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SholEl . ABSTRACT

: XY Lifestyle changes, such as dietary modifications and exercise, are highly recommended for
Received: 17 Feb 2022 managing dyslipidemia. This study aims to investigate the combined effects of high-intensity circuit
Accepted: 09 Mar 2022 : training along with vitamin D and calcium supplementation on body fat and plasma lipid profiles in

Avilable Online:010ct2022 | Overweight elderly.
S WEGELEEAVEEEEIE A total of 47 elderly subjects were randomly divided into 4 groups based on their

body mass index as follows: Vitamin D and calcium supplementation+high-intensity circuit training
group (D+Ca+T: n=12); high-intensity circuit training+placebo (T+P: n=13); vitamin D and calcium
supplementation (D+Ca: n=12); and control group (CON: n=10). The subjects in the D+Ca group
respectively received vitamin D and Ca supplements at 50 000 IU per week and 1000 mg per day for 8
weeks. Meanwhile, the subjects in training groups exercised 3 times per week for 8 weeks. The subjects
in the D+Ca+T group participated in both treatments. The control group was instructed to maintain their
regular daily routine throughout the study period. Body fat and blood lipid levels were assessed at the
beginning of the study and after the 8-week intervention.

[FILMEE The D+Ca+T, T+P, and D+Ca groups exhibited significant reductions in body fat percentage
(P<0.05), while no significant changes were observed in the control group. Additionally, total cholesterol,
triglycerides, High-density lipoprotein cholesterol, and low-density lipoprotein cholesterol significantly

Key words: improved in the D+Ca+T, T+P, and D+Ca groups (P<0.05), with no significant changes observed in these
High-intensity circuit ~ :  variables in the control group.

training, Vitamin ¢ [T The results showed that high-intensity circuit training, vitamin D, and calcium supplementation
D, Calcium, Elderly, © would positively affect body fat and blood lipid profiles in overweight elderly. Moreover, vitamin D and
Supplement © calcium supplementation were especially effective when combined with exercise training.
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Introduction

he high occurrence of excessive weight and
obesity has emerged as a critical worldwide
problem affecting roughly 1.5 billion individu-
als, accounting for approximately one-fifth
of the world’s population [1]. According to
a report in 2019, projections suggest that nearly half of
the adult population in the United States will suffer from
obesity by 2030 [2]. The global impact of excess weight,
obesity, and central adiposity in the elderly has raised
substantial public health concerns worldwide, given
their correlation with an elevated susceptibility to diverse
health conditions. These include high blood pressure,
heart disease, metabolic disorders, abnormal lipid levels,
musculoskeletal disorders, specific forms of cancer [3],
and an accelerated onset of illness along with limitations
in physical abilities [4]. Despite the findings of the World
Health Organization (WHO) indicating that countries
with advanced economies have a life expectancy of near-
ly 80 years, the onset and advancement of obesity-related
health complications can initiate as soon as individuals
enter their fifth decade of life and progress rapidly [5]. As
a result, there is considerable scientific research focused
on developing interventions to decrease the prevalence of
obesity, especially among the elderly population who are
particularly susceptible to developing this disease.

Regarding this disease mounting evidence indicates that
there is often a concurrent presence of inadequate calci-
um intake, insufficient levels of vitamin D, obesity, and
chronic non-communicable diseases [5]. This framework
offers a practical strategy for individuals to follow. Sev-
eral studies have indicated that calcium might play a part
in the control of body weight, as evidenced by research
showing that a diet rich in calcium can inhibit the accu-
mulation of lipids in adipocytes and prevent weight gain
when calorie intake is high [6, 7]. Moreover, the enhance-
ment of uncoupling proteins, which leads to an upsurge
in fat oxidation and thermogenesis may also play a role
in the notable decrease in weight and body fat observed
after the administration of calcium supplements [8]. Con-
versely, people with inadequate calcium levels may make
poor dietary choices to fulfill their calcium requirements,
leading to an increase in energy intake. A study discov-
ered that the inclusion of a milk supplement, containing
1200 mg/day of calcium during weight loss reduced hun-
ger and appetite, in addition to a tendency toward lower
energy and fat intake [9]. Research has also noted the
ability of calcium to suppress hunger sensations during
short-term weight loss [10].
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Furthermore, inadequate levels of vitamin D might play
arole in an elevated differentiation of pre-adipocytes into
adipocytes. The impact of vitamin D on energy regulation
is strongly supported by research conducted on animal
models that lack the vitamin D receptor [11]. Neverthe-
less, investigations on the impact of vitamin D on energy
expenditure and fat oxidation in humans have produced
inconclusive results [12, 13]. An investigation conducted
by Wehr et al. showcased notable improvements in glu-
cose metabolism, triglyceride levels, estrogen levels, and
the regularity of menstrual cycles in women who under-
went consistent vitamin D administration (20000 IU)
every week for a duration of 24 weeks [14]. A two-year
intervention study discovered that increased consumption
of calcium from dairy products along with elevated serum
vitamin D levels demonstrated a correlation with greater
weight loss in response to dietary changes [15]. Further-
more, additional evidence supports the possible benefits
of calcium and vitamin D supplementation in promoting
fat reduction [16].

Similar to the impact of vitamin D and calcium intake,
exercise training is widely acknowledged as an effective
approach to improving body composition in individuals
who are overweight or obese [17, 18]. Consistent moder-
ate-to-vigorous exercise training has been demonstrated
to decrease the incidence of cardiovascular disease and
premature death in individuals aged 65 years and older
[19, 20]. Most studies indicate that engaging in substan-
tial amounts of exercise is linked to positive alterations in
body composition, including decreases in weight, body
mass index (BMI), visceral fat, and serum lipids [21-24].
In addition, circuit training, which focuses on developing
multiple physical strength elements simultaneously for
brief intervals, has gained significant attention and may
be an appropriate alternative [25].

Although previous studies have shown the poten-
tial impacts of vitamin D and calcium supplementa-
tion alongside physical activity on body composition
and lipid profiles, further investigation is required to
understand the potential combined outcomes of these
interventions. Accordingly, this study aims to exam-
ine the impacts of a combined intervention involving
calcium and vitamin D supplementation, along with
high-intensity circuit training, on lipid concentrations
in overweight elderly individuals.
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Materials and Methods

The investigation took place in Borujerd City, Iran, from
April to November 2021. The sample size was calculated
via the Morgan sampling table [26]. A total of 47 elderly
subjects were enrolled in this randomized, double-blind,
placebo-controlled clinical study via simple random
sampling. The individuals were recruited for the study
through various methods, including outreach to local
physicians, campus flyers, and internet advertisements.
The inclusion criteria for this study were individuals of
both genders aged over 60 years with 30> BMI >25 kg/
m?. The participants who had undergone hormone thera-
py consumed anti-diabetic medications, or taken weight
management drugs within the preceding 6 months were
excluded from the study. The study excluded individuals
who had plans to follow a specific diet or physical ac-
tivity program during the study period. The subjects who
smoked, abused drugs, took vitamin supplements, or had
a medical condition or psychological disorder that could
limit their engagement in the exercise training program
were excluded from the study. The participants who ful-
filled the initial inclusion requirements attended a com-
prehensive orientation program. During this program, the
participants received an extensive overview of the study’s
purpose and procedures. Consent forms were obtained
and the participant’s background, including health re-
cords, was documented.

The individuals were randomly allocated to one of the
4 study groups based on BMI as follows: Group 1: 1000
mg/day calcium+50 000 IU/week vitamin D (n=12);
Group 2: 50 000 IU/week vitamin D+1000 mg/day
calcium+high-intensity circuit training (n=12); Group 3)
High-intensity circuit training+placebo (n=13); and 4)
Control (n=10) for 8 weeks (Table 1).

To ensure double-blind administration, the supplements
were dispensed in coded, generic containers. The subjects
were asked to return the used containers after each test-
ing phase. Additionally, their compliance with the supple-
mentation protocol was assessed through a post-study
questionnaire, which included a compliance statement. In
this study, blood specimens were obtained and analyzed
prior to the beginning and following the 8 weeks of inter-
ventions.
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Before commencing the 8-week intervention training,
the participants underwent a comprehensive familiariza-
tion session. During this session, the participants were ac-
quainted with the testing equipment and received detailed
instructions on the proper technique for all exercises. The
exercise program in this study included the following 12
different types of exercises: squats, static lunges, shoulder
bridge, standing single-leg calf raises, push-ups, incline
bench push-ups, triceps dips, crunches, side crunches,
back raises, step-ups, and side-to-side jumps over skip-
ping rope.

During the first 2 weeks (weeks 1-2), the participants
completed one circuit per session, while during weeks
3-4, they completed 2 circuits per session. Meanwhile,
during weeks 5-8, they completed 3 circuits per session.
The rest periods between exercises (stations) were kept
minimal, allowing participants only the necessary time to
transit from one station to the next (<15 s). Additionally,
the inter-circuit rest period consisted of 3 min of active
recovery. The participants performed all exercises using
only their body weight. The target for each exercise was
to complete 15-20 repetitions. In cases where the partici-
pants were unable to perform 15 or 20 repetitions continu-
ously during an exercise, they were granted a short rest
period. Following the brief pause, they were encouraged
to resume the exercise and complete the remaining rep-
etitions. The high-intensity circuit training program lasted
for 8 weeks, with participants exercising 3 times per week.
Every session commenced with a 5-min warm-up phase
and concluded with a 5-min cool-down period. The con-
trol group participants were given instructions to maintain
their regular daily activities throughout the study period
without engaging in any specific exercise program [27].

The effervescent calcium tablet and its placebo with
completely similar coatings and the same weight contain-
ing lactose and oral paraffin by Exir Pharma (Broujerd,
Iran) and vitamin D supplement and its placebo which
consisted of corn starch and Avicel and utterly simi-
lar to vitamin D by Exir Pharma Company (Boroujerd,
Iran) was administered. During the research period, the
study group with supplements received 1000 mg of ef-
fervescent calcium tablets at night and 50000 interna-
tional units of vitamin D per week with food at noon.
The supplement+high-intensity circuit training group
performed the same method. In addition, they also did 3
sessions of high-intensity circuit training per week. The
control group did not undergo any supplementation and
refrained from engaging in any form of exercise training
for the entire duration of the study, and together with the
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supplement and supplement+high-intensity circuit train-
ing group, fasting blood specimens were obtained from
the participants 48 h before and after taking the supple-
ment and doing the exercise training.

To assess the body weight and BMI, a body composi-
tion analyzer (InBody 570, Korea) was utilized. Height
measurements were obtained using a portable stadiometer
(InBody, InLab S50, Korea).

Fasting blood specimens were obtained from the partici-
pants at the Dr. Hassani Goodarzi Pathobiology Laborato-
ry in Borujerd City, Iran, during the early morning hours
following an overnight fast. To ensure prompt processing,
the collected specimens were promptly centrifuged at 4°C
for 10 min at a force of 2000 g. The resulting plasma and
serum were stored in liquid nitrogen for further analysis.
Low-density lipoprotein cholesterol (LDL-C), total cho-
lesterol (TC), high-density lipoprotein cholesterol (HDL-
C), and triglyceride (TC) levels were measured using an
automated analyzer (CobasC111; Roche Diagnostics, In-
dianapolis, IN, USA) [28].

The Shapiro-Wilk test was utilized to evaluate the nor-
mality of the data distribution. To compare the mean dif-
ferences in BMI, body fat percentage, and lipid profile be-
tween the groups, the dependent t-test, one-way analysis
of variance (ANOVA), and the Tukey post hoc test were
utilized. A significance level of P<0.05 was applied to de-
termine the statistical significance in all conducted tests.
For statistical analyses, IBM Statistics SPSS software,
Version 21 (SPSS Inc., Chicago, IL, USA) was utilized.

Results

The baseline characteristics of the study participants,
including demographic information, are presented in Ta-
ble 1. No statistically significant differences were found
among the 4 study groups in any of the assessed baseline
characteristics. Statistically significant differences in BMI
and body fat percentage were observed among the groups
(P<0.05), with the D+Ca+T group showing the greatest
decrease. According to the results of the Tukey test, sig-
nificant differences in BMI and body fat percentage were
observed at the follow-up between the D+Ca+T, T+P,
and D+Ca groups when compared to the control group
(P<0.05). Furthermore, Table 1 demonstrates a significant
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reduction in BMI and body fat percentage from pre-test to
post-test in the D+Ca+T, T+P, and D+Ca groups (P<0.05).

Significant differences (P<0.05) were observed in plasma
HDL, LDL, TC, and TG levels between pre-test and post-
test values within each group, regardless of group type.
Statistically significant differences between the groups
were observed concerning HDL, LDL, TC, and TG lev-
els, with a significance level of P<0.05. Among the groups,
the D+Ca+T combination group demonstrated the most
pronounced alterations in plasma HDL, LDL, TC, and TG
levels. The analysis using the Tukey test revealed signifi-
cant variations in HDL, LDL, TC, and TG levels between
the D+Ca+T, T+P, and D+Ca groups compared to the con-
trol group, with a significance level of P<0.05. Statistically
significant alterations in plasma HDL, LDL, TC, and TG
levels were noted in the T+P and D +C groups when com-
pared to the D+Ca+T group with a significance level of
P<0.05. Additionally, the T +P group exhibited significant
improvements in HDL, LDL, TC, and TG levels compared
to the D+Ca group (P<0.05). Statistical analysis using the t
tests revealed a notable rise in HDL levels from pre-test to
post-test (P<0.05) in the D+Ca+T, T+P, and D+Ca groups.
Conversely, LDL, TG, and TC levels exhibited a signifi-
cant reduction (P<0.05) in the aforementioned 3 groups,
while demonstrating no significant change in the control
group (P>0.05) (Figure 1).

Discussion

This study aimed to evaluate the effects of a combined
intervention involving vitamin D and calcium supple-
mentation and high-intensity circuit training on the lipid
profile and body fat of overweight elderly. Significant dif-
ferences were observed between the groups of D+Ca+T,
T+P, and D+Ca when compared to the control group
regarding LDL, HDL, TC, TG, and body fat percentage
(P<0.05), which was the main outcome of this study. The
D+Ca+T, T+P, and D+Ca groups showed significant im-
provements in LDL, HDL, TC, TG, and body fat percent-
age from the pret-est to the post-test (P<0.05). These find-
ings suggest that regular exercise training, particularly
at high intensity, combined with vitamin D and calcium
supplementation, may have potential benefits for enhanc-
ing the lipid profile and reducing body fat in overweight
elderly.

Extensive research has been conducted on the influence
of calcium and vitamin D intake on body composition. An
up-to-date meta-analysis demonstrated a notable negative
correlation between calcium consumption and BMI. The
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Figure 1. The impact of vitamin D and calcium supplementation in conjunction with high-intensity circuit training on lipid profile in

overweight elderly

Abbreviations: D: Vitamin D; Ca: Calcium; T: High-intensity circuit training.

"The results of the statistical analysis revealed a significant difference between the baseline and follow-up measurements, with a signifi-
cance level of P<0.05. *At follow-up, the statistical analysis demonstrated a significant distinction between the experimental groups and the

control group with the significance level of P<0.05.

Notes: TG (A), TC (B), HDL (C), and LDL (D) at baseline (black) and after the training periods (gray). The reported data are presented as
Mean+SE of the mean. Based on the baseline measurements, the D+Ca+T, T+P, and D+Ca groups exhibited significant improvements in

HDL, LDL, TC, and TG levels (P<0.05).

analysis indicates that an incremental daily intake of 800
mg of calcium may result in a decrease of 1.1 kg/m? in
BMI [29]. Furthermore, research has demonstrated that
calcium supplementation can facilitate weight loss when
combined with a reduced-calorie diet and can also prevent
weight increase if incorporated into a diet without calorie
restrictions [7, 30]. Riedt and colleagues (2007) noted
that throughout a weight reduction program, an increased
calcium intake of 1800 mg/day was more effective in pro-
moting weight loss over time compared to a moderate cal-
cium intake of 1100 mg/day [31]. A considerable amount

of evidence investigates the potential connection of vita-
min D levels with various measures of adiposity, dem-
onstrating a substantial negative link of vitamin D with
total body fat [16, 25, 32]. In an investigation conducted
by Vimaleswaran et al., the relationship between genetic
variations, levels of vitamin D in the blood, and BMI was
explored by analyzing the data of 42024 participants. The
results indicated an inverse correlation between BMI and
serum vitamin D levels [33]. An investigation conducted
by Major et al. demonstrated that the combined intake of
calcium and vitamin D led to a notable reduction in body

Dalirani M, et al. Vitamin D and Calcium Supplementation Along With Training on Lipid Profile and Body Fat in Elderly. Intern Med Today. 2022; 28(4):478-497.
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Table 1. Anthropometric characteristics of participants
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oy
Characteristics =2
Groups D+Ca+T T+P D+Ca Control
Age (y 65.3714.24 61+3.42 63.62+1.42 60.75+3.16
Height (cm) 163.85+7.12 161.82+3.74 165.25+5.28 168+3.2
Weight (kg) Pre-test 78.37+1.59" 77.25+2.37" 76.87+2.69° 78.12+6.11
8 € Post-test 73.25+2.65% 74.61+1.75% 75.47+3.62% 78+2.62
BMI (kg/m?) Pre-test 29.46+1.02° 29.81+0.93" 28.18+1.13" 27.72+1.75
Post-test 27.46+2.65% 28.75+2.06" 27.12+1.04% 17.78+2.04
Body fat (%) Pre-test 38+2.41" 36.10+4.85" 37.10+6.82" 37.2018.74
Post-test 33.10+4.42* 32.1045.85% 36.10+141.57% 36.50+5.48
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Abbreviations: D: Vitamin D; Ca: Calcium; T: High-intensity circuit training; BMI: Body mass index.

Notes: The impact of vitamin D and calcium supplementation in conjunction with high-intensity circuit training on anthropometric char-

acteristics in overweight elderly is shown in Table 1. The reported values are presented as Mean+SE of the mean. The between-groups

comparison shows the mean difference between groups at baseline and follow-up measurements.

"The statistical analysis revealed a significant difference between baseline and follow-up measurements, with the value of P<0.05. #At fol-

low-up, the statistical analysis demonstrated a significant distinction between the experimental and control groups with a value of P<0.05.

fat among individuals having low calcium intake [16].
Furthermore, Shahar et al. [ 15] conducted a study indicat-
ing that individuals with enhanced calcium consumption
and higher blood vitamin D levels were more successful
in achieving reduced body weight through dietary inter-
ventions over 2 years [15].

There has been limited research on the combined ef-
fects of exercise, nutritional supplementation, and diet-
ing on changes in body composition among overweight
elderly individuals. An investigation conducted by Wag-
ner et al. examined the impacts of a 12-week dietary pro-
gram in premenopausal women, which included a-500
keal restriction exercise 3 times per week, and 800 mg/
day of additional calcium intake. The findings indicated
that the experimental groups exhibited more substantial
weight loss compared to the placebo group [34]. Further-
more, in an investigation by Babaei et al. using animal
models, a combination of vitamin D supplementation
and aerobic training resulted in significant reductions
in overall weight, intra-abdominal fat, BMI, and caloric
consumption [35]. Our findings indicated that the concur-
rent administration of vitamin D and calcium along with
high-intensity circuit training led to improvements in adi-
posity and BMI. However, not all studies have consistent-
ly reported these benefits. In an investigation conducted
by Holecki et al., the effects of calcium and vitamin D
supplementation in conjunction with a 3-month calorie-

restricted diet were examined among obese females. The
findings indicated no statistically significant additional ef-
fects on body weight or reduction of fat stemming from
the supplementation [36].

Furthermore, Kerksick et al. observed that at the speci-
fied amounts of 800 mg/day of calcium and 800 mg/day
of calcium combined with 400 IU/day of vitamin D, there
were no additional benefits of the administration of cal-
cium and vitamin D concerning the effects of dietary and
exercise interventions on body composition [5]. The dif-
ferences observed in the effectiveness of weight reduc-
tion documented in various studies may be attributed to
several factors, including the type of vitamin D and cal-
cium supplementation employed, the duration of the in-
tervention, and the incorporation of exercise. As a result,
additional research is warranted to explore the impacts of
varying doses of vitamin D and calcium supplementation
on body weight reduction and alterations in body compo-
sition, considering diverse dietary patterns and exercise
routines.

Moreover, our study revealed significant findings indi-
cating that the concurrent implementation of high-intensi-
ty circuit training, along with calcium and vitamin D sup-
plementation resulted in a noteworthy decrease in serum
levels of TC, TG, and LDL, accompanied by an elevation
in HDL among overweight elderly in the D+Ca+T, T+P,

Dalirani M, et al. Vitamin D and Calcium Supplementation Along With Training on Lipid Profile and Body Fat in Elderly. Intern Med Today. 2022; 28(4):478-497.
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and D+Ca groups. There is a dearth of studies investigat-
ing the impacts of combining calcium-vitamin D supple-
mentation with exercise training on lipid profiles. Consis-
tent with the outcomes of our study, a prior investigation
documented a notable decrease in serum TG levels in ex-
pectant mothers with pre-eclampsia risk who received an
everyday dose of 500 mg calcium and 200 IU vitamin D
for a duration of 9 weeks. However, no significant impact
on other lipid profiles was observed in that study [37].
Moreover, a study conducted over 15 weeks on healthy
overweight women revealed that the administration of
600 mg of calcium per day along with 200 IU of vitamin
D per day resulted in a significant decrease in serum tri-
glyceride levels [38]. According to the results of a study
conducted by Asemi et al., it was determined that 8 weeks
of calcium and vitamin D supplementation exhibited fa-
vorable impacts on the serum levels of triglycerides and
VLDL-cholesterol in women who had a deficiency of vi-
tamin D [39].

Following a 12-week intervention that encompassed
both vitamin D supplementation and circuit training, Kim
et al. observed significant improvements in abdominal fat
distribution and blood lipid profiles in older women di-
agnosed with Type 2 diabetes and exhibiting vitamin D
deficiency [25]. In our study, significant enhancements in
blood lipid profiles were observed in the D+Ca+T, T+P,
and D+Ca intervention groups, with the most notable im-
provements observed in the 2 groups that participated in
circuit training. Additionally, Sung and Bae conducted a
study demonstrating that older men with diabetes who
engaged in walking exercise for 50 min per day, 3 times
a week, at an intensity of 65%-75% of their HRmax
over 24 weeks experienced significant reductions in TC
and TG levels [40]. Furthermore, a study conducted by
Greene et al. revealed that individuals of middle age and
with obesity who engaged in endurance exercise three
times per week for 12 weeks at 70% of their maximum
oxygen consumption experienced noteworthy enhance-
ments in their HDL-C levels and significant decreases in
their LDL-C levels [41].

The potential positive impacts of calcium and vitamin
D supplementation on lipid profile and body fat can be
attributed to several mechanisms. Calcium has been
demonstrated to regulate adipogenesis, influence fat me-
tabolism by reducing lipogenesis and increasing lipoly-
sis, stimulate adipocyte proliferation and or apoptosis,
enhance thermogenesis by activating brown adipose tis-
sue (BAT), and induce browning of white adipose tissue
(WAT), inhibit dietary fat assimilation, and promote the
excretion of fat in the stool via the creation of insoluble
calcium-fatty complexes in the gastrointestinal tract. Ad-
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ditionally, calcium may also alter the structure and diver-
sity of the intestinal microbiota, further contributing to
its potential anti-obesity effects [42]. Emerging evidence
suggests that regulating adipocyte number through the
stimulation of apoptotic cell death may be a viable ap-
proach for preventing and treating obesity, and calcium
has been implicated in this process [43]. Studies have
demonstrated that elevated intracellular Ca®* levels can
induce apoptotic cell death, and this mechanism is appli-
cable to mature adipocytes [44]. In an investigation, it was
discovered that mice with diet-induced obesity exhibited
a remarkable decrease in adiposity upon exposure to an
amalgamation of elevated vitamin D levels and increased
calcium intake. This remarkable phenomenon was attrib-
uted to the activation of the apoptotic pathway mediated
by Ca? within their adipose tissue, providing compelling
evidence for the potential regulatory role of this pathway
in adiposity control [45]. Numerous scientific investiga-
tions have substantiated the pivotal role of sarco/endo-
plasmic reticulum Ca?*-ATPase 2b (SERCA2b)-mediated
calcium cycling in the regulation of thermogenesis spe-
cifically within beige adipocytes. These findings strongly
suggest an intriguing correlation between calcium signal-
ing and the intricate process of WAT browning [46]. Fur-
thermore, emerging evidence suggests that the heightened
thermogenic potential of brown adipocytes, induced by
calcium signaling, can be attributed to the stimulation of
mitochondrial fusion and the establishment of intricate
contacts between mitochondria and the endoplasmic re-
ticulum [47]. Additionally, it has been demonstrated that
heightened intracellular calcium concentrations in the
liver lead to the activation of microsomal triglyceride
transfer protein. This crucial protein plays a significant
role in the production and secretion of VLDL, ultimately
leading to a notable decrease in serum triglyceride and
VLDL-cholesterol levels [48]. Furthermore, scientific in-
vestigations have revealed that the signaling pathway of
vitamin D exhibits favorable impacts on the expression
of genes linked to lipolysis and thermogenesis in adipose
tissue [5]. Research has elucidated the multifaceted in-
volvement of 1,25(0OH)2D3 in the control of adipocyte
apoptosis and differentiation. Studies have demonstrated
the suppressive effects of 1,25(0OH)2D3 on adipogenesis
in 3T3-L1 cells, effectively impeding their transformation
into fully mature adipocytes [49]. This intricate mecha-
nism entails the stimulation of PPARy expression while
concurrently suppressing the transcriptional regulator
known as CCAAT-enhancer-binding protein [50].

Our research presents both limitations and notable
strengths. Firstly, our study did not explore the extended-
term implications of administering calcium and vitamin D
supplements, which could yield more profound outcomes.
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Additionally, the limited sample size utilized in our inves-

tigation may have constrained our ability to detect subtle

distinctions between groups. Nevertheless, further inquiry The authors would like to thank all participants in this
is imperative to unravel the precise mechanisms through study for their cooperation

which vitamin D and calcium influence insulin resistance

in individuals who are overweight or obese.

Conclusion

Our findings underscore the significant impacts of
combining vitamin D and calcium supplementation with
high-intensity circuit training on body composition and
lipid profile improvement in overweight elderly. Existing
evidence indicates a direct association between enhanced
calcium intake and elevated levels of fat oxidation, while
the signaling pathway of vitamin D has been linked to
heightened thermogenic activity.

All participants in the study provided informed consent
before their involvement.
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3. High Density Lipoprotein, Cholesterol (LHL-C)

4, Total Cholesterol (TC)

5. Low Density Lipoprotein, Cholesterol (LDL-C)

6. Triglyceride (TG) High

7. (Cobas C111; Roche DiagnosTic, InDianaPolis, IN, USA)
8. Shapiro-Wilk Test

9. Paired t-test

10. One-way ANOVA (ONOVA)

11. Tukey
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