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Abstract: Deformability is a fundamental property of the cells and tissues of living organisms, which is 

commonly detected to indicate the state of the cells. And the cell deformability usually depends on the 

methods that we used, which is easy to be confused. The present research is designed to explore the energy 

characteristic of red blood cell deformability, based on a quantitative analysis of extending-retracting curves 

acquired from atomic force microscopy. ATP-depleted red blood cells are prepared by treatment with free-

glucose Ringer solution. Our results clearly show that the Youngs’ modulus of erythrocyte is closely depended 

on the concentration of intracellular ATP. Using the software of Matlab, we get the area between the extending 

and retracting curves. Analysis of the control and ATP-depleted RBC demonstrated that the area could clearly 

differentiate between normal and ATP-depleted, which imply that ATP-depleted cause the decrease of RBC 

deformability. Our measures unveil that cell deformability is closely related to the state of intracellular energy, 

which can be characterized by cell passive deformation and active deformation. This research also will 

provide the theoretical basis for study the erythrocyte senescence, and give the evaluating to the red blood 

cells apoptosis, and also provide the health indicator for clinical blood transfusion in storage of blood. 
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