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Many tumors produce anti-inflammatory cytokines, which reprogram 
antitumor M1 macrophages to protumor M2 macrophages via activation 

of transcription factors, STAT3, STAT6, and SMAD3. Earlier we showed that 
М1 macrophages with inhibited STAT3, STAT6, and SMAD3 (M3 phenotype) 
responded to the action of protumor, anti-inflammatory cytokines by increasing 
production of antitumor, proinflammatory cytokines and thus, preserved 
their antitumor properties. In vivo, the tumor also disorders the antigen 
presentation by macrophages and prevents formation of antigen-specific 
Т and Th1 lymphocytes with strong antitumor properties. We hypothesized 
that presentation of tumor antigens to lymphocytes by M3 macrophages 
in vitro, in absence of tumor cells, could result in an effective antitumor 
programing of the lymphocytes. It can be expected that a composite pool 
of M3 macrophages and in vitro antigen-reprogramed lymphocytes would 
effectively restrict tumor growth. We showed that the antitumor effect of M3 
macrophages depended on timing of their administration following the onset 
of solid tumor development. In early administration, M3 macrophages partially 
restricted the tumor development. In late administration, M3 macrophages 
restricted the tumor growth but to a significantly less extent. Adding antigen-
reprogramed lymphocytes to M3 macrophages resulted in complete inhibition 
of tumor growth both in vitro and in vivo, both in early and late administration. 
The fact that M3 macrophages and antigen-reprogramed lymphocytes 
completely suppressed tumor growth makes it very promising to develop a 
clinical biotechnology for reducing the tumor growth by prior in vitro antitumor 
programing of the immune response.
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