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Changes of erythrocyte morphology induced by exposure of blood to cobalt chloride (CoCl2) and/or 
various degrees of temperature are poorly studied. The aim of the study was to investigate the in vitro 
effect of CoCl2 on erythrocyte morphology and indices of red blood cell suspensions after incubation 
at different temperatures. Human erythrocyte (RBC) suspensions were treated with 50 µM or 500 µM 
CoCl2 and incubated for one hour at 4 ºC, room temperature and 40 ºC. After incubation the morphologi-
cal changes were studied. Morphological studies showed RBC aggregates at 4 ºC while elyptocytes were 
mainly observed at 40 ºC. Thermal treatment induced anisocytosis leading to increased RDW and de-
creased MCV. The results indicate that both CoCl2 and temperature affect erythrocyte morphology and 
indices of RBC suspensions possibly by inducing structural, biomechanical and biochemical changes in 
the erythrocyte membrane.
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Introduction

Cobalt chloride (CoCl2) is a water soluble hypoxia-mimicking agent shown to improve 
hematological parameters [1]. Recent data show that athletes use the compound to sti-
mulate endogenous erythropoietin production, thus erythropoiesis [4]. 

Temperature, on the other hand, induces changes in cell membrane composition 
and permeability. The literature data suggest that it affects primarily the membrane 
protein component and not the lipids [3]. No significant morphological changes are 
observed when erythrocytes are exposed in vitro to 42 ºC [2]. 

Changes in the hematological parameters induced by exposure of blood to varying 
degrees of temperature are poorly studied. Alterations in red blood cell (RBC) proper-
ties – morphology and viscoelasticity is one of the basic indicators for human health, 
disease diagnosis, treatment, etc [6].

The aim of the present study was to investigate the in vitro effect of CoCl2 treat-
ment on erythrocyte morphology and some erythrocyte indices of RBC suspensions 
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