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The proposition we defend

Some psychiatric and cognitive symptoms may have an under-recognized electrical substrate. We argue that for a

subgroup of patients, disturbances in ionic homeostasis—sodium, potassium, calcium, chloride and hydrogen ion

regulation—may affect excitability and subjective experience before a classical neurotransmitter account can explain

the change. Severe electrolyte disorders already establish the principle; the disputed frontier is subtler, persistent

disturbance.

Could a subgroup of cognitive or affective symptoms arise from disrupted regulation of the extracellular ionic

environment rather than from neurotransmitters alone? Neuronal membrane potentials require tightly regulated

sodium, potassium, calcium, chloride and proton gradients. Severe electrolyte disease clearly affects mental status;

the speculative question concerns subtler and chronic dysregulation within the brain.

Why the mechanism deserves to be taken seriously

Astrocytes take up extracellular potassium during neural activity, coordinate water movement and regulate

glutamate clearance. ATP-dependent transporters maintain ion gradients, while GABA signaling depends partly on

chloride handling. Glial injury, inflammation or impaired perfusion could therefore influence excitability and network

stability. The hypothesis asks whether measurable differences in ion buffering might characterize some patients

whose standard serum values remain normal.

The causal argument

Every action potential depends on gradients maintained at energetic cost. Astrocytes buffer extracellular potassium;

chloride transport regulates inhibitory efficacy; ionized calcium depends on acid–base status; and renal physiology

helps set the plasma environment feeding the brain. A disturbance could change network reliability without depleting

one neurotransmitter. The mechanism is not that ordinary dietary salt directly controls mood. Blood–brain barrier

regulation separates plasma from neural extracellular space, so the thesis needs a defined pathway through

transport, pH, fluid balance or disease-related barrier dysfunction.

Causal architecture under closer examination

An ionic account of psychiatric phenomenology should begin with the electrochemical operating conditions of neural

tissue. Excitable cells maintain gradients through channels, pumps and transporters, while glia and vascular

interfaces buffer extracellular composition. Altered ionized calcium, chloride transport or extracellular potassium can

change excitability, inhibitory function and spike reliability. The relevance to behavior is clearest in acute metabolic

disorders, where severe electrolyte or acid-base disturbance can produce confusion, agitation, seizures and altered

consciousness. The much stronger research challenge is demonstrating a subtler state that is not already captured

by ordinary clinical syndromes. Blood sodium is not the same as synaptic sodium. The brain’s extracellular

environment is actively regulated; a plasma result at the edge of its reference range does not prove a local neuronal

gradient is abnormal. A serious study would therefore establish which compartment is disturbed, why homeostasis

fails and what circuit property follows. Inflammation, kidney disease, altered respiration and medications each offer

different possible entry routes. They cannot be merged into a single “mineral deficiency” explanation.
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A concrete physiological case

A person develops confusion, panic-like sensations or altered perception during documented hyponatremia or

respiratory alkalosis. Those examples demonstrate that ionic disturbances can produce psychiatric-seeming

symptoms. They do not prove that common depression or anxiety is secretly an electrolyte disease. The research

phenotype would require repeated associations between carefully measured physiological shifts and symptoms,

with correction preceding improvement.

Original conceptual illustration

A patient with fluctuating confusion and seizures may require evaluation for electrolyte disturbances, epilepsy,

medication toxicity and encephalitis before anyone proposes a new psychiatric endotype. In contrast, a patient with

stable depression and normal neurological findings provides a very weak basis for suspecting disrupted brain ion

buffering. The hypothesis is strongest where observable neural excitability and physiological disturbance occur

together.

What established physiology already supports

Hyponatremic encephalopathy, calcium-related neuromuscular symptoms and acid–base effects on excitability are

established. This gives the ionic theory a legitimate causal foundation rather than mere analogy. The ambitious

extension is to ask whether chronic, locally compensated changes in ionic gradients or buffering capacity generate

less dramatic psychiatric states that routine serum panels fail to register.

The strongest counterargument—and the answer

The main objection is formidable: the brain tightly regulates extracellular ions, and serum levels do not faithfully

represent synaptic microenvironments. Mood symptoms also influence breathing and fluid intake, producing reverse

causation. Any claim of ionic psychiatry that rests only on “low-normal” blood sodium or unsupervised

supplementation would be scientifically weak and potentially unsafe.

Brain extracellular concentrations are not accurately inferred from ordinary blood electrolyte results. Common

depression or psychosis cannot be attributed to hidden ionic imbalance simply because neurons require ions.

Genetic channelopathies and epilepsy supply examples of mechanism, not evidence of a widespread nutritional

ionic syndrome.

The discriminating experiment

A strong program should separate disorders of systemic electrolytes, acid–base shifts and brain-local buffering. Use

prospective symptom timing, serial ionized calcium and osmolality where indicated, respiratory measurements and

clinically appropriate neurophysiology. Look for a reproducible ionic phenotype that predicts symptoms beyond

sleep, medications and primary psychiatric diagnoses. Experimental neural models could manipulate astrocyte

buffering under controlled conditions to test network-level effects.

Discriminating evidence would link a validated measure of altered neural ionic regulation with a reproducible

symptom phenotype and a targeted correction that changes function. If associations disappear after controlling for

epilepsy, medication use and general brain illness, the wider psychiatric thesis would be substantially weakened.

Decisive comparisons and limits of inference

The most discriminating signatures will be time-locked. If hypocapnia during a panic episode shifts pH and free

calcium and alters symptoms, those variables should be measured during the event, not inferred months later. If

chronic renal dysfunction changes cognition through retained solutes or acid-base balance, the predicted mediator

should move with symptoms and with disease severity. If local astrocytic potassium buffering is proposed, blood
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measurements may be insufficient and experimental neural models may be needed. This approach separates three

hypotheses often conflated in alternative psychiatric writing: systemic ionic imbalance, altered transport across

blood–brain barriers, and brain-intrinsic homeostatic failure. Their treatments, evidence and expected symptom

patterns differ. A properly defined ionic phenotype might explain episodes of abnormal excitability or cognitive

instability that appear psychiatric, but a diagnosis of depression or psychosis cannot be assigned an ionic cause

merely because the person responds to dietary changes. The practical radicalism lies in challenging purely

neurotransmitter-centered explanations with an equally concrete electrophysiological account, not in selling

indiscriminate potassium, magnesium or sodium supplementation. Electrolyte manipulation can be dangerous,

particularly with renal disease and medications.

A second prediction from the original model

The proposed psychiatric subtype would require neural or glial ionic dysregulation that is reproducibly linked to

symptoms despite ordinary blood electrolyte measurements. If no such neural measure exists, the hypothesis is not

yet a diagnosable entity.

Why the hypothesis matters if correct

The ionic thesis would change psychiatric research by emphasizing the physical medium through which neuronal

signals propagate. It does not follow that a person with depression needs more salt or magnesium. Its promise is the

identification of measurable disorders of excitability, buffering or acid–base regulation that may appear as

psychiatric symptoms in a defined subgroup. Such a subgroup could be discovered through temporal associations

between an ionic perturbation, objective neural or metabolic markers and episodes of altered cognition or affect.

Distinguishing systemic electrolyte disturbances from brain-local glial dysfunction is especially important: a normal

serum panel may not describe the synaptic compartment, yet this cannot be used to claim an invisible local disorder

without evidence. The hypothesis competes with a narrowly neurotransmitter-centered explanatory style, not with

the need for proper psychiatric assessment. Its success would establish specific neurophysiological phenotypes that

can be investigated and treated according to their demonstrated mechanism, rather than an all-purpose chemical

explanation of mental illness.

The clinical and conceptual consequence

The thesis is controversial because it asks whether some apparent disorders of thought and feeling are partly

disorders of the electrical medium in which thought occurs. Its clinical usefulness depends on discovering specific,

measurable states—not prescribing electrolyte changes to psychiatric patients without indications.

The practical implication is a careful neurological and metabolic differential when there are red flags—seizures,

confusion, acute fluctuations—not indiscriminate salt or mineral supplementation. Uncontrolled electrolyte treatment

can itself produce serious harm.

The practical implication is a careful neurological and metabolic differential when there are red flags—seizures,

confusion, acute fluctuations—not indiscriminate salt or mineral supplementation. Uncontrolled electrolyte treatment

can itself produce serious harm.
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Editorial and clinical boundaries

This paper advances a causal thesis and identifies observations that would support or defeat it. It does not establish

a new diagnosis or treatment, and it should not be used to discontinue medically indicated care. Bibliographic entries

https://pmc.ncbi.nlm.nih.gov/articles/PMC9700696/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6150768/
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inherited from the original edition have not all been independently verified.


