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ABSTRACT

0366

Introduction:

Atherogenic indices can be used as important markers for assessing the risk of
atherosclerosis and heart disease in diabetic patients. The aim of this study was
to investigate the effect of 10 weeks of TRX training on lipid profile and
atherogenic indices in type 2 diabetic patients.

Methods:

In this quasi-experimental study, 44 type 2 diabetic women with a mean age of
51.746.5 years, weight of 77.6+3.9 kg, and body mass index of 51.30+1.4 kg/m?
were selected and randomly assigned to four equal groups: TRX-+chamomile,
TRX+placebo, chamomile, and control. Interventions were applied for 10 weeks
by performing three sessions of exercise per week (intensity of 13 to 17 in Borg
scale) and consumption of chamomile extract, 500 mg daily in 3 sets. The study
variables were measured before and after the intervention. Data were analyzed
using analysis of variance, Tukey's post hoc test, and paired t-test at a significance
level of P < 0.05.

Results:

The results showed that the values of HDL, LDL, TG, TC, AIP (Plasma
Atherogenic Index), LPA (Lipid Accumulation Product Index), TC/HDL,
LDL/HDL and non-HDL variables changed significantly in intervention groups
(p=0.001 for all), and these changes were significant in the intervention groups
compared to the control group (P < 0.05). The results of the post hoc test also
showed that these changes were greater in the exercise + chamomile group
compared to the other groups (P < 0.05).

Conclusion:

It seems that performing TRX exercises along with consumption of chamomile
extract can improve lipid profile and atherogenic indices in type 2 diabetic
patients. Therefore, this type of intervention can be suggested as a non-
pharmacological method for controlling type 2 diabetes.

Keywords: type 2 diabetes, lipid accumulation index, plasma atherogenic index,
lipid profile, TRX, chamomile supplement
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Extended Abstract

Introduction:

Diabetes is a chronic and progressive disease caused by dysfunction of the pancreas or body cells.
Deficiency of insulin production or secretion, or a combination of both, leads to elevated blood
glucose or sugar levels. Type 2 diabetes, a chronic metabolic disorder, is associated with
significant changes in lipid profiles and an increased risk of cardiovascular disease (1).
Atherogenic indices include HDL, LDL, atherogenic index of plasma (AIP), lipid accumulation
product index (LAP), total cholesterol to HDL ratio (TC/HDL), and LDL to HDL ratio
(LDL/HDL) (10). The lipid accumulation product index (LAP), a newly developed biomarker of
central fat accumulation, has been proposed as an accurate and independent indicator of the risk
of insulin resistance, metabolic syndrome, type 2 diabetes, and cardiovascular disease (11).

TRX is a new type of functional training that, as a suspension training, allows individuals to use
their own body weight (or the force exerted by gravity) as resistance during training with multiple
planes of motion as well as muscle and joint groups (20). Although there is evidence that
chamomile supplementation and TRX training have a favorable effect on atherogenic indices, lipid
profiles, and body composition, there is no study on the effect of the combination of the two.
Adding a supplement along with TRX training may be necessary to affect atherogenic indices,
lipid profile, and body composition positively in individuals with T2D. Therefore, the present
study aimed to investigate the effect of 10 weeks of TRX training along with chamomile extract
supplementation on atherogenic indices and lipid profile in patients with T2D.

Methodology:

This study was approved by the Ethics Committee of Shahid Madani University of Azerbaijan
with code (IR.AZARUNIV.REC.1403.007). In this study 44 women with type 2 diabetes (40 to
60 years old) were randomly assigned to four groups: TRX training + chamomile consumption (11
people), TRX training + placebo (11 people), chamomile (11 people), and control (11 people). The
training intervention was carried out for 10 weeks and three sessions per week (with a pressure
intensity of 13 to 17 Burrg). The other intervention was the consumption of 500 mg of capsules
containing chamomile extract or placebo containing 500 mg of corn starch powder, three times a
day for 10 weeks. Non-HDL atherogenic indice, plasma atherogenic index (AIP), low-density
lipoprotein to high-density lipoprotein ratio (LDL/HDL), total cholesterol to high-density
lipoprotein ratio (TC/HDL), lipid accumulation index (LPA), and lipid profile were measured
before and after the interventions. The obtained data were analyzed using one-way analysis of
variance and Tukey's post hoc test (between-group analysis) and paired t-test (within-group
analysis) at a significance level of P < 0.05.

To measure blood parameters, blood samples (10 cc) were taken in two stages from the subjects'
arm veins while they were sitting. LDL, HDL, TG and TC levels were measured using Delta
Darman kits made in Iran and Hitachi model 7180 machine made in Japan. Non-HDL levels were
obtained using the formula: non-HDL = TC-HDL (8). The following formulas were used to
measure AIP and LPA: LAP = [TG concentration (mmol/L)] x [58- waist circumference (cm)]
(31), AIP = Log TG/HDL (12).

Results:

The results of paired t-test showed that the values of HDL, LDL, TG, TC, AIP, LPA, TC/HDL,
LDL/HDL and non-HDL variables changed significantly as a result of the exercise and supplement
intervention (P = 0.001). Also, the results of ANOVA test showed that there were a significant
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differences between groups for all variables (P < 0.05). The results of the post hoc test also showed
that these changes were greater in the exercise + chamomile group than in the other groups (P <
0.05).

Discusion:

The results of Tukey's post-hoc test showed that the positive changes in lipid profile and
atherogenic indices were greater in the exercise + chamomile group than in the other groups
(P<0.05). These findings are consistent with many studies (32, 33). Ghorbanian and Saberi showed
a reduction in atherogenic indices (LPA and AIP) and lipid profile after ten weeks of aerobic
exercise in postmenopausal women with type 2 diabetes (34). Jabbar et al. (2025), by examining
the effect of resistance training and curcumin supplementation in obese men with type 2 diabetes,
reported a significant improvement in HDL, LDL, TC and TG levels (35). Also, Samadpour et al.
(2021), by studying the effect of TRX training in women with type 2 diabetes, observed that TG,
TC and HDL levels were significantly reduced and HDL levels increased (36). The main
mechanism that contributes to the reduction of triglyceride (TG) levels is likely related to the
activity of lipoprotein lipase alpha (LPLa). This enzyme is responsible for the hydrolysis of
chylomicrons and very low-density lipoproteins (VLDL) in various tissues. It has been shown that
exercise can lead to an increase in LPLa levels. In addition, another mechanism that may
contribute to the reduction of triglycerides is the reduction in the synthesis of chylomicrons and
very low-density lipoproteins, which are naturally rich in triglycerides.

According to the results of the present study, performing TRX exercises along with consumption
of chamomile extract can improve lipid profile and atherogenic indices in patients with type 2
diabetes. Therefore, this type of intervention can be suggested as a non-pharmacological method
for controlling type 2 diabetes.
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