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Abstract

Aim:  Time Pressure in chess, especially in the final stages of the game, can cause failure to
achieve success even at the highest levels of competition by disrupting the brain function. Thus,
the aim of the current study was to investigate the the effect of twelwe weeks time pressure
training on power of beta and gamma waves in frontal and central brain regions in chess players.
Methods: In a semi-experimental and a one-blind research, 26 chess players (age: 18+1 ye
ELO: 1744.6+61.7; history: 3.1+2.2) volunteer athlete selected and using simple ra
method, and based on rating placed in two groups: chess-based training under time pressure
sessions per week each session for four hours) and normal chess training group. Before
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Extended abstract
Background

One of the cellular processes that play an important role in regulating the balance between cell death and tissue growth is
called apoptosis. This process, which is one of the types of programmed deaths, generally affects cells in two external
and internal pathways. Cell death occurs after binding to different receptors. Researchers are always looking for a way to
reduce the factors associated with cell death and activate cell death inhibitor pathways. It seems that the simultaneous use
of curcumin along with high-intensity interval exercise can be considered as a useful strategy in reducing apoptosis caused
by various factors (oxidative stress). Therefore, this study aimed to investigate the effect of training-induced adaptation
and curcumin supplementation and adaptation due to chronic distribution of H,O, on accumulation of TNF-a, NF-xB and
Fas genes in hippocampus of rats.

Materials and Methods
The research was a fundamental and experimental research in terms of the method. Th
was 50 Wistar rats with an average weight of 20 +200 gr at 8-10 weeks old that were pur
of Medical Sciences Research Center and transferred to animal laboratory .

sample of this study
man University

Experimental design

Rats were randomly divided into five groups: 1) healthy control, 2) contrg nated water, 3) curcumin

‘ ide 5) hydrogen peroxide
supplementation group and interval training (each group consiste 3 al experiments were done
according to ethical guidelines and license of Kerman Uniwersi i ciences with IR number. KMU.
REC.1396.1562 is done.

Training protocol

Induction of oxidative stress: Rats were divided 0 ine, 2) hydrogen peroxide (H20), 3) high intensity
interval training + H,0,, 4) curcumin + H»O; 8 i rval training + curcumin supplementation +
hydrogen peroxide (each group 10 people). | H»0, at a dose of 1 mmol/kg of their body weight
and the rats administered the injections 3 time

Curcumin Administration: Curcumin group ratSg€ensumed 150 mg/kg of pure curcumin in combination with
methylcellulose.

8 m/minonr i -up, the exercise test was performed to the extreme level of fatigue, which
i 3 minutes

High-intensity i
treadmill for 8 wee
minutes of warm-up
intensity of 80% maximu

#Interval group training at 80% of maximum speed was performed on rodent
. The training duration was 27-35 minutes in each session, which included 6

d light rotation with 40% maximum speed.

Extraction of laboratory animal tissue: To collect the samples, the animals were anesthetized with a combination of
xylazine (10 mg/kg) and ketamine (80 mg/kg) by intraperitoneal injection. Then the brain was removed with utmost care
by cutting the skull of the animal. The brain was then washed in physiological serum. The other samples were immediately
frozen using liquid nitrogen and transferred to the freezer at -80 for further measurements.

Assessment of studied factors: Gene expression was performed using Real Time-PCR. Then, Total RNA extraction,
extraction of extracted RNA (OD) concentration from tissue by bio photometer (NanoDrop1000), cDNA synthesis was
performed. Finally, real-time data were analyzed.

Statistical analysis

After collecting data and calculating the mean and standard deviation of data using descriptive statistics, Shapiro Wilk
test was used to determine the normal distribution of data. In the related variables, one-way ANOVA test was used for
comparison between groups and control group and then Tukey's post hoc test was used to compare the differences between
groups.
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Results

The results of one-way analysis of variance for FAS variable showed that there was a significant difference between the
studied groups (F=49.44 and P=0.0001). The results of one-way analysis of variance for TNF-a variable showed that
there was a significant difference between the studied groups (F=8.87 and P=0.0001). Based on the results of one-way
analysis of variance for NF-xB variable, there was a significant difference between the studied groups (F=29.93 and
P=0.0001). Based on the findings of the study, 8 weeks of high-intensity interval training and curcumin supplementation
led to a significant reduction in apoptosis indices of brain hippocampus tissue in rats, indicating the protective effect of
high-intensity interval training from hippocampal tissue of rats through optimal regulatory pathways of apoptotic indices.
Also, induction of hydrogen peroxide dose was associated with a significant increase in expression of Fas, TNF-a, NF-
kB genes and 8 weeks of training led to a significant reduction in these genes in hippocampus tissues of rats.

Discussion
In previous studies, the rate of apoptosis was not decreased after two months of continuous training in the hydrogen
peroxide group which is probably due to the balance in the pre-apoptotic and anti-apopi@tic proteins. It seems that
curcumin consumption in oxidative stress induced conditions has been effective on Fas, TNF-o and NF-«xB indices, which
may be due to the sufficient amounts of curcumin supplements in hippocampus of ratsggom raining time and
induction of oxidative stress. Various other studies have shown that curcumin gnhibit ereby reduces
apoptosis. It seems that curcumin supplementation in oxidative stress inducti itions has been effective on FAS
index, which may be due to the sufficient amounts of curcumin in hippocam aining time and
induction of oxidative stress.

Article message

According to the research findings, exogenous injection of H,O, eads incre neuronal apoptosis. The protective
effects of high-intensity interval training against apoptosi ippocam ssue may be mediated by increased
anti-apoptotic protein and proapoptotic suppressive indéx inflammatory markers and also curcumin effects can
improve the antioxidant status of hippocampus.
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