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Introduction: Previous studies have identified diabetes as a risk factor for coronary heart disease. This study determined the
correlation between the IL-6 gene —572 G/C polymorphism and the incidence and severity of coronary heart disease in patients
with diabetes.

Methods: One hundred four patients with diabetes who were admitted to our hospital from January 2019 to December 2020 were
retrospectively enrolled in the current study. These patients were divided into a diabetes only group (group A, 27 patients) and
a diabetes complicated by coronary heart disease group (group B, 77 patients). Seventy patients in the latter group were further divided
into low, medium, and high Syntax score groups based on coronary angiography results. A correlation analysis between IL-6, blood
lipids, and the IL-6 —572 G/C gene levels was performed.

Results: The serum IL-6 level in patients with the IL-6-572G/C-GG genotype was higher than patients with the GC and CC genotypes. In
patients with diabetes, the presence of the 1L-6-572G/C-GG and GC genotypes was associated with a significantly increased risk of
developing coronary heart disease. Patients with the IL-6-572G/C-GG genotype and diabetes were shown to have more severe coronary
artery lesions compared to patients with the CC genotype. Moreover, the G allele of the IL-6-572G/C gene was linked to a higher risk of
coronary heart disease and more severe coronary artery lesions in patients with diabetes compared to the C allele.

Conclusion: The IL-6-572G/C gene polymorphism is associated with the incidence and severity of coronary heart disease in patients
with diabetes.

Keywords: IL-6, diabetes, coronary heart disease, gene polymorphism, coronary artery lesions

Introduction
Coronary heart disease (CHD) is a significant threat to human health. Epidemiologic surveys, disease monitoring, and
mortality statistics have shown that in the next 20 years the incidence and mortality of CHD will continue to rise worldwide.'
Although previous studies have identified multiple CHD risk factors, approximately 50% of patients with CHD
cannot be explained based on known risk factors alone, and primary and secondary prevention trials can only benefit
some individuals.” When the medical history of diabetes, blood glucose control level, and other risk factors are similar,
even among patients with diabetes, only a portion of the patients develop CHD, and this group of diabetic patients with
concurrent CHD often has diffuse coronary artery disease with severe stenosis.” The notion that CHD is a complex multi-
gene genetic disease has been increasingly accepted, which has opened new avenues for the complete treatment of CHD
from a molecular level. The basic pathologic change among patients with CHD is atherosclerosis (AS), which is an
inflammatory lesion. Chronic inflammation is involved in and runs through all stages of AS, from the infiltration of cells
into the arterial intima to the increased fragility of the plaque fibrous cap, ultimately leading to rupture of the plaque and
acute coronary syndrome.” Inflammation has a crucial role in the occurrence and development of coronary artery disease
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(CAD). Tumor necrosis factor, interleukins, adhesion molecules, growth factors, and other inflammatory factors
produced locally in the vascular wall promote the occurrence of AS through a complex inflammatory factor network,
thereby accelerating the occurrence and development of CHD.* Genetic polymorphisms that affect the production of
inflammatory factors or the degree to which inflammatory cells respond to inflammatory stimuli can affect the occurrence
of AS and CHD.? Therefore, studying the impact of inflammatory factor gene polymorphisms on CHD is of great
significance.

IL-6 is a multifunctional cytokine belonging to the interleukin family with a molecular weight of 26 kDa. IL-6 has a vital
role in the activation of leukocytes and endothelial cells.*” The human IL-6 gene, located in chromosome 7p15-21, is
approximately 5kb long and has 5 exons and 4 introns. The main causes of polymorphism are promoter regions —597, =572,
and —174. These polymorphisms affect the quantity of IL-6 in the body and may be associated with the development of
a variety of diseases. Some studies abroad have shown that there is a correlation between the IL-6 gene polymorphism and
CHD. IL-6 is an important local and circulating marker of coronary artery plaque inflammation events, and has a more
important role than C-reactive protein in the occurrence of CHD. The IL-6 gene is one of the important candidate genes for the
onset of CHD.® The level of IL-6 in the circulation can be used to predict the survival rate of patients with unstable angina and
to identify the population that benefits from coronary intervention therapy.’ The IL-6 174G/C mutation and IL-6 plasma levels
can be used to predict CHD in first-degree healthy relatives of CHD patients. There have also been reports on the correlation
between diabetes and IL-6 gene polymorphisms.'® Prolonged exposure to high levels of glucose in the blood (chronic
hyperglycemia) leads to several metabolic and structural changes in the body. These changes include the production of
advanced glycation end products, abnormal activation of signaling pathways, such as protein kinase C, increased production of
reactive oxygen species, and abnormal stimulation of hemodynamics through the renin-angiotensin system.'' These altera-
tions have detrimental effects on various organs and systems, leading to the development and progression of several chronic
diseases, including cardiovascular disease, diabetes, and diabetic complications. As an inflammatory agent, IL-6 is tightly
linked to endocrine function, and IL-6 levels are abnormally increased in patients with type 2 diabetes and insulin resistance.
Experiments have shown that IL-6, in conjunction with other inflammatory cytokines, causes apoptosis in pancreatic islets and
functions as a predictor and pathogenic marker for the course of type 2 diabetes mellitus.'?

As a result, experts believe that higher IL-6 levels may relate to the establishment of type 2 diabetes.'® The rs1800795
GC gene polymorphism, which is located in the 572 G/C gene locus promoter of the type 2 diabetes gene in the Chinese
population, is strongly associated with the severity of type 2 diabetes and diabetic nephropathy. Additionally, individuals
with rs1800795 GC and rs1800796 GG IL-6 genotypes may have a higher risk for proliferative diabetic retinopathy
among type 2 diabetes patients. Furthermore, these genotypes are linked to increased expression of IL-6 at the mRNA
and protein levels.'* The role of the inflammatory response in the development of type 2 diabetes complications has been
confirmed at the genetic level;'*'® however, there is inconsistency among studies with respect to the association between
IL-6 gene polymorphisms and CHD, as well as diabetes complications.'®™'® Furthermore, no studies have focused on the
link between type 2 diabetes patients with co-existing CHD and the IL-6 gene-572 G/C gene polymorphism.

In the current study we determined the relationship between type 2 diabetes patients with co-existing CHD and the
IL-6 gene-572 G/C gene polymorphism, as well as the connection with the severity of CAD. This study will contribute
new scientific knowledge for the prevention and personalized management of type 2 diabetes complicated by CHD.

Materials and Methods

Research Subjects

This retrospective study selected 104 patients who were diagnosed with diabetes and admitted to our hospital from
January 2019 to December 2020. Baseline variables, including age, gender, cigarette smoking history, alcohol consump-
tion history, body mass index, family history of CHD, history of diabetes, and blood glucose control, were analyzed. The
exclusion criteria included patients with infectious and non-infectious inflammatory diseases, severe heart failure
(New York Heart Association functional class III or higher),'® severe arrhythmias, acute myocardial infarction, abnormal
liver function (chronic liver disease [such as cirrhosis] or biochemical evidence of a liver disorder [such as a bilirubin
level > 2 times the upper limit of normal combined with alanine aminotransferase/aspartate aminotransferase/alkaline
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phosphatase levels > 3 times the upper limit of normal]), abnormal kidney function (long-term dialysis, kidney
transplantation, or a serum creatinine level > 200 pmol/L), tumors, and hematologic diseases.

The study protocol was approved from the institutional Ethical Review Committee of the First Hospital of Shanxi
Medical University. The entire study was conducted in compliance with the Helsinki Declaration. Written informed
consent forms were waived by the Ethical Review Committee because this was a retrospective study. Oral informed
consent was confirmed by the participants. The study complies with patient data confidentiality, and the patients are in
anonymity data in this study, the patient data are protected and will not be used for any other purpose.

Study Groups

The enrolled diabetes patients were split into two groups based on clinical data and coronary angiography results
according to the diagnostic criteria for ischemic heart disease developed by the International Society of Cardiology and
the World Health Organization,”>' as follows: diabetes group (group A, 27 patients); and diabetes with CHD group
(group B, 77 patients). The severity of coronary artery stenosis was further evaluated for 70 of the 77 patients in the
diabetes with CHD group using the Syntax score, which was calculated based on the coronary angiography results (the
other 7 patients were diagnosed with CHD based on clinical information and did not undergo coronary angiography)
according to the 2014 European Society of Cardiology/European Association of Cardio-Thoracic Surgery myocardial
revascularization recommendations.*? All lesions with a lumen diameter of 1.5mm and a stenosis of 50% were
considered for calculating the Syntax score. The Syntax score®> was independently calculated by two experienced
interventional cardiologists who were unaware of the study protocol and patient characteristics when reviewing all
selected patient coronary angiography images. When the results of the two cardiologists were inconsistent, another senior
physician was consulted to reach a consensus through discussion among the three cardiologists. Based on the Syntax
score, group B was further divided into a low-score group (Syntax score = 0-22 [n=44]), a medium-score group (Syntax
score = 23-32 [n=15]), and a high-score group (Syntax score >33 [n=11]).

Testing Indicators
Upon admission the morning following a fast, the IL-6, glycated hemoglobin (HbA1c), total cholesterol (TC), triglycer-
ides (TG), low-density lipoprotein-cholesterol (LDL-C), and high-density lipoprotein-cholesterol (HDL-C) levels were
measured in all patients.

Serum IL-6 Measurement

Peripheral venous blood (2 m1) was collected from the study subjects after fasting, centrifuged at 3500 rpm for 15 min,
and the serum was separated and stored at —20°C. The enzyme-linked immunosorbent assay (ELISA) was used to
measure the IL-6 levels following the specific steps provided in the Kkit.

IL-6 —572G/C Gene Polymorphism Analysis

The polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) method was used to analyze the
IL-6 —572G/C gene polymorphism. The specific steps were as follows: (D3 mL of peripheral venous blood was collected
from all participants with EDTA anticoagulation and the Qiagen DNA extraction kit was used to extract genomic DNA;
(@ IL-6 primers were designed using Primer Express software (v2.0) based on the reference sequence; (3) restriction
enzyme digestion was performed; 4 gel electrophoresis was performed; and () the allele frequencies were calculated
using the Hardy-Weinberg equation.**

Statistical Analysis

The statistical analysis was performed using SPSS (version 26.0). A chi-square test, one-way ANOVA, and Bonferroni
test were used to compare the differences in demographic characteristics, lifestyle factors, IL-6 levels, lipid levels,
HbAlc, and genotype frequency between the groups. The Mann—Whitney U-test was used to compare quantitative data
with and without a normal distribution. Normally distributed data are presented as the mean + standard deviation, while
non-normally distributed data are expressed as the median (P25, P75). Qualitative data, expressed as rates or percentages,
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were compared using a chi-square or Fisher’s exact test. Logistic regression analysis was used to evaluate the association
between the IL-6-572G/C gene polymorphism, susceptibility to CHD, and the degree of coronary stenosis. A significance
level of P<0.05 was used for all statistical analyses.

Results

Comparison of Baseline Data Between Groups A and B

There were no significant differences between the two groups with respect to gender (P=0.463), body mass index [BMI]
(P=0.133), cigarette smoking history (P=0.154), alcohol consumption history (P=0.594), family history of CHD
(P=0.398), the presence or absence of hypertension (P=0.580), duration of diabetes (P=0.340), and blood glucose control
vis-A-vis HbAlc (P=0.342), thus confirming comparability between the two groups. The mean age of group B was
greater than the simple diabetes group (P=0.006; Table 1).

Comparison of Blood Lipids, IL-6, and HbAIc Levels Between Groups A and B

Group B had lower HDL-C (Z=-2.827, P=0.005) and higher IL-6 levels (Z=—3.510, P<0.001) compared to group
A. There was no significant difference in TC (P=0.352), TG (P=0.362), LDL-C (P=0.711), or HbAlc (P=0.342) between
the two groups (Table 2).

Comparison of IL-6 —572G/C Genotype Frequency Between Groups A and B

The chi-square test showed a significant difference in the distribution of IL-6 —572G/C genotypes between the two
groups (¥2=8.682, P=0.013), with the CC genotype frequency being highest in the pure diabetes group and the GC
genotype frequency being highest in the diabetes combined with CHD group. There was also a significant difference in
the G and C allele frequencies between the two groups (¥2=9.477, P=0.002), with group B having a higher G allele
frequency than group A (Table 3).

Table | Comparison of Baseline Information for Group A and Group B

Group A (n=27) | % Group B (n=77) | % PItIZ P
Age(y) 58.15%12.34 64.83+9.89 2.827 0.006
Sex 0.544 0.463
Female 12 44.4% 49 63.6%
Male 15 55.6% 28 36.4%
BMI, kg/m2 26.45+3.43 25.30+3.38 -1.513 0.133
Smoking history 2.066 0.154
No 19 70.4% 42 54.5%
Yes 8 29.6% 35 45.5%
History of alcohol consumption 0.287 0.594
No 23 85.2% 62 80.5%
Yes 4 14.8% 15 19.5%
Family history of coronary artery disease 0.722 0.398
No 24 88.9% 63 81.8%
Yes 3 11.1% 14 18.2%
High blood pressure 0.308 0.580
No 10 37% 24 31.2%
Yes 17 63% 53 68.8%
Duration of diabetes, year 0.55(0.00, 6.00) 2.50(0.00, 10.00) —0.955 0.340
HbAIC 6.68(5.93, 7.56) 6.91(6.16, 7.78) —0.949 0.342

Abbreviations: BMI, body mass index; HbAIC, glycated hemoglobin.
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Table 2 Comparison of Lipid, IL-6, and HbA|C Levels Between Group A and Group B

Group A (n=27) Group B (n=77) Z/t* P
TC, mmol/L 429+1.21 4.04+1.28 —0.940 0.352
TG, mmol/L 1.32(1.03, 2.36) 1.77(1.19, 2.36) -0.912 0.362
LDL-C, mmol/L 2.65+0.78 2.58+0.86 —0.355 0.711
HDL-C, mmol/L 1.03(0.90, 1.30) 0.88(0.79, 1.06) —2.827 0.005
IL-6 1.50(1.50, 2.91) 4.04(2.12, 6.04) -3.510 <0.001
HbAIC 6.68(5.93, 7.56) 6.91(6.16, 7.78) —0.949 0.342

Note: *Z Test.

Abbreviations: TC, total cholesterol; TG, triglycerides; LDL-C, low-density lipoprotein cholesterol; HDL-C,

high-density lipoprotein cholesterol; IL-6, interleukin 6; HbAIC, glycated hemoglobin.

Table 3 Comparison of Genotype Frequencies of IL-6 —572G/C in Group A and

Group B
IL-6 Group A | % Group B | % e P
(n=27) (n=77)
-572G/C 8.682 0.013
GG 3 11.1% 21 27.3%
GC 7 25.9% 32 41.6%
CcC 17 63.0% 24 31.2%
9.477 0.002
G 13 24.1% 74 48.1%
C 41 75.9% 80 51.9%

Correlation Between the IL-6 —572G/C Genotype and the Combined Occurrence of

Diabetes and CHD
The risk of CHD in the GG genotype was 4.958-fold higher (95% CI: 1.273, 19.318; P=0.021) than the CC genotype and
the risk in the GC genotype was 3.238-fold higher (95% CI: 1.159, 9.044; P=0.025). The risk of CHD in the G allele was
2.917-fold higher (95% CI, 1.450, 5.871; P=0.03; Table 4) than the C allele.

Comparison of Baseline Data Between Different Coronary Artery Lesion Severity
Groups in Group B
There were no differences in age (t=1.227, P=0.300), gender (y2=1.540, P=0.222), BMI (t=1.059, P=0.352), cigarette
smoking history (y2=0.224, P=0.800), alcohol consumption history (y¥2=0.380, P=0.685), presence or absence of hyperten-
sion (y2=1.355, P=0.265), duration of diabetes (Z=0.876, P=0.645), and blood glucose control vis-A-vis HbAlc (Z=0.137,

Table 4 Genetic Polymorphisms of IL-6 =572 G/C Correlated with the Development of Coronary
Heart Disease in Diabetic Patients

-572GIC GroupA | % GroupB | % OR (95% CI) P
(n=27) (n=77)

GG 3 1% |2 273% | 4958(1.273, 19.318) | 0.021

GC 7 259% | 32 41.6% 3.238(1.159, 9.044) 0.025

cc 17 630% | 24 31.2% 1.0

G 13 24.1% | 74 48.1% | 2.917(1.450, 5.871) 0.03

c 41 75.9% | 80 51.9% 1.0
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P=0.934) among the three groups, indicating comparability. There was a difference in family history of CHD among the three
groups, with a higher proportion of the high Syntax score group having a family history than the middle Syntax score group,
and the middle Syntax score group having a higher proportion than the low Syntax score group (¥2=3.598, P=0.033; Table 5).

Comparison of Blood Lipids, IL-6, and HbAIc Levels as a Function of Coronary Artery
Lesion Severity in Group B

The low score group had higher HDL-C levels than the middle- and high-score groups (Z=8.197, P=0.017), indicating
differences in HDL-C levels between the three groups. The high-score group had higher levels of IL-6 than the middle-
and low-score groups (Z=6.511, P=0.039). The TC (Z=0.282, P=0.244), TG (Z=0.607, P=0.738), LDL-C (t=2.371,
P=0.306), and HbAlc (Z=0.137, P=0.934) levels did not differ significantly among the 3 groups (Table 6).

Table 5 Comparison of Baseline Information of Different Coronary Lesion Degree Groups in Group B

Low Syntax % Medium, Syntax % High Syntax % bl P
Score (n=44) Score (n=15) Score (n=11) F*
Age (y) 63.23%10.80 62.73+9.41 67.33%£10.92 1.227 | 0.300
Sex 1.540 | 0.222
Female 19 43.2% 4 26.7% 2 18.2%
Male 25 56.8% I 73.3% 9 81.8%
BMI, kg/im2 26.23+3.50 24.35%3.72 25.35%2.48 1.059 | 0.352
Smoking history 0.224 | 0.800
No 25 56.8% 53.3% 45.5%
Yes 19 43.2% 46.7% 54.5%
History of alcohol 0.380 | 0.685
consumption
No 35 79.5% 13 86.7% 8 72.7%
Yes 9 20.5% 2 13.3% 3 27.3%
Family history of coronary 3.598 | 0.033
artery disease
No 39 88.6% 12 80% 6 54.5%
Yes 5 11.4% 3 20% 5 45.5%
High blood pressure 1.355 | 0.265
No 9 20.5% 6 40% 4 36.4%
Yes 35 79.5% 9 60% 7 63.6%
Duration of diabetes, years 3.00(0.10, 10.00) 1.00(0.05, 6.00) 1.00(0.00, 13.50) 0.876 | 0.645
HbAIC 6.91(6.27, 7.76) 6.90(6.18, 7.15) 6.90(6.18, 7.15) 0.137 | 0.934

Note: *Chi-square test.
Abbreviations: BMI, body mass index; HbAIC, glycated hemoglobin.

Table 6 Comparison of Lipid, IL-6, and HbAIC Levels in Different Coronary Lesion Degree Groups

in Group B
Low Syntax Medium Syntax High syntax Z/F* P
Score (n=44) Score (n=15) Score (n=11)
TC, mmol/L 4.09(3.32, 4.76) 3.90(2.92, 4.68) 3.14(2.93, 4.72) 0.282 0.244
TG, mmol/L 1.57(1.02, 2.22) 2.38(1.46, 2.80) 1.61(1.32, 1.85) 0.607 0.738
LDL-C, mmol/L 2.70+0.99 2.54+0.86 2.35+0.82 2371 0.306
HDL-C, mmol/L | 1.02(0.85, I.15) 0.76(0.72, 0.88) 0.86(0.76, 1.20) 8.197 0.017
IL-6 2.14(1.50, 4.26) 4.35(2.53, 5.20) 6.22(1.50, 8.79) 6.511 0.039
HbAIC 6.91(6.27, 7.76) 6.90(6.18, 7.15) 7.13(5.58, 8.42) 0.137 0.934

Note: *Z Test.

Abbreviations: TC, total cholesterol; TG, triglycerides; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density
lipoprotein cholesterol; IL-6, interleukin 6; HbAIC, glycated hemoglobin.

https:

3604 Diabetes, Metabolic Syndrome and Obesity 2023:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Yao et al

Comparison of IL-6 —572G/C Genotype Distribution as a Function of Coronary

Artery Lesion Severity in Group B

There was a significant variation in the distribution of IL-6 —572G/C genotypes among the three groups according to the
chi-square test (y2=1.743, P=0.034). The low-score group had a higher percentage of the CC genotype, while the high-
score group had a higher percentage of the GC genotype. There was no significant difference in the G/C allele frequency
among the 3 groups (¥2=1.370, P=0.504; Table 7).

Correlation Between the IL-6 —572G/C Genotype and the Severity of CAD in Group B
The risk ratio for increased severity of CAD in group B with the GG and GC genotypes was 9.346 (95% CI: 2.063, 42.31;
P=0.004; Table 8), and 3.589 (95% CI: 0.872, 14.776; P=0.077) compared to the CC genotype, respectively. The G allele
increased the risk ratio for increased CAD severity in group B by 2.455 (95% CI: 1.207,4.993; P<0.001) compared to the C allele.

Correlation Between the IL-6 —572G/C Genotype and Blood Lipids, IL-6, and

Glycosylated Hemoglobin

According to Table 9, The IL-6 levels were significantly different among the three IL-6 —572G/C genotype groups; the
GG group had higher levels than the GC group and the GC group had higher levels than the CC group (Z=12.210,
P=0.002; Table 9); however, no significant differences existed with respect to the TC (Z=1.800, P=0.407), TG (Z=1.048,
P=0.592), LDL-C (Z=1.285, P=0.526), HDL-C (Z=0.358, P=0.836), and HbAlc levels (Z=0.218, P=0.897) among the
three IL-6 —572G/C genotype groups.

Discussion

Both diabetes and CHD pose significant risks to human health and are major global public health concerns. An
independent risk factor for CHD is diabetes. Numerous studies have raised the possibility that chronic inflammation
may contribute to the emergence of cardiovascular disease.”> >’ Chronic inflammation and some forms of cardiovascular

Table 7 Genotype Frequencies of IL-6 =572 G/C in Different Coronary Lesion Degree Groups in Group B

IL-6 Low Syntax % Medium % High Syntax % e e
Score (n=44) Syntax (n=15) Score (n=11)
-572GIC 1.743 0.034
GG 6 13.6% 3 20% 2 18.2%
GC I5 34.1% 6 40% 5 45.5%
CcC 23 52.3% 6 40% 4 36.4%
1.370 0.504
G 27 30.7% 12 40% 9 40.9%
C 6l 69.3% 18 60% 13 59.1%

Table 8 Correlation of Genetic Polymorphisms of IL-6 —572 G/C with the Degree of Coronary Artery Disease in Patients with
Diabetes Mellitus Combined with Coronary Artery Disease

—572G/C | Low Syntax % Medium % High Syntax % OR (95% CI) P
Score (n=44) Syntax (n=15) Score (n=11)
GG 6 13.6% 3 20% 2 18.2% 9.346(2.063, 42.31) 0.004
GC 15 34.1% 6 40% 5 45.5% 3.589(0.872, 14.776) 0.077
CcC 23 52.3% 6 40% 4 36.4% 1.0
G 27 30.7% 12 40% 9 40.9% 2.455(1.207, 4.993) <0.001
C 6l 69.3% 18 60% 13 59.1% 1.0
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Table 9 Comparison of Genotypes of IL-6 —572 G/C with Blood Lipid, IL-6, and Glycated Hemoglobin

Levels

-572GIC GG (n=24) GC (n=39) CC (n=41) z P

TC, mmol/L 4.04(3.06, 4.33) 4.04(3.13, 4.80) 4.10(3.16, 5.36) 1.800 0.407
TG, mmol/L 1.64(1.04, 1.95) 1.80(1.09, 2.37) 1.62(1.18, 2.68) 1.048 0.592
LDL-C, mmol/L 2.60(1.96, 2.86) 2.55(1.91, 2.98) 2.71(1.97, 3.26) 1.285 0.526
HDL-C, mmol/L 0.89(0.82, 1.04) 0.97(0.83, 1.07) 0.90(0.78, 1.19) 0.358 0.836
IL-6 5.83(2.06, 8.93) 4.03(1.71, 5.09) 2.01(1.50, 3.05) 12.210 0.002
HbAIC 6.57(6.15, 7.71) 6.85(6.57, 6.91) 6.91(6.25, 7.65) 0.218 0.897

Abbreviations: TC, total cholesterol; TG, triglycerides; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein
cholesterol; IL-6, interleukin 6; HbAIC, glycated hemoglobin.

disease are accelerated by persistent inflammatory states.”” >’ Human IL-6, a cytokine with pro-inflammatory properties,
is encoded by the IL-6 gene; IL-6 was cloned and discovered in 1986.*°

The IL-6 gene is found on chromosome 7p15-p21 and has five exons and four introns. A precursor protein with 212
amino acids in length is encoded by the IL-6 gene using a mature peptide of 184 amino acids and a signal sequence of 28
amino acids.’'”? An essential part of the inflammatory response during AS can be attributed to the cytokine, IL-6.%°
These data have led to the conclusion that increased IL-6 levels are linked to cardiovascular events.?**33

Our study provided evidence that IL-6 gene polymorphism is associated with an increased risk of developing CHD
and the severity of coronary artery stenosis in diabetic patients. Specifically, the IL-6-572G/C polymorphism was shown
to be associated with a higher risk of CHD in the Chinese population. These findings are in agreement with previous
studies that have demonstrated a positive correlation between plasma IL-6 levels and atherosclerotic calcification in
patients with chronic renal disease.>® Additionally, our results are consistent with the findings of Elsenberg et al,>> who
reported that plasma IL-6 levels were significantly higher in patients with CHD compared to the control group.

The structure and quantity of gene products can be altered by genetic polymorphism, which ultimately affects how the gene
products function.>” The expression and functionality of the IL-6 protein may be impacted by IL-6 gene polymorphism, thus
changing vulnerability to cardiovascular disease. Contradictory findings have been presented in prior studies that investigated
the connection between IL-6 gene polymorphism and the prevalence of cardiovascular disease.”’"° The IL-6 —572C/G
polymorphism and the risk of cardiovascular events are not linked according to Song et al.?’

Li et al’” reported that the GG genotype of IL-6-572C/G was linked to an elevated risk of CAD in a group of Chinese
individuals. In their study of 402 CHD patients and 402 controls, Wang et al*® found no association between CHD and
the IL-6-572C/G polymorphism, but a strong link between susceptibility to CHD and the IL-6-174G/C polymorphism, in
402 CHD patients and 402 controls. According to one study, the IL-6 gene 572 C/G CC genotype has a protective
effect.’® The research also showed that the IL-6 gene 572 C/G genotypes CG and GG enhanced the risk of CHD.*® The
Han population in China has much higher levels of the GG/GC genotype and allele G of —572 than the control group
according to Fu et al.** The —572G/C gene polymorphism is linked to vulnerability to CHD by Hongmei et al.*!

Our study showed that patients with diabetes and CHD were older and IL-6 levels, and lower HDL-C compared to patients
with simple diabetes. In addition, with the increase in CAD severity in patients with diabetes and CHD, IL-6 levels gradually
increased and HDL-C gradually decreased. Furthermore, the GG and GC genotypes, and IL-6-572G/C G allele were shown to
be associated with an increased risk of susceptibility to CAD and the severity of coronary artery stenosis. Therefore, IL-
6-572G/C gene polymorphism is associated with the occurrence of diabetes and CHD and the severity of CAD.

Limitations in the Current Study

The current study had a limited sample size and geographic scope, thus diminishing the generalizability of the study.
Therefore, there is a need to increase the sample size and expand the coverage area to enhance the representativeness of
the study. The mechanisms underlying how the interleukin-6-572G/C gene polymorphism contributes to CAD, as well as

the associations between other interleukin-6 gene polymorphisms and the onset and progression of CAD, both require
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further study. Additionally, there is a need to investigate other inflammatory factors, such as interleukin-10 and CRP, and
the relationship to the incidence of CHD.

Conclusion

In conclusion, the association between IL-6 gene polymorphisms and susceptibility to cardiovascular disorders in individuals
with diabetes is discussed herein, thus drawing attention to the conflicting results of other studies and offers novel evidence
that the IL-6 —572G/C gene polymorphism increases the risk of CAD and augments the severity of coronary artery stenosis in
Chinese patients with diabetes. The study also showed that individuals with diabetes and CAD had lower HDL-C levels and
higher IL-6 levels than patients with diabetes alone. Overall, the evidence points to a potential involvement of IL-6 gene
polymorphisms in the onset and severity of cardiovascular disease in individuals with diabetes. These specific findings suggest
that IL-6 gene polymorphisms may facilitate CHD prevention efforts in a genetic-specific diabetic population.
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