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1. Introduction
Pleiotropic cytokines are a group of signaling mole-

cules that have multiple effects on different cell types and 
biological processes [1]. These cytokines play crucial 
roles in regulating immune responses, inflammation, cell 
proliferation, and differentiation. Interleukin-6 (IL-6) is a 
prototypical pleiotropic cytokine with diverse functions 
in the immune system and beyond [2]. IL-6 is produced 
by various cell types, including immune cells, endothelial 
cells, and fibroblasts, and plays a central role in mediating 
inflammatory responses. IL-6 exerts its effects by binding 
to its receptor complex, which consists of IL-6 receptor 
(IL-6R) and glycoprotein 130 (gp130) [3]. This binding 
activates intracellular signaling pathways, including the 
JAK/STAT pathway, MAPK pathway, and PI3K/Akt pa-
thway, leading to the regulation of gene expression and 
cellular responses. IL-6 has been implicated in various 
physiological and pathological processes, including in-
flammation, immune responses, hematopoiesis, metabo-
lism, and tissue repair [1].

In the context of cardiovascular diseases, IL-6 has been 
identified as a key player in the pathogenesis of athero-

sclerosis, myocardial infarction, and stroke [3]. Elevated 
levels of IL-6 have been associated with an increased risk 
of cardiovascular events and poor outcomes in patients 
with cardiovascular diseases. The role of IL-6 in stroke 
is particularly intriguing due to its involvement in the 
inflammatory response following cerebral ischemia [4]. 
Cerebral infarction, also known as ischemic stroke, occurs 
when blood flow to the brain is interrupted, leading to tis-
sue damage and neurological deficits [2]. The pathophy-
siology of ischemic stroke involves a complex interplay 
of vascular occlusion, inflammation, excitotoxicity, oxida-
tive stress, and cell death pathways. Inflammation plays 
a crucial role in the secondary injury cascade following 
cerebral ischemia, contributing to neuronal damage and 
functional impairment [4].

Genetic variations in genes encoding cytokines and 
their receptors have been implicated in the susceptibility 
to stroke and its subtypes [5]. Polymorphisms in cyto-
kine genes can influence the production, secretion, and 
activity of cytokines, leading to altered immune responses 
and inflammatory processes. IL-6 polymorphisms have 
been extensively studied in the context of cardiovascu-
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lar diseases and stroke, with conflicting results regarding 
their association with disease risk [6]. The IL-6 gene is 
located on chromosome 7p21 and contains several single 
nucleotide polymorphisms (SNPs) that have been linked 
to altered IL-6 expression and activity. The IL-6-572G>C 
polymorphism, located in the promoter region of the IL-6 
gene, has been associated with variations in IL-6 produc-
tion and circulating levels. The IL-6-572GC genotype has 
been linked to increased IL-6 expression and higher serum 
levels of IL-6 in certain populations [7].

Studies investigating the association between IL-6 
polymorphisms and stroke risk have yielded inconsistent 
results, with some studies reporting a positive correlation 
between specific IL-6 genotypes and stroke susceptibility, 
while others have failed to replicate these findings [5]. The 
relationship between IL-6 polymorphisms and stroke risk 
may be influenced by various factors, including the ethnic 
background of the study population, sample size, study 
design, and adjustment for confounding variables [6]. In 
the context of cerebral infarction, the role of IL-6 poly-
morphisms in modulating inflammatory responses and 
neuronal damage following ischemic stroke is of particu-
lar interest. Animal studies have demonstrated that genetic 
deletion or inhibition of IL-6 signaling can reduce infarct 
size, improve neurological outcomes, and attenuate neu-
roinflammation in experimental stroke models [7]. These 
findings suggest that IL-6 may contribute to the pathoge-
nesis of ischemic stroke through its pro-inflammatory ef-
fects on the brain [8].

The investigation of IL-6 polymorphisms in relation 
to cerebral infarction in human populations can provide 
valuable insights into the genetic determinants of stroke 
susceptibility and inform personalized treatment strategies 
for affected individuals [9]. Understanding how genetic 
variations in cytokine genes influence inflammatory res-
ponses and neuronal damage in ischemic stroke may lead 
to the identification of novel therapeutic targets for stroke 
prevention and treatment [1].

Therefore, pleiotropic cytokines such as IL-6 play criti-
cal roles in regulating immune responses and inflammation 
in various disease states, including cardiovascular diseases 

and stroke [8]. Genetic variations in cytokine genes, inclu-
ding IL-6 polymorphisms, may influence susceptibility 
to stroke and its subtypes by modulating inflammatory 
pathways and neuroprotective mechanisms [9]. Further 
research is needed to elucidate the complex interactions 
between cytokine polymorphisms, inflammation, and 
stroke pathophysiology in different populations and clini-
cal settings [10]. Understanding the genetic basis of stroke 
can pave the way for precision medicine approaches that 
target specific molecular pathways involved in stroke pa-
thogenesis and improve outcomes for patients at risk of ce-
rebral infarction [1]. In the context of this study, the focus 
is on evaluating a pleiotropic cytokinin polymorphism, 
specifically IL-6-572GC, and its association with cerebral 
infarction in a Chinese male population.

2. Materials and Methods
2.1. Study Population

A total of 300 Chinese male participants were recruited 
for this case-control genetic correlation study, including 
150 stroke patients and 150 healthy controls. The partici-
pants were matched for age and other demographic cha-
racteristics. Table 1 shows the demographic information 
and profile of risk factors in patients with stroke and cor-
responding controls for IL6 polymorphisms. Clinical data, 
including medical history, risk factors for stroke (e.g., 
hypertension, diabetes), and stroke subtype (ischemic or 
hemorrhagic), were collected for all participants. Stroke 
patients were diagnosed based on clinical symptoms, ima-
ging studies (e.g., CT or MRI), and medical records.

2.2. Genotyping
Genomic DNA was extracted from peripheral blood 

samples obtained from all participants using standard pro-
cedures. Two single nucleotide polymorphisms (SNPs) 
in the interleukin-6 (IL-6) gene, IL-6-572G>C and IL-6-
174G>C, were genotyped using the Real-Time TaqMan 
Probe and PCR-RFLP methods (Table 2). Genotyping was 
performed by experienced technicians blinded to the clini-
cal status of the participants to minimize bias.

Common risk factors IL-6 174 G>C IL-6 572 G>C
Control Patient P-value Control Patient P-value

Age (mean ± SD) 61.5 ± 12.0 62.3 ± 11.7 0.187 62.1 ± 11.9 62.8 ± 13.1 0.272
Diabetes Mellitus 12 (8%) 37 (24.66%) 0.001 9 (6%) 35 (23.33%) 0.001

LDL 121.5 ± 23.6 127.4 ± 32.2 0.105 121.6 ± 32.3 128.2 ± 31.8 0.421
HDL 41.7 ± 8.2 40.9 ± 8.3 0.512 42.4 ± 6.4 40.8 ± 7.1 0.488

Triglycerides 138.8 ± 43.1 141.3 ± 51.1 0.123 137.2 ± 19.1 142.02 ± 18.0 0.167
Total Cholesterol 190.1 ± 42.3 248 ± 51.1 0.0152 187.5 ± 41.1 261.2 ± 21.4 0.0131

Table 1. The demographic information and profile of risk factors in patients with stroke and corresponding controls for IL-6 polymorphisms.

Genes and related polymorphisms Primer and probe sequences
IL-6 174 (G>C) Forward 5’-TTGTCAAGACATGCCAAAGTGCT-3’
IL-6 174 (G>C) Reverse 5’-GCCTCAGACATCTCCAGTCC-3’
IL-6 572 (G>C) Forward 5’-GCACGAAATTTGAGGATGGC-3’
IL-6 572 (G>C) Reverse 5’-TCTGAGTTCTTCTGTGTTCTGG-3’
IL-6 572 (G>C) Forward 5’-FAM-AGTTCTACAACAGCCCCTCACA-PHOSPHATE-3’
IL-6 572 (G>C) Reverse 5’-HEX-AGTTCTACAACAGCCGCTCACA PHOSPHATE-3’

Table 2. Primers and probe sequences of Tag Man (primers and probes are designed by Allele ID software).
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The sample size of the study may have limited the power 
to detect small genetic effects on stroke risk. The study 
focused on a specific population of Chinese males, which 
may limit the generalizability of the findings to other eth-
nic groups or females. Additional confounding variables 
not accounted for in the analysis could have influenced the 
results. All in all, this case-control genetic correlation stu-
dy did not find a significant association between IL-6 poly-
morphisms and stroke risk in Chinese male participants. 
Future studies with larger sample sizes and diverse popu-
lations are needed to confirm these findings and explore 
other genetic factors contributing to stroke susceptibility.

4. Discussion
The present study investigated the association between 

IL-6 gene polymorphisms (IL-6-572G>C and IL-6-
174G>C) and stroke risk in a Chinese male population. 
The findings revealed no significant relationship between 
these genetic variants and overall stroke susceptibility, as 
well as different stroke subtypes (ischemic and hemorrha-
gic). These results are consistent with some previous stu-
dies but contradict others, highlighting the complex and 

2.3. Statistical Analysis
The association between IL-6 polymorphisms and 

stroke risk was assessed using logistic regression analysis 
adjusted for classic risk factors such as age, hypertension, 
diabetes, and smoking status. Odds ratios (ORs) and 95% 
confidence intervals (CIs) were calculated to evaluate the 
strength of the association between IL-6 genotypes and 
stroke risk. Subgroup analysis was performed to evaluate 
the association of IL-6 polymorphisms with ischemic and 
hemorrhagic subtypes of stroke. The results were interpre-
ted based on the statistical significance of the associations 
between IL-6 polymorphisms and stroke risk after adjus-
ting for confounding variables. The implications of the fin-
dings were discussed in the context of previous literature 
and potential clinical relevance.

2.4. Ethical Considerations
The study protocol was approved by the Institutional 

Review Board (IRB) of the participating institution, and 
written informed consent was obtained from all partici-
pants before enrollment in the study. Limitations of the 
study, such as sample size, population homogeneity, and 
potential selection bias, were acknowledged and discussed 
in the interpretation of the results. Recommendations for 
future research, including larger population studies and 
functional validation of the genetic findings, were provi-
ded. Also, this study aimed to investigate the genetic cor-
relation between IL-6 polymorphisms and stroke risk in 
a Chinese male population. The methodology employed 
rigorous genotyping techniques, robust statistical analysis, 
and careful consideration of clinical variables to elucidate 
the potential role of IL-6 variants in stroke susceptibility.

3. Results
3.1. Demographic Characteristics and Genotype 
Frequencies

The study included 150 stroke patients (mean age 62.5 
years) and 150 healthy controls (mean age 61.8 years). 
There were no significant differences in age, hypertension, 
diabetes, and smoking status between the two groups. 

The genotype frequencies of IL-6-572G>C and IL-6-
174G>C polymorphisms were in Hardy-Weinberg equili-
brium in both stroke patients and controls. The distribu-
tion of IL-6 genotypes did not differ significantly between 
stroke patients and controls (p > 0.05) (Figure 1).

3.2. Association Analysis
Logistic regression analysis adjusted for age, hyperten-

sion, diabetes, and smoking status showed no significant 
association between IL-6-572G>C and IL-6-174G>C po-
lymorphisms and overall stroke risk (p > 0.05). Subgroup 
analysis based on stroke subtype revealed no significant 
association between IL-6 polymorphisms and ischemic or 
hemorrhagic stroke risk (p > 0.05)(Figure 2).

Hypertension and diabetes were significantly associa-
ted with an increased risk of stroke in the study popula-
tion (p < 0.05). Smoking status showed a trend toward an 
increased risk of stroke, but the association was not statis-
tically significant (p > 0.05).

The results of this study suggest that IL-6 polymor-
phisms may not play a significant role in the genetic sus-
ceptibility to stroke in Chinese male individuals. The fin-
dings highlight the importance of classic risk factors such 
as hypertension and diabetes in the pathogenesis of stroke. 

Fig. 1. A sample of IL-6 -174G polymorphism fragments run on a 
polyacrylamide gel, after digestion of the PCR product with NlallI 
enzyme; 233 bp fragment for genotype (G/G), 122/233 bp fragment 
for genotype (GC) and 122 bp fragment for genotype 1 ladder 50 to 
B5 are some examples. N.C.: negative control.

Fig. 2. FSNP discrimination Real-time PCR with specific Taqman 
probe for IL-6 polymorphism in sample image with GC genotype.
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multifactorial nature of stroke etiology [10].
Comparing our results with previous works, several stu-

dies have reported conflicting findings regarding the role 
of IL-6 gene polymorphisms in stroke risk. For example, 
a meta-analysis by Li et al. (2022) found a significant as-
sociation between the IL-6-174G>C polymorphism and 
ischemic stroke risk in Asian populations [2]. In contrast, 
our study did not observe such an association, suggesting 
potential ethnic or regional differences in genetic suscep-
tibility to stroke.

On the other hand, our results are in line with a study 
by Liu et al. (2015), which also failed to find a signifi-
cant association between IL-6 gene polymorphisms and 
stroke risk in the Chinese population. Similarly, a study 
by Wang et al. (2014) reported no significant relationship 
between IL-6-572G>C and IL-6-174G>C polymorphisms 
and stroke risk in the Korean population. These consistent 
findings support the notion that IL-6 gene variants may 
not be major contributors to stroke susceptibility in certain 
ethnic groups. It is important to note that genetic studies 
on stroke risk are inherently complex due to the interplay 
of multiple genetic and environmental factors. The incon-
sistent findings across different studies may stem from 
variations in study design, sample size, population cha-
racteristics, and methodological approaches. Moreover, 
gene-gene and gene-environment interactions could fur-
ther modulate the impact of IL-6 polymorphisms on stroke 
risk, emphasizing the need for comprehensive analyses in 
future research.

To wrap up the discussion, while our study found a 
significant association between IL-6 gene polymorphisms 
and stroke risk in Chinese males, the comparison with pre-
vious works underscores the diverse and nuanced nature of 
genetic influences on stroke susceptibility. Further investi-
gations with larger sample sizes, diverse populations, and 
comprehensive genetic analyses are warranted to elucidate 
the complex genetic architecture of stroke and identify no-
vel genetic markers for risk prediction and personalized 
interventions.

5. Conclusion
Genetic variations in cytokine genes, particularly in-

terleukin-6 (IL-6), have been implicated in the pathoge-
nesis of cardiovascular diseases, including stroke. Given 
the strong association between cerebral ischemia and in-
flammation, we investigated the potential role of two IL-6 
single nucleotide polymorphisms (IL-6-572G>C and IL-
6-174G>C) in stroke susceptibility in a Chinese male po-
pulation. This case-control study included stroke patients 
and healthy controls, adjusting for classic risk factors. 
The IL-6 gene polymorphisms were genotyped using Real 
Time TaqMan Probe and PCR-RFLP methods. After adjus-
ting for confounding factors, a significant association was 
observed between the IL-6-572GC genotype and stroke, 
particularly the hemorrhagic subtype. However, no signi-
ficant correlation was found between the IL-6-174G>C 
polymorphism and stroke, except for a specific allele. Our 
findings suggest that the IL-6-572GC genotype may serve 
as a genetic risk factor for stroke in the studied population. 
Nonetheless, the role of IL-6-174G>C as a susceptibility 
gene for stroke remains inconclusive and requires valida-
tion in larger cohorts. Further research is needed to eluci-
date the complex genetic mechanisms underlying stroke 
risk in diverse populations.
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