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Metformin is a double-edged therapeutic candidate for the treatment of metabolic diseases like diabetes and cancer. This is 
due to its antihyperglycemic and apoptic chemical properties making metformin an ideal drug proposed by WHO. It is widely 
known that the underlying mechanism of action of metformin is mainly governed by the energy-sensor AMPK which play key 
roles in regulating on one side the glucose intake in cells and on the other side controlling cell death. To better understand the 
metabolic role of metformin, we first built a mathematical model of energy metabolism in normal cell to simulate energy and 
biomass production. We then extended the model by incorporating metformin as a new variable to interact with the primary 
variables of central carbon metabolism including glycolysis, the TCA cycle and the oxidative phosphorylation phase. Due to 
the complex nature of carbon metabolism, we prefer a coarse-grained approach by minimising the intricate interactions of 
few hundred variables. We investigate the effect of this new variable in energy generation as well as biomass production both 
central to diabetes and cancer. The results observed supports the evidence of the influence of metformin (in combination with 
other precursors) in overall metabolic cycle and fine tuning the logical level of metformin allows us to mimic different cellular 
conditions. In this way, testing a combination of other drugs having the same potential as metformin could become straight 
forward solutions in the fight against diabetes and cancer, which are life-threatening diseases on the global scale. The proposed 
model could be used as a blueprint for plugging other biological models including the cell cycle and the circadian rhythm. This 
could enable the investigation of more complex scenarios like chronotherapy important for precision medecine.
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