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Studies on the response to cold stress in cellular functions and morphology of
blood cells and hematopoiesis in amphibia
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The mechanism of variation in peripheral blood counts due to environmental
factors is not known. Under the cold environment, the amphibian African clawed frogs (Xenopus
laevis) exhibit pancytopenia; i.e., a decrease in the numbers of erythrocytes, thrombocytes, and
leukocytes. We analyzed the response of the hematopoietic system to environmental change. After
exposure to low-temperature, erythrocytes in the circulation migrated to the liver, a hematopoietic
organ. Simultaneously new erythrocytes were restricted in the liver. In both thrombocytes and
vascular endothelial cells, low-temperature stimulation caused activation of cytoskeleton molecules,

induction of Ca ion influx and egress, as well as molecules involved in intercellular adhesion.
These factors lead to adhesion to vascular endothelial cells and a decrease in the number of
circulating thrombocytes.
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