Tissue-Specific Glucose Uptake Following Oral Smart Insulin Versus Subcutaneous Insulin Administration
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Introduction. Oral delivery of therapeutic insulin has been a long-held goal. However, to date there has been no successful creation, testing and manufacture of a commercially viable product. We previously reported on Smart Insulin[1], an oral formulation of insulin-conjugated silver sulfide quantum dots coated with a chitosan/glucose polymer that has shown a dose dependent reduction in blood glucose. Whilst we have shown the distribution of Smart insulin in comparison to subcutaneously injected insulin (SC-INS), we have not fully investigated its effect on glucose uptake in tissues and fully examined the impacts of long-term administration of Smart Insulin in preclinical models of Type 1 Diabetes (T1D).
Aims. This study aims to evaluate glucose uptake in muscle and adipose tissue following oral Smart Insulin administration and to examine the metabolic effects of long-term adjunct treatment with SC-INS.

Methods. Streptozotocin-treated C57BL/6 mice received SC-INS alone or SC-INS in the presence of oral Smart Insulin for 12 weeks. This titration strategy assessed the impact of Smart Insulin on insulin dose requirements and glucose handling. Glucose uptake was measured during an oral glucose tolerance test using 14C-glucose and 3H-deoxyglucose.
Results. Distinct differences in tissue glucose uptake were observed between animals treated with SC-INS and those receiving Smart Insulin. Oral insulin administration was accompanied by increased hepatic glucose uptake, whereas glucose uptake in gastrocnemius and quadriceps muscle was similar to that observed following SC-INS administration. Comparable patterns were also observed in subcutaneous adipose tissue and gonadal white adipose tissue.
Conclusion. Together, these data highlight distinct hepatic and peripheral glucose uptake patterns associated with oral insulin compared with subcutaneous insulin. These results show the potential of oral Smart Insulin to modulate glucose handling and support its further development as an alternative insulin delivery strategy.
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