
© 2020 JETIR December 2020, Volume 7, Issue 12                                                          www.jetir.org (ISSN-2349-5162) 

JETIR2012215 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 113 
 

Diabetic nephropathy: A short review 

Sulaiman Muhammad Sani 

 

ABSTRACT 

Diabetic nephropathy is the main complication in diabetic patients.  It leads to renal failure and 

end stage renal disease (ESRD) worldwide. Increment of kidneys size, glomerulosis, and 

increase level of albumin in urine, glomerular hypertrophy and thickening of glomerular 

basement membrane Diabetic nephropathy are the main characteristic of Diabetic nephropathy 

(DN). Persistent high glucose level in the blood results in hemodynamic changes and 

mechanical changes in the glomerular which is responsible for gene expression changes as well 

as alteration downstream transcription factors. Oxidative stress can be defined as over 

production of reactive oxygen species. Different drugs such as simvastatin Andrographolide 

Schisandrin B, Diosmin, Lycium chinense and Lycium chinense have anti-oxidant property, 

Most of these drugs increase the production off exogenous antioxidant which include reduced 

glutathione (GSH) and catalase (CAT). 

Key words: Oxidative stress, antioxidant, cytokines, inflammation, apoptosis, fibrosis, reactive 

oxygen species. 

INTRODUCTION 

Diabetes mellitus is a life threatening illness characterized by high blood glucose level which 

occurs as a result of reduction of insulin secretion or down regulation of insulin receptors. The 

incidence of   diabetes is always increasing in which the number of patients can reach seven 

hundred million by 2045[1]. Persistent hyper-glycaemia is related to macromolecular 

complications which have impact on many organs such as kidneys and eyes. Diabetic 

nephropathy is the main complication in diabetic patients [2].  It leads to renal failure and end 

stage renal disease (ESRD) worldwide [3-4]. Increment of kidneys size, glomerulosis, and 

increase level of albumin in urine, glomerular hypertrophy and thickening of glomerular 

basement membrane Diabetic nephropathy are the main characteristic of Diabetic nephropathy 

(DN) [5-7]. Approximately 15–40% of diabetic patients experience DN [8]. Chronic persistent 
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hyperglycemia has more impact in DN pathogenesis, although other factors also take role in 

DN pathogenesis such as chronic inflammation, dyslipidemia, lack of insulin signaling, renal 

polyol formation, increase in oxidative stress and deposition of advanced glycation end 

product[9-11.] Hemodynamic and metabolic impairment occurs as a result of local 

inflammatory stress in DN. Tumor necrosis factor (TNF)-a and Interleukin-1b are the 

Inflammatory markers which increase in DN patients [12] 

Pathogenesis of Diabetic nephropathy 

Diabetic nephropathy pathogenesis is complex pathway; high blood glucose level is the main 

factor associate with progressive glomerular damage in diabetes. Persistent high glucose level 

in the blood results in hemodynamic changes and mechanical changes in the glomerular which 

is responsible for gene expression changes as well as alteration downstream transcription 

factors[13].Therefore, these changes result in liberation of several cytokines, growth factor as 

well as oxidative stress[14], increase in production of reactive oxygen specie occur as a result 

of hyperglycemia which leads to the activation of different redox-sensitve signaling molecules 

followed by macro and micro molecular complications. High production of ROS leads to the 

inactivation of endogenous antioxidant, and causes chromatin condensation, accelerated 

apoptosis and DNA fragmentation epithelial cell in the kidney [15]. 

What is oxidative stress? 

Oxidative stress can be defined as over production of reactive oxygen species (ROS)[16]. ROS 

generation are counter-balance by endogenous antioxidants in the normal body function, ROS 

are chemical substances that have capacity to donate electron to several biological molecules. 

Oxidative stress occurs as a result of imbalance between endogenous antioxidants and ROS also 

known as pro-oxidants which lead to cellular damage [16]. The main souce of O2•- production 

mitochondrial  electron transport chain complex .Xanthine oxidase produced via xanthine 

dehydrogenase, which utilize oxygen molecule as e- acceptor during catabolism of xanthine. 

Xanthine oxidase is the source of O2•-, H2O2 and OH•, NADPH catalized the conversion of 

molecular oxygen into Superoxide radical (O2•-) O2•- is converted to hydrogen peroxide 

(H2O2). H2O2 can be converted into water and O2 glutathione peroxidases (GPx) and GSH,  it 
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can also converted into hydroxyl radical (OH•) by autooxidation of Fe2+ Fenton and Harber 

Weiss reactions[35] Figure 1.   

 

Fig.1 

Role of different drugs use in diabetic nephropathy 

Simvastatin 

Statins are the class of drug for lowering-lipid in the body, Simvastatin maintain the glucose 

level and prevent weight loss in diabetic rat [18] , it also protect oxidative stress against 

pancreatic β-cells and increase secretion as well as sensitivity of insulin [19,20]. Hyper-

glycaemia induced pro-oxidants production accelerates the generation of growth factors, 

transcription factors and cytokines which have implication in DN. Pro-oxidants trigger lipid 

peroxidation which lead to the tissue damage and renal fibrosis [21]. Overproduction of pro-

oxidants which lead to oxidative stress in renal tissue which is associated with cellular 

antioxidants depletion such as GHS, herein, CAT and superoxide dismutase (SOD) [22,23]. 

Peroxynitrite produced as a result of the reaction between NO and superoxide radicals which 

leads to damage of DNA [24] 
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Decrease in lipid peroxidation and Nitric oxide (NO) was observe during Simvastatin 

supplementation, it also enhance the generation of endogenous anti-oxidant such CAT, GHS 

and SOD in diabetic rat’s kidneys [17] previous studies reported that; oxidative stress is 

prevented by Simvastatin, it also has renoprotective effects as a result of  decrease in oxidative 

stress and prevent the depletion of endogenous anti-oxidant. The effect of nicotinamide adenine 

dinucleotide phosphate (NADPH) oxidase is inhibited by simvastatin which is the main enzyme 

responsible for ROS generation [17]. Simvastatin decreased albuminuria and urine volume, it 

also increases clearance of creatinine as well as creatinine levels in urine [17]. Creatinine 

clearance is the renal function biomarker which is proportional to the glomerular filtration rate 

(GFR) [17]. Albuminuria is the main clinical manifestation in renal damage, the rate of albumin 

level in the urine determines the severity of renal damage [25]. Foot process effacement and 

podocytes hypertrophy leads to albuminuria [26]. Therefore, urine albumin level can be 

deceased by reduction of glomerular hyper permeability and kidney damage[27].    Simvastatin 

prevented renal apoptosis by decrease the expression of pro-apoptotic protein BAX and 

increases the expression of anti-apoptotic protein Bcl-2 significantly [17]. 

 

Sulforaphane (SF) 

Sulforaphane (SF) is an isothiocyanate isolated from  cauli flower and  broccoli. It increased the 

activity  of nuclear factor erythroid 2-related factor 2 (Nrf2) (Nrf2 is a redox-sensitive 

transcription factor) Nrf2 combines  to antioxidant response elements (ARE) present in the 

promoter region of coded genes for various related stress-responsive proteins and  antioxidant 

enzymes  [27].  SF has protective activity against acute kidney injury (AKI) as a result of the 

stimulation of Nrf2-dependent antioxidant, the expression of heme oxygenase-1 , quinone 

oxidoreductase 1, NADPH and level of GSH by SF[28]. SF also prevent the damage of tissue 

by maintaining GHS level and oxidative damage reduction [29] and maintaining the 

mitochondrial respiration [30]. SF prevents acidophilic necrosis which occurs as a result 

proximal tubular damage in maleic acid induced nephropathy. Renal vasoconstriction result in 

reduction of renal blood flow, renal vascular resistance (RVR) and renal plasma flow (RPF) 

observed in nephropathy induced by maleic acid (MA) was prevented by SF[31]. Oxidative 

stress was reduced as a result of the generation of antioxidant enzyme like  Heme-oxygenase  
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HO-1. The inductions of these enzymes significantly prevent proximal tubular apoptosis [32]. 

Nitric oxide synthase (NOS) is the main source of pro-oxidants; the activity of NOS can be 

terminated by SF. Thus isothiocyanate not only enhance antioxidants activity but also prevents 

the generation of ROS by preventing the activity of NOS [33].  

 

Andrographolide 

Andrographolide decreased albumin excretion I diabetic mice. NADPH oxygenase-1 (NOXI) is 

an enzyme responsible for the production of reactive oxygen species (ROS), Andrographolide 

inhibits the expression of NOX1, and therefore DN can be prevented by decreasing the 

production of ROS through NOX1 inhibition. Glomerular fibrosis and mesangial hypertrophy 

occur due resident inflammation and proliferation of mesangial cells which observed in diabetic 

mice, the inflammatory gene transcription is regulated by NF-κB pathway, high level of  NF-κB 

was observed in diabetic mice which decresed by Andrographolide. Activation of protein kines 

B(Akt) mediated Mesangial cell hypertrophy, Andrographolide prevents the actvation of Akt. 

Thus,  Andrographolide prevents DN through the inhibition of  NF-κB and Akt.[34] 

Schisandrin B (SchB) 

Schisandrin B (SchB) is obtained from Chinese Schisandra chinensis, SchB is abundant in the 

fruit part of the plant, and it’s the main chemical constituent present in the plant [35]. Many 

studies reported that fibrosis is among the pathological pathway of DN, fibrosis is associated 

with narrowing of capillary lumen which occurs as a result of accumulation of collagen and 

connective tissue, SchB prevent fibrosis by decreasing the accumulation of collagen and 

connective tissue. It prevents renal apoptosis through the restore of BAX and up regulation of 

BCL2. , it also prevents inflammation via up regulation of IkBa (NF-kB inhibitor), inhibition of 

TNF-a protein and VCAM-1 down regulation [36].  

     

Diosmin 

Diosmin obtained from hesperidin by dehydrogenation, its abundant in the pericarp of many 

citrus family [37]. Diosmin decreases the level of Malondialdehyde (MDA) which is the natural 

product of lipid peroxidation, many studies have been reported that metabolic syndroms are 

associated with Advanced glycation end products (AGEs) decreased by Diosmin[38]. 

 

Lycium chinense (LC) 

       Lycium chinense is a popular Chinese traditional medicine, it belongs to Solanaceae 

family. Whole part of the plant can be used as a medicine but leaf is mostly used as 

medicine [39, 40, 41]. LC reduces inflammation through the inhibition of inflammatory 

cytokines such as IL-1β, TNF-α and IL-6 ,  decreases the production of MDA in the lipid 

peroxidation path way and increases the activity of endogenous antioxidant such as GSH 

and CAT [42]  
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Ergosterol ( EGR) 
        According to leu et al.EGR decreased the serum level of inflammatory cytokines such as 

MCP-1 IL-6 and TNF-α. It also reduced the level of blood urea nitrogen (BUN), albumin and 

albumin/creatinine ratio (ACR) which indicated the reduction of liver damage. EGR is 

significantly increased the level of insulinwhich is associated with decrease of blood glucose 

level [43]. 

 
Curculigo orchiodies (CO) 

       Curculigo orchioides is a traditional medicine which widely used, it possesses powerful 

antioxidant activity, and it belongs to Amaryllidaceae family [44]. The hydroalcoholic extract 

reduced blood glucsose level significantly, its also reported that the level of SOD, GSH and 

CAT were significantly increased by CO in dose related manner. Albumin, urea and creatinine 

are the biomarkers which indicate the extent of renal damage, their level were decreased after 

administration of CO. Thus, CO reduces renal damage [45]  

 

S. no Drug  Mode of action 

1 Simvastatin 

 

 Increased the level of endogenous antioxidant 

such GSH and CAT. 

 It also decreased the level of ROS by 

2NADPH inhibition 

2 Sulforaphane  It has protective activity against acute kidney 

injury (AKI) as a result of the stimulation of 

Nrf2-dependent antioxidant 

3 Andrographolide 

 

 It decreased the level of ROS through the 

inhibition of NOX. 

 It prevents DN through the inhibition of  NF-

κB and Akt 

  

4 Schisandrin B  it a prevents inflammation via up regulation of 

IkBa, inhibition of TNF-a protein and VCAM-

1 down regulation. 

 It also prevents DN by decreasing fibrosis in 

the renal tissue 

5 Diosmin  It decreases the of Malondialdehyde (MDA) 

which is the natural product of lipid 

peroxidation 

6 Lycium chinense  It reduces inflammation through the inhibition 

of inflammatory cytokines such as IL-1β, 

TNF-α and IL-6 

7 Ergosterol  It decreases the serum level of inflammatory 

cytokines such as MCP-1 IL-6 and TNF-α 

8 Curculigo 

orchiodies 

 its decrease the level of SOD, GSH and CAT 

significantly. 

 

 

http://www.jetir.org/


© 2020 JETIR December 2020, Volume 7, Issue 12                                                          www.jetir.org (ISSN-2349-5162) 

JETIR2012215 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 119 
 

 
 

                                                                    CONCLUSION 

Diabetic nephropathy is among the complication of diabetes mellitus, it occurs as a result of 

imbalance between ROS and endogenous anti-oxidants this condition is known as oxidative 

stress, different drugs show the anti-oxidants property be enhancing the generation of 

endogenous anti-oxidants such as glutathione, SOD and catalase e.t.c. and induced the 

depletion of ROS such as superoxide anion (O2•-) and NOX. In this review I discussed about 

the relationship between oxidative stess and renal damage in hyperglycemic condition, different 

studies indicated the activies of many drugs such as simvastatin Andrographolide Schisandrin 

B, Diosmin, Lycium chinense and Lycium chinense. Some of these   drugs showed direct 

antioxidant activity by increasing th production of endogenous antioxidant such as GSH and 

CAT while some possessed anti-inflammatory activity through the inhibition of pro-

inflammatory cytokines  which are associated with oxidative stress. 
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