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Urine Kryptopyrroles

Indications

Measurement of urine kryptopyrroles may be indicated in subjects with central nervous system problems where the clinician suspects a deficiency of trace elements or vitamins. “Pyrroluria” (the syndrome that accompanies urinary excretion of kryptopyrroles) is a disorder in which haemoglobin synthesis is up regulated as a consequence of deficiencies of these micronutrients; unusual by-products of haemoglobin intermediates subsequently appear in the urine. In this respect it is similar to the various porphyria syndromes, especially the acquired porphyrinurias. Pyrroluria is, however, especially associated with psychiatric symptoms such as schizophrenia.

The term “Kryptopyrrole” was coined by Irvine et al [1] to describe substances derived from haemoglobin precursors identified in the urine of some psychiatric patients. In the scientific literature kryptopyrroles are also referred to as the “Mauve Factor” [2,3]. The word kryptopyrrole is now the chemical name for 2,4-dimethyl-3-ethylpyrrole, which (somewhat confusingly) is known not to be the substance actually excreted in this condition [4].

Chemically speaking, the haemoglobin molecule is a tetra-pyrrole (containing four pyrrole groups). The substance currently believed to be excreted in pyrroluria is the monopyrrole hydroxyhaemopyrrolin-2-one, which is the hydroxy-lactam of haemopyrrole and an oxidation product derived from the haemoglobin synthetic pathway. This remains to be confirmed. Hydroxyhaemopyrrolin-2-one is unstable and not commercially available for use as an assay standard [5]. Hence some laboratories still use 2,4-dimethyl-3-ethylpyrrole to standardise kryptopyrrole measurement.

It is thought that the action of hydroxyhaemopyrrolin-2-one is to bind with vitamin B6 (pyridoxine) in the circulation and to deplete its body stores as the complex is cleared from the blood by the kidney. Hydroxyhaemopyrrolin-2-one excretion is also thought to promote loss of zinc and essential fatty acids in the urine, which further exacerbates the symptoms experienced by patients and increases their requirement for these nutrients [6,7,8]. While this problem is reported to be familial, suggesting a genetic pre-disposition to pyrroluria, these patients generally respond positively to large doses of vitamin B6 combined with zinc supplementation.

Synonyms

Urinary pyrroles, pyrroluria, malvaria, mauve factor [9,10]. 

Patient preparation

No special preparation is required, and the patient can continue to take nutritional supplements and medication before the collection of the sample.

Specimen requirements

A first-morning mid-stream urine sample is required. A special kit and instructions should be obtained from the laboratory (the sample should be protected from light at all opportunities)
Postal samples should reach the laboratory within 48 hours of collection.
Turn around time

10  working days.

Interpretation

Normally no kryptopyrrole is present in the urine and a value of less than 5.0 mg/g creatinine is taken as a negative (i.e. normal) result.
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