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Abstract: 
 
BACKGROUND: Diabetic nephropathy is a microvascular diabetic complication affecting about 
40% of diabetic patients all over the world.  
OBJECTIVE: This study aimed to measure oxidative stress, systemic inflammation and kidney 
function response to exercise training in type 2 diabetes mellitus (T2DM) nephropathy patients.  
MATERIAL AND METHODS: Seventy patients T2DM (42 males and 28 females), body mass index 
(BMI) mean was 32.96 ± 3.25 Kg/m2and the mean of diabetes chronicity was 13.17 ± 2.18 year and 
enrolled two groups; group I: practiced aerobic exercise training & diet regimen) and group II: 
practiced no training or diet regimen intervention. 
RESULTS: There were significant reduction in the mean values of body mass index (BMI), 
glycosylated hemoglobin (HBA1c), Homeostasis Model Assessment-Insulin Resistance Index) 
HOMA-IR  ) , insulin, estimated glomerular filtration rate (eGFR) and creatinine, in the other hand 
there were significant increase in the mean values of the quantitative insulin-sensitivity check 
index (QUICKI) in patients of group (A) as a result of weight reducing program, in the other hand the 
results of the control group (B) were not significant (P<0.05). 
CONCLUSION: Weight reducing program modulated glycemic control and renal function of 
patients with type 2 diabetic nephropathy. 
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iabetic nephropathy (DN) affecting 
about 40% of diabetic patients [1,2]. 

Moreover, DN is a microvascular diabetic 
complication lead to renal replacement [3,4], 
where abnormal metabolic control [5] usually 

associated with abnormal systemic 
inflammation and oxidative stress induce 
progressive kidney dysfunction among 
diabetics [6,7]. In a previous meta-analysis 
study that involved 13 previous study that 
included two previous randomized studies, 
they proved that non-operative weight 
reducing programs reduced blood pressure 
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and proteinuria which indicated prevention of further 
kidney damage [8,9]. Lifestyle intervention modification 
is a recommended line of treatment for type 2 diabetes 
mellitus (T2DM) [10]. Therefore, this study wasdesigned 
to measure the impact of weight reduction on glycemic 
control and glomerular filtration rate among patients with 
type 2 diabetic nephropathy. 

 
Materials and Methods 
Subjects  
Seventy patients T2DM (42 males and 28 females), body 
mass index (BMI) mean was 32.96 ± 3.25 Kg/m2 and the 
mean of diabetes chronicity was 13.17 ± 2.18 year and 
enrolled two groups; group I: practiced aerobic exercise 
training & diet regimen) and group II: practiced no training 
or diet regimen intervention. Patients with heart failure, 
renal failure, hepatitis, pregnant and smokers were 
excluded from participation in this study.  
 
Measurements  
Laboratory analysis 
A. Glucose control: Serum glucose was measured with 
Hitachi 912 Chemistry Analyzer, while serum insulin was 
measured with cobas immunoassay analyzer (Roche 
Diagnostics). In addition, Homeostasis model assessment 
(HOMA-IR) was the formula used to assess insulin resistance 
[11, 12] and The quantitative insulin-sensitivity check index 
(QUICKI) was the formula used to assess insulin sensitivity 
[13].  

B. Creatinine and estimated glomerular filtration rate 
measurements (eGFR): Serum level of creatinine was 
measured using Hitachi Modular (Roche Diagnostics, 
Mannheim, Germany). Moreover, the Statement of the Japan 
Nephrology Society (JNS) used to calculate eGFR [14,15]. 
 
Procedures 
Participants randomly assigned in two equal groups:  
1. Group (A): Participants practiced aerobic treadmill 
exercise training for 12 weeks of standard exercise training 
[16]. Every training session consisted of 5 minutes warm up, 
thirty minutes of 60-70% of maximum heart rate aerobic 
exercise training that followed by 10 minutes cooling down. 
Participants had three training sessions weekly for three 
months. Moreover, a dietician supervised participants 
following 1200 Kilocalories/day diet regimen for three 
months [17,18].      
2. Group (B):    received no clinical intervention.  
 
Statistical analysis  
Paired "t" test was used to compare between pre and posttest 
values. While the unpaired “t" test was used for comparing 
between both groups (P<0.05). 
 
Results 
Analysis of baseline characteristics proved that the two 
groups were homogenous (table 1). There were significant 
reduction in the mean values of body mass index (BMI), 
glycosylated hemoglobin (HBA1c), Homeostasis Model 

Table (1): Analysis of Baseline data for all participants. 

 
Mean +SD  

Significance Group (A) Group (B) 
Age (year) 45.26 ± 7.11 47.18 ± 6.34 P ˃0.05 
Gender (F/M) 21/14 22/13 P ˃0.05 
Duration of diabetes (years) 14.22 ± 2.75 13.91 ± 2.68 P ˃0.05 
BMI (kg/m2) 35.25 ± 5.65 33.83 ± 5.41 P ˃0.05 
Total cholesterol (mg/dl) 198.14 ± 17.32 192.26 ± 19.18 P ˃0.05 
HDL-C (mg/dl) 33.85 ± 4.91 35.74 ± 4.22 P ˃0.05 
LDL-C (mg/dl) 126.37 ± 12.13 123.81 ± 10.75 P ˃0.05 
Triglycerides (mg/dl) 165.29 ± 15.46 161.97 ± 14.32 P ˃0.05 
Body fat (%) 37.12 ± 3.84 35.43 ± 4.15 P ˃0.05 
SBP (mmHg) 141.25 ± 13.47 143.76 ± 11.83 P ˃0.05 
DBP (mmHg) 85.91 ± 6.54 84.22 ± 7.11 P ˃0.05 

BMI: Body Mass Index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; AST: Aspartate aminotransferase; ALT: alanine 
aminotransferase; AST/ALT: Aspartate aminotransferase /alanine aminotransferase ratio; HDL-c: High-density lipoprotein cholesterol; LDL-c: Low 
density lipoprotein cholesterol.  
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Assessment-Insulin Resistance Index (HOMA-IR (, insulin, 
estimated glomerular filtration rate (eGFR) and creatinine, in 
the other hand there were significant increase in the mean 
values of the quantitative insulin-sensitivity check index 
(QUICKI) in patients of group (A) as a result of weight  

reducing program, however the results of the control group ) 
were not significant (Table 2, a and b respectively). In 
addition, there were significant differences between both 
groups at the end of the study (Table 3) (P<0.05). 

Table 2: Analysis of BMI, creatinine, eGFR, HBA1c, Insulin, QUICKI and HOMA-IR in group (A) before and after 
the study. 

 
Mean + SD 

t- value Significance 
Before After 

a)     
Group (A)     
BMI (kg/m2) 35.25 ± 5.65 28.63 ± 4.72* 8.14 P <0.05 
Creatinine (μmol/mol) 86.64 ± 9.29 73.12 ± 7.41* 9.21 P <0.05 
eGFR (mL/min/1.73(m2) 65.23 ± 7.16 52.81±6.24 7.15 P <0.05 
HBA1c (%) 8.62 ± 1.78* 6.73 ± 1.55 6.36 P <0.05 
Insulin (mU/l) 15.76 ± 2.84 11.58 ± 2.41* 5.61 P <0.05 
QUICKI 0.125 ± 0.016 0.171 ± 0.026* 5.13 P <0.05 
HOMA-IR 6.14  ± 1.21 4.11 ± 0.98* 5.52 P <0.05 
b)     
Group (B)     
BMI (kg/m2) 33.83 ± 5.41 31.45 ± 4.57 2.31 P > 0.05 
Creatinine (μmol/mol) 84.72 ± 7.85 85.53 ± 7.96 1.56 P ˃0.05 
eGFR (mL/min/1.73(m2) 63.54  ± 6.23 65.21 ± 6.45 1.47 P ˃0.05 
HBA1c (%) 7.91 ± 1.43* 6.25 ± 1.64 1.13 P ˃0.05 
Insulin (mU/l) 15.54 ± 2.67 15.92 ± 2.83 1.26 P > 0.05 
QUICKI 0.131 ± 0.024 0.125 ± 0.019 0.63 P > 0.05 
HOMA-IR 6.59 ± 1.17 6.17 ± 1.26 0.98 P > 0.05 

BMI: Body Mass Index; eGFR : estimated glomerular filtration rate; HBA1c: glycosylated hemoglobin; QUICKI: The quantitative insulin-sensitivity 
check index; HOMA-IR: Homeostasis Model Assessment-Insulin Resistance Index; (*) indicates a significant difference, P < 0.05. 
 
 

 
Table 3: Analysis of BMI, creatinine, eGFR, HBA1c, Insulin, QUICKI and HOMA-IR in group (A) and group (B) 
before and after the study. 

 Mean + SD t- value Significance Group (A) Group (B) 
BMI (kg/m2) 28.63 ± 4.72* 31.45 ± 4.57 4.52 P <0.05 
Creatinine (μmol/mol) 73.12 ± 7.41* 85.53 ± 7.96 6.14 P <0.05 
eGFR (mL/min/1.73(m2) 52.81±6.24 65.21 ± 6.45 5.23 P <0.05 
HBA1c (%) 6.73 ± 1.55 6.25 ± 1.64 4.27 P <0.05 
Insulin (mU/l) 11.58 ± 2.41* 15.92 ± 2.83 3.64 P <0.05 
QUICKI 0.171 ± 0.026* 0.125 ± 0.019 4.21 P <0.05 
HOMA-IR 4.11 ± 0.98* 6.17 ± 1.26 4.16 P <0.05 

BMI: Body Mass Index; eGFR : estimated glomerular filtration rate; HBA1c: glycosylated hemoglobin; QUICKI: The quantitative insulin-sensitivity 
check index; HOMA-IR: Homeostasis Model Assessment-Insulin Resistance Index; (*) indicates a significant difference, P < 0.05. 
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Discussion 
Type 2 diabetes and obesity impair kidney function [19,20]. 
There are many risk factors for DN includes abnormal 
glycemic control, diabetes chronicity and life style [21]. 
Therefore, this study was designed to measure the influence 
of weight loss on glycemic control and glomerular filtration 
rate among patients with T2DM nephropathy. However, the 
principle finding of this study was that weight loss associated 
with modulated kidney function and glycemic control among 
T2DM with DN; these findings agreed with many previous 
trails. 

Concerning renal function, our results proved the 
benefits of weight loss on serum creatinine and estimated 
glomerular filtration rate. These findings lined with Giordani 
et al. enrolled observed significant correlation between the 
increase in GFR and glucose control among 14 obese 
patients with T2DM after a 7-day very low-calorie diet 
(VLCD) [22] and Jesudason et al. randomly assigned 
seventy-six obese patients with T2DM to either a moderate-
protein weight-loss diet or a standard-protein weight-loss 
diet for 12 months and found that Weight loss improved renal 
function [23]. However, Saiki and colleagues proved that 
weight reduction using 4-week low-calorie diet improved 
renal function and proteinuria in obese patients with diabetic 
nephropathy [24]. While Motie and coworkers proved that 
intentional weight loss resulted in no significant reduction in 
serum creatinine and glomerular filtration rate (GFR) after 3-
month intensive behavioral weight management intervention 
among fifty overweight and obese patients with heart failure 
[25]. In addition, He and coworkers proved that GFR was 
negatively correlated with BMI among Chinese subjects that 
means that maintaining healthy level of BMI prevent renal 
damage [26]. Moreover, Zhiqing and colleauges reported 
that rats with streptozotocin (STZ)-induced diabetes 
experienced improved kidney function as a result of 
operative weight reduction with duodeno-jejunal bypass 
(DJB) [27].   

Regarding glycemic control, our results proved that 
weight loss associated with improved insulin sensitivity. 
These findings lined with Angelico et al. stated that modest 
weight loss led to improved insulin resistance among 
metabolic syndrome patients [28], Similarly, Bacchi et al. 
proved that nonalcoholic fatty liver patients with T2DM 
experienced improved insulin sensitivety following 4 
months of exercise training [29]. However, Look AHEAD 
Research Group reported that behavioral weight loss 
interventions modulated HbA1c, and systolic blood pressure 
among patients with T2DM [30]. Moreover, Chertow and 

colleagues reported that weight loss associated with 
improved metabolic control and renal function of obese 
T2DM with renal insufficiency [31].  
 
Conclusion  
Weight reducing program modulated glycemic control and 
renal function of patients with type 2 diabetic nephropathy. 
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