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Abstract 
Background: Patients with uncontrolled diabetes prone to end stage renal disease, require kidney 

transplantation, haemodialysis or peritoneal dialysis which adds psychological distress. Early prediction of 

kidney injury by evaluating expressions of CD36, a trans-membrane protein of the class B scavenger receptor 

family, in type 2 diabetic mellitus minimizes the risk of diabetic nephropathy.  

Methods:This study includes 241 subjects (118 male, 123 women, and age ranges 30-70 years) were included 

after screening for type 2 diabetic mellitusas per International Diabetic Federation guidelines. Subjects were 

groupedinto two groups after written consent and enrolled as per inclusion/exclusion criteria. Equal numbers 

of healthy volunteers enrolled in control group. Blood samples were processed for other renal parameters & 

rt -PCR to check expressions of CD36. 

Results: In study groups all renal and lipidparameters found withinnormal range except albumin/creatinine 

ratio (p >.012), e-GFR (p >.00) and total cholesterol (p >.00). Descriptive analysis showed that genetic 

expressions of CD36 found highly significant (p >.00) in microalbuminuria subjects 

Conclusion: Renal biochemical parameters are not enough to prevent diabetic nephropathy even in 

microalbuminuria due to its interpretive limitations. Early detection of gene expressions of CD36 may predict 

risk of kidney injury. Early management of disease progression may prevent morbidity & mortality of kidney 

due to diabetic nephropathy.  
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I. Introduction 
About 10 to 40 % Type 2 diabetic mellitus (T2DM) and 30 % Type 1 diabetic mellitus (T1DM) suffer 

from kidney failure increases huge financial burden for care for patients. (1) CD36 is a transmembrane protein 

of the class B scavenger receptor family and is involved in multiple biological processes. (2).Abnormal 

lipoprotein metabolism noted by Hirano which stated that increased CVD risk lead to cause dyslipidemia is 

multifactorial and complex. (3) Literature review showed that Ravid et al.(1998),Chaturvedi et al.(2001), and 

Bonnet et al.(2000), suggested that an abnormal lipid levelsmay cause nephropathy in both type 1 and type 2 

diabetic patients.(4-11) Single-gene (Mendelian) disorders with large effects are the most dramatic examples of 

the genetic contributions to lipid deposition in arteries. (12) Dysregulation of cholesterol metabolism has also 

been linked to lipotoxicity and lipid accumulation in diabetes. Cholesterol influx into cells is mediated by 

several independent receptors, including scavenger receptor class A (SR-A1), class B (CD36), lectin-like 

oxLDL receptor-1 (LOX-1 or OLR-1(13), andLDL receptor (LDLR). (14) 

Previous studies documented that all multiple lipoprotein abnormalities described in diabetic patients 

with nephropathy become more accentuated with increasing urinary albumin excretion. (15-17) Abnormalities 

in plasma concentrations of lipoproteins and fibrinogen in type 1 (insulin-dependent) diabetic patients with 

increased urinary albumin excretion. Hyperglycaemia-induced synthesis of CD36 protein in macrophages has 

been associated with increased uptake of ox-LDL by macrophages and foam cell formation in atherosclerotic 

lesions in people with diabetes. While diabetic cardiovascular complications are closely linked 

epidemiologically with albuminuria and DN, a role for CD36 in DN and renal pathophysiology has not to our 

knowledge been described to date. (2) High ambient glucose has been shown to induce CD36 protein synthesis 

in macrophages.(18) A link between diabetes and atherosclerosis: Glucose regulates expression of CD36 at the 

level of translation. Because CD36 protein was markedly increased in proximal tubules in human DN (19), 

examined the effects of high ambient glucose on CD36 mRNA and protein expression in the human proximal 

tubule epithelial cells line human kidney -2 . 

 

II. Material And Methods 
Present research conducted at Department of Biochemistry, Dr D. Y. Patil University, Navi Mumbai. 

Patients referred to Diabetic clinic enrolled & distributed into 3 different groups; subjects of T2DM between 

ages 18-45 years; subjects of T2DM between 46-70 years and healthy volunteers (Non-diabetic) between 18-

70 years.T2DM of diabetes age between 3-5 years, HbA1c ≥ 7.0 %, pre-prandial blood glucose (FBS) ≥ 6.0 
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mmol/L (126 mg/dl), post-prandial glucose (PPBS) ≥ 8.0 mmol/L (200 mg/dl) and microalbuminuria (MALB) 

were included in this study. Subjects satisfying above criteria but suffering with chronic conditions were 

excluded from the study.  Renal parameters (blood urea, serum creatinine, urine creatinine calcium  and  uric 

acid was measured and e-GFR, albumin-creatinine ratio were calculated from previously collected serum & 

urine samples. 3 ml whole collected for gene expressions separately. All biochemical renal parameters were 

measured by Dade Dimension dry chemistry auto-analyser (Roche Diagnostics). Gene expressions were 

measured by using rt-PCR commercial kit manufactured by Qiagen, Germany. 

 

III. Results And Discussion 
Glycosylated haemoglobin (A1C) is an average blood glucose (ABG) level for the past 2 to 3 months. 

It gives an idea about diabetes prognosis of the individual. In this study there was a significant difference 

between control and study groups (p>.00). There is no significant difference within study groups of T2DM. 

Measurement of glycosylated haemoglobin is useful parameter in diabetic nephropathy for monitoring T2DM 

treatment and its prognosis.  In this study, on applying post hoc test within study groups significant difference 

between control and study groups in their FBS and PBS was found. (<45 years and>45 years; p>.00 and .00).  

Study done by Nobuko Harita et al showed that lower serum creatinine increased the risk of type 2 

diabetes.(20) Skeletal muscle is major target tissue of insulin and its resistance leads to the development of 

T2DM.(21) Creatinine is commonly used to determine GFR. In our study average serum creatinine reported 

within the normal range in control and study groups, similar findings were reported by Harita et al.,(20)  urinary 

excretion of creatinine was almost two fold higher in both the study groups against the control group. Further 

post hoc analysis within study groups (<45 years and>45 years) irrespective of gender showed significant P-

value (p>.00 and .00). In this study it was found that no significant difference in urine creatinine was observed 

between control and study groups. 

Micro-albuminuria is a gold standard parameter in diagnosis of renal diseases. Albumin/ creatinine 

ratio (ACR) is greater than or equal to 2.5 (men) or 3.5 (women), or albumin concentration greater than or equal 

to 20 mg/L is significant observation in diagnosis of renal diseases. Literature survey reveals that early stage 

of kidney disease demonstrates an abnormal ACR. This study reported marginally significant difference of ACR 

between control and study groups. Further post hoc analysis also showed similar observations between control, 

less than 45age and above 45age.These observations does not indicate any confirmatory outcome. So it was 

recommended to undertake study on a larger population to achieve final conclusion. After literature survey it 

was fond that ACR is an important marker in diagnosis of DN but values reported in this study does not support. 

Serum calcium concentrations are maintained in the normal range in healthy individuals. Very few 

studies have been done to understand the role of calcium in DN. In this study the level of calcium in control and 

study groups was practically the same and within the normal range and its role in prognosis of disease was not 

clear. It was recommend by the American Diabetes Association and the National Institutes of Health that in all 

the people with diabetes for detection of kidney dysfunction, e-GFR must be calculated from serum Creatinine 

at least once a year (22). In this study e-GFR was calculated by MDRD (Modification of diet in renal disease) 

study group equation (23). There is significant difference between control and study groups (p>.00). Further 

analysis by post hoc test within the study groups (<45 years and>45 years) and control showed the significant 

difference (p>.00).Therefore measurement of e-GFR is useful indicator in monitoring diabetic nephropathy 

associated with T2DM. All above statements were shown in table no 1 & 2. 

 

Table1. Descriptive analysis of renal parameters, Microalbumin (MALB), Glycosylated Hemoglobin (HbA1C)   

and Albumin-Creatinine ratio (ACR) within groups. 
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Table2.P Value of Post Hoc Tests of renal parameters within groups and between the groups (Tukey HSD). 

 
 

Table3: Descriptive statistics of lipid parameters within groups and between the groups. 

 

Abbreviations: SD: standard deviation, SE: standard error, PV: P value (Post hoc test). Data are mean + SD 

with range in parenthesis or absolute number of patients. 

In this study descriptive statistics (table1).within groups showed significant difference only for HDL (P>.00) & 

HDL/LDL ratio (P>.00). All other lipid parameters p-values are non-significant. High density lipoprotein 

cholesterol (HDL-C) is protective against the development of coronary artery disease (CAD) 

and microalbuminuria . (21)  

In this study it was found similar results in HDL & HDL/LDL ratio, other parameters like cholesterol, 

triglyceride, LDL and VLDL agreed with the outcomes of V.V. Khot et al.(2017), study on diabetic 

nephropathy. (25) 

 

Table4. Post hoc test between study groups and CD36 gene marker (Tukey HSD) 

 
 

CT: threshold cycle quantification by RT-PCR. (CD36 amplification plot is shown below in fig 1)  

CD36 is intimately involved in lipid metabolism and homoeostasis and has been strongly implicated in 

pathological conditions associated with metabolic dysregulation, including obesity, insulin resistance, diabetes, 

diabetic nephropathy and atherosclerosis.(2, 19, 25) Circulating form of CD36 was identified in human plasma 

as a novel biomarker for type 2 diabetes mellitus (T2DM) (24).Hyperglycaemia-induced synthesis of CD36 

protein has been associated with increased uptake of LDL lead in atherosclerotic lesions in people with diabetes. 

(2, 18).Katalin et al. (2005), reported a new functional role for CD36 scavenger receptor in tubular epithelial 

apoptosis associated with tubular degeneration and progression of DN (19).Thus CD36 could have a central role 

in triggering diabetic nephropathy which is one of the observations of this study. (26)  Despite immediate 

clinical implications for the treatment of people with kidney problems, this research may help in understanding 

how hyperglycaemia damages the kidney. In particular, it highlights how important it is to keep blood glucose 

levels within reference range. 

 

IV. Conclusion 
It was concluded that early detection of renal injury in T2DM patients with routine biochemical 

parameters create dilemma. But when these results evaluated with gene expressions of CD36 and output of 

this exercise may help in confirmation of diagnosis. This observation strongly support risk prediction of DN. 

Early measurement of gene expression of CD36 may prevent morbidity & mortality. The present study was 

carried out in limited number of T2DM subjects. Further extensive research on large number of subjects with 

population diversity has been recommended. 
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Figure 1. CD36 rt-PCR Amplification plot 
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