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Abstract: Previous "studies have evaluated the 

associations between the cholesteryl ester transfer 

protein (CETP) TaqIB polymorphism, the risk of 

developing diabetes mellitus. The objective of this 

study was to investigate whether a relationship exists 

between CETP gene on lipid profile abnormalities in 

Iraqi diabetic patients. A meta-analysis of  was 

conducted to clarify the associations of the CETP 

TaqIB polymorphism with HDL-C concentration and 

the diabetes mellitus. In this study 160 Iraqi subject 

were enlist, 90 patients with DM and 70 as a control. 

Table (1) shows serum lipid results of the population 

study , (TC , TG, LDL-C, and VLDL-C) were 

significantly higher (P<0.0001) except HDL-C was 

lower in the pa¬tient group compared to the control 

group (P<0.0001). There were more male (75.55%) 

than female (24.4%) with T2DM in this study. The 

high proportion of males in this study may be due to 

the nature of population admitting to this hospital in 

that more of them seek medical attention than 

women under favor of having more free time 

because most of them were retired. included in the 

association between the CETP TaqIB polymorphism 

and the concentration of HDL-C. Various single 

nucleotide polymorphisms have been depicted in the 

CETP gene. It has been accounted for that the 

rs708272 Taq1 B (g.5454G>A) polymorphism 

impacts HDL-C focus. Subsequently, the point of 

mailto:chemistbird2@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


this assessment was to evaluation the polymorphism 

of CETP gene at Taq1B site and its impact on serum 

lipid in Iraqi patients with lipid issue. We chose 

CETP Taq1 B polymorphism since a couple of 

assessments itemized its relationship to the HDL 

level and considering the way that we didn't find any 

Iraqi examination discussing this polymorphism" of 

the CETP gene. 
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Introduction 

    Diabetes "mellitus (DM) is a global epidemic disease that affects more than 150 million people 

worldwide. It is estimated that global number of adults suffering from all forms of diabetes will 

reach 439 million in 2030, most of them type 2 DM cases (1). The term DM describes a metabolic 

disorder of multiple etiologies characterized by chronic hyperglycemia with disturbances of 

carbohydrate, fat and protein metabolism resulting from defects in insulin secretion, insulin action, 

or both (2). Cholesteryl ester transfer protein (CETP) a hydrophobic glycoprotein, which has an 

important role in transporting of cholesterol from the peripheral tissues to the liver for elimination 

through exchanging triglycerides of VLDL and LDL against cholesteryl esters of HDL (3). The 

removal of cholesterol from tissues and its delivery to the liver for excretion constitute the process 

of reverse transport (4).  Cholesterol is lipid or fatty substance and the precursor of all steroids 

hormone in the body, bile acid, and vitamin D, and it's an essential structural component of 

mammalian cell membranes and is required to establish proper membrane permeability and 

fluidity(5,6). High levels of cholesterol in the blood have been linked to damage to arteries and 

cardiovascular disease(7). A common strategy to examine the CETP function in humans has relied 

on assessing the clinical phenotype associated with variations in its gene(8). plasma CETP is a 

highly hydrophobic glycoprotein consisting of 476 amino acids and 4 N-linked glycosylation sites 

and  human CETP gene contains 16 exons, encompassing 25 kbp genomic DNA, and is located on 

the long arm of chromosome 16 near the lecithin cholesterol acyltransferase (LCAT) gene(9). 

Several polymorphisms at the CETP locus have been identified Genetic variation in the CETP 

gene has been extensively studied for association with variation in HDL-C in different 

population(10). More recently, GWAS studies reported the association of the rs3764261 SNP with 

higher HDL-C in Caucasians and this has been confirmed in several large studies including 

different ethnic groups (11,12). However, most of this evidence has accumulated from association 

studies and little is known about whether diet modulates those associations(13). As we previously 

mentioned, diet is a major determinant in the development of diabetes mellitus, given that factors 

such as HDL-C and TG can be susceptible to lifestyle behavior modification, and for this reason, 

it is essential to recognize the importance of gene edit interactions(14,15). Interestingly, 

environmental factors have been shown to contribute to the association strength between these 

SNPs of the CETP gene and HDL-c concentrations (16,17). One of the most frequent SNPs in the 

CETP gene is that located at the 227th nucleotide in its first intron (rs708272 or Taq1B, 

NG_008952.1:g.5454G>A) This SNP results in the disruption of a restriction site for the 

restriction enzyme Taq1 (B2 allele)(18). The heterozygous B1B2 genotype is the most frequent in 

most populations. The Taq1B polymorphism is characterized by a silent base change from a G 

(designed as B1) to an A (designed as B2) nucleotide, at the 277th nucleotide in the intron 1 of the 

CETP gene, and possesses a restriction site for the endonuclease Taq1. The B2 allele of this SNP 

(absence of restriction site) has been associated with decreased CETP mass, increased HDL-c 

concentrations and decreased cardiovascular risk and metabolic syndrome Therefore, the Taq1B 

polymorphism of the CETP gene is likely to have an impact on lipid profile and thus determine 

CVD risk in T2DM patients(19). CETP inhibitors as novel drugs have been progress to scale HDL-

C concentrations and contrive HDL function in patients with diabetes mellitus, although the effect 

and inviolability still need to be chronic and many mutations in the CETP gene have been 

determine as a result in of CETP deficiency and change of HDL-C levels(20).  The aims of this 

study was to determine the levels of lipid profile (TC, TG, HDL-c, LDL-C, VLDL) in diabetic 

patient and control group, and also, to find polymorphism of (CETP) gene in patients and control 

that may be predict prone to diabetes" mellitus. 

Materials and Methods 

Subjects selection 

A "total number of the study sample was 170 subjects, 100 individuals were patients with DM and 

70 individuals were healthy have been selected as a control, age ranged from 18 to 60 years and sex 

were matched in both groups, volunteers were recruited by private clinic from Iraqi" population. 

Sample collection 

At "the time of clinical examination, 5 ml of blood samples were collected from each subject and 

divided into two parts: In the first part 1 ml of blood has been collected in EDTA tubes for DNA 

extraction, while in the second part 4 ml was taken in a normal test for separation" of the serum. 
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Laboratory measurements 

Serum "lipid profile TC, HDL-C and TG levels were measured by enzymatic colorimetric methods 
(21), and the LDL and VLDL was estimated by Friedewald" formula(22). 

Determination of CETP Taq1B gene polymorphism  

Extraction of "genomic DNA was perform by using (23) method. The purity and integrity of genomic 

DNA was systematic by the absorbance ratio of 260 nm to 280 nm (A260/A280) and the high 

molecular weight and better quality of the electrophoresis of agarose gel reciprocally. Polymerase 

chain reaction restriction fragment length polymorphism (PCR-RFLP) technique was used to 

determine the genotype of the CETP Taq1 B gene according to(24). The following primers forward 

5-CAC TAG CCC AGA GAG AGG AGT GCC-3 and reverse 5-CTG AGC CCA GCC GCA CAC 

TAA C-3 were used to amplify a fragment of 535 bp from intron 1 of the CETP gene. PCR 

amplification was performed in a total volume of  20 μL including 10 μL of 2X Go Taq green 

master mix supplied by Promega company (USA), 4 μL of genomic DNA, 1 μL of each primer in 

addition to 4 μL of DNase/RNase free water. PCR cycling was carried out according to the 

following program: one cycle for 5 minutes at 95 °C followed by 30 cycles, each cycle includes 95 

°C for 30 seconds, 63 °C for 30 seconds and 72 °C for 45 seconds with one cycle of 5 minutes at 72 

°C for a final extension. The resulting of PCR product (535 bp) was determined by using a 2% 

agarose gel electrophoresis stained with red safe. Ten units of the Taq I restriction enzyme (New 

England, BioLabs, Inc.) was added to 5 μl of the PCR product and incubated at 65 °C for 1 hour. 

The digest fragments were visualized on 2% agarose gel electrophoresis stained with red safe in the 

presence of 100 bp DNA ladder (Biolabs-England). Three types of bands were shown, single 

fragment (535 bp) as a B2B2 homozygous indicate the absence of the TaqI restriction site, 2 

fragments (361 and 174 bp) as a B1B1 homozygous indicate the presence of the restriction site and 

3 fragments" (535, 361,174 bp) as the B1B2 heterozygous.                                                                                        

Statistical analysis : 

SPSS "version 20 PC programming were applied to statistical analyses. Hardy Weinberg 

equilibrium and recurrence of alleles and genotypes intuition odds ratios (OR) and their 95% 

confidence intervals (CI) of the patients, and control group were determined utilizing Pearson's 

chi-square test: P<0.05 was viewed as significant and (P<0.05) as  high significant. One-way 

ANOVA and student’s t-test were applied for the comparison of mean ± standard deviation (SD) 

of lipid parameters among healthy, patients group, and between the genotypes " of CETP Taq1 B 

polymorphism. 

Results: 

Serum lipid results of the population study  

In "this study 160 Iraqi subject were enlist, 90 patients with DM and 70 as a control. Table ( 1) 

shows serum lipid results of the population study , (TC , TG, LDL-C, and VLDL-C) were 

significantly higher (P<0.0001) except HDL-C was lower in the patient group compared to the 

control group (P<0.0001). The resulted shown abnormalities of lipoprotein metabolism are the one 

of factors contributing to dyslipidemia risk in patients with type 2 DM, and diabetic dyslipidemia 

includes not only quantitative but also qualitative and kinetic lipoprotein abnormalities that are 

inherently atherogenic (17). The primary (characteristic) quantitative abnormalities are 
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hypertriglyceridemia, accompanied by prolonged postprandial hyperlipidemia and increased levels 

of remnant particles (related to the increased production of triacylglycerol-rich lipoproteins and a 

reduction in the rate of catabolism of triacylglycerol-rich lipoproteins), and decreased HDL-

cholesterol levels secondary to an increased rate of HDL catabolism (18). The most frequent 

qualitative abnormalities, which are potentially atherogenic, include an increase in large VLDL 

particle size (VLDL1); a greater proportion of small, dense LDL particles; an augmented 

susceptibility of LDLs to oxidation; an increase in triacylglycerol content of both LDL and HDL; 

and glycation of Apo lipoproteins (19). Although levels of LDL may be normal in patients with type 

2 DM, LDL plasma residence time is increased due to a slower turnover rate, and this may infer the 

promotion of lipid deposition within artery walls. Some factors, such as insulin resistance and 

possibly some adipokines (e.g. adiponectin) and hyperglycemia, are involved in the 

pathophysiology of diabetic" dyslipidemia (20). 

 

Table (1) : comparison between lipid levels of patients and control group 

Parameter Patients (No. 90) Control (No. 70) Mean ± SD P value 

HDL-C (mg/dL) 43.237 ± 11.824 51.7 ± 8.377 0.001** 

TC (mg/dL) 169.501 ± 5.456 148.3 ± 2.249 0.001** 

LDL-C (mg/dL) 103.025 ± 5.374 71.3 ± 9.822 0.001** 

VLDL-C (mg/dL) 27.409 ± 9.510 32.285 ± 5.538 0.002** 

TG (mg/dL) 137.479 ± 7.302 74.7 ± 10.703 0.001** 

 

Genotypes and alleles frequency: 

By PCR-RFLP analysis of the CETP Taq1 B polymorphism, three types of genotypes (B1B1, 

B1B2, B2B2) have been obtained as show in (Fig 2). 

 

Figure 2: Showing CETP Taq1 B gene polymorphism of PCR-RFLP products. lane (M) 100 

bp DNA ladder, lane (3 & 4) B1B1 homozygote (361 & 174 bands), lane (1 & 6) B1B2 

heterozygote (535, 361 & 174 bp bands), lane (2 & 5) B2B2 homozygote (535 bp band). 

There "were more male (75.55%) than female (24.4%) with T2DM in this study. The high 
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proportion of males in this study may be due to the nature of population admitting to this hospital in 

that more of them seek medical attention than women under favor of having more free time because 

most of them were" retired.   

      In "patients with diabetes, many studies have clearly established that complications are mainly 

due to chronic hyperglycemia that exerts its injurious to health effects through several mechanisms: 

dyslipidemia, platelet activation, and altered endothelial metabolism and Both lipid profile and 

diabetes have been shown to be the important predictors for metabolic disturbances including 

dyslipidemia(24). Lipids play a vital role in the pathogenesis of diabetes mellitus. Dyslipidemia as a 

metabolic abnormality is frequently associated with diabetes mellitus. Abnormalities in lipid 

metabolism have been reported in patients with diabetes mellitus accompanied by the risk of 

cardiovascular arteriosclerosis, but  in the present study, significantly higher mean serum levels of 

total cholesterol, triglycerides and LDL cholesterol were noted in patients with diabetes(25). In 

diabetes many factors may affect blood lipid levels, because of interrelationship between 

carbohydrates and lipid metabolism. Therefore, any disorder in carbohydrate metabolism leads to 

disorder in lipid metabolism and vice versa. Insulin resistance is a primary defect in the majority of 

patients with T2DM. In non-diabetic individuals insulin resistance in combination with 

hyperinsulinemia has a strong predictive value for future development for type 2 diabetes (26). 

Several studies showed that insulin affects the liver apolipoprotein production and regulates the 

enzymatic activity of lipoprotein lipase and cholesterol ester transport protein, which causes 

dyslipidemia in diabetes mellitus. Moreover, insulin deficiency reduces the activity of hepatic lipase 

and several steps in the production of biologically active lipoprotein lipase and 

Hypertriglyceridemia usually accompanies decreased HDL cholesterol, which is also a prominent 

feature of plasma lipid abnormalities seen in individuals with diabetes (27). The cluster of lipid 

abnormalities associated with T2DM is defined by a high concentration of TG and small dense LDL 

and a low concentration of HDL cholesterol. The association between reduced HDL cholesterol 

levels and increased risk of heart disease is, on the other hand, well established, independently of 

TG levels and other risk factors(28). The possible mechanism responsible for hypertriglyceridemia 

may be due to increased hepatic secretion of very low density lipoprotein (VLDL) and delayed 

clearance of triglyceride rich lipoproteins, which is predominantly due to increased levels of 

substrates for triglyceride production, free fatty acids and glucose(29). Abnormal glucose reading is 

the commonest metabolic abnormality in people with T2DM accompanied by lower HDL levels, 

elevated LDL, hypercholesterolemia, and hypertriglyceridemia. Poor glycemic control and 

hypertriglyceridemia are significant biochemical abnormalities in patients with T2DM. 

Dyslipidemia management in people with diabetes mellitus, just like in any other individual, starts 

with a flawless evaluation that aims to identify secondary causes that might contribute to the 

abnormal lipid profile (30). Although obesity and T2DM commonly co-exist(31), mean BMI in our 

study was in the overweight range. Subjects enrolled in the study were the patients who have 

diagnose of their diabetes for averagely 3 years. They were under control of a dietitian since the 
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date of diagnose. This might be the cause that patients in our study were mostly overweight, but not 

obese. Lifestyle changes, including increased physical activity and dietary modifications, are the 

milestones of management. There is need for increased efforts by family members, community and 

healthcare professionals towards preventive based approach in the management of diabetes. This 

can be achieved through increased emphasis on lifestyle modification strategies such as exercise, 

increased dietary restrictions and weight control strategies especially for those with impaired fasting 

glucose. Monitoring of lipid profile by blood tests done in regular intervals in primary healthcare 

also might play an important role to detect and take care of lipid abnormalities both in diabetics" and 

non-diabetics.  

Table 2: Serum lipid levels of the patients according to gender 

Parameter Male (No. 68) Female (No. 22) Mean ± SD P value 

HDL-C (mg/dL) 31.6069 ± 10.833 37.409 ± 10.751 0.031** 

TC (mg/dL) 163.580 ± 5.704 188.045 ± 42.777 0.049** 

LDL-C (mg/dL) 93.436 ± 5.127 132.663 ± 8.893 0.001** 

VLDL-C (mg/dL) 40.767 ± 4.91 27.8364 ± 5.507 0.003** 

TG (mg/dL) 136.929 ± 5.889 139.181 ± 5.535 0.847 

 

The  "result  of  this  study  showed  significant increase in the levels of total cholesterol (p=0.888) in  

diabetic  patients  compared  to  non-diabetic subjects,  this  increase  it  may  be  due  to  an 

increase  in  the  plasma  concentration  of  VLDL and  LDL,  which  may be  due to  increase  

hepatic production  of  VLDL  or  decreased  removal  of VLDL and LDL from the circulation13. 

The  study  suggest  significant  increased  level  of LDL (p=0775) in diabetic  patients and higher 

level of triglycerides (p=0 .327) in    diabetic  patients  may  due  to overproduction  of  VLDL  lead  

to  increased plasma  levels  of  triglyceride  which,  via  an exchange  process  mediated  by  

cholesterol  ester transfer protein  (CETP),  result  in  lower levels  of high  density  lipoprotein  

HDL-cholesterol,  also may  be  due  to  insulin  deficiency  which  results faulty  glucose  

utilization  causes  hyperglycemia and  mobilization  of  fatty  acids  from  adipose tissue. In 

diabetes blood glucose is not utilized by tissue resulting in hyperglycemia. The fatty acids from  

adipose  tissue  are  mobilized  for  energy purpose  and  excess fatty acid  is  accumulated in the 

liver, which are converted to triglyceride15. The  most  frequent  alterations  of  lipid  profile were  

combination  of  elevated  TGs  (VLDL-TG), decreased  clearance  of  TG-rich  lipoproteins and 

decreased high-density" lipoproteins HDL (29). 

Table (3): Serum lipid levels of the patients and control according to CETP Taq1 B 

polymorphism 

Parameter B1B1 (No. 47) 

Mean ± SD 

B1B2 (No. 26) 

Mean ± SD 

B2B2 (No. 17) 

Mean ± SD 

P value 
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HDL-C (mg/dL) 32.999 ± 4.486 34.2631±11.94 31.227 ±11.633 0.682 

TC (mg/dL) 166.973 ± 5.966 169.988 ± 4.903 174.023 ± 5.347 0.888 

LDL-C (mg/dL) 105.325 ± 5.844 96.720 ± 5.926 105.965 ± 9.628 0.775 

VLDL-C (mg/dL) 35.656 ± 3.704 40.366 ± 6.612 38.682 ± 5.848 0.417 

TG (mg/dL) 139.658 ± 7.761 143.3012 ± 5.267 122.246 ± 3.125 0.327 

 

Table 4 "shows results of the genotype and allelic frequencies in (%) and number of patients having 

each genotype of study population. The distribution of genotype in case and control group was 

conducted in the Hardy-Weinberg equilibrium. The results show that there is a significant 

differences (p value 0.001) between frequency of genotypes and alleles of CETP Taq1 B 

polymorphism in the patient and control groups. Patients with B2B2 genotype (22.86%) were 

significantly lower while both the B1B1 (8.57%) and B1B2 (68.57%) genotypes were higher 

compared with the control. Also we observed that there is an increasing in the B1 allele frequency 

on the contrary B2 allele in the patient compared to the control group" (p value 0.002).  

 

 

Table (4): Distribution of genotypes and alleles frequency of the patients and controls group 

 

Genotypes 

Patients No. (90) Control No. (70)  

P value 

 

OR 

 

(95% CI) No. % No. % 

B1B1 47 47 6 8.57  

0.0001** 

7.37 2.48-21.93 

B1B2 26 26 48 68.57 0.51 0.22-1.17 

B2B2 17 17 16 22.86 1 Ref. - 

Alleles No. % No. % P value   

B1 120 66.66 60 42.85  

0.0002** 

2.666 1.689 to 4.208 

B2 60 33.34 80 57.15 1 Ref. - 

 

Discussion: 

Various "single nucleotide polymorphisms have been depicted in the CETP gene. It has been 

accounted for that the rs708272 Taq1 B (g.5454G>A) polymorphism impacts HDL-C focus. 

Subsequently, the point of this assessment was to evaluation the polymorphism of CETP gene at 

Taq1B site and its impact on serum lipid in Iraqi patients with lipid issue. We chose CETP Taq1 B 

polymorphism since a couple of assessments itemized its relationship to the HDL level and 

considering the way that we didn't find any Iraqi examination discussing this polymorphism of the 

CETP gene. Results in table 1 shows high significant differences (P<0.01) of serum lipid (TC , 

TG, , LDL-C, and VLDL-C) except HDL-C was lower in the patient group compared to the 

control group (P<0.01). The assessment of recurrence course of Taq1B polymorphism showed a 

basic differentiation between patients with lipid issue and the solid gathering. The B2B2 genotype 

was altogether higher (26 %) in the control bunch than in the patients gathering (68.57 %), 

demonstrating a possible cautious occupation of this genotype. Despite what might be expected, 
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we note a high recurrence of B1B1 genotype (47 %) in the patients gathering contrasted and the 

solid gathering (8.57 %). This can demonstrate the probability of this genotype being related with 

the hereditary inclination of the lipid issue, particularly that the recurrence of allele B1 was (66.66 

%) and the chances proportion esteem (2.6) of the patients contrasted with recurrence (42.85 %) in 

the solid gathering. These outcomes were conflict with Ahmed AI et al, 2011(20) whose found 

some differences in the frequency of alleles and genotypes between patients and healthy groups 

but not significant, this may because the small sample size used. CEPT establishes the key 

component of cholesterol turn around exchange – the defensive framework against the 

improvement of atherosclerosis. Based on a few studies, it is conceivable to express that 

polymorphism Taq1B of the CETP gene is the determinant of the CEPT level (32). What's more, 

when we surveyed the impact of polymorphism Tag1 B of quality CETP on the convergence of 

serum lipid profile in the investigation populace. As indicated by genotype we found that the 

comparative HDL-C levels in patients (B1B1 32.999 ± 4.486, B1B2 34.2631±11.94and B2B2 

31.227 ±11.63) and this can be ascribed to the way of life and the earth of the members and 

notwithstanding their low number in the investigation which may weaken the measurable power of 

potential associations between CETP Taq1 B polymorphism and the serum lipid parameters. Then 

again, in the patients gathering, the nearness of the B1B1 genotype was seen as related with high 

TC and TG levels despite the fact that not measurably critical (P<0. 05), thus, B1B1 genotype 

might be considered as a hazard factor for lipid issue in Iraqi society. The aftereffects of this 

investigation were steady with the discoveries of Yilmaz H, et al, 2004  indicating the high level 

of TG levels with the B1B1 genotype of the group of type 2 diabetes patients in Turkish 

society(30). Taking everything into account, our outcomes demonstrate that CETP Taq1 B 

polymorphism was huge relationship with Iraqi patients with diabetes mellitus contrasted with 

controls. The genotype B1B1 and B1 allele can be considered as a marker of hereditary inclination 

to bring down HDL-C levels and higher TC and TG levels in the Iraqi populace and lead to 

expanded helplessness of the diabetes mellitus . Different examinations ought to be directed 

utilizing a bigger number of tests in various areas of Iraq to affirm these" result. 

Conclusion 

This "study evaluated the CETP Taq1B polymorphism's impact on serum lipid profiles and its role in 

lipid abnormalities among Iraqi diabetic patients. The findings contribute to understanding the 

genetic basis of dyslipidemia in T2DM and highlight the importance of investigating population-

specific genetic variations. It is evident that there is a strong relationship between Taq1B gene 

polymorphism and diabetes mellitus among Iraqi people. This association was more a binding with 

triglyceride  than other lipid" profile. 
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