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Abstract

The aim of this study was to evaluate the effect of eight weeks of aerobic exercise on
leptin to adiponectin (L/A) ratio and glycemic control indices in type 2 diabetic patients.
Among men with type 2 diabetes, 24 person [mean age (48.7 £ 0.71 years) and BMI (30.7
* 3.3 kg / m2)] randomly divided into two groups of aerobic exercise (n = 12) and control
group (n = 12). The aerobic exercise program was performed as eight weeks of running,
five sessions per week, for one hour with an intensity of 50 to 75% of the HRR. Leptin,
adiponectin, L/A ratio, HbAlc, plasma glucose, insulin, HOMA-IR and insulin sensitivity
were measured in pretest and posttest. Analysis of covariance and Pearson correlation tests
were used to analyze the data. The results of the intergroup test showed that plasma leptin
levels and L/A ratio decreased and adiponectin levels increased significantly compared to
the control group (P <0.05). Moreover, insulin, glucose, HbAlc and HOMA-IR levels in
the aerobic exercise group decreased compared to the control group and the level of insulin
sensitivity increased significantly compared to the control group (P <0.05). Despite these
results, the correlation test indicated no significant relationship between L/A ratio with
glycemic control indices (P> 0.05). The improvement in L/A appears to be due to the
effect of aerobic exercise on changes in BMI and fat percentage; however, the
improvement mechanism of glycemic control indices probably has other pathways than
adipokines that need to be studied.
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Extended Abstract

Background and Purpose

The association between obesity, diabetes and insulin resistance highlights the
important role of adipose tissue in the endocrine system. The function of adipose
tissue as an endocrine organ is through the production of hormones such as leptin
and adiponectin (1). Therefore, the balance between hormones secreted by
adipose tissue plays a pivotal role in the evaluation of metabolic functions in
diabetic patients. Accordingly, the leptin to adiponectin ratio (L/A ratio) is a
potential indicator for estimating adipose tissue dysfunction and systemic
inflammation in overweight and obese diabetic patients (2). Studies have shown
that the L/A ratio increased in diabetic patients compared to non-diabetic patients
(3). However, few studies have examined the effect of aerobic exercise on the L/A
ratio and its association with changes in BMI and fat percentage in overweight or
obese diabetic patients. On the other hand, it has been shown that in type 2 diabetic
patients, regular aerobic exercise reduces glycemic control indices, including
HbAlc, HOMA-IR, and increases insulin sensitivity (4). In general, due to the
close relationship between aerobic exercise and changes in the profile of
adipokines and glycemic control indices, the aim of this study was to determine
the effect of eight weeks of aerobic exercise on L/A ratio and glycemic control
indices in type 2 diabetic patients.

Materials and Method

24 men with Type 2 diabetes (mean age 48.7 £ 0.71 years and BMI 30.7 £ 3.3 kg
/ m2) were voluntarily selected, and Then they were randomly divided into aerobic
exercise group (n = 12) and control group (n = 12). Inclusion criteria were: age
40-60 years, no history of cardiovascular disease and lack of regular physical
activity in the last six months, no alcohol consumption in the last six months, no
fatty liver and thyroid disorder, no kidney failure, fasting blood sugar above 126
mg/dL and also HbAlc between 6.5 and 9%, and BMI between 25 and 35 kg /
m2. The subjects were present in two stages, 48 hours before and after the first
and last session of the intervention for anthropometric measurement. Height was
measured by using a height gauge with a precision of 5 mm and weight was
measured by using a weighing scale with a precision of 100 g. Waist
circumference was determined using a tape meter with an accuracy of 5 mm from
the under the midline of the participant's armpit, at the midpoint between the lower
part of the last rib and the top of the hip, and the percentage of fat was determined
by using a caliper (Lange model) made in the USA with the three-point method,
the thigh, abdomen and chest area. The Bruce protocol treadmill test was used to
measure the peak oxygen uptake (Vo2peak). The test was performed in six to
seven stages. The subjects started the first stage at the speed of 2.47 KM / HR and
Zero percent slope. Then, every one minutes, the speed and slope increased in
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each step until the subjects became exhausted. The Vo2peak was calculated in
ML/kg/min. At baseline and post-intervention, after 10-12 h overnight fast,
brachial vein blood samples were collected in the morning. Serum levels of leptin,
adiponectin and insulin were calculated using the sandwich ELISA method and
the L/A ratio was calculated by dividing the amount of leptin (ng/ml) by the
amount of adiponectin (ug / ml). HbAlc levels were measured using liquid ion-
exchange chemotherapy; plasma glucose was measured by the enzymatic
colorimetric method. HOMA-IR was calculated using the formula: [FPG (mg/ dl)
x FPI (pU / ml)] / 405 and insulin sensitivity was calculated using the formula: 1/
[log (FPI) +log (FPG)]. Analysis of covariance and Pearson correlation tests were
used to analyze the data. The aerobic exercise group performed their workouts on
a treadmill for 8 weeks (5 times in a week, 60 minutes each session with 50-75%
of heart rate reserve (HRR). The volume and intensity of the exercise program are
taken from the study of Zang et al (5) with slight changes. Exercise intensity was
calculated for each subject using a polar heart rate monitor as well as the Karvonen
formula. The HRR was calculated from the (Max HR- resting HR). The intensity
of the exercise program was gradually progressed in training duration from 50%
to 75% of HRR. The control group did not have any exercise or supplementation
during the course.

Results

The results of the intragroup test showed that after the eight-week intervention,
the L/A ratio (p = 0.019) and leptin levels (p = 0.003) decreased and plasma
adiponectin levels (p = 0.016) significantly increased in the aerobic exercise group
than pretest. Among the glycemic control indices, the insulin sensitivity level of
the aerobic exercise group indicated a significant increase compared to the pretest
(P <0.05). Moreover, the levels of HbAlc, plasma glucose, insulin and HOMA-
IR in the aerobic exercise group were significantly reduced after eight weeks (P
<0.05). But in the control group, no significant changes were observed in any of
the variables compared to the pretest (P> 0.05). On the other hand, the analysis of
covariance results showed that after eight weeks the levels of anthropometric
indices including BMI, body weight, fat percentage, waist circumference and
Vo2peak, changed significantly in the aerobic exercise group compared to the
control group. (Tablel). In addition, the results demonstrated that in the aerobic
exercise group compared to the control group, the L/A ratio and leptin levels
decreased and adiponectin levels increased significantly (P <0.05). Besides,
insulin, glucose, HbAlc and HOMA-IR levels decreased compared to the control
group and insulin sensitivity increased significantly compared to the control group
(P <0.05). However, the results of the correlation test indicated no significant
relationship between the L/A ratio with blood glucose control indices (P> 0.05).
Additionally, there was a significant relationship between plasma leptin levels,
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adiponectin and L/A ratio with BMI and fat percentage (P> 0.05). Nevertheless,
no significant relationship was observed between blood glucose control indices
with fat percentage and BMI (P> 0.05).

Conclusion

Aerobic exercise modulates the L/A ratio in overweight diabetic patients due to
its effect on reducing BMI and fat percentage. In this regard, the L/A ratio has
been found to be inversely correlated with BMI and body weight in obese type 2
diabetic patients (6). Compared to other forms of exercise, aerobic exercise creates
a negative energy balance and may also reduce leptin levels and increase
adiponectin with a strong effect on body weight and fat mass (7-8). The results of
the present study illustrated that in the aerobic exercise group, there was a positive
and significant relationship between changes in L/A ratio with BMI and fat
percentage. However, there was no significant relationship between HbAlc
levels, insulin sensitivity and HOMA-IR with BMI and fat percentage in the
aerobic exercise group. Furthermore, the results of the current study indicated that
in the aerobic exercise group, there was no significant relationship between
glycemic control indices with the L/A ratio and plasma leptin levels and
adiponectin.

Article Message

The ongoing study represented that in overweight and obese type 2 diabetic men,
aerobic exercise led to an improvement in L/A ratio, affected by changes in BMI
and fat percentage. Moreover, the results of the present study revealed that aerobic
exercise improved the levels of glycemic control indices in type 2 diabetic
patients. Despite this improvement mechanism in glycemic control indices, there
are probably other pathways than adipokines that need to be studied.

Keywords: Aerobic Exercise, Type 2 Diabetes, Leptin to Adiponectin Ratio,
Glycemic Control Indices
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Figure 3- Relationship between Adipokine Levels with Blood Glucose Control
Indices after Eight Weeks of Intervention in Aerobic Exercise Group
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