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Abstract: 

Metabolic syndrome is a cluster of metabolic abnormalities that has been related to an increased risk of 

cardiovascular disease and type 2 diabetes. Most people who have metabolic syndrome also suffer from additional 

metabolic disorders. These disorders include hypertension, abnormal lipid profiles, increased blood sugar, and 

insulin resistance. The goal of this study was to analyze the relationships between glucose, insulin, HOMA-IR (an 

estimate of insulin resistance), and lipids in people who had metabolic syndrome. Methods and components: All 

people included in the study agreed to take part. The "control group" consisted of 100 individuals of the same age 

and gender who were otherwise healthy. One hundred patients with metabolic syndrome were included in the second 

cohort. Normal-glycemic controls of the same age and sex were used as the non-metabolic syndrome group. 

Individuals in each group were classified as healthy if their BMI fell between 18.5-24.9 kg/m2, overweight if it was 

25.2-29.9 kg/m2, and obese if it was 30 kg/m2. There was a statistically significant difference between the two 

groups in terms of fasting blood glucose (FBS), hemoglobin A1c (Hba1c), and insulin mean values. The average 

total cholesterol (TC) and triacylglycerols (TAGs) levels of patients with metabolic syndrome and healthy control 

subjects. Significant differences in serum weight measures across the groups were found. Mean TAGs levels in 

patients with metabolic syndrome were around 33 % higher than normal, which is still within the normal range. The 

molecular insights gained from such studies are highly desirable for helping doctors keep hyperglycemia under 

control and halt the development of associated disorders. 
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INTRODUCTION: 

According to the estimation provided by the American Heart Association, it is projected that about three million 

individuals in the United States, specifically children and adolescents aged 12 to 19, are affected by metabolic 

syndrome [1]. The prevalence of this phenomenon increases to 44% among individuals categorized as overweight or 

obese within the pediatric population. Research conducted revealed that a significant proportion of the Indian 

population, specifically 19.52 percent of individuals surveyed, experienced the presence of metabolic syndrome. 

According to a recent study [2], the prevalence of metabolic syndrome was shown to be 35% higher among women 

in India compared to men. 

 

Metabolic syndrome is a cluster of metabolic problems that heighten an individual's susceptibility to cardiovascular 

disease and type 2 diabetes. Furthermore, individuals with metabolic syndrome commonly experience a range of 

other metabolic complications, including but not limited to elevated blood sugar levels, insulin resistance, atypical 

lipid profiles, and hypertension [1-5]. Glucose and insulin have a synergistic relationship within the physiological 

framework of the human body's metabolic pathways. Glucose serves as the predominant source of energy for the 

human body, whereas insulin, a hormone, plays a crucial role in regulating glucose metabolism by facilitating the 

uptake of glucose by cells [4,5]. Patients diagnosed with metabolic syndrome often experience insulin resistance 

[6,7], a physiological state defined by reduced responsiveness of the body to insulin signaling, leading to elevated 

blood glucose levels. The Homeostasis Model Assessment of Insulin Resistance (HOMA-IR) is a widely utilized 

approach that quantifies insulin resistance by evaluating fasting glucose and insulin concentrations. Elevated 

HOMA-IR levels have been found to be correlated with the presence of insulin resistance, as well as an augmented 

susceptibility to the development of type 2 diabetes and cardiovascular disease. Dyslipidemia is a medical condition 



Journal of Cardiovascular Disease Research   
 

ISSN: 0975-3583, 0976-2833      VOL14, ISSUE 08, 2023 
 
 

1561 
 

that is distinguished by increased concentrations of triglycerides and low-density lipoprotein cholesterol, as well as 

reduced levels of high-density lipoprotein cholesterol [8,9]. Dyslipidemia often coexists with insulin resistance and 

glucose intolerance, which are two additional characteristics of metabolic syndrome. In summary, there exists a 

significant interconnection between glucose, insulin, HOMA-IR, and lipids in individuals diagnosed with metabolic 

syndrome [8-10]. Metabolic syndrome is characterized by the presence of insulin resistance and is correlated with 

elevated blood glucose levels, abnormal lipid levels, and an augmented susceptibility to cardiovascular disease and 

type 2 diabetes [7-9]. The objective of this study was to investigate the associations among lipids, insulin, glucose, 

and HOMA-IR in individuals diagnosed with metabolic syndrome. 

 

MATERIALS & METHODS: 

Seventy-five patients with metabolic syndrome and seventy-five healthy people made up the 150 participants in the 

current study. Patients at the Chettinad Medical College and Research Centre were the subjects of this research. 

Before beginning the investigation, researchers waited for approval from the proper authorities. All subjects 

provided informed consent before the study began. Type 1 diabetics and those with T2DM who were diagnosed 

within the past five years were also excluded, as were those with pathological symptoms.  Concomitant conditions 

were absent in the non-diabetic, non-multivitamin taking controls. 

 

A hospital physician assessed all patients in both groups according to standard protocols and study 

inclusion/exclusion criteria. The control group consisted of seventy-five individuals without metabolic syndrome but 

of similar age and gender. In the second cohort, 75 patients with metabolic syndrome were added. Metabolic 

syndrome was identified using the ATP-III criteria. The control group consisted of volunteers of a comparable age 

and gender who had normal blood sugar levels to begin with. Standard medical procedures were used in each 

patient's examination. Metabolic syndrome was identified using the ATP-III criteria. By dividing each participant's 

kilogram weight by the square of their meter height, we were able to calculate their body mass index (BMI). Each 

participant was placed in one of three categories based on their body mass index. Each cohort's participants were 

further divided into three categories based on their BMI using the World Health Organization's diagnostic criteria for 

obesity in Asian populations: normal weight (18.5-24.9 kg/m2), overweight (25-29.9 kg/m2), and obese (30 kg/m2). 

In a sterile environment, 5ml of fasting venous blood was taken from each subject in both groups into flat 

receptacles using a disposable syringe and cannula. The samples were aliquoted and stored at 20 ° C after being 

centrifuged at 3000 rpm for 20 minutes to separate the serum from the blood. 

 

The DPEC - GOD/POD method, created by Avantor Laboratories, was used to analyze the glucose levels in the 

plasma. The reagents were synthesized by strictly adhering to the manual's instructions. The ClinRep full kit was 

utilized for HbA1C testing on the BioRad Diamant and Variant. Common values fall between 4.5–6.1%. Using an 

LDN IRMA reagent, the serum insulin concentration was determined. All the suggestions made by the manufacturer 

were implemented. With an inter- and intra-assay CV of 4.3% and 3.4%, respectively, sensitivity was calculated to 

be 0.5 IU/mL. Methods for calculating HOMA-IR were based on those developed by Muniyappa et al. (2008). For 

the lipid profile, serum TC was evaluated using the CHOD/POD method. TAG concentrations in the serum were 

measured using glycerol phosphate oxidase and peroxidase (Liquid stable). We determined the concentrations of the 

analytes in question using a kit purchased from Avantor Performance Materials India Limited in Dehradun, 

Uttarakhand, India. All of the suggestions made by the manufacturer were implemented. 

 

STATISTICAL ANALYSIS: 

The means of the variables of the two groups were compared using an unpaired "t" test. Furthermore, calculations 

were performed to determine the percentages. The examination of the link between the two variables was conducted 

through the utilization of scatter plots. Furthermore, calculations were performed to determine the percentages. The 

researchers achieved consensus on adopting a significance level of 0.05. 

 

RESULTS: 

The results are presented, which include a comparison of the two groups' fasting blood glucose (FBS), postprandial 

blood glucose (PP), glycated hemoglobin (HbA1c), insulin, and HOMA-IR readings. When the two groups were 

compared, there was a significant difference in fasting blood sugar (t=16.16; df=148; P 0.05), hemoglobin A1c 

(t=19.32; df=148; P 0.05), and insulin mean levels (t=12.34; df=148; P 0.05). Patients with metabolic syndrome had 
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a mean post-prandial blood glucose level of 153 (SD = 48) compared to 163.5 (SD = 23) in the healthy controls. We 

found that the HOMA-IR level was 26 % higher in people with metabolic syndrome compared to healthy controls. 

Because we used individuals of the same age and gender in both groups, the percentages improved. We calculated 

the HOMA-IR and measured the intensity of IR in both sets of subjects. 

 

When we compared the mean levels of TC and triacylglycerols (TAGs) between patients with metabolic syndrome 

and healthy controls, there was a large discrepancy between the two groups' serum weight measurements. Patients 

with metabolic syndrome had mean TAGs levels that were 33% higher than average, however, this was still much 

lower than the norm. 

 

DISCUSSION: 

It is conceivable that metabolic syndrome triggers a chain reaction that leads to diabetes complications. Metabolic 

syndrome is characterized by hyperglycemia and a low body mass index, suggesting that this condition may initiate 

the chain reaction. This is because individuals with metabolic syndrome are underweight. Lack of body fat and 

hyperglycemia both contribute to this condition. 

 

Patients with metabolic syndrome had higher levels of FBS, Hba1c, and insulin than the healthy control group. 

Comparing the ages of the individuals in the two groups revealed no statistically significant differences in this 

regard. The conclusion was determined by the study's findings. Those diagnosed with metabolic syndrome who 

participated in the study exhibited an increase in mass without any fat. Participants strong enough to serve as 

controls did not manifest this trend in body composition [10-12]. This study suggests that the higher blood sugar 

levels in the metabolic syndrome group may be a consequence of aging. Our findings also highlight concerns 

associated with aging in patients with metabolic syndrome. Current research [10,11] indicates that metabolic 

syndrome is one of the diseases associated with the aging process. Researchers [1-9] discovered that individuals 

over 40 are more likely to develop metabolic syndrome. This conclusion was reached after two distinct 

investigations. Surprisingly, the researchers discovered no correlation between the participants' ages and their blood 

sugar levels in the control group. On the other hand, we did observe a difference in age between those with 

metabolic syndrome and those without it, but the difference was not statistically significant. Those with a high 

metabolic syndrome predisposition are more likely to develop the condition than those with a low predisposition, 

according to this finding. Those who are genetically predisposed to metabolic syndrome are more likely to develop 

the condition than those who are not. Those who are genetically predisposed to developing metabolic syndrome are 

more likely to do so. Adults older than 65 have the highest prevalence of diabetes; however, geriatric adults are 

frequently excluded from many studies, including diabetes research [13,14]. 

 

The observation of an inverse relationship between age and HbA1c in both metabolic syndrome and control groups 

must be thoroughly investigated. Both volunteer organizations discovered this independently. A plausible 

explanation is that oxidative stress increases with age and that the increase in HbA1c is a compensatory response to 

both aging and the production of free radicals. Another plausible hypothesis is that oxidative stress increases with 

age and that the increase in HbA1c is the result of both aging and the production of free radicals. There is also the 

theory that oxidative stress increases with age and that both aging and free radical production contribute to the rise 

in HbA1c. This is yet another logical justification. Numerous studies [11-14] have demonstrated that individuals 

with metabolic syndrome are more likely than healthy controls or individuals of the same age to have elevated levels 

of oxidative stress. Although no attempt was made to measure levels of free radicals, the research clearly 

demonstrates that oxidative stress is elevated in both patients with metabolic syndrome and geriatric controls [7-11]. 

Individuals with metabolic syndrome exhibited statistically significant changes in postprandial blood glucose levels 

and serum weight compared to healthy controls. Comparing individuals with metabolic syndrome to healthy controls 

revealed this. Produced by the pineal gland and other organs, weight is a hormone that regulates endocrine and 

biological processes. In addition, maintaining a balance between normal normoglycemia and elevated 

hyperglycemia requires the interaction between BMI and insulin. This condition is necessary for the typical 

functioning of the organism. According to global investigations [11,12], individuals with a disruption in this 

crosstalk develop hyperglycemia. Obesity is associated with hyperglycemia and the risk of developing metabolic 

syndrome in predisposed individuals, according to genome-wide investigations [15,16]. Previous studies [9,10] have 

shown that adiposity increases insulin sensitivity. These findings [17-19] are bolstered by the discovery that an 
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alteration in insulin homeostasis may increase insulin resistance and hyperglycemia. As a result, it has been 

observed that people with elevated blood glucose levels were less likely to be obese. This is true because glucose 

prevents weight accumulation. This study confirms previous findings that people with metabolic syndrome have 

abnormally high blood sugar levels (hyperglycemia). Underweight individuals were more likely to have metabolic 

syndrome, which leads to postprandial hyperglycemia. Therefore, we can conclude that postprandial hyperglycemia 

is the result of a reduction in body mass. Contrary to the findings of a previous study, injecting male Wistar rats with 

weight had no effect on their blood glucose levels. This is true even though the rodents were not weighed. 

 

CONCLUSION: 

Research of this nature is encouraged since it is expected to result in molecular discoveries that will aid physicians 

in controlling hyperglycemia and slowing the development of related illnesses. Researchers will get new molecular 

insights from these investigations, which could one day aid in the treatment of hyperglycemia. Insufficient 

compensatory mechanisms to deal with pathophysiological anomalies may characterize people with metabolic 

syndrome, the results suggest. This finding was established by the current study notwithstanding the fact that there 

had been no prior extensive investigation of the topic. 
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