Polyamines and human pancreatic beta-cells
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Polyamines (PA, in particular putrescine, spermidine and spermine) are ubiquitous chemical entities that play an important role in cell function and turnover, as well as in the synthesis of proteins and nucleic acids. 
Aim of the study was to assess whether PA may be of importance in affecting beta-cells in non-diabetic subjects and type 2 diabetic individuals.

Pancreatic tissue obtained from 17 type 2 diabetic subjects (T2DM; age: 67(9 years; M/F:11/6; BMI: 29(5 kg/m2) and 15 non-diabetic controls (ND; age: 62(15 years; M/F:11/4; BMI: 26(2 kg/m2) was studied. The presence of PA in beta-cells was assessed on electron microscopy by immunogold technique. Gene expression studies were performed with isolated islets or beta-cell enriched samples prepared by laser capture microdissection. Islets insulin secretion was determined in response to acute glucose stimulation after 24 h incubation with or without 2-difluoromethylornithine (DFMO, an inhibitor of ornithine decarboxylase I, 5 mM), putrescine (50 (M) and spermidine (50 (M), alone or in combination.
Putrescine and spermine were detected in beta-cells from ND and T2DM by electron microscopy. Localization was mainly in the cytoplasm for putrescine and in both the cytoplasm and the nucleus for spermine. Microarray analyses showed that ornithine decarboxylase I (key enzyme in PA synthesis) was lower in beta-cells (p<0.001) and islets (p=0.03) from T2DM. Data were confirmed by qPCR studies, which detected also a lower expression of arginase II in diabetic samples. DFMO caused a decrease (p<0.05) of glucose-stimulated insulin release (-32 ( 9.5%); the same was observed in presence of spermidine (-48 ( 32%, p=0.05). Putrescine prevented the inhibitory effect of spermidine. 

This study shows that 1) PA are present in human beta-cells; 2) PA biosynthesis pathway may be different in type 2 diabetic beta-cells; and 3) PA may have a role in insulin secretion. 
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