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ABSTRACT  

Background: Ischemic heart diseases are the most common 

type of cardiovascular diseases, includes stable and unstable 

angina and myocardial infarction a chronic condition that 

narrows arteries by building fat-filled bulges in the arterial 

walls. Resistin is a cytokine secreted by macrophages in human 

and has an anti-insulinemic activity. It has molecular weight is 

12.5 kD and its length is 108 amino acids The role of resistin in 

the development of ischemic heart disease is not well 

understood globally. Aim: To assess the association of the 

−420C>G SNP of resistin gene with the ischemic heart disease 

in the general population. Methods: A case control study was 

performed at which 150 patients with ischemic heart disease 

and 150 healthy individuals were observed. Genotyping for 

SNP 420C>G in the resistin gene was performed by the 

polymerase chain reaction-restriction fragment length 

polymorphism (PCR-RFLP) method. Results: The genotype 

and allele frequencies of resistin gene polymorphism in IHD 

and control persons were examined under the co-dominant, 

dominant and recessive models with the use of multinominal 

logistic regression analysis. Neither genotype distribution nor 

the minor allele frequency showed insignificant changes among 

the IHD patients and the control group. Discussion: The results 

showed that resistin gene polymorphism 420C>G (homozygous 

GG and heterozygous CG genotype) was insignificantly 

associated with IHD subject. Conclusion: The −420C>G SNP 

of resistin gene is not associated with ischemic heart disease. 
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INTRODUCTION 

Ischemic heart disease is the number one killer in the developed world, with over 7.4 million 

deaths (1). It causes about one-third or more of all deaths in people over age 35 (2). Ischemic 

heart disease (IHD) is the most common type of cardiovascular diseases (3), is a chronic 

condition that narrows arteries by building fat-filled bulges in the arterial walls that develop 

slowly over time. These bulges are called atherosclerotic plaques (4). It is estimated that 

nearly one-half of all middle-aged men and one-third of middle-aged women may develop 

the disease (Wong, 2014). There are three main types of ischemic heart disease Stable angina, 

Unstable angina, Myocardial infarction (5). Resistin is a polypeptide hormone secreted by 

adipocytes, belongs to a family of cysteine-rich secretory proteins (6). Its molecular weight is 

12.5 kD and its length is 108 amino acids in humans (7). It is considered a pro-inflammatory 

molecule and plays a role in the inflammatory response (8). Resistin plays important 

regulatory function in insulin resistance and diabetes in a variety of biological: metabolic 

syndrome, atherosclerosis and cardiovascular disease (9), (10), (11). The normal plasma 

resistin concentration range in healthy humans is between 2–40 ng/ml (12), (13), (14) (15), 

(16). Resistin is encoding by RETN gene locates at chromosome position 19p13.3 (17). 

RELM gene family are an N-terminal signal peptide, a variable middle region, and a C-

terminal cysteine-rich sequence (18). SNPs are distributed along the genome at a distance of 

0.3–1 kb, making SNPs the most frequent variations in the genome (19). Several SNPs in 

RETN i.e., –420C>G (rs1862513), +299 (G>A) (3745367),SNP-358 (rs3219175) (20), 

rs7308752 (G/G) ,rs516115 (C/C) , rs7139228,  rs7956537, rs3138167, ( 21), 3’UTR 

+62G>A (rs 3745368)  (22) SNP-420C > G (rs1862513) in the promoter is one of the most 

studied SNPs of RETN gene (23),(24),(25),(26). It has been demonstrated an association of 

the -420C>G SNP with coronary artery disease, arteriosclerosis and cerebrovascular disease 

(27). Researchers have focused on the -420C > G polymorphism (rs1862513). Because it 

locates within the 5′ flanking region of the RETN gene. This region is involved in the 

recruitment of the nuclear transcription factor Sp1/3 (25), (28).  

MATERIALS AND METHODS 

Study subjects  

A case-control study of 300 subjects (150 IHD and 150 control) was conducted to study the 

association of 420C\G SNP Resistin with ischemic heart disease. The patient population 

https://en.wikipedia.org/wiki/Cardiovascular_disease


www.ijppr.humanjournals.com 

Citation: Asraa Ali Kadhum et al. Ijppr.Human, 2017; Vol. 11 (1): 279-286. 281 

included 150 subjects (90 men and 60 women) with Ischemic Heart disease who attended the 

cardiology center in Najaf governorate from January to April 2017.The Inclusion criteria 

were:(1) Those patients who were diagnosed by physicians as having( IHD) ;(2) Age of 

subjects was >40 years old. The exclusion criteria were: (1) Patient with liver disease; (2) 

Patient with renal dysfunction (3) Patients with diabetes mellitus or abnormal glucose 

tolerance test. The control group included 150 apparently healthy subjects (74 men and 76 

women) randomly selected from the general population. The exclusion criteria were :(1) No 

past medical history of IHD ;(2)  No family history of IHD ;(3) Matched to patients with 

regard to age, sex, and geographical Distribution ;(4) BMI < 30 kg/m2 and more than 18.5 

kg/m2 ;(5) Fasting total cholesterol < 200 mg/dl ;(6) Fasting total triglycerides < 150 mg/dl. 

All cases complete a detailed questionnaire that included information about age, sex, family 

history, drug history, medical history and other relevant information, for all subject weight, 

height, BMI was measured. Informed consent has been taken from all subjects. Karbala 

Medical College Ethical Committee has approved the study protocol. 

Genotypic data 

Peripheral blood samples of (IHD) and control group were collected in EDTA-anticoagulant 

tube and DNA was extracted from whole-blood samples using the Reliaprep genomic DNA 

extraction Kit (Promega, U.S.A). Then DNA concentration and purity were measured by UV 

absorption at 260 and 280 nm (Bio Drop, U. K.). Genotyping was performed by polymerase 

chain reaction-restriction fragment length polymorphism (PCR-RFLP) for resistin gene using 

thermocycler (Biometra, Germany). The primer sequences were obtained from (29): forward 

5-TGT-CAT-TCT-CAC-CCA-GAG-ACA-3 .and reverse 5-TGG-GCT-CAG-CTA-ACC-

AAA-TC-3 .Amplification was performed in a total volume of 23 μlwhich contained 12.5 μl 

of Go Taq Green Master Mix, (Promega Corporation, Madison, WI), 1μl of each primer (One 

Alpha, U.S.A.),3.5 μl of nuclease free water and 5 μl of DNA template.Cycling conditions 

were 95ºC for 4 min followed by 30 cycles of 94ºC for 45 Sec, 60ºC for 45 Sec, 72ºC for 

45Sec and a final extension of 72ºC for 7 min.Amplification product of a resistin gene 

was533bp.The product digested with 10 u of restriction enzyme (Bbs1) (Biolabs) and 2% 

agarose gels. To determine genotyping error rate, we performed random duplication in 20% 

of the samples. 
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STATISTICAL ANALYSIS 

Genotype frequencies were tested for Hardy-Weinberg equilibrium by X
2
 test using online 

software web-Assorted(30). Genetic power was calculated using the online software OSSE 

(31). Genotype and allele frequencies in IHD and control group were tested by multinomial 

logistic regression analysis with and without adjustment for age, sex and (BMI) using SPSS.  

RESULTS 

Result of digestion with restriction enzyme (Bbs1) for resistin gene (420C>G) including 533 

bp band for the wild-type (CC) genotype, for the heterozygous genotype  (CG) three bands 

533,323 and 210bp and for homozygous genotype (GG) two bands 323,210 bp as shown in 

fig.1. 

The genotype and allele frequencies of resistin gene polymorphism in IHD and control 

persons were examined under the co-dominant, dominant and recessive models with the use 

of multinominal logistic regression analysis. Neither genotype distribution nor the minor 

allele frequency showed significant changes among the comparison of the of IHD patients 

with the control group. Genotype and allele frequencies of resistin gene are shown in Table 1. 

 

Fig.1. Results of resistin gene polymorphism product on agarose gel electrophoresis. 
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Line 1: DNA Marker  

Line 2 and 3: CC genotype (533) bp CG  

Line 4 and 5:CG genotype (533,323,210) bp  

Line 6 and 7: GG genotype (323,210)bp  

Table.1. Genotype and allele frequency of 420C>G polymorphism of resistin gene and 

association of this variant with IHD in the study subjects. 

P 

value 

Adjusted OR 

(95%CI) 

 

P 

value 

 

Unadjusted 

OR 

(95% CI) 

IHD 

n=150 

Control 

n=150 

Resistin( 420C\G) 

(C/G) 

 88 96 CC(Reference)  

0.33 1.22 (0.63-1.92) 0.36 1.39 (0.71-2.52)  27 22 CG 

0.48 1.32  (0.73-1.92) 0.53 1.19 (0.68-2.08) 35  32 GG 

 0.85 1.10  (0.62-1.93) 97(20.6%) 86(18%) MAF% 

DISCUSSION 

Genotype frequencies of resistin gene 420C>G were consistent with Hardy–Weinberg 

equilibrium (HWE) in control individuals and IHD subjects (P 0.05). The calculated genetic 

power to detect a significant difference at level of 0.05 was (10%).The analyzed SNP 

(420C>G)  locates in the promoter region of the gene, so it can direct the changes of resistin 

action through its concentration or via other routes. It has been found that 2/3 of serum 

resistin concentration is related to ethnic variation (32). Resistin levels could not be 

determined due to logistic difficulties.  Results revealed insignificant variation of the 

genotype distribution of the −420C>G SNP of resistin gene in patients with ischemic heart 

disease and the control group. Moreover, the minor allele frequency G was found to be 

insignificantly altered in the two investigated groups. These results suggested the absence of 

the association of this SNP with the occurrence of the disease in our population. However, it 

is very critical to consider the factors that may affect the results. One of the principal factors 

is the genetic power of the study, it was found to be 10%. This is a low value to obtain 

significant difference and the subsequent decision making. It is worthy to consider the cause 

for obtaining such finding. The serious factor that leads to this observation is the sample size. 

It was recruited to be 150 patients and 150 healthy individuals. This population was selected 



www.ijppr.humanjournals.com 

Citation: Asraa Ali Kadhum et al. Ijppr.Human, 2017; Vol. 11 (1): 279-286. 284 

randomly since there were no previous data dealing with the polymorphism of resistance 

genes in our population as well as the periphery of Iraq. However, the selection depended on 

other populations. The insignificant changes of the genotype frequencies of the G allele were 

evident among the two investigated groups. In addition the, the minor allele frequencies did 

not significantly change during a comparable assessment. Thus, the little difference of the 

AMF among the two groups will lead to the low obtained genetic power. To solve this 

problem it is reasonable to increase the sample size, but the increment is too high that could 

not be tolerated under the current logistic conditions. Anyhow, the present findings could be 

considered as a pilot data for further studies conducted on resistin gene polymorphisms in 

numerous pathological conditions. Several studies have demonstrated that resistin is 

insignificantly associated with adiposity or metabolic traits, at least in the absence of obesity 

or type 2 diabetes (32),(34). Consistent with our results, a study of the −420 variant in 

Europeans found no correlation with carotid atherosclerosis in a cohort study and no 

association with myocardial infarction in a case-control study (35). 

CONCLUSION  

The −420C>G SNP of resistin gene is not associated with ischemic heart disease in the 

population of Kerbala and Najaf. The findings are pilot for further studies try to assess 

−420C>G SNP of resistin gene in Iraq as well as the periphery. 
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