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ABSTRACT

Introduction:

Myocardial inflammation is an effective factor in the development of diabetic
cardiomyopathy, which increases the risk of mortality in patients. The aim of
the present study was to investigate the effect of moderate-intensity aerobic
training on reducing cardiac tissue inflammation in male diabetic Wistar rats.

Materials and Methods:

18 male Wistar rats weighing (180+20) grams were divided into 3 groups:
healthy control (6 rats), diabetic control (6 rats), and diabetic with aerobic
training (6 rats). Moderate-intensity aerobic training was performed by running
on a treadmill with zero incline for 6 weeks, 5 days a week. NF-kB protein
levels were measured by Western blotting. For statistical data analysis, paired t-
test, one-way analysis of variance, and Tukey's post hoc test were used at
P<0.05 level using SPSS22 software.

Results:

The results showed that six weeks of moderate-intensity aerobic training
resulted in a significant decrease in fasting blood sugar in the diabetic group
with training from (131£377) to (81£249) mg/dL (P=0.017). This decrease was
not observed in the other two groups. The level of NF-kB protein in the aerobic
training group (1.18+0.007) was significantly reduced compared to the diabetic
control group (1.88+0.09) (P <0.001) and its values were close to the healthy

group.

Conclusion:

Aerobic exercise reduced fasting blood glucose and NF-«kB protein levels in
male diabetic Wistar rats. These results suggest that aerobic training may be a
promising non-pharmacological approach to diabetes management by
modulating cardiac inflammatory signaling and improving blood glucose
control.
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Extended Abstract

Introduction:

Diabetes mellitus is one of the most prevalent metabolic disorders worldwide and is
characterized by chronic hyperglycemia and disturbances in carbohydrate, lipid, and protein
metabolism. Persistent hyperglycemia can lead to numerous complications affecting different
organs, particularly the cardiovascular system. Among these complications, diabetic
cardiomyopathy is recognized as a distinct clinical condition characterized by structural and
functional abnormalities of the myocardium in diabetic individuals independent of coronary
artery disease or hypertension. Increasing evidence suggests that chronic inflammation plays a
crucial role in the initiation and progression of cardiac damage in diabetes.

Inflammatory signaling pathways contribute significantly to the pathological remodeling of
cardiac tissue in diabetic conditions. One of the most important molecular regulators involved in
inflammatory responses is nuclear factor kappa B (NF-kB), a transcription factor that regulates
the expression of numerous genes associated with inflammation and cellular stress. Activation of
the NF-xB pathway leads to the production of pro-inflammatory cytokines and other mediators
that promote inflammatory processes in cardiac cells. In diabetic conditions, hyperglycemia and
oxidative stress can activate NF-kB signaling, thereby increasing inflammatory responses in
myocardial tissue and contributing to progressive deterioration of cardiac function.

Regular physical activity, particularly aerobic exercise, has been recognized as an effective
non-pharmacological strategy for the prevention and management of diabetes and its
complications. Aerobic exercise can improve insulin sensitivity, enhance glucose uptake, reduce
oxidative stress, and modulate inflammatory responses. Despite these benefits, limited
information is available regarding the effects of aerobic exercise on inflammatory signaling
pathways in cardiac tissue under diabetic conditions. Therefore, the present study aimed to
investigate the effect of six weeks of moderate-intensity aerobic training on the expression of
NF-«B protein in the cardiac tissue of diabetic male Wistar rats.

Methodology:

This experimental study was conducted using eighteen male Wistar rats with an average body
weight of 180 + 20 grams and an age of approximately eight to twelve weeks. The animals were
obtained from the Pasteur Institute of Karaj and were maintained under standard laboratory
conditions including controlled temperature, humidity, and a twelve-hour light—dark cycle. The
rats had free access to standard laboratory chow and water. The animals were randomly divided
into three groups: healthy control, diabetic control, and diabetic with aerobic training.

Diabetes was induced by a single intraperitoneal injection of streptozotocin at a dose of 50
mg/kg body weight following twelve hours of fasting. Seventy-two hours after injection, fasting
blood glucose levels were measured using a glucometer, and rats with blood glucose levels equal
to or greater than 250 mg/dL were considered diabetic.

Before the training program, a graded treadmill test was performed to determine peak running
speed (Vpeak), which was used to set exercise intensity. The aerobic training protocol was
performed on a treadmill with zero incline for six weeks, five sessions per week, at an intensity
corresponding to approximately 60-70% of Vpeak. Exercise duration gradually increased from
ten minutes in the first week to thirty minutes in the final weeks, with warm-up and cool-down
periods included in each session.

Twenty-four hours after the final training session, the animals were anesthetized and cardiac
tissue samples were collected. The samples were immediately frozen and stored at —80 °C until
analysis. The expression of NF-kB protein in cardiac tissue was measured using the Western blot
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technique, with B-actin used as an internal control. Statistical analysis was performed using
one-way analysis of variance followed by Tukey’s post hoc test, with significance set at P <
0.05.

Results:

The results demonstrated that six weeks of moderate-intensity aerobic training significantly
reduced fasting blood glucose levels in diabetic rats. In the training group, fasting blood glucose
decreased from 377 + 131 mg/dL before the intervention to 249 + 81 mg/dL after the training
period. No significant changes were observed in the healthy control or diabetic control groups.
Furthermore, NF-kB protein expression in cardiac tissue was significantly higher in the diabetic
control group compared with the healthy control group. Aerobic training significantly reduced
NF-kB levels in the diabetic training group compared with the diabetic control group, indicating
attenuation of inflammatory signaling in cardiac tissue.

Discusion:

In conclusion, the findings of this study suggest that moderate-intensity aerobic exercise can
exert protective effects on cardiac tissue in diabetic conditions by reducing blood glucose levels
and modulating inflammatory pathways. The reduction in NF-kB protein expression indicates
that regular aerobic training may suppress inflammation-related molecular signaling in the
myocardium. These results highlight the potential of aerobic exercise as an effective
non-pharmacological strategy for reducing inflammation and preventing cardiovascular
complications associated with diabetes.
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