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�Aim�As shown in the studies of erythropoietin, glycosylation affects on the metabolism and physical properties 

of proteins/peptides. Therefore, introduction of specific sugars into appropriate position of known biologics may 

lead to novel types of bio-drugs with improved characteristics. In the present study, we examined the effects of 

glycosylation of postprandial gastrointestinal peptide, glucagon-like peptide 1 (GLP-1), on its pharmacological 

activity. Although GLP-1 is expected as an anti-diabetic agent, it is rapidly degraded by dipeptidyl peptidase IV 

(DPP-IV) resulting in its plasma instability. �Methods�Various types of glycosylated GLP-1, such as GlcNAc-, 

LacNAc- and Sialyl LacNAc-modified GLP-1, were synthesized by chemical and enzymatic modifications.

�Results�Glycosylation of GLP-1 resulted in significant increase in stability against the degradation by DPP-IV 

with sufficient receptor-binding property and functional agonistic activity. Interestingly, the biological properties 

of glycosylated GLP-1 extremely varied according to the conditions of glyco-modification (e.g. types of 

sugar-chain, the position and number of glycosylation etc.). In db/db mice, glycosylated GLP-1 exerted 

significantly prolonged (e.g. 0.5 h vs. 6 h for control and glycosylated GLP-1, respectively) and approximately 

100-fold potent glucose-lowering effect compared with native GLP-1. �Conclusion�Glycosylated GLP-1 exerted 

improved biological stability and prolonged and potent glucose-lowering effect in vivo and might be suitable for 

the next generation of the incretin mimetics. 


