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Abstract

Background:

Asprosin, a fasting-induced adipokine, plays a significant role in glucose homeostasis and appetite
regulation. Emerging evidence suggests that its dysregulation may contribute to the pathogenesis of
metabolic disorders, particularly prediabetes and type 2 diabetes mellitus (T2DM). However,
comparative data on circulating asprosin levels across glycemic states remain limited.

Objective:

To evaluate and compare serum asprosin concentrations among normoglycemic, prediabetic, and type
2 diabetic individuals, and to investigate its association with metabolic and cardiovascular risk
parameters.

Methods:

This cross-sectional study included 440 adult participants categorized into three groups:
normoglycemic controls (n=80), prediabetic subjects (n=200), and patients with T2DM (n=160). Fasting
blood samples were analyzed for serum asprosin levels using enzyme-linked immunosorbent assay
(ELISA), along with measurements of fasting glucose, HbAlc, insulin, lipid profile, and anthropometric
parameters. Insulin resistance was estimated using the HOMA-IR index. Statistical analysis involved
ANOVA and correlation tests to assess group differences and associations.
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Results: Mean serum asprosin levels were significantly elevated in the T2DM group (18.86 *
7.45ng/mL) compared to both prediabetic (9.4 + 2.21 ng/mL) and normoglycemic individuals (5.8 + 1.3
ng/mL) (p < 0.001). Prediabetic subjects also showed significantly higher asprosin levels than controls
(p < 0.01). A positive correlation was observed between asprosin and fasting glucose, HbAlc, HOMA-IR,
BMI, hs-CRP and TyG Index. A negative correlation was observed between Asprosin and HDL in
diabetes Mellitus.

Conclusion: Result of this study suggests that asprosin concentrations are progressively dysregulated
from normoglycemia to prediabetes and overt T2DM, implicating its potential as an early biomarker for
metabolic deterioration. Further longitudinal studies are warranted to elucidate its causal role in
glucose dysregulation and its utility in diabetes risk stratification.

Keywords: Asprosin, prediabetes, cardiovascular risk, insulin resistance, atherosclerosis

DOI Number: 10.48047/nq.2025.23.5.NQ25023 Neuroquantology 2025; 23(5): 191-199

Introduction

Type 2 diabetes mellitus (T2DM) is a progressive metabolic disorder characterized by insulin resistance,
relative insulin deficiency, and chronic hyperglycemia. Prediabetes, an intermediate state of glycemic
dysregulation, serves as a critical window for early intervention to delay or prevent the onset of T2DM
[1,2]. Understanding the molecular and hormonal alterations during the transition from
normoglycemia to prediabetes and ultimately to overt diabetes is pivotal for identifying early
biomarkers and therapeutic targets.

Asprosin, a fasting-induced glucogenic adipokine, was first identified in 2016 as a C-terminal cleavage
product of profibrillin (FBN1 gene product) [3]. It stimulates hepatic glucose release by activating the G
protein-cAMP-PKA pathway and crosses the blood-brain barrier to influence appetite regulation via
hypothalamic pathways [4]. Given its dual metabolic role, asprosin has garnered increasing attention as
a potential link between adipose tissue dysfunction, insulin resistance, and hyperglycemia.

Recent studies have revealed elevated circulating asprosin levels in individuals with obesity and T2DM,
implicating it in the pathogenesis of insulin resistance and glucose intolerance [5,6]. Furthermore,
emerging evidence suggests that asprosin concentrations may already be altered in the prediabetic
state, even before clinical diabetes is diagnosed [7,8]. However, the findings regarding asprosin levels
in prediabetes remain inconsistent, with some studies reporting elevated levels while others suggest
no significant difference or even decreased levels compared to normoglycemic controls [9,10].

These discrepancies highlight the need for more focused comparative analyses of asprosin
concentrations across the glycemic spectrum. Investigating the dysregulation of asprosin in
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prediabetes and T2DM may provide insights into its utility as an early biomarker for metabolic
derangements and as a potential target for therapeutic modulation.

The present study aims to evaluate and compare serum asprosin concentrations among
normoglycemic individuals, prediabetic subjects, and patients with T2DM. By elucidating the pattern of
asprosin dysregulation in these groups, we seek to clarify its association with glycemic status and
cardiometabolic risk, and to explore its potential role in the pathophysiology of early glucose
dysregulation.

Methodology
Study Design and Setting

A comparative cross-sectional study was conducted to assess and compare serum asprosin
concentrations among individuals with normal glucose tolerance, prediabetes, and type 2 diabetes
mellitus (T2DM). The study was carried out at the Department of Biochemistry, Muzaffarnagar Medical
College, over a period of six months from August 2023 to January 2024. The study protocol was
approved by the Institutional Ethics Committee and informed written consent was obtained from all
participants prior to data collection, ensuring confidentiality.

Study Population and Grouping

Participants were recruited from the outpatient department (OPD) from Department of Medicine. A
total of 440 subjects aged between 30-65 years were enrolled and categorized into three groups based
on American Diabetes Association (ADA) 2024 criteria:

e Group | (NGT): 80 Individuals with fasting plasma glucose (FPG) <100 mg/dL and HbAlc <5.7%

e Group Il (Prediabetes): 200 Individuals with FPG between 100-125 mg/dL or HbAlc between
5.7-6.4%

e Group Il (T2DM): 160 Individuals with FPG 2126 mg/dL or HbAlc 26.5% or on antidiabetic
medication

Inclusion Criteria

Y

Adults aged 30-65 years

> Willing to give informed consent

> For T2DM group: clinically diagnosed cases of type 2 diabetes (either newly diagnosed or under
treatment)

> For NGT and prediabetes: no history of diabetes and not on antidiabetic medications
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Exclusion Criteria

> Individuals with type 1 diabetes mellitus

> History of cardiovascular disease, chronic kidney or liver disorders, endocrine disorders other
than diabetes

> Pregnant or lactating women

» On steroid therapy or any medication known to alter glucose metabolism

Sample Collection and Biochemical Analysis

After an overnight fast of 8-12 hours, 5 mL of venous blood was collected under aseptic conditions.
Serum was separated and stored at —80°C until analysis. The following parameters were assessed:

e Fasting plasma glucose, Lipid parameters: Enzymatic glucose oxidase-peroxidase (GOD-POD)
method

¢ HbAlc: High-performance liquid chromatography (HPLC) method

e Serum Asprosin: Quantified using a commercially available enzyme-linked immunosorbent
assay (ELISA) kit.

e Fasting Insulin level estimated by Chemiluminescence Immunoassay and hs-CRP level were
estimated by turbidimetric immunoassay method

Anthropometric Parameters

Anthropometric measurements including height, weight, and waist circumference were recorded using
standard protocols. Body mass index (BMI) was calculated as weight (kg) divided by height squared
(m?). Blood pressure was measured using a standardized sphygmomanometer after 5 minutes of rest.

Statistical Analysis

Data were analyzed using SPSS version 22. Continuous variables were expressed as mean * standard
deviation (SD). Categorical variables were presented as frequencies and percentages. Intergroup
comparisons of continuous variables were performed using ANOVA. Correlation between serum
asprosin and other metabolic parameters was assessed using Pearson correlation. A p-value < 0.05 was
considered statistically significant.

RESULT:
Table-1 highlights significant differences in anthropometric parameters among normoglycemic,
prediabetic, and type 2 diabetic individuals. Age increased progressively across the groups, with

diabetics being the oldest. BMI, systolic and diastolic blood pressure also rose significantly from
normoglycemic to diabetic participants, indicating an increasing trend in obesity and cardiovascular
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risk. Waist circumference and waist-to-hip ratio, available for prediabetic and diabetic groups, were
significantly higher in diabetics, reflecting greater central adiposity.

Table-2 reveals a progressive deterioration in glycemic control, insulin resistance, lipid profile,
inflammation, and novel biomarkers across the glycemic spectrum. Fasting glucose, HbAlc, serum
insulin, and HOMA-IR levels increased significantly from normoglycemic to diabetic groups, indicating
worsening insulin resistance. Similarly, total cholesterol, triglycerides, and LDL-C levels were higher,
while HDL-C decreased. Serum asprosin levels rose markedly with glycemic status, and both hs-CRP
and TyG index were elevated in diabetics, suggesting increased inflammation and metabolic
dysfunction.

Table-3 demonstrates that serum asprosin levels are significantly correlated with multiple metabolic
parameters. Strong positive correlations were observed with fasting blood glucose, HOMA-IR, and TyG
index, indicating a close link with hyperglycemia and insulin resistance. Moderate positive correlations
with BMI, triglycerides, and hs-CRP suggest associations with obesity, dyslipidemia, and inflammation.
In contrast, a negative correlation with HDL-C indicates that higher asprosin levels are associated with
reduced levels of protective cholesterol.

Table 1: Anthropometric Characteristics of Study Participants

Parameter Normoglycemic Prediabetic Type 2 Diabetic p-value
(n=80) (n=200) (n=160)
BMI (kg/m?) 23.7%+2.9 264+3.1 28.2+35 <0.001
Systolic BP (mmHg) 116.4+10.5 124.3+11.2 132.1+12.4 <0.001
Diastolic BP (mmHg) 74.2£6.8 78.6+7.4 82.3+8.1 <0.001
Waist Circumference (cm) 86.5+7.2 91.2+6.1 98.4+7.0 <0.001
Waist-to-Hip Ratio 0.85 +0.05 0.90 £ 0.06 0.94 +0.05 <0.001
Table 2: Clinical and Biochemical Characteristics of Study Participants

Parameter Norn(1:=g:;\(/;;emic Prt(ar-‘(:iza:(;a)tic Typt(en2=10‘i5%l:))etic p-value
Fasting Plasma Glucose (mg/dL) 87.5+6.2 108.6 +7.8 154.3 +18.5 <0.001
HbAlc (%) 52+0.3 6.0£0.4 7.8+0.6 <0.001
Serum Insulin (ulU/mL) 8.4+25 129+3.4 16.7+4.1 <0.001
HOMA-IR 1.8+0.6 3.36+1.1 6.45+ 1.7 <0.001
Total Cholesterol (mg/dL) 178.2 +21.3 196.5 + 23.8 208.4 + 25.7 <0.001
Triglycerides (mg/dL) 110.5+15.7 165.9 £ 19.6 198.7 £22.1 <0.001
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HDL-C (mg/dL) 521+6.4 47.3+5.8 42.5+6.1 <0.001
LDL-C (mg/dL) 98.7+18.9 112.5+20.3 121.8+22.7 <0.001
Asprosin (ng/mL) 58113 9.4+21 18.86 + 7.45 <0.001
hs-CRP (mg/L) 1.6+0.7 29+0.38 43+11 <0.001
TyG Index 8.1+04 9.11+0.5 9.60 £ 0.6 <0.001

Table-3 Correlation of Serum Asprosin with other Metabolic Parameters in Pre-Diabetes and Diabetes

Pre-Diabetes Diabetes
Parameter Correlation with Serum Correlation with Serum
Asprosin p-Value Asprosin p-Value
FBG 0.714 <0.001 0.755 <0.001
HOMA-IR 0.682 <0.001 0.716 <0.001
BMI 0.412 <0.01 0.312 <0.01
Triglycerides 0.624 <0.001 0.699 <0.001
hs-CRP 0.324 <0.01 0.312 <0.01
TyG index 0.722 <0.001 0.747 <0.001
HDL-C -0.44 <0.01 -0.518 <0.001
DISCUSSION:

This study presents a comparative analysis of serum asprosin concentrations in individuals with
normoglycemia, prediabetes, and type 2 diabetes mellitus (T2DM). Our findings indicate a progressive
elevation in circulating asprosin levels across the glycemic spectrum, with significantly higher
concentrations observed in prediabetic and diabetic individuals compared to normoglycemic controls.
These findings contribute to the growing body of evidence suggesting that asprosin plays a critical role
in glucose metabolism and the pathophysiology of insulin resistance.

Asprosin, a fasting-induced adipokine discovered by Romere et al. in 2016 [3], promotes hepatic
glucose release and activates appetite-regulating neurons in the hypothalamus [4]. Its dual role in
gluconeogenesis and appetite stimulation positions it as a key metabolic regulator. Our observation of
elevated asprosin levels in prediabetic subjects aligns with earlier reports by Wang et al. [8] and Lee et
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al. [9], which documented increased asprosin concentrations in individuals with impaired glucose
regulation. The progressive rise from normoglycemia to diabetes supports the hypothesis that asprosin
dysregulation may begin early in the course of metabolic deterioration.

Mechanistically, the elevated asprosin levels in prediabetes and T2DM may reflect a
compensatory response to early insulin resistance or a direct contributor to hyperglycemia. Previous
studies have shown that asprosin promotes hepatic glucose production via the cAMP-PKA pathway
[3,11]. In insulin-resistant states, where glucose uptake by peripheral tissues is compromised, elevated
asprosin could exacerbate hyperglycemia. Moreover, Duerrschmid et al. [4] demonstrated its
orexigenic action through AgRP neuron activation, potentially contributing to increased caloric intake
and adiposity, further aggravating insulin resistance.

Consistent with our results, a meta-analysis by Wang et al. [5], a systematic review by Zhang et
al. [6], and Mahat et al. [12] confirmed that circulating asprosin levels are significantly elevated in
T2DM patients across multiple populations. Additionally, Ugur and Aydin [7] reported that asprosin
levels correlate positively with body mass index (BMI), suggesting a possible link between adiposity and
asprosin dysregulation. While we controlled for BMI in our analysis, future studies should explore the
adipose tissue—asprosin axis more thoroughly, particularly in the context of visceral fat distribution.

Our findings are also consistent with those of Wang CY et al. [8], who reported increased
plasma asprosin in newly diagnosed T2DM patients. Importantly, they noted a positive correlation
between asprosin levels and fasting plasma glucose, HbAlc, and HOMA-IR, supporting the role of
asprosin as a potential biomarker for insulin resistance. We observed similar trends in our cohort,
reinforcing its diagnostic potential in early dysglycemia.

However, the relationship between asprosin and glycemic indices is not entirely linear. Some
studies, including those by Li et al. [13] and Zhang H et al. [14], have observed conflicting associations,
with suggestions that inflammation or hepatic dysfunction might modulate asprosin expression.
Additionally, recent findings by EI-Masry et al. [15] and Gao et al. [16] proposed that oxidative stress
and endothelial dysfunction may also influence asprosin secretion.

From a clinical standpoint, asprosin may serve as a useful biomarker to identify individuals at
high risk for diabetes progression. The early elevation observed in prediabetes highlights its utility in
preventive strategies. Interventions aimed at modulating asprosin levels—such as lifestyle modification
or pharmacotherapy—could offer novel approaches to glycemic control. In animal studies, neutralizing
asprosin improved insulin sensitivity and reduced food intake [17, 18]. Whether similar benefits extend
to humans remains a subject for future trials.

Recent therapeutic research has also explored asprosin as a drug target. Antibodies and small
molecules targeting asprosin pathways have shown promise in preclinical models [18, 19]. While
promising, translation to clinical practice will require a deeper understanding of asprosin’s
physiological and pathological roles across diverse metabolic states.
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Despite its strengths, this study has limitations. First, its cross-sectional nature precludes causal
inferences. Longitudinal studies are warranted to assess whether elevated asprosin predicts the
transition from prediabetes to diabetes. Second, our sample size, although adequate for initial
conclusions, limits subgroup analysis based on sex, age, or BMI categories. Third, we did not assess
postprandial asprosin dynamics, which may yield additional insight given its regulation by nutritional
status [20].

Finally, the heterogeneity of asprosin assays across studies must be acknowledged. Differences
in measurement techniques and sample handling may account for some inconsistencies in reported
concentrations. Future research should aim to standardize asprosin quantification to enhance inter-
study comparability [21, 22].

In conclusion, our findings support the hypothesis that dysregulated asprosin secretion is a
feature of both prediabetes and T2DM. Asprosin may serve not only as a biomarker of metabolic
dysfunction but also as a potential therapeutic target. Further longitudinal and interventional studies
are needed to validate its role in disease progression and glycemic control.

References:

1. American Diabetes Association. Classification and diagnosis of diabetes: Standards of Medical
Care in Diabetes—2024. Diabetes Care. 2024;47(Suppl 1):517-30.

2. Tabdk AG, Herder C, Rathmann W, Brunner EJ, Kivimaki M. Prediabetes: a high-risk state for
diabetes development. Lancet. 2012;379(9833):2279-90.

3. Romere C, Duerrschmid C, Bournat J, Constable P, Jain M, Xia F, et al. Asprosin, a fasting-
induced glucogenic protein hormone. Cell. 2016;165(3):566—-79.

4. Duerrschmid C, He Y, Wang C, Li C, Bournat JC, Romere C, et al. Asprosin is a centrally acting
orexigenic hormone. Nat Med. 2017;23(12):1444-53.

5. Wang Y, Qu H, Xie M, Gan D, Huang W. Increased serum asprosin levels in patients with type 2
diabetes mellitus: a meta-analysis. Endocrine. 2021;73(1):88—-96.

6. Zhang L, Chen C, Zhou N, Fu Y, Cheng X. Elevated circulating asprosin concentrations in type 2
diabetes mellitus: a systematic review and meta-analysis. Diabetes Metab Res Rev.
2022;38(1):e3486.

7. Ugur K, Aydin S. Saliva and blood asprosin hormone concentration associated with obesity. Int J
Endocrinol. 2019;2019:2521096.

8. Wang CY, Lin TA, Liu KH, Liao CH, Liu YH, Wang W/, et al. Plasma asprosin concentrations are
increased in individuals with impaired glucose regulation and newly diagnosed type 2 diabetes.
Acta Diabetol. 2020;57(3):309-16.

9. LeeT, Lee H, Park J, Kim Y, Kim M. Asprosin levels in relation to insulin resistance and metabolic
parameters in subjects with prediabetes. J Diabetes Investig. 2023;14(2):278-85.

10. Sassek M, Pruszynska-Oszmalek E, Kolodziejski PA, Szczepankiewicz D, Szydlowska A, Mikula R,
et al. Asprosin—a fasting-induced, glucogenic adipokine—its emerging role in metabolic
disorders. Nutrients. 2021;13(3):950.

198

elSSN: 1303-5150 www.neuroquanotology.com

@


http://www.neuroquanotology.com/

Neuroquantology | May 2025 | Volume 23 | Issue 5 | Page 191-199] Doi: 10.48047/nq.2025.23.5.NQ25023
Sudeep Kumar, Dysregulated Asprosin Concentrations in Prediabetes and Type 2 Diabetes: A Comparative Analysis

11.

Jung TW, Kim HC, Kim HU, Park T, Park J, Kim U, et al. Asprosin attenuates insulin signaling
pathway through PKCé-activated ER stress and inflammation in skeletal muscle. Biochem
Biophys Res Commun. 2019;513(2):388-94.

12. Mahat RK, Jantikar AM, Rathore V, Panda S.Circulating asprosin levels in type 2 diabetes
mellitus: A systematic review and meta-analysis. Clinical Epidemiology and Global Health.
2024;25.

13. Li E, Shan H, Chen S, Yang H, Zhang X, Zhang P, et al. OLFR734 mediates glucose metabolism as
a receptor of asprosin. Peptides. 2020;125:170276.

14. Zhang H, Chen X, Jia J, Li J, Zhang Q, Zhang P, et al. Serum asprosin concentrations are increased
and associated with insulin resistance in children with obesity. Horm Metab Res.
2021;53(3):178-85.

15. EI-Masry TA, Basha WA, Fawzy M, Badawy D, Tawfik M, Alnajar A. Serum asprosin and nesfatin-
1 levels in obese Egyptian children with and without type 2 diabetes mellitus. J Med Biochem.
2022;41(1):41-8.

16. Gao W, Wang J, Zhang X, Fang L. Association of circulating asprosin concentrations with type 2
diabetes mellitus and polycystic ovary syndrome: a systematic review and meta-analysis. J
Diabetes Res. 2021;2021:6675684.

17.Yavuz Y, Uzun H, Guzel S, Kocarslan A, Onal H, Can E. The relationship between serum asprosin
level and clinical parameters in patients with type 2 diabetes mellitus. Peptides.
2021;143:170623.

18. Wiecek A, Krajewska M, Kokot F, Olszewski R, Cie$lar G. Asprosin—A new adipokine in the
pathogenesis of metabolic disorders. Metabolites. 2023;13(6):768.

19. Zhang S, Liu Y, Song S, Li Y, Ren Y, Wang Q, et al. Asprosin: a novel pleiotropic adipokine linked
to metabolic disorders. Front Endocrinol (Lausanne). 2022;13:899243.

20. Zhang X, Guo Y, Dong Y, Ge D, Zhang Y, Zhu Y, et al. Serum asprosin levels and metabolic
parameters in adolescents with obesity. Nutrients. 2023;15(1):12.

21. Aydin S, Kuloglu T, Aydin S, Eren MN, Yilmaz M, Kalayci M, et al. Comparative evaluation of
asprosin in patients with type 2 diabetes mellitus and healthy controls. Clin Biochem.
2020;83:43-50.

22. Mahapatra SK, Pattnaik S, Sahu PK, Pati S, Choudhury AK. Association of asprosin and
betatrophin with insulin resistance and glycemic indices in type 2 diabetes mellitus. J Clin Transl|
Endocrinol. 2023;32:100320.

199
elSSN: 1303-5150 www.neuroquanotology.com

@


http://www.neuroquanotology.com/

