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Obijective: The development of cardiovascular diseases and related mortality caused the
effect of 6 weeks of supplemental diet and aerobic exercise on plasma levels of cholesterol,
LDL, and HDL in overweight men. Method: 33 non-athlete overweight men with a mean
age of 27.5 £ 5.3 years and a body weight index of 30.53 + 4.88 kg were randomly assigned
to four groups (8 subjects), supplemented (8) ), Exercise + complement (7 subjects) and
control (10 people). The 6-week aerobic training group performed a maximum of 60-75 %
of maximum heart rate three sessions a week, the 6-week supplemental group received garlic-
lemon supplements at 30 cc after lunch, and the exercise + supplement group received 6
weeks Both supplements and aerobic exercises were performed. The control group did not
undergo any training or supplementation for 6 weeks. Blood sampling was performed to
measure total cholesterol, LDL, HDL and general tests including height, weight, fat
percentage, waist ratio Hips were taken in two stages before and 48 hours after the last
training session in fasting conditions. The data were analyzed using one way ANOVA and
dependent t-test with confidence level (a <0/05). Results: There was no significant decrease
in body composition in groups after 6 weeks of training and supplementation. Increasing
serum HDL level was significantly different in complement and exercise + supplementation
group (P <0.05). Also, changes in serum total cholesterol and LDL levels were not
significant. Although we saw a decrease in the percentage of these indices, total cholesterol
in the training group was 6.6%, in the supplement group was 8.4 and, in the exercise, +
supplementation group was 6.8%. Discussion: Considering the significant increase in HDL
(in supplementation and exercise + supplementation) and also the decrease in percentage of
lipid profile indices in this study, it seems that the implementation of the garlic-lemon
supplementation protocol and aerobic exercise can be effective in changing these indices.
Reduce the risk of cardiovascular disease.
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Extended Abstract

Introduction

The global rise in cardiovascular diseases and
associated mortality has intensified research
into non-pharmacological interventions for
improving lipid profiles. This study
investigated the combined effects of garlic-
lemon supplementation and aerobic exercise
on plasma cholesterol, LDL, and HDL levels
in overweight men - a population particularly
vulnerable to dyslipidemia. Contemporary
sedentary lifestyles and obesity have been
identified by the World Health Organization
as among the top ten health risks, primarily
through their contribution to cardiovascular
pathologies  including  hyperlipidemia,
hypertension, and metabolic syndrome.
While exercise is widely recognized for its
cardioprotective benefits, studies present
conflicting evidence regarding its efficacy in
modifying lipid profiles, with some
demonstrating significant improvements in
HDL and reductions in LDL and total
cholesterol, while others report negligible
effects. Similarly, garlic and lemon - two
natural  supplements  with  purported
hypolipidemic properties - have shown
variable results in clinical trials. Garlic is
believed to inhibit hepatic lipogenic enzymes
and intestinal cholesterol absorption through
its organosulfur compounds, while lemon's
high flavonoid content may prevent LDL
oxidation and enhance HDL mobility. The
current investigation addresses critical gaps
in existing literature by examining the
synergistic potential of these interventions
during a 6-week protocol, while controlling
for dietary variables that have confounded
previous studies. The novelty of this work
lies in its evaluation of a combined garlic-
lemon preparation, which theoretically could
potentiate lipid-modifying effects through
complementary mechanisms of action,

administered alongside a progressive aerobic
training regimen specifically designed for
overweight individuals.

Methods

Thirty-three overweight male non-athletes
(mean age 27.5+5.3 years, BMI 30.63+4.88
kg/m?) from Qom University were randomly
allocated into four groups: exercise (n=8),
supplement (n=8), exercise+supplement
(n=7), and control (n=10). The exercise group
completed 6 weeks of supervised aerobic
training (3 sessions/week) at 60-75% of
maximum  heart rate,  progressively
increasing duration from 30 to 45 minutes per
session. Intensity was monitored using Polar
heart rate monitors and increased weekly by
3% up to 75% HRmax. The supplement
group consumed 30cc of freshly prepared
garlic-lemon mixture (30 garlic cloves + 6
lemons blended with 1L water, boiled once)
daily after lunch. The combination group
underwent both interventions concurrently,
while controls maintained habitual activity
without supplementation. The garlic-lemon
preparation was standardized using fresh
ingredients processed identically each week
to ensure consistency in bioactive compound
concentration. Blood samples were collected
after 12-hour fasts at baseline and 48 hours
post-intervention  to  measure  total
cholesterol, LDL, and HDL using
spectrophotometry (Biosystem kits, Spain).
Anthropometric  measurements  (weight,
BMI, body fat percentage via bioelectrical
impedance) were concurrently recorded.
Dietary intake was monitored through 24-
hour recall questionnaires to minimize
nutritional confounders. Statistical analysis
employed Shapiro-Wilk normality tests, one-
way  ANOVA  for between-group
comparisons, and paired t-tests for within-
group changes (SPSS v16, 0=0.05).
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Results

The 6-week intervention did not vyield
significant alterations in body composition
across groups (weight: p=0.47-0.92; body fat:
p=0.61-1.00; BMI: p=0.54-0.98). However,
the supplement and combination groups
exhibited  significant HDL increases
(supplement: 35.12+4.6 to 39.5+5.07 mg/dL,
p=0.036; combination: 34.71+4.88 to
38.85+6.51 mg/dL, p=0.043), whereas
exercise-alone and control groups showed no
meaningful  changes.  Although total
cholesterol and LDL reductions did not reach
statistical significance, clinically relevant
percentage decreases were observed: total
cholesterol declined by 6.6% (exercise),
4.8% (supplement), and 6.8% (combination);
LDL decreased by 4.4% (exercise), 6.6%
(supplement), and 6.6% (combination). Inter-
group comparisons revealed no significant
differences in  post-intervention lipid
parameters (p>0.05), suggesting comparable
efficacy between intervention modalities.
The absence of body composition changes
despite lipid profile improvements implies
that the observed effects may be mediated
through direct metabolic mechanisms rather
than secondary to fat mass reduction.

Discussion

The HDL-elevating effects of garlic-lemon
supplementation align with previous reports
on garlic's ability to enhance reverse
cholesterol transport and lemon flavonoids'
capacity to prolong HDL circulation. Our
findings corroborate Bashiri (2015) and
Naseem et al. (2016), who documented
similar HDL improvements with garlic-based
interventions, while extending this evidence
to a novel preparation combining two
functional foods. The modest, non-significant
reductions in total cholesterol and LDL
contrast with more pronounced effects in
some studies, potentially attributable to our
shorter intervention duration (6 weeks vs. 8-

12 weeks in studies showing stronger effects)
or the moderate baseline lipid levels of
participants.  Notably, the percentage
reductions in atherogenic lipids (6-8%)
approach clinically meaningful thresholds for
cardiovascular risk reduction, suggesting that
extended interventions might achieve
statistical significance. The lack of body
composition changes reinforces the premise
that garlic's organosulfur compounds (e.g.,
allicin) and lemon's flavonoids (e.g.,
hesperidin) directly modulate hepatic lipid
metabolism and cholesterol excretion rather
than acting through weight loss mechanisms.
Our exercise protocol's limited impact on
lipids parallels findings by Arsenault et al.
(2009) and Fairey et al. (2005), potentially
reflecting the intensity/duration thresholds
required to induce lipid changes in
overweight populations. The synergistic
effect anticipated in the combination group
did not materialize, possibly due to the
abbreviated intervention period or the
predominance of supplement-derived effects
over exercise contributions in lipid
metabolism regulation.

Conclusion

Six weeks of garlic-lemon supplementation
significantly increased HDL cholesterol in
overweight men, with clinically relevant
(though statistically non-significant)
reductions in total cholesterol and LDL.
While aerobic exercise alone showed limited
lipid-modifying effects, the combination
strategy produced comparable improvements
to supplementation alone without adverse
effects. These findings suggest that garlic-
lemon preparations may serve as a viable
adjunct therapy for improving cardiovascular
risk profiles in overweight individuals,
particularly those with low baseline HDL.
Future research should investigate longer
intervention durations, optimized dosing
protocols, and potential interactions with
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pharmacological lipid-lowering agents. The
accessibility and safety of this natural
intervention make it particularly relevant for
populations with limited healthcare access or
those seeking complementary approaches to
conventional therapies. Healthcare providers
might consider recommending such dietary
modifications as part of comprehensive
lifestyle interventions for metabolic health
improvement.

Keywords: garlic-lemon  supplementation,
aerobic exercise, total cholesterol, LDL,
HDL, overweight, lipid profile
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