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Figure 5: Resveratrol protects islet morphology, increases insulin secretion, and increases mRNA expression 
of PDX1, NKX6-1, FOXO1, and SIRT1 in human islets. A: Immunostaining for insulin (green), glucagon 

(red), and TO-PRO-3 (blue) in human islets. Scale bar = 20 µm B: Insulin secretion per human islet after 24 

hours in low glucose (Control), high glucose and palmitate (HFS), HFS and resveratrol (HFS + Resv), or HFS 
+ Resv and a SIRT1 inhibitor (HFS + Resv + EX-527). C-F: Quantitation of mRNA levels for PDX1 (C), 

NKX6-2 (D), FOXO1 (E), and SIRT1 (F) in human islets after the indicated treatments. Data are shown as 
the mean ± SEM and *p<0.05, **p<0.01.    
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Figure 6: Identification of PC1/3 and GLP-1 in monkey islets. A: Immunostaining for insulin (green) and 
glucagon (blue) and prohormone convertase (PC) 1/3 (red) in SD monkey islets. B: Immunostaining for 
insulin (green), glucagon (blue), and glucagon-like peptide (GLP) -1 (red) in islets of monkeys after 24 

months on SD (top panel), HFS (middle panel), or HFS+Resv (bottom panel) diet interventions. Scale bar = 
20 µm. C: Quantitation of signal intensity for GLP-1. Data are shown as the mean ± SEM and *p<0.05.  
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Figure 7: Secretion of biologically active GLP-1 from human islets. A and B: Immunostaining for insulin 
(green) and glucagon (blue) along with PC1/3 (red) (A) or GLP-1 (red) (B) in human islets. Scale bar = 20 
µm. C: Levels of secreted GLP-1 from medium alone or from 20 human islets into medium over 1 hour as 

measured by ELISA. D: cAMP concentrations following treatment of CHO/K1 (black bars) and CHO-GLP-1 
Receptor (GLP-1R, white bars) cells with either increasing concentration of recombinant GLP-1 protein (GLP-

1) as a positive control or GLP-1 extracted from islets (Islet extract). Data are shown as the mean ± SEM 
from at least three independent experiments and *p<0.05.    
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Supplemental Figure 1: Heterogeneity of monkey characteristics and hormone levels. A-G: 

Box-and-Whisker plots showing monkey heterogeneity at 0 and 24 months on the indicated diets 

in age (A), weight (B), fasting glucose (C), fasting insulin (D), insulin area under the curve 

(AUC) after intravenous glucose challenge (IVG) (E), insulin sensitivity index (ISI) (F), and 

fasting glucagon (G).  
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