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Introduction: Diabetic cardiomyopathy increases the risk of heart failure. Ischemic
preconditioning (IPC) has a protective effect against myocardial injury. The present
study aimed to investigate the effect of aerobic training and IPC with different muscle
masses on myocardial NLRP3 and LC3 gene expression in diabetic Wistar rats.

Methods: Thirty-five Wistar rats were randomly divided into seven groups: Healthy
control (C), diabetic (D), one-leg ischemia (1IP), two-legs ischemia (21P), aerobic
training (T), one-leg ischemia+aerobic training (1IPT), two-legs ischemia+aerobic
training (2IPT). Diabetes was induced by a single injection of STZ (50 mg/kg). IPC
consisted of three cycles of 5-minute ischemia followed by 5 minutes of reperfusion.
Aerobic training was performed on a treadmill for six weeks, starting at 9 m/min for
15 minutes in the first week and gradually increasing to 18 m/min for 30 minutes by
the sixth week. Myocardial NLRP3 and LC3 gene expression levels were measured
using real-time PCR. Data were analyzed using one-way ANOVA followed by
Tukey’s post hoc test.

Results: NLRP3 Gene expression significantly increased, and LC3 decreased in D
compared to C (p=0.0001). NLRP3 and LC3 decreased and increased significantly,
respectively, in 1IP (p=0.0001,p=0.021), 2IP (p=0.0001,p=0.003), T (p=0.0001,
p=0.005), 1IPT (p=0.0001) and 2IPT (p=0.0001) compared to the C.

Conclusion: It appears that the effect of ischemic preconditioning on reducing
cardiac NLRP3 and increasing LC3 in diabetic rats is independent of the mass of
ischemic muscle involved. Aerobic training with IPC is more effective in improving
NLRP3 and LC3 in diabetes.
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Extended Abstract

Introduction

Diabetic cardiomyopathy is a specific heart condition
associated with diabetes that involves structural changes
and functional abnormalities in the heart. In individuals
with diabetes, chronic inflammation in heart muscle
cells (cardiomyocytes) can lead to increased stiffness in
the ventricles and asymptomatic diastolic dysfunction.
The NLRP3 inflammasome plays a crucial role in the
innate  immune system, initiating and promoting
inflammatory responses to protect against both internal
dangers and pathogenic infections. Autophagy is a
cellular process that breaks down and eliminates old
proteins and cellular components, and it is essential for
maintaining  healthy  cardiomyocytes.  However,
conditions such as hyperglycemia and dyslipidemia can
negatively impact autophagy in these cells. Aerobic
exercise training is beneficial for enhancing exercise
capacity and heart function, and it can prevent cardiac
remodeling, making it an effective complementary
treatment for various cardiovascular disorders.
Additionally, ischemic preconditioning (IPC) is a
therapeutic strategy that has been shown to reduce the
severity of acute myocardial infarction in animal
studies. IPC involves a temporary phase of sublethal
local tissue ischemia that protects against subsequent
lethal ischemia, although its interaction with exercise
training is still not fully understood. The present study
aimed to investigate the effects of aerobic training and
IPC using different muscle masses on the gene
expression of NLRP3 and LC3 in the hearts of diabetic
Wistar rats.

Methods

In this experimental study, 35 Wistar rats were
randomly divided into seven groups: control (C),
diabetic (D), diabetic one-leg ischemia (1IP), diabetic
two-leg ischemia (2IP), diabetic aerobic training (T),
diabetic one-leg ischemia with aerobic training (1IPT),
and diabetic two-leg ischemia with aerobic training
(2IPT). Diabetes was induced in the rats via a single
intraperitoneal injection of streptozotocin (STZ) at a
dosage of 50 mg/kg. IPC was performed by tightening a
tourniquet around the upper hind limb, followed by
three cycles of ischemia and reperfusion, each
consisting of 5 minutes of ischemia and 5 minutes of
reperfusion. Endurance exercise began 20 minutes after
the final ischemia cycle. Blood flow in the hind limb was
completely occluded, which was confirmed by the
absence of pulse, hypothermia, and skin cyanaosis in the
limb. The aerobic exercise regimen lasted for eight

weeks, conducted five days per week, and involved
treadmill running. During the first two weeks, the rats
ran at speeds of 9 and 12 meters per minute for 15 and
20 minutes, respectively. In week 3, the speed increased
to 15 meters per minute for 20 minutes. In week 4, the
rats ran at 18 meters per minute for 25 minutes. During
week 5, they continued at the same speed for 30 minutes,
and in week 6, they maintained the 18 meters per minute
pace for another 30 minutes. The treadmill incline
remained constant at 5% throughout the entire training
period. Forty-eight hours after the last exercise session,
the animals were anesthetized, and heart tissues were
collected for analysis. The expression levels of the
NLRP3 and LC3 genes were measured using the RT-
PCR method. Data were analyzed using one-way
ANOVA and Tukey post hoc tests, with statistical
significance set at P < 0.05.

Results

The results indicated a significant difference between
the groups regarding myocardial NLRP3 (F=152.9,
P=0.001) and LC3 (F=132.9, P=0.001). Specifically,
diabetes was associated with a substantial increase in
myocardial NLRP3 gene expression compared to the
control group (C) (P=0.0001). Additionally, there was a
significant decrease in NLRP3 gene expression in the
1IP (P=0.0001), 2IP (P=0.0001), T (P=0.001), 1IPT
(P=0.0001), and 2IPT (P=0.0001) groups compared to
the diabetes group (D). Furthermore, the results showed
that diabetes led to a significant decrease in myocardial
LC3 gene expression compared to the control group
(P=0.0001). In contrast, the 1IP (P=0.021), 2IP
(P=0.003), T (P=0.0001), 1IPT (P=0.0001), and 2IPT
(P=0.0001) groups exhibited a significant increase in
LC3 gene expression compared to the diabetes group

D).

Conclusion

It seems that the induction of an experimental diabetes
model led to an increase in the expression of the NLRP3
gene and a decrease in the expression of the LC3 gene.
Our current findings suggest that remote IPC may
enhance the effects of aerobic exercise in reducing
inflammation and improving autophagy in cardiac tissue
following diabetes. Additionally, the beneficial effects
of remote IPC appear to be independent of the amount
of ischemic muscle involved. These results represent a
significant step toward controlling and mitigating
cardiac damage associated with diabetes. However, a
comprehensive understanding of the mechanisms
underlying diabetes-induced autophagy requires further
investigation.
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