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elevates oxidative stress levels in various body tissues, including the testicular tissue.
The present study aimed to investigate the effects of aerobic training (continuous and
interval) and vanadium-zinc supplementation on the expression of antioxidant genes
in testicular tissue in rats fed with fructose syrup.

Methods: fifty-six male rats were divided into seven groups including normal
control (NC), fructose control (FC), moderate-intensity continuous training (FCT),
high-intensity interval training (FIT), vanadium-zinc supplement (FS), moderate-
intensity continuous training + vanadium-zinc supplement (FSCT) and high-intensity
interval training + vanadium-zinc supplement (FSIT). The GPX, SOD, and CAT
genes expression in testicular tissue and serum levels of TAC, TOC, glucose, insulin,
and HOMA-IR were measured. One-way ANOVA and Bonferroni post-hoc tests
were used for data analysis at a significant leveliof P<0.05.

Results: Sixteen weeks of fructose syrup consumption led to a significant increase
in serum glucose, HOMA-IR, and TOC levels and a significant decrease in serum
TAC, and the levels of GPX, SOD, and CAT gene expression in the testicular tissue
of the FC group compared with NC group (P<0.05). Eight weeks of vanadium-zinc
supplementation and aerobic training (continuous and interval) were associated with
a decrease in serum glucose, HOMA-IR, and TOC levels and an increase in serum
TAC and levels of GPX, SOD, and CAT gene expression compared with the FC
group (P<0.05).

Conclusion: The results of this research showed that aerobic training (continuous
and interval) and vanadium-zinc supplementation improve the metabolic status and
subsequently improve the oxidative status in subjects suffering from insulin
resistance.
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Extended Abstract

Introduction

Diet-induced prediabetes, known as the prodromal stage
of metabolic syndrome (MeS), is characterized by the
incidence of systemic hyperglycemia in the body that
causes progressive insulin resistance in target tissues,
such as skeletal muscle, adipose tissue, and liver, which
is a major risk factor for insulin resistance. In recent
years, evidence has emerged for the presence of a
bidirectional opposing relationship between insulin
sensitivity and testicular dysfunction. Abnormal function
of the testis that leads to disrupted sperm quality, would
promote marked alterations in overall testicular
metabolism and ionic homeostasis. It has been proposed
that dysregulated glucose metabolism and hyperglycemia
cause testicle disturbance and subsequently degrade
sperm viscosity, and motility, intensifying sperm DNA
fragmentation, and cell death. Regarding the non-
invasive and non-pharmacological approach, and anti-
inflammatory effects of training and vanadium-zinc
supplementation, this study aimed to investigate the
effect of vanadium-zinc supplementation along with
aerobic training on modulating the oxidative and
antioxidant status in the serum levels and testicular tissue
of rats fed with fructose syrup.

Methods

In this experimental study, 56 male Wistar rats (aged 4-6
weeks, 130-150 grams) were randomly categorized into
7 groups (n = 8 per group), including normal control
(NC), fructose control (FC), moderate-intensity
continuous training (FCT), high-intensity interval
training (FIT), vanadium-zinc supplement (FS),
moderate-intensity continuous training + vanadium-zinc
supplement (FSCT) and high-intensity interval training +
vanadium-zinc supplement (FSIT). 55% corn fructose
solution (HFCS) diluted with deionized water to a 20%
solution administered as ad libitum syrup from the
beginning to the 16th week. The training groups
implemented Moderate Intensity Continuous Training
(MICT) or High-Intensity Interval Training (HIIT) for
the last eight weeks of the study design. MICT protocol
was 12 minutes of running in the first week increasing to
52 minutes in the last week (speed ~ 20 m/min and slope
~15°) and HIIT protocol was equal to MICT in terms of
distance covered that includes six three-minute bouts of
running at a speed of 40 m/min and three minutes of
active rest at a speed of 20 m/min between bouts. About
48 hours after the last training session, serum Insulin and
Glucose levels and testis GPX, SOD, and Catalase levels
were measured using the Elisa method. Data were

analyzed by one-way ANOVA and Bonferroni post-hoc
test at a significant level of P<0.05.

Results

According to the results of one-way ANOVA, the main
effects of eight weeks of HFCS consumption
significantly increased serum glucose and TOC levels
that lead to increased systemic HOMA-IR and down-
regulated the gene expression of GPX, TAC, and SOD
levels in testis tissue and serum TAC levels (P<0.05).
Meanwhile, eight weeks of aerobic training program and
vanadium-zinc supplementation significantly modulated
serum glucose, TAC, TOC, and insulin resistance
(HOMA-IR) levels and up-regulated levels of GPX,
SOD, and CAT gene expression in testis tissue (P<0.05).
The results of the Bonferroni post hoc test showed that
there was no significant difference between the effects of
the two training groups.

Conclusion

Implementation of eight weeks of aerobic training
(moderate and high intensity) combined with vanadium-
zinc supplementation, efficiently alleviated insulin
resistance and metabolic dysfunctions via antioxidant
defenses through enzymatic levels of GPX, TAC, and
SOD in insulin resistance rats, leading to improve
physiological homeostasis of testis tissue and higher
adaptation of the biological system.
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