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Introduction and Purpose: In recent years, exercise, diet, and supplements have
been known as ways to improve body composition, reduce weight, and mitigate risk
factors related to obesity. The purpose of this study is to investigate the effect of eight
weeks of resistance exercise and spirulina supplementation on plasma levels of
spexin, C-reactive protein, and certain body composition indices in overweight and
obese men.

Materials and Methods: The present study was semi-experimental and applied
research. For this purpose, 44 overweight men (BMI > 25 kg/m?, with an average
weight of 83.93 = 5.48 kg) were randomly assigned to four groups: training +
supplement, training + placebo, supplement, and placebo (11 participants in each
group). The interventions were conducted for eight weeks, with three sessions per
week. The resistance training program included weight training with a flexible timing
pattern and varying intensities (very light, light, medium, and heavy). During this
period, participants in the supplement and placebo groups took two 500 mg capsules
of spirulina or placebo daily, respectively. The data were analyzed using Shapiro-
Wilk tests, analysis of covariance, paired t-tests, and Bonferroni post hoc tests, with
a significance level of P<0.05.

Results: The plasma values of spexin in the supplement training group and the
placebo training group were significantly higher than in the supplement and placebo
groups (P<0.05). The plasma levels of C-reactive protein in the placebo group were
significantly higher than in the other three groups. Lean body mass (LBM) in the
supplement training group was significantly higher than in the supplement and
placebo groups. Additionally, in the placebo training group, it was significantly
higher than in the placebo group (P<0.05). Total body water (TBW) in the
supplement training group was significantly higher than in the supplement and
placebo groups, and it was also significantly higher in the placebo training group than
in the supplement group (P<0.05).

Discussion and Conclusion: It appears that eight weeks of resistance training with
spirulina supplementation can improve body composition and obesity-related
disorders, such as cardiovascular diseases, by increasing plasma levels of spexin,
decreasing plasma levels of C-reactive protein, and increasing LBM and TBW.

Key Words: Resistance training, Spirulina, Spexin, C-reactive protein, Lean body
mass (LBM), Total body water (TBW), Overweight, Obesity
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Extended Abstract

1. Introduction and Purpose

Obesity is a metabolic disecase that has reached
epidemic proportions globally and has become one of
the most significant public health issues of the century.
White adipose tissue (WAT) plays a major role in
energy storage and functions as an "endocrine organ"
by secreting a unique substance called adipokines.
Spexin (SPX) is a novel polypeptide hormone recently
identified as an important regulatory adipokine in
obesity and related metabolic diseases. Recent studies
have shown that the levels of spexin in the circulation
of obese individuals are significantly lower than in
lean individuals. Moreover, spexin levels have an
inverse relationship with cardiovascular risk factors
such as age, obesity, high blood pressure, and diabetes.
Another study found an inverse relationship between
spexin and C-reactive protein (CRP) with high
sensitivity, as well as insulin levels. Given the
connection between spexin and CRP, it is important to
note that obesity is one of the primary triggers for CRP
production. Research indicates that increasing
physical activity can lead to a reduction in CRP levels.
Additionally, exercise and physical activity can
enhance cardiovascular health by improving the lipid
profile. Physiological responses to aerobic exercise
differ from those to resistance exercise. Nonlinear
resistance training (NRT) is a type of resistance
training that produces greater daily variation in
training stimuli and induces less muscle damage. In
light of the rising obesity rates, many individuals are
turning to complementary and alternative treatments,
in addition to exercise, to lose weight and improve
their body composition. One such complementary
treatment is the use of medicinal plants, such as
spirulina. It appears that exercise, diet, and
supplements can collectively improve body
composition, reduce weight, and mitigate obesity-
related risk factors. Therefore, since the combined use
of exercise and medicinal plants for optimal
adaptations requires further investigation, the purpose
of this study is to examine the effects of eight weeks
of resistance training and spirulina supplementation on
plasma levels of spexin, C-reactive protein (CRP), and
various indicators of body composition in overweight
men.

2. Materials and Methods

The present study was semi-experimental and
practical. For this purpose, 44 overweight men
(BMI>25 kg/m?) with an average age of 38.27 + 6.01
years, an average height of 172.29 + 2.15 cm, and an
average weight of 93.83 + 5.48 kg were randomly

divided into four groups: exercise + supplement,
exercise + placebo, supplement, and placebo (11
individuals in each group). The interventions were
conducted over eight weeks, with three training
sessions per week based on the training programs by
Fleck et al. (2011), Nik Sarasht et al. (2014), and
Malekane et al. The resistance training program
included weight training with a flexible timing pattern
and in varying intensities (very light, light, medium,
and heavy). During this period, participants in the
supplement and placebo groups took two 500 mg
spirulina capsules and placebo capsules daily at 9:00
AM and 3:00 PM, respectively. Data were analyzed
using Shapiro-Wilk tests, analysis of covariance,
paired t-tests, and Bonferroni's post hoc test, with a
significance level of P<0.05.

3. Results

The plasma levels of spexin in the exercise +
supplement group were significantly higher than those
in the supplement and placebo groups (P<0.05), and
also in the exercise+placebo group it was significantly
higher than the two supplement and placebo groups.
has been (P<0.05). Additionally, the exercise +
placebo group had significantly higher levels than the
supplement and placebo groups (P<0.05). Lean body
mass (LBM) in the exercise + supplement group was
significantly higher than in the supplement and
placebo groups, while the placebo group had
significantly lower LBM than the (P<0.05). TBW in
the exercisetsupplement group was significantly
higher than the supplement and placebo group, and the
exerciset+placebo group was significantly higher than
the supplement group (P<0.05). The plasma levels of
C-reactive protein were significantly higher in the
placebo group than in the other three groups. Also, in
the intra-group analysis of spexin plasma levels in
exercise + supplement (P=0.011), exercise + placebo
(P=0.029) and supplement (P=0.034), net body mass
(LBM), In the exercise + supplement group (P=0.002)
and exercise + placebo (P=0.005) and total body water
(TBW) in the exercise + placebo group (P=0.004)
showed a significant increase (P<0.05). Total body
water (TBW) in the exercise + supplement group was
significantly higher than in the supplement and
placebo groups, and the exercise + placebo group had
significantly higher TBW than the supplement group
(P<0.05). The plasma levels of C-reactive protein
were significantly higher in the placebo group than in
the other three groups. In the intra-group analysis,
spexin plasma levels were significantly increased in
the exercise + supplement group (P=0.011), exercise +
placebo group (P=0.029), and supplement group
(P=0.034). LBM also showed significant increases in
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the exercise + supplement group (P=0.002) and
exercise + placebo group (P=0.005), while TBW in the
exercise + placebo group increased significantly
(P=0.004). A decrease was observed in the plasma
levels of C-reactive protein in the exercise +
supplement, exercise + placebo, and supplement
groups(P=0.017,P=0.018, and P=0.048, respectively).
4. Conclusions

Therefore, it seems likely that resistance training can
increase plasma levels of spexin. The insufficient dose
or duration of spirulina consumption may be one
reason for its lack of effect on spexin levels. However,
confirmation of these results requires further
investigation. Eight weeks of resistance training along
with spirulina supplementation proved effective in
reducing C-reactive protein, suggesting that this
method can be used to lower the risk of cardiovascular
diseases. Exercise also increased LBM and TBW, and
the use of spirulina supplements may further enhance
these benefits, thereby improving body composition.
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