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Abstract 

Background: The WNR channel of the XN-Series automated hematology analyzer (Sysmex) counts 

white blood cells (WBCs) and simultaneously performs a differential counting of basophils and 

nucleated red blood cells (NRBCs). The detection process involves exposing the cells to 

WNR-specific reagents containing an acidic detergent and a fluorescent dye and measuring the 

intensity of the forward scattered light (FSC) and side fluorescence light (SFL).  

Method: We treated isolated peripheral WBCs and NRBCs with specific reagents and assessed the 

morphological changes in NRBCs and each leukocyte type using transmission electron microscopy 

(TEM).  

Results: The results from a flow cytometer (FCM) showed that, after exposure to the reagents, 

basophils appeared on the highest FSC and SFL areas compared to other leukocytes on the WNR 

scattergram. Owing to the hemolysis of reticulocytes and erythrocytes, NRBCs that survived the 

reagent treatment could be distinguished by their lower intensity than those of the other leukocytes 

on the WNR scattergram. We investigated the significance of the relationship between the TEM and 

FCM results after the reagent treatment.  

Conclusion: We confirmed that the WNR channel differentiates the blood cells on the WNR 

scattergram based on differences in the amount of residual cytoplasm and nucleic acids. 
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Highlights 

�The WNR channel of the XN-Series counts WBCs and simultaneously performs a differential count 

of basophils and NRBCs. 

�Basophils had the highest scattered light and fluorescent intensities after WNR reagent treatment on 
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