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Abstract 

Introduction and purpose 

Nephropathy is characterized by a gradual increase in blood pressure, urinary albumin excretion 

and cardiovascular risk. It is associated with a decrease in glomerular filtration rate (GFR) 

resulting in end-stage renal failure. It lowers the standard of living and leads to premature death 

in patients with this complication of diabetes. The purpose of this article is to present the 

problem of diabetic nephropathy, possible diagnostic methods, treatment methods with 

emphasis on the effect of physical activity on improving and alleviating diabetic nephropathy.   

State of knowledge 

This article reviews the literature on type 1 and type 2 diabetes, diabetic complications with 

special attention to diabetic nephropathy and the effect of exercise on the frequency and 

progression of this complication. The number of people with diabetes and the associated 

complications of diabetes are steadily increasing. Proper diet and physical activity can maintain 
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normal blood glucose levels and slow the progression of diabetic nephropathy as well as other 

diabetic complications.  

Material and method 

The literature available in “PubMed” and Google Schoolar was reviewed. The focus was on the 

problem of complications of diabetes mellitus with a special emphasis on diabetic nephropathy, 

pathogenesis, diagnosis, treatment methods and prevention of nephropathy through the 

beneficial effects of exercise in diabetic patients.  

Summary 

In our review, we managed to show how diabetic nephropathy is a big problem in diabetic 

patients. Based on a number of studies, we were able to prove the beneficial effects of physical 

activity on reducing the incidence of diabetes complications. Through a variety of modalities 

and mechanisms, exercise helps control blood sugar and blood pressure and reduce serum 

creatinine and albuminuria, thereby alleviating kidney damage. 

Keywords: Diabetic nephropathy; Physical activity; Type 1 and type 2 diabetes; Diabetes 

complications 

 

Introduction 

Diabetes is a metabolic disease of civilization. There are two types of diabetes. Type I diabetes 

leads to insulin deficiency as a result of an autoimmune process, causing the destruction of 

pancreatic β-cells. Type II is the most common form of the disease, characterized by decreased 

insulin secretion and insulin resistance.1 The disease causes a number of chronic serious 

complications, including diabetic nephropathy. This is a dangerous complication that is highly 

likely to lead to kidney failure. About one in three adults with diabetes develops chronic kidney 

disease.2 The mortality rate for people with diabetic nephropathy is about 30 times higher 

compared to diabetic patients without kidney damage.3  

Purpose 

The purpose of this study is to show how important in preventing or delaying complications of 

diabetes are normal blood glucose levels, which can be normalized by proper diet and regular 

physical activity. In our work, we want to point out how big a problem diabetic nephropathy is 

for diabetic patients, the methods of diagnosis, treatment, and classification of nephropathy by 

analyzing the scientific literature and relevant studies.  

Material and methods 
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Diabetes is one of the socially significant epidemic diseases. According to the International 

Diabetes Federation, there are currently 537 million people with diabetes and it is estimated 

that this number will rise to 784 million in 2045.4 There are social and economic burdens that 

are determined by the development of microvascular and macrovascular complications, which 

are the cause of early disability and mortality for patients.5 Diabetic nephropathy occurs in 

about 40% of diabetic patients, according to recent data.6 Chronic renal failure resulting from 

diabetic nephropathy is one of the leading causes of mortality among patients with type 1 

diabetes.7 In patients with type 2 diabetes, diabetic nephropathy ranks 3rd among causes of 

death due to diabetes complications.8 Therefore, diabetic nephropathy is a serious public health 

problem. In our work, we will look at treatment methods, including attention to physical activity 

as a method of treatment, prevention and progression of this diabetic complication. To do this, 

we review publicly available article databases such as PubMed and Google Schoolar. 

Results 

In our review, we were able to present the diagnostic differentiation, classification and 

summarize the forms of treatment of diabetic nephropathy. By reviewing a number of articles, 

we became convinced of the positive aspect of physical activity as one of the methods of 

treating and preventing diabetic complications. Our analysis showed that physical activity has 

a beneficial effect in reducing the risk of diabetic nephropathy and causes a decrease in severity 

in patients who have this complication.   

 

Nephropathy  

Diabetic nephropathy is recognized as a significant complication of both type I and type II 

diabetes. It is the most common cause of end-stage renal failure.9 The mechanism of this 

complication is very complex and not fully understood, which translates into poor therapeutic 

outcomes. Unfortunately, it has also been shown that standard therapy, combined with 

restrictive blood glucose control and blood pressure control, is unable to halt the progression of 

the disease. Therefore, it is necessary to look at new non-standard methods by which we are 

able to slow down this microangiopathic process. 

Epidemiology and pathogenesis 

Diabetic nephropathy is diagnosed in 20-40% of people with diabetes. Even after 15 years of 

the disease, we can show albuminuria, we can demonstrate albuminuria, which is an important 

screening biomarker of renal function because it reflects glomerular damage.10-11 
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Racial groups such as African-Americans and Native Americans are particularly burdened. In 

this regard, studies show that genetics also play a significant role in the development of this 

complication.12 

A number of factors are known to adversely affect the development of diabetic kidney disease 

and include prolonged hyperglycemia, high serum lipid levels, hypertension, smoking, male 

gender, a high-sodium and high-protein diet and genetic predisposition.13-14 

A very complex process leads to diabetic kidney disease. Chronic hyperglycemia and 

dyslipidemia play a major role in the pathogenesis. In addition, many mediators such as 

oxidative stress, chronic inflammation and excessive activation of the renin- angiotensin-

aldosterone system influence the occurrence and progression.  

Long-term hyperglycemia induces excessive production of reactive oxygen species and is the 

main culprit of cell damage in diabetes and its complications. Reduced antioxidant capacity 

leads to the release of inflammatory mediators and increased levels of cytokines and 

chemokines, including IL-6, MCP-1, TGF-beta and VEGF.15 

The cascade leads to changes in the structure and function of the glomeruli. In addition, 

intraglomerular pressure increases, by increasing renal flow and constricting the vessels 

draining the glomeruli. Clinically, this manifests itself as increased albumin seepage and 

subsequent proteinuria. With the duration of the whole process, glomerular vitrification and 

fibrosis of the interstitial tissue occur, and in the final stage, renal failure .16-17 

Diagnosis  

Diabetic nephropathy is defined as persistent albuminuria found two or more times, at least 

three months apart, in urine samples taken in the morning. Significant albuminuria is more than 

30 mg per day or greater than 200 micrograms of albumin excretion per minute. Moderately 

increased albuminuria occurs when the rate of albumin excretion reaches  

30 - 300 mg/24h. This is a marker of early diabetic nephropathy. It is also necessary to rule out 

urinary tract infections, which can potentially cause increased albumin excretion. Symptoms of 

nephropathy appear when structural and functional damage to the glomeruli is at an advanced 

level (stage III CChN according to Mogensen ). They usually concern feelings of fatigue and 

swelling of the feet. Patients also observe foaming of urine. This is usually accompanied by 

other microvascular complications of diabetes, such as high blood pressure, coronary artery 

disease and retinopathy.18,10 
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Classification 

The division of diabetic nephropathy can be presented according to Mogensen. 

Period I occurs from the beginning of the disease. In this phase, albumin excretion is normal  

(more than 30 mg/day), however, there is an enlargement of the size of the kidneys.  

GFR reaches a value of 160 ml/min. Changes in this phase are reversible. 

Period II is the interval from 2-5 years of diabetes. Histological changes are found (including 

thickening of the basement membrane of capillaries). Albumin excretion is usually at the upper 

limit of normal or periodically elevated.  

Period III is considered the onset of latent nephropathy. It occurs between 5 and 10-15 years of 

the disease. Further progression of histopathological changes is observed, over and above this 

albumin excretion reaches values of 30-300 mg/24 h (gradually increasing microalbuminuria), 

and GFR decreases from 160 to 130 ml/min. In some patients, blood pressure increases. 

In the fourth period, clinically overt diabetic nephropathy occurs. It occurs after 15-25 years of 

disease duration. In this phase there is macroalbuminuria (more than 300 mg /24h), and most 

patients have hypertension, edema and lipid disorders. 

The fifth period is the stage of end-stage renal failure, after 25-30 years of diabetes. By closing 

the renal glomeruli, there is a reduction in proteinuria, but also a significant reduction in GFR 

(less than 10 ml/min). The structural changes are irreversible. 

Treatment 

The treatment of diabetic nephropathy is primarily aimed at slowing the progressive process of 

impairment of kidney function and structures. In the treatment of people with diabetes, 

nephroprotective treatment should be started at an early stage of the disease. It is based 

primarily on strict control of blood glucose levels, blood pressure, as well as maintaining 

adequate serum lipid levels. The therapy also uses new drugs that target the pathomechanisms 

of oxidative stress and inflammation.19 ACEIs AND ARBs, or drugs that inhibit the RAA 

system. Blockade of this system through the use of Captopril has shown effective 

nephroprotective effects, and when used at an early enough stage can inhibit the progression of 

the complication. Mineralocorticoid Receptor Antagonists is another group that, in addition to 

regulating sodium balance, has shown positive effects on inhibiting inflammation and fibrosis 
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taking place in the interstitial tissue of the kidney. 1,25-Dihydroxyvitamin D3 is a hormonal 

form of vitamin D with various physiological functions, used in diabetic nephropathy it shows 

anti-inflammatory and nephroprotective effects. Another important group are drugs used 

especially in type II diabetes. SGLT2 (the phlogazines) and GLP-1 receptor agonists in their 

action, in addition to the absence of risk of hypoglycemia, also slow the progression of diabetic 

kidney disease , and reduce the risk of cardiovascular events.20-23 

Physical activity and its impact on the risk of diabetic nephropathy 

There is growing evidence that exercise can mitigate the progression of kidney damage in 

patients with diabetic nephropathy. It is recommended that patients with diabetic nephropathy 

undertake exercise that mobilizes major muscle groups throughout the body.  

Hawley et al. showed that physical training can improve insulin sensitivity in people with 

insulin resistance due to increased expression of proteins associated with glucose metabolism, 

insulin transduction and increased lipid oxidation in muscle.24 A controlled study of 99 subjects 

with an average GFR of 33 million/min/1.73m2, among whom 59% had diabetes and 29% had 

coronary artery disease, showed that long-term physical training leads to improved 

cardiorespiratory fitness in patients with chronic kidney disease. This is accompanied by a 

reduction in albuminuria and an increase in GFR.25 Another study analyzed renal parameters in 

19,664 patients with diabetes and 11,648 patients without diabetes, with a follow-up period of 

56 months.26 Those who engaged in physical activity 2-6 times a week had a 43% lower risk of 

adverse renal outcomes compared to those who did not engage in physical activity.  

A meta-analysis involving 38,991 participants showed that physical activity increased GFR and 

decreased urine albumin/creatinine ratio in patients with diabetes.27 

Pongrac Barlovic et al.28 have shown that regular moderate to vigorous exercise reduces the 

likelihood of the onset and development of kidney disease. It is also associated with a reduced 

risk of cardiovascular incidents. A 10-year follow-up study involving 2,180 people with type 1 

diabetes confirmed that taking exercise, especially high-intensity exercise reduces the risk of 

diabetic nephropathy.29 Karstoft et al.30 divided patients into two groups, intermittent walking 

training and continuous walking training. All participants exercised these activities 5 times a 

week in 60-minute sessions for 4 months, and found that interval walking was more effective 

than continuous walking matched in terms of energy expenditure in improving physical fitness, 

body composition and glycemic control. Pechter et al.31 showed that all patients with chronic 

kidney disease participating in water exercise showed a significant reduction in proteinuria and 

serum cystatin C levels compared to the sedentary lifestyle group, confirming the improvement 
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of renal function through physical activity. Wilkinson et al.32 proved that exercise that can 

continuously mobilize the major muscle groups of the whole body is most effective in 

alleviating chronic kidney disease. Costantini-Nascimento et al.33 showed that exercise can 

regulate the immune system to develop an anti-inflammatory effect on diabetes-induced kidney 

damage, and exercise can reduce the expression of inflammatory factors and TGF-β and 

alleviate oxidative stress to alleviate diabetes-induced kidney damage. Therefore, exercise can 

reduce inflammatory and fibrotic factors and alleviate oxidative stress in the kidney, thus 

playing a protective role. Baião et al.34 showed that long-term physical activity decreased levels 

of C-reactive protein (CRP) and pro-inflammatory cytokines such as IL-6 in patients with 

chronic kidney disease and increased levels of IL-10, suggesting that exercise may mitigate 

kidney damage by alleviating inflammation.  

Discussion 

Diabetic nephropathy has become one of the leading causes of mortality and disability in 

diabetic patients. Lack of dietary adherence, lack of physical activity and the associated lack of 

blood glucose control are associated with a high risk of diabetic complications including the 

diabetic nephropathy in question. Promoting a healthy, active lifestyle of a balanced diet, as 

well as maintaining blood glucose at normal levels and periodic monitoring of renal parameters, 

are crucial to mitigating and inhibiting diabetic nephropathy. 

Conclusion 

In this work, we have demonstrated the positive effect of physical activity on the prevention of 

kidney damage, that is, on the development of diabetic nephropathy. Daily physical activity 

contributes to normalization of blood glucose, but also reduces albuminuria, which is a 

biomarker of kidney function. For patients suffering from diabetes, it is important not to lead 

to the progression of disorders of the structure and function of the glomeruli, through the 

ongoing inflammatory process and fibrosis, which is also benefited by exercise. Studies are 

proving the role of physical activity as a form of adjunctive treatment for newly diagnosed 

diabetes and chronic hyperglycemia with vascular complications. 
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