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Extended abstract
Background

Metabolic syndrome is a cluster of conditions, including abdominal obesity, hypertension, hyperglycemia, and
dyslipidemia, that significantly increases the risk of chronic diseases such as cardiovascular disorders and type 2 diabetes.
A key pathological mechanism underlying metabolic syndrome is the elevation of free radicals and oxidative stress, which
disrupts cellular homeostasis and promotes systemic inflammation. These factors contribute to a pro-inflammatory state
that exacerbates disease progression and increases vulnerability to related complications. In recent years, exercise
interventions and dietary supplementation have gained recognition as effective strategies for managing oxidative stress
and inflammation associated with metabolic syndrome. Among various exercise modalities, functional training stands out
for its emphasis on dynamic, multi-joint movements that enhance strength, flexibility, and metabolic health. Combining
functional training with natural supplements, such as yarrow (Achillea millefolium), which_i§known for its antioxidant
e effects of functional
training at two different intensities, with and without yarrow supplementation, on specifi€ antioxi and inflammatory
biomarkers in individuals diagnosed with metabolic syndrome.

Materials and Methods

This semi-experimental research with a pre-test and post-test design and a ¢ cted on men with
metabolic syndrome in the city of Ardabil. The research population consi ctive men selected using
G-Power software. The criteria for metabolic syndrome included a than 91 centimeters and
having at least three of the criteria for lipid disorder, high blood p i gar. After completing the
consent form and receiving explanations about the research, theparti€ig out a health questionnaire.

Experimental design

They were randomly divided into five groups of 10: 1. Hi ity Functional Training (HIFT); 2. Functional Training
(FT); 3. HIFT with supplement (HIFT-S); 4. FT, S FT-S); 5. Control group receiving a placebo. All
blood tests, and then descriptive indicators
including height, weight, and BMI were meg in. ed diet plan was designed and provided to all

6 weeks. The study was conducted in a single-bli

Training protocol

Yarrow Administration: Th i opsumed the extract of the Yarrow (300 micrograms of
active ingredi oon, and night) under the brand name of Gol Darou
Company i asses containing a mixture of water and stevia were used, with a drop of
Borage extract

Exercise protocol: e HIFT and HIFT-S groups followed a training protocol based on CrossFit
exercises. These work ted over 6 weeks, with 3 sessions of 60 minutes each week, supervised by the

researcher and assistants. ession included 10-15 minutes of warm-up, 10-20 minutes of technical and skill exercises,
5-30 minutes of specific wo , and 5 minutes of cool-down. The HIFT workouts, modeled after CrossFit, combined
aerobic activities (such as rupfing), resistance movements (like bodyweight pull-ups), and the use of free weights (such
as kettlebells, dumbbells, and medicine balls) to improve factors such as time, repetitions, distance, and weight. Their

goal was to enhance overall fitness and physical readiness across multiple domains.

Functional training protocol: In the present study, a 6-week hopping protocol was used for functional exercises. The
distal exercise protocol included 6 types of hopping, performed over 6 weeks with 3 sessions each week (Table 1). To
adhere to the principle of progressive overload, the number of movements was increased each week.

Assessment of studied factors: The activity of the antioxidant index SOD was measured using the Ransod kit
manufactured by Randox Company and by spectrophotometry with a size range of 0.00-50.5U/ml and an accuracy of
65.4%. The activity levels of the enzyme glutathione peroxidase (GPX) were determined using the Assay Kit Glutathione
Z manufactured by Cayman Chemical Company with a range of 50-344 nmol/min/ml. To measure serum CRP levels with
a sensitivity of 0.156 ng/ml with a range of 0.625-40 ng/ml and adiponectin levels with a sensitivity of 1.10 ng/ml and a
range of 1.562-100 ng/ml, an ELISA method manufactured by China and Cusabio Company was used.
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Statistical analysis

To confirm the normal distribution of the data, the Shapiro-Wilk test was used, the mean and standard deviation were
used to describe the data, the Levene test was used to determine the homogeneity of variances, and the two-way ANOVA
with repeated measures (4x2) was used for intra-group and inter-group comparisons along with the Bonferroni post hoc
test. All hypothesis tests were performed at a significance level of 95% with an alpha of less than 0.05 and using SPSS
version 26 software.

Results

The results of the statistical tests did not show a significant difference between the research groups in the GPX variable
(P=0.390), but significant differences were observed in the levels of SOD, CRP, and adiponectin between the FT and
HIFT groups and the FT-S and HIFT-S groups (P=0.001).

Discussion
These findings indicate that functional exercises, especially when combined with chamo plements, can enhance
antioxidant capacity and reduce inflammation in individuals with metabolic syndrom@i However, further research is
needed to better understand the specific mechanisms and long-term benefits of thesg inte

Article message

These results indicate that if HIFT and functional exercises are perf,
the body's antioxidant status and reduce inflammatory factors in me
high intensity, these exercises may temporarily increase infl
practice, they can lead to adaptations that result in improved

lead to improvements in
e. Due to their relatively
radicals, but with continued
duced inflammatory factors.
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