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ABSTRACT

The effects of exercise and stevia extract on diabetes-related indicators have been already
: reported, but their cardiac benefits on Type 1 Diabetes (T1D) are unclear.

Received: 8 Jul 2020 FI9TEATE This study aims to evaluate the effect of eight weeks of endurance training and stevia sup-
Accepted: 24 Aug 2020 ¢ plementation on gene expression levels of Atrial Natriuretic Peptide (ANP) and B-Myosin Heavy Chain
: (B-MHC) in the heart tissue of T1D rats.
[VEETEEE In this experimental study, 25 rats with the average weight of 250-300 g were divided into five
groups; healthy control, diabetic control, diabetic+supplementation, diabetic+training, and diabetic+trai
ning+supplementation. T1D was induced by intraperitoneal injection of streptozotocin (55 mg/kg/ body
weight). Endurance training was performed 5 days a week at a speed of 20-30 meters per minute on a
surface with a zero slope for 8 weeks. Stevia was gavaged in a dose of 250 mg/kg/body weight. Rats were
slaughtered 48 hours after the last training session. Cardiac tissue was used to measure the parameters.
The gene expression of ANP and b-MHC in cardiac tissue was measured by real-time Polymerase Chain
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Keywords: Reaction (PCR) method. Data were analyzed by using one-way ANOVA and Bonferroni post hoc test.
Type 1 diabetes, ¢ [FAETEE The gene expression levels of ANP and B-MHC were significantly higher in the diabetic control
Exercise, Stevia, Atrial group compared to the healthy control group (P=0.001), and significantly lower in the diabetic+training
natriuretic peptide, © and diabetic+training+supplementation groups compared to the diabetic control group (P=0.001).
B-Myosin heavy [T Endurance training and stevia supplementation can have beneficial effects on the heart of T1D rats.

chain, Heart tissue

Extended Abstract concomitant microalbuminuria, poor glycemic control,
hypertension, and increased risk of cardiovascular dis-
1. Introduction eases [5]. Myosins are a family of adenosine triphosphate-
dependent proteins that play a major role in skeletal and
eart disease is one of the main complica- cardiac muscle contraction [9]. Two isoforms that are ex-

tions of Type 1 Diabetes (T1D). In pa- pressed in mammalian hearts are a-Myosin Heavy Chain
tients with T1D, Atrial Natriuretic Peptide (a-MHC) and B-Myosin Heavy Chain (3-MHC). Follow-
(ANP) level is elevated associated with ing stressors such as diabetes and high blood pressure, the
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alpha type is mainly converted to beta type. In people with
heart failure, B-MHC expression is highly reduced [12].

The positive effects of regular exercise on various diseas-
es, including T1D have been already reported [13]. Effects
of cardiac protection following voluntary physical activity
on myosin heavy chain gene in elderly rats have also been
reported [ 14]. However, increased and decreased ANP gene
expression in cardiac tissue was reported in male Wistar
rats after 8 weeks of resistance training [15] and 6 weeks of
low-intensity periodic training [16], respectively.

The Stevia rebaudiana herbal plant as a sweet food ad-
ditive has many benefits for humans [17]. Stable effects
with zero calories and the possibility of using it for diabetic
patients are among the advantages of this plant [ 18]. There-
fore, the use of this natural sweetener in food products, es-
pecially for people with diabetes, has become very impor-
tant to be responsive to the desire in them to eat sweets [19].

Many studies have emphasized the effect of exercise ther-
apy on diabetics who are at risk for cardiovascular disease
[20, 21]. However, studies on the effect of acrobic exercises
and herbal supplements on gene expression of factors af-
fecting cardiac function are limited, especially in T1D
subjects. Therefore, the present study aims to investigate
the effect of eight weeks of endurance training and stevia
supplementation on ANP and -MHC gene expression in
heart tissue of rats with T1D.

2. Materials and Methods

This is an experimental study conducted on 25 Wistar
rats (weighting 250-300 g) prepared from the Islamic
Azad University of Marvdasht Branch. They were di-
vided into five groups; healthy control, diabetic control,
diabetic+supplementation, diabetic+training, and diabetic+
training+supplementation. Rats were given an intraperito-
neal injection of streptozotocin (55 mg/kg/body weight) to
induce diabetes. Endurance training was performed 5 days
a week at a speed of 20-30 meters per minute on a surface
with a zero slope for 8 weeks. Stevia was gavaged in a dose
of 250 mg/kg/body weight [22]. Rats were slaughtered 48
hours after the last training session. Cardiac tissue was used
to analyze the parameters. The gene expression of ANP and
B-MHC in cardiac tissue was measured by real-time Poly-
merase Chain Reaction (PCR) method. Data were analyzed
by one-way ANOVA and Bonferroni post hoc test consider-
ing a significance level of P<0.05.

3. Results

The results showed that the gene expression of ANP
and B-MHC in the heart tissue of diabetic control rats
were significantly higher than in the healthy control group
(P=0.001). Endurance training and the combination of en-
durance training and stevia supplementation significantly
reduced ANP and B-MHC levels in cardiac tissue of dia-
betic rats compared to the diabetic controls (P=0.001).

4. Discussion

The ANP changes during exercise depends on the amount
of dopamine, intensity and duration of activity, the amount
of catecholamines, body condition during exercise, and hy-
poxic conditions [23-25]. The main reason for ANP level
increase may be the stretched cardiac muscle due to in-
creased atrial dimensions. During exercise, increase in the
atrial dilatation may be due to central blood volume, in pro-
portion to which atrial pressure increases ANP [26]. There-
fore, exercise may reduce ANP level by modulating this
pressure [27]. ANP levels in cardiac patients are high due to
increased cardiac afterload. In the present study, endurance
training reduced ANP gene expression in cardiac tissue of
rats by reducing afterload. Regarding the mechanism of
how endurance training affect -MHC level in heart tissue,
it has been shown that endurance training affect heart mass
size and Pur and beta gene expression, and it seems that
change in heart mass after endurance training is associated
with MHC isoform expression [32].

Endurance training and the combination of endurance
training and stevia supplementation may lead to significant
reduction in B-MHC of T1D rats. Stevia has a variety of vi-
tamins, especially vitamins A and C, as well as many anti-
oxidant elements such as selenium, cobalt and chromium. It
also contains protein, fiber, carbohydrates, phosphorus, iron,
calcium and sodium [31]. It is possible that the dose of ste-
via supplementation may affect the results such that clearer
results can be obtained by changing its dosage. There were
some limitations in the present study, including the lack of
dopamine and the catecholamines measurement. Endurance
training and stevia supplementation are recommended due
to its possible beneficial effects on the heart of T1D rats.
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