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Abstract 
A diabetic foot is a group of pathological changes 

affecting the lower extremities caused by a diabetic 

patient with mechanical or thermal bruises that cannot 

be cured for the availability of pathogens associated 

with complications of diabetes. This work was 

conducted to evaluate the role of two SNPs rs2073618 

and rs3134069 present in TNF receptor and 

Osteoprotegerin genes respectively in etiology of 

diabetic foot patients in a sample of the Iraqi 

population by ARMS PCR.  

 

The result indicates that both SNPs significantly 

increased in the diabetic foot to compare with type 2 

diabetic mellitus patients and control volunteers. 
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Introduction  
One of the common causes of death and disability among 

human is type 2 diabetes mellitus and its complication.5 The 

complication of diabetic may lead to the diabetic foot which 

varies in its etiology form wound healing delay to cut the 

lower leg. The differentiation between diabetic foot was 

made according to its etiology to three type: "first, 

neuropathic diabetic foot (sensorimotor neuropathy), 

second, diabetic foot related to angiopathy (characterized 

predominantly by atherosclerotic lesions in the lower limb 

vessels) and third, mixed diabetic foot in which both 

sensorimotor neuropathy and atherosclerotic changes are 

present". The widest spread one is a neuropathic diabetic 

foot.12 

 

The genetic polymorphisms could play a key role in the risk 

of T2DM and according to published data the individual 

polymorphisms play the most important role.11 

 

Single nucleotide polymorphisms (SNPs) may affect the 

expression of pro and anti-inflammatory cytokines and these 

SNPs are found in regulatory sequence upstream to the 

gene.14 There were many  

 

studies showing the correlation between TNF-α, IL-6 and 

IL-10 gene variation with diseases related with 

metabolism.2,3 Other investigations studied the relation of 

SNPs in genes of cytokine with inflammation markers, a lot 

of questions still not answered to explain their role in 

diabetes prevalence.1,3,5,8 

 

The activator of the receptor of nuclear factor NF-κB ligand 

(RANKL protein) is expressed by cell line of osteoblastic 

(the precursors osteoblasts and mature one), chondrocytes, 

activated T lymphocytes and fibroblasts.6 

Osteoclastogenesis main step is RANKL binding to its 

receptor RANK, which coagulates in the preosteoclasts cell 

membrane. On the other hand, activated osteoblasts produce 

and secrete the cytokine osteoprotegerin (OPG), which play 

role to interact with the RANKL receptor and block the 

interaction of RANKL to RANK. 

   

The OPG Binding to RANKL leads to bone re-sorption 

inhibition and induce mass building of bone. The balance of 

RANKL and OPG level is critical for normal metabolism of 

bone. In return, unbalanced RANKL/OPG ratio could be a 

possible cause of an uncontrolled decrease in the mass of 

bone.4 This work aimed to evaluate the role of two SNPs in 

TNF promoter region and osteoprotegrin gene as a risk 

factor in the incidence of diabetic foot among Iraqi type 2 

diabetic mellitus patients  

 

Material and Methods 
Subjected groups: This study involved 50 patients with 

T2DM, 50 diabetic foot and 50 healthy volunteers as a 

control group. The patients were recruited from the 

Specialized Center for Endocrinology and Diabetes in Al 

Basra and Maysan Governorates from January to June 2018.  

 

Blood collection and laboratory investigation: The blood 

was withdrawn from fasting patients and the controls from 

an antecubital vein by venipuncture (5ml) and put in EDTA 

containing tubes. Samples were centrifuged at 1000 rpm for 

15 min at normal room temperature and resulting buffy coat 

was used for DNA isolation using the specific kit (supplied 

by Genaid company) by following the instructions of the 

manufactured company. The resulting DNA was checked for 

its purity and quantity by nanodrop. 

 

Glycosylated hemoglobin (HbA1c) was estimated by 

hemolysate colorimetric kit as described by manufacturer 

company Elabscience, Spain. 

 

Genotyping: The SNP of Osteoprotegerin Gene and TNF 

receptor superfamily member were genotyped by Allele-

Specific PCR. The pairs of rs2073618 Osteoprotegerin Gene 

primers used for the amplification are; Wildtype Forward 
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Primer 5': GGGACCACAATGAACAGC, Mutant Forward 

Primer 5': GGGACCACAATGAACAGG, Common 

Reverse Primer 5': AAGTCAGCAGGAACTTTGC.  Also, 

the pairs of rs3134069 TNF receptor Gene primers are:  
 

Wildtype Forward Primer 5': CGCTGAACTTCT 

GGAGCA, Mutant Forward Primer 5': CGCTGAACTT 

CTGGAGCC, Common Reverse Primer 5': CTGTAATC 

CATGAATGGGAC. 
 

Amplification was carried out in an 8800 thermal Cycler, 

(Agilent Technologies, USA) using 20 μL reaction volume 

containing 5 µL (50-100 ng) of template DNA, 0.5 μL 

Nuclease-free water, 1 μL for each primer (10 pmoL/mL) 

and 11.5 μL master mix,  
 

The conditions of thermocycler were 2 min denaturation at 

95°C and 35 cycles of 30-sec denaturation at 94°C, 45-sec 

annealing at 60°C and 1 min extension at 72°C. and the last 

step was final extension at72°C for 10 min.  
 

Results  
The clinical and demographic data of 100 patients diagnosed 

with T2DM and foot diabetes involved in this study and 

compared with 50 healthy controls are shown in table 1. 

There were differences with significance between studied 

groups in relation to sex, age, body mass index (BMI), 

duration of diabetes, FBG, HbA1c. As shown in table 2, the 

frequencies of the CC, CG and GG allele genotypes of the 

rs2073618 polymorphism were calculated as 18%, 44% and 

38% in T2DM and 26%, 46% and 28% in foot diabetes 

patients. It was revealed that genotype of CG in rs2073618 

(P=0.01) and AC in rs3134069 (P=0.001) for both SNPs 

differed significantly between T2DM and foot diabetic 

patients. 
 

In addition, the average frequency of the familial alleles in 

the study - the C and G allele for rs2073618 was 40% and 

60% for T2DM, 48% and 52% for foot diabetes respectively; 

there was significantly difference in G allele when compared 

between patients groups (P= 0.003). For the rs3134069 

genotype, the frequency C allele was 5% and 11% in T2DM 

and foot diabetic; A allele was 95% in T2DM and 89% in 

the second patient group. There was a significant difference 

(P=0.002) in A allele when compared between both groups.  
  

Discussion  
The present work was conducted to evaluate the role of 

polymorphism, the genotypes and allele frequency in TNF 

receptor and osteoprotegerin genes and their association 

with T2DM, foot diabetic diseases. In diabetic patients, a 

physically powerful association between elevated 

Osteoprotegerin concentrations and microvascular 

complications was identified.7 Recent studies like an Italian 

study conducted by Pitocco et al13 investigated the 

relationship between the genetic variability of TNFRSF11B 

for osteoprotegerin gene and diabetic complication and 

suggested a protective role of the C A alleles of the 

rs2073618 and rs3134069. 

 

Table 1 

General laboratory investigations of the participants 
 

Parameter 

 

T2DM (n=50) diabetic foot 

patients (n=50) 

Healthy 

volunteers 

(n=50) 

P-value 

Age (years)  57.5 ± 3.2 54 ± 4.8 56±1.5 >0.05 

Male/ Female 30/20 35/15 25/25 >0.05 

Duration (years) 14 ± 3 12 ± 5  >0.05 

BMI (kg/m2)  30.4 ± 2.6 28 ± 3.4 26.4 >0.05 

FBG (mg/dL) 210.2 ± 16 190.5 ± 12.7 72±6.3 >0.05 

HbA1c (%) 11.4 ± 0.5 9.4 ± 0.8 4.2±0.3 >0.05 
 

Table 2 

The frequencies of rs2073618 and rs3134069 alleles and genotypes in DNA of patients with T2DM and foot diabetes. 
 

Rs Allele type T2DM Foot diabetes P value 

  

rs
2
0
7
3
6
1
8
 

 

CC 9 (18) 13 (26)  

CG 22 (44) 23 (46) 0.01 

GG 19 (38) 14 (28)  

C allele % 40 48  

G allele % 60 52 0.003 

  

rs
3
1
3
4
0
6
9
 CC 1 (2) 3 (6)  

AC 5 (10) 6 (12) 0.001 

AA 44 (88) 41 (82)  

C allele % 5 11  

A allele % 95 89 0.002 
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The study by Mrozikiewicz-Rakowska et al9 detected the C 

allele of rs3134069, found to have a protective role in T2DM 

patients with chronic kidney disease and foot diabetes. In the 

meantime, another study published by the same authors 

showed a correlation between diabetic foot patients and 

rs2073618 in patients with diabetes, regardless of the type of 

diabetic foot, but failed to show any association with the 

rs3134069 frequency.10 

 

Ramus et al15 have shown that polymorphisms of the 

Osteoprotegerin genes in the specific region contain 

rs2073618 (part of exon I) and receptor of TNF contain 

rs3134069 (found in promoter sequence) might relate to 

retinopathy diabetic in patients from Slovakia suffering from 

T2DM. Osteoprotegerin gene has a critical role in the 

pathogenesis of target organs damage in T2DM, while the 

predictive value of osteoprotegerin gene polymorphisms 

requires more investigations. 

 

Therefore, studies must focus on clinical characteristics such 

as physical activities needed to expand our knowledge for 

the role of SNPs T2DM and diabetic foot. 

 

Conclusion 
In conclusion, there is a moral correlation between the 

rs2073618, rs3134069 and T2DM in diabetic foot patients. 

Indeed, this work may be the pioneer study in this method to 

show the effect of genotypes and alleles, as risk factors for 

diabetic complications patients in southern Iraq. The main 

results of this work showed that individual polymorphisms 

in the Osteoprotegerin and TNF receptor gene had a critical 

role in the complication of diabetic diseases.  

 

Acknowledgement 
Authors are thankful to University of Anbar- Scientific 

Department in University Headquarters to offer place in 

central laboratory to do this work   

 

References  
1. Bai H., Jing D., Guo A. and Yin S., Association between 

interleukin 10 gene polymorphisms and risk of type 2 diabetes 

mellitus in a Chinese population, J Int Med Res., 42(3), 702-10 

(2014) 

  

2. Boraska V., Rayner N.W., Groves C.J., Frayling T.M., Diakite 

M. and Rockett K.A., Large-scale association analysis of 

TNF/LTA gene region polymorphisms in type 2 diabetes, B BMC 

Med Genet., 11, 69 (2010) 

 

3. Bouhaha R., Baroudi T., Ennafaa H., Vaillant E., Abid H. and 

Sassi R., Study of TNFalpha -308G/A and IL6 -174G/C 

polymorphisms in type 2 diabetes and obesity risk in the Tunisian 

population, Clin Biochem., 43(6), 549-52 (2010) 

 

4. Bruhn-Olszewska B., Korzon-Burakowska A., Węgrzyn G. and 

Jakobkiewicz-Banecka J., Prevalence of polymorphisms in OPG, 

RANKL and RANK as potential markers for Charcot arthropathy 

development, Scientific Reports, 7(1), 501 (2017)  

 

5. Hua Y., Shen J., Song Y., Xing Y. and Ye X., Interleukin-10 -

592C/A, -819C/T and -1082A/G Polymorphisms with Risk of 

Type 2 Diabetes Mellitus: A Huge Review and Meta-analysis, 

PLoS ONE, 8(6), e66568 (2013) 

 

6. Kearns A.E., Khosla S. and Kostenuik P.J., Receptor activator 

of nuclear factor κB ligand and osteoprotegerin regulation of bone 

remodeling in health and disease, Endocr Rev., 29, 155–192 (2008) 

 

7. Knudsen S.T., Foss C.H. and Poulsen P.L., Increased plasma 

concentrations of osteoprotegerin in type 2 diabetic patients with 

microvascular with microvascular complications, Eur J 

Endocrinol., 149, 39-42 (2003) 

 

8. Li J., Wu S., Wang M.R., Wang T.T. and Zhu J.M., Association 

of the interleukin-10 592A/C, -1082G/A and -819T/C gene 

polymorphisms with type 2 diabetes: a meta-analysis, Gene, 

521(2), 211-6 (2013) 

 

9. Mrozikiewicz-Rakowska B., Maroszek P. and Nehring P., 

Genetic and environmental predictors of chronic kidney disease in 

patients with type 2 diabetes and diabetic foot ulcer: a pilot study, 

J Physiol Pharmacol., 66, 751-761 (2015) 

 

10. Nehring P., Mrozikiewicz-Rakowska B. and Sobczyk-Kopcioł 

A., Osteoprotegerin gene rs2073617 and rs3134069 

polymorphisms in type 2 diabetes patients and sex-specific 

rs2073618 polymorphism as a risk factor for diabetic foot, Pol 

Arch Med Wewn., 123, 176-182 (2013) 

 

11. Perez-Luque E., Malacara J.M., Garay-Sevilla M.E. and 

Fajardo M.E., Association of the TNF-α -308G/A polymorphism 

with a family history of type 2 diabetes mellitus in a Mexican 

population, Clin Biochem., 45, 12-15 (2012) 

 

12. Nehring P., Rakowska1 M., Kopcioł A., Makowski A., 

Krasnodębski M., Płoski R., Broda G. and Karnafel W., 

Osteoprotegerin gene rs2073617 and rs3134069 polymorphisms in 

type 2 diabetes patients and sex-specific rs2073618 polymorphism 

as a risk factor for diabetic foot, Polskie Archiwum Medycyny 

Wewnetrznej,123(4), 176-82 (2013) 

 

13. Pitocco D., Zelano G. and Gioffre G., Association between 

osteoprotegerin C1181G and T245G polymorphisms and diabetic 

Charcot neuroarthropathy: A case-control study, Diabetes Care, 

32, 1694-1697 (2009) 

 

14. Rodrigues K.F., Pietrani N.T., Bosco A.A., Campos F.M.F., 

Sandrim V.C. and Gomes K.B., IL-6, TNF-α and IL-10 

levels/polymorphisms and their association with type 2 diabetes 

mellitus and obesity in Brazilian individuals, Archives of 

Endocrinology and Metabolism, 61(5), 438–446 (2017) 

 

15. Ramus S., Kumse T., Petrovic M., Petrovic D. and Cilensek I., 

SNP rs2073618 of the osteoprotegerin gene is associated with 

diabetic retinopathy in Slovenian patients with type 2 diabetes, 

Biomed Res. Int., doi: 10.1155/2013/364073 (2013). 


