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Advances of metformin and anti-PD-1 therapy: analysis of tumor microenvironment
by using multiple fluorescent immunostaining
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We have focused on the antitumor effect of metformin and the PD-1 blockade
combination therapy (Met + a PD-1). Although the effect was believed to be caused by the robust
activation/proliferation of tumor-infiltrating CD8T lymphocytes (CD8TILs), there might be additional

mechanism(s). In the tumor microenvironment, we found the relationship between heterogeneous GLUT1
expressions in tumor cells and localization of tumor vessels. To reveal the effect of Met + o PD-1,
we investigated the normalization of tumor vessels. We detected the tumor vessel normalization by
the increased pericyte coverage on endothelial cells, decreased 70-kDa dextran leakage and increased
VE-cadherin expression. Those were canceled by anti-CD8 Ab (but not anti-CD4 Ab and anti-NK Ab) or
anti-IFNy Ab injection to mice. These data indicate that metformin synergizes with PD-1 inhibition
to create a positive feedback loop between CD8TILs and tumor vessels via IFNy , resulting in durable
antitumor immunity.
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