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Introduction: The objective of this systematic review was to investigate the effects of an
association between resistance training and Spirulina supplementation on metabolic and
inflammatory profile in older individuals.

Materials & Methods: This study is based on searching the databases of PubMed, Scopus, and
Google scholar. The eligible criteria were RCT studies, which assessed the effects of
resistance training and Spirulina in combination on glycemia, lipid profiles, blood pressure
(BP) and inflammatory factors in older subjects.

Results: The outcomes revealed that Spirulina with resistance training resulted in significant
decrease of fasting blood glucose, HbAlc, lipid profile (LDL and Triglyceride) and
inflammatory markers (CRP and IL-6). Moreover, this intervention also conferred benefits in
terms of reducing blood pressure and enhancing quality of life in older adults. Such effects
may be attributed to the regulation of biological pathways, such as increased insulin
sensitivity, decline in oxidative stress and attenuation of inflammatory responses by both
Spirulina supplementation and resistance training.

Conclusion: Resistance training combined with Spirulina supplementation appears to be an
effective non-pharmacological intervention in promoting metabolic health and ameliorating
inflammation in older adults. Further studies with larger sample sizes and long-term follow-
up would be needed to assess the sustainability of these effects.
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Introduction

nutritional supplements can also help older
adults' metabolism and inflammation. Scientists

As people get older, their bodies go
through a lot of changes, such as losing muscle
mass, aerobic capacity, and metabolic
efficiency. These changes can make older
adults' health worse. These changes make it
more likely that you will get noncommunicable
diseases like type 2 diabetes, heart disease, and
metabolic syndrome. Resistance training, like
weight training, is thought to be one of the best
ways to change your lifestyle because it builds
muscle strength, increases lean body mass,
makes insulin work better, and lowers
inflammation in general. Some people say that

have been very interested in spirulina, a blue-
green algae that is full of protein, vitamins, and
antioxidants. Both resistance training and
spirulina  consumption have demonstrated
beneficial effects on metabolic health; their
combination may produce enhanced outcomes,
including the stimulation of muscle protein
synthesis and the reduction of oxidative and
inflammatory stress. This systematic review
was conducted to evaluate and synthesise the
existing evidence regarding the combined
effects of resistance training and spirulina
consumption on metabolic and inflammatory
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markers in the elderly.

Methods

The present systematic review was
prepared according to the Preferred Reporting
Items for Systematic Reviews and Meta-
analyses (PRISMA) Statement. Studies were
eligible if they had a randomized controlled trial
(RCT) or quasi-experimental design and
examined older adults (=60 years) who
performed resistance training concurrent with
Spirulina supplementation. Only studies that
provided at least one outcome of metabolism
(fasting blood glucose, HbAlc, lipid profiles
and blood pressure) or inflammation were
eligible.  Studies on animals, reviews,
conference abstracts, editorials and trials
without any one intervention were eliminated.
A systematic search was conducted in PubMed,
Scopus, Web of Science, Embase and also
Maglran and SID databases with additional
hand searching through Google Scholar to the
end of April 2025. The search strategy was
based on the combination of terms such as
“Resistance training”, “Spirulina
supplementation”, “Elderly” and ‘“Metabolic
markers”. EndNote X9 was used to eliminate
duplicate records. Two reviewers
independently screened titles and abstracts, full
texts and extracted data. Discrepancies were
resolved by a third reviewer when necessary.
The risk of bias of the included RCTs was
appraised by means of Cochrane Risk of Bias
Tool. Due to the heterogeneity of study designs
and outcomes, a narrative synthesis (instead of
meta-analysis) was adopted.

Results

Out of 549 retrieved records, 32 studies
were screened in full text after removing
duplicates, and finally 8 studies met the
inclusion criteria. Among these, 5 were
randomized controlled trials (RCTs) and 3 were
quasi-experimental designs, published between
2015 and 2024 across Iran, South Korea, Japan,
and Mexico. Participants were aged 61-78
years. Resistance training programs lasted 12—
24 weeks with intensities ranging from 60% to
80% of one-repetition maximum, while
Spirulina dosages varied between 2 g and 6 g
per day. Regarding glycemic control, six studies
reported significant reductions in fasting blood
glucose (-5 to —18 mg/dL) and HbAlc (—0.3%
to —1.2%) following the combined intervention
(P < 0.05). Five studies demonstrated improved

lipid profiles, with significant increases in HDL
and decreases in LDL and triglycerides (P <
0.05). Three studies observed significant
declines in inflammatory markers, including
reductions in CRP (=—2.5 mg/L) and IL-6 (—0.8
to —1.2 pg/mL) (P < 0.01). Additionally, two
studies reported decreases in systolic (—4 to —8
mmHg) and diastolic (=2 to —5 mmHg) blood
pressure. Quality assessment indicated that five
studies presented a low risk of bias, two
moderate, and one high, primarily due to
insufficient blinding of participants or outcome
assessors.

Conclusion

This systematic review shows that
resistance training and Spirulina
supplementation have a positive impact on
indicators of metabolism, dyslipidemia, and
inflammation in elderly individuals. More
specifically, significant decreases in fasting
blood glucose, HbAlc, lipid profile (high
levels of HDL and low levels of LDL and
triglycerides), inflammatory markers (CRP and
IL-6) were observed as well as slight decreases
in systolic and diastolic blood pressure. These
results corroborate previous studies evaluating
the independent effects of resistance training or
Spirulina supplementation, in which increased
insulin sensitivity and reduced adiposity were
observed as well enhanced metabolic health.
From a mechanistic standpoint, resistance
training may stimulate skeletal muscle
metabolic pathways such as AMPK and GLUT-
4 that can enhance glucose uptake and lipid
metabolism, while  Spirulina has anti-
inflammatory and antioxidant properties which
might augment these responses. The results of
improving glycemic control, lipid profile and
inflammatory biomarkers suggest, potentially
that there is a cooperative intervention between
two modes that could help prevent or manage
chronic metabolic disorders among the elderly.
However, discrepancies could be due to
differences in duration and intensity of the
intervention as well as the Spirulina dose used
in different studies. Shortcomings are small
sample size, heterogeneity of study design, poor
dietary control and inadequate activity
monitoring and long-term follow-up, plus
incomplete evaluation of adverse effects. Larger
well-designed RCTs with long-term follow-up,
standardized dosing regimens and investigating
most effective exercise intensity, and method of
Spirulina supplementation should be considered
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in future. Studies in other age groups and
clinical populations are needed to extend these
findings. Practically, regular resistance-type
exercise combined with suitable Spirulina
supplementation could be a feasible, cost-
effective and non-pharmacological approach for
the improvement of metabolic health status as
well as easing systemic inflammation and
enhancing QOL in older adults, having potential
evidence-based considerations for public health
policies targeting aging populations.
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