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GO . ABSTRACT

Received: 01 Jul 2019 ¢ [¥EE Resistin is secreted by adipose tissue and could be the link between diabetes and infertility. This
Accepted: 16 Nov 2019 : study aimed to investigate the alteration of resistin following aerobic exercise training in diabetic rats and
Available Online: 01Apr2020  :  its possible interaction with sperm parameters.

In this experimental study, 30 male Wistar rats (age: 56 days, weight: 200-250g)
were randomly divided equally into three groups of healthy control, diabetic control, and diabetic aerobic
exercises. Diabetes was induced with a unique intraperitoneal injection (65 mg/kg body weight) of strep-
tozotocin. Seven days after the injection and after 12 hours of fasting, the animals with blood glucose
levels of 2250 mg/dL were considered diabetic. Seven days after the induction of diabetes, the animals
in the exercise group were subjected to progressive aerobic training (treadmill running for 1 h, 27 m/min,
5 d/wk). After 10 weeks of exercise, the sperm quality and resistin concentrations were measured. The
obtained data were compared using Analysis of Variance (ANOVA) (P<0.05).

TS The induction of diabetes significantly decreased sperm count (P=0.001), motility (P=0.001), vi-
ability (P=0.001), and morphology (P=0.01). The sperm parameters, such as count (P=0.03) and viability
(P=0.002) were significantly higher in the diabetic exercise group, compared to the diabetic sedentary

KeV_Wf’rds: ) group. No significant changes were found in resistin levels between diabetic exercise and diabetic seden-
Re5|st.1n, Aerobic © tary groups (P=0.40).
exercises, Reproduc- The collected results indicated that the 10-week aerobic training regimen improved sperm
tive health, Rats © quality, independent of changes in resistin levels, in type 2 diabetes mellitus rat models.

Extended Abstract thalamic-pituitary-gonadal axis; accordingly, affecting

male and female fertility.

1. Introduction
Nogueiras et al. found that resistin is a new endocrine

esistin is secreted from adipose tissue that binds between energy homeostasis and reproduction;
and could be a link between diabetes increasing the expression of the resistin gene by the testis
and infertility. Evidence suggests that reduces the function of leydig cells. Ultimately, it reduces
resistin negatively impacts the hypo- testosterone production [1]. In addition, Normandin et

al. observed in diabetic men that high levels of serum
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resistin were associated with hypogonadism in the testes
and infertility [2]. Christos et al. documented that resistin
negatively affected the hypothalamic-pituitary-gonadal
axis; consequently, affecting male and female fertility
[3]. The current study aimed to investigate the changes in
resistin following aerobic exercise in diabetic mice and its
relationship with sperm parameters.

2. Materials and Methods

The present experimental study was performed in a labo-
ratory. The study sample included 30 Wistar breed rats that
were randomly obtained from Arak University in 2015.

Glucose concentration was measured by enzymatic-colo-
rimetric method (Pars Azmoun Company, Iran). Insulin was
evaluated by radioimmunoassay (Monobind Inc, USA).
Measuring resistin serum levels with sensitivity of 0.16 pg/
mL and the range of 0.60-60 pg/mL was performed by Rat
ELISA Kit, Eastbiopharm (made in China; Under the USA
license). These assessments were conducted according to the
manufacturer’s instructions. Insulin resistance was then cal-
culated using the Homeostasis Model Assessment (HOMA-
IR) as an insulin resistance index. The following Formula 1
was implemented for this purpose:

1. HOMA-IR = insulin (uuw/ml) x glucose (mmol/L) 22.5
3. Results

The induction of diabetes significantly reduced
the number (P=0.001), mobility (P=0.001), survival
(P=0.001), and morphology (P=0.01) of sperm. Sperm
indicators, such as the number (P=0.03) and survival
(P=0.002) were significantly higher in the exercise
diabetes group, compared to the sedentary one. There
was no significant difference in resistin levels between
exercise and sedentary study groups (P=0.40) (Table 1).

Table 1. Comparing sperm parameters in different study groups
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4. Discussion

Palmer et al. reported that 10 weeks of diet and exercise
reduced adipose tissue and improved sperm number,
motility, and morphology in obese mice [4]. In addition,
Hakonsen et al. argued that obesity is associated with
decreased semen quality and altered sex hormone profile.
Moreover, participation in a 14-week weight-loss program
improved semen quality and fertility [5]. Furthermore,
Parastesh et al. documented that aerobic exercise increased
testosterone and sperm production, as well as fertility in
healthy individuals [6]. In line with the above-mentioned
results, in the present study, after aerobic exercise, sperm
factors, such as sperm count and viability improved in the
investigated mice. Plessis et al. also reported that moderate-
intensity exercise may increase male fertility. This could
be achieved through mechanisms, such as improving
glycemic status, endocrine status, oxidative stress, and
body composition [7].

Based on the present study data, the improvement of sperm
status in diabetic mice was not related to serum resistin
changes. Accordingly, other mechanisms might be involved
that require further exploration. Improvement in sperm
parameters (sperm count, motility, viability, & morphology)
appears to be associated with insulin resistance after 10
weeks of aerobic exercise by decreasing blood glucose level.

The study limitation included investigating diabetes
specimen; diabetes caused by streptozotocin-nicotinamide
is an imitation of the type 1 diabetes induction model. Thus,
this model is not exactly a simulation of type 2 diabetes in
humans. The pathophysiological and molecular aspects of
type 1 diabetes and type 2 diabetes are common; however,
some characteristics may be different and generally limit
this pattern to type 2 diabetes and insulin resistance.

MeantSD
Variable P*
Healthy Control Group Diabetic Control Group Diabetic Aerobic Exercise
Sperm count (106) 39.31£13.5 11.7545.7 26.3+£13.2 0.001
Mobility (%) 60.816.5 32.5£1.1 40.316.5 0.001
Survival (%) 77.5%4.6 29.78+16.2 41.7+7.2 0.001
Morphology (%) 95.4+1.3 85.25+7.5 88.518.8 0.01

* There was a significant difference between the studied groups (P<0.05).
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5. Conclusion

The obtained data suggested that a 10-week aerobic
exercise program improved sperm quality in rats with type
2 diabetes, i.c. independent of resistin changes.
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