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Supplementary Figure S1. Metabolic parameters and pancreatic analysis of female mice treated with 

CORT. (A) ITT was carried out on female mice treated with CORT (black squares, n=10) or VEH (white 

squares, n=5). Mice were subjected to a 6-h fast and injected with insulin (1IU/kg). Results are expressed as the 

percentage of basal glycaemia. (B) IPGTT was performed after a 18-h fasting and glucose was administrated by 

injection (2 g/kg) on female mice treated with CORT (black squares, n=10) or VEH (white squares, n=5). (C) 

AUC of the blood glucose levels during the IPGTT. (D) Pancreatic beta-cell fraction, (E) beta-cell mass, (F) 

mean islet size, (G) islet density and (H) islet distribution were calculated by morphometrical analysis after 

insulin immunostaining on 8 pancreatic slides from each animal, after 4 weeks of treatment with CORT (black 

bars, n=3) or VEH (white bars, n=3) in female mice. Values are expressed as means + SD. 

* p <0.05; ** p<0.01 ; *** p<0.001 CORT versus VEH mice. 
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Supplementary Figure S2. Morphometrical analysis of alpha and delta cells 

(A) Alpha-cell fraction, (B) alpha-cell mass, (C) delta-cell fraction and (D) delta-cell mass were calculated by 

morphometrical analysis after glucagon (A and B) and somatostatin (C and D) immunostaining on 8 pancreatic 

slides from each animal, after 4 weeks of treatment with CORT (black squares, n=3) or VEH (white squares, n=3) 

in male mice. Values are expressed as means + SD. * p <0.05 CORT versus VEH mice. 
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Supplementary Figure S3. Metabolic changes are reversible after withdrawal of CORT and can be re-

induced upon a second treatment with CORT. 

(A) ITT was carried out on mice treated with CORT (black squares, n=8) or VEH (white squares, n=10) during 4 

weeks and then submitted to 4 weeks of washout. Mice were subjected to a 6-h fast and injected with insulin 

(1IU/kg). Results are expressed as the percentage of basal glycemia. (B) IPGTT was performed after an 18-h 

fasting and glucose was administrated by injection (2 g/kg) in mice treated with CORT (black squares, n=8) or 

VEH (white squares, n=10) during 4 weeks and then submitted to 4 weeks of washout. (C) AUC of the blood 

glucose levels during the IPGTT. (D) Plasma insulin levels during IPGTT (at T0 and T15 following glucose 

challenge) in mice treated with CORT followed by a 4-weeks washout (black squares, n=4) or VEH for 8 weeks 

(white squares, n=5). (E) ITT was carried out on mice treated with CORT (black squares, n=9) or VEH (white 

squares, n=9) after the second treatment during 4 weeks from the end of washout. Mice were subjected to a 6-h 

fast and injected with insulin (1IU/kg). (F) IPGTT was performed after an 18-h fasting and glucose was 

administrated by injection (2 g/kg) in mice treated with CORT (black squares, n=9) or VEH (white squares, n=9) 

after the second treatment during 4 weeks from the end of washout. (G) AUC of the blood glucose levels during 

the IPGTT. (H) Plasma insulin levels during IPGTT (at T0 and T15 following glucose challenge) in mice treated 

with CORT (black squares, n=9) or VEH (white squares, n=9) after the second treatment during 4 weeks from the 

end of washout. Results are expressed as the percentage of basal glycemia. 

Values are expressed as the means + SD. 

* p<0.05; ** p<0.01; *** p<0.001; **** p<0.0001 CORT versus VEH mice. 

† p <0.05; †††† p<0.0001 value at T15 compared to values at T0.  
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Supplementary Figure S4. Labelling of ductal cells with EYFP in Sox9-CreER
TM

 mice 

Pictures of YFP immunostaining (brown) on pancreatic sections of Sox9-CreER mice injected with oil (A and 

B) or with tamoxifen (C and D) during 1 week. B and D are magnifications of the dotted boxes of A and C, 

respectively. "d” indicates a duct and “v” indicates a blood vessel. 
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Supplementary Figure S5. Metabolic changes after CORT treatment in mice deleted for ERalpha or 

treated with an antagonist of the MR. 

(A) ITT was carried out on WT mice treated with CORT (black squares, n=4) or mice invalidated for ERalpha 

treated with CORT (black circles, n=3) or VEH (white circles, n=3). Mice were subjected to a 6-h fast and 

injected with insulin (1IU/kg). Results are expressed as the percentage of basal glycaemia. (B) IPGTT was 

performed after an 18-h fasting and glucose was administrated by injection (2 g/kg) in WT mice treated with 

CORT (black squares, n=4) or mice invalidated for ERalpha treated with CORT (black circles, n=3) or VEH 

(white circles, n=3). (C) AUC of the blood glucose levels during the IPGTT of WT mice treated with CORT 

(black squares, n=4) or mice invalidated for ERalpha treated with CORT (black circles, n=3) or VEH (white 

circles, n=3). (D) Plasma insulin levels during IPGTT (at T0 and T15 following glucose challenge) in WT mice 

treated with CORT (black squares, n=4) or mice invalidated for ERalpha treated with CORT (black circles, n=3) 

or VEH (white circles, n=3). Results are expressed as the percentage of basal glycaemia. Values are expressed as 

the means + SD. * p <0.05; ** p<0.01; *** p<0.001 ERKO CORT versus ERKO VEH mice. (E) ITT was carried 

out on mice treated with CORT (black squares, n=9), VEH (white squares, n=8), CORT and CANRE (black 

circles, n=10) or VEH and CANRE (white circles, n=9) during 4 weeks. Mice were subjected to a 6-h fast and 

injected with insulin (1IU/kg). Results are expressed as the percentage of basal glycaemia. (F) IPGTT was 

performed after an 18-h fasting and glucose was administrated by injection (2 g/kg) in mice treated with CORT 

(black squares, n=9), VEH (white squares, n=8), CORT and CANRE (black circles, n=10) or VEH and CANRE 

(white circles, n=9) during 4 weeks. (G) AUC of the blood glucose levels during IPGTT for mice treated with 

CORT (black squares, n=9), VEH (white squares, n=8), CORT and CANRE (black circles, n=10) or VEH and 

CANRE (white circles, n=9). (H) Plasma insulin levels during IPGTT (at T0 and T15 following glucose 

challenge) in mice treated with CORT (black squares, n=9), VEH (white squares, n=8), CORT and CANRE 

(black circles, n=10) or VEH and CANRE (white circles, n=9).  

. Values are expressed as the means + SD. 

* p <0.05; ** p<0.01 CORT versus VEH mice. 

# p<0.05; ### p<0.01 CORT CANRE versus VEH CANRE mice. 

†† p<0.01 CORT CANRE versus CORT MICE ; 
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Supplementary method 

 

Beta-cell morphometry 

 

Supplementary Figure S6. Scheme of the morphometric analysis of pancreata. 

Pancreata are dissected, heads and tails are separated, fixed, sectioned and analyzed separately. Each part is 

sectioned entirely into 5m-thick sections and 4 sections are mounted per slide. In each part, 4 slides are sampled 

at regular intervals. For example, if 100 slides were obtained, we selected slides #20, #40, #60 and #80. We have 

defined that analyzing 4 sections per pancreatic part (head or tail) provided similar results than analyzing every 

other section of each part (BB, personal data). Then, we stained beta cells using an anti-insulin antibody (Dako), 

HRP-coupled secondary antibody and DAB+ (Dako) as substrate. Then, we analyzed stained sections using a 

microscope equipped with a motorized stage and coupled to a camera (Leica Qwin 500). Morphometrical 

measurements are performed on a Leica Qwin software. Analyzed sections are separated by 20x4x5=400 µm, a 

distance that precludes from counting twice the same islet. Even the biggest islets with a mean area of 10 000 µm
2
 

have a radius of about 60 m, a distance much smaller than the interval in between 2 analyzed slides. Each 

section was entirely analyzed and we measured beta-cell area, tissue area, numbered the islets and sorted the islets 

based upon their size. 

 

 

 

 

 

 

 



SUPPLEMENTARY DATA 

©2018 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db17-1314/-/DC1 

Beta-cell fraction was calculated as the ratio of the sum of the insulin-positive areas over the sum of the tissue 

areas for 8 sections per animal. 

 

Beta-cell mass was calculated by multiplying beta-cell fraction by pancreatic mass. 

 

A cluster of more than 4 insulin-positive cells (or a diameter of at least 25 µm) was considered as an islet. 

 

Islet were sorted into 9 classes according to their size: 

 

Class I   4-11 cells 

ClassII   12-20 cells 

Class III 21-32 cells 

Class IV 33-48 cells 

Class V  49-66 cells 

Class VI 67-87 cells 

Class VII 88-112 cells 

Class VIII 113-148 cells 

Class IX >148 cells 

 

Mean islet size was calculated as the total insulin-positive area divided by the total number of islets per pancreas. 

 

Islet density was calculated as the number of islets per mm
2
 of pancreatic tissue. 

 

All these parameters were individually calculated. 

 

For the analysis of beta cells in ducts and islets close to ducts, we analyzed at least 200 ductal structure per 

animal, on 4 different sections per animal and those sections were separated by at least 400 µm. 

 

For individual beta-cell size measurement, immunostaining for insulin was performed as described in the material 

and methods section. Then, using high magnification (x40), individual beta-cell size was digitally measured on at 

least 200 cells per animal with the Leica QWin system. 

 

 

 


