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Introduction: Considering the role of high-intensity interval training (HIIT) and
coenzyme Q10 in improving obesity, the present study aimed to determine the effect
of HIIT combined with coenzyme Q10 supplementation on BMP-6 growth in obese
male rats.

Methods: In this experimental study, 30 male Wistar rats were randomly divided
into six groups: 1) Lean reference, 2) Obese reference, 3) Obese control, 4) Obese
supplement, 5) Obese exercise, and 6) Obese exercise+supplement. The lean
reference and obese reference groups were euthanized at the beginning of the study.
The exercise groups underwent a 12-week HIIT program. A 500 mg/kg coenzyme
Q10 supplement was administered via gavage to the rats in the supplemented groups.
BMP-6 levels in blood were measured using the ELISA method. Data were analyzed
using one-way analysis of variance (ANOVA).

Results: BMP-6 levels in the obese training group decreased compared to the lean
reference group (P<0.001) and increased compared to the obese control group
(P=0.032), In the obese supplement group, BMP-6 levels decreased significantly
compared to the lean reference group (p<0.001). In the obese exercise+supplement
group, BMP-6 levels decreased significantly compared to the lean reference group
(p<0.001). However, no significant differences were observed between the three
obese supplements, obese reference, and obese control (p>0.05) groups.

Conclusion: Twelve weeks of HIIT significantly increased BMP-6 levels in obese
samples. However, administering coenzyme Q10 alone or combined with HIIT for
12 weeks did not significantly increase BMP-6 levels.
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Introduction

Engaging in sports activities is associated with a
reduction in health-related issues, including obesity.
High-intensity interval training (HIIT) is recommended
for its time-saving benefits, simultaneous improvement
of both aerobic and anaerobic capacities, and higher
intensity levels. Bone morphogenetic proteins (BMPSs)
are part of the transforming growth factor f (TGF)
superfamily. Initially, it was believed that BMPs
exclusively contributed to bone and cartilage growth, as
they were first isolated from bone extracts. However,
over time, additional functions of BMPs have been
identified, particularly their roles in regulating
metabolism and growth. Furthermore, various sports
supplements have been studied for their potential to aid
weight loss, with coenzyme Q10 being one of the most
commonly researched. Coenzyme Q10 is a crucial
component of the electron transport chain, which
accelerates mitochondrial metabolism and releases
biological energy. Research has shown that coenzyme
Q10 supplementation, along with the potential increase
in BMP-6 due to exercise, can help prevent oxidative
stress-induced damage, particularly during intense
physical activities like HIIT. Consequently, this study
aimed to investigate the effects of HIIT combined with
coenzyme Q10 supplementation on BMP-6 levels in
obese male rats.

Methods

In the present study, we used 30 male Wistar rats, each
21 days old, with an average weight of 40 £ 15 grams.
The rats were kept in a controlled environment with
temperatures maintained between 20 and 22 degrees
Celsius, a light/dark cycle of 12 hours each, and
unrestricted access to water and a special rat diet. The
study consisted of six groups: 1) lean reference, 2) obese
reference, 3) obese control, 4) obese supplement, 5)
obese exercise, and 6) obese exercise + supplement. To
induce obesity, the rats were fed a high-fat diet
comprising 77% fat, 14% protein, and 9% carbohydrates.
At the beginning of the research, an exercise capacity test
was conducted to estimate their VO2peak. The obese
control and obese supplement groups did not participate
in any exercise interventions throughout the duration of
the study, while the obese exercise and obese exercise +
supplement groups engaged in high-intensity interval
training (HIIT) on a treadmill for 12 weeks, five days a
week, at 85-90% of their maximum speed. Rats in the
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supplemented groups received 500 mg of Coenzyme Q10
per kilogram of body weight, also administered five days
a week. To measure Bone Morphogenetic Protein 6
(BMP-6) levels in the blood, we utilized the Rat BMP-6
ELISA Kit manufactured by Abbexa, England. To
analyze the impact of the exercise intervention on the
dependent variables, we employed one-way analysis of
variance (ANOVA) followed by Bonferroni's post hoc
test. All statistical analyses were conducted at a
significance level of p > 0.05.

Results

The results from a one-way analysis of variance indicated
a significant difference in the mean values of BMP-6
among the studied groups (p < 0.001, F(5, 29) = 20.383).
Bonferroni's post hoc test further revealed significant
differences in several comparisons: between the obese
exercise group and both the lean group (p < 0.001) and
the obese control group (p = 0.032), between the obese
supplement group and the lean reference group (p <
0.001), and between the exercise + obese supplement
group and the lean reference group (p < 0.001). In all
other cases, no significant differences were found (p >
0.05).

Conclusion

AAccording to the results, the 12-week HIIT (High-
Intensity Interval Training) intervention significantly
increased BMP-6 levels in the blood of rats that had
experienced reduced levels due to obesity. However,
neither coenzyme Q10 supplementation alone nor in
combination with HIIT resulted in a significant increase
in BMP-6 levels compared to the obese control group.
Furthermore, the BMP-6 levels in the treatment groups
were still significantly lower than those in the lean
reference group. In other words, the notable reduction of
BMP-6 levels associated with obesity persisted even with
the 12-week HIT intervention or coenzyme Q10
supplementation, whether used alone or in combination.
Additionally, our literature review did not find any
studies that simultaneously examined the effects of
coenzyme Q10 supplementation and HIT, either
separately or together, on BMP-6 levels in the context of
obesity. This suggests that this is the first study to
investigate these factors concurrently, indicating a need
for further research in this area.
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