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Abstract: Obesity is a common metabolic disorder associated with insulin 

resistance, chronic low grade inflammation and elevated cardiovascular risk, 

and type 2 diabetes mellitus (T2DM) is another metabolic disorder of insulin 

resistance. Recently Asporin has been identified as an adipokine which may 

play a role as a regulator of glucose metabolism and energy balance, but 

whose clinical relevance is not yet established. The purpose of this study was 

to assess the association of circulating asprosin concentration with 

anthropometric, metabolic and inflammatory parameters in obese people 

with T2DM. This case-control study was conducted in Tikrit Teaching 

Hospital, Tikrit, Iraq from May 2025 to April 2026. Participants ages 20 to 70 

years were divided into four groups: healthy controls, obese non-diabetic, 

non-obese patients with T2DM, and obese patients with T2DM. 

Anthropometric data were recorded and blood samples were taken after an 

overnight fast for biochemical parameters, insulin and asprosin by ELISA. 

There are significantly higher concentrations of asprosin in all groups of 

patients than in healthy controls, with the highest concentration found in 

obese patients with T2DM (P < 0.001). Other measures of obesity, such as 

fasting glucose, HbA1c, insulin, HOMA-IR, inflammatory markers, 

triglycerides, TyG index, and lipid accumulation product were also 

significantly elevated in the diseased groups. The correlation analysis results 

revealed positive correlations between asprosin and obesity indices, 

glycemic variables, insulin resistance, triglycerides, leptin, hs-CRP, TyG 

index, and lipid accumulation product, and negative correlation between 

asprosin and adiponectin. The multiple regression model revealed that BMI, 

HbA1c, HOMA-IR and TyG index were independent factors for serum 

asprosin. The results indicate that the high level of asprosin is a good 

indicator of metabolic dysfunction and could be a potential target for therapy 

and biomarker in obesity-related T2DM. It's clinical usefulness needs further 

prospective studies to confirm. 

Keywords: Asprosin; Obesity; Type 2 Diabetes Mellitus; Insulin Resistance; 

Adipokines. 

 

Introduction 

Obesity and type 2 diabetes mellitus (T2DM) are among the most prevalent chronic metabolic 

diseases in the world and are a significant public health problem due to the rising prevalence and the 

complications that are associated with them. They are driven by genetic, environmental, hormonal, and 
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lifestyle factors, and result in insulin resistance, chronic low-grade inflammation, and metabolic 

dysfunction [1]. T2DM, cardiovascular disease and healthcare costs are now a major factor in the global 

burden of obesity, both in developed and developing countries [2]. 

Today, adipose tissue is known to be an active endocrine gland and not just a place of energy 

storage. It produces several biologically active molecules called adipokines that affect appetite, insulin 

sensitivity, glucose levels, fat metabolism and inflammation [3]. The imbalance in adipokine secretion 

is strongly linked to obesity, insulin resistance, metabolic syndrome and T2DM [4]. In addition to well-

known adipokines like adiponectin and leptin, new adipokines have been discovered and are driving 

further advances of knowledge on metabolic diseases. 

Asprosin was first discovered in 2016 and is a fasting-induced adipokine primarily released 

from white adipose tissue after proteolysis of profibrillin [5]. It activates the cyclic adenosine 

monophosphate (cAMP) pathway, which activates the hepatic release of glucose, and helps to maintain 

blood glucose during fasting [5]. Moreover, it has been shown that asprosin enters the blood-brain 

barrier and stimulates appetite-controlling neurons in the hypothalamus, suggesting a crucial function 

in the regulation of energy balance and body weight [6]. 

Others have found high levels of asprosin in obese, T2DM, metabolic syndrome, and insulin 

resistant patients [7]. While the specific mechanism by which it is involved in obesity still remains to 

be established, its effects on the decrement of insulin signaling, increase in hepatic glucose production, 

appetite stimulation, and inflammatory response via oxidative stress and activation of pro-

inflammatory pathways are increasingly recognized [9]. Thus, asprosin is gaining considerable interest 

as a biomarker and a therapeutic target for metabolic diseases. 

Insulin resistance is regarded as the main mechanism through which obesity is associated with 

T2DM. As insulin action diminishes, there is hyperglycemia, compensatory hyperinsulinemia, and 

ultimate pancreatic β-cell dysfunction [10]. Asprosin has also been shown to be associated with elevated 

levels of HbA1c, fasting insulin, and HOMA-IR, which are markers for glucose dysregulation and 

insulin resistance [11]. 

Dyslipidemia is defined as disorders associated with abnormal lipids and is often found in 

obese individuals, in whom T2DM is accompanied by increased cardiovascular risk and elevated 

inflammatory markers, including high-sensitivity C-reactive protein (hs-CRP) [12]. The recent study 

also revealed very strong correlations between serum asprosin and unfavorable lipid levels, 

inflammatory markers, and cardiometabolic risk factors [13]. Therefore, this study was designed to 

assess the serum level of asprosin in the obese population and patients with T2DM and to explore the 

correlation of asprosin with anthropometric parameters, glycemic status, IR, lipid profile, inflammatory 

markers, adipokines, and CMRIs. 

 

Materials and Methods 

Study Design and Participants 

This is a prospective case-control study conducted from 1st of May 2025 to 1st of April 2026 at 

Tikrit Teaching Hospital, Salah Al Din, Iraq. This study aimed to assess the relationship between 

circulating serum asprosin and anthropometric, biochemical and metabolic parameters in obese and 

type 2 diabetes mellitus (T2DM) subjects. A total of 200 subjects (20–70 years old) of both sexes were 

enrolled and gave informed written consent after obtaining institutional approval. The participants 

were randomly divided into four groups of equal size (50 per group): healthy non-obese controls, obese 

non-diabetic controls, non-obese patients with T2DM, and obese patients with T2DM. All laboratory 

findings were compared to the healthy controls which acted as the control population. 

Eligibility Criteria 

Patients with type 1 diabetes mellitus, gestational diabetes, pregnancy, lactation, malignancy, 

autoimmune disorders, chronic inflammatory diseases, acute infections, severe liver disease, chronic 

kidney disease or recent cardiovascular events were excluded. The study excluded participants taking 

drugs that are known to have a significant effect on glucose metabolism or adipokine production. 
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Clinical and Anthropometric Assessment 

Structured questionnaires and review of medical records were used for demographic and 

clinical data. Data consisted of age, sex, smoking status, diabetes duration, family history, current 

antidiabetic treatment and medical comorbidities. Body weight, height, waist circumference and hip 

circumference were measured using standard procedures in anthropometric evaluation. These were 

then followed by calculating the BMI, WHR and WHtR to evaluate overall and central obesity. 

Sample Collection and Laboratory Measurements 

Venous blood (approx. 10-12 mL) was collected following an overnight fast under aseptic 

conditions. All serum samples were then centrifuged at 3000 RPM for 10 minutes and then kept frozen 

at −80°C for analysis. Asprosin concentration was measured in the serum using a commercially 

available enzyme-linked immunosorbent assay (ELISA) following the manufacturer's instructions, and 

all samples were duplicated to ensure analytical reliability. 

The biochemical parameters were measured routinely, such as fasting blood glucose (FBG), 

glycated hemoglobin (HbA1c), fasting insulin, total cholesterol, triglycerides, HDL-C, LDL-C, VLDL-

C, blood urea, serum creatinine and aspartate aminotransferase (AST). Homeostatic Model Assessment 

indices (HOMA-IR and HOMA-β) were calculated to estimate insulin resistance and pancreatic β-cell 

function, respectively. 

Assessment of Inflammatory and Cardiometabolic Biomarkers 

Other metabolic markers were also measured to get a complete picture of the metabolic status. 

The levels of serum leptin and adiponectin were used as markers of adipose tissue function, and high-

sensitivity C-reactive protein (hs-crp) was used as a marker of systemic inflammation. Serum uric acid 

was added due to its known association with obesity and metabolic syndrome. To further assess the 

cardiometabolic risk, the triglyceride-glucose (TyG) index, atherogenic index of plasma (AIP), lipid 

accumulation product (LAP) and estimated glomerular filtration rate (eGFR) were calculated. 

Outcome Measures 

The main findings of the study were the levels of serum Asprosin in the study groups. 

Secondary outcomes involved assessing the associations between serum asprosin and anthropometric 

parameters, glycemic control, lipid profile, insulin resistance, inflammatory markers, adipokines, and 

cardiometabolic risk markers. 

Statistical Analysis 

The statistical package for the social sciences (SPSS) version 27.0 was used for data analysis. 

Data for continuous variables were reported as mean ± SD, while the categorical variables were 

reported by frequency and percentage. Data distribution was tested using Shapiro–Wilk test. One-way 

analysis of variance (ANOVA) with subsequent Tukey's post hoc test or Kruskal-Wallis test was used 

for comparison among the groups depending on the normality of the data. Pearson's or Spearman's 

correlation coefficient was used as appropriate to examine the relationships. Independent factors 

associated with asprosin after adjustment for potential confounding factors were determined using 

multiple linear regression analysis. P < 0.05 was regarded as statistically significant. 

 

Results 

200 individuals, equally divided into four groups—healthy controls, obese non-diabetics, non-

obese T2DM patients, and obese T2DM patients—were involved in this research. Table 1 displays the 

demographic information for the groups under study. 
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Table 1. Demographic Characteristics of the Study Population. 

Parameter Control 

(n=50) 

Obese 

(n=50) 

T2DM 

(n=50) 

Obese + T2DM 

(n=50) 

P-

value 

Age (years) 46.2 ± 8.1 47.5 ± 7.6 49.3 ± 8.8 50.1 ± 9.2 0.082 

Male/Female 26/24 25/25 27/23 28/22 0.921 

Smoking (%) 18% 20% 24% 28% 0.351 

Duration of Diabetes 

(years) 

— — 7.4 ± 3.2 8.1 ± 3.7 0.441 

Table 2 shows that the anthropometric measurements had significant differences between 

obese groups and controls; with higher indices related to obesity in obese groups. 

 

Table 2. Anthropometric Parameters of the Studied Groups. 

Parameter Control Obese T2DM Obese + T2DM P-value 

Weight (kg) 71.5 ± 9.2 98.4 ± 11.5 74.2 ± 10.1 102.8 ± 12.6 <0.001 

BMI (kg/m²) 24.3 ± 2.1 34.8 ± 3.7 25.6 ± 2.5 36.4 ± 4.2 <0.001 

Waist Circumference (cm) 85.7 ± 7.5 112.3 ± 10.4 92.6 ± 8.1 118.5 ± 11.2 <0.001 

Hip Circumference (cm) 98.5 ± 6.2 120.7 ± 8.8 102.8 ± 7.1 126.4 ± 9.6 <0.001 

WHR 0.87 ± 0.05 0.93 ± 0.06 0.90 ± 0.04 0.94 ± 0.05 <0.001 

WHtR 0.49 ± 0.04 0.66 ± 0.06 0.54 ± 0.05 0.70 ± 0.07 <0.001 

Glycemic measures revealed anomalies in glucose metabolism in diabetic obese individuals as 

well as substantial differences across diabetes groups (Table 3). 

 

Table 3. Glycemic Profile of the Study Groups. 

Parameter Control Obese T2DM Obese + T2DM P-value 

FBG (mg/dL) 89.2 ± 8.4 96.3 ± 10.7 176.4 ± 38.1 194.8 ± 42.5 <0.001 

HbA1c (%) 5.2 ± 0.4 5.7 ± 0.5 8.3 ± 1.4 9.1 ± 1.7 <0.001 

Fasting Insulin (μIU/mL) 8.1 ± 2.4 17.5 ± 4.2 15.8 ± 4.5 24.3 ± 5.8 <0.001 

HOMA-IR 1.8 ± 0.5 4.2 ± 1.1 6.8 ± 1.9 11.7 ± 3.2 <0.001 

HOMA-β 102.5 ± 15.6 118.3 ± 18.1 73.4 ± 14.2 58.2 ± 11.8 <0.001 

The significant dyslipidemia was observed in the obese and diabetic patients in the lipid profile 

parameters (Table 4). 

 

Table 4. Lipid Profile Parameters. 

Parameter Control Obese T2DM Obese + T2DM P-value 

TC (mg/dL) 168.5 ± 24.6 213.4 ± 32.1 221.7 ± 35.2 245.6 ± 39.4 <0.001 

TG (mg/dL) 112.8 ± 28.5 182.3 ± 44.6 196.4 ± 48.1 245.2 ± 61.7 <0.001 

HDL-C (mg/dL) 52.4 ± 8.1 41.6 ± 7.2 39.8 ± 6.5 34.2 ± 5.9 <0.001 

LDL-C (mg/dL) 93.6 ± 18.2 136.5 ± 25.7 143.4 ± 28.3 162.8 ± 31.5 <0.001 

VLDL-C (mg/dL) 22.6 ± 5.7 36.5 ± 8.9 39.3 ± 9.6 49.0 ± 12.4 <0.001 

All obese and diabetic groups had significantly higher serum asprosin levels, especially among 

the obese diabetic group (Table 5). 

 

Table 5. Serum Asprosin Levels in the Studied Groups. 

Group Serum Asprosin (ng/mL) 

Control 5.1 ± 1.2 

Obese 8.6 ± 1.9 

T2DM 10.2 ± 2.1 

Obese + T2DM 13.8 ± 2.7 
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P-value <0.001 

Patients with obesity and diabetes had significant changes in inflammatory and adipokine 

biomarkers (Table 6). 

 

Table 6. Novel Metabolic Biomarkers. 

Parameter Control Obese T2DM Obese + T2DM P-value 

Leptin (ng/mL) 8.4 ± 2.6 24.7 ± 6.1 18.2 ± 5.4 31.5 ± 7.8 <0.001 

Adiponectin (μg/mL) 12.8 ± 2.4 7.5 ± 1.8 6.8 ± 1.6 4.9 ± 1.3 <0.001 

hs-CRP (mg/L) 1.2 ± 0.5 4.1 ± 1.3 4.8 ± 1.6 7.2 ± 2.1 <0.001 

Uric Acid (mg/dL) 4.8 ± 1.0 6.7 ± 1.2 6.9 ± 1.4 7.8 ± 1.6 <0.001 

Cardiometabolic risk indices showed a gradual rise from controls to obese diabetic patients 

(Table 7). 

 

Table 7. Cardiometabolic Risk Indices. 

Parameter Control Obese T2DM Obese + T2DM P-value 

TyG Index 8.1 ± 0.3 8.9 ± 0.4 9.3 ± 0.5 9.9 ± 0.6 <0.001 

AIP 0.11 ± 0.05 0.38 ± 0.08 0.45 ± 0.09 0.62 ± 0.11 <0.001 

LAP 21.4 ± 5.6 59.2 ± 12.4 63.8 ± 14.7 89.6 ± 18.5 <0.001 

Biochemical indicators related to the kidney and liver are summarized in Table 8. 

 

Table 8. Liver and Kidney Function Parameters. 

Parameter Control Obese T2DM Obese + T2DM P-value 

Creatinine (mg/dL) 0.82 ± 0.14 0.89 ± 0.16 0.95 ± 0.18 1.02 ± 0.21 0.012 

Urea (mg/dL) 29.1 ± 6.4 31.7 ± 7.5 35.6 ± 8.1 38.8 ± 9.4 0.004 

eGFR (mL/min/1.73m²) 102.5 ± 11.4 98.3 ± 12.1 92.7 ± 13.8 88.6 ± 14.5 0.009 

ALT (U/L) 24.3 ± 7.1 38.5 ± 10.4 40.2 ± 11.8 49.6 ± 13.2 <0.001 

AST (U/L) 21.8 ± 5.4 31.2 ± 7.6 33.4 ± 8.5 40.8 ± 9.7 <0.001 

Table 9 shows Significant positive correlations were found between serum asprosin levels and 

BMI, fasting glucose, HbA1c (Fig. 3), fasting insulin, HOMA-IR (Fig. 4), triglycerides, leptin (Fig. 1), hs-

CRP, TyG index and LAP, while a significant negative correlation was found with adiponectin levels 

(Fig. 2). 

Table 9. Correlation of Serum Asprosin with Metabolic Parameters. 

Variable r-value P-value 

BMI 0.642 <0.001 

Waist Circumference 0.618 <0.001 

FBG 0.701 <0.001 

HbA1c 0.683 <0.001 

HOMA-IR 0.755 <0.001 

Triglycerides 0.597 <0.001 

Leptin 0.628 <0.001 

hs-CRP 0.581 <0.001 

TyG Index 0.718 <0.001 

LAP 0.662 <0.001 

Adiponectin -0.549 <0.001 
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The multiple linear regression analysis revealed that HOMA-IR, HbA1c, BMI and TyG index 

were independent predictors of circulating levels of serum asprosin (Fig. 5). 

 
 

 

 

 

 

 



 
Hosi S S. /Biojournal Vol 3 (9), September 

 

 

American Journal of Biomedicine and Pharmacy | 77  
 

Discussion 

Body weight, BMI, waist circumference, waist to hip ratio, and waist to height ratio were 

significantly higher in the obese participants, especially the obese participants with T2DM compared 

to healthy participants. The results are consistent with the well established correlation between over-

adiposity and metabolic dysfunction. However, higher concentrations of asprosin in the blood of obese 

people [14,15] might be due to higher fat mass, and asprosin is produced mainly in white adipose tissue. 

In diabetic groups, as expected, fasting blood glucose, HbA1c, fasting insulin and HOMA-IR 

were all significantly elevated, the highest levels being measured in the obese diabetic group. These 

results suggest a glucose regulation problem and high insulin resistance. Asprosin stimulates glucose 

production by stimulating cAMP pathway in the liver, so that high serum levels of asprosin may lead 

to chronic hyperglycemia and glycemic control disorders [16,17]. 

The first main conclusion of this study was that asprosin levels rose in healthy controls, further 

up to obese persons, and lastly to obese patients with T2DM. This is similar to the findings from past 

clinical studies and recent meta-analyses that have shown significantly higher asprosin levels in 

obesity, metabolic syndrome, and T2DM [18–21]. Overall, these results reinforce the notion that 

asprosin is a marker of metabolic decline. 

Next, correlation analysis revealed positive associations between serum asprosin and obesity 

parameters such as BMI and waist circumference, indicating that higher levels of adipose tissue are 

linked with higher levels of asprosin. The same finding was previously reported and it is suggested 

that asprosin is involved in the metabolic dysfunction associated with obesity [22]. 

One particularly noteworthy note was the correlation between serum asprosin and insulin 

resistance parameters such as fasting insulin, HOMA-IR and TyG index. Of these factors, HOMA-IR 

had the highest correlation with circulating asprosin. Excessive levels of asprosin have been proposed 

to cause insulin resistance via several pathways, including oxidative stress, endoplasmic reticulum 

stress and inflammation pathways, in experimental studies [23,24]. 

The present study also showed remarkable abnormalities in lipid metabolism in obese and 

diabetic participants. High levels of triglycerides, total cholesterol, LDL-C and VLDL-C were correlated 

with high levels of serum asprosin, which was correlated positively with triglycerides. These 

observations are similar to previous studies that correlated elevated asprosin levels to dyslipidemia, 

and elevated cardiovascular risk [25,26]. 

Adipokines, obese diabetic patients had significantly higher level of leptin and lower level of 

adiponectin. Asprosin serum levels were positively associated with leptin and negatively associated 

with adiponectin suggesting considerable adipose tissue dysfunction. The results indicate that there is 

a possibility of coexistance of elevated asprosin with impaired adipokine balance, which may lead to 

insulin resistance and metabolic impairment. 

There is a known association between obesity and T2DM with chronic low-grade 

inflammation. As such, serum asprosin levels were significantly positively correlated with hs-CRP 

levels. There is some previous experimental data that asprosin is capable of triggering inflammatory 

cytokines and inflammatory signalling pathways, suggesting its involvement in obesity-associated 

inflammation [27] 

In addition, there was a significant elevation in cardiometabolic risk indices, such as TyG, AIP 

and LAP, among obese diabetic patients and a positive correlation between these indices and serum 

asprosin levels. As this study adds to the growing body of evidence suggesting that asprosin may have 

a role as a combined measure of cardiometabolic dysfunction, these indices are deemed to be good 

markers of insulin resistance and cardiovascular risk. 

Liver and kidney function parameters were not significantly elevated but elevated liver 

enzymes were noted in diabetic patients with obesity. The positive association with serum asprosin 

could be indicative of underlying hepatic steatosis and metabolic liver dysfunction, as previous reports 

have shown that elevated circulating asprosin is associated with metabolic liver dysfunction [28,29]. 

Overall, serum asprosin was found to have positive correlations with obesity, hyperglycemia, 

insulin resistance, dyslipidemia, inflammatory markers, and cardiometabolic risk indices, and negative 

correlations with adiponectin. Multiple linear regression also showed that BMI, HbA1c, HOMA-IR and 
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TyG index were independent factors associated with circulating asprosin concentrations, confirming 

previous clinical findings [30]. These results indicate that asprosin is related to metabolic dysfunction 

and could be a promising biomarker of the relationship between obesity, insulin resistance and T2DM. 

 

Conclusion 

In the present study, a significant increase in the serum levels of asprosin was found in obese 

individuals and T2DM patients, and the highest levels were seen in obese diabetic patients. Higher 

levels of asprosin were found to be related to higher adiposity levels, glycemic control, insulin 

resistance, dyslipidaemia, peripheral inflammation and unfavorable cardiometabolic risk phenotypes. 

HbA1c, HOMA-IR, triglycerides, leptin, hs-CRP, and TyG index had significant positive correlations, 

while adiponectin had a significant inverse correlation. 

Furthermore, BMI, HbA1c, HOMA-IR and TyG index were independent predictors of 

circulating asprosin, suggesting asprosin as a new potential biomarker for metabolic dysfunction. 

Additional prospective and mechanistic studies are justified to further understand the causation of 

asprosin and to assess its therapeutic value to obesity and T2DM. 
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