
Accordingly, a correlation between inflammation and depression may reflect bidirectional causation or a
common upstream factor. Intervention studies and repeated sampling can help, but improvements in a
biomarker do not guarantee meaningful clinical benefit. Nor does the absence of a common inflammatory
marker exclude a localized immune process.

An oxalate-related inflammatory hypothesis could be placed alongside these established immunometabolic
pathways, but should not borrow more certainty than its data permit. Renal calcium oxalate crystals activate
NLRP3-associated responses experimentally; the next link to kynurenine metabolism in a human psychiatric
population remains speculative. Researchers would need to identify an appropriate oxalate phenotype,
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document inflammatory signaling and then determine whether metabolite changes predict the
neurobehavioral outcome. Without such measurements, the explanation is only a plausible chain of words.

Toward a more discriminating experiment

A useful longitudinal study would follow a well-defined inflammatory disease population across exacerbation
and recovery, collecting sleep, pain, activity, cognitive and affective data alongside selected pathway
measurements. It could compare biological trajectories with patients who have similar symptoms but no
evidence of active inflammation. The key inference is not that the pathway is the cause whenever it changes;
rather, the question is whether change precedes and predicts symptoms beyond the major confounders. In a
treatment study, clinical function should remain primary, with biomarkers serving as supporting mechanistic
measures.

This paper's larger argument is that metabolism provides immune cells and neural tissue with a shared
chemical language. The disease hypothesis becomes most interesting when that language can be mapped
precisely enough to distinguish adaptive sickness signaling from maladaptive persistence. It also requires
humility: biochemical elegance is not a substitute for clinically validated diagnosis or intervention.

Why the direction of kynurenine pathway change matters

It is tempting to measure a single kynurenine concentration and interpret elevation as neurotoxicity. The
pathway is more complex. Enzymatic branches can generate metabolites with different receptor interactions
and inflammatory contexts, and the clinical significance of a ratio depends on precursor availability and the
tissue sampled. Peripheral concentrations may not faithfully represent central nervous system metabolism.
Dietary tryptophan, liver function, medications and acute illness can change the measurements. A study
aimed at depression should specify which metabolite or pathway relationship is predicted to matter rather
than treat any departure from controls as confirmation.

A useful observational comparison would examine individuals during an inflammatory episode and again after
resolution, with repeated assessment of fatigue, anhedonia and attention. If a particular metabolic shift
precedes one symptom domain but not another, the model gains specificity. If all symptoms improve as fever
and pain resolve, general convalescence may be a more adequate explanation than a unique
kynurenine-mediated psychiatric effect. The distinction is important because sickness behavior may be
appropriate during acute illness, whereas persistent depressive disease involves different time scales and
potentially different mechanisms.

The oxalate connection remains a hypothesis about mediation

For calcium oxalate crystal injury to influence central mood through this pathway, there would need to be a
measurable inflammatory signal and a corresponding change in relevant immunometabolism. The
experimental renal NLRP3 literature supplies a possible initiating step, but not the full human chain. A future
study could compare inflammatory kidney disease of oxalate and non-oxalate origin. If both create similar
kynurenine profiles and affective symptoms, the psychiatric mediator may be general inflammation rather
than oxalate specifically. If an oxalate-related difference remains, further mechanistic work would be
warranted. Such specificity is far more revealing than broadly labeling depression a response to hidden toxins.

A further challenge is deciding what clinical improvement would demonstrate. If kynurenine-related
measurements normalize while fatigue remains unchanged, the pathway may have responded without being
the main driver of symptoms. If both change together, mediation must still be distinguished from parallel
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recovery of the underlying illness. This is why prospective studies should predefine a clinically meaningful
outcome rather than treating any favorable metabolic movement as evidence of restored mental health. The
path from immune chemistry to psychiatric function passes through neural systems whose responses are not
captured by one blood concentration.

Conclusion

The compelling claim is that psychiatric symptoms sometimes emerge from specific immunometabolic routing
decisions. Proving which pathway matters is more valuable than placing every inflammatory finding under one
broad narrative.

Selected readings
• Raison et al., Randomized infliximab trial: https://jamanetwork.com/journals/jamapsychiatry/fullarticle/1356541

• Dalmau et al., neuroimmune disease and psychiatric symptoms: https://pmc.ncbi.nlm.nih.gov/articles/PMC2607118/
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22 — Mast Cells, Histamine and the Neuroimmune
Interface
Neuroimmune Psychiatry · Conceptual research article · No original clinical data presented

Abstract

Mast-cell mediators and histamine occupy a genuine neuroimmune interface: peripheral mediator release can
influence sleep, bodily sensation and distress, while central histaminergic signaling participates in arousal. The
controversial possibility is that a defined mast-cell disorder or episodic mediator pattern contributes to some
apparently primary anxiety or cognitive presentations. The claim is strongest when a reproducible trigger and
objective systemic signs accompany the mental symptoms.

Two histamine systems cannot be conflated

Brain histamine neurons and peripheral mast-cell release are related only indirectly; neither a food reaction
nor an antihistamine response proves that mast cells produced a psychiatric disorder. Flushing, urticaria,
hypotension, gastrointestinal episodes and other objective signs can change the probability of mast-cell
disease. Sleep disruption, dyspnea and fear during an episode may generate severe anxiety through ordinary
physiological mechanisms without invoking direct histamine penetration into the brain.

A useful prospective study would time mediator sampling to symptomatic episodes, document stimulus and
physiological response, and compare symptoms with validated mental-state measures. It should separate
medication sedation from improvement in the putative inflammatory process. The oxalate question might
enter only if a plausible and measured pathway from oxalate exposure to mast-cell activation were shown; an
intolerance narrative alone cannot establish that link.

Two histamine systems

Peripheral histamine release during allergic responses differs from centrally synthesized histamine in the
brain's wake-promoting networks. H1-antihistamines can produce drowsiness because some agents cross the
blood–brain barrier, demonstrating that histaminergic neurotransmission matters. But this pharmacological
observation is not evidence that peripheral histamine excess causes psychosis. The blood–brain barrier, drug
distribution, receptor selectivity and feedback regulation make the compartments distinct.

When mast-cell disease is relevant

Mast-cell disorders have defined diagnostic criteria and can involve episodic flushing, urticaria, gastrointestinal
symptoms, hypotension or anaphylaxis-like reactions. Anxiety during such episodes may be a normal response
to threatening bodily sensations or part of autonomic stress. It is also possible for chronic illness and poor
sleep to amplify affective symptoms. Clinicians should not confuse this reasonable multifactorial account with
a demonstrated unique brain-inflammation phenotype.
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The temptation of biomarker certainty

Histamine concentrations vary with sampling conditions and disease state, while tryptase and other
investigations have condition-specific limitations. Isolated symptom checklists cannot establish
mediator-driven pathology. Common manifestations—fatigue, fogginess, palpitations, anxiety and food
intolerance—have many differential diagnoses. An explanatory model gains value by predicting reproducible
mediator relationships, not by absorbing every unexplained symptom.

Clinical consequence

A patient with severe allergic or cardiovascular symptoms requires appropriate medical evaluation. Psychiatric
treatment should not be withheld merely because an allergic mechanism is hypothesized. Conversely,
repeated anxiety-like episodes temporally coupled with objective allergic features should not be dismissed
without considering appropriate immunological causes. The clinical task is discriminating overlapping
phenomena, not choosing between “physical” and “mental” labels.

Why histamine is more than an allergy marker

Histamine participates in immune signaling, gastric physiology and central arousal. Mast cells can release
histamine and many other mediators, while histaminergic neurons perform distinct functions inside the brain.
These roles make the histamine system an appealing candidate when patients report combinations of
gastrointestinal complaints, flushing, sleep disturbance and anxiety-like symptoms. However, the same
symptoms can arise from unrelated conditions, and a response to an antihistamine does not demonstrate a
particular mast-cell disorder. Sedation, relief of itching and sleep improvement can change subjective anxiety
independently of any specific neuroimmune mechanism.

Mast cells reside near vessels and neural structures in various tissues, and their mediators can affect local
permeability and sensory signaling. This supports a general concept of immune–neural interaction. The
controversial extension is that abnormal mast-cell activity causes broad psychiatric syndromes in otherwise
uncharacterized patients. Diagnostic criteria for mast-cell activation disorders require more than a nonspecific
symptom checklist. Biomarkers can be time-sensitive and difficult to interpret; their limitations do not make
clinical judgment arbitrary. The presence of complex symptoms should lead to careful differential diagnosis
rather than assignment to a favored immune category.

Competing mechanisms in the gut–brain presentation

Suppose an individual has abdominal pain, episodic flushing and insomnia accompanied by anxiety. A
mast-cell mediator disorder might be considered in the appropriate clinical context, but autonomic
dysfunction, medication effects, endocrine conditions, panic episodes and other gastrointestinal disorders
could also explain the experience. Even genuine peripheral mediator release does not mean histamine itself
entered the brain in sufficient quantity to cause the mental symptoms. Peripheral inflammatory signaling,
vagal input, discomfort and sleep fragmentation are alternative routes. Each predicts different associated
evidence.

The oxalate-associated hypotheses in this volume introduce another potential gastrointestinal exposure, but
there is no basis to assume that high-oxalate foods universally trigger mast-cell activation or that reducing
them treats mast-cell-related psychiatric symptoms. Diets differ in many chemicals; a patient may change
oxalate, histamine, fiber, calories and meal patterns simultaneously. An adequately designed study would try
to distinguish the proposed mediator from the other changes. Cross-disciplinary hypotheses become stronger
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when they retain these distinctions.

Researching the right phenotype

An informative project would identify patients with well-characterized mast-cell activation and compare the
timing of objective episodes, mediator measurements when clinically appropriate, sleep disruption and anxiety
outcomes. The analysis should ask whether affective symptoms occur during mediator elevations, whether
they persist after physical symptoms resolve, and whether matched non-mast-cell disorders produce similar
experiences. Blinded assessment and prespecified outcomes help protect against retrospective interpretation
of fluctuating illness. The design should distinguish clinically significant psychiatric symptoms from ordinary
distress in the face of difficult physical symptoms.

The central point is that peripheral immune biology can shape subjective mental state through several
pathways. A terrain approach can explore those pathways while resisting the temptation to turn a poorly
specific cluster of complaints into a definitive immune diagnosis. Precision does not weaken the hypothesis; it
gives the hypothesis a way to earn credibility.

A stimulus–response model rather than a symptom inventory

To investigate mast-cell-related psychiatric manifestations, one could begin with objectively documented
episodes of mediator release and map their chronology against sleep, blood pressure, gastrointestinal
symptoms and anxiety. If the anxiety consistently follows pronounced physical symptoms, the response may
be secondary to those experiences. If a reproducible cognitive change occurs alongside biochemical evidence
of mediator activity, an immune–neural mechanism deserves attention. If symptoms appear without any
evidence of a mediator episode, that does not invalidate the person's experience, but it weakens this
particular explanation. A research model becomes valuable when it predicts different findings across these
scenarios.

Histamine also has different roles depending on the compartment. Centrally produced histamine participates
in wakefulness, while peripheral histamine contributes to immune and vascular physiology. The blood–brain
barrier and local synthesis complicate any attempt to equate a circulating histamine measurement with a
brain neurotransmitter level. An antihistamine may affect sleep or anxiety indirectly through sedation or relief
from allergy symptoms. Pharmacological response therefore cannot establish the origin of a symptom by itself.
The same caution applies to interpreting improvement under restrictive diets: changing several food chemicals
at once gives no precise causal information about the particular substance hypothesized.

The value of distinguishing mechanisms

A useful terrain model can include mast cells, autonomic nerves, vascular function and gastrointestinal
physiology without implying that all symptoms are mast-cell disease. Evidence for each participant in the
causal chain should be sought independently. This approach also prevents one speculative hypothesis, such as
oxalate-related neuroinflammation, from being used to validate another merely because they share the word
“inflammation.” Cross-disciplinary explanations are strongest when they connect independently measurable
processes.

Different antihistamines also have different abilities to enter the central nervous system, making drug effects
difficult to compare without regard to pharmacology. A sedating medication may help someone sleep and feel
calmer despite having little effect on the proposed peripheral disease process. A non-sedating agent may
reduce allergic symptoms with different subjective effects. These observations could be used as mechanistic
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clues only if the study appropriately controls for sleep and symptom relief. The apparent simplicity of an
antihistamine response otherwise invites overinterpretation. A terrain explanation is stronger when it explains
why treatments with different distribution and receptor effects produce different outcomes.

Conclusion

The value of this model is its specificity: identifiable episodic biology may alter affect and cognition. It should
be defended through timed measurements and clinical phenotypes, not by assuming that every sensation of
anxiety is an allergic event.

Selected readings
• Histamine in the Regulation of Wakefulness: https://pmc.ncbi.nlm.nih.gov/articles/PMC3016451/

• AAAAI Mast Cell Activation Syndrome Work Group Report: https://pubmed.ncbi.nlm.nih.gov/31476322/
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Abstract

Infection can initiate psychiatric symptoms through more than one route: direct neurological infection,
systemic inflammatory signaling, post-infectious immune disturbance, and the secondary consequences of
severe illness. Those routes should not be collapsed into a single theory of chronic hidden infection. The thesis
is that onset after infection may reveal a causal biological transition, but the mechanism must be
independently identified.

The event that starts a syndrome may not be the thing maintaining it

A pathogen can disappear while the host remains affected by autonomic dysfunction, fatigue, altered sleep,
inflammatory activity or neural injury. Alternatively, the temporal association may be misleading: psychiatric
illness and infections are both common, and retrospective memory favors dramatic preceding events.
Distinguishing these possibilities requires acute-stage documentation, longitudinal symptom measurement
and tests chosen for the suspected organism or immune process. Empirical antimicrobial treatment without
evidence can expose patients to harm while confusing the causal picture.

The terrain-medicine interpretation is most useful when phrased as an interaction. Pathogen burden, host
immunity, nutrient availability and preexisting vulnerability can jointly shape outcomes. Oxalate is one
possible metabolic covariate for future study, not an established universal explanation for persistent
post-infectious psychiatric complaints.

Multiple routes to similar symptoms

Central nervous system infections can cause altered behavior, confusion, delirium, hallucinations or seizures.
Some parasites produce structural cerebral lesions; bacterial and viral encephalitis may alter consciousness
and cognition; severe systemic infection can generate encephalopathy through inflammatory and metabolic
pathways. A chronic infection may cause prolonged illness without directly invading neural tissue. These
mechanisms must be identified separately because neither a psychiatric symptom nor an elevated
inflammatory marker identifies a pathogen.

A hierarchy of evidence

The strongest infectious attribution combines compatible epidemiology, syndrome, organism-specific testing
and, where possible, neuroanatomical or microbiological confirmation. A positive antibody may reflect past
exposure, whereas active disease may require different evidence. Negative testing may be falsely reassuring
in selected circumstances, but that does not permit indefinite diagnosis based on symptom resemblance
alone. Pretest probability governs the meaning of every test result.
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Consequences of indiscriminate diagnosis

Attributing long-standing anxiety, depression or autism to an unproven parasitic burden can lead to
unnecessary antiparasitic therapy, toxicity and delayed appropriate care. The opposite error—failing to
investigate fever, new seizures, focal signs, altered consciousness or immunosuppression—can be equally
serious. A defensible psychiatric differential uses clinical red flags, geography, exposure and appropriate
medical examination rather than reflexively searching for every known pathogen.

Why post-infectious does not mean persistent infection

Symptoms may continue after pathogen clearance through autonomic changes, residual organ damage,
altered sleep, persistent inflammatory activity or psychological consequences of severe illness. This distinction
matters because treating an ongoing adaptive state with repeated antimicrobials may not help and can cause
harm. It is possible for infection to trigger a disease without the organism remaining present; equally, not all
prolonged symptoms are post-infectious.

Infection can alter the mind through very different mechanisms

The phrase “infection-associated psychiatric symptoms” gathers together processes that should be separated.
An acute central nervous system infection may directly injure neural tissue and produce delirium, seizures or
altered behavior. A systemic infection can change mental status through fever, inflammation, hypoxia,
dehydration, medications or organ dysfunction without direct invasion of the brain. Some infections may be
followed by persistent symptoms in which immune and autonomic processes are proposed contributors.
Finally, symptoms and infection can coexist by chance. A single explanatory label hides differences in urgency,
mechanism and evidence.

Timing provides clues but is not itself proof. If a child develops an abrupt behavioral change after an infection,
the clinician should investigate whether symptoms are truly acute, whether neurological or systemic signs
accompany them, and which established diagnoses are plausible. In adults, rapidly developing confusion
suggests delirium until a more specific explanation is established; it should not be assumed to be a primary
psychotic disorder. Chronic symptoms months later present a different evidentiary challenge because the
initiating organism may be gone, and persistence can arise from several mechanisms that need independent
assessment.

The biological terrain matters without specifying the pathogen

Immune state, nutrition, renal and hepatic reserve, sleep and medication exposure influence how individuals
respond to infection. Two patients with the same pathogen may have very different neuropsychiatric outcomes
because one develops severe metabolic complications while the other does not. That observation supports
host-context reasoning, but it does not eliminate pathogen-specific biology. A meningitis organism, influenza
virus and gastrointestinal infection cannot be treated as interchangeable triggers merely because all can
provoke inflammation. The directness and location of infection remain fundamental.

An additional issue is measurement. A positive historical antibody test may show exposure rather than current
disease. A negative routine blood test may fail to evaluate an important neurological process. Investigators
should choose pathogen testing according to the clinical syndrome and known test characteristics, not by
casting an indiscriminate net across microbes. A broad panel can produce incidental findings that are then
woven into an unsupported psychiatric narrative.
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A prospective approach to the postinfectious question

One useful cohort would collect baseline health and psychiatric data, confirm acute infection, and then follow
defined neurological or psychiatric endpoints over time. Measures of inflammatory activity, sleep, activity and
organ function could help distinguish direct disease consequences from secondary behavioral effects.
Comparison groups with noninfectious inflammatory illness and uninfected controls would sharpen
interpretation. A true postinfectious association would need to survive the powerful confounding of healthcare
utilization, stress and preexisting symptoms.

The paper's value is to insist that psychiatric symptoms can be biological consequences of infection without
treating every psychiatric symptom as evidence of hidden infection. Treatment follows the actual diagnosis
and urgency. Acute confusion, fever with neurological signs or seizures warrant prompt assessment;
speculative long-term antimicrobial or dietary regimens are not substitutes. The strongest terrain model
recognizes infectious disease as an interaction of pathogen, host and environment while preserving specificity
about all three.

The distinction between active infection and a biological aftereffect

A patient with fever, headache, seizures and confusion during an acute illness may need urgent evaluation for
infection affecting the nervous system. Months later, a different patient reports fatigue and concentration
problems after a documented infection but has no evidence of continuing pathogen replication. These
conditions demand different explanations and different decisions. In the first, prompt identification and
treatment of acute disease may be essential. In the second, persistent symptoms might involve immune,
autonomic, sleep or other changes, but the ongoing presence of the pathogen cannot be presumed. The time
since infection and the specificity of signs influence the causal possibilities.

Historical antibody tests are especially vulnerable to misinterpretation in this setting. They may reflect past
exposure and have imperfect specificity for active disease. Broad testing of low-probability conditions
increases the chance of incidental findings, potentially leading to unnecessary treatment. A more useful study
would distinguish documented acute infection, confirmed continuing infection, and persistent symptoms
without microbiological evidence of active disease. Longitudinal symptom trajectories and appropriate
comparator groups would then help identify which mechanisms merit further investigation.

The terrain claim should be an interaction, not a denial of microbes

Host nutritional, immune and metabolic status can influence susceptibility and recovery, but these factors do
not replace the pathogen as a cause when a specific infection is established. The organisms vary in how they
invade, reproduce and affect tissues. Treating them as interchangeable because all trigger inflammation
erases mechanisms rather than enriching them. The interdisciplinary opportunity is to explain why one host
experiences severe neurologic injury while another clears the infection with few consequences. That requires
both microbial specificity and careful measurement of host physiology.

The same caution applies to postinfectious reports in which dietary changes or supplements are credited with
reversing psychiatric symptoms. Recovery may coincide with the natural resolution of an inflammatory
process, improved sleep, reduced medication use or a return to ordinary activity. A credible study would
compare similar patients receiving different care and would measure sustained function rather than short-term
fluctuations. If the intervention's proposed mechanism is oxalate reduction, actual oxalate handling should be
measured; otherwise the claim cannot be distinguished from the many other changes introduced by the
intervention.
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A further question concerns how to distinguish an immune aftereffect from unrelated symptoms that happen
to follow a common infection. Comparison groups should share important features such as age, baseline
health, healthcare exposure and severity of acute illness. Without appropriate controls, high background rates
of anxiety, fatigue and insomnia can make temporal associations appear more specific than they are. This
problem is particularly important in public-facing discussions of rare hidden causes of psychiatric disease.

Conclusion

Post-infectious psychiatry should investigate the biological aftereffects of an event without claiming ongoing
infection whenever symptoms endure. Causal specificity improves both scientific understanding and patient
safety.

Selected readings
• ASTMH/IDSA Guideline for Neurocysticercosis: https://www.idsociety.org/practice-guideline/neurocysticercosis/

• Dalmau et al., Anti-NMDA encephalitis: https://pmc.ncbi.nlm.nih.gov/articles/PMC2607118/
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Abstract

The critical psychiatric question is whether inflammation is a causal driver of depression in a particular
subgroup or an effect of the same exposures that produce depression. This paper advances a
phenotype-specific position: some depressive presentations may be sustained by inflammatory biology, but
the biomarker pattern that predicts benefit from an anti-inflammatory intervention has to be discovered rather
than presumed.

Association does not answer which intervention would work

Inflammatory markers can rise because of infection, adiposity, smoking, impaired sleep, chronic pain or other
illness. Each may also influence depressive symptoms through independent pathways. A case–control
difference in C-reactive protein cannot by itself tell us whether reducing that protein or a related cytokine will
improve mood. A more decisive design would specify an inflammatory phenotype before treatment and test
whether a targeted intervention changes both the relevant pathway and clinically meaningful function. A
response confined to one biologically characterized stratum could be far more informative than a small mean
effect across all depression.

Oxalate-related inflammation deserves consideration only as a proposed initiator in a subset with documented
oxalate physiology; it should not be inferred from a high inflammatory marker alone. The novel thesis would be
advanced if oxalate-linked inflammation predicted a distinctive symptom course after controlling for other
causes of inflammation and renal disease.

A common marker, many sources

C-reactive protein rises in numerous inflammatory and metabolic states. Obesity, infection, autoimmune
disease, poor sleep, tobacco exposure and other factors can produce elevated CRP independent of psychiatric
diagnosis. Depression itself may influence activity, diet, stress and sleep, which in turn affect inflammation.
Cross-sectional findings are therefore insufficient to establish direction of effect. Even when an inflammatory
association is statistically significant at population level, the individual patient may have a different causal
pathway.

Treatment as a test of causal claims

If a specific inflammatory pathway sustains depression in a subset, modifying that pathway might improve
symptoms in that subset. Yet broad anti-inflammatory treatment has not established itself as a general
antidepressant strategy. The infliximab trial in treatment-resistant depression found no overall benefit, while
generating exploratory hypotheses about baseline inflammatory status. The correct response is not to discard
neuroimmune psychiatry or to declare it proven. It is to define prespecified populations and clinically
meaningful outcomes more carefully.
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A better phenotype

Potentially informative features include systemic inflammatory disease, metabolic syndrome, anhedonia,
fatigue, sleep disruption and objective biomarkers in repeated measures. None is uniquely diagnostic. A good
model would predict which measures change before mood improves and whether a pathway-specific
intervention performs better than appropriate comparator care. The distinction between modifiable risk, causal
driver and marker of severity is more important than the rhetorical appeal of the subtype label.

The patient-level consequence

An elevated inflammatory marker deserves contextual medical interpretation, not automatic immune
suppression. A normal marker does not render depression less real. Conversely, depression in a patient with
inflammatory bowel disease, rheumatoid arthritis or another significant medical disorder may reflect both
psychological and biological burdens. Integrated care can address these simultaneously without assuming one
explains everything.

A diagnostic label does not settle the direction of causation

Some patients with major depressive symptoms also have measurable inflammatory abnormalities. The
observation has inspired proposals for an inflammatory subtype of depression, but the central unresolved
question is whether immune activation contributes to the syndrome, accompanies it, results from associated
behaviors, or reflects another illness. Chronic pain, obesity, sleep disturbance and physical inactivity can each
influence inflammatory markers and depressive symptoms. Even if inflammatory signaling is truly involved, it
may represent one pathway among several rather than a stand-alone diagnosis.

The distinction between a depressed patient who is inflamed and a patient whose depression is partly driven
by inflammation has immediate scientific consequences. To support the latter, investigators should identify
temporal precedence, specificity of the biological mediator, and evidence that modifying the pathway changes
meaningful psychiatric outcomes. A treatment that reduces systemic inflammation and improves joint pain
may improve mood secondarily, without directly altering the brain mechanism originally proposed. Functional
improvement is valuable but does not resolve how it happened.

What immune mechanisms might contribute

Cytokine signaling can influence sleep, motivation and central neural processes. Immunometabolic shifts
involving tryptophan and kynurenine metabolism provide plausible bridges, and alterations in glial regulation
may matter in some conditions. Yet general inflammatory markers such as C-reactive protein do not reveal the
exact neural signaling pathway in an individual. A common mistake is to move from elevated blood CRP to a
claim of microglial activation to a specific psychiatric cause without demonstrating the intervening steps. Each
transition is a research question, not a logical certainty.

The oxalate–psychiatry series raises a parallel possibility: in a person with proven oxalate-associated tissue
inflammation, some mood or cognitive symptoms might be influenced by immune signaling. This is an
interesting hypothesis because crystal-driven renal inflammation has specific experimental foundations. But it
does not follow that individuals with depression who eat high-oxalate foods share that mechanism.
Characterization of oxalate burden and a clinically meaningful inflammatory state must precede any specific
interpretation.
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Separating subgroups from statistical noise

A useful depression study could stratify participants according to prespecified inflammatory phenotypes,
objectively evaluate relevant medical disorders, and track clinical outcomes over time. It should ask whether
the inflammatory subgroup differs in symptom profile or treatment response after accounting for body
composition, sleep, smoking, medication and chronic illness. Subgroup analyses become unreliable when
investigators discover categories after inspecting many outcomes and then describe them as established
biological types. Replication is essential.

A negative trial of an immune-targeting intervention in an unselected depressed population would not
necessarily disprove every inflammatory subtype; it might indicate that the participants were not selected for
the pathway. Conversely, a modest benefit in a subgroup would not establish a universal inflammatory cause.
The purpose of terrain medicine here should be to refine the biological differential diagnosis, identifying when
immune regulation matters and when other explanations fit better. The clinician still has to treat the
psychiatric disorder appropriately while investigations proceed.

A subgroup result can be both promising and misleading

Suppose a small trial finds that patients with elevated inflammatory markers experience greater symptom
improvement under a particular intervention. The result is interesting, but its interpretation depends on
whether the subgroup was specified before randomization, how many outcomes were tested, and whether the
effect is clinically meaningful. If investigators inspected many thresholds and retained only the favorable one,
the apparent biological subtype may be a statistical accident. Replication should test the same definition and
endpoint, not invent a new cutoff that again fits the available data.

The comparison condition matters as well. An anti-inflammatory intervention that reduces joint pain or
improves sleep may indirectly lessen depressive symptoms. A trial focused only on a depression scale might
misattribute that benefit to direct central immune modulation. Measuring pain, sleep and activity allows a
more discriminating mediation analysis, although causal mediation itself requires assumptions. This is a
recurring theme in terrain research: discovering that two domains improve together does not establish which
one caused the other to change.

A disciplined place for the oxalate question

Patients with documented hyperoxaluria and chronic inflammatory illness could be studied as one defined
subgroup, but the investigator should not assume they represent inflammatory depression generally. Oxalate
chemistry, kidney function and inflammatory profiles would need to be measured together. If psychiatric
symptoms improve independently of changes in renal pain, digestive symptoms and general disease activity,
the oxalate-mediated hypothesis becomes more compelling. If improvements reflect relief of chronic physical
illness, that remains a genuine clinical benefit, but a narrower causal claim. The goal is to identify which model
predicts the observations most accurately.

The most revealing finding might be the absence of a unique biological subtype. If patients with elevated
inflammation show outcomes similar to others after controlling for sleep, pain and disease severity, broad
inflammatory labels may add little clinical value. Such a result would still support treating established
inflammatory disease on its own merits, while challenging the claim that the biomarker identifies the
psychiatric mechanism. Intellectual discipline requires accepting that a plausible shared pathway may be a
poor diagnostic discriminator. Terrain medicine gains credibility when it reports that limitation openly rather
than adding more unvalidated biomarkers.
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The next experimental step should test whether a mechanistically selected intervention changes both the
proposed immune pathway and a specific psychiatric outcome. If only physical symptoms improve,
investigators should report that finding accurately rather than reclassifying the effect as central immune
modulation. If mood improves independently of pain and sleep, the mechanistic interpretation becomes more
interesting. Transparent endpoint selection and replication are what turn a plausible inflammatory story into
medical evidence.

Conclusion

A sharper inflammatory-depression theory asks whose depression is maintained by which inflammatory
process. A general claim about inflammation is too weak to change clinical reasoning.

Selected readings
• Raison et al., Infliximab and treatment-resistant depression: https://doi.org/10.1001/2013.jamapsychiatry.4

• Pollak et al., Autoimmune psychosis evidence framework: https://pubmed.ncbi.nlm.nih.gov/31669058/
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25 — When Thyroid Disease Looks Like Anxiety,
Depression or Psychosis
Endocrine Origins of Psychiatric Symptoms · Conceptual research article · No original clinical data presented

Abstract

Thyroid dysfunction can produce cognitive, emotional and behavioral changes that resemble familiar
psychiatric syndromes. This is one of the most concrete arguments for treating psychiatric diagnoses as
descriptions requiring etiological inquiry. The thesis is not that all depression or anxiety hides a thyroid
disorder, but that endocrine physiology can be a primary cause or important modifier in recognizably selected
patients.

Why endocrine disease is a particularly instructive comparison

Hypothyroidism and thyrotoxicosis can influence energy, sleep, arousal, attention and mood through different
physiological states. A patient with agitation, tachycardia, weight change and heat intolerance poses a
different question than an individual with persistent low mood alone. Laboratory thyroid assessment can clarify
the first pattern but isolated mild abnormalities may not account for all symptoms. Where thyroid disease and
psychiatric illness coexist, improvement after endocrine treatment does not prove that every symptom was
caused by the thyroid; it demonstrates only the portion responsive to the correction.

For an experimental oxalate psychiatric hypothesis, thyroid disease offers a methodological example.
Investigators need a measurable exposure or dysfunction, a plausible biological intermediate and a symptom
pattern that changes in an expected direction. The parallel strengthens the standard of inquiry; it does not
establish equivalence between thyroid hormone and oxalate evidence.

Two different endocrine states

Hypothyroidism often presents with fatigue, slowed thought, depressed mood, constipation, cold intolerance
and cognitive difficulty. Severe presentations can include psychosis, historically described as myxedema
psychosis. Hyperthyroidism more often generates tremor, tachycardia, insomnia, irritability, heightened
arousal and anxiety-like symptoms, although atypical affective changes occur. These patterns reflect systemic
endocrine physiology and do not map neatly onto psychiatric diagnostic categories.

Why a symptom-based label may be incomplete

A patient initially treated for anxiety could have persistent palpitations and weight loss from thyrotoxicosis.
Another with depressive symptoms and cognitive slowing could have clinically important hypothyroidism.
Treatment of the endocrine disorder may improve psychiatric manifestations, but improvement is not
necessarily immediate or complete. Some symptoms may predate thyroid disease or persist because an
independent psychiatric illness also exists.
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Interpretation is more than TSH alone

Thyroid-stimulating hormone, free thyroid hormone measurements, clinical context, acute illness and
medication effects must be evaluated together. Borderline changes may be transient or clinically insignificant.
Symptoms like fatigue or depression are common in euthyroid people; an isolated positive antibody does not
automatically establish active thyroid failure. Over-treatment can itself cause anxiety, insomnia, tachycardia
and cardiovascular risk. The intervention should follow a validated endocrinological diagnosis rather than a
favored psychiatric narrative.

What this proves about diagnostic medicine

The thyroid provides an unusually clear example of systemic physiology producing psychiatric symptoms. It
also illustrates why molecular and whole-person models need each other. A defined hormone deficit can be
causal; sleep, age, cardiac status and history may determine the phenotype and recovery trajectory. A
systematic differential diagnosis improves care without treating all depression as a missed thyroid disorder.

A familiar endocrine mimic with several presentations

Thyroid hormones influence energy metabolism, cardiovascular regulation and nervous-system function.
Hypothyroidism may present with fatigue, cognitive slowing, depressed mood or, when severe, distinctive
neuropsychiatric syndromes. Hyperthyroidism can produce restlessness, tremor, palpitations, sleep disruption
and anxiety-like symptoms, and occasionally more severe behavioral disturbance. These are not merely vague
associations. Diagnosed thyroid disease can contribute causally to psychiatric symptoms, making it an
important demonstration that the boundaries between endocrine and psychiatric medicine are porous.

The presentation nevertheless requires nuance. Common psychiatric symptoms are prevalent in people with
normal thyroid function, and minor variations in a single laboratory result do not automatically explain
complex mental illness. A person with palpitations and anxiety may have hyperthyroidism, panic disorder,
medication effects or another medical cause. A person with depression and fatigue may have hypothyroidism
but might also have sleep apnea, anemia or an unrelated mood disorder. Testing is useful when guided by
clinical context and interpreted alongside relevant thyroid measures, examination and treatment history.

The mechanism is more than metabolic speed

Thyroid hormone availability affects gene expression, cellular energy use, autonomic sensitivity and
developmental neural processes. Changes can influence sleep, thermoregulation and cardiovascular function,
thereby altering subjective mental state indirectly. Severe abnormalities can have broader central
consequences. But the simplistic picture of hypothyroidism as a universally “slow brain” and hyperthyroidism
as a universally “fast brain” is inadequate. Phenotype is shaped by severity, duration, age, coexisting illness
and individual susceptibility. Treatment can also temporarily change symptoms as physiological systems
re-equilibrate.

Thyroid autoimmunity raises a separate question. The presence of thyroid antibodies does not, by itself, prove
that an unrelated psychiatric presentation is autoimmune encephalopathy. Diagnostic labels involving
encephalopathy associated with thyroid autoimmunity require careful consideration of alternative diagnoses
and the limitations of antibody specificity. A high antibody titer should not replace neurological assessment or
create certainty where none exists.
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Implications for an integrated psychiatric assessment

A biologically oriented evaluation should identify red flags such as prominent temperature intolerance,
unexplained weight change, tremor, significant bowel changes or disproportionate cardiovascular symptoms.
But indiscriminate claims that psychiatric conditions are thyroid disease in disguise can delay appropriate care.
Even after biochemical correction, psychiatric symptoms may persist because the endocrine abnormality was
not the sole cause, because recovery takes time, or because a distinct psychiatric disorder is present.
Monitoring meaningful function as well as laboratory normalization allows a more accurate judgment.

The wider research lesson is that true endocrine mimics give terrain medicine an evidence standard. A
measurable biological disturbance, plausible neural mechanisms, appropriate treatment and expected clinical
response can form a coherent causal argument. The oxalate-related hypotheses elsewhere in this volume
aspire to that level of specificity but have not yet achieved it for ordinary psychiatric populations. Comparing
the two models honestly strengthens the overall collection.

A clinical sequence that prevents premature attribution

A patient develops anxiety, palpitations, heat intolerance and disturbed sleep over several months. Before
concluding that the person has an anxiety disorder driven by life events—or by a speculative dietary
metabolite—the clinician should consider thyroid disease in the relevant clinical context. If examination and
appropriately interpreted thyroid testing establish hyperthyroidism, there is a defined physiological cause for
at least part of the presentation. Treating the endocrine disorder may improve sleep and arousal, although
residual anxiety could remain. The correct outcome is neither to dismiss the symptoms as “just hormones” nor
to ignore the endocrine diagnosis once psychiatric treatment begins.

Consider the reverse: a patient with chronic fatigue and depressive symptoms has a slightly atypical
laboratory measurement that does not establish clinically meaningful hypothyroidism. Repeated testing,
relevant medical history and other causes may be more informative than immediate attribution. The key
question is whether the laboratory finding is physiologically sufficient to explain the symptoms and whether
expected response occurs after appropriate care. Not every numerical deviation has the status of a disease
mechanism.

Why endocrine analogies do not prove the oxalate theory

Thyroid-associated psychiatric symptoms are established in defined contexts. This shows that mental state can
be influenced by peripheral endocrine physiology, but a separate substance still needs its own evidence for
neurological action. A patient with high urinary oxalate and mood symptoms cannot be diagnosed by analogy
to thyroid disease. The same approach that makes thyroid medicine credible—validated measurements,
appropriate clinical phenotype and a testable therapeutic pathway—should guide oxalate investigations. That
standard offers the best chance of discovering a real additional metabolic psychiatric subgroup.

The timing of recovery provides another useful clue. Some symptoms linked to thyroid disease may improve as
endocrine function stabilizes, but treatment can alter sleep, energy and cardiovascular sensations at different
rates. A temporary mismatch between laboratory normalization and mental well-being is therefore not proof
that the initial diagnosis was wrong. Equally, persistent depression after endocrine treatment should prompt
consideration of a coexisting psychiatric condition or other medical burden instead of endless adjustment of
thyroid treatment without evidence. This balanced approach keeps biological medicine accountable to
function.
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Another useful comparison is with patients whose thyroid disease has been biochemically corrected but whose
symptoms persist. Those patients may have another psychiatric condition, incomplete recovery, medication
effects or unrelated medical illness. A theory that keeps escalating endocrine treatment because mood
remains low may be as misguided as one that ignored the thyroid disorder altogether. Causal humility means
recognizing both the influence and limits of an established medical contributor.

Conclusion

Thyroid-related psychiatric illness is a reminder that the mind belongs to a functioning endocrine organism.
The challenge is to find the right causal case without indiscriminately assigning every psychiatric symptom to
an endocrine abnormality.

Selected readings
• Heinrich and Grahm, Hypothyroidism presenting as psychosis: https://pmc.ncbi.nlm.nih.gov/articles/PMC419396/

• Myxedema psychosis case and review: https://pmc.ncbi.nlm.nih.gov/articles/PMC11056817/
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26 — The Postpartum Endocrine Transition and
Psychiatric Vulnerability
Endocrine Origins of Psychiatric Symptoms · Conceptual research article · No original clinical data presented

Abstract

Postpartum mental illness exposes the inadequacy of single-variable psychiatric explanations. Hormonal
withdrawal, sleep loss, immune adjustments and obstetric complications occur in a concentrated window. The
stronger thesis is a transition-state model: vulnerability may arise not from one abnormal hormone level but
from the rate and combination of changes experienced by a susceptible neural system.

A transition is not captured by one blood sample

Two women may have similar hormone measurements at a clinic visit but different preceding trajectories,
sleep disruptions or histories of mood episodes. Measuring only a value discards the slope and the context. A
longitudinal model would document baseline vulnerability, timed postpartum change, sleep, endocrine and
neurological conditions, and standardized symptoms. Such a model could distinguish a genuinely abnormal
biological response from a normal transition associated with an independent psychiatric episode.

The oxalate proposal belongs here as a clearly identified additional hypothesis, not a replacement for
recognized causes. If an unusual postpartum oxalate signal precedes deterioration after accounting for these
major factors, it merits mechanistic study. Acute postpartum psychosis, mania or suicidality warrants urgent
assessment and treatment regardless of which biological theory eventually prevails. The stakes of a
speculative model are unusually high in this population.

Endocrine transition as an exposure

Estrogen and progesterone levels fall sharply after delivery. Neurosteroid signaling, including GABA-A receptor
modulation, may be altered. Thyroid disease can appear or change around the postpartum period, and
stress-axis regulation adapts to birth, recovery and caregiving. Nevertheless, most people undergo these
physiological transitions without psychosis. The transition is not a sufficient cause by itself; susceptibility and
additional factors determine outcome.

Sleep and the threshold of illness

Profound sleep deprivation can destabilize mood, attention and reality testing, particularly in people
vulnerable to bipolar-spectrum episodes. A person may be physically exhausted while unable to sleep, or may
have escalating energy, agitation, grandiosity, unusual beliefs or severe depressive symptoms. The symptom
pattern, not an assumed dietary mechanism, guides urgency. Postpartum psychosis requires immediate
professional assessment and frequently inpatient care to protect both patient and child.
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The medical differential remains necessary

Thyroiditis, infection, medication effects, electrolyte disturbance, substance exposure and rare neurological
conditions can complicate presentation. In a cohort of women with postpartum psychosis, investigators
identified a small number with neuronal autoantibodies, showing that alternative neurological processes can
occasionally be relevant. Such exceptions do not overturn the major role of bipolar-spectrum risk in
postpartum psychosis; they justify targeted attention to atypical features.

Beyond reductive explanation

A model that names only estrogen withdrawal misses clinical heterogeneity. A model that names only
psychiatric history can miss endocrine or neurological illness. Good explanation incorporates timing, family
and personal psychiatric history, sleep, objective medical findings and rapid changes in functioning. The
presence of an oxalate-rich diet should not displace this differential; an oxalate mechanism would require
separate objective evidence of hyperoxaluria and relevant organ effects.

A transition with competing physiological demands

The period after childbirth involves rapid reductions in pregnancy-associated steroid hormones, profound shifts
in sleep and circadian structure, lactation-related demands and substantial changes in daily routines. For many
people this transition is tolerated with temporary emotional variability. In others, depression, anxiety, mania or
psychosis may emerge or recur. A plausible biological interpretation recognizes hormonal sensitivity and sleep
disruption without claiming that any single postpartum endocrine value explains an individual's psychiatric
diagnosis. Psychiatric risk is shaped by prior history, familial vulnerability, medication changes and social
circumstances as well as physiology.

The most dangerous simplification would be to treat postpartum psychosis as ordinary “hormone imbalance”
that can be corrected slowly through diet. Postpartum psychosis is a medical and psychiatric emergency,
particularly when accompanied by mania, delusions, marked insomnia, confusion or disorganized behavior.
Effective urgent assessment and treatment should never wait for an experimental terrain investigation. At the
same time, identifying endocrine or other medical contributors can be clinically important within that urgent
evaluation; emergency care and biological curiosity are compatible when their priorities are clear.

Neurosteroid and sleep pathways

Changes in progesterone-related neurosteroids can affect GABAergic signaling, while the transition in estradiol
and other endocrine signals may change the sensitivity of neural circuits. Sleep loss can further destabilize
emotional regulation and, in susceptible individuals, contribute to manic or psychotic deterioration.
Importantly, the relevant response may reflect individual sensitivity to change rather than a universally
abnormal concentration at a single time point. A cross-sectional comparison of hormone levels can therefore
miss dynamic processes. Timing of sampling, breastfeeding status, medication and sleep need to be
considered when drawing inferences.

The proposed oxalate–postpartum model in this volume is a much less established extension. A patient with a
known hyperoxaluria condition might experience physiological interactions during postpartum recovery, but
the presence of postpartum symptoms alone does not indicate oxalate accumulation. Integrating such an
exposure into research requires objective measurements and comparison with more established endocrine
and psychiatric mechanisms. The multi-hit idea only becomes useful when the proposed hits are specified in
advance and their interaction can be tested.
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A study of trajectories rather than labels

A thoughtful longitudinal cohort would track sleep, mood, functional recovery and relevant medical measures
through pregnancy and the postpartum period, with closer follow-up in high-risk groups. Hormone trajectories
may prove informative, but they should not be interpreted as direct biomarkers of a single psychiatric disorder.
Examining the timing of symptoms relative to sleep changes and medical complications could help
discriminate competing explanations. For a defined subgroup with renal or intestinal oxalate disease, oxalate
measurements could be incorporated as an exploratory metabolic variable rather than a presumed cause.

The enduring concept is that the transition from one physiological state to another can create vulnerability
even when the endpoint state is ordinarily healthy. This is a powerful terrain idea because it makes timing and
adaptive capacity central. It is also an argument for good clinical medicine: when risk is high, recognition and
prompt effective treatment matter more than allegiance to any preferred explanatory theory.

A temporal study could reveal more than a single hormone value

Pregnancy and the postpartum period involve rapidly changing endocrine signals. A study measuring one
estradiol concentration after delivery might find substantial overlap between people who develop depression
and those who do not. That result would not eliminate hormone sensitivity as a mechanism, because the pace
of change and prior neural adaptation may matter. Longitudinal designs could track a person's hormonal
trajectory together with sleep, mood and functional outcomes, then ask whether changes predict symptoms
after accounting for previous psychiatric history. The method would test a dynamic hypothesis rather than
treating a normal or abnormal concentration as the whole explanation.

The same logic applies to hypothesized metabolic contributions such as oxalate. If a specific oxalate-related
mechanism exists postpartum, the predicted change in measured oxalate burden should have a plausible
timing relative to symptoms. A high dietary exposure discovered retrospectively without biochemical
confirmation offers little causal information. If measured oxalate rises in a small susceptible subgroup and
precedes a distinct symptom pattern, the finding would merit serious study while remaining insufficient for
diagnosis. This conditional approach is stronger than assigning a complex postpartum emergency to one food
chemical on the basis of coincidence.

Recovery and safety are inseparable

Sleep restoration, psychiatric assessment and appropriate medical care remain central when postpartum
symptoms are severe. A researcher should not interpret urgent illness as a chance to test an unproved diet
before established interventions. Nor should physiological interest be regarded as irrelevant to psychiatric
practice; endocrine and neurological evaluation can identify contributors that alter the care plan. The most
coherent terrain perspective integrates risk recognition and mechanistic investigation instead of making them
competitors.

An additional study difficulty is selective attention to postpartum diet. Dietary changes may be unusually
visible to observers, while shifts in sleep, medication, hormonal adaptation or emerging mania can be less
readily documented. If a dietary metabolite hypothesis is advanced, measurements should precede the
outcome when feasible and be compared with similarly exposed individuals who remain well. A postpartum
patient can have both a real metabolic abnormality and a distinct psychiatric emergency; identifying one must
not delay evaluation of the other. The clinical boundary is a consequence of causal uncertainty and potentially
high harm, not a lack of interest in the metabolic thesis.
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Conclusion

The most important innovation may be studying physiological change over time rather than chasing one
snapshot biomarker. A viable postpartum oxalate hypothesis must demonstrate added explanatory power
against a strong endocrine and sleep-based baseline model.

Selected readings
• Bhat et al., Postpartum Psychosis: A Preventable Psychiatric Emergency:
https://pmc.ncbi.nlm.nih.gov/articles/PMC11058913/

• Bergink et al., Autoimmune encephalitis in postpartum psychosis: https://pubmed.ncbi.nlm.nih.gov/26183699/

• ACOG, Perinatal Mental Health Screening: https:/​/​www.acog.org/​clinical/​clinical-guidance/​clinical-practice-guideline/​articles
/​2023/​06/​screening-and-diagnosis-of-mental-health-conditions-during-pregnancy-and-postpartum



ABSURD HEALTH INSTITUTE  /  THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS 108

ABSURD HEALTH INSTITUTE · VOLUME FIVE

27 — Cortisol and the Brain: From Adaptive Stress to
Pathological Regulation
Endocrine Origins of Psychiatric Symptoms · Conceptual research article · No original clinical data presented

Abstract

Cortisol is neither simply beneficial nor simply toxic. Its timing, magnitude and receptor context can change
the relation between stress physiology and cognition. The thesis is that some persistent psychiatric symptoms
reflect disordered regulation rather than a fixed concentration outside a normal range, making dynamic
endocrine patterns potentially more informative than isolated laboratory values.

Why a daily rhythm can be the phenotype

The hypothalamic–pituitary–adrenal axis operates in pulses and across day–night cycles. Sleep deprivation,
medication, chronic illness and traumatic stress can alter observed measures. A sample collected at the wrong
time may create a false abnormality or obscure a clinically relevant one. The proposed causal investigation
should therefore test temporal features—awakening response, diurnal decline or reactivity—against carefully
defined symptom trajectories, not simply compare average cortisol in depressed and nondepressed groups.

Cortisol may amplify the effects of pain, inflammation or gastrointestinal illness without having initiated them.
That mediating role is causally meaningful but different from claiming cortisol caused an entire psychiatric
disorder. The Institute's broader argument gains force when it recognizes such distinctions: a physiological
system can maintain symptoms after their original trigger has disappeared.

Endocrine exposure has magnitude and duration

Cortisol participates in adaptive responses to challenge, and its release changes across the day. Chronic
pathologically elevated glucocorticoid exposure differs from transient stress responses. Patients with Cushing
syndrome may experience depression, anxiety, irritability, cognitive changes and occasionally psychosis or
mania. Exogenous glucocorticoid medications can also cause affective and behavioral side effects. Context
and dose are essential to causal interpretation.

Why stress rhetoric becomes misleading

A patient under chronic psychosocial stress may have disrupted sleep, autonomic arousal and health behavior
changes without having Cushing syndrome. The term “high cortisol” is commonly used as a shorthand for
distress even when no endocrine disorder has been measured. Single random cortisol results are frequently
hard to interpret because timing and physiological context matter. True endocrine evaluation uses
condition-specific tests, not blanket wellness panels.
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The brain's adaptation may persist

Psychiatric symptoms in Cushing syndrome may precede diagnosis and sometimes remain after biochemical
remission. This illustrates a key systems principle: removing a hormonal excess does not instantly erase
accumulated neural, metabolic or social consequences. Nevertheless, persistent symptoms do not prove
irreversible brain injury in a particular person; clinical course and competing disorders require assessment.
Treatment of the endocrine disease and attention to psychiatric needs may both be appropriate.

Clinical discrimination

Rapid behavioral change after starting high-dose corticosteroids, physical features of hypercortisolism,
unusual metabolic derangements or severe muscle weakness should raise condition-specific suspicion.
Ordinary depression alone usually does not warrant indiscriminate cortisol testing. Identifying genuine
endocrine disease is valuable because its treatment differs materially from psychotherapy or antidepressant
management alone.

From immediate protection to costly persistence

The hypothalamic–pituitary–adrenal system coordinates responses to challenge through regulated cortisol
signaling. Short-term activation can help mobilize energy and adapt cardiovascular and immune function.
Prolonged or poorly timed activation may be associated with disturbed sleep, metabolic effects and changes in
cognitive or emotional function. Yet cortisol is not simply a chemical measure of distress. Its secretion varies
by time of day, sleep, illness, medications and the type of test used; a value that appears unusual without this
context can be misleading. A single salivary or serum reading generally does not explain a psychiatric
condition.

The deeper systems question concerns feedback and adaptation. A physiological response may initially be
beneficial, but chronic activation can alter the conditions under which it was originally useful. This resembles
the adaptation-cost hypotheses explored in the later Absurd volumes: the organism may be maintaining a
high-alert state because of continuing stressors or altered regulation, at the expense of long-term stability.
However, calling every depression or anxiety syndrome “adrenal dysregulation” is not a diagnosis. Established
endocrine disorders such as Cushing syndrome or adrenal insufficiency require their own formal evaluation,
with different implications from ordinary stress physiology.

Brain effects are regional and context-dependent

Glucocorticoid receptors are distributed through neural systems important for memory, emotion and circadian
regulation. The effects of signaling depend on concentration, exposure duration and interactions with other
hormones and neurotransmitters. Sleep disturbance is particularly important because it can both influence
cortisol rhythms and directly impair cognition. Metabolic disease, chronic pain and psychiatric symptoms may
likewise affect the feedback system. Thus altered cortisol in a symptomatic patient could be a cause, a
consequence or an accompaniment of the condition. Untangling these possibilities requires temporal data
rather than a simple biomarker threshold.

A carefully constructed study could combine repeated diurnal measurements, sleep tracking, clinical
symptoms and appropriate endocrine evaluation. It should distinguish individuals with confirmed endocrine
disease from those showing nonspecific stress-associated variation. If normalization of an abnormal cortisol
rhythm precedes improved function, that is interesting, but changes in sleep, activity or therapy may be the
actual mediators. Causal claims require comparison groups or more targeted interventions, not interpretation
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of a time series alone.

Integrating other terrain exposures

Oxalate-associated renal illness, chronic inflammation and gastrointestinal symptoms could, hypothetically,
increase physiological stress and contribute indirectly to HPA-axis changes. In such a model, cortisol is a
downstream marker or mediator rather than evidence that oxalate reaches the brain. To claim that dietary
oxalate itself causes cortisol-driven psychiatric illness would require connecting the measured exposure,
systemic consequences, endocrine response and neurological outcome. The parts of that chain already
established should be distinguished from those still proposed.

This paper therefore treats cortisol as a dynamic coordinating signal, not a universal explanation. The best
terrain medicine uses adaptive physiology to generate sharper clinical questions while refusing to substitute
speculative endocrine narratives for validated medical diagnosis.

A normal rhythm can become distorted without a new endocrine disease

Cortisol normally varies across the day and responds to sleep, stress and acute illness. Repeated late-night
wakefulness may shift the timing of sampling and change observed hormone patterns even when the
hypothalamic–pituitary–adrenal system is functioning adaptively. An investigator examining only morning
values may conclude that two patients have the same cortisol state despite markedly different sleep and
circadian schedules. Conversely, a single high measurement obtained during illness or anxiety does not prove
sustained pathological activation. The relevant research questions concern timing, feedback sensitivity and
the relationship of trajectories to clinical function.

A useful project might follow people across recovery from an acute illness and measure sleep, diurnal
endocrine variation and cognitive symptoms. If the restoration of sleep explains the apparent cortisol–mood
association, the causal account should give sleep a central role. If endocrine regulation changes before sleep
and mood, a different interpretation becomes plausible. These possibilities can be tested through prospective
design, but the order of events alone is not conclusive because hidden common causes remain. Rigorous
terrain medicine asks what extra observation would discriminate the pathways.

A hard boundary around speculative upstream causes

An oxalate-related renal or inflammatory burden might conceivably alter the physiological stress response.
However, no verified evidence presented here demonstrates a specific cortisol syndrome caused by ordinary
dietary oxalate. To argue for one, investigators would have to link measured oxalate exposure with an
endocrine response in an appropriate clinical phenotype and distinguish direct from downstream effects.
Otherwise the argument becomes a chain of individually plausible ideas without a demonstrated connection.
That can guide future inquiry, but it should not be published as an established psychiatric mechanism.

The laboratory method also shapes what can legitimately be inferred. Hair cortisol, salivary diurnal measures
and serum cortisol obtained during a clinical evaluation reflect different biological windows and have different
limitations. One cannot treat them as interchangeable measures of a universal stress burden. Their usefulness
depends on the question being asked. A clinical endocrine disorder is assessed through validated diagnostic
pathways; a research hypothesis about chronic adaptive signaling requires its own carefully defined measures.
Replacing this distinction with the word “adrenal fatigue” creates false explanatory certainty and can distract
from actual endocrine disease or other causes of symptoms.
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The proposed model also predicts that acute and chronic exposures should not be treated as equivalent. A
brief rise in cortisol during a challenge has a different physiological meaning from disruption of its normal daily
rhythm. If a study combines these measures indiscriminately, it may confuse effective short-term adaptation
with maladaptive persistence. Research questions should therefore specify the time scale, assay and expected
consequence before psychiatric interpretations are offered.

Conclusion

A dynamic cortisol theory challenges the habit of equating normal-range measurements with normal
regulation. It becomes clinically useful only when the measured pattern improves prediction or treatment
decisions beyond symptom history alone.

Selected readings
• Psychiatric Symptoms in Cushing's Syndrome: A Systematic Review: https://pmc.ncbi.nlm.nih.gov/articles/PMC7239565/
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28 — Sex Hormones, Neurosteroids and Mood
Regulation
Endocrine Origins of Psychiatric Symptoms · Conceptual research article · No original clinical data presented

Abstract

Neurosteroid and sex-hormone changes can modify neural inhibition, arousal and mood in ways that help
explain striking differences in individual sensitivity to similar hormonal transitions. This paper advances a
receptor-adaptation hypothesis: vulnerability may depend less on an absolute hormone concentration than on
how rapidly neural circuits accommodate its change.

Response to change can dominate the size of change

A reproductive hormone transition may be physiologically common yet produce severe symptoms only in a
susceptible minority. That difference invites investigation of receptor expression, neurosteroid modulation of
GABA-related signaling, circadian stress and prior mood history. It does not justify interpreting all affective
disturbance as an endocrine deficiency. The same hormone concentration may act differently against distinct
neural adaptation states, which is a mechanistically precise explanation for heterogeneous outcomes.

Prospective designs should measure symptoms before and after naturally occurring transitions, incorporate
endocrine profiles and test whether changes in neurosteroid pathways precede clinical deterioration. Oxalate
burden or fat absorption may be studied as possible interacting covariates where justified, but there is no
direct evidence that oxalate routinely blocks neurosteroid production. A strong integrated model must not
manufacture a connection merely because both topics involve metabolism.

Circuits and changing sensitivity

Estrogen interacts with neurotransmitter systems, plasticity and sleep regulation. Progesterone-derived
allopregnanolone can modulate GABAergic inhibition. During menstrual, peripartum and perimenopausal
transitions, absolute hormone concentrations and neural sensitivity to change may both matter. A person may
experience symptoms during a rapid shift without having concentrations outside population reference ranges.
Stable hormone values may likewise coexist with severe psychiatric illness.

From mechanism to syndromes

Premenstrual dysphoric disorder, postpartum depression and perimenopausal affective complaints each
demonstrate different patterns of temporal association. Neurosteroid-related therapies provide additional
evidence that a hormone-related pathway can be therapeutically relevant in selected populations. But a
treatment response does not establish that the entire disorder is a single-hormone deficiency, nor that the
same agent will help all depressive syndromes.
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The diagnostic problem

A clinician must distinguish reproductive-stage symptoms from bipolar disorder, thyroid disease, medication
effects, sleep deprivation, substance use and primary psychiatric illness. Symptom tracking across time may
be more informative than broad one-time hormone panels. Conversely, the presence of cyclical timing should
not be used to dismiss severe symptoms as “merely hormonal.” Biological explanation and clinical seriousness
are fully compatible.

Relevance to the broader systems model

Hormonal states may alter a patient's response to stress, sleep disruption and medications. This is a plausible
interaction between timing, regulatory capacity and psychiatric vulnerability. It remains necessary to define
which mechanisms are measurable and which remain analogies. No evidence presently establishes that
oxalate exposure is an essential mediator of these sex-hormone effects.

Endocrine concentrations and neural sensitivity are different variables

Sex steroids and their neuroactive metabolites interact with neural signaling throughout development and
adulthood. Estradiol, progesterone and certain progesterone-derived neurosteroids can influence receptor
activity, plasticity and affective regulation. Yet a measured blood concentration does not reveal the full central
effect. The timing of change, receptor expression, local metabolism and a person's prior sensitivity may matter
as much as the absolute value. This helps explain why some people experience predictable mood symptoms
around reproductive transitions while others do not despite similar broad hormonal trajectories.

An especially important distinction concerns neurosteroids that modulate GABA-A receptor signaling. Shifts in
their concentrations may affect inhibitory regulation, but their relationship with mood is not reducible to “more
inhibition equals better mental health.” Receptor adaptation and network context can alter responses, and the
effects of rapid change may differ from those of stable exposure. Research into peripartum depressive states
has demonstrated the clinical relevance of this signaling system, while leaving many questions about
individual susceptibility unanswered. A successful treatment in one defined condition should not be
generalized to all psychiatric diagnoses.

Why hormones cannot be read in isolation

Sleep, thyroid function, inflammatory illness, medication, nutritional status and life events can modify
psychiatric symptoms during reproductive transitions. Symptoms can also influence behavior and thus
biological measurements. A cross-sectional blood test often misses the most informative dynamic: the change
from an individual's earlier physiological state. Longitudinal approaches might better capture the relationship
between endocrine transitions and symptom onset, but they still require careful outcome definitions and
adjustment for confounding. The existence of a plausible hormone mechanism should not make a complex life
event disappear from the causal model.

The oxalate hypothesis belongs in this discussion only as a possible additional metabolic vulnerability, not as a
replacement for known endocrine science. For an interaction to be persuasive, investigators would need to
show that oxalate burden is independently abnormal, that it varies meaningfully with the period of
vulnerability, and that it predicts symptoms beyond hormone trajectories and sleep. A person with postpartum
mood symptoms and no evidence of hyperoxaluria cannot be assumed to have an oxalate-driven process
simply because the timing is biologically dramatic.
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Defining the outcome and the comparison

Prospective research could measure symptom trajectories alongside reproductive state, relevant hormone
measurements and sleep. The analysis might distinguish patients with prominent anxiety from those with
depressive symptoms, mania or frank psychosis. These outcomes have different risks and causal
architectures. Researchers should avoid selecting a post hoc subgroup that appears responsive to a dietary or
hormonal intervention and then treating that subgroup as validated. Replication in independent samples is the
meaningful test.

The broad thesis is that the psychiatric effects of endocrine physiology emerge from coordinated signaling
over time, not from one laboratory value. Terrain medicine can contribute by exploring the interaction of
endocrine state with nutrition, inflammation and metabolic clearance while maintaining the distinction
between an intriguing interaction and demonstrated causation. Severe new psychiatric symptoms during
reproductive transitions still warrant immediate appropriate clinical evaluation.

The biology of individual sensitivity

Two people may undergo a broadly similar hormonal transition and experience very different mental states.
One explanation is that receptor sensitivity, local steroid metabolism and prior neural adaptation differ. The
hypothesis predicts that concentrations alone may not identify vulnerability; change in concentration relative
to personal baseline and a measure of response may be more informative. This does not mean that subjective
symptoms can be converted into a unique hormone-receptor defect. The idea is a starting point for better
longitudinal measurement, not an invitation to market broad hormone panels as definitive psychiatric
diagnostics.

Research might compare symptom trajectories across menstrual or postpartum transitions while recording
sleep, medication exposure and appropriate hormonal context. The most interesting finding would be a
reproducible relationship between a physiological transition and a specific symptom pattern that remains after
obvious confounders are considered. Treatment implications would need separate trials. A correlation between
low mood and one hormone measurement is weaker evidence than repeated observation of symptoms in
relation to a predefined biological process. The same caution applies to any proposed interaction with oxalate
burden.

An integrated but not indiscriminate model

Endocrine influences, chronic illness, interpersonal stress and sleep can interact without making all problems
identical. A person might have a hormone-sensitive mood disorder and a separate renal condition, with both
affecting daily functioning. The existence of one cannot be used to explain the other automatically. If
oxalate-associated inflammation or mineral disturbance is suspected as a modifier, it should first be
demonstrated objectively. The research program then asks whether that modifier predicts a difference in
symptoms or treatment response. This formulation preserves the central scientific opportunity—interactions
among physiological systems—without erasing the evidence specific to each system.

The distinction between current hormone level and sensitivity to change may also explain why interventions
have different effects depending on timing. A mechanism involving receptor adaptation predicts that the same
concentration could produce different responses before and after a major transition. That is a researchable
proposal, but it would need direct supporting evidence rather than interpretation from symptom patterns
alone. In clinical care, mood destabilization, especially mania or psychosis, requires appropriate assessment
irrespective of whether the proposed trigger is hormonal or metabolic. Biological hypotheses should expand
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understanding without becoming reasons to postpone effective treatment.

A rigorous design could follow individuals across repeated comparable transitions rather than relying on one
retrospective episode. If a symptom consistently appears during the same physiological window, the temporal
specificity is informative but remains compatible with several mechanisms. Hormones, sleep, expectations and
contextual stress can all change together. The next task is to isolate which of those variables adds predictive
power, and whether intervention on that variable improves function without creating other harms.

Conclusion

The controversial proposition is that some psychiatric vulnerability is a failure of adaptation to normal
hormonal transitions, not simply abnormal hormones. Testing adaptation directly offers a better path than
broad hormone correction claims.

Selected readings
• Bhat et al., Postpartum Psychosis: https://pmc.ncbi.nlm.nih.gov/articles/PMC11058913/

• ACOG, Perinatal Mental Health Screening: https:/​/​www.acog.org/​clinical/​clinical-guidance/​clinical-practice-guideline/​articles
/​2023/​06/​screening-and-diagnosis-of-mental-health-conditions-during-pregnancy-and-postpartum
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29 — Parathyroid Disease, Calcium Regulation and
Neuropsychiatric Symptoms
Endocrine Origins of Psychiatric Symptoms · Conceptual research article · No original clinical data presented

Abstract

Parathyroid disorders provide a decisive example of how mineral regulation can produce psychiatric and
cognitive manifestations. Calcium is not just an architectural component of bone; ionized calcium participates
in neural excitability and cellular signaling. The thesis is that some apparent psychiatric syndromes belong
primarily to a measurable mineral–endocrine disorder, and that identifying this changes the causal account.

A biological cause can be both measurable and clinically ambiguous

Hypercalcemia or hypocalcemia can influence attention, mood and behavior, especially when severe. Yet mild
biochemical variation is common, and the presence of an abnormal test does not automatically explain
hallucinations, depression or confusion. The case for causality strengthens when severity, onset, associated
endocrine findings and clinical improvement after correction align. Parathyroid hormone, vitamin D status,
kidney function and albumin-related interpretation may all matter.

This example sharpens the oxalate investigation because calcium in urine, calcium bound in the intestinal
lumen and ionized calcium in blood are not interchangeable measurements. Oxalate-associated kidney disease
could affect mineral physiology in severe cases, but dietary oxalate alone should not be described as
predictably causing systemic hypocalcemia. The correct analogy is the methodological one: identify an
objective physiological disturbance and trace it to a specific clinical effect.

The calcium signal

Altered calcium physiology affects neuromuscular function and neural excitability. Primary
hyperparathyroidism often produces elevated calcium or a characteristic PTH–calcium relationship, but
presentations and severity vary widely. Some patients have kidney stones, bone disease, gastrointestinal
symptoms or changes in mood and cognition; others are asymptomatic. The coincidence of depression with
mild biochemical hyperparathyroidism does not prove it is the cause of the depression.

Mechanisms beyond one ion

PTH itself, calcium changes, sleep disturbance, chronic discomfort, inflammatory signaling and coexisting
illness may contribute to reported symptoms. Studies of psychiatric improvement after correction of
parathyroid disease are difficult to interpret because outcomes and follow-up vary. Severe hypercalcemia can
cause delirium, dehydration and major mental-status changes, which represent a different clinical category
from long-standing depression with modest biochemical abnormalities.
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Why this matters for the oxalate debate

The intestine can bind dietary oxalate with calcium without materially changing circulating calcium.
Conversely, primary hyperparathyroidism may increase urine calcium and stone risk through systemic
regulation. Calcium oxalate stone formation can therefore arise from high urinary calcium, high urinary
oxalate, low urine volume or other factors. An individual with both kidney stones and psychiatric symptoms
should not be assumed to have an oxalate-driven brain disorder when an independently testable parathyroid
explanation may exist.

A clinically useful pathway

Appropriate evaluation of serum calcium, albumin or ionized calcium and PTH depends on context. Significant
abnormalities call for endocrine interpretation; minor variants may not explain symptoms. The overarching
goal is not indiscriminate laboratory hunting, but recognition of conditions where correction of a real endocrine
process can alter health outcomes.

A mineral-regulation disorder can present as a disorder of mood or thought

Primary hyperparathyroidism, hypoparathyroidism and other disturbances of calcium regulation provide
unusually concrete examples of endocrine disease with neuropsychiatric manifestations. Calcium influences
neuronal excitability and synaptic processes, while parathyroid hormone regulates systemic calcium and
phosphate alongside vitamin D and kidney function. Patients may experience fatigue, cognitive problems,
mood changes or, in severe metabolic disturbance, confusion. These clinical phenomena demonstrate that
psychiatric manifestations can sometimes be generated by abnormalities in systemic chemistry. However, the
connection depends on the actual endocrine disorder, its severity and clinical context, not on the mere
presence of emotional symptoms.

The critical measurements must be interpreted together. Total serum calcium is influenced by albumin, while
ionized calcium more directly reflects the biologically active fraction in particular clinical situations.
Parathyroid hormone is meaningful in relation to calcium and kidney function. Vitamin D status, phosphate
balance, medications and renal disease may modify the pattern. An apparently abnormal calcium value can
result from sampling or binding changes that do not imply a primary parathyroid condition. Diagnostic
confirmation matters before a psychiatric symptom is attributed to mineral physiology.

Where oxalate chemistry can enter—and where it cannot

The oxalate papers elsewhere in this volume describe a real interaction between intestinal oxalate and luminal
calcium. In selected conditions, inadequate calcium availability in the intestinal contents increases soluble
oxalate absorption and urinary excretion. It would be an error to treat this as evidence that a high-oxalate
meal routinely lowers serum calcium enough to cause depression or psychosis. Blood calcium is maintained by
endocrine systems whose responses cannot be inferred from meal chemistry. In severe oxalate-associated
kidney disease, mineral abnormalities may arise, providing a more plausible indirect link to brain function, but
they must be measured.

The key research question would be whether oxalate-related renal or intestinal disease creates mineral
changes that contribute to a defined neurological phenotype. Patients with confirmed hyperoxaluria and
mineral abnormalities could be compared with patients who have similar renal dysfunction from other causes.
If psychiatric symptoms track the mineral disturbance regardless of oxalate status, the oxalate may be an
upstream contributor in some cases but not the unique neural mediator. If oxalate burden predicts additional
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impairment after adjustment, a distinctive mechanism warrants study.

A practical clinical interpretation

A patient presenting with abrupt confusion and marked calcium abnormality requires prompt evaluation of the
metabolic problem. An individual with chronic depressed mood and a marginal laboratory variation has a very
different diagnostic challenge. Improvement after endocrine treatment may be clinically meaningful without
proving that all psychological symptoms were mineral-driven. Some patients have coexisting psychiatric
illness, and functional recovery may lag behind normalization of blood values. The lesson for terrain medicine
is to identify the measurable disease state and avoid turning association into a universal explanatory slogan.

The larger implication is powerful: molecules that regulate systemic mineral physiology are also involved in
nervous-system function. This justifies a medical differential diagnosis of psychiatric symptoms. It does not
justify broad claims about dietary oxalates bypassing endocrine regulation. Precise compartmental reasoning
is what distinguishes plausible metabolic psychiatry from biochemical mythology.

An experiment in causal discrimination

Imagine patients with confirmed primary hyperparathyroidism, another group with comparable psychiatric
symptoms but normal mineral physiology, and a third group with abnormal urinary oxalate but normal serum
calcium. Their superficially similar fatigue or depressed mood does not imply a shared cause. If psychiatric
symptoms improve after appropriately treating the parathyroid disorder, that supports a role for the
documented endocrine pathology, though expectancy and parallel health changes still matter. In the
urinary-oxalate group, the absence of systemic calcium disturbance weakens a model based on circulating
calcium depletion. The comparison isolates a common inferential error: a chemical interaction known to occur
in one compartment is imagined to be operating throughout the body.

The calcium story as a standard for the entire series

To build a convincing oxalate-associated psychiatric model, the investigation should record plasma or urinary
oxalate as appropriate, renal status, systemic mineral physiology and a well-defined neurological outcome. If
oxalate burden predicts symptoms only when a true mineral disorder is present, the mechanism may be
mediated. If symptoms occur without mineral changes, the proposed mediator must be revised rather than
assumed to be undetectable. If oxalate measurements are normal, a calcium-related psychiatric syndrome
may be entirely independent of oxalate. These are useful distinctions because they turn a broad theory of
terrain imbalance into several smaller claims that can be tested and, if necessary, rejected.

Clinical significance over biochemical spectacle

A severe calcium disturbance can be urgent; a marginal isolated laboratory result may have little relevance.
The clinician's job is to integrate severity, symptoms, kidney function and endocrine context while ensuring
established conditions receive appropriate care. Patients should not be told that a dietary oxalate restriction
will correct a parathyroid disorder without evidence. The value of the oxalate hypothesis is to generate
discriminating questions where a true overlap exists, not to replace the established mineral differential.

A final research question concerns the relation between disease duration and reversibility. If a severe mineral
disturbance has altered cognition for a prolonged period, improvement after correction may be gradual. The
study should therefore report both biochemical response and functional trajectory over an appropriate interval.
Short follow-up could underestimate recovery, while attributing all long-term difficulties to the original
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disturbance would ignore possible comorbidity. The same interpretive standard should be applied to any future
oxalate-associated psychiatric intervention, especially if the proposed mechanism involves cumulative injury
rather than transient signaling.

Conclusion

Mineral psychiatry proves that chemical regulation can matter directly to mental state. Its lesson is to demand
quantitative, compartment-specific evidence when advancing the more controversial oxalate hypothesis.

Selected readings
• A Clinical Review of the Psychiatric Sequelae of Primary Hyperparathyroidism:
https://pmc.ncbi.nlm.nih.gov/articles/PMC8549683/
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30 — Acute Intermittent Porphyria: When Abdominal
Pain and Psychosis Share a Metabolic Cause
Metabolic and Neurological Psychiatric Mimics · Conceptual research article · No original clinical data presented

Abstract

Acute intermittent porphyria demonstrates that a specific metabolic pathway disorder can produce a
syndrome spanning visceral pain, autonomic symptoms and severe neuropsychiatric change. The central
argument is that a psychiatric presentation may be one manifestation of a biochemical disease affecting
several organ systems at once. Recognition depends on an appropriate constellation and timely testing, not a
general suspicion of hidden toxins.

Why a cross-organ syndrome changes the differential

A patient with severe episodic abdominal pain, neuropathy, autonomic disturbance and psychiatric symptoms
presents a different causal pattern than isolated anxiety. The combination points toward a process that could
affect both peripheral and central neural function. For acute hepatic porphyrias, appropriately timed
biochemical testing can distinguish a disease-specific precursor pathway from a nonspecific stress response.
Testing indiscriminately after symptoms have resolved, or treating a vaguely positive result as definitive, can
produce diagnostic confusion.

The analogue to oxalate-associated psychiatry is ambitious but instructive: identify the metabolite, its
production pathway, its distribution and the characteristic associated organ findings. No amount of rhetorical
conviction can substitute for those features. If a new oxalate psychiatric subgroup exists, it should eventually
be as discriminable from neighboring diagnoses as a well-characterized metabolic attack, even if its clinical
expression is less dramatic.

The biochemical defect

Acute intermittent porphyria involves reduced activity of hydroxymethylbilane synthase, a heme-synthetic
enzyme. During attacks, hepatic accumulation of aminolevulinic acid and porphobilinogen accompanies
neurovisceral symptoms. Certain drugs, hormonal changes, alcohol exposure, illness and inadequate caloric
intake can precipitate attacks in susceptible individuals. The relevant mechanism is not “toxin accumulation”
in the abstract; it is a defined pathway with measurable precursors and an established inherited vulnerability.

A recognizable clinical constellation

Severe abdominal pain without a proportional structural explanation, tachycardia, hypertension, nausea,
neuropathic symptoms, hyponatremia, seizures and behavioral change can occur together. Psychiatric
presentations include anxiety, agitation, mood disturbance and occasionally psychosis. The presence of
autonomic and neurologic findings alongside psychiatric symptoms may be an important clue. Conversely, the
nonspecific nature of many complaints requires restraint in testing and interpretation.
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A clinical case for avoiding diagnostic fragmentation

A patient might consult gastroenterology for pain, psychiatry for hallucinations and emergency medicine for
weakness. If each specialty treats only its own symptom, the unifying metabolic syndrome can remain
unidentified. Urinary porphobilinogen testing during suspected acute attacks helps establish the relevant
disease process; a diagnosis cannot reliably be inferred from a family story or unexplained symptoms alone.
Appropriate specialist management may be time-sensitive because severe attacks can be dangerous.

How this differs from the oxalate hypothesis

Porphyria offers something oxalate psychiatry largely lacks: a defined metabolic lesion, characteristic
biochemical accumulation, recognizable multisystem syndrome and therapeutic consequences. It should
therefore serve as a calibration example. When constructing new metabolic psychiatric theories, the Institute
should ask whether comparable bridges exist rather than assuming that biochemical plausibility is equivalent
to clinical confirmation.

A rare disorder that exposes a major diagnostic blind spot

Acute intermittent porphyria results from a defect in heme biosynthesis and can produce episodic illness
involving abdominal pain, autonomic changes, neurological manifestations and psychiatric symptoms. The
pathway can become especially disturbed under particular physiological or pharmacological triggers. In a
patient with severe unexplained abdominal symptoms alongside behavioral or neurological changes,
considering a porphyria may prevent a missed diagnosis. The syndrome demonstrates that an inherited
metabolic vulnerability can generate episodes that cross the apparent boundary between internal medicine
and psychiatry.

The mechanism is not simply that an undefined “toxin” accumulates. Specific intermediates in the heme
pathway are implicated, and their production can be increased by metabolic and drug-related conditions. The
resulting symptoms are heterogeneous; patients do not all develop psychosis, and chronic psychiatric illness
without characteristic episodes has a different diagnostic probability. This specificity is essential. If every
anxious person with abdominal discomfort is presumed to have a porphyria, the concept loses its clinical value
and laboratory false positives become more difficult to interpret.

A pathway-sensitive diagnostic strategy

The timing of biochemical testing can matter because relevant precursors may rise during attacks. Clinicians
interpret appropriate urinary porphobilinogen and related studies in the clinical context rather than relying on
miscellaneous low-specificity laboratory results. Medication exposures deserve careful review, including
whether a prescribed or over-the-counter drug can precipitate an attack in a susceptible person. Nutritional
status and fasting may also be relevant to the heme pathway, but that does not imply that unrestricted eating
or a generic supplement corrects an unrecognized genetic disorder. Confirmed disease requires
disease-specific medical management.

The terrain framework is useful here because host genotype, metabolic state and environmental exposures
interact. An otherwise tolerated medication may become hazardous when the underlying enzyme pathway is
impaired. The organism’s response is not explained by the drug alone or by the gene alone. Yet this interaction
is demonstrable through defined biochemistry, which distinguishes established porphyria from open-ended
claims about food chemicals and psychological symptoms.



ABSURD HEALTH INSTITUTE  /  THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS 122

Lessons for the oxalate hypothesis

Primary hyperoxaluria and acute porphyria share a conceptual structure: metabolic intermediates can
accumulate because of altered enzymatic handling and produce systemic illness. But the existence of a
psychiatric phenotype in porphyria does not establish a psychiatric phenotype in every oxalate disorder. Each
metabolite has distinct transport, targets and concentration ranges. To draw an oxalate parallel responsibly,
investigators would need to determine the relevant circulating and tissue exposures, describe neurological
outcomes in confirmed cases, and establish that psychiatric symptoms are not simply consequences of pain or
renal dysfunction.

The strongest conclusion is that metabolic psychiatry is already a clinical reality in selected diseases. Its
existence argues for serious investigation of other metabolic hypotheses, including oxalate-associated
vulnerability, while preserving strict standards for what constitutes a causal association. Patients with severe
abdominal pain, progressive weakness, seizures or abrupt psychiatric change warrant timely medical
assessment; a theoretical terrain explanation should never delay that workup.

The trigger is meaningful only inside the pathway

An exposure capable of precipitating a porphyric attack is not therefore a universal psychiatric toxin. Its effect
depends on the patient's inherited metabolic defect, the regulation of heme synthesis and the wider
physiological state. This is a powerful model of individual susceptibility: normal metabolism buffers an
exposure that becomes consequential in an enzyme-deficient organism. The mechanism cannot be reduced to
a list of forbidden foods or chemicals, because the clinically relevant reaction depends on actual pathway
activity. The same reasoning is relevant to oxalate disorders; one must identify the altered production,
absorption or excretion process that gives an exposure its importance.

A diagnostic counterexample

Consider a patient with acute severe abdominal pain, autonomic symptoms, weakness and unusual behavior
after a medication change. A porphyria may enter the differential, and appropriately selected testing during
the symptomatic period can be informative. Compare this with a patient with years of isolated generalized
anxiety and no characteristic attacks. The first presentation offers a stronger prior basis for a specific
metabolic disorder than the second. Broad screening in the second setting may create false alarms,
particularly when non-specific results are overinterpreted. This illustrates how symptom pattern and temporal
structure determine the value of an otherwise relevant mechanism.

What correction would and would not show

If a confirmed porphyric attack responds to disease-specific treatment, the result contributes to a causal
understanding of the acute syndrome. It does not establish that all of the patient's mood or cognitive problems
were porphyrin-mediated, nor does it validate a different metabolite as a psychiatric cause. In research, the
appropriate next step is to identify who has the pathway abnormality, measure it, and study the predicted
phenotype prospectively. The analogy supports a strategy of discovery, not a conclusion about oxalate.

The importance of avoiding broad dietary conclusions is particularly clear here. Fasting and marked changes in
energy intake can alter the regulation of heme synthesis in susceptible patients, but that observation does not
make fasting universally dangerous or universally therapeutic. The relevant individual has a rare, defined
enzyme pathway vulnerability. Applying the same logic to oxalate would mean identifying which patient has
unusually high endogenous production or absorption, not assuming that an entire population shares the
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condition. Precision in phenotype transforms a provocative theory into clinically useful knowledge.

Any metabolic hypothesis involving the nervous system should also distinguish an acute reversible signaling
disturbance from structural injury. Their expected timelines and therapeutic implications differ. In porphyria,
recognizing an attack and its biochemical basis can guide established care. For oxalate-related psychiatric
proposals, researchers have not yet identified an equivalent validated diagnostic pattern in common
psychiatric populations. This difference in certainty should remain visible to readers, especially when a
hypothesis is presented alongside established rare diseases.

Conclusion

Porphyria is an established demonstration of metabolic psychiatric causation. It raises the scientific
expectations placed on newer metabolic hypotheses rather than providing proof for them by analogy.

Selected readings
• Psychiatric manifestations in three cases of acute intermittent porphyria:
https://pmc.ncbi.nlm.nih.gov/articles/PMC4923792/

• Acute Porphyrias: A Case Report and Review: https://psychiatryonline.org/doi/10.1176/appi.ajp.160.3.450
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31 — Wilson Disease: Copper Metabolism and the
Psychiatric Brain
Metabolic and Neurological Psychiatric Mimics · Conceptual research article · No original clinical data presented

Abstract

Wilson disease shows how altered metal handling can create hepatic, neurological and psychiatric disease
within one causal process. This paper argues that familiar psychiatric features may sometimes be downstream
manifestations of a specific defect in systemic metal transport. The broader claim is that metabolism and
organ communication should be part of etiological psychiatric reasoning, particularly where movement, liver or
multisystem signs coexist.

Copper illustrates both specificity and diagnostic risk

Copper accumulation affects tissues differently over time; psychiatric symptoms may accompany neurological
or hepatic findings but need not present in a predictable order. Testing involves a clinical constellation and
careful interpretation of copper studies rather than relying on one screening value. Misdiagnosis delays
disease-specific care, yet aggressive pursuit of a rare disorder in an unselected population can lead to false
positives and unnecessary treatment.

As a methodological comparison, Wilson disease is valuable because the implicated substance is not
automatically pathological at every concentration. Toxicity depends on handling, localization, host biology and
chronic exposure. Those same dimensions belong in an oxalate hypothesis, but the state of human evidence is
much stronger for Wilson disease. Comparing the two can guide the design of a future oxalate-associated
psychiatric phenotype without overstating the present case.

From liver transport to brain disease

Copper is essential for enzymatic processes, but free or improperly distributed copper can participate in
cellular injury. ATP7B dysfunction impairs normal biliary copper excretion and incorporation into physiological
transport pathways. Accumulation and tissue injury can affect the liver and central nervous system, including
basal ganglia circuits involved in movement and behavior. That combination may explain why patients present
with mixtures of tremor, dystonia, dysarthria, cognitive change and psychiatric symptoms rather than a
uniform syndrome.

The presentation problem

Some people first receive psychiatric assessment for depression, personality change, impulsivity or psychosis.
Over time, neurological or hepatic signs make the diagnosis clearer. In atypical presentations, age of onset,
movement abnormalities, liver chemistry, family history and slit-lamp or copper-related investigations can
alter the differential. Neither a mood disorder nor a mildly unusual serum copper result alone diagnoses Wilson
disease. The diagnostic pattern involves multiple lines of evidence.
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A lesson in treatment response

Addressing copper burden may improve neurological and psychiatric manifestations, but the response can be
uneven and some dysfunction may persist. Psychiatric medications may be useful while treatment of the
underlying metabolic disease proceeds, with attention to liver and neurological risks. Treatment is not a simple
matter of administering generic “detoxification” supplements. A genuine causal disorder requires the right
intervention and monitoring.

Why this matters to the Institute

Wilson disease strengthens a broad thesis—systemic metabolism can cause mental symptoms—while
undermining indiscriminate extension of that thesis to every substance with a plausible neural pathway. Here,
the agent, transport defect, affected tissue and diagnostic tests are comparatively specific. Oxalate should be
held to the same discipline before being proposed as a common psychiatric cause.

Copper handling illustrates the link between organ metabolism and behavior

Wilson disease is an inherited disorder of copper transport that can lead to copper accumulation and injury
affecting liver and neurological systems. Patients may exhibit movement abnormalities, cognitive change,
mood disturbances or other psychiatric symptoms. This makes Wilson disease a compelling example of the
central theme of the volume: a measurable disturbance of internal chemical handling can contribute to
manifestations ordinarily associated with psychiatry. Yet the disease is specific. It is not enough to identify
mood symptoms and claim a general “copper toxicity” state without appropriate medical evaluation.

The hepatic and neurological aspects cannot be separated completely. Some patients present first with liver
disease; others come to attention because of tremor, dystonia, behavioral change or psychiatric symptoms.
Clinical suspicion is informed by age, family history, physical examination and laboratory findings, which can
include ceruloplasmin, urine copper measurements, hepatic assessment and other studies interpreted in
combination. Each test has limitations. A single abnormal result is not always diagnostic, and apparently
normal values do not always exclude disease in a high-probability presentation. The purpose of a careful
workup is to identify a real inherited transport disorder, not to label nonspecific distress as poisoning.

Why tissue distribution matters

Copper participates in essential enzymatic processes; the problem in Wilson disease is disordered handling
and accumulation in vulnerable tissues. A patient's serum concentration alone may not capture the severity or
location of injury. Liver involvement can alter systemic physiology, while neurological damage can affect
circuits implicated in movement, motivation and behavior. This distinction parallels the compartment-based
reasoning required for the oxalate research series: blood, urinary excretion, tissue stores and clinical outcomes
are different variables. A biomarker may be useful but is not synonymous with an organ-level disease
mechanism.

Treatment of established Wilson disease can alter the trajectory of systemic and neurological illness, but
psychiatric recovery may not mirror laboratory normalization. Some injuries may recover slowly or
incompletely, and coexisting psychiatric disorders may require independent care. This gap between
biochemical correction and functional improvement should be viewed as a substantive clinical outcome rather
than an inconvenient exception to a favorite theory.
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A model for research quality

Wilson disease supplies a strong example of how metabolic causation can be demonstrated: a defined genetic
pathway, a recognizable disturbance of copper handling, measurable organ effects, and disease-specific
treatment approaches. It also illustrates the importance of heterogeneity and early diagnosis. Extending this
logic to oxalate-associated psychiatric symptoms means looking for clearly characterized exposure
phenotypes and specific neurological outcomes rather than arguing from general toxicity. If a subgroup with
documented oxalate handling abnormalities shows distinctive neurobehavioral changes, that is worth
investigating. But the copper model does not automatically confer proof on the oxalate hypothesis.

The final practical point is diagnostic humility. A patient with psychiatric symptoms, abnormal movement, liver
dysfunction or other compatible features may need evaluation for Wilson disease. The same patient may also
have unrelated medical or psychiatric conditions. Terrain medicine is at its best when it expands the
differential without becoming a substitute for testing, examination and clinical accountability.

An outcome may remain abnormal after the causal exposure is reduced

Patients with Wilson disease can have neurological manifestations whose course does not track copper
biomarkers in a simple one-to-one fashion. A patient might show biochemical improvement while movement or
psychiatric symptoms persist because recovery is slow, injury has become partly fixed or additional conditions
coexist. This distinction challenges a common error in metabolic medicine: assuming that removing the
initiating exposure necessarily returns every organ to its previous state. Neuroplasticity, tissue architecture
and prior injury can shape functional recovery long after a biochemical insult is addressed.

The same problem would arise in oxalate-associated psychiatric research. Suppose future studies establish
that oxalate contributes to a specific neurological phenotype in a subgroup. Reducing circulating oxalate might
prevent additional injury without immediately reversing existing symptoms. Therefore, intervention trials
should distinguish prevention of worsening, short-term symptom relief and actual restoration of function. A
finding of biochemical success with incomplete clinical benefit would require careful interpretation rather than
automatic rejection or unqualified claims of cure.

Genotype, phenotype and clinical diagnosis

Wilson disease also demonstrates the difference between identifying a pathway and diagnosing it in a person.
Genetic and biochemical information must be integrated with clinical findings, because test performance and
expression vary. The resulting diagnosis is a substantive medical conclusion, not an inference from one vague
symptom. If terrain medicine wishes to incorporate rare transport disorders into psychiatry, it should follow
this model of diagnostic discipline. The strongest papers in this volume therefore compare confirmed
mechanisms with plausible but unvalidated extensions, rather than placing all biochemical hypotheses on the
same evidentiary level.

Research also needs to distinguish disease-specific neurological signs from the nonspecific psychological
burden of chronic illness. A movement disorder accompanied by clear copper transport pathology is more
informative about organ involvement than a broad increase in self-reported distress. The same would be true
for oxalate: a reproducible neurological finding in confirmed high-burden disease would provide stronger
evidence than general anxiety alone. The quality of the endpoint matters because it determines how many
alternative causes can explain the association. This is a reason to be ambitious about measurement rather
than inflate claims from weak observations.
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Conclusion

The true challenge to purely symptom-based classification is not a claim that psychiatry is wrong. It is the
existence of diseases whose causal treatment becomes visible only when psychiatry is connected to systemic
physiology.

Selected readings
• Psychiatric manifestations in Wilson disease: https://pmc.ncbi.nlm.nih.gov/articles/PMC6022881/

• Schilsky, Wilson disease: clinical manifestations, diagnosis and treatment:
https://pmc.ncbi.nlm.nih.gov/articles/PMC6448712/
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32 — Hyperammonemia and the Metabolic
Encephalopathy That Resembles Psychiatric Illness
Metabolic and Neurological Psychiatric Mimics · Conceptual research article · No original clinical data presented

Abstract

Hyperammonemia can cause marked neurological and behavioral change, demonstrating how failure of
peripheral metabolic disposal can rapidly impair brain function. The thesis is that altered cognition may be a
systemic metabolic event before it is correctly recognized as one, particularly when liver disease, medication
exposure or other risk factors change ammonia handling.

A metabolic signal can become a neural emergency

Ammonia is produced and handled across intestine, liver, muscle and kidney. Severe accumulation affects
astrocyte metabolism and can contribute to encephalopathy. Clinical presentation and severity matter: one
elevated ammonia result is not a universal explanation for nonspecific anxiety, and sampling or handling
errors can mislead. A patient with fluctuating attention, altered consciousness or rapidly changing behavior
requires evaluation for acute medical causes instead of automatically being treated as having a new primary
psychotic disorder.

The deeper connection to the Institute's model is that a failure of clearance can produce a brain syndrome
without the offending molecule originating in the brain. The oxalate–kidney hypothesis shares that architecture
but not the same degree of clinical proof. Researchers should take this difference seriously: the existence of
one successful systemic-neural causal model justifies investigating another, but does not establish the second
by analogy.

Ammonia and cerebral metabolism

Ammonia can affect astrocyte metabolism and glutamine handling, contributing to disturbances in brain
osmotic regulation and neural signaling. The pathophysiology of hepatic encephalopathy is broader than
ammonia alone: inflammation, infection, gastrointestinal bleeding, medications, electrolyte abnormalities and
other precipitants may contribute. Some patients develop asterixis, slowed attention, altered sleep–wake
patterns or progressive changes in consciousness. Isolated psychosis without global cognitive change has a
different pretest probability.

When the liver is not the only source

Inherited urea-cycle disorders can present beyond infancy, sometimes triggered by catabolic stress, certain
medications or high nitrogen loads. Valproate-associated hyperammonemia illustrates how drug exposure can
disturb metabolic handling even in the absence of typical liver failure. Kidney function, nutritional status and
infection also shape systemic risk. Ammonia sampling itself is vulnerable to preanalytical error; a result must
be reconciled with the patient rather than treated as a diagnosis detached from clinical context.
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A systems medicine test case

This syndrome connects metabolic production, enzymatic processing, liver capacity, intestinal sources,
circulation and brain function. It therefore exemplifies the difference between a descriptive symptom and a
causal physiological explanation. Correcting underlying precipitants can improve mental status, but persistent
cognitive symptoms may require broader neurological and medical assessment. A low-grade subjective mood
complaint is not automatically a sign of occult ammonia toxicity.

Implications for psychiatric care

New-onset confusion, marked fluctuation in awareness, neurological deterioration or serious systemic illness
should change the urgency and scope of evaluation. While supportive psychiatric management may be
necessary for agitation, treatment of the metabolic cause is central. No nutritional theory should delay
established emergency interventions for suspected encephalopathy.

Ammonia as a neurological hazard

Hyperammonemia is a well-established cause of disturbed brain function, particularly in severe liver failure
and certain metabolic disorders. Ammonia handling depends on hepatic urea-cycle function, muscle
metabolism, intestinal production and other physiological factors. Excess circulating ammonia can contribute
to astrocyte-related disturbances, altered neurotransmission and cerebral dysfunction. The clinical outcome
may include confusion, impaired attention, behavioral change, altered consciousness or severe
encephalopathy. This is not merely an association inferred from mood questionnaires; it is part of a recognized
medical syndrome requiring prompt assessment in the appropriate setting.

Yet ammonia physiology is easily oversimplified. Serum concentration does not always correlate perfectly with
neurological severity, and specimen handling can influence measured results. Patients with liver disease may
have multiple causes of altered consciousness, including infection, gastrointestinal bleeding, medication
effects, electrolyte disturbance and other systemic stressors. An elevated value therefore requires
interpretation, and a patient should not be declared to have a unique “ammonia psychiatric disorder” on the
basis of one number alone.

Why liver and brain can fail together

The liver is a central site of metabolic transformation. When its function is compromised, compounds that
would ordinarily be processed may accumulate, while inflammation, altered nutrition and medication
clearance create additional burdens. The brain is vulnerable because coherent neural activity depends on
stable extracellular conditions and energy regulation. Hepatic encephalopathy provides a concrete illustration
of how pathology in a distant organ can manifest as cognitive or behavioral illness. This is a powerful
counterexample to the idea that psychiatric symptoms must originate in primary disorders of neurotransmitter
synthesis alone.

However, the degree of specificity matters. Hyperammonemia can cause encephalopathy, but it does not
follow that mild chronic anxiety is typically an ammonia disorder or that indiscriminate “liver cleansing” is
appropriate. The severity and time course of symptoms, liver function, underlying risk factors and neurological
findings shape evaluation. Established treatments for hepatic encephalopathy address the relevant medical
pathways and triggers; speculative detoxification routines cannot replace them.
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Relevance to oxalate-associated neuropsychiatry

The ammonia example helps define what a successful oxalate theory would eventually need: a measurable
exposure or handling defect, evidence of physiologically plausible central consequences, a recognized clinical
phenotype and an association that is reproducible across cases. At present, those elements are much better
established for hyperammonemia than for direct low-dose oxalate-mediated psychiatric disease.
Oxalate-related renal failure can nonetheless contribute indirectly to encephalopathy through the kidney's
broad clearance and regulatory functions. That indirect pathway should be acknowledged as genuine without
importing the ammonia mechanism wholesale.

Distinguishing encephalopathy from a primary psychiatric presentation

A fluctuating level of consciousness, disorientation, asterixis or rapid cognitive change raises suspicion for a
metabolic encephalopathy rather than a stable primary psychiatric syndrome. The boundary can be difficult,
especially when agitation or hallucinations dominate the early presentation. A clinically responsible approach
looks for temporal fluctuation and systemic triggers instead of diagnosing on the basis of the most dramatic
behavior alone. Acute hyperammonemic encephalopathy can be dangerous, and appropriate evaluation
should not be delayed for dietary experiments. The broader insight is that an organ's metabolic failure can
produce mental symptoms without making those symptoms merely psychological.

A patient may appear psychiatrically changed while the primary pathology is
systemic

An individual with cirrhosis becomes progressively inattentive and disoriented, then begins speaking in a
disorganized manner. A psychiatric diagnosis based on speech alone would risk overlooking hepatic
encephalopathy, medication accumulation, infection or another acute medical cause. Clinicians evaluate the
full pattern—onset, attention, consciousness, neurological signs and precipitating factors. Ammonia can be
relevant, but the syndrome is not determined by a laboratory result in isolation. Its severity and clinical course
are shaped by multiple interacting factors.

The metabolic model should have multiple possible exits

In a simplified causal chain, impaired hepatic handling raises ammonia, ammonia contributes to astrocytic and
neural disturbance, and altered brain function produces behavioral change. Reality can include multiple
parallel processes: infection, hyponatremia, gastrointestinal bleeding, sedating drugs and altered sleep may
worsen the episode. A successful treatment strategy therefore addresses triggers and established medical
causes rather than presuming one biomarker explains everything. This is a rigorous version of systems
medicine: the causal diagram includes specific interacting processes whose contribution may be estimated.

Consequences for the oxalate question

Severe oxalate-associated renal injury can disrupt systemic clearance, providing a pathway to encephalopathy
that does not require a unique direct action of oxalate on neurons. To distinguish a specific oxalate
mechanism, investigators could compare cognitive outcomes across similarly severe renal diseases and assess
whether oxalate burden adds predictive value. If it does not, general organ dysfunction may be adequate. If it
does, the extra association would warrant mechanistic testing. The strength of the metabolic psychiatry thesis
lies in the willingness to distinguish recognized organ-failure encephalopathy from a proposed independent
dietary metabolite effect.
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A relevant negative-control comparison would examine cognitive symptoms in patients with advanced liver
disease who have similar illness severity but differing ammonia-related features. If symptoms do not track the
proposed intermediary, investigators should not insist on a single-metabolite explanation. Likewise, an oxalate
study needs to distinguish specific oxalate burden from the many consequences of general organ failure.
Organ injury may be causal even when one favored chemical is not the direct neural toxin. Accepting that
distinction is central to responsible metabolic psychiatry.

The brain's response to organ failure is also shaped by time. Sudden changes in metabolic clearance may
produce acute confusion, while chronic disease can generate more gradual cognitive or behavioral effects. A
useful assessment therefore establishes the patient's baseline and trajectory before assigning a psychiatric
label. Comparing the symptom's course with ammonia, kidney or other relevant metabolic indices can help,
although no single concentration substitutes for clinical evaluation.

Conclusion

Hyperammonemia makes the systemic origin of some neuropsychiatric illness undeniable. It supplies both the
conceptual precedent and the evidence standard for frontier metabolic psychiatric claims.

Selected readings
• GeneReviews, Urea Cycle Disorders Overview: https://www.ncbi.nlm.nih.gov/books/NBK1217/

• Acute intermittent porphyria and metabolic neuropsychiatry: https://pmc.ncbi.nlm.nih.gov/articles/PMC4923792/
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33 — B12, Thiamine and the Nutritional Neurology of
Psychiatric Symptoms
Metabolic and Neurological Psychiatric Mimics · Conceptual research article · No original clinical data presented

Abstract

Nutrient deficiency can alter neurological function and produce behavioral or psychiatric symptoms, but the
details depend on the nutrient, mechanism and stage of injury. B12 and thiamine illustrate distinct biochemical
vulnerabilities that cannot be repaired by a generic appeal to 'better nutrition.' The thesis is that psychiatric
assessment should identify recognizable neurological–nutritional syndromes before treating every symptom as
an autonomous brain disorder.

The same diet can lead to very different deficits

Thiamine participates in energy-related enzyme pathways, whereas B12 participates in other metabolic and
neurological processes. Both can become inadequate through absorption disorders or restricted intake, yet
their neurological presentations and urgent management differ. Risk increases in particular clinical
circumstances, including malnutrition and certain gastrointestinal disease states. A person may consume a
nutrient but fail to absorb it, while another may have adequate intake with an independent neurological
syndrome.

This makes simplistic dietary psychiatric arguments unreliable. A change in mental status during a restrictive
diet may reflect deficiency, dehydration, medications or unrelated illness rather than oxalate exposure.
Conversely, a clinically confirmed deficiency can be a true contributor even when a psychiatric diagnosis also
applies. The practical research implication is to measure the suspected mechanism and follow function after
appropriate treatment, rather than using improvements in one symptom to retrospectively validate an entire
nutritional theory.

Two nutrients, distinct disease processes

Vitamin B12 is required for one-carbon metabolism and normal nervous-system function. Deficiency can cause
macrocytic anemia, peripheral neuropathy, cognitive symptoms and neuropsychiatric presentations,
sometimes without prominent anemia. Thiamine is essential to energy metabolism; severe deficiency can
produce Wernicke encephalopathy, a potentially devastating disorder associated with confusion, ataxia and
ocular motor abnormalities. These are not interchangeable “brain nutrition” problems, and each has a different
clinical context and urgency.

Risk is about absorption as well as intake

Dietary restriction, pernicious anemia, intestinal disease and certain medications can contribute to B12
deficiency. Thiamine risk may arise with alcohol use disorder, malnutrition, prolonged vomiting,
gastrointestinal surgery or serious systemic illness. A person may consume a nutrient yet fail to absorb or use
it appropriately. This supports the Institute's recurring emphasis on transport and biological context, but it
should not be stretched into the claim that every mood disorder is nutrient malabsorption.
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Diagnostic nuance

Serum B12, complete blood counts, methylmalonic acid and related findings can be informative when
interpreted appropriately; no single test is perfect. Wernicke encephalopathy is primarily a clinical emergency,
and treatment should not be delayed in a highly suspicious presentation awaiting laboratory confirmation.
Neurological examination and risk history often matter more than an indiscriminate micronutrient panel.
Excessive doses of some supplements can also cause adverse effects, as illustrated by pyridoxine-related
neuropathy.

Psychiatric outcomes

Correcting a true deficiency may improve mental status or cognitive function, yet neurological damage can
persist after prolonged untreated disease. Patients can also have a genuine psychiatric disorder concurrent
with nutrient deficiency. That dual possibility is more clinically useful than a false choice between psychology
and biology.

Two nutrients, different neurological failure modes

Vitamin B12 and thiamine deficiencies can affect the nervous system through different biochemical routes.
B12 is important for pathways connected to myelin integrity and cellular metabolism, and deficiency may
produce peripheral neuropathy, cognitive problems, mood changes and hematologic abnormalities. Thiamine
is essential for carbohydrate metabolism and energy generation; severe deficiency can cause Wernicke
encephalopathy, a neurological emergency. Grouping both under “nutritional depression” obscures differences
in clinical urgency, associated signs, testing and treatment. Their shared lesson is that systemic nutrient
availability can produce objectively important neurological consequences.

Neither deficiency requires a textbook presentation. B12-related neurological disease may occur without
striking anemia, while thiamine-related neurological findings can be incomplete or difficult to recognize. Risk
contexts include restrictive diets, gastrointestinal malabsorption, particular medications or surgeries,
alcohol-associated illness and other forms of undernutrition. The presence of a risk factor is not proof of
deficiency, but it should guide appropriate evaluation. Severe suspected thiamine deficiency is an example
where timely established treatment is especially important because delayed recognition can lead to lasting
injury.

Why one blood test may be insufficient

A serum nutrient measurement can help, but its meaning depends on timing, supplementation and the
laboratory method. Some patients have borderline values requiring further clinical interpretation, and
neurological symptoms may have multiple causes. Functional recovery can lag behind correction of the
biochemical abnormality. Consequently, clinicians should not promise immediate normalization of mood or
cognition after a single supplement dose. Conversely, a patient whose symptoms improve after restoring a
documented deficiency provides evidence that the deficiency mattered, though it may not account for every
component of the psychiatric presentation.

The broader terrain logic involves supply, absorption, enzymatic utilization and tissue demand. Nutrient intake
alone does not guarantee biological sufficiency if intestinal absorption fails. Normal intake may also be
inadequate under unusual clinical conditions. This framework resonates with the oxalate papers, particularly
the role of fat malabsorption in modifying intestinal chemistry and the possibility of coexisting nutrient
deficiency. A patient with enteric hyperoxaluria may have neurological symptoms from vitamin deficiency
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independently of oxalate, a confounder that a serious oxalate–psychiatry study must measure.

A causal interpretation of diet-related improvement

Suppose a patient with cognitive slowing improves after a major dietary change. If the intervention increases
B12 or thiamine intake, resolves gastrointestinal symptoms and reduces oxalate exposure simultaneously, the
outcome does not identify which change mattered. Clinicians should look for objective deficiency before
attributing symptoms to a nutrient, and researchers should record relevant biochemical markers rather than
treating every improvement as confirmation of an oxalate hypothesis. The most convincing studies will
account for competing nutritional mechanisms.

This paper argues not for routine high-dose supplementation without indication, but for intellectually serious
metabolic differential diagnosis. Some psychiatric-like syndromes arise from definable nutritional neurological
disease. Their existence creates a strong reason to investigate other biochemical contributors, while their
diagnostic specificity cautions against indiscriminate claims of generalized toxicity.

A dietary history can mislead in opposite directions

A patient with a varied diet may nonetheless be nutritionally deficient because absorption is impaired, whereas
a patient with a restricted diet may maintain adequate levels through careful planning or supplementation.
Neither the label of the diet nor its moral framing establishes nutrient sufficiency. This is relevant to B12,
which depends on specific gastrointestinal processes, and to thiamine, whose requirement and depletion risk
may become important under particular clinical circumstances. The clinical question concerns effective
delivery and biological availability, not merely whether a food contains the nutrient.

An oxalate-related investigation should attend to this problem. An individual with fat malabsorption may have
elevated oxalate absorption and simultaneous micronutrient deficits. If cognitive symptoms improve after
managing the intestinal disease, one cannot assign the benefit to lower oxalate without also accounting for
improved nutrient absorption. The variables share an upstream cause but may have separate consequences. A
carefully designed study could measure both alongside the neurological endpoint, while recognizing that
clinically indicated deficiency treatment cannot ethically be withheld for the sake of a mechanistic experiment.

What recovery can tell us about injury

Rapid improvement after treating a documented deficiency supports a functional metabolic component, but
delayed or incomplete recovery does not necessarily mean the deficiency was irrelevant. Neural injury,
rehabilitation needs and comorbidity can change the timeline. The same nuance should govern future claims
about oxalate-associated psychiatric illness. If an exposure contributes to tissue injury, reducing the exposure
may prevent progression without guaranteeing immediate symptom disappearance. A theory must specify
whether it predicts reversible signaling changes, gradual repair or protection against further deterioration.
Those are materially different clinical outcomes.

One must also consider the asymmetry of risk. Failure to recognize severe thiamine-related neurological
disease can have urgent consequences, whereas indiscriminate supplementation with every possible nutrient
may create costs or adverse effects without clarifying the diagnosis. The researcher's obligation is to
distinguish a plausible mechanism from a tested treatment. A documented deficiency with an established
therapeutic pathway deserves immediate clinical attention. A speculative biochemical correlation deserves
investigation. Confusing the categories does not help the patient and weakens scientific communication.
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Symptom chronology offers another distinction. Some neurological deficits develop over months, while others
progress over days in patients under severe nutritional stress. Treating these as a single syndrome called
nutritional brain fog would obscure the mechanisms and the urgency of care. A credible metabolite hypothesis
must likewise predict whether its proposed effects are acute, cumulative or mediated through an organ injury
that evolves over time. The time course is part of the scientific claim.

Conclusion

Nutritional psychiatry is strongest when it can name a deficiency, show its pathway and demonstrate a
plausible clinical response. Broad dietary ideologies do not improve on that specificity.

Selected readings
• Neuropsychiatric manifestations in vitamin B12 deficiency: https://pubmed.ncbi.nlm.nih.gov/35337631/

• Wernicke encephalopathy diagnostic challenges: https://pmc.ncbi.nlm.nih.gov/articles/PMC7791272/



ABSURD HEALTH INSTITUTE  /  THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS 136

ABSURD HEALTH INSTITUTE · VOLUME FIVE

34 — The Diluted Mind Revisited: Psychiatric
Symptoms of Water and Sodium Imbalance
Metabolic and Neurological Psychiatric Mimics · Conceptual research article · No original clinical data presented

Abstract

Abnormal water and sodium balance can create profound cognitive, emotional and neurological consequences
through osmotic effects on the brain. This paper argues that brain function depends on regulated extracellular
tonicity, not simply adequate hydration. The relevant physiological variables include sodium concentration,
effective osmolality, duration of disturbance and the speed of correction.

Acute change and chronic adaptation are different diseases

A rapid fall in serum sodium can move water into brain cells before compensatory processes respond, leading
to dangerous cerebral swelling. Over longer intervals the brain adapts, so an overly rapid rise in sodium can
create a different injury risk. A patient with confusion, seizure or altered awareness and abnormal sodium has
a potential medical emergency, not merely an unusual psychiatric symptom. A history of excessive water
intake or prolonged fasting may be relevant, but the specific diagnosis depends on measured tonicity and the
clinical context.

The philosophical lesson extends to the oxalate question: a chemical exposure must be located in the right
compartment and tied to a mechanism that plausibly affects neural tissue. In the sodium case, the connection
is established and the risk of unsupervised correction is well known. It should not be used to imply that
ordinary urinary oxalate variation has equivalent neural consequences.

The brain inside an osmotic system

A fall in effective plasma tonicity encourages water movement into brain cells. In acute hyponatremia, cerebral
edema can develop before adaptation has time to protect tissue. Over longer periods, cells adjust osmolyte
content to limit swelling. These adaptations alter the risk of correction; the chronically adapted brain can be
injured if serum sodium rises too rapidly, producing osmotic demyelination. The clinical meaning of a sodium
concentration is therefore contingent on timing and context.

Why behavior may be the presenting sign

A patient may become confused, irritable, slowed or inattentive before anyone recognizes a metabolic
problem. Older adults with chronic hyponatremia may have impaired gait or falls. Severe cases can involve
seizures or decreased consciousness. Psychotropic medications, SIADH, low-solute intake and excessive
free-water consumption can contribute under different circumstances. An anxious patient who drinks large
quantities of water while restricting food may have risk factors, but ordinary water consumption is not
synonymous with hyponatremia.
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More than one laboratory number

Serum sodium, measured serum osmolality, urine osmolality and urine sodium are interpreted with clinical
volume status, kidney function, glucose and medication history. They help distinguish pathways; they do not,
by themselves, supply a fixed treatment rate. Correction in symptomatic cases is a medical emergency
governed by established protocols and careful monitoring. Patient-directed sodium or electrolyte
experimentation is not an adequate substitute.

The psychiatric lesson

A person with new delirium or neurological signs may need urgent metabolic evaluation even when the earliest
observable complaint is behavioral. Conversely, normal serum tonicity in a patient with chronic anxiety does
not support a dilution hypothesis. The diagnostic strength of this model arises from testable biophysics rather
than the metaphor of modern minds being “diluted.”

The brain is exquisitely sensitive to the rate of osmotic change

Hyponatremia is often introduced as a low sodium concentration, but its neurological consequences arise in
large part from the resulting osmotic relationships and the brain's adaptations. Water shifts can produce
cerebral swelling during acute disturbances, while cells adapt over time by altering intracellular osmoles. This
means that the same measured sodium concentration may have different consequences depending on how
quickly it developed. Acute severe cases can cause headache, confusion, seizures and coma. Chronic states
may produce subtler impairments, and correction itself can become dangerous if established adaptations are
disrupted too rapidly.

A well-recognized example is osmotic demyelination syndrome following overly rapid correction in susceptible
patients with chronic hyponatremia. The lesson is not that sodium abnormalities should be left untreated; it is
that effective care must consider the temporal biology of adaptation. The final laboratory number is not the
entire clinical objective. Equally important are the starting state, duration of exposure, concurrent risk factors
and speed of correction. This provides an exceptionally concrete example of the broader “terrain” principle
that physiological systems adapt to prevailing conditions and can be harmed by abrupt transitions.

Psychiatry or metabolic encephalopathy?

Hyponatremia can alter behavior and cognition in ways that might initially be mistaken for psychiatric illness.
Yet fluctuating attention, acute confusion, neurological deficits or seizures signal a different clinical priority
from an isolated mood disorder. The clinician should evaluate the medical cause, which may involve
medications, syndrome of inappropriate antidiuresis, endocrine disorders, heart or kidney disease, and
unusual water or solute intake. No psychiatric diagnosis should be made solely because a person behaves
unusually during a known severe electrolyte disturbance.

Conversely, psychiatric illness can influence fluid intake or medication exposure, contributing to hyponatremia.
This is another illustration of bidirectionality. The presence of both conditions does not establish which caused
the other. Relevant medication histories, timelines and laboratory measurements help identify a plausible
causal sequence. The distinction is particularly important when antidepressants or other medications are
involved, because the same treatment may benefit psychiatric symptoms while producing an adverse
electrolyte effect in susceptible patients.



ABSURD HEALTH INSTITUTE  /  THE BIOLOGICAL ORIGINS OF MENTAL ILLNESS 138

Implications for proposed oxalate-associated effects

The hyponatremia model demonstrates unequivocally that systemic chemistry can disturb brain function. It
does not establish that ordinary dietary oxalates disrupt neural ionic conditions. To argue for an
oxalate-mediated ionic psychiatric syndrome, investigators would need to show an actual disturbance of
mineral or renal regulation and connect it temporally to neurological outcomes. Without that step, the analogy
is rhetorical rather than mechanistic. The most interesting research question is whether severe
oxalate-associated kidney disease produces identifiable electrolyte or osmotic intermediates that contribute to
neuropsychiatric signs.

This paper's main contribution is to bring time into biochemical psychiatry. A concentration is only a snapshot
of a process; the speed and direction of change may determine injury. Terrain medicine gains explanatory
precision when it treats adaptation and safe correction as measurable processes rather than vague metaphors
for imbalance.

The rate-of-change thought experiment

Imagine two patients with the same measured sodium concentration. In one, the fall occurred over hours; in
the other, it developed gradually over days. The risks to the brain can differ because cells have had different
opportunities to adjust their intracellular osmoles. Conversely, after chronic hyponatremia develops, restoring
the number too rapidly can be dangerous even though the laboratory result is moving toward normal. The
physiology cannot be described adequately as merely “too much water” or “too little sodium.” It is a dynamic
problem involving compartments, osmotic gradients and adaptation rates.

This example offers a disciplined way to think about detoxification claims. A substance moving out of one
compartment may increase exposure in another, and an apparently beneficial correction may create a new
mismatch if physiological adaptations reverse at different speeds. That is an intriguing general systems
principle, not proof that a particular dietary intervention causes analogous neurological injury. Each proposed
comparison needs its own measurements and clinically demonstrated mechanism. The established danger of
overrapid sodium correction cannot be cited as evidence for unverified “oxalate dumping” psychiatric
syndromes.

Diagnostic and therapeutic humility

A patient with seizures, severe headache or acute confusion in the setting of abnormal sodium requires urgent
medical care. Psychologically oriented interpretations may still be relevant later, but the physiological
emergency takes precedence. For research, meaningful endpoints include recovery of attention and
neurological function, not simply normalization of a laboratory number. This paper therefore supplies an
unusually clear example of why a successful correction has to be judged by the patient's functioning and the
time course of biological adaptation.

The relation between osmolality, sodium and water balance is also not an intuitive matter of counting glasses
consumed. Kidney water excretion, solute intake, hormones and medications shape the result. Severe changes
can occur under circumstances in which the patient's behavior is itself affected by illness. For this reason,
causal attribution demands a coherent timeline of intake, renal handling, laboratory changes and neurological
signs. A proposed psychiatric treatment should never be derived from simplified hydration rules in someone
with significant sodium disturbance. Safe management follows the clinical diagnosis and the time course of
adaptation.
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Conclusion

The diluted-mind model is strongest as a defined neuro-osmotic disorder. It supports the wider argument that
psychiatric presentation may originate in whole-body physiology while reinforcing the need for urgent,
mechanism-specific care.

Selected readings
• Sterns et al., Treatment Guidelines for Hyponatremia: Stay the Course:
https://pmc.ncbi.nlm.nih.gov/articles/PMC10843202/

• Absurd Health Institute, The Diluted Mind (conceptual source book)
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35 — When Epilepsy Presents as Behavioral or
Psychiatric Change
Metabolic and Neurological Psychiatric Mimics · Conceptual research article · No original clinical data presented

Abstract

Epileptic activity can manifest as behavioral or experiential change rather than obvious convulsions. This
creates a diagnostic problem at the border of neurology and psychiatry: a person may report fear,
derealization, sensory change or confusion while the initiating event is an abnormal electrical network state.
The thesis is that temporal pattern and associated neurological signs can sometimes reveal a causally distinct
syndrome hidden beneath psychiatric description.

Network physiology changes the meaning of a symptom

A brief, stereotyped episode differs from continuous generalized anxiety even when both are described as
'panic.' Post-event confusion, automatisms or observed unresponsiveness can raise concern for a seizure
disorder, although none is diagnostic alone. EEG and prolonged monitoring have important limitations, and a
normal short recording does not automatically rule out intermittent events. The proposed causal argument
must therefore integrate witness description, time course, context and testing.

An oxalate hypothesis about altered neural excitability would face a demanding comparator in epilepsy. To
claim oxalate-induced seizures or behavioral episodes, investigators would have to show a credible oxalate
exposure and intermediary, not simply invoke 'ionic imbalance' after an episode. Well-characterized seizure
syndromes provide a stronger model of how objective network evidence can substantiate an unusual
psychiatric presentation.

Time structure matters

An abrupt stereotyped episode lasting seconds or minutes differs from persistent hallucinations lasting days,
though exceptions occur. Focal seizures involving temporal or related networks may produce sudden fear, déjà
vu, unusual odors, visceral sensations or impaired awareness. Postictal states can include confusion, agitation
or less commonly psychotic phenomena. Recurrent stereotyped events, nocturnal episodes, witnessed
automatisms or new focal neurological findings make neurological evaluation more relevant.

EEG and its limitations

Electroencephalography can provide crucial evidence, but a normal routine study does not exclude epilepsy.
The probability of detection depends on seizure frequency, event timing and recording duration. Brain imaging
and neurological examination may be appropriate according to presentation. Conversely, an incidental EEG
abnormality cannot automatically explain every psychiatric symptom, and psychogenic nonepileptic seizures
require careful, non-stigmatizing differential assessment rather than dismissal.
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Why medication interpretation matters

Antiseizure drugs can influence mood and cognition. Psychiatric medications can affect seizure threshold
under some conditions. Drug changes, sleep loss, intoxication or withdrawal may alter the clinical picture.
Treatment of an actual epileptic disorder and management of coexisting psychiatric illness can proceed
together, but each requires its own diagnostic reasoning.

A bridge to inflammatory and metabolic disease

Autoimmune encephalitis, electrolyte disorders, toxic exposures and structural brain lesions may produce both
seizures and psychiatric manifestations. The coexistence of two syndromes should prompt consideration of a
unifying cause when the pattern warrants it, but it is also possible for them to be independent. This distinction
safeguards against casually reclassifying all panic attacks as occult seizures.

Seizure phenomena can be misread as psychiatric behavior

Focal seizures may produce unusual sensations, fear, perceptual changes, automatisms or episodes of altered
awareness. Some neurological events are brief and stereotyped, while psychiatric episodes often have a
different temporal structure. The distinction is not absolute, and comorbid epilepsy and psychiatric illness are
possible. Nevertheless, recognizing a recurrent, stereotyped spell can prevent misinterpretation of a
neurological symptom as deliberate behavior or a primary psychotic experience. Detailed witness descriptions,
event duration, recovery pattern and associated motor or autonomic features are often valuable.

The clinical evaluation depends on context. EEG can identify epileptiform activity, but a normal routine EEG
does not exclude epilepsy. Brain imaging may identify structural contributors in selected patients, while
medication history and metabolic disturbances can inform seizure risk. An acute episode of confusion after a
seizure has a different causal significance from a long-standing fixed belief or a mood syndrome. When altered
behavior is accompanied by loss of awareness, injuries or recurring stereotyped events, neurological
evaluation is important.

Network instability as a general biological concept

Epilepsy illustrates that a change in neural network excitability can produce behaviors, experiences and
emotions without any primary intention. This observation supports the legitimacy of investigating other
metabolic or inflammatory influences on network regulation. However, mechanistic similarity is not
equivalence. Oxalate-associated psychiatric hypotheses must demonstrate that physiologically plausible
exposures actually alter neural excitability; the existence of seizures from other causes cannot fill that
evidentiary gap. The most direct experiments would examine appropriate cellular electrophysiology alongside
realistic concentrations and tissue transport data.

Metabolic triggers can contribute to seizures in medically vulnerable patients, including severe glucose or
electrolyte abnormalities. A patient with significant renal dysfunction may have several pathways toward
altered excitability. That does not imply that a person with high urinary oxalate and normal renal function has
a seizure disorder. Clinical risk depends on the full neurological and metabolic setting, not a dietary category.
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Distinguishing psychiatric phenomenology from episode physiology

A useful research project would classify sudden fear episodes according to their temporal pattern, associated
symptoms and objective neurological findings. It could compare individuals with confirmed focal epilepsy and
patients diagnosed with panic disorder, recognizing that some symptoms overlap. Careful ascertainment
would reduce the risk of retrospective labeling. For patients with established epilepsy, mood and cognitive
outcomes can be examined in relation to seizure frequency, medication effects and sleep, since each may
influence reported psychiatric symptoms independently.

The broader terrain lesson is that neural networks are physiological systems sensitive to multiple inputs. A
clinical symptom may be the visible manifestation of altered circuit dynamics rather than a simple
psychological state. But the hypothesis becomes useful only when it changes the diagnostic or experimental
prediction. Severe new neurological events require appropriate assessment; the presence of an interesting
metabolic hypothesis is not a reason to postpone it.

The timing of a symptom is diagnostic information

A brief episode of intense fear occurring in a stereotyped pattern with altered awareness may be
physiologically distinct from generalized anxiety lasting hours. A person may describe both as “panic,” but the
time course, automatisms, confusion afterward and witness observations change the differential. A neurologist
evaluating possible focal seizures may request EEG or imaging as appropriate, recognizing that routine tests
have limitations. The goal is not to treat every panic episode as epilepsy; it is to avoid assuming that a familiar
psychiatric description establishes the underlying mechanism.

Network measures can test mechanisms without proving etiologies

An EEG abnormality can support particular neurological diagnoses, but it does not explain every subjective
experience. Likewise, functional brain imaging or an experimental measure of network variability cannot
establish that oxalate caused a psychiatric symptom. A proposed direct neural oxalate effect would require
realistic concentration ranges, adequate transport into neural compartments and reproducible
electrophysiological changes. Even a positive cell experiment would not identify the clinical syndrome. A
carefully sequenced research program first identifies the physiological effect and then evaluates whether it
occurs in real patients.

Avoiding retrospective trigger myths

Patients often search for foods, stressors or sleep patterns preceding a seizure or unusual experience. Some
triggers are clinically meaningful, but ordinary coincidence is common. If a person had a high-oxalate meal
before one episode, that observation alone does not show causation. Replicated exposure–outcome patterns,
controlled analyses and objective measures would be needed. The same logic applies in broader psychiatry: a
plausible trigger is not a demonstrated cause until it predicts outcomes beyond chance and confounding.

Another important variable is the effect of antiseizure medications themselves. A patient's mood, fatigue or
cognition may change because of seizure frequency, medication adverse effects, sleep loss or all three. If an
unconventional diet changes these outcomes simultaneously, the improvement cannot automatically be
assigned to a new proposed neural toxin. Longitudinal studies should record seizure control and medication
changes alongside psychiatric endpoints. Otherwise a valid neurological benefit may be attributed to an
unsupported mechanism, making the resulting paper less accurate even when the patient truly improved.
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A future oxalate-related electrophysiology study would also need to distinguish seizure threshold from chronic
psychiatric function. Demonstrating a small change in neuronal excitability in vitro does not by itself explain
hallucinations, depression or autism. Researchers should move stepwise from realistic exposure to cellular
response, then to validated physiological endpoints and finally to clinically meaningful phenomena. Each
transition requires evidence and may fail independently.

The most important practical difference is that recurrent stereotyped spells should be evaluated as potential
neurological events even when the patient uses psychiatric language to describe them. A descriptive word
such as “panic” cannot settle whether consciousness, sensory processing or autonomic activity changed
through a seizure mechanism. The differential depends on the complete episode and its aftermath.

Conclusion

The brain is an electrical organ, and some apparently psychiatric experiences are electrical events. The
scientific gain comes from characterizing those events precisely rather than replacing all psychiatry with an
unmeasured neural hypothesis.

Selected readings
• Dalmau et al., Anti-NMDA encephalitis and seizures: https://pmc.ncbi.nlm.nih.gov/articles/PMC2607118/

• Pollak et al., Neurological evaluation in atypical psychosis: https://pubmed.ncbi.nlm.nih.gov/31669058/
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36 — Delirium Is Not Primary Psychosis
Metabolic and Neurological Psychiatric Mimics · Conceptual research article · No original clinical data presented

Abstract

Delirium is an acute disturbance of attention and awareness frequently associated with medical illness,
medication effects or physiological derangement. Its ability to resemble psychosis is a critical clinical fact. This
paper argues that changes in timing, attention and consciousness should be interpreted as potential evidence
for an active medical process before they are subsumed into an established psychiatric diagnosis.

Acute confusion calls for a causal search

A patient who becomes disoriented over hours or days after infection, surgery, medication change or organ
dysfunction presents a different syndrome from a person with years of stable psychotic symptoms. Delirium
can fluctuate and may feature frightening perceptual experiences, but its defining attentional disturbance
changes the diagnostic pathway. Causes are often multiple: pain, sleep disruption, dehydration, metabolic
abnormalities and drug toxicity can combine. No single serum marker can replace clinical assessment.

Severe oxalate nephropathy could enter the causal chain by contributing to renal dysfunction and metabolic
encephalopathy. That is a biologically plausible route, especially in a documented systemic oxalate disorder. It
does not follow that delirium in an otherwise well person should be attributed to dietary oxalate. The testable
claim is mediated physiology: evidence of renal or metabolic disturbance temporally linked to the mental-state
change.

The distinguishing features

Delirium commonly develops over hours or days and fluctuates. Inattention, disorientation, sleep–wake
disturbance and changes in arousal are central features. Hyperactive delirium may look like severe agitation or
psychosis; hypoactive delirium may be mistaken for depression or apathy. A person with schizophrenia may
also develop delirium, so preexisting psychiatric diagnosis does not immunize against new medical illness.

Why medical causation is heterogeneous

Infection, hypoxemia, medication toxicity, withdrawal, metabolic abnormalities, organ failure, surgery, severe
pain and sleep deprivation can precipitate delirium. A single neurotransmitter explanation is inadequate;
systemic illness interacts with neural networks, vulnerability and environmental stressors. The correct
assessment does not automatically invoke rare causes before evaluating common and dangerous ones.

Oxalate in its proper place

Severe oxalate nephropathy could contribute to renal dysfunction, and severe renal dysfunction may be
associated with encephalopathy. That is a conceivable indirect pathway. The presence of delirium, however,
does not justify searching for dietary oxalate as a default cause, nor does elevated urinary oxalate prove that
it caused the mental-state change. Kidney chemistry, fluid status, infection and medication exposures offer
more immediate and generally more probable targets for evaluation.
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Consequences of the distinction

Delirium can be a medical emergency requiring prompt identification and treatment of underlying contributors
and careful supportive care. Sedating an agitated patient without investigating the underlying cause may
conceal clinical deterioration. Yet behavioral safety can require simultaneous symptomatic management. The
right response is integrated medicine, not the artificial opposition of psychiatry and general medical care.

Attention and fluctuating awareness are diagnostic clues

Delirium is an acute disturbance in attention and awareness that often fluctuates and may involve cognition,
perception, sleep and behavior. It can present with agitation, hallucinations and fear, but it also frequently
presents in a quiet, withdrawn form that is easy to miss. A primary psychiatric diagnosis based solely on the
most visible behavior risks overlooking infection, metabolic injury, intoxication, withdrawal, medication toxicity
or organ dysfunction. The critical distinction is not whether the patient appears distressed or bizarre; it is
whether there is acute alteration from baseline, impaired attention and a medically significant underlying
process.

The causes are frequently multiple. An older patient with infection may also be dehydrated, sleep-deprived
and taking medications that alter cognition. Treating one factor may not immediately resolve the syndrome,
because the organism is experiencing several interacting burdens. This exemplifies the volume's focus on
physiological context, but it should not be reframed as evidence of an undefined “toxic terrain” without
diagnostic work. The responsible pathway includes history from caregivers, neurological and medical
examination, relevant medication review and targeted investigations guided by the presentation.

Why the oxalate question needs this distinction

Severe oxalate-associated kidney injury can contribute to systemic illness and, if kidney function is
compromised, to metabolic disturbances capable of altering mental status. A person in that state may
experience delirium or encephalopathy rather than a primary psychotic disorder. This is an important plausible
causal bridge and should be examined seriously. However, a patient with hallucinations and preserved kidney
function cannot be assumed to have oxalate neurotoxicity simply because calcium oxalate is known to injure
renal tissue. Demonstrating altered attention and systemic disease would materially change the inference.

The research endpoint should therefore distinguish delirium from psychosis, depression and anxiety. A study
that pools all behavioral symptoms as “psychiatric illness” could appear to support an oxalate hypothesis
because a subset of patients has kidney-mediated encephalopathy, even if the proposed mechanism has no
relation to chronic psychiatric disease. This would be an analytical success only in a superficial sense; it would
misidentify the biological phenotype. Precise syndromic classification is a necessary part of causal explanation.

Outcomes beyond symptom suppression

In delirium, improvement means more than a reduction in agitation. Restoration of sustained attention,
orientation, sleep–wake regulation and underlying medical stability matters. Sedating medications may reduce
visible disturbance without correcting the physiological cause, which illustrates why behavior is an incomplete
proxy for brain function. In hospital or long-term care settings, appropriate supportive measures and the
treatment of precipitating illness are central. A biochemical marker returning to normal does not alone
establish that cognition has recovered.

The larger conclusion is a methodological one: serious biological psychiatry begins by asking what kind of
disturbance is present. The answer determines which organ systems, time courses and medical emergencies
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to prioritize. Delirium is not simply dramatic psychosis, and its recognition protects patients from both delayed
medical treatment and implausible psychiatric theories.

Quiet delirium can be more easily missed than dramatic behavior

The stereotyped picture of delirium is an agitated, hallucinating patient. Yet hypoactive delirium may present
as withdrawal, slowed responses and apparent depression. A patient may be described as uncooperative or
uninterested when the central problem is impaired attention. Recognition depends on establishing an acute
change from baseline and evaluating fluctuation over time. Family observations can be valuable, especially
when a person appears superficially oriented during a brief encounter but cannot sustain attention or follow
ordinary tasks. Overlooking the syndrome can delay identification of serious precipitating disease.

Why multiple medical insults matter

An older patient with an infection may also be dehydrated, have kidney dysfunction, take sedating medications
and sleep poorly. None of those variables alone may fully explain the deterioration, but together they can
substantially reduce cognitive reserve. This does not require imagining a mysterious toxin. It requires
identifying and managing known contributors. A terrain model that refers to a “toxic load” should specify the
actual clinical insults and avoid attributing delirium to an unmeasured dietary metabolite when clear medical
causes are present.

The relevance of oxalate-related illness

In severe oxalate nephropathy, acute renal or metabolic complications could contribute to delirium. That is a
plausible indirect mechanism with recognizable clinical intermediates. But delirium from severe renal illness
must not be used as proof that ordinary high-oxalate foods cause chronic psychosis. The clinical state,
magnitude of exposure and neurological endpoint differ. A useful research project would identify whether
confirmed oxalate disease predicts delirium beyond the general effects of kidney injury, rather than treating
any confusion in an oxalate-exposed patient as diagnostic confirmation.

Improvement in visible agitation must not be confused with restored cognition. A sedated patient may appear
calmer while remaining inattentive, disoriented or physiologically unstable. Clinical outcome measures should
therefore assess awareness and functional recovery as well as behavior. This principle also matters when
exploring metabolic psychiatric hypotheses: a short-term change in anxiety does not establish that a
presumed toxin has been cleared or that brain function has normalized. The endpoint must match the
proposed mechanism, and adverse effects should remain visible in the analysis.

The importance of baseline information is often underappreciated. Family members may recognize subtle
changes in attention or daily functioning long before an isolated bedside assessment can establish their
significance. That information should be integrated with medical findings rather than dismissed as anecdote or
treated as definitive proof of a proposed cause. A good delirium evaluation weighs history, observable
cognition and physiological context together, particularly when symptoms fluctuate.

Conclusion

Delirium shows why the same outward behavior can demand radically different treatment. Its lesson for
frontier medicine is to pursue mechanism with urgency and precision, not to turn every medical emergency
into a favored toxin narrative.
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Selected readings
• Dalmau et al., Neurological syndromes presenting with psychiatric features:
https://pmc.ncbi.nlm.nih.gov/articles/PMC2607118/

• Bhat et al., Severe postpartum psychiatric differential: https://pmc.ncbi.nlm.nih.gov/articles/PMC11058913/
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37 — When Treatment-Resistant Depression Is Not
Simply Depression
Treatment Resistance Reconsidered · Conceptual research article · No original clinical data presented

Abstract

Persistent depressive symptoms after apparently adequate treatment invite causal reassessment, but
'treatment resistance' is not itself an etiology. This paper proposes that some nonresponse reflects a mismatch
between the intervention and the process maintaining the patient's disability—sleep disruption, pain, medical
illness, drug exposure or a distinct psychiatric course. A more mechanistic classification might improve
recovery without denying the value of established psychiatric care.

Treatment failure can have several non-equivalent meanings

A person who cannot tolerate an adequate medication dose has a different problem from someone who
completes a sound trial with persistent symptoms. The same symptom score can conceal severe insomnia,
cognitive slowing, grief, medication adverse effects or ongoing psychosocial stress. These differences matter
because they alter what should be investigated and what an improvement would signify. A biologically
informed review would examine the quality of prior treatment, diagnostic accuracy, comorbidity and actual
functional outcomes before hypothesizing hidden toxins.

The oxalate hypothesis could become relevant if a patient has independently established metabolic
abnormalities, but it cannot be inferred merely from antidepressant nonresponse. A persuasive study would
prespecify an oxalate-positive subgroup and ask whether targeted management of its confirmed medical
disorder changes independently rated outcomes compared with appropriate controls. Such evidence would
add a causal tool rather than displace psychiatric treatments through assertion.

Resistance is a description, not a cause

A depression score that remains high after treatment establishes persistent symptoms; it does not specify why
the treatment failed. Dose, duration, adherence, tolerability, drug interactions and access to appropriate
psychotherapy may all matter. A trial interrupted by adverse effects is not equivalent to a fully adequate
course that produces no improvement. Comorbid pain, insomnia, substance use or unresolved social stress
may dominate clinical outcomes even if some depressive features respond.

Medical causes and modifying illness

Hypothyroidism, severe anemia, B12 deficiency, certain neurological disorders, inflammatory disease or
medication effects may contribute to depression-like symptoms. True medical conditions should be
investigated when history and examination support them, not assumed in every individual with persistent
depression. Rare disorders such as Wilson disease, porphyria or autoimmune encephalitis become relevant
through characteristic multisystem signs; broad testing without clinical clues can create incidental
abnormalities and false confidence.
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Psychological and social dimensions remain biological realities

Persistent trauma exposure, isolation, financial stress and sleep loss influence the patient's capacity to
recover. Recognizing these factors does not reduce symptoms to weakness or imply that biochemical therapy
is unnecessary. The point is that medication acts within an organism and a life, not in isolation. A patient
receiving an appropriate drug while facing severe ongoing insomnia may remain unwell even if the drug's
receptor effects are as expected.

A state-based interpretation with limits

The Institute's coherence model proposes examining energetic availability, regulatory flexibility and temporal
organization as potential treatment moderators. That model has not been validated as a formal psychiatric
stratification tool. It may nonetheless help organize questions about sleep, physiological illness and
intervention burden. The alternative hypothesis is simply that the drug is not effective for that patient's
disorder; any state-based theory must be able to admit this possibility.

Treatment resistance can be a property of the diagnosis rather than the person

A patient may be described as having treatment-resistant depression after insufficient response to
appropriately selected treatments, yet the label itself does not explain why treatments failed. Some patients
have bipolar depression misidentified as unipolar illness. Others have a prominent anxiety disorder,
substance-related effects, chronic pain, sleep apnea, thyroid disease, neurological illness, medication
interactions or severe psychosocial stress that changes response. Still others have genuinely difficult
depressive illness despite accurate assessment. The purpose of examining the differential is not to deny
psychiatric diagnoses but to recognize heterogeneity before attributing failure to an obscure biological cause.

The reliability of a treatment trial depends on dose, duration, adherence, tolerability and whether meaningful
functional endpoints were monitored. A medication may appear ineffective because it was not taken
consistently, because side effects dominated, or because the chosen outcome did not reflect the patient's
central complaint. Conversely, repeated ineffective trials do not prove that all conventional mechanisms have
been exhausted. Psychiatric diagnosis and treatment response involve probability and changing clinical
information; they are not settled by a single blood panel or a broad “root cause” label.

Medical comorbidity can conceal distinct trajectories

Suppose a patient with long-standing fatigue, cognitive slowing and depressed mood also has a nutritional
deficiency or clinically significant thyroid disorder. Correcting the medical problem may improve some
symptoms, but the patient may still have a separate mood disorder. The two conditions can overlap without
one wholly replacing the other. Sleep disorders are especially important because sleep impairment can sustain
mood and cognitive symptoms while undermining the response to psychiatric treatment. Effective integrated
care asks which symptoms belong to which mechanism and measures outcomes over time.

The proposed oxalate–psychiatry relationship is one candidate for future investigation in this context,
particularly among patients with objective hyperoxaluria, malabsorption or oxalate-related kidney disease. Yet
these patients may also have other nutritional and systemic problems. It would be premature to relabel
treatment-resistant depression as hidden oxalate toxicity. The more credible research question is whether a
characterized metabolic subgroup shows altered psychiatric outcomes after established causes and
confounders are addressed.
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How to make the assessment more rigorous

A structured review can examine the original diagnostic formulation, prior treatment adequacy, medications,
sleep, substance use, relevant medical conditions and patient-defined functional goals. Tests should be guided
by clinical suspicion rather than ordered indiscriminately. The quality of this review can be assessed: did the
revised formulation lead to a different prediction, intervention or outcome? If not, the exercise may have
added complexity without useful knowledge. A true biological differential must produce clinically
discriminating information.

Longitudinal symptom and function tracking can be helpful, but time-series patterns alone are not proof of a
causal pathway. Changes in diet, life circumstances and therapy often occur together. To evaluate an
unconventional contributor such as oxalate, researchers should first document abnormal oxalate physiology
and then determine whether it adds predictive value over standard clinical variables. The scientific aim is not
to discredit psychiatry; it is to make treatment response less mysterious by identifying mechanisms that can
actually be tested.

The paradox of adding more treatment to an uncertain formulation

After several medication trials, a clinician may face a choice between escalating treatment and revisiting the
diagnosis. Both can be reasonable depending on the circumstances; what matters is whether the previous
treatments were adequate and whether the patient's presentation contains evidence of a missed biological
condition. New-onset cognitive decline, prominent sleep disturbance, unexplained neurological findings or a
characteristic endocrine symptom pattern may justify a different workup. Yet repetitive testing without clinical
indicators can create false leads and distract from established treatment options. The existence of an
unexplained symptom does not justify assigning it to an unvalidated metabolic mechanism.

A study of residual symptom clusters

Research could distinguish patients whose primary remaining problem is low mood from those with disabling
fatigue, cognitive deficits or sleep instability after partial treatment response. Medical comorbidities might be
distributed differently across these groups, making a generic treatment-resistant label less useful. A
documented oxalate disorder could be recorded as an exploratory variable, but an exposure hypothesis should
be evaluated against established contributors such as sleep apnea, medications and nutritional deficiency. A
positive association could motivate targeted investigation; a null finding would prevent costly misdirection.

Function is the indispensable outcome

Even when laboratory correction and mood improvement occur, the person may remain unable to perform
normal activities. Rehabilitation, environmental change and other support can matter alongside biological
treatment. Thus a mechanistic success should not be reported as complete reversal unless sustained function
improves. The Institute's most promising contribution may be identifying interacting causes of incomplete
recovery rather than promoting one new universal explanation for difficult psychiatric cases.

The revised formulation should also be evaluated prospectively. If a clinician identifies a previously
unrecognized sleep disorder, the next question is whether its appropriate treatment improves the symptom
domain it plausibly affects. If persistent depression remains, the original psychiatric diagnosis may still be valid
and require ongoing treatment. A biologically informed approach can add an important causal contributor
without turning diagnosis into an either–or contest between mental and physical illness. This is the standard
that experimental oxalate hypotheses should eventually meet: additional explanatory power and improved
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patient outcomes, not merely a new label for symptoms.

Conclusion

The intellectual advance is to treat treatment resistance as a question about mechanisms and adequacy, not a
final diagnosis. The strongest controversial claims must change prediction and decision-making in a defined
group.

Selected readings
• Raison et al., Inflammation and treatment-resistant depression: https://doi.org/10.1001/2013.jamapsychiatry.4

• CPIC antidepressant pharmacogenetics guideline: https://pmc.ncbi.nlm.nih.gov/articles/PMC10564324/

• Heinrich and Grahm, Thyroid disease presenting as psychiatric illness: https://pmc.ncbi.nlm.nih.gov/articles/PMC419396/
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38 — Psychiatric Pharmacogenomics: Metabolism,
Exposure and Variable Response
Treatment Resistance Reconsidered · Conceptual research article · No original clinical data presented

Abstract

Psychiatric drug response depends partly on exposure: a prescribed dose does not guarantee the same
concentration or effect in every person. Genetic differences in drug-metabolizing enzymes, interactions, organ
function and adherence can influence effectiveness and adverse effects. This is a concrete example of a
biological explanation for apparent psychiatric treatment failure that can be investigated quantitatively.

Dose is an instruction; exposure is what reaches the body

Two patients receiving the same antidepressant may achieve different blood concentrations because of
metabolic variation or interacting medications. Yet pharmacogenetic findings do not predict every dimension
of response, and many variants have limited or drug-specific clinical usefulness. A genotype without a relevant
substrate or clinical context should not be treated as a universal map of the mind. The stronger study would
combine genotype, medication record, measured or inferred exposure, adverse-effect timing and clinical
outcomes.

This creates a useful boundary for the oxalate hypothesis. If drug nonresponse is explained by abnormal drug
exposure, blaming oxalate would not improve the account. If independently documented oxalate-related
illness affects kidney function or medication handling, that would suggest a measurable interaction, not a
direct chemical cause of every psychiatric symptom. Mechanistic psychiatry should embrace these distinctions
instead of forcing all response variability into one favored theory.

A concentration is not an effect

Drug response depends on dose, absorption, liver metabolism, kidney function, interactions, receptor
sensitivity, illness type and adherence. A poor metabolizer may experience higher exposure to a medication
cleared through a relevant pathway; a rapid metabolizer may experience lower exposure. Even then, the
relationship between plasma concentration and clinical improvement is not uniform. Psychiatric symptoms
arise from complex networks, and drug effects cannot be predicted from one enzyme genotype alone.

What the guideline evidence supports

The Clinical Pharmacogenetics Implementation Consortium has published recommendations addressing
CYP2D6, CYP2C19 and CYP2B6 relationships with selected serotonin-reuptake inhibitors. Its 2023 guideline
also examined SLC6A4 and HTR2A but did not find sufficient evidence to support their routine clinical use for
antidepressant prescribing. This is an important contrast: some genomic information helps with exposure and
tolerability while other appealing variants do not add useful clinical prediction.
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Confounding from clinical state

Drug interactions can inhibit or induce relevant pathways, creating a functional phenotype different from
genotype alone. Liver disease, age, inflammatory illness and concurrent drugs can affect metabolism. An
apparent pharmacogenetic mismatch may actually reflect an interacting prescription or an unsuitable
diagnosis. Conversely, a medication that is metabolized predictably may still fail because the underlying
disorder does not respond to its therapeutic mechanism.

The future of personalized prescribing

The most rigorous model integrates validated genotype–drug information with symptoms, side effects, prior
response, relevant laboratory information and patient goals. It does not sell a genetic result as a complete
explanation of someone's depression. The clinical value of a test lies in whether it changes a prescribing
decision and improves an outcome, not how many genes appear on a report.

Prescribed dose is not identical to biological exposure

Two patients taking the same nominal psychiatric medication dose may experience different systemic
exposure because of differences in absorption, metabolism, interactions and elimination. Genetic variation in
enzymes such as CYP2D6 and CYP2C19 can influence the handling of selected medications, although the
clinical importance depends on the specific drug and genotype. Age, liver disease, smoking, interacting
medications and adherence also matter. This provides a useful challenge to the idea that an inadequate
response automatically means the psychiatric diagnosis is wrong or the medication target is irrelevant. The
patient may not have received the expected effective exposure—or may have experienced excess exposure
and adverse effects.

A pharmacogenomic result is a modifier of probability, not a machine that predicts the ideal medication for
every person. Many advertised broad combinatorial psychiatric tests have limitations in clinical validation, and
evidence of improved outcomes is not uniform across products and settings. Guidelines for individual
drug–gene pairs can be informative where a clinically actionable relationship has been established, but a
generic “green/yellow/red” panel should not replace medication history, clinical response and shared
decision-making. The consequence of a genotype depends on which treatment is being considered.

Metabolic state changes response independently of genotype

An acute inflammatory illness may alter drug metabolism, while gastrointestinal disease can influence
absorption. Kidney or liver dysfunction can change elimination of certain agents or metabolites. Sleep,
nutritional intake and concurrent medications may affect both efficacy and tolerability. These mechanisms
complicate attempts to infer treatment resistance from one failed trial. A person whose medication exposure
shifts during severe illness may appear to have a rapidly changing psychiatric disorder when part of the
change reflects pharmacokinetics or adverse effects.

The oxalate-associated hypotheses are relevant only indirectly here unless a specific drug–oxalate interaction
has been demonstrated. A patient with advanced oxalate-associated renal dysfunction may require careful
review of drugs affected by renal clearance, but it would be unsupported to claim that elevated oxalate
universally alters psychiatric drug metabolism. If a proposed interaction is important, the researcher should
identify the drug, pathway, clinical dose and expected change in exposure. The presence of a broad terrain
framework does not exempt a claim from pharmacological specificity.
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A research design centered on function

An informative medication-response study could measure genotype when indicated, actual prescribed and
taken doses, relevant drug concentrations where validated, medical comorbidity, adverse effects and
meaningful outcomes. It should distinguish inadequate exposure from true pharmacodynamic nonresponse. An
improvement in symptom score may coexist with disabling adverse effects; a successful treatment outcome
requires considering functioning, sleep and patient priorities. Conversely, an unusual genotype without an
actual treatment consequence may be interesting but clinically incidental.

The broader lesson is that molecular mechanisms matter most when they change what happens in real
patients. Pharmacogenomics supports biological psychiatry because it illustrates a measurable pathway from
individual physiology to treatment exposure. It also warns against excessive confidence in biomarkers
divorced from context. The best terrain explanation uses molecular information to refine—not replace—clinical
interpretation.

A genotype cannot diagnose a treatment response by itself

Suppose genetic testing suggests that a patient metabolizes a particular medication unusually quickly. This
may help explain a low exposure at a standard dose, but the interpretation depends on adherence, competing
drugs, clinical dose and whether the enzyme is actually important for that compound. Another patient may
have a genotype associated with slower metabolism but take a dose that is appropriate and well tolerated. The
meaningful question is whether genetic information changes the prediction of exposure or outcome in a
validated way. Without that link, the result is a biological curiosity rather than a treatment plan.

The confounding role of systemic illness

Inflammation, liver impairment and renal dysfunction can influence medication effects through mechanisms
not captured by the genetic test. A patient with serious oxalate-associated kidney disease might have altered
clearance of certain agents, but the relevance is medication-specific and depends on actual renal function. It
would be inaccurate to describe elevated urinary oxalate as a universal determinant of psychiatric drug
effectiveness. The correct terrain model identifies the drug, metabolic or renal pathway, relevant tissue
exposure and adverse-effect profile.

Testing causation with exposure measurements

Where therapeutic drug monitoring is clinically validated, measured concentrations can sometimes help
distinguish inadequate exposure from pharmacodynamic nonresponse. Monitoring symptoms and adverse
effects remains essential because concentration alone does not equal benefit. In research, genotype,
measured exposure, clinical state and function should be linked prospectively, with attention to medication
changes over time. A treatment-response theory becomes useful when it predicts a result more accurately
than standard assessment and when acting on it improves outcomes in independent patients.

A particularly misleading situation occurs when multiple interacting medicines are changed together. If a
patient improves, one cannot tell whether the relevant factor was genotype-guided dosing, removal of a
pharmacokinetic interaction or a nonspecific effect of better adherence. Research designs should document
the full medication regimen and ideally isolate the decision being tested. The existence of a biological
explanation for variability does not mean that every genetic assay delivers useful information. Good
pharmacogenomic practice respects both the strength of the drug-specific evidence and the practical
consequences for the individual.
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The most useful pharmacogenomic result is one that changes a concrete, evidence-based clinical decision. A
genotype that predicts exposure to a particular medicine may justify closer monitoring or a different dosing
strategy in appropriate circumstances. A broad prediction about mental health based on several unvalidated
gene associations is a different proposition. Patients should be told which part of the report is clinically
actionable and which part remains exploratory.

Conclusion

Pharmacogenomics is an example of biological precision grounded in exposure and mechanism. Its lesson is
that causal explanation improves when the intermediate variable can actually be measured.

Selected readings
• Bousman et al., CPIC Guideline for Serotonin Reuptake Inhibitors (2023): https://pubmed.ncbi.nlm.nih.gov/37032427/
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39 — Iatrogenic Psychiatry: When Treatment Produces
New Symptoms
Treatment Resistance Reconsidered · Conceptual research article · No original clinical data presented

Abstract

Treatments intended to improve psychiatric illness can themselves cause new mental or behavioral symptoms.
Medication-induced agitation, insomnia, withdrawal, delirium or cognitive effects can be misread as disease
progression. The paper's thesis is that iatrogenic causation must remain visible in any biological psychiatry
framework, because chronology and intervention exposure may explain a syndrome more directly than a
newly proposed underlying metabolic disorder.

The treatment timeline is a causal instrument

A medication started days before new agitation provides a different clue from a long-standing, unchanged
treatment. Dose changes, combinations, renal or hepatic function and abrupt discontinuation can all alter
exposure and effect. Yet temporal association does not always establish causation: patients often receive
treatment because their condition is already worsening. The correct analysis asks what changed first, which
adverse-effect patterns are documented, and what alternative processes were active at the same time.
Unsupervised abrupt medication withdrawal can be dangerous and should not be used as a casual experiment.

An oxalate-related attribution must survive the same scrutiny. If symptoms begin after a psychoactive drug
change and no oxalate disturbance is measured, a metabolic narrative has little explanatory advantage.
Conversely, serious renal disease may alter drug handling and create an interaction between the metabolic
and iatrogenic pathways. The interesting mechanism could be combined causation rather than a simple
one-agent story.

The akathisia example

Akathisia involves an often intensely distressing internal restlessness with observable movement or difficulty
remaining still. It is associated with antipsychotic medications and has also been reported with other
psychotropic classes. A patient may describe panic, agitation or unbearable internal discomfort rather than use
the term akathisia. Increasing medication under the assumption that agitation represents worsening psychosis
could worsen an adverse drug effect in some situations. Standardized evaluation and recognition of timing are
important.

Activation, sedation and withdrawal

Medication changes can alter sleep, autonomic state and cognitive performance. Activation after initiation or
dose escalation requires distinction from mania, anxiety and ordinary treatment adjustment. Sedation can be
mistaken for depressive slowing; emotional blunting for persistent anhedonia. Abrupt withdrawal of some
medications can produce distressing physiological and psychiatric symptoms. The relationship between onset
and prescription changes is informative but not sufficient by itself: worsening illness can happen at the same
time.
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A chronology-centered method

A useful medication timeline records agent, dose, start, titration, discontinuation, concurrent drugs and the
first appearance of each symptom. The clinician asks whether symptoms were present before exposure,
whether they are recognized adverse-effect patterns and whether an alternative medical explanation is
plausible. A clinically supervised medication adjustment may clarify cause, but unsafe abrupt discontinuation
or unmonitored changes are not appropriate experiments.

Why the idea matters for medical theory

The phrase “treatment resistance” can conceal an adverse-effect phenotype, while the phrase “drug toxicity”
can conceal illness progression. Both are forms of premature causal closure. A serious systems model
examines interventions as new biological exposures with intended and unintended effects, and accepts that
the safest action may sometimes be simplification rather than intensification.

The treatment can become part of the presenting syndrome

A patient may develop insomnia, agitation, cognitive slowing or perceptual disturbance during treatment for
an unrelated condition. The causal possibilities include a direct drug adverse effect, a withdrawal
phenomenon, an interaction, a dose-related exposure change or progression of the original illness.
Corticosteroids, some stimulants, certain neurological medications and many other drug classes can produce
clinically important neuropsychiatric changes in susceptible people. Recognizing this possibility does not mean
that prescribed psychiatric medicines are generally harmful or unnecessary. It means that a careful chronology
of exposures is part of diagnosis.

A common error is to interpret every new symptom as evidence that the underlying psychiatric disorder has
worsened. If the symptom appeared after a dose increase, withdrawal or addition of an interacting agent,
medication effects should be considered. However, temporal sequence alone is not enough. Illness severity
can prompt medication changes immediately before natural deterioration, creating confounding by indication.
A structured assessment asks whether the adverse effect is biologically plausible, consistent with known
pharmacology and reproducible, while maintaining appropriate safety during changes in treatment.

The pharmacological terrain

Drug exposure depends on absorption, distribution, hepatic metabolism and renal clearance. Systemic
inflammation or organ dysfunction can alter these pathways, and sleep or nutritional disturbances may change
tolerability. These observations help explain why an intervention that was previously tolerated may become
problematic during acute medical illness. A patient with kidney impairment may accumulate certain drugs or
metabolites, while a new interacting prescription changes enzyme activity. The result may look psychiatric
even when the immediate cause is pharmacological.

In a patient with oxalate-associated renal disease, impaired filtration might change medication handling,
providing a plausible indirect route to altered behavior. This would not mean oxalate directly affected
neurotransmission. It would mean that oxalate-related illness contributed to a chain of consequences involving
renal function and drug exposure. Such a chain is medically important precisely because it can be identified
and managed through ordinary clinical pharmacology rather than unsupported detoxification claims.
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Interventions themselves create inference problems

Suppose a patient improves when a medication is discontinued under appropriate supervision. That
improvement supports a role for the medication but may not distinguish adverse effects from withdrawal
resolution, normal symptom variation or simultaneous changes in care. Abrupt discontinuation of some
psychiatric drugs can itself cause serious symptoms, so the investigation of adverse effects cannot be
conducted through unsafe self-experimentation. The clinician should assess indication, risk, tapering
considerations where appropriate and alternative therapy.

For research, medication timelines should be analyzed alongside symptoms, kidney and liver function,
interacting exposures and objective functional outcomes. A new psychiatric presentation in someone with
significant systemic illness deserves a broad assessment including iatrogenic possibilities. The central terrain
proposition is that treatment acts within a changing organism. Recognizing that fact strengthens
pharmacology and patient safety; it should not become a blanket argument against evidence-based medical
treatment.

A timeline is often more informative than a broad symptom label

Consider a patient who becomes agitated and sleepless several days after starting systemic corticosteroids. A
medication effect is biologically plausible and should enter the differential, although the medical illness
requiring treatment may also influence mood and sleep. Another patient develops sensory symptoms and
anxiety after abruptly discontinuing a medication known to produce withdrawal effects. The mechanisms are
different, and their management should not be conflated. A rigorous assessment records start dates, dose
changes, discontinuation, co-prescriptions, organ function and relevant clinical outcomes.

The hazard of unstructured self-experimentation

Patients frustrated by adverse effects may stop several agents at once or make radical diet changes
simultaneously. If symptoms then improve or worsen, the cause becomes difficult to identify; some abrupt
medication changes can be dangerous. Appropriate clinical supervision is therefore part of good causal inquiry,
not a barrier to independent thinking. A researcher examining iatrogenic syndromes should account for
withdrawal, rebound symptoms and the original reason the medication was prescribed. Otherwise a
treatment-related problem can be mistaken for proof that the underlying medical diagnosis never existed.

Why a terrain hypothesis still needs pharmacology

The organism's internal state matters to drug distribution and response. Kidney or liver dysfunction,
inflammation and nutrition can modify treatment exposure. But knowing that a state variable matters in
principle is not enough to recommend altering a prescription. The actual pathway must be defined for the drug
in question. This principle applies directly to claims about oxalate: confirmed oxalate-related renal failure may
alter relevant drug handling, but high-oxalate foods in a healthy patient do not thereby constitute a
demonstrated cause of medication-induced psychosis.

The same reasoning applies to adverse effects attributed to supplements. A person may be using multiple
products marketed for sleep, detoxification or neurotransmitter support, sometimes with poorly characterized
ingredients or doses. A new symptom should prompt an accurate inventory of these exposures alongside
prescription medicines. However, stopping a product and feeling better is not definitive evidence that its
advertised active ingredient was the cause; contaminants, interactions and concurrent behavior changes may
matter. Causal confidence rises when timing, known pharmacology and a consistent exposure–response
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relation align. Patient safety takes precedence over experimental re-challenge when the suspected effect is
serious.

Investigators should also avoid assuming that a medicine is the sole cause whenever symptoms follow
treatment. The underlying disease may be worsening, or the drug may have been started precisely because
the patient was already deteriorating. This is confounding by indication. A rigorous assessment weighs the
expected adverse-effect profile, timing, alternative diagnoses and results of medically appropriate changes.
Stronger causal inference requires more than an appealing sequence of events.

Conclusion

Iatrogenic psychiatry challenges the assumption that all new symptoms reveal more underlying disease. An
exposure–time–effect analysis should precede speculative causal reconstruction.

Selected readings
• Pringsheim et al., The Assessment and Treatment of Antipsychotic-Induced Akathisia:
https://pmc.ncbi.nlm.nih.gov/articles/PMC6299189/

• Bousman et al., Antidepressant metabolism and tolerability: https://pmc.ncbi.nlm.nih.gov/articles/PMC10564324/
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40 — Could Biological State Determine Treatment
Response?
Treatment Resistance Reconsidered · Conceptual research article · No original clinical data presented

Abstract

Psychiatric treatment may work differently depending on the patient's current biological state, even when
diagnoses are the same. This paper argues that sleep, inflammation, organ function, medication exposure and
circadian timing can modify the impact of a given intervention. The strong version of the claim is predictive: a
measurable state should identify which treatment will work better for whom and when.

Moderator is a stronger claim than vague context

Saying that patients differ biologically is trivial. The meaningful experiment tests whether a particular baseline
variable interacts with a treatment effect rather than merely predicting poor outcomes in everyone. For
example, severe sleep disruption may reduce the ability to participate in psychotherapy, but the study must
distinguish a general severity marker from a true modifier of comparative treatment benefit. That requires
randomized treatment comparisons, repeated physiology measures and predefined interaction tests.

Oxalate handling can be included only when there is a measured reason to suspect it. If renal or inflammatory
oxalate disease meaningfully changes drug clearance, fatigue or treatment capacity, the relevant pathway can
be modeled. The claim does not require delaying urgent evidence-based treatment until a theoretical state
score is optimized. A state-aware system should improve timing and safety, not invent prerequisites that
prevent care.

The intervention enters a context

Drug distribution, receptor adaptation, learning, behavioral practice and stress responses occur within a
patient whose physiology changes across time. Severe insomnia may worsen attention and emotional
regulation, undermining psychotherapy participation. Inflammatory disease can increase fatigue and pain.
Sedating medications may produce different burdens depending on occupational demands or respiratory
illness. These effects can influence perceived improvement without meaning that the underlying treatment
mechanism is wrong.

Why temporal sequencing sometimes matters

An acutely suicidal or psychotic patient may need rapid evidence-based treatment before attempts at broad
lifestyle stabilization. Another patient with nonurgent chronic symptoms may benefit from addressing sleep
apnea, substance use or endocrine dysfunction while continuing psychiatric care. State-sensitive treatment is
therefore about determining urgency, contraindications and capacity, not insisting that every patient complete
a nutritional program before receiving medication or psychotherapy.
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Falsifiable possibilities

The model could predict that particular baseline measures—sleep variability, specific inflammatory profiles,
medication exposure or functional reserve—moderate response to a defined therapy. This is a different claim
from saying such variables cause the psychiatric syndrome. A valid state model would outperform simpler
explanations, show reproducibility and improve actual decisions. If it does not, it should remain a descriptive
clinical heuristic rather than a diagnostic scoring system.

The risk of ideological overreach

Systems language can become as reductionist as receptor language when used carelessly. Assigning every
failed treatment to a hidden global state simply protects a favored theory from contradiction. A mature
framework acknowledges that certain targeted drugs work exceptionally well, some patients require long-term
maintenance and some therapies fail despite apparently favorable systemic conditions.

State and trait are not interchangeable

Genetic predisposition and relatively stable individual characteristics influence psychiatric vulnerability, but
momentary biological state also matters. Sleep, immune activity, endocrine transitions, nutritional status,
stress and medication exposure change over time. A treatment delivered during acute insomnia or systemic
illness may have a different apparent effect from the same treatment after stabilization. This creates the
hypothesis that some variability in treatment response reflects the interaction between a therapy and the
patient's current physiological state rather than only the correctness of the psychiatric diagnosis.

This idea is attractive because it is broadly compatible with adaptive physiology. However, it becomes
scientifically empty if “state” means any unmeasured factor invoked after an intervention fails. A useful model
must specify which variables are important, how they are measured and which direction of change is
expected. For example, the prediction that documented sleep restoration alters a particular cognitive outcome
is testable; the statement that “terrain optimization improves everything” is not. A model may be
multi-dimensional without being vague.

Why timing and sequencing could matter

Suppose a patient has depression and severe untreated sleep apnea. Improving breathing and sleep may
change daytime energy and cognitive function, potentially allowing more accurate assessment of residual
mood symptoms. Conversely, an acute infection could reduce tolerability of a medication through changes in
metabolism or activity. These are examples of the general principle, not evidence that every psychiatric
treatment should be postponed until physiology is “perfect.” For high-risk psychiatric conditions, timely
effective care is essential, and medical optimization should proceed alongside treatment rather than serving
as a barrier to it.

The oxalate hypothesis offers a potential additional state variable in selected people with confirmed
hyperoxaluria or systemic oxalate disease. A research program could test whether oxalate burden predicts
treatment response beyond renal function, sleep, nutrition and inflammatory illness. A finding that high urinary
oxalate is associated with poor response would remain observational; a more compelling result would identify
a plausible intermediary and reproduce the relationship in independent cohorts. Without such evidence,
oxalate status should not be promoted as a validated tool for choosing psychiatric treatments.
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The difficulty of measuring a whole organism

Wearable devices and repeated symptom reports can capture changes in sleep, heart rate, activity and
subjective experience. These data may identify meaningful fluctuations, but they can also create patterns
through sampling noise, device error and ordinary daily variation. A physiological network model must respect
those limits. The strongest approach combines objective measures with clear clinical outcomes and
prespecified hypotheses rather than treating every correlation as meaningful.

A state-dependent treatment model may ultimately help explain why some patients improve only after an
apparently unrelated medical condition is addressed. It may also show that many proposed terrain variables
do not add predictive power beyond existing clinical information. Either outcome is valuable. The main
contribution is to make biological timing and context explicit while retaining the primacy of patient safety,
appropriate diagnosis and sustained function.

The false promise of a universal readiness score

An integrated data platform might combine sleep, heart rate variability, activity and self-reported symptoms to
infer how ready a patient is for a particular intervention. Such a tool could be helpful for longitudinal
description but would not automatically be a validated predictor of psychiatric treatment response. Wearable
measurements vary in reliability across situations, and physiological correlations can arise from shared causes
or simple daily routines. If an algorithm recommends changing care, its predictions should be evaluated
against meaningful outcomes in independent samples before clinical deployment.

A clear experiment in state-dependent response

Imagine a study that enrolls patients with a defined psychiatric diagnosis and measures severe sleep
disruption before treatment. The hypothesis is that restoring sleep in parallel with standard care changes the
treatment trajectory compared with standard care alone. The design could test whether sleep improvement
mediates a particular functional outcome, while accounting for the fact that treatments themselves may
improve sleep. A parallel experimental hypothesis might concern objectively measured inflammatory disease.
Each must identify its target variable and primary outcome in advance. Otherwise a general claim that “terrain
determines response” can accommodate any result and therefore predicts little.

Where oxalate might enter the future model

A selected patient subgroup with proven hyperoxaluria could be studied for an additional effect of biochemical
burden, particularly if concurrent renal or gastrointestinal illness is present. The key question would be
whether oxalate measurements add predictive value after sleep, medication, mood severity and medical
comorbidity are accounted for. If not, oxalate should not become a treatment-selection biomarker merely
because it fits a preferred narrative. If yes, the finding would justify mechanistic and intervention studies. This
is the difference between an adaptive hypothesis and a clinical decision rule.

The proposed data architecture should also include missingness and measurement error. People may stop
logging symptoms during their worst periods, creating a falsely optimistic trend. Wearables may misclassify
sleep or movement under unusual conditions. A model trained on incomplete data can learn the pattern of who
reports rather than the pattern of who improves. An honest state-dependent treatment study would define
how missing observations are handled, assess clinical relevance and validate predictions beyond the
population from which they were derived. Technology can improve systems medicine only when its
measurements remain tethered to reality.
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Conclusion

The controversial prospect is a psychiatry organized partly around dynamic physiological states rather than
stable diagnostic labels. It will earn credibility only if those state measurements improve actual treatment
selection.

Selected readings
• Bousman et al., CPIC antidepressant pharmacogenetics: https://pmc.ncbi.nlm.nih.gov/articles/PMC10564324/

• Raison et al., Inflammatory biomarkers and differential response: https://doi.org/10.1001/2013.jamapsychiatry.4
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Abstract

A reduction in psychiatric symptoms is not identical to restored functioning. Someone may report less anxiety
yet remain unable to sleep, work, think clearly or sustain relationships. This paper advances a
recovery-as-separate-process thesis: removing the maintaining insult and rebuilding capacity may involve
different biological and social mechanisms that should be evaluated independently.

Symptom suppression can hide unfinished recovery

Sleep, exercise tolerance, cognitive effort, medication side effects and social function may change on different
time scales. A patient whose primary mood symptoms improve while severe fatigue persists illustrates why a
symptom scale alone cannot define success. That observation does not prove the original diagnosis was
wrong. It means the treatment endpoint was narrower than the patient's actual objective. A serious trial should
prespecify both symptom outcomes and functional outcomes, measuring each longitudinally rather than
assuming one follows automatically from the other.

For oxalate-associated psychiatric research, this distinction is essential. A medical intervention could improve
documented oxalate physiology while leaving a long-established psychiatric disorder unchanged; alternatively,
a targeted intervention might relieve a metabolic contributor without restoring all aspects of functioning.
Either result contains useful causal information. A study that declares victory from one laboratory value or one
short-term mood improvement would overstate what was demonstrated.

What symptom scales measure

Psychiatric scales help quantify particular experiences—sadness, anxiety, sleep change, appetite,
concentration and distress. They are not comprehensive measures of independent living, employment, social
participation, physical endurance or sustained capacity. A person may report substantially less despair yet still
be unable to work because of cognitive impairment or chronic pain. Another may return to employment
despite residual symptoms. Both trajectories can be clinically meaningful.

Recovery is multidimensional

Relevant outcomes include daily functioning, cognitive performance, sleep, relationships, physical health,
relapse frequency, self-directed goals and quality of life. These domains may improve at different rates, and
measuring more does not automatically improve validity. Some outcomes are shaped by poverty, disability
access, discrimination or social support rather than personal pathology. A functioning scale should not punish
people because their environment is inaccessible.
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Implications for biological hypotheses

Suppose a low-oxalate diet reduces urinary oxalate but does not change mood or function. That would be an
intervention affecting a biochemical marker, not evidence of psychiatric recovery. Suppose treating
hypothyroidism improves cognitive function while a depressive disorder persists. The endocrine treatment has
achieved a valuable outcome without curing the psychiatric condition. Precise outcome language protects
against exaggerated recovery claims on either side.

A trajectory instead of one endpoint

Repeated measures can reveal whether early symptom improvement leads to durable life changes or
temporary relief. Functional restoration may require rehabilitation, environmental adjustments, ongoing
therapy and medical management. One patient may recover rapidly; another may require prolonged support.
The goal is not to enforce a single ideal of productivity but to assess capacities meaningful to the patient.

Symptoms and function move on different clocks

A psychiatric symptom scale can improve while a person remains unable to work, maintain relationships, sleep
reliably or perform ordinary tasks. The reverse can also occur: a patient may regain meaningful functioning
while continuing to experience some distressing symptoms. These divergent trajectories complicate claims
that a treatment has “reversed” a psychiatric illness. Biological recovery may involve learning, social
reintegration and neurological adaptation that lag behind improvement in a laboratory measure or symptom
score. A serious clinical analysis should track the outcomes that matter to the person rather than declaring
success from one favorable variable.

This distinction is especially important in metabolic theories. Correcting a deficiency, electrolyte disturbance or
impaired renal clearance may remove an important contributor, but it may not immediately restore neuronal
networks or learned behavioral patterns. Some complications produce lasting injury; others resolve slowly; still
others coexist with a separate psychiatric disorder. A mechanistically successful intervention can therefore
produce incomplete clinical recovery without proving that the initial mechanism was irrelevant. At the same
time, continued impairment should prevent exaggerating therapeutic success.

A hierarchy of endpoints

A comprehensive outcome framework might include symptom intensity, cognitive performance, sleep
continuity, activities of daily living, occupational or educational participation, social function and adverse
effects. Biomarkers such as plasma oxalate, inflammatory activity or hormone measures can provide
supporting mechanistic data, but they are not substitutes for those outcomes. A low-oxalate dietary
intervention that reduces urinary oxalate in a person with hyperoxaluria is a biochemical success for that
target; it is not automatically a psychiatric success. A transient subjective improvement without sustained
function likewise requires cautious interpretation.

Longitudinal measurement helps distinguish short-term relief from durability. For example, a patient may
initially feel better after dietary change because gastrointestinal discomfort decreases, but later develop
nutritional insufficiency from extreme restriction. Conversely, correcting an established medical cause might
yield gradual improvements that a two-week study would miss. The correct follow-up window depends on the
biological mechanism, and the study should prespecify primary outcomes rather than select the most
favorable result after the fact.
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The false dichotomy between medicine and lived experience

Patient-reported outcomes are essential, but they need not be the only measurements. A person may describe
brain fog with a richness not captured by a generic questionnaire, while structured tests may reveal
improvement or persistence of specific deficits. The two sources of information complement one another. The
aim is not to privilege biomarkers over lived experience or the reverse; it is to find a coherent account of how
biology and function evolve together.

For the oxalate–psychiatry thesis, this standard is demanding but necessary. Investigators should show not
only that oxalate burden changes but that a defined mental or functional outcome improves in a way
attributable to that change. If the biochemistry and function diverge, the divergence itself is a scientific
finding. Terrain medicine will earn credibility through such distinctions, not through declarations that every
favorable number represents complete healing.

A concrete example of biological success without full recovery

A person treated for a significant nutritional deficiency shows normalized laboratory values and less fatigue
within weeks, yet remains unable to resume work because of persistent cognitive problems and disrupted
sleep. The intervention may have corrected an important cause, but the outcome cannot fairly be described as
complete recovery. A second person with depression reports fewer distressing thoughts but experiences
substantial sedation from treatment and loses daily functioning. Symptom improvement is meaningful in both
cases, yet function and adverse effects change the overall evaluation. This distinction is crucial when medical
papers promise “reversal” from a biomarker trajectory alone.

Choosing endpoints before looking at results

A study of oxalate-associated psychiatric symptoms should identify in advance whether it is testing mood,
attention, sleep or everyday function. If urinary oxalate improves but the chosen cognitive outcome does not,
the psychiatric claim is unsupported by that study. If mood improves but the participant's diet has become
highly restrictive and nutritional status worsens, the net benefit is uncertain. Patient priorities and functional
measures should therefore be integral rather than optional afterthoughts. Long-term follow-up also matters
because brief symptom fluctuations can masquerade as durable change.

Recovery can be a separate mechanism

In some conditions, removing the initiating biological insult creates the opportunity for repair but does not
perform the repair itself. Rehabilitation, time, sleep restoration and sustained nutrition may remain necessary.
This principle connects Volume Five to the Institute's later regenerative research. It also prevents an overly
narrow interpretation of a negative treatment result: absence of immediate recovery does not prove that the
original insult was irrelevant, but neither does it permit an unsupported declaration of cure. Claims should be
matched to the observed outcome and its duration.

The distinction between disease modification and symptomatic treatment is likewise relevant. An intervention
may make a symptom tolerable without altering the underlying disease, and that benefit can still be valuable.
Another intervention may slow organ damage without immediately changing subjective well-being. Neither
should be misrepresented. A credible oxalate-related psychiatric study would say whether the result concerns
renal protection, reduced inflammatory burden, improved cognitive function or a psychiatric diagnosis itself.
Clear labeling of outcomes protects both scientific interpretation and patient expectations.
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A final editorial discipline is to state whose recovery is being measured. A caregiver, clinician and patient may
rank different outcomes as most important. A paper that claims full recovery because a laboratory number
improved may ignore the patient's persistent inability to function. Conversely, symptom relief may be
profoundly valuable even if it does not reverse the underlying pathology. Clear endpoints make treatment
claims more useful, humane and scientifically defensible.

Conclusion

Recovery science should ask which capacities returned, how durably and by what mechanism. That standard
makes frontier physiological interventions more accountable, not less ambitious.

Selected readings
• Symptomatic and functional recovery in depression in later life:
https://link.springer.com/article/10.1007/s00127-018-1540-z
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Abstract

Psychiatric syndromes can conceal endocrine, neurological, immune, nutritional, medication-related and
metabolic causes. A biological differential diagnosis should therefore accompany symptom classification where
the clinical presentation supplies reason. The thesis is that specific red flags and temporal patterns allow
clinicians to identify actionable causes without turning every mental symptom into an indiscriminate search for
exotic disease.

From a symptom label to a ranked causal explanation

The timing of illness, fluctuating attention, seizures, weight change, fever, exposure history and focal
neurological signs can dramatically alter diagnostic priorities. A patient with new psychosis and seizures
requires a different work-up from a person with a long, stable psychiatric course and no neurological change.
Testing should resolve a relevant diagnostic fork rather than generate endless incidental abnormalities. This
approach honors both the seriousness of primary psychiatric illness and the danger of missed reversible
medical causes.

Oxalate assessment belongs in the differential only where documented renal stones, known hyperoxaluria, fat
malabsorption, unusual exposures or systemic illness create a plausible pathway. Its place should grow if
studies identify a distinctive neuropsychiatric phenotype. That is how a frontier hypothesis can become
clinically operational: through improved discrimination, not through compulsory testing of everyone with
anxiety or depression.

Begin with the syndrome, not the favorite mechanism

The first task is to identify what is actually happening: depressed mood, psychosis, mania, delirium, cognitive
decline, dissociation, anxiety or a combination. Time course is as informative as symptom content. Abrupt
change over hours or days, impaired attention, altered consciousness, focal neurological signs, seizures or
severe systemic illness can alter clinical urgency. Long-standing affective symptoms with preserved cognition
and stable physical health carry a different prior probability of encephalopathy or rare metabolic disease.

Organize plausible causal families

The principal medical categories include thyroid and parathyroid disorders; electrolyte and osmotic
disturbances; hepatic and renal encephalopathy; nutritional deficiencies; medication and substance effects;
epilepsy and structural neurological disease; autoimmune encephalitis; selected infections; and rare inherited
metabolic conditions such as acute porphyria or Wilson disease. Pregnancy and postpartum transitions warrant
additional consideration of reproductive hormones, sleep, bipolar vulnerability and rare neurological causes.
None of these categories can be diagnosed from psychiatric symptoms alone.
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Testing must answer a question

A laboratory finding becomes meaningful through its relationship to the clinical presentation. Serum sodium
helps when acute confusion suggests osmotic disturbance; renal chemistry is relevant in systemic illness;
thyroid studies may clarify a compatible endocrine picture. Indiscriminate panels can generate incidental
findings and unnecessary interventions. A normal common screening test also does not exclude every rare
disease; suspicion must depend on the specific phenotype rather than a checklist of all possible disorders.

Where oxalate belongs

In a patient with recurrent kidney stones, enteric malabsorption, kidney failure or known hyperoxaluria,
oxalate physiology can be relevant. For isolated anxiety or psychosis without renal disease, evidence does not
support routine oxalate attribution. The proposed OANVH should therefore occupy a narrowly qualified
investigative position, not a mandatory diagnostic branch. Its proper place in clinical reasoning is lower than
better-established and more plausible alternative causes until discriminating evidence emerges.

Coexistence and urgent care

A patient can have bipolar disorder and thyroid disease, schizophrenia and epilepsy, depression and a nutrient
deficiency, or severe psychiatric illness alongside entirely normal routine laboratories. Treating one does not
erase the other. Suspected delirium, encephalitis, seizures, rapidly evolving psychosis or postpartum psychosis
requires timely qualified medical and psychiatric care. The aim of integration is to shorten dangerous
diagnostic delay, not to obstruct established treatment with endless speculative testing.

A clinical reasoning sequence rather than a universal panel

The first branch of a responsible framework concerns acute safety and neurological instability. Severe
confusion, impaired attention, seizure activity, rapidly progressive neurological findings, suicidal or violent risk
and postpartum psychosis require prompt assessment. The second branch concerns the most likely and
treatable common conditions, guided by history and examination: medication effects, intoxication, withdrawal,
sleep deprivation, endocrine disease, infection or metabolic derangement. Only then should unusual inherited
or autoimmune processes be considered according to their specific warning signs.

This sequence is not meant to suppress curiosity about rare mechanisms. It is a safeguard against opportunity
cost. Every unhelpful test consumes time, introduces incidental findings and may divert attention from a more
probable treatable condition. Conversely, a rare illness with a coherent constellation of signs deserves
investigation even if routine screening is unrevealing. The task is to change probabilities with evidence, not to
generate an endless catalogue of hidden causes.

Differential diagnosis is a causal argument

A biological differential diagnosis of psychiatric symptoms is not an indiscriminate hunt for abnormal
laboratory numbers. It is an ordered comparison of mechanisms capable of producing a particular clinical
phenotype in the person being evaluated. Acute confusion differs from sustained low mood; rapidly evolving
hallucinations with seizures differ from an otherwise stable psychotic disorder; severe insomnia with mania
shortly after childbirth differs from chronic generalized anxiety. These distinctions determine which
possibilities deserve immediate priority and which exploratory hypotheses might be considered later. Without
syndromic precision, even an extensive laboratory workup can create noise instead of understanding.
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Metabolic and endocrine diseases provide concrete mimics. Thyroid abnormalities, severe calcium
disturbances, hyperammonemia, porphyric attacks, B12 or thiamine deficiency and hyponatremia can all
produce neurological or psychiatric manifestations in appropriate contexts. Autoimmune encephalitis and
seizure disorders provide further neurological pathways. Medication effects and withdrawal can produce new
psychiatric symptoms that mimic progression of an underlying disorder. The role of the clinician is to assess
probability using time course, medical history, neurological examination and appropriately chosen tests rather
than assume that any one of these causes explains every case.

Where an oxalate assessment might belong

The oxalate–brain hypothesis deserves consideration when the patient has independently meaningful evidence
of oxalate-associated physiology: recurrent calcium oxalate stones, enteric hyperoxaluria, primary
hyperoxaluria, severe fat malabsorption or unexplained kidney injury with credible oxalate findings. These
contexts establish a stronger prior basis for investigation than nonspecific anxiety, fatigue or dietary
preference alone. A person with objective hyperoxaluria and cognitive changes may warrant careful evaluation
of renal function, systemic metabolic disturbance and nutritional comorbidity. It would still be premature to
assume that oxalate directly caused the psychiatric manifestation.

For someone presenting with sudden psychosis, delirium or a dangerous change in behavior, urgent medical
and psychiatric evaluation comes first. Oxalate testing is not part of a validated universal psychiatric
emergency panel, and a low-oxalate diet is not a substitute for emergency treatment. Preserving this
boundary does not trivialize the theory. It prevents a research program from becoming a clinical distraction
precisely when time matters most.

Information that changes the diagnosis

A strong differential asks what finding would raise or lower each hypothesis. Severe hypercalcemia changes
the probability of a mineral-mediated syndrome. A marked thyroid abnormality with characteristic clinical
signs changes the probability of endocrine contribution. A stereotyped brief episode with altered awareness
changes the probability of epilepsy. Confirmed hyperoxaluria with progressive kidney impairment makes
renal-mediated neurological effects more plausible. Normal renal function and absent oxalate-specific history
lower the prior plausibility of a severe oxalate-mediated mechanism but do not provide definitive evidence
about every potential subtle pathway.

The wider lesson is that mechanistic explanations compete. A good clinician can remain open to
unconventional causes while ranking ordinary ones and retaining the power to abandon an attractive
hypothesis. The point of terrain medicine should be to broaden the causal map without erasing the value of
established diagnoses and timely treatment. The quality of the map is measured by how well it predicts reality
and improves care, not how many possible causes it contains.

A sample clinical reasoning sequence

A person reports new hallucinations after several days of insomnia. The first task is to establish whether
consciousness and attention are altered, whether manic symptoms are present, and whether there are
neurological signs, substance exposures or medication changes. A history of seizures would raise one set of
possibilities; a postpartum transition another; fever and rapid cognitive decline another. Laboratory and other
investigations follow the clinical findings. If the person also reports kidney stones or steatorrhea,
oxalate-associated medical illness may be relevant, but that finding does not supplant urgent assessment for
more established causes of acute change.
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Prior probability is not closed-mindedness

An established thyroid disorder has a different evidentiary status from an unvalidated claim that ordinary
dietary oxalate causes hallucinations. Taking both seriously does not mean assigning both equal probability.
The point of the differential is to compare mechanisms according to known disease frequency, fit to the
presentation and quality of supporting data. If new evidence of abnormal oxalate handling emerges, the
estimate can change. Scientific openness means allowing strong observations to revise probabilities, not
refusing to rank hypotheses. The same approach can prevent unnecessary tests and interventions while
preserving space for discovery.

Conclusion

An integrated differential is an argument about causes, not a shopping list of laboratory tests. It should be
rigorous enough to find established medical disease and flexible enough to recognize a genuinely new
mechanism when the evidence appears.

Selected readings
• Pollak et al., Autoimmune psychosis consensus: https://pubmed.ncbi.nlm.nih.gov/31669058/

• Wilson disease psychiatric manifestations: https://pmc.ncbi.nlm.nih.gov/articles/PMC6022881/

• Hypothyroidism presenting as psychosis: https://pmc.ncbi.nlm.nih.gov/articles/PMC419396/

• Acute intermittent porphyria psychiatric manifestations: https://pmc.ncbi.nlm.nih.gov/articles/PMC4923792/
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Abstract

Psychiatric symptoms are events within a biological organism, not phenomena detached from digestion,
kidney function, endocrine signaling, immunity or nervous-system dynamics. This concluding paper argues for
causal integration: retain useful descriptive psychiatric diagnoses while investigating whether specific
systemic mechanisms initiate or maintain distinct presentations. Oxalate-associated psychiatric vulnerability is
an exemplary frontier test because it joins well-demonstrated physiology to an unresolved neural extension.

How a frontier hypothesis earns a place in medicine

The strongest version of integrated psychiatry does not dismiss established treatments or replace diagnostic
reasoning with a preferred substance. Instead, it asks what a disease label predicts and where it fails to
identify the underlying process. Autoimmune encephalitis, severe electrolyte disorders, metabolic
encephalopathy and certain endocrine illnesses already demonstrate that very different mechanisms can
produce similar outward symptoms. The oxalate research program proposes an additional causally specific
subgroup, with intestinal uptake, internal production, renal clearance and inflammatory consequences as
measurable entry points. Its success depends on finding a distinctive patient population and showing a
temporal pathway from measured burden to brain-relevant outcome.

The field should welcome hypotheses that make risky predictions and challenge entrenched boundaries. It
should reject explanations that cannot specify dose, compartment, mediator or plausible alternative. In this
framework, 'controversial' means willing to investigate an overlooked cause and willing to expose it to decisive
contrary evidence. It does not mean suspending the distinction between a confirmed metabolic disorder and
an untested clinical extension.

From description to mechanism

Psychiatric diagnosis can be valuable even when its full mechanism is unknown. A diagnosis may summarize
recurring symptom patterns, anticipated risks and treatments that help. It becomes incomplete when mistaken
for a total causal account. A patient with hallucinations from autoimmune encephalitis, another with psychosis
during severe hypothyroidism and a third with a primary psychotic disorder may share a descriptive symptom
but not an underlying disease process. Precision begins by distinguishing phenotype from etiology.

A hierarchy of causal confidence

At one end are well-characterized syndromes such as electrolyte encephalopathy, Wilson disease, certain
porphyrias and autoimmune encephalitis, where biochemical or pathological mechanisms can be specifically
investigated. In the middle are complex associations such as inflammatory variation in depression, where
causal effects may depend on phenotype and comorbidity. At the speculative end are proposals that ordinary
dietary oxalate causes psychiatric disorders through unproven pathways. All three categories can motivate
questions, but they cannot be written as though they share the same evidentiary status.
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Why the oxalate question matters despite uncertainty

The oxalate series provides a test of intellectual discipline. It contains established intestinal chemistry,
crystallization and renal injury; severe systemic oxalosis can involve extra-renal tissues; rare neurological
consequences can occur through serious metabolic illness. These facts suggest a narrow inquiry into
susceptible hosts. They do not prove that dietary oxalate is a common cause of psychosis, postpartum
psychiatric illness, autism or depression. The Institute should treat that distinction as a virtue of frontier
research rather than a concession to orthodoxy.

Treatment should follow the best causal account available

A patient with acute encephalopathy needs urgent medical care; a patient with confirmed endocrine disease
needs appropriate treatment; a patient with severe bipolar disorder needs psychiatric care even if additional
metabolic questions remain. Psychotherapy, pharmacology, sleep treatment, nutritional intervention and
medical investigation are not philosophical rival camps. Their value depends on what they address in a
particular patient's illness and how benefits and harms are measured over time.

What the Institute can contribute

An open-access research library can distinguish hypothesis, documented mechanism, contradictory evidence
and practical implications more clearly than popular health commentary often does. The purpose of
provocative papers is not to replace one dogma with another, but to show where current descriptions fail to
explain and where new explanations could earn credibility. Each proposition should name the competing
causal paths that might defeat it. An institute becomes trustworthy by preserving a record not only of
promising hypotheses but of revisions and falsifications.

A psychiatric symptom is an event within an organism

Fear, altered perception, cognitive slowing and depressed mood are experienced psychologically, but they are
also events occurring within an embodied biological system. Sleep, endocrine regulation, inflammation,
nutrition, neural circuitry and systemic organ function can shape those experiences. This recognition does not
eliminate meaning, relationships or lived history from psychiatry. It means that psychiatric and medical
explanations can be complementary at different causal levels. A symptom may be influenced by a metabolic
condition and also become reinforced by fear, avoidance or social consequences. Neither level is automatically
the whole story.

The difficulty is deciding which biological story is actually true. The same symptom can arise through many
pathways, and many measured abnormalities accompany illness without causing it. A research institute
committed to terrain medicine should therefore demand more from its theories than biological plausibility. It
should identify the exposure, intermediate mechanisms, susceptible host, temporal sequence and expected
outcome. It should ask what finding would distinguish that pathway from competing explanations and accept
cases in which the proposed mechanism is absent.
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The oxalate thesis as a test case

Oxalate provides a striking example because its best-established disease pathways are outside conventional
psychiatry. Enteric hyperoxaluria, primary hyperoxaluria, calcium oxalate nephropathy and rare systemic
oxalosis demonstrate that oxalate handling can produce serious pathology. Experimental work establishes
crystal-related inflammatory mechanisms in renal tissue. A small autism case–control study reported higher
plasma and urinary oxalate in its autistic group. These observations justify a focused program asking whether
some neuropsychiatric disturbances are caused or amplified by abnormal oxalate burden. They do not yet
establish the answer for common psychiatric disorders.

The most promising approach is to define susceptible phenotypes rather than claim universal causation. A
patient with proven hyperoxaluria and renal dysfunction presents a different causal landscape from a healthy
person eating a spinach salad. A person with marked fat malabsorption may absorb oxalate differently from a
person with intact digestion. A patient with acute confusion deserves immediate workup for delirium and
metabolic illness, regardless of dietary history. Making these distinctions does not retreat from the hypothesis;
it sharpens the conditions under which the hypothesis might prove true.

A standard for integrating established and frontier medicine

For established metabolic psychiatric mimics, clinicians already have diagnostic strategies and appropriate
treatment pathways. For speculative oxalate-related psychiatric mechanisms, the research priorities are
replicated exposure measurements, credible tissue transport, intermediary biomarkers, carefully defined
clinical endpoints and intervention studies designed to distinguish oxalate effects from concurrent changes in
illness or diet. An observation can be promising while still being inconclusive. Public-facing publication should
use that language transparently, especially when vulnerable patients might interpret a hypothesis as an
established diagnosis or cure.

There is a deeper possibility in this framework: multiple modest biological burdens may interact, so a
substance inconsequential in one patient contributes to illness in another. That proposition is plausible at the
level of systems physiology. To become specific medical knowledge, investigators would need to identify the
interacting burdens in advance and show a reproducible, non-additive effect rather than invoke “multiple hits”
after the fact. The future of integrated psychiatry depends on this movement from broad systems language
toward predictive, testable models.

The final invitation is to regard unusual psychiatric symptoms as reasons for careful inquiry without assuming
that every finding has a hidden dietary cause. The scientific ambition is to explain more of the real variance in
human illness—while preserving emergency recognition, effective treatment and the humility to revise a
theory when the data do not cooperate.

The next decade of research should be organized around discriminating
comparisons

A useful program would not begin by enrolling everyone with psychiatric symptoms into one undifferentiated
oxalate study. It would compare biologically meaningful groups: confirmed enteric hyperoxaluria with
preserved renal function, severe oxalate-associated renal disease, rare primary hyperoxaluria and appropriate
non-oxalate clinical comparators. Within each group, investigators could measure specific neurological or
psychiatric phenotypes, alongside sleep, nutrition, medication and systemic illness. Results might reveal a
direct association, an indirect renal effect, or no distinctive relation. All three possibilities would improve the
causal map.
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This approach can be extended to the other topics in the volume. Autoimmune encephalitis demonstrates a
direct immune–neurological mechanism; thyroid disease demonstrates established endocrine contributions;
hyperammonemia and hyponatremia demonstrate systemic chemical effects on brain function. The challenge
is to identify when a new proposed pathway has evidence comparable in kind, not merely resemblance in
language. A published essay should be explicit about whether it is presenting clinical observation, laboratory
evidence, epidemiologic association or a proposed causal link. Readers can then be invited into the hypothesis
without being told that an unanswered question is a settled medical fact.

Conclusion

The Institute's most valuable contribution can be a disciplined program of bold causal hypotheses.
Oxalate–psychiatry should be argued as a plausible, testable frontier model, while established biological
psychiatric disorders receive the clinical priority their evidence warrants.
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