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Abstract

Aim: In the obesity condition, the supply of testicular tissue energy substrate is under negative
adjustment, and exercise training is an efficient strategy to deal with the adverse effects of
obesity. The purpose of this study was to investigate the effect of 12 weeks of high-intensity
interval training (HIIT) on the glucose transporter 3 (GLUT-3) gene expression and lactate levels
in testicular tissue of obese male Wistar rats. Methods: The present study was experimental. 18
rats were randomly divided into 3 groups: 1) control, 2) HFD-sole, and 3) HFD+HIIT
(n=6/group). The HFD and HFD+HIIT groups were fed with high-fat diet (HFD) from the
beginning to the end of the study (24 weeks), and the control group was fed standard fg
the beginning to the end of the study. From the 12th week of the study, the HFD+, can S QR code to see the
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Extended abstract
Background

Obesity is a disease of the current global pandemic. The World Obesity Federation estimates that by 2020 around 770
million adults globally were affected by obesity, which is anticipated to exceed one billion by 2030. An unhealthy lifestyle
(especially physical inactivity, and unhealthy diet) leads to obesity. In addition to unhealthy physical appearance, these
conditions lead to metabolic disorders. In this regard, cardiovascular diseases, type 2 diabetes, and some cancers are
related to obesity. Also, unhealthy diet and obesity can male reproductive disruption. Obesity leads to the destruction of
reproductive potential by various mechanisms, including induction of inflammation, oxidative stress, suppression of
testosterone, and ectopic apoptosis. Among these causes, obesity effects on metabolism and metabolic transporters of
testicular tissue are not clearly known. Exercise training is one of the known useful interventions in the body's health
improvement. In this regard, it has been found that high-intensity interval training (HIIT) has signifigant effects on the
whole body's metabolism compared to other exercise training modalities. Therefore, in the prese we are looking
for an answer to this question, what is the effect of HIIT modality on GLUT-3 mRNA and lactatedevels i ieular tissue
of rats fed a high-fat diet (HIIT)? and, what are the mechanisms involved in this effect?

Materials and Methods
The current research is experimental. 18 male Wistar rats with a weight range of 1
were kept in polycarbonate cages under controlled environmental conditions with a
60% humidity, and a 12-hour light/dark cycle in the animal house.

to 220 prepared. Rats

ture of 25+3°C, 55-

Experimental design

Rats were divided into 3 groups (n = 6 rats in each group), a control grg a ived a standard diet, and 2 groups that
received a HFD. In the next step, the HFD group was divided int [ FD (no exercise; HFD-sole) and
HFD with HIT (HFD+HIIT).

Standard diet and high-fat diet (HFD)
1) Standard diet: 54% corn, 14% wheat bran, 13% alfalfa 10% cotton meal, 6% fish meal, 1.5% vitamins and

2) High-fat diet (HFD): 60% of total at (dérived from soybean oil), 20% from protein, and 20%
from carbohydrates.

Estimating exercise training intensity (Maxi peeddtest: Smax): The rats in the HFD+HIIT group warm-up on a
treadmill for 5 minutes at a speed of 10-15 meters 1ins. Then, the incline of the treadmill was adjusted to 20 degrees
and the speed of the treadmill was increased by 2 m ery,2 mins until the rat could not continue running. After the
maximum speed test, the trai ased on the maximum Smax.

High-intensity interval grai IIT) protocol: HFD+HIIT group performed an uphill-HIIT running on a treadmill
that included 13 inte ; i nsisted of 4 mins of running with 85-90% of Smax (slope of 20 degrees) and

2 min active re was considered between each interval. In order for the subjects to adapt to the
training, the trainifg i dually increased from a flat slope (0°) to a 20° slope in the first 3 weeks. Animals
ran on a treadmi

Tissue sampli laboratory methods

72 hours after the | ining session, the rats were anesthetized by injecting ketamine and Xylazine, and the testicular
tissue was dissected gut. The gRT-PCR technique was used to evaluate the GLUT-3 expression and to measure the lactate
content from a dedicated commercial Kit.

Statistical analysis

One-way ANOVA followed by Tukey post-hoc tests was performed for analyses of findings were conducted. p-values
<0.05 were considered statistically significant.

Results

The obese group (HFD-sole) showed a significant decrease (p<0.05) in GLUT-3 mRNA levels compared to the control
group. On the contrary, HFD+HIIT group showed increased expression of GLUT-3 mRNA compared to HFD-sole group
rats. In addition, HFD-sole rats showed a significant decrease (p<0.05) in lactate levels of testicular tissue compared to
the control group. Despite this, HFD+HIIT group showed a significant increase (p<0.05) in lactate levels compared to the
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HFD-sole group. Meanwhile, there was no significant difference (p>0.05) in testicular lactate levels between HFD+HIIT
and control groups.

Discussion
Glucose and especially lactate are the two main energy substrates for Sertoli-germ cells. Meanwhile, GLUTS play a very
important role in glucose transport mechanisms. Our research findings showed that HFD significantly suppresses GLUT -
3 expression at the mRNA level compared to control group. As a result, any decrease in glucose storage in these cells can
force them to rely on fatty acids instead of glucose. These conditions can negatively effect on spermatogenesis, especially
with excessive production of reactive oxygen species (ROS). On the other hand, another finding of our research was the
increased regulation of GLUT-3 RNA in the HFD+HIIT group compared to the obese group. Therefore, based on our
findings of increased GLUT-3 expression in the HFD+HIIT group, we can conclude that HIIT can possibly increase
intracytoplasmic carbohydrate storage (ICC) by up-regulating GLUT-3 expression. Also, HFD significantly reduces
testicular lactate levels compared to control group, and HFD+HIIT leads to an increase in lactate . The results of
this part of our research show that obesity (induced by HFD) has a significant negative effectgon the conversion and

and germ cells.
Article message

Obesity (induced by HFD) with GLUT-3 expression suppression, can impaiLg
lactate supply. On the other hand, HIIT can up-regulate the expression
which probably indicates the optimal availability of glucose and the i
process. These conditions indicate the facilitation of the availability of{theesi ular tissue substrate.
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