e Journal of Sport Biosciences e |

Jmiversity of Tehran N
Faculty of \

Sport Sciences and Health Online ISNN: 2676-4148 | \

Interactive Effect of Resistance Training and Pumpkin Seed Consumption on
the Levels of Inhibitory (Glutathione and ATP) and Destructive (Cytochrome-C

and Malon di Aldehyde) Factors in Lung Tissue of Rats Poisoned With

Nazafarin Mohammad?

Hydrogen Peroxide

, Hasan Matinhomaee?™'™', Seyed Ali Hosseini®

1. Department of Sports Physiology, Central Tehran Branch, Islamic Azad University, Tehran, Iran.
E-mail: nazafarinmohamad@gmail.com

2. Corresponding Author, Department of Sports Physiology, Central Tehran Branch, Islamic Azad University, Tehran, Iran.
E-mail: hasanmatinhomaee@gmail.com

3. Department of Sports Physiology, Marvdasht Branch, Islamic Azad University, Marvdasht, Iran. E-mail: alihoseini_57@miau.ac.ir

Article Info

ABSTRACT

Avrticle type:

Research Article

Article history:
Received:

27 May 2022
Received in revised form:

20 August 2022
Accepted:

6 November 2022
Published online:

21 December 2022

Keywords:
cytochrome-C,
hydrogen Peroxide,
halondialdehyde,
pumpkin seed,
resistance training.

Introduction: Pulmonary poisoning and the production of Reactive Oxygen
Species (ROS) lead to impaired respiratory gas exchange and cause DNA damage.
Pumpkin seeds with powerful antioxidant properties can reduce ROS production.
Therefore, the present study aimed to investigate the interactive effect of resistance
training and pumpkin seed consumption on the levels of inhibitory (Glutathione and
ATP) and destructive (Cytochrome-C and Malondialdehyde) factors in lung tissue
of rats poisoned with hydrogen peroxide.

Methods: forty-two male Wistar rats with an approximate weight of 250+50 kg
were selected and randomly divided into seven groups (six rats in each group)
including 1. Healthy Control, 2. Poisoned Control, 3. Resistance Training, 4. One
mg/kg Pumpkin Seeds, 5. Two mg/kg Pumpkin Seeds, 6. Resistance Training +
One mg/kg Pumpkin Seeds, and 7. Resistance Training + Two mg/kg Pumpkin
Seeds. The resistance training protocol consisted of climbing a one-meter ladder
with a 2-centimeter distance between each step and an 85-degree incline. Data were
analyzed using two-way ANOVA and Bonferroni post hoc test in SPSS software at
a significance level of 0=0.05.

Results: Resistance training combined with the consumption of pumpkin seeds led
to a significant effect on ATP, Cytochrome-C, GSH, MDA, and PAB
concentrations in lung tissue (P=0.001).

Conclusion: The interaction of performing resistance training with pumpkin seed
consumption can reduce the production of ROS via toxins such as H2O- in lung
tissue, by increasing factors such as ATP and GSH concentration as well as
decreasing Cytochrome-C, MDA, and PAB concentrations.
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Extehded Abstract

Introduction

Pulmonary poisoning and the production of Reactive
Oxygen Species (ROS) lead to impairment in
respiratory gas exchange and DNA damage. The
increase in ROS production, in addition to disruption
and inhibition of various intracellular antioxidant
mechanisms, can lead to irreversible damage to
protein, membrane lipids, DNA, and nucleic acid. It
can also lead to impairment in cellular processes
including cellular metabolism, exchange of cellular
messages, gene expression, cell differentiation and
proliferation, autophagy, and apoptosis. Herbal
treatments and sports training can be less invasive
compared to clinical methods. There are toxins in our
world that lead to oxidative damage. Until now, the
protective role of pumpkin seeds on the damage caused
by ROSs poisoning, in which H;O; is one of the most
important factors, has not been investigated in a very
sensitive tissue such as the lung. Also, the role of
resistance training in reducing or increasing the factors
that cause or inhibit ROSs is not well known.
Therefore, this research aimed to investigate the
interactive effect of resistance training and pumpkin
seed consumption on the levels of inhibitory
(Glutathione and ATP) and destructive (Cytochrome-C
and Malondialdehyde) factors in lung tissue of rats
poisoned with hydrogen peroxide.

Methods

Forty-two male Wistar rats with an approximate weight
of 250+50 kg were selected and randomly divided into
seven groups (6 rats in each group) including 1.
Healthy Control, 2. Poisoned Control, 3. Resistance
Training, 4. One mg/kg Pumpkin Seeds, 5. Two mg/kg
Pumpkin Seeds, 6. Resistance Training + One mg/kg
Pumpkin Seeds, and 7. Resistance Training + Two
mg/kg Pumpkin Seeds. The resistance training protocol
consisted of climbing a one-meter ladder with a 2-
centimeter distance between each step and an 85-
degree incline. The training was performed as three 5-
repetition sets with a 1-minute rest interval between
each repetition and a 2-minute rest interval between
each set. The selected initial weight was 50% of the
rats' body weight, which was gradually increased until
the end of eight weeks and increased to 100% of their
body weight in the last week. After preparation,
pumpkin seeds were ground into powder by an electric
grinder machine. In two 1-hour stages, they were
soaked in 80% ethanol with a ratio of 1 to 10 and then
passed through a 0.2 mm paper filter .The remaining
substance was placed in the percolation device to
evaporate its ethanol. Then, each 50 mg of the
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remaining dry extract powder was dissolved in 0.1 ml
of distilled water and fed to rats by the oral gavage
method. Data were analyzed using two-way ANOVA
and Bonferroni’s post hoc test in SPSS software at a
significance level of 0=0.05.

Results

Resistance training significantly affected lung tissue
ATP and PAB concentrations (P=0.001). Also, the
consumption of pumpkin seeds significantly affected
ATP and PAB concentrations in lung tissue (P=0.001).
But the interaction of resistance training and pumpkin
seeds concentration had no significant effect on ATP
(P=0.08) and PAB (P=0.10) concentrations in lung
tissue. Resistance training significantly affected the
concentrations of Cytochrome-C, GSH, and MDA in
lung tissue (P<0.05). The consumption of pumpkin
seeds and the interaction of resistance training +
pumpkin seeds also significantly affected the
concentrations of Cytochrome-C, GSH, and MDA in
the lung tissue (P<0.05).

Conclusion

In conclusion, the results of this study showed that
resistance training with pumpkin seed consumption
significantly increases ATP and GSH concentrations.
Meanwhile, the concentrations of Cytochrome-C, PAB,
and MDA decreased in the lung tissue. It was also
observed that the condition of training + consumption
of pumpkin seeds are more effective than other
conditions. Therefore, the interaction of resistance
training with the consumption of pumpkin seeds can
counteract the damage caused by H20O. poisoning by
increasing the concentration of ATP and GSH and
decreasing the concentrations of Cytochrome-C, PAB,
and MDA.
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