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Exendin-4 alleviates diabetic cardiomyopathy in mice by regulating Sirt1/PGCla
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Abstract: Objective To investigate the protective effect of exendin-4 against diabetic cardiomyopathy in mice and explore the
underlying mechanism. Methods C57BL/6] mice were randomly divided into normal control group with normal diet and
diabetic group with high-fat diet for 4 weeks before streptozotocin injection. The successfully established diabetic mouse
models were divided into diabetic group with exendin-4 treatment and diabetic control group for daily treatment with
intraperitoneal injection of 1 nmol/kg exendin-4 and saline of equivalent volume for 8 weeks, respectively. The physiological
parameters such as blood glucose and body weight were recorded. RT-PCR was used to examine the transcription levels of
genes related with myocardial hypertrophy and fibrosis and the genes related with mitochondrial functions including PGCla,
NRF and CytoC. The expressions of oxidative stress markers and Sirt1/PGC1 proteins were measured using Western blotting.
and HE staining was used to observe the myocardial structural changes in the mice. Results Compared with the normal
control mice, the mice in diabetic control group showed significantly increased blood glucose and blood lipid levels (P<0.001),
which were obviously improved by Exendin-4 treatment. The expressions of ANP, BNP, TGFp1, CytoCl and NOX1 were
significantly increased (P<0.05) while Sirtl, PGCla, NRF and SOD1 expression were markedly decreased in the myocardial
tissue of the diabetic mice (P<0.05). Exendin-4 treatment resulted in obviously reduced expressions of ANP, BNP, TGFf1,
CytoC1 and NOX1 (P<0.05) and increased expressions of Sirtl, PGCla, NRF and SOD1 (P<0.05) in the diabetic mice.
Conclusions Exendin-4 protects against myocardial injury in diabetic mice by improving mitochondrial function and
inhibiting oxidative stress through the Sirt1/PGCla signaling pathway.
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Fig.1 Changes of body weight (A) and blood glucose (B) during the generation of type 2 diabetic mouse
model (Mean+SE, n=6-8). *P<0.05, **P<0.01, ***P<0.001 vs Con.
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Tab.1 Primer sequence

2H(P<0.05)., 2% 16 i}, % DM-Con4H ,DM+Ex-4 4
I 2P T (P<0.05) , & e #/ (P<0.05) ,
IRSFERFEC R TGRS (F 1L, E 2),

Gene Forward primer (5'-3") Reverse primer (5'-3")

ANP GCTTCCAGGCCATATTGGAGCA TCTCTCAGAGGTGGGTTGACCT
BNP ATGGATCTCCTGAAGGTGCTGT GCAGCTTGAGATATGTGTCACC
CytoC1 GCTACCCATGGTCTCATCGT CATCATCATTAGGGCCATCC
NRF-1 CCATCCCAGGCCGACTAA AATTTCAGAGCATTGGCCATAGA
NRF-2 CCAGCTACTCCCAGGTTGC CCTGATGAGGGGCAGTGA
PGCla CCCTGCCATTGTTAAGACC TGCTGCTGTTCCTGTTTTC
TGFp1 CCACCTGCAAGACCATCGAC CTGGCGAGCCTTAGTTTGGAC
18S AGCCTGCGGCTTAATTTGAC CAACTAAGAACGGCCATGCA

ANP: Atrial natriuretic peptide; BNP: Brain natriuretic peptide; CytoC: Cytochrome C; NRF: Nuclear

respiratory factor;
Transforming growth factor 1; 18S: 18s rRNA.
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Fig.2 Changes of random blood glucose in the 3
groups (Means = SE, n=6-8). *P<0.05, **P<0.01,
***P<0.001 vs Con; "P<0.05 vs DM-Con.
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Tab.2 Comparison of physical parameters in the 3 groups at week 16 (Mean+SEM, n=6-8)

Parameters Con DM+Ex-4 DM-Con
Body weight (g) 30.15+1.1 28.79+0.61 30.54+0.68
Serum TG (mmol/L) 0.52+0.02 0.7+0.04*** 1.03+£0.08**
Serum LDL-c (mmol/L) 0.37+0.04 0.8+0.07** 0.97+0.09***
RBG (mmol/L) 7.13+0.73 15.45+£2.5*" 27.28+3.16***
Food intake (kcal/day/mouse) 11.86+0.46 15.4440.37*** 17.59+1.01***

BW: Body weight; TG: Triglycerides; LDL-c: LDL- cholesterol; RBG: Random blood glucose; *P<
0.05, **P<0.01, ***P<0.001 vs Con; "P<0.05 vs DM-Con.

3 EALNARHERE
Fig.3 HE staining of myocardial tissue in the 3 groups (Original magnification: x400; scale bar: 10 um). A: Con; B: Con+
Ex-4; C: DM-Con.
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Fig.5 Myocardial expression of mitochondrial
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