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Abstract

Aim: Obese and overweight women experience a temporary increase in inflammatory
markers when starting an training program, and consuming micronutrients such as polyphenols
and anthocyanins found in fruits is beneficial in managing this inflammation. Therefore, the aim
of the present study was to investigate the effect of six weeks of tart cherry juice consumption
combined with concurrent training on inflammatory markers, lipid profile, and body
composition in overweight and obese women. )
Methods: This semi-experimental study was conducted in a pre-test and post-test design. For S¢an this QR code to see the
this purpose, 26 healthy young women aged 20-35 years with a BMI of 30.6+3.5 kg/m2, who ~accompanying video, or visit

had no history of physical activity in the past six months, were recruited through a call and jahssp.azaruniv.ac.ir

randomly assigned to two groups of 13 participants each: training and training+supplement

groups. The concurrent training was performed for six weeks, including resistance training at 1. Department of Sport Sciences,
55-70% of 1RM and aerobic training at 55-70% of heart rate reserve. The training+supplement Faculty of Physical Education,
group consumed 240 ml of tart cherry juice daily. IL-6, hs-CRP, serum lipid profile, and body University of Tabriz, Tabriz,
composition were measured and analyzed using covariance analysis and paired t-tests at a Iran..

significance level of P<0.05. *(corresponding author)
Results: In the within-group comparison, exercise alone resulted in a significant increase in IL- ( nikookheslat@tabrizu.ac.ir)

6 (P=0.018) and a significant decrease in TG (P=0.040). TC (P<0.05), LDL-C (P<0.05), and
BF% (P<0.001) significantly decreased in both groups. Additionally, in the training+supplement
group, HDL-C (P<0.001) significantly increased, and BMI (P=0.005) significantly decreased.
In the between-group comparison, there was a significant decrease in hs-CRP (P=0.003), IL-6
(P=0.010), and SLM (P=0.008), along with a significant increase in HDL-C (P=0.009) in the
training+supplement group.

Conclusion: Tart cherry juice consumption combined with concurrent training appears to have
a significant effect on reducing hs-CRP and IL-6 and increasing HDL-C, which are more
pronounced compared to concurrent training alone.
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Extended abstract
Background

Obesity is a global health issue linked to chronic inflammation and increased risks of type 2 diabetes and cardiovascular
diseases. Managing obesity typically involves lifestyle changes, including increased physical activity and dietary
modifications. Combined exercise regimens have been effective in reducing inflammation and improving physical health
in obese individuals (1). Incorporating fruits rich in bioactive compounds, such as cherries, into the diet can offer
additional health benefits. Cherries are high in polyphenols and anthocyanins, which possess antioxidant and anti-
inflammatory properties. Regular consumption of cherry juice has been shown to improve lipid profiles and reduce
inflammatory markers (2). While studies have separately examined the benefits of combined exercise and cherry
consumption, research on their combined effects is limited. This study aims to investigate the effect of six weeks of tart
cherry juice consumption combined with concurrent training on inflammatory markers, lipid profile, and body
composition in overweight and obese women.

Research method

This semi-experimental study aimed to investigate the effect of six weeks of cherry juice consumption combined with
combined exercise training on inflammatory markers and lipid profile in overweight and obese women. Study Population,
Sampling Method, and Data Collection: The study population consisted of young overweight and obese women living in
Tabriz with a BMI greater than 24. A total of 26 participants volunteered for the study, and after the exclusion of two
participants, 24 remained. Recruitment was done through social media and advertisements distributed throughout the city.
Inclusion and exclusion criteria included the absence of chronic diseases and the non-use of specific medications or dietary
supplements. Study Procedure: After participant selection, a one-week training session was conducted to familiarize
participants with the combined exercise and equipment. Participants were randomly divided into two groups based on
their body fat percentage: the exercise-only group and the exercise combined with daily 240 mL cherry juice group. The
intervention lasted for six weeks, with three sessions per week. Supplementation Procedure: Cherry juice was purchased
from certified orchards, processed under hygienic conditions, and distributed weekly as 240 mL servings to the exercise
+ supplement group. The exercise-only group consumed a diluted artificial beverage with the same caloric content as the
cherry juice. Exercise Protocol: The protocol included resistance and aerobic exercises. Resistance exercises consisted of
two types of circuit training with 10 different exercises in each round, while aerobic exercises were performed as
continuous running on the track. The intensity of the resistance exercises started at 50-55% of 1RM and progressed to 70-
65%. Measurement of Variables: Blood samples were taken before and after the intervention to measure lipid profile
(total cholesterol, triglycerides, HDL, LDL) and inflammatory markers (IL-6, CRP). Additionally, body fat percentage
and lean body mass were measured using a body composition analyzer. Statistical Methods: Data were analyzed using
the Shapiro-Wilk test for normality. To compare between groups, ANCOVA was used, and paired t-tests were used for
within-group comparisons. All statistical analyses were performed using SPSS software.

Findings

According to the results of the covariance test in the exercise group compared to the exercise+supplement group, the
values of hs-CRP (P=0.003), IL-6 (P=0.01) and SLM (P=0.008) significantly There was more alcohol and HDL-C values
(P=0.024) were significantly lower. However, there is a significant difference between the two groups in the values of
TC (P=0.659), TG (P=0.512), LDL-C (P=0.697), BMI (P=0.098) and PBF (P=0.184) was not observed.

On the other hand, the results of the paired t test showed that in the training group, the values of IL-6 (P=0.018) increased
and the values of TG (P=0.040) decreased significantly. Also, in the exercise+supplement group, a significant decrease
in BMI (P=0.005) and a significant increase in HDL-C (P<0.001) were observed. In addition, in both exercise and
exercise+supplement groups, TC values (P=0.005 and P=0.018, respectively), LDL-C (P=0.004 and P=0.001,
respectively) and PF% (both P<0.001) decreased significantly. In other cases, no significant difference was observed.

Discussion

The present study showed that after six weeks of combined training, an increase in hs-CRP and 1L-6 levels was observed,
but this increase was only significant for IL-6. These results are consistent with the study by Colato et al. (2014), which
reported an increase in TNF-a and CRP after 12 weeks of combined training in overweight and obese individuals (3).
However, in the exercise + supplement group, the consumption of cherry juice significantly reduced hs-CRP and IL-6,
which is similar to the results of Norouzzadeh et al. (2023), who showed that cherry juice can reduce CRP levels (4).
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In contrast to these findings, the meta-analysis by Norouzzadeh et al. (2023) showed that cherry had no significant effect
on IL-6 and TNF-a (4). Similarly, Han et al. (2020) also found that the consumption of cherries had no significant effect
on IL-6 and TNF-a (5). Their findings were inconsistent with the present study, although they did not consider an exercise
intervention. In the current study, after controlling for the pre-tests and removing their effect, we observed a significant
difference between the two groups, with cherry juice leading to a significant reduction in CRP in the exercise+supplement
group compared to the exercise-only group. Additionally, Martin et al. (2018) in their study showed that cherry juice had
anti-inflammatory effects on ESR, MCP-1, and TNF-a, but had no significant effect on hs-CRP and IL-6 (6). These
differences are likely due to the variations in the types of exercise interventions and the different doses of cherry juice
used in the various studies.

Regarding the lipid profile, the results of the present study showed that TC and LDL-C decreased in both groups, while
TG decreased only in the exercise group, and HDL-C increased solely in the exercise + supplement group. Similar to the
study by Martin et al. (2022), which observed a reduction in TG in individuals with high BMI, the present study also
showed a decrease in LDL-C and an increase in HDL-C (7).

Regarding body composition, a significant difference in SLM was observed between the two groups, although the intra-
group changes in SLM were not significant. Additionally, BMI and PBF significantly decreased in the
exercise+supplement group. Soori et al. (2019) and Davis et al. (2022) also pointed out the positive effects of combined
exercise on body composition (8,9) . Overall, combined exercise with cherry consumption helped improve lipid profile
and body composition, but the results related to SLM require further investigation.

Conclusion

The conclusion of the present study is that the consumption of tart cherry juice supplementation combined with a
combined training program led to a reduction in hs-CRP, IL-6, and SLM, and an increase in HDL-C compared to the
training-only group. This suggests that tart cherry juice may enhance anti-inflammatory effects and improve lipid
profile and body composition.
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