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Abstract

Aim: Intense aerobic activities can increase oxidative stress in the central nervi
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Extended abstract

Background

Endurance training is an integral component of an athlete's regimen, offering physical and physiological advantages.
However, intense and prolonged endurance exercises can induce oxidative stress and cellular damage due to an imbalance
between reactive oxygen species (ROS) production and the body's antioxidant defense mechanisms. The central nervous
system, including the hippocampus, is particularly vulnerable to oxidative stress-induced damage because of its high
energy demands and unique characteristics. This study focuses on the effects of intense endurance training combined with
Salvia Officinalis (SO) extract supplementation on hippocampal oxidative stress. SO, a member of the mint family,
possesses significant therapeutic and antioxidant properties. By investigating the impact of SO extract on mitigating
oxidative stress in the hippocampus during endurance training, this study aims to contribute tq,the limited research in this
area and explore natural ergogenic aids for athletes.

Materials and Methods

This experimental study employed an intervention-based research design, specifically
The subjects consisted of 30 adult male Wistar rats, each weighing approximate
sourced from the Pastor Institute, Karaj, Iran.

Experimental design

Following a one-week acclimation period, twenty-eight male Wistar rafswe i to five groups: a control
group (n=6), an exercise group (n=5), an extract group (n=6), a sali rcise-extract group (n=5).

Exercise training protocol

onducted on a rodent treadmill. The
, gradually increasing each week until it
oxygen consumption) in the final week. To prevent
iR@ session, the rats underwent a 5-minute warm-

The endurance training program spanned eight weeks, wi
initial training speed was set at 10 m/min for 30 minutes’d
reached 35 m/min for 70 minutes (equivalent to 80859
overtraining, the load was reduced in the fifth we
up at 8 meters per minute, followed by a 5-mi

Salvia Officinalis Administration: The ani
by oral gavage before each exercise session

eived a dase of 100 ml/kg bodyweight of Salvia Officinalis extract

The endur, . { ours post-training, assessed the rats' maximum endurance capacity using
an exhaustion t i [§'to reach the shock point, based on five contacts within a minute, indicated
their limit. The tes -up, increasing speeds, and measurements with a stopwatch until exhaustion.
To ensure freshness, ini was halted 48 hours before the test, allowing the rats to rest. The performance
of each group was then ted using a specific equation.

Extraction of laboratory an tissue:

Forty-eight hours after the exhausting endurance test, all groups were anesthetized with xylazine (3-5 mg/kg) and
ketamine (30-50 mg/kg). Following a four-hour fast, the hippocampi of the rats were extracted. To mitigate the influence
of circadian rhythms, dissections were alternated between groups. The hippocampal tissue samples were washed in
physiological serum, promptly frozen in liquid nitrogen, and stored at -80°C until further laboratory analysis could be
conducted.

Assessment of studied factors: The concentration of malondialdehyde was quantified using commercial ELISA kits
from ZellBio GmbH, Germany, employing a colorimetric method. Total antioxidant capacity was assessed using the TAC
kit, also produced by ZellBio, Germany, utilizing the FRAP technique.

Statistical analysis

Data were analyzed using descriptive statistics to calculate means and standard deviations. The Shapiro-Wilk test
assessed normal distribution. For comparison between groups, a one-way ANOVA was employed, followed by Tukey's
post hoc test to identify significant differences.
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Results

The one-way analysis of variance test revealed significant differences among the five groups in terms of MDA and TAC
levels in the hippocampal tissue (P<0.001). Specifically, the endurance training group exhibited significantly higher MDA
levels (3.58 £ 0.16) compared to the control group (1.18 + 0.56) (P<0.001). However, the endurance exercise + extract
group showed significantly lower MDA levels (2.40 + 0.46) compared to the endurance exercise group (P=0.025).
Regarding TAC levels, while there was no significant difference between the endurance training and control groups
(P=0.175), the endurance exercise + extract group displayed significantly higher TAC levels (0.0834 + 0.011) compared
to the endurance exercise group (P<0.05). Additionally, endurance performance varied significantly across groups
(P<0.001), with the endurance training group outperforming the control group (P<0.001) and the endurance training +
extract group exhibiting even higher performance than the endurance training group (P<0.001).

Discussion

The study examined the effects of eight weeks of endurance training and Salvia Officinalis (SO) extract supplementation
on male Wistar rats' hippocampal tissue MDA and TAC levels and endurance performance. Intense aerobic exercise was
found to induce oxidative stress in the hippocampus, as evidenced by elevated MDA levels in the exercise group relative
to the control group. However, TAC levels in the hippocampus remained unchanged. Notably, the group that combined
exercise with SO extract supplementation exhibited significantly lower MDA levels and C levels compared to
the exercise-only group, indicating the antioxidant properties of SO extract. Previous stud
of endurance training to induce oxidative stress and damage in various tissues, inclydi
hippocampus, being crucial for memory and learning, is particularly susceptibl
to its high metabolic rate and limited antioxidant capacity. The findings on the tract align with
previous research highlighting its antioxidant properties. The improvement in ed in the research
samples treated with SO extract can be attributed to the presence of effegti the plant extract, which
tract, such as rosmarinic

Article message

Our research indicates that Salvia Officinalis supple
effectively reduces oxidative stress, enhances the bo
endurance performance. These findings contribu
benefits of Salvia Officinalis extract for athletes

idant defense system, and subsequently improves
of knowledge regarding the potential ergogenic
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endurance training and acute exhaustive exercise
on antioxidant defense mechanisms in rat heart.
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