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Adenosine triphosphate restoration and
discocytic transformation of stored human

erythrocytes.∗

Shinsaku Watanabe, Ryosuke Yamamoto, Masana Ogata, and Takuro Murakami

Abstract

Erythrocytes in human blood stored for 120 days were collected by centrifugation after dis-
persion in buffered physiological saline. The aged erythrocytes thus collected were incubated with
inosine, adenine, glucose or other media, and their shapes and ATP levels were studied by scan-
ning electron microscopy and a luciferine-luciferase method. The aged erythrocytes incubated in
a mixture of adenine and inosine markedly regained their ATP levels, and also showed a marked
transformation from spiked spherocytes to normal discocytes. Incubation with inosine alone re-
stored ATP levels of the aged erythrocytes to some extent, but did not result in morphological
rejuvenation. Incubation in a mixture of citrate and glucose caused morphological rejuvenation,
though it restored ATP levels less effectively than incubation in inosine alone. Incubation with
adenine alone neither restored ATP levels nor resulted in morphological rejuvenation of the stored
erythrocytes.
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