
                    

             ISSN(Online)  :2319-8753 

               ISSN (Print)   : 2347-6710                                                                                                                                 

International Journal of Innovative Research in Science, 

Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Vol. 4, Issue 10, October 2015 

Copyright to IJIRSET                                                               DOI:10.15680/IJIRSET.2015.0410068                                            9798 

CD36 Gene Polymorphism and Susceptibility 

to Nephropathies 

Tarik Sqalli Houssaini
1,2,3

, Soumia Jaafour
3
, Karim Ouldim

2,4
, Fatima-Zohra Squali

1
 

Laboratory of Neuroendocrinology and Nutritional and Climatic Environment. Faculty of Sciences Dhar Mahraz, Sidi 

Mohamed Ben Abdellah University, Fez, Morocco
1
 

Faculty of Medicine and Pharmacy, Sidi Mohamed Ben Abdellah University, Fez, Morocco
2
 

Department of Nephrology, Hassan II University Hospital, Fez, Morocco
3
 

Medical Genetics Unit, Central Laboratory, Hassan II University Hospital, Fez, Morocco
4
 

 
ABSTRACT: Introduction: Renal diseases affect huge populations in Morocco and abroad. Genetic polymorphisms 

(SNPs) in scavenger receptors such as CD36 have been implicated in the pathogenesis of diabetes, hypertension, 

atherosclerosis and cardiovascular diseases. Since CD36 gene expression contributes to these leading causes of kidney 

disease, we proposed to study the association of two of its polymorphisms to the occurrence of nephropathy. Methods : 

A population of 130 controls and 132 renal disease patients from the nephrology department of Fez university hospital 

was analyzed according to clinical parameters and genotyped for two SNPs namely rs1527479 (C > T) and rs1761667 

(G > A) in the CD36 gene using polymerase chain reaction and restriction fragment length polymorphism (PCR–RFLP) 

followed by statistical analysis. Results and discussion: At least one out of the two CD36 gene polymorphisms tested 

rs1527479 (P1) and rs1761667 (P2) was found in 96.2% of renal patients (45.5% in the homozygous state) and 97.7% 

of controls (34.6% in the homozygous state). Both polymorphisms (P1 and P2) were present simultaneously in the 

homozygous state in 38.64% of nephrology patients and only 1.54% of controls (p <0.001). Conclusion: Co-existence 

of the two polymorphisms rs1527479 (C > T) and rs1761667 (G > A) in the homozygous state would be a powerful 

predictor of the onset of kidney disease in the Moroccan population. 
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I. INTRODUCTION 

 

Kidney disease is the consequence of various injuries of the renal parenchyma that may initially affect the glomeruli, 

vessels or tubular and interstitial structures. These lesions result in a reduction in the number of functional nephrons. 

The speed of progression varies considerably from one patient to another for the same kidney disease, suggesting that 

independent of the origin of renal disease factors play a key role in the evolutionary process.  

We distinguish schematically: factors that increase the susceptibility of developing chronic kidney disease (advanced 

age, family history of kidney disease...); factors that directly initiate kidney damage (diabetes, hypertension, 

autoimmune disease, inherited disease...); factors of progression that may worsen renal damage and accelerate the 

decline in renal function, modifiable through appropriate management; and factors that increase morbidity and 

mortality in end-stage renal failure. 

 

However, genetic factors appear to play a decisive role. Epidemiological studies suggest that susceptibility to kidney 

damage is genetically determined (1). These studies have proposed various polymorphisms of genes implicated in the 

physiopathology of kidney disease as risk factors of initiation and progression of the disease. 

CD36 is a membrane glycoprotein that is present on various types of cells, including monocytes, macrophages, 

microvascular endothelial cells, adipocytes and platelets (2). Numerous studies have highlighted the role of genetic 

linkage of the CD36 gene in the onset of diabetes and hypertension that are the two leading causes of kidney disease in 

Morocco and in the world (3,4). The role of CD36 protein is also described in the control of lipid metabolism, 

atherosclerosis and oxidative stress (2,5,6). Polymorphisms of the CD36 gene also appears to be involved in more 
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direct mechanisms of impaired renal function such as tubular damage (7) and the hemolytic uremic syndrome (8). 

CD36 polymorphism thus appears as a good candidate gene for susceptibility to kidney disease. 

The aim of our study was to check the link between the polymorphism of the CD36 gene and the onset of nephropathy 

in the Moroccan population regardless of known predisposing factors for kidney disease. 

 

II. MATERIALS AND METHODS 

 

In this case-control study, we compared two groups of patients according to the presence or not of nephropathy. The 

study was conducted in collaboration between the Faculty of Sciences Dhar El Mahraz Fez (Morocco) on one hand and 

the unity of Medical Genetics and the Nephrology Department of the University Hospital Hassan II Fez (Morocco) on 

the other. 

We first prospectively identified all inpatients and outpatients in whom the diagnosis of nephropathy have been 

confirmed in the nephrology department of Hassan II University Hospital of Fez (Morocco) during a period of six 

months, ranging from 02 September 2012 to 28 February 2013. 

The diagnosis of the kidney disease was based on the presence of renal failure (eGFR <60 ml / min / 1,73m²) and / or 

abnormalities of the urinary sediment (proteinuria> 300 mg / 24h and / or hematuria of non-urological causes). 

We excluded patients aged less than 16 years and over 65 years, patients with liver disease, pregnant women, patients 

with obstructive or functional renal failure, and patients who have not given their informed consent to participate in the 

study.  

 

Thus, 132 unrelated patients were included randomly according to simple randomization method after a draw among 

265 patients. A control group of 130 persons was randomly selected from a panmictic population devoid of 

nephropathy. The two groups were matched for age, gender and ethnicity (Arab or Berber).  

The study protocol complied with the ethical guideline for the 2013 Declaration of Helsinki and was approved by the 

local Hospital Ethical Committee (Faculty of Medicine and Pharmacy and University hospital of Fez - Morocco). All 

participants filled out a written informed consent for participating in the study and for storage of their DNA. 

From the medical record of each patient included in the study, we collected: demographic data (age, gender, and 

ethnicity), medical history (personal history, family history and consanguinity), nephropathy category 

(glomerulonephritis, interstitial nephropathy, vascular nephropathy, diabetic nephropathy, polycystic kidney disease, or 

nephropathy of unknown origin), and additional relevant clinical and biological data. A pedigree was also drawn for 

each patient including familial cases of nephropathy, deceased subjects and causes of death. This allowed us to 

determine the degree of consanguinity and potentially the mode of transmission. 

 

We also collected blood samples from each patient for molecular study: two dry tubes each containing 5 ml of blood 

for serum storage; and an EDTA tube of 5 ml sent to the medical genetics unit for performing a DNA extraction and 

contribute to the DNA-bank. The DNA extraction was performed by a salting out procedure by isolating DNA from a 

cell suspension: cell lysis was followed by removal of the proteins and any cellular debris, and then precipitation of the 

DNA by alcohol (9). 

The DNA collected was then numbered, labeled and stored in a freezer at -80°C. The samples remained anonymous 

and the subjects could not obtain any personal benefit. Before using the DNA stored we made a determination and an 

appreciation of the quality of the extracted DNA. This quality of the extraction is of major importance, as it directly 

influences the quality molecular biology techniques (PCR, PCR-RFLP, and sequencing) used to search for 

polymorphisms of the promoter and the intron of the CD36 gene. 

 

The amount of DNA extracted was determined by spectrophotometry. DNA concentrations ranged from 125 to 2564 

ng/µl. Since the proteins absorb near 280 nm, while the nucleic acids absorb near 260 nm, the value of the absorbance 

at 280 nm determined any protein contamination. The DNA was considered as pure extract since the ratio of 

absorbance at 260 nm and 280 nm was between 1.8 and 2.  Moreover, an optical density unit corresponds to 50 mcg/ml 

of double-stranded DNA. The "NanoDrop" was used to perform the assay.  

 

To study the polymorphism of CD36 gene, we used the primer sequences for genotyping of two SNPs (single 

nucleotide polymorphism): rs1761667 (G > A) and rs1527479 (C > T) (10,11). The former is at the level of the 

promoter region whereas the latter is located at the intron level. These two markers were detected by the Restriction 
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Fragment Length Polymorphism technique (PCR-RFLP) using two restriction enzymes. NEB cutter software is the free 

online software that has been applied (12) to search for the possible cleavage sites of restriction enzymes in the 

sequence of the CD36 gene.  

The rs1527479 (called P1) and rs1761667 (called P2) CD36 gene polymorphisms were detected and read by a Real-

Time PCR System (Applied Biosystems GeneAmp ® PCR System 2700). DNA was used at a final concentration of 70 

ng. Conditions of the polymerase chain reaction were 95°C for 5 min and 30 cycles of denaturation at 95°C for 30s and 

annealing/extension at 72°C, for 1 min. Genotyping was verified by using positive controls of the DNA samples 

corresponding to the three possible genotypes in each 96- well plate as well as rerunning 10% of the samples, which 

were 100% concordant. 

 

The prevalence of polymorphisms rs1527479 (C > T) (P1) and rs1761667 (G > A) (P2) of the CD36 gene in the group 

of kidney disease patients was compared to that of the control group. Statistical analysis was performed in the 

laboratory of Epidemiology and Community Health of Faculty of Medicine and Pharmacy of Fez, using Epi Info 3.3.2 

software. Quantitative variables were expressed as mean ± standard deviation and compared using the Student's test. 

Categorical variables were expressed as percentages and compared using Chi-square test. A p value <0.05 was 

considered significant. 

 

III. RESULTS 

 

We included 265 patients with nephropathy of which 153 were hospitalized within the nephrology department and 112 

were seen as outpatients. The average age of our patients was 46.7 ± 13.3 years with a sex-ratio M/F of 0.85. Patients 

were of Arab origin in 80% and Berber in 20%. 

The analysis of the medical history of the patients noted that 35% were hypertensive and 21% were known diabetics. 

Only 7% had a history of renal disease (Table 1). 

 

Table 1: Major medical history of the study population 

 

Nephrotic syndrome was the main reason for hospitalization (33%), while renal failure was discovered in the biological 

examination in 83% of patients. Oliguria/anuria was found in 11% of patients. Hematuria and proteinuria were present 

in 83% and 53% of cases. Renal biopsy was performed 42% of patients. 

Following the clinical, biological and histological assessments, five categories of kidney disease have been identified 

(figure 1). However, the cause of the renal disease has not been identified in 17% of patients. 

Comorbidities Percentage of patients 

High blood pressure 35% 

Diabetes Mellitus 21% 

Smoking 13% 

Dyslipidemia 1.5% 

History of kidney disease 7% 

History of heart disease 8.7% 

History of systemic disease 6.5% 

Absence of any medical history 23% 
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Figure 1: Categories of kidney disease in the study population 

 

Our results showed that 46.8% of renal patients come from a consanguineous marriage, mainly a first degree marriage 

(23%) (figure 2).  

 

 
Figure 2: Level of inbreeding in the population of patients with renal disease. 

 

Patients with renal disease (n = 132) showed a higher prevalence of diabetes and hypertension than the control group (n 

= 130) despite a younger age (Table I). In addition, among the 132 patients with renal disease, 121 (91.7%) had renal 

failure and 35 (26.5%) underwent a kidney biopsy. 

 
Table I: Renal risk factors in the renal disease and the control groups. 

 

Parameters  Patients (n=132) Control (n=130) p 

Age (years) 47.23±13.8 (16-65) 52.54±16.7 (17-88) 0.005 

Sex-ratio (M/F) 59/73 (0.81) 68/62 (1.09) 0.2 

Hypertension n, (%) 49 (37.1%) 10 (7.7%) <0.001 

Diabetes n, (%) 27 (20.5%) 9 (6.9%) 0.002 

Smoking n, (%) 15 (11.4%) - - 
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Analysis of rs1527479 (P1) and rs1761667 (P2) polymorphisms of the CD36 gene showed the presence of at least one 

polymorphism (P1 or P2) in 96.2% of renal patients (45.5% in the homozygous state) and 97.7% of controls (34.6% in 

the homozygous state) (Table II). 

Nephrology patients had more often a homozygous polymorphism compared to controls (40.9% vs 16.9% for P1; 

43.2% vs. 19.2% for P2). Both polymorphisms (P1 and P2) were present simultaneously in the homozygous state in 

38.64% of nephrology patients and only 1.54% of controls (p <0.001). 

 
Table II: Results of the CD36 gene polymorphisms (patients versus controls) 

 

 Patients (n=132) Controls (n=130) p 

P1 79/132 (59.8%) 51/130 (39.2%) 0.001 

Homozygous 29 (22%) 21 (16.1%)  

Heterozygous 50 (37.8%) 30 (23.1%)  

P2 96/132 (72.7%) 79/130 (60.8%) 0.049 

Homozygous 33 (25%) 25 (19.2%)  

Heterozygous 63 (47.7%) 54 (41.6%)  

P1+P2 35.6% 2.3% <0.001 

 

 

IV. DISCUSSION 

 

Despite progress in understanding the mechanisms of kidney disease, the prevalence of chronic kidney disease is 

growing at an alarming rate. Individuals with this disorder are characterized by an atherogenic lipid profile, and are 

likely to develop oxidative stress and chronic inflammation. All these factors contribute to the rapid progression to 

renal dysfunction (13,14). Clinical and experimental evidence suggest the existence of genes that modulate the 

progression of kidney damage.  

To identify genes that may alter the renal phenotype, two main strategies can be used: genome scan and search for 

candidate genes. The first approach analyzes hundreds of microsatellite polymorphisms or SNPs equally distributed 

over all chromosomes. The link of each polymorphism with the presence of renal disease is tested. The great advantage 

of this procedure is the ability to identify unknown genes that might contribute to the disease process, but the cost in 

time and money is very high. The second approach analyzes the relationship between the occurrence of the disease and 

the microsatellite polymorphism or SNP located near or in the sequence of a gene which, according to the 

pathophysiological knowledge, could potentially be involved. The limits of this strategy, relatively simple, are the 

difficulties of choosing the "good gene" and interpret the results as part of a multigene predisposition. In this study, we 

chose the second approach to find a genetic link between the existence of nephropathy and CD36 gene. The reasons for 

choosing this candidate gene have been listed above. 

 

The CD36 gene is a good candidate for its intervention in the pathophysiological process of kidney damage. Indeed, its 

role has been well documented in the pathogenesis of diabetes and hypertension that are the leading causes of renal 

failure (10,11,15), but also atherosclerosis, inflammation, and lipid metabolism (16,17). A case-control study conducted 

on metabolic syndrome patients in Egypt showed that CD36 rs1761667 SNP is positively associated with increased risk 

of metabolic syndrome and its components (higher systolic blood pressure, wider waist circumstance, and higher 

degree of dyslipidemia) (17).  

 

In this study, we sought to verify whether the polymorphism of the CD36 gene is involved in kidney disease among the 

Moroccan population. It is an association study that compares the frequency of two genetic markers SNPs in affected 

subjects and controls. A positive result (allelic distribution difference between cases and controls) suggests that there is 

an association between the phenotype (renal disease) and the marker studied. 

 

The results of our work have shown that the prevalence of both polymorphisms (rs1527479 and rs1761667) were 

significantly higher in our patients compared to the control group with no significant difference regarding the state 
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(homozygous or heterozygous) of the two polymorphisms. Both polymorphisms were simultaneously present in 35.6% 

of renal patients and 2.3% of the controls with a very significant difference. It therefore seems that the polymorphism 

of the CD36 gene has a significant effect in the development of kidney disease. This effect is stronger when it comes 

from the association of two polymorphisms in the same patient. 

 

CD36 could also play a direct role in susceptibility to kidney disease and its progression. Kim et al. studied the 

expression of factors involved in lipid metabolism in the kidneys of nephrotic and control rats. They showed that 

proteinuria results in accumulation of cholesterol in the kidney and that this is associated with upregulation of CD36, 

but also SRA-1 and ACAT1 and activation of SREBP-2 which can collectively raise tissue cholesterol and promote 

renal injury by facilitating the influx, synthesis and retention of cholesterol in the nephrotic kidney (18). The findings 

of a recent study suggest that oxidized HDL enhances the pro-inflammatory properties and impairs the function of 

Human renal proximal tubule epithelial cells which play an important role in the progression of CKD, mainly through 

the scavenger receptor, CD36, as well as through the Src, MAPK and NF-κB pathways (19). Finally, Kennedy et al. 

suggested that ligands generated in hyperlipidemic states activate CD36 and the Na/K-ATPase and potentiate an 

inflammatory signaling loop involving proximal tubule cells and their associated macrophages, which facilitates the 

development of chronic inflammation, oxidant stress, and fibrosis underlying the renal dysfunction common to 

proatherogenic, hyperlipidemic states (20).  

 

Chronic accumulation of plasma advanced oxidation protein products (AOPPs) promotes renal fibrosis (21). However, 

the mechanism at the cellular level has not been clarified. Iwao et al. suggested that AOPPs-human serum albumin 

(HSA) may cause renal tubular injury via the CD36 pathway (21). Given the fact that accumulation of AOPPs is 

prevalent in diabetes and CKD, targeting AOPPs could be a strategy for the therapeutic intervention of CKD (22). 

 

V. CONCLUSION 

 

Our study showed that polymorphism of the CD36 gene has significant effect in the development of kidney disease. 

This effect is stronger when it comes from the association of two polymorphisms in the same patient. 

The CD36 gene polymorphisms in patients with hypertension, diabetes, dyslipidemia and / or kidney failure could even 

be proposed as an item in the evaluation of cardiovascular and renal risks in such patients. 

 

VI. AKNOWLEDGMENT 

 

The authors are grateful for their valuable contribution to the study to: Ms. Fatima Zahra Moufid (Faculty of Science 

and Technology - University of Fez); Dr. Leila Bouguennouch and Dr. Imane Samri (Medical Genetics Unit of the 

University Hospital of Fez), and all of the Nephrology team of Hassan II University Hospital of Fez. 

 

 

REFERENCES 

(1) Chapdelaine I, Goupil R, Azcoitia V, Rioux JP, Raymond-Carrier S, Madore F, Troyanov S. Gene polymorphisms as clinical tools in chronic 
glomerulopathies: a prospective study. Nephron Clin Pract. 2012;121(3-4):c174-9.  

(2) Park YM. CD36, a scavenger receptor implicated in atherosclerosis. Exp Mol Med. 2014 Jun 6;46:e99. 

(3) Gautam S, Agrawal CG, Banerjee M. CD36 gene variants in early prediction of type 2 diabetes mellitus. Genet Test Mol Biomarkers. 2015 
Mar;19(3):144-9. 

(4) Liu X, Meng F, Yang P.Association study of CD36 single nucleotide polymorphisms with essential hypertension in the Northeastern Han 

Chinese. Gene. 2013 Sep 15;527(1):410-5.  
(5) Tarhda Z, Ibrahimi A. Insight into the mechanism of lipids binding and uptake by CD36 receptor. Bioinformation. 2015 Jun 30;11(6):302-6.  

(6) Okamura D, Pennathur S, Pasichnyk K, López-Guisa J, Collins S, Febbraio M, Heinecke J and Eddy A. CD36 Regulates Oxidative Stress and 

Inflammation in Hypercholesterolemic CKD. JASN (2009) ; 20 (3) : 495-505. 
(7) Iwao Y, Nakajou K, Nagai R, Kitamura K, Anraku M, Maruyama T, Otagiri M. CD36 is one of important receptors promoting renal tubular 

injury by advanced oxidation protein products. Am J Physiol Renal Physiol. 2008 Dec;295(6):F1871-80. 

(8) Davis AK, Makar RS, Stowell CP, Kuter DJ and Dzik WH. ADAMTS13 binds to CD36: a potential mechanism for platelet and endothelial 
localization of ADAMTS13. Transfusion (2009);49(2):206-13. 

(9) Miller SA, Dykes DD, Polesky HF.  A simple salting out procedure for extracting DNA from human nucleated cells. Nucleic Acids Res (1988); 

16 : 1215. 



                    

             ISSN(Online)  :2319-8753 

               ISSN (Print)   : 2347-6710                                                                                                                                 

International Journal of Innovative Research in Science, 

Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Vol. 4, Issue 10, October 2015 

Copyright to IJIRSET                                                               DOI:10.15680/IJIRSET.2015.0410068                                            9804 

(10) Banerjee M, Gautam S, Saxena M, Kumar Bid H, Agrawal C.G. Association of CD36 gene variants rs1761667 (G > A) and rs1527483 (C > T) 
with Type 2 diabetes in North Indian population. International Journal of Diabetes Mellitus 2010;2:179–183. 

(11) Corpeleijn E, Van Der Kallen CJH, Kruijshoop M, Magagnin MGP, De Bruin TWA, Feskens EJM, Saris WHM and Blaak EE. Direct 

association of a promoter polymorphism in the CD36/FAT fatty acid transporter gene with Type 2 diabetes mellitus and insulin resistance. Diabetic 
Medicine 2006;23:907–911. 

(12) http://tools.neb.com/NEBcutter2/ accessed 12/27/2014  

(13) Himmelfarb J. Revelance of oxidative pathways in the pathophysiology of chronic kidney disease. Cardiol Clin 2005;23:319-330. 

(14) Daryl M, Subramaniam P, Pasichnyk K, Lopez-Guisa JM, Collins S, Febbraio M, Heinecke J, Eddy A. CD36 regulates stress and inflmation in 

hypercholesterolemic CKD. J Am Soc Nephrol 2009;20:495-505. 

(15) Jayewardene AF, Gwinn T, Hancock DP, Mavros Y, Rooney KB. The associations between polymorphisms in the CD36 gene, fat oxidation and 
cardiovascular disease risk factors in a young adult Australian population: A pilot study. Obes Res Clin Pract. 2014 Nov-Dec;8(6):e618-21. 

(16) Pravenec M, Churchill PC, Churchill MC et al. Identification of renal Cd36 as a determinant of blood pressure and risk for hypertension. Nat 

Genet. 2008 Aug;40(8):952-4. 
(17) Bayoumy NM, El-Shabrawi MM, Hassan HH. Association of cluster of differentiation 36 gene variant rs1761667 (G>A) with metabolic 

syndrome in Egyptian adults. Saudi Med J. 2012 May;33(5):489-94. 

(18) Kim HJ, Vaziri ND. Sterol regulatory element-binding proteins, liver X receptor, ABCA1 transporter,CD36, scavenger receptors A1 and B1 in 
nephrotic kidney. Am J Nephrol. 2009;29(6):607-14.  

(19) Gao X, Wu J, Qian Y, Fu L, Wu G, Xu C, Mei C. Oxidized high-density lipoprotein impairs the function of human renal proximal tubule 

epithelial cells through CD36. Int J Mol Med. 2014 Aug;34(2):564-72.  
(20) Kennedy DJ, Chen Y, Huang W, Viterna J, Liu J, Westfall K, Tian J, Bartlett DJ, Tang WH, Xie Z, Shapiro JI, Silverstein RL. CD36 and Na/K-

ATPase-α1 form a proinflammatory signaling loop in kidney. Hypertension. 2013 Jan;61(1):216-24. 

(21) Iwao Y, Nakajou K, Nagai R, Kitamura K, Anraku M, Maruyama T, Otagiri M. CD36 is one of important receptors promoting renal tubular 
injury by advanced oxidation protein products. Am J Physiol Renal Physiol. 2008 Dec;295(6):F1871-80.  

(22) Cao W, Xu J, Zhou ZM, Wang GB, Hou FF, Nie J. Advanced oxidation protein products activate intrarenal renin-angiotensin system via a 

CD36-mediated, redox-dependent pathway. Antioxid Redox Signal. 2013 Jan 1;18(1):19-35. 

 


