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@ i ABSTRACT
Exercise is one of the methods affecting cardiovascular adaptation, but its cellular and molecular
: pathways and mechanisms are unknown. T-Box Transcription Factor 5 (TBX5) gene seems to be one of the
Received: 21 Dec 2019 factors involved in regulating cardiac hypertrophy.
Accepted: 25 Apr 2020 ¢ [ITEETE The aim of this study was to investigate the effect of an 8-week exercise program with different
©  intensities on the expression of TBX5 gene in the heart of male Wistar rats.
[VIETEEE In this experimental study, 24 male adult Wistar rats were divided into three groups of High Intensity
Training (HIT), Low Intensity Training and (LIT) and control. Training groups performed the exercise program for
8 weeks, 5 sessions per week. The exercise program for the HIT group consists of running on a treadmill with
five 8-min intervals at 85-90% VO2 max intensity divided into 2-min intervals at 50-60% VO2 max intensity,
while for the LIT group it was included five 8-min intervals with 50-60% VO2 max intensity divided into 2-min
intervals with 45% -50% VO2 max intensity. The control group performed no exercise. The real-time Poly-
merase Chain Reaction (PCR) analysis was used to measure the expression level of TBX5 gene. The collected
data were analyzed by one-way ANOVA and Tukey’s post hoc test.
[FIEIMEE The heart weight (P<0.001 and P=0.004), heart-weight to body-weight ratio (P<0.0001 and P=0.001),
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Keywords: and left ventricular wall thickness were significantly higher in the HIT and LIT groups than in the control group
T-box transcription (P<0.0001 and P=0.38 ). The left ventricular wall thickness in the HIT group was significantly higher than in the
factor TBX5, High LIT group (P=0.001). The TBX5 expression in the two training groups were not significantly different from that
intensity training, ¢ of control group (P=0.11).
Low intensity training, It seems that more intensive exercise can have more significant effects on cardiac hypertrophy than
Male adult rat i lessintensive exercise.
Extended Abstract vascular system has a remarkable ability to adapt during ex-
ercise. These adaptations require the integration of systemic,
1. Introduction cellular, and molecular signaling pathways in the cardiovas-
cular system. Depending on the type of exercise, the cardio-
xercise has beneficial effects on increasing vascular system adapts to physiological requirements and
performance and health and reducing the risk dominant hemodynamic load. Therefore, the classification
of cardiovascular diseases. However, its exact of the type of exercise can be done based on the physiologi-
mechanism is not known yet [1]. The cardio-
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cal and morphological changes resulted from exercise in the
heart and cardiovascular system [2].

In order to understand the molecular adaptations in car-
diac tissue following exercise, it is necessary to identify the
cellular signaling pathways that are effective in transmitting
physiological stimuli to downstream transcription factors
and other regulatory mechanisms. T-Box Transcription Fac-
tor 5 (TBXY) is a transcription factor of the T-box family that
promotes cardiac muscle growth [5]. Physiological growth
of the heart results in increased cell size and myocyte mass
of the heart muscle through exercise. This balanced and re-
versible physiological growth of the heart is mediated by
cardiomyocyte hypertrophy through activating various sig-
naling pathways, including the Insulin-like Growth Factor-1
phosphoinositide 3-kinase/protein kinase B (IGF-1-PI3K/
AKT), which causes increased gene expression of TBXS
that regulates cardiac hypertrophy [7].

TBXS in cardiomyocytes is a transcription activator of
cardiac gene expression and interacts directly with other
cardiac transcription factors [8]. Since there is less infor-
mation on the molecular mechanisms affecting the physi-
ological hypertrophy of the heart based on TBXS gene ex-
pression caused by exercise with different intensities, this
study aimed to investigate the effect of different intensities
of intermittent exercise on TBX5 gene expression.

2. Materials and Methods

The animals used in this study were 24 male adult Wistar
rats weighting 160-180 g. They were kept under controlled
conditions at a room temperature and 12:12h light:dark
cycle and humidity of 40-60%. Food and water were avail-
able for them. They were divided into three groups of High
Intensity Training (HIT), Low Intensity Training (LIT) and
Control. The intermittent exercise program was performed
for 8 weeks, 5 sessions per week. The exercise program for
the HIT group consists of running on a treadmill with five
8-min intervals at 85-90% VO2 max intensity divided into
2-min intervals at 50-60% VO2 max intensity, while for
the LIT group it was included five 8-min intervals with 50-
60% VO2 max intensity divided into 2-min intervals with
45-50% VO2 max intensity. They performed exercises at a
specific hour of the day and at the same time. The control
group had no exercise.

The heart muscle was removed, and the rate of hypertro-
phy was determined by evaluating the ratio of heart-weight
to body-weight, Left Ventricular (LV) wall thickness and
cardiomyocyte length. The expression of TBX5 gene was
measured by Real- time Polymerase Chain Reaction (PCR)
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analysis. Finally, the data were analyzed using one-way
ANOVA and Tukey’s post hoc test.

3. Results

The heart weight (P<0.001 and P=0.004), heart-weight to
body-weight ratio (P<0.0001 and P=0.001), and LV wall
thickness were significantly higher in the HIT and LIT
groups than in the control group (P<0.0001 and P=0.38 ).
LV wall thickness in the HIT group was significantly high-
er than in the LIT group (P=0.001). The TBXS5 expression
in the two training groups were not significantly different
from that of control group (P=0.11).

4. Discussion

The findings of the present study indicated that the heart
weight, ratio of heart-weight to body-weight and LV wall
thickness in the HIT and LIT groups were significantly
higher than in the control group. The LV wall was signifi-
cantly thicker in the HIT group than in the LIT group. He-
matoxylin & eosin staining showed a significant increase
in the cardiomyocyte area in the two exercise groups; the
amount of this increase in the HIT group was significantly
higher than in the LIT group.

Exercise can affect cardiac hypertrophy by affecting some
cellular and molecular factors. According to studies, exercise
through various signaling pathways including Neuregulin-1
(NRG-1), ERB, C/EBP, and IGF-I-PI3K/AKT can affect
the function and growth of the heart muscle [22]. Cardio-
myocyte length seems to increase after exercise. Therefore,
it is generally accepted that exercise-induced heart growth
is due to an increase in cardiomyocyte length rather than a
change in the number of heart cells. Moreover, along with
increased heart mass, the heart tissue is exposed to morpho-
logical changes depending on the type of exercise [23].

TBXS, as one of the most important members of the T-box
family involved in cardiovascular development, plays an
important role in cardiac morphogenesis [24]. In the pres-
ent study, TBXS expression level was directly related to the
intensity of exercise. In the LIT and HIT groups, the differ-
ences in TBXS5 expression were two and three times higher
than in the control group, respectively, but these differences
were not statistically significant. In overall, it seems that
more intensive exercise can have more significant effects
on cardiac hypertrophy than less intensive exercise.
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