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Mineralocorticoid Receptor May Regulate Glucose Homeostasis through the Induction of
Interleukin-6 and Glucagon-Like peptide-1 in Pancreatic Islets
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Abstract of the Thesis

Background and Purpose: Because the renin-angiotensin-aldosterone system influences glucose
homeostasis, the mineralocorticoid receptor (MR) signal in pancreatic islets may regulate insulin
response upon glucose load. Glucagon-like peptide-1 (GLP-1) production is stimulated by

interleukin-6 (IL-6) in pancreatic a-cells.

Methods: To determine how glucose homeostasis is regulated by interactions of MR, IL-6 and
GLP-1 in islets, I performed glucose tolerance and histological analysis of islets in primary
aldosteronism (PA) model rodents and conducted in vitro experiments using o-cell lines. I
measured active GLP-1 concentration in PA patients before and after administration of MR

antagonist eplerenone.

Results: In PA model rodents, aldosterone decreased insulin-secretion and the islet/pancreas area
ratio, and eplerenone added on aldosterone (E+A) restored those with induction of IL-6 in a-cells.
In o-cells treated with E+A, IL-6 and GLP-1 concentrations were increased and anti-apoptotic
signals were enhanced. The E+A-treatment also significantly increased MR and IL-6 mRNA, and
these upregulations were blunted by MR silencing using siRNA. Transcriptional activation of the
IL-6 gene promoter by E+A-treatment required an intact MR binding element in the promoter.

Active GLP-1 concentration was significantly increased in PA patients after eplerenone treatment.

Conclusions: MR signal in c-cells may stimulate IL-6 production and increase GLP-1 secretion.
Further studies may lead to the elucidation of novel diabetes mechanisms and to the development

of therapeutic strategies.
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[(BEREEWN] L=V ToFAToo - TIVRRTOVRIGERBICHEEZRIZTT
EMMESNTWNS, £/, BEofliiz 5D Glucagon-like peptide-1 (GLP-1)D 43 (&
Interleukin-6 (IL-6)fIEHIC K U BINT 5, AR TIIESDOLE I FIM4 REEEE N
L2 O F IV SEEoiiaICHB T3 IL-6 & GLP-1 DR MICHE ST 5 MRF L7,

[7E] 7V ERTOVBREIIKEE (Aldosterone B%) B XUEE IJ)LF I/ RZ2RMEER
EITVV/ »0OHRE (E+AR) TT. O3y bOA VR Y U 3iB L UVEEBFNE
b, OBl tkDILE IIF I RERFEGTF L IL-6 BEFORBEE, EELFOD
aHE GLP-1 REDZEL. QEFEFEETIRRATOVEEEOIT L/ VGRS
BT mHEHE GLP-1 BEDZE{LE#RE Uiz,

[£R] ® (5 v ) Aldosterone B#TA VAU VB LVEESEBENHL . E+A BT
(FREcHARE I IL-6 BSRIRL. 4 R VR RUVESEHENEIE U/, @ (BEafliaik)
E+A B#THEINT I/ FEBRHEGRF. IL-6 BEFOFRBREMNEM. FEELEFED GLP-
1EEMEM U7z, Small interfering RNA [CKBEEE INF a4 RERFEGCFHIED
mHEE, TTLV/ ARBICKS L6 BRFRRAEMENHI L, T7VV/ S
L&D IL-6 BEFIOE—F—DFERAEICIETOE—S — LD Mineralocorticoid
receptor binding element (MRE)E2 G Z BB L Lz, OFRFEMT IV RATOVEEEADT
T/ EEICKYERE GLP-1 BESEEICHEMLE,

[(ZLR] BEouREOTLEINTFIARZREEIL-6 7TOE—49—D MRE [HEALT
IL-6 DFEBFZFEL. GLP-1 mibZe N U TERBICREEZRITT I LB/TREENE,

(#&5E)] BEodRaDEEE )L F J4 RERME(L IL-6. GLP-1 D EFET S LM
SMICTIE DT, E5IRBIRFTIC K Y H/ I ¥ERIR D SRR DR B K AR EIR DB
FCDEMBBATREMDH B,



