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Extended Abstract

Background and Aim: Type Il diabetes is characterized by several pathophysiological
components, including insulin resistance, defective insulin secretion, obesity,
increased glucagon secretion, and dyslipidemia. Multiple complications of diabetes,
especially peripheral and central arterial stiffness, are concerning for diabetic patients.
Various methods are used to measure arterial stiffness the cardio-ankle vascular index
(CAVI) is a new metric that estimates the stiffness of the entire artery from the aortic
origin to the ankle and is able to indicate the risk of atherosclerosis. Research has
shown that CAVI increases linearly with aging in healthy individuals, and this index
has been reported to be higher in diabetic patients compared to healthy counterparts.
The ankle-brachial index (ABI) is another index used to assess peripheral arterial
stiffness. C-reactive protein (CRP), as an inflammatory marker, can directly affect the
pathogenesis of atherosclerosis. This protein is recognized as the most sensitive and
strongest inflammatory indicator and predictor of cardiovascular disease in diabetics.
Since the use of supplements and exercise training to improve arterial stiffness,
eliminate metabolic disorders, and treat diabetes has become widespread, the aim
of the present study was to investigate the effect of aerobic exercise and synbiotic
supplementation on arterial stiffness and CRP levels in postmenopausal women with
type Il diabetes.

Materials and Methods: The present study was a semi-experimental, single-blind

study with a pre-test and post-test design. In this semi-experimental study, 39 women
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with type Il diabetes were randomly divided into three groups: aerobic exercise + placebo, aerobic exercise + synbiotic
supplement, and synbiotic supplement. The exercise program was performed with an intensity of 40 to 70 heart rate reserve,
progressively increasing over 12 weeks. The subjects in the supplement group consumed one capsule of the synbiotic Bacant
(1%109 CFU) one hour after lunch. The research indicators including CAVI, ABI, CRP, fasting blood sugar, plasma insulin level,
insulin resistance index (HOMA-IR), body mass index (BMI), and body fat percentage were measured 48 hours before and
after the intervention. For anthropometric measurements and body composition (weight, BMI, body fat percentage), the In Body
230 body composition measuring device made in Korea was used. The height of the subjects was measured in centimeters
using a height gauge. Blood samples for measuring CRP, fasting blood sugar, and plasma insulin levels were collected after
at least 10 hours of fasting. A five cc blood sample was drawn from the brachial vein while the subjects were seated, by a
laboratory expert. Then, the samples were placed at room temperature for 20 minutes allow clotting. Subsequently, the tubes
containing the samples were centrifuged for 20 minutes at 3000 rpm, and the separated serum was stored in a separate
microtube at a temperature of -80 degrees celsius. CRP levels were measured using an ELISA method with a special kit from
Monobind company, made in China, with a sensitivity of 0.2 Lilg/ml. Plasma insulin levels were measured by sandwich ELISA
using an ELISA reader manufactured in the United States. Blood sugar levels were calculated using an enzymatic-calorimetric
method, employing the glucose oxidase enzyme method using a kit from Pars Azmoun company and using a biochemistry
autoanalyzer. Additionally, the arterial stiffness test was performed under standard conditions (room temperature 22°C with
minimizing stimuli) using the Vasera-VS-2000 system (Fukuda Denshi Company, Japan) between 9 am and 12 AM. A paired
t-test was used for intragroup comparison, whileone-way analysis of variance was used to compare changes between-group
at a significance level of p<0.05.

Findings: After the intervention, ABI significantly increased in both the aerobic exercise + placebo group (p=0.03) and the
aerobic exercise + synbiotic supplement group (p=0.02) compared to the pre-test. Additionally, the CAVI showed significant
decrease in the aerobic exercise + placebo group (p=0.002) and the aerobic exercise + synbiotic supplement group (p=0.02).
CRP levels decreased significantly in all three groups: aerobic exercise + placebo (p=0.001), aerobic exercise + synbiotic
supplement (p=0.0001), and the synbiotic supplement group (p=0.002). However, the levels of fasting serum glucose, insulin,
insulin resistance index, body mass index and body fat percentage did not change significantly among the three groups (p<0.05).
Furthermore, ABI (p=0.29), CAVI (p=0.30), CRP (p=0.48), and insulin (p=0.73) indices did not differ significantly between the
groups.

Conclusion: The most important findings of the present study are the lack of significant differences in CRP index between the
groups in the between-group comparison, alongside a significant decrease in: aerobic exercise + placebo, aerobic exercise +
synbiotic supplement, and synbiotic supplement groups in the within-group comparison. According to the results of this study,
12 weeks of aerobic exercise combined with synbiotic supplement consumption can improve arterial stiffness indices such
as ABI and CAVI, as well as the inflammatory index CRP. Given these findings, it is recommended that patients with type
Il diabetes engage in aerobic exercise combined with synbiotic supplement consumption. Considering the known effects of
these two interventions separately, their simultaneous effectiveness on the inflammatory status of patients with type Il diabetes
can be important from a therapeutic and medical perspective, highlighting the need for further future research in these fields.
Additionally, it appears that aerobic exercise and synbiotic consumption may effectively improve arterial stiffness and CRP

indices in postmenopausal women with type Il diabetes.
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1. Microvascular 4. Ankle-brachial index

2. Macrovascular 5. C-reactive protein

3. Ankle-cardio vascular index 6. Maximum heart rate
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7. High-sensitivity C-reactive protein
8. Madden
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1. Very-low-density lipoprotein 5. Carbon disulfide

2. High-density lipoprotein 6. Methyl acetate
3. Low-density lipoprotein

4. Short-chain fatty acids

7. Glycosylated hemoglobin or HBA1C
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1. Karvonen 5. Awareness technology

2. Homeostatic model assessment for insulin 6. Oxidase glucose
7. VaSera-VS-2000
8. Fukuka Denshi

9. Kolmogorov-Smirnov

resistance
3. Body mass index
4. Monobind

10. Bonferroni
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