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Abstract

Background and Objective: Oxidative stress can harm cells, proteins, and DNA and play a role in the aging process. The
present study was conducted to determine the impacts of six weeks of Pilates exercises and Lycium barbarum supplement on
oxidative stress indices of saliva and body composition of inactive elderly females.

Methods: This field trial was carried out on 49 inactive elderly females. The subjects were selected in a purposeful manner
and were randomly assigned to 4 groups, including control, supplement, exercise, and exercise plus supplement. The exercise
program protocol was implemented for six weeks, three 45-60 minute sessions per week with an intensity of 50-70%
maximum heart rate. The Lycium barbarum supplement group used 14 g of supplement daily. Oxidative stress indices of
saliva and body composition were compared. The individuals’ physical activity level was determined using the Kaiser
Physical Activity Survey (KPAS) and the samples’ health status was specified using the Physical Activity Readiness
Questionnaire (PAR-Q).

Results: The amount of malondialdehyde had a statistically significant reduction in the exercise plus supplement group
compared to the control group, the exercise group, and the supplement group (P<0.05). The amount of malondialdehyde was
not statistically significant in the exercise group and the supplement group compared to the control group. The amount of
salivary catalase was not statistically significant in the exercise group plus supplement group compared to the control group,
the exercise group, and the supplement group. The amount of salivary catalase had a statistically significant increase in the
exercise group compared to the control group and the supplement group (P<0.05). The amount of glutathione peroxidase had
no statistically significant difference in the exercise plus supplement group compared to the control group but had a
statistically significant increase compared to the supplement group (P<0.05). The amount of glutathione peroxidase had a
statistically significant increase in the exercise group than in the supplement group (P<0.05).

Conclusion: Regular exercise with moderate intensity and Lycium barbarum supplement resulted in improved antioxidant
function and body composition in inactive elderly females.
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Introduction

ith aging, the production of reactive oxygen species (ROS) is
W enhanced and the antioxidant production is reduced. Making

structural changes in DNA due to exposure to ROS has been
paid attention by the researchers. Oxidative stress indicators, such as
malondialdehyde, catalase, and glutathione peroxidase, considered a sign
of DNA oxidation, have been among the factors investigated in recent
years. Malondialdehyde, as a produced carbonyl and the final product of
membrane lipid peroxidation by free radicals, is a useful indicator to
reveal the high level of lipid peroxidation that culminates in cell
dysfunction. The body is equipped with an antioxidant defense system as
the principal means to combat free radicals and reconstruct degenerated
cells. Catalase and glutathione peroxidase are among the mitochondrial
enzymes, the division method of which in the cell enhances their
efficiency against free radicals. Glutathione peroxidase as the first line of
defense against oxidative stress plays a critical role in preventing lipid
peroxidation and inhibiting DNA and RNA degradation. Lycium
barbarum fruit extract, the main goji berry variety, is a bright reddish-
orange oval-shaped berry. Lycium barbarum induces considerable
antiaging effects via antioxidant activities, immune system regulating
activities, anti-apoptotic activities, and DNA damage-reducing activities.
Another factor in relieving the occurrence of oxidative stress is physical
exercise. Pilates exercises are a type of physical exercise accepted by old
people, which can affect mental functioning and increase stability,
strength, flexibility, muscular control, posture, and breathing. Pilates
exercises induce consequences on oxidative stress and the production of
ROS and can culminate in the improvement of oxidative stress in old age.
The present study was conducted to determine the impacts of six weeks of
Pilates exercises and Lycium barbarum supplement on oxidative stress
indices of saliva and body composition of inactive elderly females.

Methods

This field trial was carried out on 49 inactive elderly females aged 60-
70 with a body mass index (BMI) of 28-32 kg/m? in the city of Birjand,
Iran during 2023. The inclusion criteria included being healthy according
to the health questionnaire, being over 60 years of age, having no
movement limitations to participate in sports activities, not participating
in any exercise program over the past six months, and having no chronic
and metabolic illnesses. Based on the personal specification
questionnaire, medical records, and physician’s examination diagnosis, all
participants were healthy. The individuals’ physical activity level was
assessed using the Kaiser Physical Activity Survey (KPAS). The subjects
were selected in a purposeful manner and were randomly assigned to 4
groups through a lottery.

The control group received no intervention. The first intervention group
received the Lycium barbarum supplement, the second intervention group
carried out the exercise, and the subjects of the third intervention group
carried out the exercise plus receiving Lycium barbarum supplement.

The subjects’ height, weight, and hip and pelvis areas were measured to
assess their body composition. By dividing the waist area by the pelvis
area, the waist-to-hip area ratio was obtained in centimeters. Also, by
dividing body weight by the square of height in meters, BMI was obtained
in kg/m2. Body fat percentage and bone density were determined. Fat-free
mass was obtained by multiplying the fat percentage by the total mass
divided by 100. Lycium barbarum supplement was purchased from
Limoland Company in Tehran. All the subjects in the exercise group plus
the supplement group were asked to take 14 g of Lycium barbarum, which
is in the form of dried fruit, once a day in the morning after breakfast. One
type of Lycium barbarum fruit was used for all samples. The subjects in
the exercise group and the exercise plus supplement group carried out the
exercises for six weeks, three 45-60 minute sessions per week. Saliva
sampling was performed in two pre-test and post-test (after six weeks)
stages. The laboratory enzyme-linked immunosorbent assay (ELISA)
method (the zellBio kit, Germany) was used to determine the amounts of
salivary malondialdehyde, catalase, and glutathione peroxidase.

Results

The amount of malondialdehyde had a statistically significant reduction
in the exercise plus Lycium barbarum supplement group compared to the
control group (P<0.001). The amount of malondialdehyde was not
statistically significant in the exercise group and the Lycium barbarum
supplement group compared to the control group. In the exercise plus
Lycium barbarum supplement group, malondialdehyde had a statistically
significant reduction compared to the exercise group (P<0.027) and the
Lycium barbarum supplement group (P<0.032).

The amount of salivary catalase was not statistically significant in the
exercise plus Lycium barbarum supplement group compared to the
control group. The amount of salivary catalase had no statistically
significant increase in the exercise plus Lycium barbarum supplement
group compared to the exercise group and the Lycium barbarum
supplement group. The amount of salivary catalase had a statistically
significant increase in the exercise group compared to the control group
(P<0.001). The amount of salivary catalase had a statistically significant
increase in the exercise group compared to the Lycium barbarum
supplement group (P<0.001).

The amount of glutathione peroxidase had no statistically significant
difference in the exercise plus Lycium barbarum supplement group
compared to the control group, but had a statistically significant increase
compared to the Lycium barbarum supplement (P<0.001). The amount of
glutathione peroxidase had a statistically significant increase in the
exercise group than in the Lycium barbarum supplement group (P<0.001).

Conclusion

According to the present study results, the concentration of
malondialdehyde had a statistically significant reduction in the exercise
plus supplement group compared to the control, exercise, and supplement
groups. The amount of glutathione peroxidase had a statistically
significant increase in the exercise plus supplement group compared to
the supplement group and also in the exercise group compared to the
supplement group. Performing sports exercises can improve the increase
in the antioxidant system regulation, creation of protective adaptations,
and finally, protection of cells against the adverse effects of oxidative
stress. Due to influencing the gene expression of antioxidant enzymes,
sports exercises lead to increasing the amount of glutathione peroxidase.
Glutathione peroxidase, among other oxidative enzymes, has seemingly
more stable changes and results in incremental changes compared to
prolonged exercises. The level of oxidative stress decreased by increasing
the enzymes of the antioxidant defense system, such as superoxide
dismutase (SOD), catalase, and glutathione peroxidase, and BY
decreasing the level of malondialdehyde. Lycium  barbarum
polysaccharides have antioxidant protective, immunomodulatory,
hepatoprotective, and antitumor effects in animals. There is evidence that
the Lycium barbarum aqueous extract imposes antioxidant and anti-
inflammatory impacts by controlling the expression of inflammatory
mRNAs in obese individuals.
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Regular exercise with moderate intensity and Lycium barbarum supplement use resulted

in improved antioxidant function and body composition in inactive elderly females.
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