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Making the new mathematical model of the regulation of glucose homeostasis under
the condition of non-physiological urinary glucose excretion after
sodium-glucose cotransporter 2 inhibition

Nakamura, Tomoaki
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We made a new mathematical model by adding a urinary glucose excretion flux
to the feedback loop between glucose and insulin, which was previously reported. In this new model,
parameters were calculated for each subject using time-dependent data (for example, blood glucose
level, insulin level, etc.) in 68 patients with type 2 diabetes who took SGLT2 inhibitors In the
hyperinsulinemic-euglycemic clamp examination. As same as previously report, there was the strong
positive correlation between insulin clearance and insulin sensitivity x secretory index.
Furthermore, when the principal component analysis of the parameters was performed in both the SGLT2

inhibitor group and the control group, the parameter, that was the most strongly distinguishable
between two groups, is the glucose production from the liver.
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e = [Urinary Glucose (mg/2h)]
8 7120 * G(t) * [Blood Volume (dL)]

# [Blood Volume (dL)] = 100 * [Blood Volume Ratio (mL/kg)][Body Weight (kg)]
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k8 0.162232 0.012368 -0.0526 0.030614 0.31969 -0.15261 0.288392 =
JNAHITFHE 0.067565 0.044433 0.036569 -0.00359 0.122953 0.21903 0.064893 0.031187
JNHTCHERE 0.081445 -0.01256 0.148612 0.022962 0.248418 0.151551 0.185545 0.14027
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