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Effects of concurrent training and fenugreek supplementation on myokines

and lipid profiles in overweight women

Sadegh Abdollahi™?, Elham Dehghan?, Mohadeseh Bandarrigi2, Somayeh Moradi!

Abstract

Exercise induced myokines play an important role in metabolic regulation
and inter organ communication. This study investigated the effects of
concurrent training and fenugreek supplementation, separately and in
combination, on circulating myokines and lipid profile in overweight women.
Forty overweight women (BMI225 kg/m?) were randomly assigned to four
groups:
combined concurrent training plus fenugreek (CT+FG), and control (CON).
The intervention lasted 6 weeks (3 sessions per week). The concurrent
training protocol consisted of circuit based resistance exercises (50-70%
1RM) followed by aerobic training at 55—-70% HRmax. Participants in the
supplementation groups consumed fenugreek extract capsules (670 mg/day;
two 335 mg capsules taken after breakfast and dinner). Fasting blood

concurrent training (CT), fenugreek supplementation (FG),

samples were collected before the intervention and 48 hours after the final
training session. Concurrent training significantly improved lipid profile by
reducing triglycerides (TG) and low density lipoprotein (LDL) and increasing
high density lipoprotein (HDL) (p<0.05). Training
significantly increased circulating irisin and Myonectin levels (p < 0.05).
Fenugreek supplementation alone improved HDL levels but showed no
significant effect on myokine concentrations. The combined CT+FG group

interventions also

demonstrated the greatest improvements in lipid profile and myokine
responses compared with the other groups. Concurrent training appears to
be an effective strategy for improving lipid profile and increasing circulating
myokines in overweight women. Fenugreek supplementation may provide
additional benefits for lipid profile when combined with exercise; however, its
direct effects on myokines remain unclear. Further studies with larger sample
sizes are warranted to clarify the potential synergistic effects of exercise and
fenugreek supplementation.
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Introduction

Obesity or overweight, a chronic metabolic disease, is
considered one of the main challenges of public health
worldwide (Bhupathiraju et al,. 2016), and despite global
warnings and increasing awareness of the complications and
harms of this phenomenon, a significant increase in the
prevalence of this disease is still observed worldwide (Bastien
et al,. 2014). Today, most people become overweight with
increasing age, which is usually associated with a decrease in
physical activity, so that the amount of overweight varies
depending on

lifestyle and diet. In addition to dietary

counseling, behavioral support, and medications are

recognized as the main factors involved in controlling

overweight and obesity (Bray et al,. 2016).

On the other hand, skeletal muscle has recently been
recognized as an endocrine organ that not only contains
important metabolic molecules whose release changes
metabolism but also interacts with other tissues through the
release of some hormones known as myokines (Albrecht et al,.
2015). It is possible that myokines released from skeletal
muscle mediate the beneficial effects of exercise in relation to
health (Athanasiou et al,. 2022). Therefore, muscle cells are
very metabolically active and interact with other organs during
training and exercise by producing and releasing myokines.
Myokines have autocrine, paracrine and endocrine effects
(Pedersen. 2019). Irisin and Myonectin are two myokines that
are produced in exercising skeletal muscles and then enter the
bloodstream. Moreover, irisin is a 112-amino acid myokine (the
secreted form of the transmembrane protein fibronectin type Ill
domain-containing 5, FNDC5) (Tari et al,. 2019) that was
discovered in 2012. Irisin is likely a bridge between the
interaction between skeletal muscle and other tissues involved
in homeostasis and energy metabolism, including fat tissue.
More specifically, irisin is a hormone stimulated by exercise that
is secreted by skeletal muscle in white mice and humans
(Bostrom et al,. 2012). Therefore, irisin is a muscle-derived
signal that directly interacts with fat tissue and causes browning
of white fat tissue. This capacity of irisin improves the metabolic
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profile, increases the energy cost of the whole body and has
antiobesity and antidiabetic effects that improve with exercise
and training (Polyzos et al,. 2013).

Myokines, which are regulated by skeletal muscle contraction,
play a vital role in the relationship between muscle and other
tissues, such as fat, liver, and pancreas (Ellingsgaard et al,.
2011). On the other hand, Myonectin is now considered a
myokine that was first observed in the retinal pigment epithelium
before being known as a myokine (Peterson et al,. 2014).
Myonectin was introduced as a myokine in 2012 by Seldin et al.
Myonectin, or CTRP15 (C1q/TNF-related protein isoform 15), is
a newly recognized myokine whose release is affected by
exercise and nutrition. It can increase plasma free fatty acid
uptake by fat tissue and the liver through increasing the release
of fatty acid transporters such as FATP (Fatty acid transport
proteins), FATP412 (Fatty acid transport proteins412) and CD36
(Fatty acid translocase/Cluster of Differentiation 36). Myonectin
acts as a myokine, which is the interface between skeletal muscle
and other metabolic organs of the body, such as fat tissue and
the liver, and regulates and coordinates metabolism in the whole
body (Seldin et al,. 2012). Considering that obesity and
overweight are effective factors in changing myokines and that
the amount of Myonectin in overweight people is greater than that
in people with normal weight, the effects of exercise and training
in this group of people may differ from those in people with normal
weight (Norheim et al,. 2011).

Therefore, investigating the effects of exercise and training on the
amount of myokines produced by overweight people may be
helpful in understanding the effective mechanisms involved in this
process. Currently, all kinds of exercise and physical activities
involve different energy devices and cause different adaptations,
which, as one type of training method, can be referred to as
concurrent training, simultaneous training of several energy-
producing devices and Concurrent implementation of several
types of training (such as strength and endurance exercises)
(Gorzi et al,. 2017). Concurrent training, which is a combination
of weight training and aerobic exercise, is a key component of
exercise recommendations for controlling weight, obesity, and
general health (Bull et al,. 2020). These types of exercise and
training can provide the effects of both types of exercise.
However, endurance and resistance exercises have different and
sometimes opposite adaptations (Kim & Bae, 2015). Endurance
activity leads to an increase in capillary density, cardiovascular
capacity, aerobic power and resistance to fatigue, as well as a
decrease in the resting heart rate and body fat percentage.
Moreover, aerobic exercise improves the oxidative capacity and
insulin sensitivity of overweight youth and elderly people
(Solomon et al,. 2008). whereas strength training increases
muscle strength, increases fat-free mass and decreases body fat

Many studies have investigated the effects of Concurrent training
on strength and endurance adaptation (Leveritt et al., 2003). In
this context, some research findings have revealed the
detrimental effects of concurrent training on strength and
endurance adaptation (Chtara et al,. 2008). In many cases,
endurance training opposes the adaptations produced by
strength training (Inder et al,. 1998). Most recent studies have
shown that Concurrent strength and endurance training may
interfere with improvements in physical fitness factors (Nieman et
al,. 2004). Moreover, training arrangements, that is, the order in
which strength and endurance training is performed, may also
affect the adaptation caused by training. To date, few studies
have described the adaptation mechanisms in skeletal muscles
with concurrent aerobic and resistance stimuli. Moreover, the
results of the studies that investigated adaptation and
performance changes in people who have performed concurrent
exercises are not the same (Leveritt et al,. 1999). Similarly, some
researchers have observed interference in the acquisition of
strength and aerobic endurance after the implementation of
concurrent exercise programs (Hickson. 1980). For example, a
study by Taipale (2013) showed that a Concurrent training
session with the order of endurance/resistance and
resistance/endurance had different hormonal and neuromuscular
responses (Taipale et al,. 2013). In addition, according to the
reports of Huh et al. (2015), an increase in irisin density has been
observed after a high-intensity interval training protocol and
strength training. Owing to the beneficial effects of irisin and the
effects of this hormone on white fat tissue as well as its
thermogenic properties, this myokine is known as a therapeutic
target for metabolic patients. Paying attention to the intensity and
type of training is of particular importance regarding the effect of
exercise on the release of irisin (Huh et al. 2015). In another
study, 12 weeks of Concurrent training with caffeine consumption
was considered an effective factor for favorable changes in the
CTRP index. 12, CTRP-15 and insulin resistance in obese
postmenopausal women (Khazaei et al,. 2020).

Therefore, considering the prevalence of overweightness and
obesity, related diseases and the detrimental effects resulting
from them, the important role of regular sports activities as well
as the effect of herbal supplements in this domain, the use of
herbal medicines has increased in recent years. Other factors
include the minimal side effects of herbal medicines compared
with those of chemical drugs and the general tendency of
societies to use traditional medicines. In this context, fenugreek
can be considered a medicinal plant with long-term use and
remarkable therapeutic properties (Alu'datt et al,. 2024). Several
studies have indicated the beneficial effects of fenugreek in
reducing the levels of fats, especially blood cholesterol (Belguith
et al,. 2013). In this context, studies have shown that the soluble
fibers in fenugreek seeds, particularly galactomannan, can be
fermented by gut microbiota in the colon, resulting in the
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propionate, and butyrate, which may contribute to the regulation
of lipid metabolism and cholesterol homeostasis. (Afzal et al,.
2026).

Moreover, many studies have shown the significant effects of
diosgenin (bitter fenugreek saponin) on fat and glucose
metabolism. The alkaloid found in fenugreek seeds, called
trigonelline, which is a composition similar to nicotinic acid, can
effectively reduce TG (Ghafari et al,. 2023). For example, the
results of a subgroup analysis revealed that fenugreek reduced
TG and LDL levels and increased HDL levels more effectively in
diabetic subjects and that fenugreek supplementation
significantly improved the lipid profile (LDL, TG, TC and HDL). As
a result, it can be considered an effective medicinal plant for

reducing fat (Heshmat-Ghahdarijani et al,. 2020). Finally,
considering the lack of information about the changes in
myokines after Concurrent training in different orders, as well as
the importance of exercising in different orders and the lack of
information about the effects of these exercises even on lipid
profiles, the researchers were motivated to conduct this study.
Therefore, to design the most effective training method, the
present study was conducted with the aim of investigating the
effects of concurrent training and fenugreek supplementation on
the lipid profile and the levels of some myokines in overweight
women.

Materials and methods

Participants and study design

The current study is a semi-experimental and applied study. The
statistical population of this study consisted of overweight women
(BMI above 25 and below 30) from Dashti city, which is located
in Bushehr Province. Among them, 40 women were selected as
samples, and after initial measurements, they were randomly
divided into 4 groups: Concurrent training (10 women), fenugreek
supplementation (10 women), Concurrent training/fenugreek
supplementation (10 women) and the control group (10 women).
The randomization process was performed via sealed opaque
envelopes without identification. The researcher was responsible
for blinding the participant groups. Moreover, the participants in
the current study were not informed about the hypotheses of the
study, but they were required to follow the nutritional
recommendations.

All participants signed an informed consent form (along with
parental consent) to voluntarily participate in the current study
according to the principles of the Helsinki Treaty. The participants
were invited to this study by spreading announcements on the
virtual networks of Dashti city. The inclusion criteria for this study
included people with no history of taking supplements or anti-
inflammatory drugs, people with minimal weight changes in the
last year, and people aged 20--35 years. Furthermore, the criteria

for the withdrawal of the participants from this study were the
absence of more than one session in the exercise program;
accidents; injury; disruptive diseases; and the occurrence of any
intervening factor that affects the effective participation of the
subjects in the training sessions. The demographic information of
the participants was also measured via valid tools and
questionnaires. Before the start of the intervention, the
participants' height, weight, body mass index (BMI) and age were
recorded. To measure weight, a Seka scale made in Germany
with an accuracy of 0.1 kg was used, and a Seka caliper with an
accuracy of 0.1 cm was used to measure the height of the
participants. In addition, body mass index was calculated by
dividing weight (kg) by height (cm) to a power of 2.

Sport training was conducted for 8 weeks, with 3 sessions per
week. After 5 minutes of warm-up, the training group participants
performed circular resistance activity (3 times with 14 repetitions
at 50% of a maximum repetition and 30 seconds of rest between
each station and 2 minutes of rest between each of the 6 stations)
(1--3). The stations included a squat, a chest press, a seated leg
curl (machine), a shoulder press, a leg press and a seated cable
row. After 10 minutes of rest, they subsequently performed
aerobic activity with an intensity of 70% of the maximum heart
rate for 30 minutes. Notably, to determine the maximum of one
repetition maximum (1RM), the 1RM was measured from the
participants of the resistance training group via the Brzycki
method. In this way, a barbell was chosen for each participant so
that the participant could perform a maximum of 6-8 repetitions
via that barbell. The performed barbell, along with the repetitions,
was subsequently placed in the appropriate formula.
Measurements were made at all 6 stations (Table 1). In addition,
the standard formula of age 220 years was used according to the

intensity required in each session (Ghaderi et al,. 2022).

In the present study, a Glucorex B fenugreek capsule with the
health code 0544805717522703 manufactured by Iran's Barij
Essence Company was used. Each capsule contained 335 mg of
dry fenugreek seed extract. The supplement group and
training/supplement group consumed two capsules of 335 mg of
fenugreek twice a day after breakfast and dinner. The placebo
group also received two placebo capsules daily (containing wheat
flour) similar to the supplement.

To check the biochemical variables, before the start of the 8-week
program, 5 cc of blood was taken from the cubital vein of the left
elbow from each participant in the fasting state (between 7 and 8
a.m.) by a nurse. Forty-eight hours after initial blood collection,
the intervention groups were subjected to the selected protocol
for 8 weeks. Then, 48 hours after the last training session and
after the participants took the supplement in a similar way as that
conducted in the pretest period, blood collection was conducted
for the second time. The blood samples were incubated at room
temperature for 20 minutes to allow them to clot; then, the
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Table 1. Concurrent training protocol.

Resistance training Aerobic training

number of 1RM Running Maximum
number of - rest b?Meen turns Rest between time beat
] repetitions stations each turn § i Week : i

stations (intensity . (intensity

(seconds ) (Round) (seconds) (min)
%) %)

First 6 14 30 2 90 %50 First 20 55%
Second 6 14 30 2 90 %50 Second 20 55%
Third 6 14 30 2 90 %50 Third 24 60%
Fourth 6 14 30 3 120 %50 Fourth 24 60%
Fifth 6 14 30 3 120 %50 Fifth 26 65%
Sixth 6 14 30 3 120 %50 Sixth 26 65%
Seventh 6 12 30 4 150 %50 Seventh 28 70%
Eighth 6 12 30 4 150 %50 Eighth 30 70%

samples were centrifuged for 10 minutes at a speed of 3,000—
35,00 rpm, and the serum was separated. They were kept in four
separate microtubes at a temperature of -80°C. The amount of
irisin was measured via an ELISA kit with a measurement range
of 0.05--15 pg/ml and a sensitivity of 0.023 pg/ml, and Myonectin
was measured via an ELISA kit with a catalog number of CK-
E91376, a measurement range of 0.05--10 pg/ml and a sensitivity
of 0.03 pg/ml. Both of these kits were manufactured by East
Biofarm Company of America. All of the ethical principles of the
current study were reviewed by the ethics committee of Bushehr
University of Medical Sciences and approved with the special
code of IR.BPUMS.REC.1403.045.

Statistical analysis

For analysis of the data, a paired t test was used to compare
pretest and posttest values, and one-way ANCOVA was used to
compare the effectiveness of the three exercise interventions on
the variables. The independent variable was the training method,
and the dependent variable consisted of the values of the
variables after the training and exercise were applied. The pretest
values were used as covariates in this analysis. Preliminary
checks were conducted to ensure that the assumptions of
normality, linearity, homogeneity of variances and homogeneity
of the regression slope were not violated. For analyzing the data,
SPSS version 22 software was used, and a significance level of
p<0.05 was considered in this study.

Results

According to the results obtained from the dependent t test in
Table 2, in the training, supplement and supplement/training
intervention groups, a significant decrease was observed in the
TG and LDL values in comparison with the baseline values (p <
0.05). Moreover, considering the HDL, irisin and Myonectin leve-

-Is, in the training group and the supplement/training group, an
increase in HDL-C was observed compared with the pretest
values, and in the supplement group, a significant increase in
HDL-C (P<0.05) was detected. However, in the supplement
group, no significant difference was observed in the irisin and
Myonectin levels, and in the control group, no significant
difference was observed in any of the investigated variables.

An examination of the intergroup changes and analysis of
covariance results in Table 3 revealed significant differences in
HDL (Es=0.88, P<0.0001), LDL (Es=0.89, P>0.0001), TG
(Es=0.94,P>0.0001), irisin (Es=0.88, P>0.0001) and Myonectin
(Es=0.85, P<0.0001)
Moreover, for all the variables, the supplement/training group had

levels between the training groups.

a greater effect than did the initial values. To find the place of
intergroup differences, the LSD post hoc test was used, which is
summarized in the table 4.

Discussion

As mentioned earlier, obesity is considered a chronic metabolic
disease and an important challenge in people's daily lives. The
results of the present study revealed that 8 weeks of concurrent
training caused a significant increase in the secretion of the
hormones irisin and Myonectin, as well as a significant decrease
in lipid profile indices (LDL and TG) and a significant increase in
HDL in the training group and in the supplement group.
Therefore, the results of the Myonectin variable found in this
study are in line with the results of studies conducted by Shahidi
et al. (2019) and Safarzadeh et al. (2017). In this context, both
studies concluded that circular resistance training can be an
effective intervention method for increasing the plasma levels of
Myonectin in obese and overweight people. More specifically,
Shahidi et al. reported that 6 weeks of resistance training for 3
sessions per week significantly increased Myonectin levels
(SHAHIDI et al,. 2019). In addition, Safarzadeh et al. reported a
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Table 2. Results related to age, height, weight, and body mass index in the four groups

Variable Training Supplement Supplement/training Control
Age
30.86 + 1.16 30.75+0.89 32.87+0.83 31.23+1.53
(year)
Weight Pretest 76.31+2.75 76.97 + 3.98 75.93+2.21 75.55 +3.23
(kg) Posttest 71.50 £2.77 74.02 £3.72 70.50 + 2.07 75.75 +3.83
Height
165.59 + 1.74 164.45 +2.07 164.38 £1.98 164.49 +2.12
(cm)
BMI Pretest 27.42 +1.08 27.68 +0.91 27.76 £ 1.15 27.57 +1.99
(kg/im?) Posttest 26.39 £ 1.09 27.16 £0.87 26.44 +1.08 27.57 £1.23

significant increase in Myonectin levels in the experimental group
after 8 weeks of circular resistance training in 33 obese men
(Safarzade et al,. 2016).

In another study, it seems that changes in the plasma levels of
Myonectin are independent of changes in the absolute or relative
amount of body fat or changes in the lipid profile such that the
increase in muscle intracellular calcium concentration caused by
ionomycin leads to a significant increase in Myonectin. On the
other hand, it has also been reported that the increase in the
intracellular levels of cAMP due to forskolin and epinephrine also
leads to an increase in the expression of Myonectin (Seldin et al,
2012). Another study suggested that the potential of skeletal
muscle endocrine glands to secrete Myonectin is not unrelated to
fat metabolism, and these effects may be due to the increase in
the density of fatty acid-binding protein 4 (FABP4), fatty acid
transport protein 1 (FATPB1), and fatty acid translocase
(FATCD36) proteins, which are proteins that bind and transport
fatty acids in adipocytes (Sun et al,. 2023).

On the other hand, according to Huh et al.'s (2015) reports, an
increase in irisin concentration has been observed after intense
interval training protocols and strength training. These
researchers believe that paying attention to the intensity and type
of training and exercise is of particular importance in the
effectiveness of training in the expression of irisin (Huh et al,.
2016). The results of the current study are in line with the findings
of Huh et al. (2015) regarding the expression of irisin in three
types of aerobic exercise programs. Huh et al. (2015) studied
intense, resistance and low-intensity aerobic exercise and
reported that the increase in irisin occurs immediately after all 3
types of training, but the highest amount is after strength training
compared with aerobic training. This result is likely due to muscle
damage followed by an increase in creatine kinase (Zhang et al,.

2014).

Furthermore, regarding the effects of concurrent training on the
lipid profile, the findings of the following studies are in line with
the findings of the current study. For example, in a study on the
effects of 8 weeks of concurrent training on leptin levels in the

serum, lipid profile and body composition of inactive overweight
men, performing periodic aerobic, continuous and strength
training simultaneously with sauna improved the lipid profile,
body composition and serum concentration of leptin. Although
these changes were relatively greater in the aerobic training
group (39), a finding that is in agreement with findings of studies
such as Amini et al. (2016) and Wooten et al. (2008), it is also
consistent with other related studies on sport training that
investigated aerobic training in nonathlete subjects and reported
improvements in lipid profile indices (Amini et al,. 2016, (Wooten
et al,. 2008, Tofighi et al,. 2017). Confirming these findings, it has
been reported in a review article in this field that at least 8 weeks
of aerobic or anaerobic interval training is necessary to improve
high-density lipoprotein-cholesterol levels, and in studies lasting
less than eight weeks, no change in the lipid profile has been
reported (Kessler et al,. 2012). Weight loss is also associated
with significant changes in the lipid profile in obese individuals,
particularly reductions in triglycerides, cholesterol, and low-
density lipoprotein cholesterol.

On the other hand, no heterogeneous and completely similar
studies were found in terms of the choice of training protocol and
the sex of the human subjects. The lack of related studies on
overweight women makes it difficult to explain the mechanisms
of the effect of resistance training on Myonectin reduction. In this
regard, and inconsistent with the current study, Shahidi et al.
(2019) reported that 4 weeks of resistance training did not
significantly increase the Myonectin levels of inactive young men
in the experimental group. It seems that the selection type of
resistance training program and the duration of 4 weeks of
resistance training by the researchers did not affect the serum
levels of Myonectin (Kazemi et al,. 2020).

To date, no studies on irisin in combination with fenugreek

supplementation or concurrent training have reported
inconsistent results; however, according to some reports (Huh et
al., 2015), an increase in the irisin concentration was observed
after the resistance training protocol, which is consistent with the
results of the present study (Huh et al,. 2015). However, some

studies have shown that the amount of irisin available in the blood
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Table 3. Comparison of changes in variables across the four groups.

Intragroup changes Intergroup changes
Variable Group Pretest Posttest
T P F P effect size
Training 135.06 £ 71.3 129.52 £ 97.3 4.16 * 0.004
Supplement 133.72+38.2 130.12 £ 30.3 2.68 * 0.01 €
LDL (mg/dl) Training/ . 16.17 0.0001 0.85
134.35+14.3 125.07 + 08.3 7.92 0.0001
Supplement
Control 129.51+£03.2 129.06 + 01.3 0.73 0.51
Training 30.96 +75.2 3442712 2.29 *0_04
Supplement 29.53+05.3 33.51+00.2 2.34 *0.04 €
HDL (mg/di) Training/ . 45.36 0.0001 0.86
32.04+423 38.88+73.2 5.10 0.001
Supplement
Control 30.11+22.3 29.40+471 0.73 0.49
TG Training 189.03 £49.9 182.26 £ 16.9 297 '0,03
(mg/dl) Supplement 190.32 £ 04.5 186.76 + 65.6 2.53 *0.04
Training/ . 20.18 € 0.89
187.29+97.6 169.10 £ 52.9 6.75 0.0001
Supplement 0.0001
Control 187.86 + 25.8 188.68 + 63.9 0.03 0.95
Training 6.51+45.0 7.15+35.0 10.87 '0_0001
Supplement 6.67 £ 27.0 7.03+13.0 1.98 0.08
irisin (ng/ml) Training/ R €
6.10 £47.0 8.09 £ 50.0 13.47 0.0001
Supplement 44.54 0.0001 0.88
Control 6.95 +20.0 6.94 +£21.0 0.19 0.85
Training 4.26+23.0 6.06 + 13.0 11.09 *0.0001
Supplement 4.66+18.0 5.03+15.0 1.29 0.11
Myonectin Training/ 5672360 6025210 144 . 21.73 e 0.85
.67 +36. 02 +21. 5 0.0001
(ng/ml) Supplement 0.0001
Control 3.67 £36.0 3.69+19.0 0.87 0.77
€ Intergroup differences * Intragroup differences
Table 4. Tukey's post hoc test results to find the place of differences in intergroup changes.
Group Group LDL HDL TG Irisin Myonectin
Supplement 0.67 0.45 0.47 0.005 0.0001
. Supplement/
Training . 0.001 0.0001 0.002 0.0001 0.0001
Trainin
Control 0.008 0.0001 0.04 0.0001 0.0001
Supplement/
. 0.0001 0.0001 0.0001 0.0001 0.0001
Supplement Training
Control 0.008 0.07 0.03 0.001 0.001
Trainina/Suonlement Control 0.0001 0.0001 0.0001 0.0001 0.0001

circulation is positively correlated with the bicep circumference, -man myokine levels have not been investigated. In addition, the

body mass index, glucose, intestinal endogenous peptide (insulin
secretion inhibitors) and insulin-like growth factor-1. On the other
hand, the level of irisin is negatively correlated with age and the
levels of insulin, glyceride and adiponectin, which indicates that
irisin may play a role in compensatory mechanisms of metabolic
regulation. Irisin is a myokine that increases as a result of sports
activities and exercise. After exercise and physical activity, the
release of PGC-1a, a transcription-activating molecule,
increases, stimulating the release of the membrane protein
FNDCS5 in the muscle cells (Martinus et al,. 2006).

Many studies have been conducted on various properties of the
fenugreek plant, and its therapeutic effects on various subjects
have been reported (Murlidhar et al,. 2012), but its effects on hu-

effects of fenugreek supplementation and concurrent training on
the properties of irisin and Myonectin have not been investigated.
Fenugreek is one of the oldest medicinal plants and belongs to
the pea family, whose seeds contain 6—-10% lipids, 44-59%
carbohydrates and 20-30% protein (Mohammadzadeh et al,.
2015). Diosgenin increases the amount of PPARY (peroxisome
proliferator-activated receptor gamma (MCP-1)) in white fat
tissue, causing the differentiation of fat cells and reducing the size
of fat cells. Moreover, the secretion of monocyte chemoattractant
protein (monocyte chemotactic protein 1) is decreased in fat cells,
whereas the level of adiponectin acid is increased, which inhibits
inflammation in fat cells. Next, large micelles of bile acids and
saponin molecules are formed in the small intestine, and these
micelles prevent the absorption of cholesterol and cause it to be
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excreted in feces (Reddy et al,. 2011). Diosgenin also causes a
decrease in the amount of TG and a decrease in the release of
the mRNAs of fat-forming genes. Fenugreek seeds slow the
absorption of fats and sugars and therefore regulate the
production of cholesterol in the liver (Kim et al,. 2023).

The results of the present study revealed a significant decrease
in TG and LDL and a significant increase in HDL in the
training/supplement group compared with the training group, and
it can be concluded from the values that the fenugreek
supplement had a significant effect on reducing the lipid profile
and weight loss. These results are in line with those of studies by
Sharma et al. (2023) and Kamali Sarvestani and Hosseini et al.
(2014), who compared the therapeutic effects of fenugreek and
atorvastatin on hyperlipidemia (Sharma et al,. 2015). The results
of their study revealed that, compared with fenugreek,
atorvastatin has stronger antihyperlipidemic effects and can
significantly reduce the serum levels of total cholesterol (TC),
triglyceride (TG), low-density lipoprotein (LDL) and low-density
lipoprotein (VLDL), but a significant increase in high-density
lipoprotein (HDL) in the fenugreek-consuming group compared
with the group that took atorvastatin (Hosseini et al,. 2023).
Similarly, in Kamali Sarvestani et al.’s study, the simultaneous
effects of aerobic training and fenugreek supplementation at a
dose of 20 mg on the lipid profile of inactive obese women were
investigated, which revealed a significant decrease in LDL and a
significant increase in HDL, similar to the findings of Hosseini et
al.’s study (Ghafari et al,. 2023).

On the other hand, studies that have shown inconsistent results
include the study of Kassaian et al., where the consumption of
fenugreek seed powder caused a significant decrease in the
amount of sugar, TG and VLDL and no significant change in HDL
in diabetic patients (Srichamroen et al,. 2009). Moreover, a study
conducted by Ghafari et al. revealed a significant decrease in TG,
TC and LDL and no significant change in HDL after 6 weeks of
HIT training along with the consumption of fenugreek
supplements (Ghafari et al,. 2023).

On the basis of the findings of the present study, the
implementation of concurrent training with respect to the intensity
and duration of the period can ultimately lead to an increase in
the secretion of irisin and Myonectin according to the mechanism
of muscle contraction. Notably, if the consumption of fenugreek
supplements is also accompanied, the amounts of these
myokines would increase more. Furthermore, understanding the
mechanism and effects of this exercise and training type and the
fenugreek plant may have favorable effects on reducing blood fat
levels and may play an important role in weight loss.

Conclusion

In conclusion, six weeks of concurrent training improved circulat-

-ing irisin and Myonectin levels and favorably modified lipid profile
indices in overweight women. The combination of concurrent
training and fenugreek supplementation was associated with
greater improvements in lipid profile variables compared with
training alone. However, the specific contribution of fenugreek
supplementation to myokine responses remains unclear and
requires further investigation. These findings suggest that
concurrent training may be an effective strategy for improving
metabolic health in overweight individuals.

What is already known on this subject?

Obesity or overweight, a chronic metabolic disease, is considered
one of the main challenges of public health worldwide.

What this study adds?

The combination of concurrent training and fenugreek

supplementation was associated with greater improvements in
lipid profile variables compared with training alone.

Organ Cross-Talk Tips:

®  Concurrent training may be an effective strategy for improving
metabolic health in overweight individuals with improving
muscle and lipid metabolism.
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