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Effects of venous blood preservation at 4 °C on platelet morphology and function
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Abstract: Objective To investigate the effect of whole blood preservation temperature on platelet morphology and
function. Methods Thirty healthy volunteers were selected as subjects. Fasting elbow venous blood was collected and kept in
vacuum tubes containing ethylenediaminetetraacetic acid dipotassium anticoagulant to fully anticoagulation. Blood smear was
prepared immediately after blood collection ( control group) ,at 4 °C (4 °C group) and room temperature (room temperature
group) for 4,8 and 24 hours,and then stained with Wright-Giemsa complex staining solution. The morphology and structure of
platelets were observed under the microscope. The number of platelets, platelet large cell ratio (P-LCR) ,the mean platelet

volume ( MPV) and the platelet volume distribution width (PDW) of the control group, the 4 °C group and the room
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temperature group preserved for 4,8 and 24 h were detected by hematological analyzer. Flow cytometry was used to detect the
expression of platelet activation marker CD62P in the control group,4 °C group and room temperature group preserved for 4,24

2+

hours. The all-wavelength scanning multifunctional reading instrument was used to check the Ca™" concentration of platelets in

the control group,4 °C group and room temperature group preserved for 4,24 hours. Results  With the prolongation of
preservation time ,the platelet volume of the room temperature group and 4 °C group became larger and larger. And the platelet
volume in the room temperature group increased more significantly, with cavitation phenomenon, and platelet structure was
loose. Compared with the control group,the P-LCR,MPV and PDW in the 4 °C group and room temperature group stored for 4,
8 and 24 hours was significantly increased (P <0.05). There was no significant difference in the P-LCR,MPV and PDW by
paired-comparisons among the preserved time of 4,8 and 24 hours in the room temperature group ( P >0.05). Compared with
the 4 °C group preserved for 4 hours,the P-LCR and MPV was higher than that in the 4 °C group preserved for 8 hours and 24
hours (P <0.05). There was no significant difference in the P-LCR and MPV between the preserved time of 8 hours and 24
hours in the 4 °C group (P >0.05). There was no significant difference in the PDW between the preserved time of 4 hours and
8 hours in the 4 °C group (P >0.05). The PDW in the 4 °C group preserved for 4 hours and 8 hours was higher than that
preserved for 24 hours( P <0.05) . Compared with the same time point in room temperature group ,the P-LCR,MPV and PDW
in the 4 °C group preserved for 4,8 hours were significantly decreased (P <0.05). There was no significant difference in the
P-LCR,MPV and PDW between the 4 “C group and room temperature group preserved for 24 hours ( P >0. 05). There was no
significant difference in the the number of platelet among the control group,4 °C group and room temperature group preserved
for 4,8 and 24 hours (P >0.05). Compared with the control group,the level of CD62P in the room temperature group and
4 °C group preserved for 4 and 24 hours was higher (P <0.05). Compared with the same time point in room temperature
group , the level of CD62P in the 4 °C group preserved for 4 and 24 hours was lower (P <0.05). There was no significant
difference in the level of CD62P between the preserved time of 4 hours and 24 hours in the room temperature group (P >
0.05). The level of CD62P in the 4 °C group preserved for 24 hours was higher than that in the 4 °C group preserved for 4
hours (P <0.05). Compared with the control group,the level of Ca>* concentration of platelets in the room temperature group
preserved for 4,24 hours was higher (P < 0. 05). There was no significant difference in the level of Ca** concentration of
platelets by paired-comparisons between the control group and the 4 C group preserved for 4 hours and 24 hours (P >0.05).
Compared with the same time point in room temperature group,the level of Ca’* concentration of platelets in the 4 °C group
preserved for 4 hours and 24 hours was lower (P <0.05). The level of Ca** concentration of platelets in the room temperature
group preserved for 24 hours was higher than that in the room temperature group preserved for 4 hours (P < 0. 05).
Conclusion The whole blood samples were stored at 4 °C and tested within 4 hours,which can maintain the original state of
platelets as much as possible and improve the accuracy of relevant indicators of platelets.
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Fig.1 Comparison of platelet morphology in blood samples of each group ( Wright-Giemsa composite staining, x1 000 )
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