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Abstract 
Nephropathy is a chronic complication characterized by increased urinary albumin excretion (proteinuria) or reduced kidney 
glomerular filtration rate in both forms of diabetic mellitus, type 1 diabetes mellitus and type 1 diabetes mellitus. Diabetic 
nephropathy is categorized into stages so called microalbuminuria (urinary albumin excretion greater than 20 g/min and 
less than or equal to 199 g/min) and macroalbuminuria (urinary albumin excretion greater than or equal to 200 g/min). 
Hyperglycemia, increased blood pressure levels, and genetic predispositions are the main risk factors for the development of 
diabetic nephropathy. Nephropathy occurs as a result of an interaction between metabolic and hemodynamic factors, which 
activate diverse pathways that lead to renal damage. Growing evidence highlights the importance of inflammatory mechanisms 
in the development and progression of diabetic nephropathy. Therefore, investigation into antiinflammatory strategies may offer 
new approaches of further effect. 
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Introduction
Diabetes mellitus is a serious, chronic metabolic disorders that 
characterized by high sugar level either when the pancreas does 
not produce enough insulin, or when the body cannot effectively 
use insulin [1]. Complications of diabetes mellitus are progressive 
and almost resulting by chronic exposure to high blood levels of 
glucose caused by impairments in insulin metabolism and biolog-
ical macromolecules such as carbohydrates, lipids, proteins and 
nucleic acids [1]. Nephropathy is a chronic complication charac-
terized by increased urinary albumin excretion (proteinuria) or re-
duced kidney glomerular filtration rate in both forms of diabetic 
mellitus, type 1 diabetes mellitus and type 1 diabetes mellitus [2, 
3]. This nephropathy has a long natural history in type 1 diabe-
tes. Initially, the patient shows hyperfiltration, represented by high 
values of glomerular filtration rate, approximately doubling of the 
normal value, and occasional occurrence of microalbuminuria [4]. 
Diabetic nephropathy is a major cause of end stage renal disease, 
and the incidence of diabetes mellitus is rising rapidly [5]. The nat-
ural history of diabetic nephropathy differs according to the type 
of diabetes and whether microalbuminuria (defined as >30 mg but 
300 mg albumin excreted daily), whereas only 20–40% of those 
with type 2 diabetes over a period of 15 years will progress [6, 
7]. Diabetic nephropathy is the leading cause of kidney disease 
in patients starting renal replacement therapy and affects 40% of 
type 1 and type 2 diabetic patients. It increases the risk of death, 

mainly from cardiovascular causes, and is defined by increased 
urinary albumin excretion in the absence of other renal diseases. 
Diabetic nephropathy is categorized into stages so called microal-
buminuria (urinary albumin excretion greater than 20 g/min and 
less than or equal to 199 g/min) and macroalbuminuria (urinary 
albumin excretion greater than or equal to 200 g/min). The cutoff 
values adopted by the American Diabetes Association (time, 24-
hour, and spot urine collection) for the diagnosis of micro- and 
macroalbuminuria. Progression to micro- or macroalbuminuria 
was more frequent in patients with type 2 diabetes with baseline 
urinary albumin excretion above the median (2.5 mg/24 hour). Af-
ter 10 years of follow-up, the risk of diabetic nephropathy was 29 
times greater in patients with type 2 diabetes with urinary albumin 
excretion values 10 g/min. Hyperglycemia, increased blood pres-
sure levels, and genetic predispositions are the main risk factors 
for the development of diabetic nephropathy. Hypertension, poor 
glycemic control, and albuminuria, the main known risk factors 
for diabetic nephropathy, do not explain all of the inter-individual 
variability for the rates of developing nephropathy. Elevated se-
rum lipids, smoking habits, and the amount and origin of dietary 
protein also seem to play a role as risk factors [8]. Proteinuria was 
seen in about 30% of type 1 diabetes patients and 40% of type 2 
diabetes patients. It's also the major source of end-stage renal dis-
ease development in the world, accounting for about 40% of new 
renal replacement therapies [2, 9].
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Table 1: Diabetic nephropathy stages: cutoff values of urine albumin for diagnosis and main clinical characteristics [8].

Stages Albuminuria cutoff values Clinical characteristics
Microalbuminuria 20–199 g/min Increased frequency of metabolic syndrome components 

30–299 mg/24 h Endothelial dysfunction 
30–299 mg/g* Association with diabetic retinopathy, amputation, and cardiovascular 

disease Increased cardiovascular mortality Stable GFR Abnormal noc-
turnal decrease of blood pressure and increased blood pressure levels In-
creased triglycerides, total and LDL cholesterol, and saturated fatty acids 

Macroalbuminuria 200 g/min Hypertension 
300 mg/24 h Increased triglycerides and total and LDL cholesterol
300 mg/g* Asymptomatic myocardial ischemia 

Progressive GFR decline

Diabetes causes unique changes in kidney structure. Classic glo-
merulosclerosis is characterized by increased glomerular basement 
membrane width, diffuse mesangial sclerosis, hyalinosis microan-
eurysm, and hyaline arteriosclerosis. Micro- and macroalbumin-
uric patients with type 2 diabetes mellitus have more structural 
heterogeneity than patients with type 1 diabetes mellitus. Diabetic 
nephropathy is characterized by glomerular hypertrophy, thickness 
of basement, tubular and glomerular membranes and accumula-
tion of extracellular matrix in these membranes that finally cause 
tubulointerstitial and glomerular fibrosis and sclerosis. There is 
a response for hyperglycemia from the system, the transcription 
factors regulate the gene encoding some cytokines like transform-
ing growth factor β, chemokine C-C motif ligand 2, fibronectin, 
osteopontin, decorin, thrombospondin, aldose reductase and plas-
minogen activator inhibitor 1, all these molecules involved in in-
flammation, extracellular matrix synthesis and its degradation are 
increased in type-2 diabetes mellitus. Diabetic patients then could 
have albuminuria since early phases or stages of organ damage, 
it is also considered as a very sensible marker of kidney disease 
progression. As a result, there are many glomerular abnormalities 
including podocyte structure alteration, reduction of nephrin ex-
pression and increase of filtration rate, a hallmark of diabetic reti-
nopathy [10-15].
 
Multiple mechanisms contribute to the development and outcomes 
of diabetic nephropathy, such as an interaction between hypergly-
cemia induced metabolic and hemodynamic changes and genetic 
predisposition, which sets the stage for kidney injury.8 Hemody-
namic factors are the activation of various vasoactive systems, such 
as the renin–angiotensin–aldosterone and endothelin systems. In 
response, secretion of profibrotic cytokines, such as transforming 
growth factor β1, is increased and further hemodynamic changes 
occur, such as increased systemic and intraglomerular pressure. 
Metabolic pathway involvement, among other features, leads to 
non-enzymatic glycosylation, increased protein kinase C activity, 
and abnormal polyol metabolism [16, 17]. Sustained prorenin-re-
ceptor blockade abolished mitogen-activated protein kinases ac-
tivation and prevented the development of nephropathy despite 
an unaltered increase in angiotensin II activity [18-20]. Nephrop-
athy occurs as a result of an interaction between metabolic and 

hemodynamic factors, which activate diverse pathways that lead 
to renal damage. Growing evidence highlights the importance of 
inflammatory mechanisms in the development and progression of 
diabetic nephropathy. Therefore, investigation into antiinflamma-
tory strategies may offer new approaches of further effect [21-25].

Conclusion
Diabetic nephropathy is a major cause of end stage renal disease, 
and the incidence of diabetes mellitus is rising rapidly. Elevated 
serum lipids, smoking habits, and the amount and origin of di-
etary protein also seem to play a role as risk factors. Diabetic ne-
phropathy is characterized by glomerular hypertrophy, thickness 
of basement, tubular and glomerular membranes and accumula-
tion of extracellular matrix in these membranes that finally cause 
tubulointerstitial and glomerular fibrosis and sclerosis. There is 
a response for hyperglycemia from the system, the transcription 
factors regulate the gene encoding some cytokines like transform-
ing growth factor β, chemokine C-C motif ligand 2, fibronectin, 
osteopontin, decorin, thrombospondin, aldose reductase and plas-
minogen activator inhibitor 1, all these molecules involved in in-
flammation, extracellular matrix synthesis and its degradation are 
increased in type-2 diabetes mellitus.

Acknowledgments
The author would be grateful to anonymous reviewers by the com-
ments that increase the quality of this manuscript.

References
1. Bereda, G., & Bereda, G. (2021). The Incidence and Predic-

tors of Poor Glycemic Control among Adults with Type 2 Di-
abetes Mellitus in Ambulatory Clinic of Mettu Karl Referral 
Hospital, South Western, Ethiopia: A Prospective Cross Sec-
tional Study. Int Arch Endocrinol Clin Res, 7, 024.

2. Mezil SA et al. Complication of Diabetes Mellitus. Annals of 
R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 3, 2021.

3. Alicic, R. Z., Rooney, M. T., & Tuttle, K. R. (2017). Diabetic 
kidney disease: challenges, progress, and possibilities. Clin-
ical Journal of the American Society of Nephrology, 12(12), 
2032-2045.

4. Schena, F. P., & Gesualdo, L. (2005). Pathogenetic mecha-



  Volume 7 | Issue 1 | 07Int J Diabetes Metab Disord, 2022 www.opastonline.com

Copyright: ©2022 Gudisa Bereda. This is an open-access article 
distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

nisms of diabetic nephropathy. Journal of the American soci-
ety of nephrology, 16(3 suppl 1), S30-S33.

5. Cohen TW et al. Pathologic Classification of Diabetic Ne-
phropathy. J Am Soc Nephrol 21: 556 563, 2010. doi: 10.1681/
ASN.2010010010.

6. World Health Organization. (2006). The world health report 
2006: working together for health. World Health Organiza-
tion.

7. Dronavalli, S., Duka, I., & Bakris, G. L. (2008). The patho-
genesis of diabetic nephropathy. Nature clinical practice En-
docrinology & metabolism, 4(8), 444-452..

8. Gross, J. L., De Azevedo, M. J., Silveiro, S. P., Canani, L. 
H., Caramori, M. L., & Zelmanovitz, T. (2005). Diabetic ne-
phropathy: diagnosis, prevention, and treatment. Diabetes 
care, 28(1), 164-176.

9. Ritz, E., Zeng, X. X., & Rychlík, I. (2011). Clinical manifesta-
tion and natural history of diabetic nephropathy. Diabetes and 
the Kidney, 170, 19-27.

10. Duran-Salgado, M. B., & Rubio-Guerra, A. F. (2014). Diabet-
ic nephropathy and inflammation. World journal of diabetes, 
5(3), 393.

11. Cao, Z., & Cooper, M. E. (2011). Pathogenesis of diabetic 
nephropathy. J Diabetes Investig 2: 243–247. Link: https://bit. 
ly/2ZDkaTS.

12. Sanchez, A. P., & Sharma, K. (2009). Transcription factors in 
the pathogenesis of diabetic nephropathy. Expert reviews in 
molecular medicine, 11.

13. Ellington, A. A., Malik, A. R., Klee, G. G., Turner, S. T., Rule, 
A. D., Mosley Jr, T. H., & Kullo, I. J. (2007). Association of 
plasma resistin with glomerular filtration rate and albuminuria 
in hypertensive adults. Hypertension, 50(4), 708-714.

14. Juan Lozano-Nuevo, J., Estrada-Garcia, T., Vargas-Robles, 
H., A Escalante-Acosta, B., & F Rubio-Guerra, A. (2011). 
Correlation between circulating adhesion molecules and re-
sistin levels in hypertensive type-2 diabetic patients. Inflam-
mation & Allergy-Drug Targets (Formerly Current Drug Tar-
gets-Inflammation & Allergy)(Discontinued), 10(1), 27-31.

15.  Rubio-Guerra AF, Vargas-Robles H, Vargas-Ayala G, Rodri-
guez-Lopez L, Escalante-Acosta BA. The effect of trandol-
april and its fixed-dose combination with verapamil on circu-
lating adhesion molecules levels in hypertensive patients with 
type 2 diabetes. Clin Exp Hypertens 2008; 30: 682-688.

16. Noh, H., & King, G. L. (2007). The role of protein kinase C 
activation in diabetic nephropathy. Kidney International, 72, 
S49-S53.

17. Lee, D. H., Won, G. W., Lee, Y. H., Ku, E. J., Oh, T. K., & 
Jeon, H. J. (2019). Associations between the HaeIII Single 
Nucleotide Polymorphism in the SLC2A1 Gene and Diabetic 
Nephropathy in Korean Patients with Type 2 Diabetes Melli-
tus. Journal of Korean medical science, 34(24).

18. Shillo, P., Sloan, G., Greig, M., Hunt, L., Selvarajah, D., El-
liott, J., ... & Tesfaye, S. (2019). Painful and painless diabetic 
neuropathies: what is the difference?. Current diabetes re-
ports, 19(6), 32.

19. Feldman, E. L., Nave, K. A., Jensen, T. S., & Bennett, D. L. 
(2017). New horizons in diabetic neuropathy: mechanisms, 
bioenergetics, and pain. Neuron, 93(6), 1296-1313.

20. Oyenihi, A. B., Ayeleso, A. O., Mukwevho, E., & Masola, B. 
(2015). Antioxidant strategies in the management of diabetic 
neuropathy. Biomed Res Int, 2015(515042), 515042.

21. Dagenais, N. J., & Jamali, F. (2005). Protective effects of an-
giotensin II interruption: evidence for antiinflammatory ac-
tions. Pharmacotherapy: The Journal of Human Pharmacol-
ogy and Drug Therapy, 25(9), 1213-1229.

22. Dandona, P., Dhindsa, S., Ghanim, H., & Chaudhuri, A. 
(2007). Angiotensin II and inflammation: the effect of angio-
tensin-converting enzyme inhibition and angiotensin II recep-
tor blockade. Journal of human hypertension, 21(1), 20-27.

23. Han, S. Y., Kim, C. H., Kim, H. S., Jee, Y. H., Song, H. K., 
Lee, M. H., ... & Cha, D. R. (2006). Spironolactone prevents 
diabetic nephropathy through an anti-inflammatory mecha-
nism in type 2 diabetic rats. Journal of the American Society 
of Nephrology, 17(5), 1362-1372.

24.  Takebayashi, K., Matsumoto, S., Aso, Y., & Inukai, T. (2006). 
Aldosterone blockade attenuates urinary monocyte chemoat-
tractant protein-1 and oxidative stress in patients with type 
2 diabetes complicated by diabetic nephropathy. The Journal 
of Clinical Endocrinology & Metabolism, 91(6), 2214-2217.

25. Fukami, K., Cooper, M. E., & Forbes, J. M. (2005). Agents in 
development for the treatment of diabetic nephropathy. Expert 
opinion on investigational drugs, 14(3), 279-294.


