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Abstract

Aim: One of the acute problems of the current human society is lack of physical
activity, overweight and obesity. The aim of the present study was to investigate the
effect of 8 weeks of resistance training along with spirulina consumption on total
antioxidant capacity and malondialdehyde in overweight and obese men. Methods: In
this research, 44 men aged 30 to 50, with a body mass index greater than 25 kg/m?,
were purposefully selected and randomly divided into four groups of exercise +
spirulina, exercise + placebo, spirulina and placebo. Resistance exercises were
performed at 12 stations, for eight weeks and three sessions per week, in very light,
light-medium and heavy intensities. The spirulina and placebo groups took two tablets
(500 mg) of spirulina and placebo, respectively. Blood sampling was done before and
after eight weeks, following a 12 hour overnight fast. Results: In all groups except
placebo, malondialdehyde significantly decreased (P=0.00) and total antioxidant
capacity increased (P=0.00). Also, a significant difference was observed between the
values of malondialdehyde and total antioxidant capacity in the exercise + spirulina
group with other groups (P=0.00). Exercise group + placebo and spirulina had a
significant difference with placebo in terms of malondialdehyde and total antioxidant
capacity (P=0.00). Exercise+placebo and spirulina group had no significant difference
in the mentioned values (P=0.95).. Conclusions: Probably, the combination of
resistance training and spirulina can have a positive effect on the peroxidative and
antioxidant balance in overweight and obese men and prevent oxidative stress caused
by exercise as well as overweight and obesity.
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Extended abstract

Background

Obesity is one of the main and dangerous factors of many diseases (1). Oxidative stress caused by obesity is considered
as one of the important factors in the occurrence of diseases related to obesity (2, 3). Some reports have pointed to the
negative effects of resistance training in creating oxidative stress and others have pointed to its positive effects (4, 5). One
of the appropriate ways to protect against adverse effects is the use of antioxidant supplements (6). Spirulina is rich in
strong antioxidant substances such as beta-carotene, tocopherol, ascorbic acid and phycocyanin C (7, 8). Due to the lack
of research on the combined effect of resistance training and spirulina consumption on malondialdehyde and total
antioxidant capacity, the present study aims to investigate the effect of eight weeks of circuit resistance training and
spirulina supplementation on malondialdehyde and also the total antioxidant capacity in overweight and obese men.

Methodology

In a practical, semi-experimental and one-blind trial, 44 obese or overweight men with a BMI greater than 25 (kg/m?) and
an age range of 30 to 50 years were purposefully selected. After a full description of the subject, objectives, methods ,
possible injuries caused by sports activities and obtaining a consent form and health questionnaire, the participants were
randomly divided into four groups of exercise+spirulina (T+S), exercise+placebo (T+P), spirulina (S) and placebo (P).
None of the participants had used any supplements or special drugs in the past 6 months and were in perfect health. Before
starting the study, the T+S and T+P training groups attended a gym in order to familiarize themselves with the training
devices and movements used in the study. People in S and P groups, respectively, for 8 weeks, consumed 2 capsules of
500 mg of spirulina and placebo with 150 ml of water, twice a day in the morning (9:00 am) and in the evening (3:00
pm). Spirulina supplement was obtained from Rehan Nagsh Jahan Pharmaceutical Company (Knowledge base) in Isfahan
and placebo capsule was obtained from Nader Company in Isfahan. Resistance exercises in a circle were also performed
in a period of 8 weeks, three sessions per week, in 12 movements and 12 separate stations, which involved all the large
muscles of the body, observing the principle of overload. Subjects performed the exercise program based on the
percentage of one repetition maximum (1RM), which was measured in odd weeks (first, third, fifth and seventh)(9). At
the beginning and end of each training session, the subjects warmed up and cooled down for 10 minutes with stretching
and softening movements. The percentage of 1RM was calculated based on the Berzyski formula [one maximum
repetition = weight (kg) + 1.0278 - (repetition x 0.0278)](10). All subjects were asked to maintain their usual diet during
the study. Both groups S and P were asked not to do any sports activities until the end of the study and to continue their
normal life. Of course, during the implementation of the study, the subjects' diet was monitored by means of a specific
food frequency questionnaire for Iranian society, whose validity and reliability has been confirmed, in order to record and
eliminate the effect of disturbing factors(11). This questionnaire was returned by the subjects for eight weeks, once a
week, in the last training session of the week, and the nutritional information received by the subjects was recorded by
the researcher. In two steps (48 hours before and after the protocol), 10 ml of blood was taken from the left brachial vein,
in a sitting position, after 12 hours of overnight fasting, by specialists in the laboratory. In order to prevent blood clotting,
the samples were poured into CBC tubes containing anticoagulant (EDTA) and immediately in both pre-test and post-test
steps, immediately at a speed of 3000 rpm for 10 minutes and was centrifuged. Then plasma was separated, frozen and
stored in separate microtubes of 1.5 ml and separated into groups at a temperature of -80 degrees Celsius. Biochemical
measurement of variables by colorimetric method and plate reader using Lipid Peroxidation Assay Kit (MDA) with brand
name Nalondi™ (Cat N: NS-15023) and sensitivity 0.1 nanomol in each well and Total Antioxidant Capacity Assay Kit
(TAC), brand name Naxifer™ (Cat N: NS-15013) and sensitivity of 2 micromol Fe*?, owned by Navand Salamat Urmia
Company were measured.

Results:

The results showed that after 8 weeks, in all groups except placebo, MDA level decreased and TAC level increased
significantly (p<0.05). Also, a significant difference was observed between MDA and TAC values in exercise+spirulina
group with other groups (p<0.05). The exercise group+placebo and spirulina were significantly different from placebo in
MDA and TAC values (p<0.05). Exercise+placebo and spirulina groups did not differ significantly in the mentioned
values (p >0.05).
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Figure (1): Average pre-test and post-test changes of MDA and TAC in research groups
Conclusion:

Circular resistance training with spirulina supplementation may improve peroxidant and antioxidant balance in
overweight and obese people and prevent oxidative stress caused by exercise as well as obesity.

Article message

Resistance training and spirulina supplementation can be effective in strengthening the body's antioxidant system and
reducing oxidative stress as a non-invasive method for overweight and obese people who are exposed to oxidative stress.
Although resistance training and or taking spirulina supplements alone can reduce the oxidative stress and increase the
body's antioxidant capacity, but resistance training along with spirulina supplements have much more effects on the

mentioned indicators.
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