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NEUTROPHIL REACTIVITY AS A POTENTIAL 

INDICATOR OF TUMOR RESISTANCE TO 

DOXORUBICIN 
 

The development of resistance to chemotherapeutic agents remains one of the 

major causes of tumor progression and treatment failure. Identifying novel 

biomarkers capable of predicting the emergence of chemoresistance is therefore of 

considerable clinical importance. Circulating neutrophils are among the key 

components of innate immunity and rapidly respond to tumor-derived signals by 

altering their phagocytic activity and oxidative metabolism. Characterization of 

these functional changes may contribute to the identification of early indicators of 

chemoresistance, including in breast cancer [1-2]. 

To investigate the quantitative and functional alterations of circulating 

neutrophils associated with the development of doxorubicin resistance in an 

experimental tumor model. 

The study was performed using 70 female Wistar rats aged 2.5 months with a 

body weight of 185.0 ± 13.8 g. Doxorubicin-sensitive and doxorubicin-resistant 

variants of Walker 256 carcinosarcoma were used. In the final experiment, animals 

were allocated into intact control, sensitive tumor, and resistant tumor groups. 

Peripheral blood leukocyte subsets, neutrophil phagocytic activity, and reactive 

oxygen species (ROS) production were evaluated by flow cytometry. 

Growth of both tumor variants was accompanied by marked alterations in 

peripheral blood leukocyte composition, including an increased proportion of 
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granulocytes and a decreased proportion of lymphocytes. In animals bearing the 

doxorubicin-sensitive tumor, the granulocyte count increased by 64.0% compared 

with intact controls, whereas in the doxorubicin-resistant group it increased 

by 136.0% relative to intact animals and by 43.9% compared with the sensitive 

tumor group (p < 0.05). 

The neutrophil-to-lymphocyte ratio increased by 122.2% in the sensitive tumor 

group and by 167.2% in the resistant tumor group compared with intact controls 

(p < 0.05). However, no statistically significant difference was observed between 

the two tumor-bearing groups, suggesting limited prognostic value of this parameter 

for predicting doxorubicin responsiveness. 

Development of the resistant tumor was associated with a 56.6% increase in 

the proportion of phagocytic neutrophils compared with intact animals and 

a 111.0% increase relative to the sensitive tumor group (p < 0.05). Against the 

background of pronounced granulocytosis, the absolute number of phagocytic 

neutrophils increased more than threefold. In contrast, the phagocytic intensity of 

individual neutrophils did not differ significantly among the experimental groups. 

The most pronounced alterations were observed in neutrophil oxidative 

metabolism. In animals bearing the doxorubicin-resistant tumor, intracellular ROS 

production was 642.4% higher than in intact controls and 344.0% higher than in 

animals with the doxorubicin-sensitive tumor (p < 0.001). 

Conclusions. Acquisition of doxorubicin resistance is accompanied by 

substantial alterations in the functional status of circulating neutrophils, 

characterized by increased granulocyte counts, a higher proportion of phagocytic 

neutrophils, and markedly enhanced intracellular ROS production compared with 

the doxorubicin-sensitive tumor model. These findings suggest that functional 

characteristics of circulating neutrophils may represent promising biomarkers for 

the early detection of chemoresistance and warrant further investigation in breast 

cancer. 
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