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The mechanism of the appearance of acanthocyts
in urinary sediments

Masaki Hotta

Summary Urinary red blood cells in urinary sediments are useful to differentiate hematuria of
glomerular origin from that of non-glomerular origin. An acanthocyte in particular is usually
considered to be a specific sign for glomerulonephritis. Acanthocytes in urine are observed in two
forms; hemoglobin rich acanthocyts (Hb-rich ACs) and hemoglobin poor acanthocytes (Hb-poor ACs).
Various studies have been reported that Hb-poor acanthocytes appear when red blood cells are
added into a mild acidic solution with a high osmotic pressure containing potassium, phosphorus and
urea. Hb-poor ACs are believed to be produced by the change in osmotic pressure between the
collecting duct and the distal tubule after the glomerulus, thus they are regard as a sign of hematuria
of glomerular origin.

The mechanism of the appearance of Hb-rich ACs in the urine has not been clarified. In this study,
we found Hb-rich ACs appeared when red blood cells were incubated in a mild acidic solution
containing potassium, phosphorus and urea at room temperature for a long time without a change in
osmotic pressure. Further, when the samples were warmed, Hb-rich ACs appeared earlier and the
changes in their form became more evident. These results indicated that Hb-rich ACs are produced
when red blood cells are incubated for a long time at a high temperature without a change in
osmotic pressure, which suggested Hb-rich ACs are regard as a sign of hematuria of non-glomerular

origin.

Key words: Urinary sediment, Hematuria, Increase in RBCs in urine, Glomerular bleeding,
Acanthocyts
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