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Abstract

Aim:  The purpose of this research was to investigate the relationship between basal levels
of malondialdehyde (MDA) and fasting blood glucose (FBS) with arterial stiffness indices
(including cardiovascular-ankle vascular index (CAVI) and ankle-brachial index (ABI))
following glucose ingestion and aerobic exercise. Method: This semi-experimental research
was conducted on 40 inactive women subjects in the age group of 20 to 45 years, Shahrood
city. After 12 hours of fasting, FBS and MDA were measured. Then the measurements of
weight, height, body composition and arterial stiffness (CAVI and ABI) were taken at baseline
and response; 30 minutes, acute endurance activity with 65% maximum heart rate was
performed on the treadmill. Consumption of 75 grams of glucose in 225 ml of water was done ~ Scan this QR code to see the
after 30 minutes of finishing the activity, and after that, another hour of inactive rest was done, ~accompanying video, or visit

and at the end, arterial stiffness and blood sugar were measured again. Results: There is a Jjahssp.azaruniv.ac.ir

significant relationship between the baseline levels of MDA and FBS with the baseline levels

of CAVI (p=0.001), but there was no significant relationship between these baseline levels of 1. Assistant Professor,
these two variables with changes in CAVI after exercise and glucose ingestion (p>0.05). ABI Department of Physical
was also significantly related to baseline levels of MDA and FBS in both baseline (p=0.001) Education and Sport Sciences

and response (p=0.003) levels. Conclusion: In general, it can be concluded that baseline - :
arterial stiffness is related to baseline levels of MDA and FBS, but in the face of conditions Faculty of Physu_:al E_ducatlon,
disturbing homeostasis such as exercise and glucose ingestion, only the changes in peripheral Shahrood  University  of
arterial stiffness (ABI) are related to these cases. Technology, Shahrood, Iran.
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Extended abstract

Background

Malondialdehyde (MDA) is one of the indicators of lipid peroxidation and is increased in atherosclerotic patients (11).
In addition, elevated blood glucose (FBS) is an independent predictive factor for increased arterial stiffness (15). In this
regard, it seems that the two factors of MDA and FBS can be indicators that are related to arterial stiffness and predict
its indicators (CAVI and ABI) in vessels. Therefore, investigating this issue is one of the purposes of the present
research; Also, considering the acute effects of aerobic exercise in improving arterial stiffness and the negative effects
of glucose consumption on the other hand, as well as the possibility of the relationship between the response of arterial
stiffness to the two mentioned factors (MDA and FBS), The next purpose was to investigate the relationship between
the response of arterial stiffness following glucose ingestion and aerobic exercise (two factors disrupting vascular
homeostasis) with MDA and FBS.

Materials and Methods

The current research was an interventional and semi-experimental trial; The subjects of this research were included in
the study among all the inactive women of Shahrood City in the age range of 20 to 45 years old. The conditions for
entering the research included the following: body mass index less than 30 kg/m2, not suffering from chronic or acute
diseases for at least one year before the start of the research, not using any medication, normal blood pressure (less than
140.90 mmHg) and non-smoking and alcohol consumption. Also, all the subjects were in the follicular phase of the
menstrual cycle in order. The code of ethics was also obtained before conducting the research (creative code:
IR.SHAHROODUT.REC.1401.020).

Research protocol

After 12 hours of fasting, blood sampling was done to measure the basic levels of blood factors (FBS and MDA).
Afterward, the body composition analysis was done and after 15 minutes of rest in the lying position, the basic and
initial arterial stiffness test was performed. After warming up, an aerobic exercise protocol consisting of 30 minutes of
running on a treadmill with 65% of maximum heart rate was performed, followed by 30 minutes of passive rest, and
then 75 grams of glucose dissolved in 225 ml of water was consumed (33). In the following, they rested for 60 minutes
again, and the arterial stiffness test and FBS measurement were performed again (all in one session). Arterial stiffness
and FBS were measured 2 times (before starting the exercise and after 120 minutes of the whole protocol steps).

Statistical analysis

The possible changes of the measured variables (CAVI, ABI, FBS) due to the direct effect of exercise intervention and
glucose consumption in two stages of measurement (before and after the exercise intervention and glucose
consumption) were investigated with t-test; Also, simple linear regression test was used to check the relationship
between variables.

Results

The dependent t-test showed significant changes in the two steps of measuring the CAVI (p=0.05) and FBS (p=0.001)
before and after the intervention had significant changes, but the ABI had no significant changes (p=0.4). relationship
between the basic levels of MDA and FBS (predictor variables) with the criterion variables including the levels of the
two indicators CAVI and ABI at the basic level (the first stage of measurement) and also The changes of these two
indicators from the first stage to the second stage and after the intervention It was checked separately (a total of eight
correlations). The results of the significance F test to check the significance of the regression equations show that
among the eight relationships investigated, there is a significant relationship in the linear relationship between the
baseline levels of MDA and FBS with the resting levels of the two indicators of arterial stiffness (CAVI and ABI)
(p=0.001), also a significant relationship was observed in the changes of ABI with MDA and FBS (p=0.003).

Discussion

It seems that one of the main reasons for the difference between the current research and the previous research is the age
and underlying diseases of the subjects, past research has mainly been conducted on middle-aged and elderly people, as
well as those with underlying diseases such as metabolic syndrome, and therefore, the association of vascular function
with MDA and FBS is probably influenced by these two factors (age and underlying disease). Another effective factor
in the responses is the gender of the research subjects. Studies have investigated and discussed the effect of gender on
arterial stiffness and have stated that gender affects the mechanisms of arterial stiffness (28). Regarding the results of
the present study, the direct relationship between the baseline levels of FBS and peripheral and central arterial stiffness
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at the baseline level, as well as the relationship with the changes in arterial stiffness after glucose consumption and
exercise in the peripheral arteries, is completely evident and significant. but the important point was the negative and
opposite relationship between these two variables, which is why our results were opposite to the results of previous
research. subjects in the present study were healthy and without underlying diseases, in this regard, the average FBS
also shows the normal range; Considering that this is the first research done on healthy subjects, it can represent a new
hypothesis that the relationship between the arterial stiffness and FBS in the normal range and in abnormal levels and
diseases can be different, in general, the accurate interpretation of the results and a clearer understanding of the issue
requires more research while examining other possible factors involved and the use of both gender in subjects.

Article message

According to the relationship between arterial stiffness indices (CAVI and ABI) in the basic state, as well as the
response of ABI to aerobic exercise with moderate intensity and glucose consumption, it seems necessary to control the
serum level of MDA. However regarding FBS levels, it seems necessary to maintain this factor within the normal range,
although more research is needed to make an accurate recommendation.
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