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There is significant accumulation of reports indicating that cancer incidence and its
mortality of type 2 diabetes patients who are taking metformin for long term is
significantly lower than those who take other drugs except metformin. However, the
underlying mechanism of this effect is not yet known. Our previous results revealed that the
metformin’ s effect is not caused by direct killing of cancer cells but caused by indirect
effect such as enhanced immunity through reversion of exhausted tumor—infiltrating CDST
lymphocytes (CDS8TIL), using transplantable mice tumor models. PMA/ionomycin-based
stimulation of CD8TIL for 6 hours results in simultaneous production of IFNy, TNFa, and
IL-2 at single cell level, referred to as multi—functionality, when mice are given metformin
dissolved in free drinking water. By contrast, no multiple cytokine production is observed
in CD8TIL of mice that are not receiving metformin. Importantly, tumor growth is inversely

correlated with the cytokine multi—functionality of CD8TIL. Based on the evidence, we aimed



at identifying the effect of metformin in case of human cancers.

At first, we tried to investigate whether short term co—culture with peripheral blood CD8T
cells with metformin results in restoring their cytokine multi—functionality. No elevation
of multi-functionality was observed in any individual of 20 health volunteers. By contrast,
significant elevation of multi-functionality was observed in CDS8T cells of 42 lung and 34
gastric cancers by culture with metformin. Particularly, multi—functional recovery was the
most prominent in patients with stage III and IV, thus, advanced gastric cancers. The
results suggest that peripheral blood CD8T cells in cancer patients, in contrast to healthy
volunteers, already underwent immune exhaustion, thereby, restoring their multi-
functionality was observed by metformin treatment. It is of great importance that
progression of gastric cancers parallels with immune exhaustion, and that metformin’ s
effect is the most visible in the advanced stages of cancer patients. Furthermore, in vivo
administration of metformin for 2 weeks before operation of lung cancers (N=19) revealed
significant recovery of multi—functionality of peripheral blood CD8T cells. It is also
important that recovery of multi—functionality of peripheral blood CD8T cells nearly
parallels with that of TIL in 7 individuals. The results led us to conclude that the
evidence available in mice experiments is really true in case of human cancers. Another
important thing is that examination of whole blood cells, not TIL, is enough to detect

immune exhaustion and its recovery by metformin in our monitoring method.
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