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Metformin Liposome Specifically Enhanced Glucose Uptake of TAMs
for the Alteration of Glucose Distribution in B16-TAMs Co-Culture System

GUO Wan'”, QIN Wentao', BEI Yuncheng', ZHANG Dongmei'*

('College of Life Sciences, Nanjing University, Nanjing 210023, China; *State Key Laboratory of Natural Medicines,
China Pharmaceutical University, Nanjing 210009, China)

Abstract This study investigated the possibility that Met-lipo (metformin liposome) altered glucose dis-
tribution within B16-TAMs co-culture system and inhibited the growth of B16 cells by specifically enhancing glu-
cose uptake of TAMs (tumor-associated macrophages). 2-NBDG was used as glucose analogue to simulate glucose
uptake of cells. The effect of Met (metformin) on glucose uptake of TAMs was detected by 2-NBDG uptake assay
and glucose/lactate kits. The ability of Met-treated TAMs to alter glucose distribution within B16-TAMs co-culture

system was also evaluated. Wound healing assay, cell proliferation assay and q-PCR were used to assess the ability
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of Met-treated TAMs to inhibit the proliferation and migration of B16 cells. Meanwhile, Met-lipo was prepared by
ammonium sulfate gradient method and particle size, zeta potential, stability and drug-loading efficiency of liposome
were detected by DLS and HPLC. Furthermore, the antitumor effect and ability of Met-lipo to alter glucose distribu-
tion within B16-TAMs contact co-culture system was also evaluated by 2-NBDG uptake assay, wound healing assay,
cell proliferation assay and q-PCR analysis. Results showed that the treatment of Met (10 mmol/L) could effectively
enhance the glucose uptake efficiency of TAMs, which could deprive the glucose B16 cells needed. Notably, the
prepared Met-lipo could specifically enhance the glucose uptake of TAMs in B16-TAMs co-culture system and ex-
hibited more prominent antitumor effect than free Met. In conclusion, Met-lipo could specifically enhance glucose

uptake of TAMs and alter the glucose distribution within B16-TAMs co-culture system, and then inhibit the prolif-

eration and migration of B16 cells.
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A: the glucose uptake of BMDMs in TCM for 72 h detected by flow cytometry; B: the glucose consumption rate in the medium supernatant of
RAW264.7 after co-incubating with B16 for different days; C: the glucose uptake of RAW264.7 after co-incubating with B16 for different days detected

by flow cytometry. *P<0.05, ***P<(.001, ****P<(.000 1.

Ell TAMsHEREEE NI
Fig.1 The decline of glucose uptake ability of TAMs
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A: the glucose uptake of TAMs treated with various concentrations of Met (1.0, 2.5, 10.0 mmol/L) for 24 h detected by flow cytometry; B: the quan-

tification of glucose uptake based on Figure A; C: the glucose uptake of TAMs treated with 10 mmol/L Met for 24 h and 48 h; D: the glucose uptake

ability of TAMs at various incubation times after Met (10 mmol/L) treatment; E: 10 mmol/L Met-treated TAMs after 24 h incubation, the medium color

of TAMs; F,G: TAMs were incubated with Met for different time, then the ratio of supernatant glucose (F) and lactic acid (G) to control group was de-
tected. ¥*P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1, ns indicates no significant difference.
B2 EIREMet{ZH TAMsHER LS 1R 7
Fig.2 Low concentrations of Met promotes glucose uptake and glycolysis of TAMs
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Fig.3 Pretreatment of Met alters glucose distribution of B16-TAMs co-culture system and inhibites growth of B16
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Fig.4 Glucose deprivation inhibits tumor cell proliferation
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Fig.5 Preparation and characterization of Met-lipo
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