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Abstract 
Background: This prospective case-control study investigated whether circulating NLRP3, asprosin, and 
meteorin-like (Metrnl) levels differ between diabetic and non-diabetic adults and evaluated their 
association with diabetes status. 
Materials and Methods: Eighty-eight adults were enrolled, including 44 patients with diabetes mellitus 
and 44 healthy controls. Plasma NLRP3, asprosin, and Metrnl levels were measured by ELISA. Group 
comparisons were performed using the Mann-Whitney U test. Correlations were examined by Spearman 
analysis. Multivariate logistic regression analysis was used to identify variables independently associated 
with diabetes status. ROC curve analysis was performed for NLRP3 to assess its discriminative 
performance. 
Results: The mean age of the diabetes group was 48.09 ± 12.65 (26-71) years and the average mean age of 
the control group was 32.15 ± 9.18 (17-58) years. All three biomarkers were significantly higher in the 
diabetes group than in controls (all p<0.001). In multivariate logistic regression analysis, age (OR 1.21, 95% 
CI 1.08-1.35, p=0.001), asprosin (OR 1.29, 95% CI 1.06-1.56, p=0.009), and NLRP3 (OR 1.06, 95% CI 1.02-1.10, 
p=0.001) were independently associated with diabetes status, whereas Metrnl was not. ROC analysis for 
NLRP3 yielded an AUC of 0.821; the optimal cut-off value was 89.5 pg/mL, with 70.5% sensitivity and 
79.5% specificity. 
Conclusions: Serum NLRP3 and asprosin were independently associated with diabetes status, while 
Metrnl was elevated in diabetic individuals but did not remain independently associated after adjustment. 
These biomarkers, particularly NLRP3, may have potential clinical value in risk stratification and 
biomarker-based assessment of diabetes-related metabolic inflammation. 
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Öz 
Amaç: Bu prospektif olgu-kontrol çalışmasında, diyabetli ve diyabetik olmayan erişkinlerde dolaşımdaki 
NLRP3, asprosin ve meteorin-like (Metrnl) düzeylerinin farklı olup olmadığı araştırılmış ve bu 
biyobelirteçlerin diyabet durumu ile ilişkisi değerlendirilmiştir. 
Gereç ve Yöntem: Çalışmaya 44 diyabetes mellitus hastası ve 44 sağlıklı kontrol olmak üzere toplam 88 
erişkin dahil edilmiştir. Plazma NLRP3, asprosin ve Metrnl düzeyleri ELISA yöntemi ile ölçülmüştür. 
Gruplar arası karşılaştırmalar Mann-Whitney U testi ile yapılmıştır. Korelasyon analizleri Spearman 
yöntemi ile değerlendirilmiştir. Diyabet durumu ile bağımsız ilişkili değişkenleri belirlemek amacıyla çok 
değişkenli lojistik regresyon analizi kullanılmıştır. NLRP3’ün ayırt edici performansını değerlendirmek 
için ROC eğri analizi yapılmıştır 
Bulgular: Diyabet gurubunun yaş ortalaması 48.09 ± 12.65 (26-71) yıl ve kontrol grubunun yaş ortalaması 
32.15 ± 9.18 (17-58) yıl idi. Her üç biyobelirteç düzeyi diyabet grubunda kontrol grubuna göre anlamlı 
derecede yüksek bulunmuştur (tüm p<0.001). Çok değişkenli lojistik regresyon analizinde yaş (OR: 1.21, 
%95 GA: 1.08–1.35, p=0.001), asprosin (OR: 1.29, %95 GA: 1.06–1.56, p=0.009) ve NLRP3 (OR: 1.06, %95 GA: 
1.02–1.10, p=0.001) diyabet durumu ile bağımsız olarak ilişkili bulunurken, Metrnl için anlamlı bir bağımsız 
ilişki saptanmamıştır. NLRP3 için yapılan ROC analizinde AUC değeri 0.821 olarak bulunmuş, en uygun 
kesim değeri 89.5 pg/mL olup duyarlılık %70.5 ve özgüllük %79.5 olarak hesaplanmıştır. 
Sonuç: Serum NLRP3 ve asprosin düzeyleri diyabet durumu ile bağımsız olarak ilişkili bulunurken, 
Metrnl düzeyleri diyabetik bireylerde yüksek olmasına rağmen çok değişkenli analiz sonrası bağımsız bir 
ilişki göstermemiştir. Özellikle NLRP3 başta olmak üzere bu biyobelirteçler, diyabete bağlı metabolik 
inflamasyonun değerlendirilmesi ve risk sınıflamasında klinik açıdan potansiyel değer taşıyabilir. 
Anahtar Kelimeler: Diyabetes mellitus; insülin direnci; asprosin; meteorin like; NLRP3 
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        Introduction  

Diabetes mellitus is a major global health problem associated with microvascular and macrovascular 
complications, chronic inflammation, and substantial morbidity and mortality. In recent years, adipokines and 
inflammatory mediators have attracted attention as potential biomarkers reflecting metabolic dysregulation. (1, 2) 
Asprosin is a fasting-induced glucogenic adipokine encoded by the FBN1 gene. Previous studies have shown that 
circulating asprosin levels are increased in several metabolic disorders and may contribute to insulin resistance by 
promoting hepatic glucose production. (3, 4) Meteorin-like (Metrnl) is a secreted adipokine/myokine with 
pleiotropic metabolic and immunomodulatory effects. It has been implicated in white adipose tissue browning, 
thermogenesis, exercise-related metabolic adaptation, and insulin sensitivity. (5-7) The NLRP3 inflammasome is a 
multiprotein complex that plays a central role in innate immunity and inflammation. Persistent activation of the 
NLRP3 inflammasome has been linked to beta-cell dysfunction, chronic low-grade inflammation, insulin 
resistance, and the pathogenesis of type 2 diabetes (T2DM). (8-10) 
In this study, we aimed to compare plasma NLRP3, asprosin, and Metrnl levels between diabetic patients and 
healthy controls and to determine whether these biomarkers are independently associated with diabetes status. 
 
Material and Methods 
Study Design 
This prospective case-control study included 88 adults: 44 patients with diabetes mellitus and 44 healthy non-
diabetic controls. Among the diabetic participants, 2 had type 1 diabetes (T1DM) and 42 had T2DM. Fasting plasma 
glucose under treatment was defined as ≥ 126 mg/dL (7 mmol/L) or previously diagnosed diabetes by diagnostic 
reports (11). Participants in the control group were volunteers without known systemic disease. Diabetes was 
defined according to established diagnostic criteria and/or prior documented diagnosis. 
Inclusion criteria for the diabetes group were adult age and a confirmed diagnosis of diabetes mellitus. Inclusion 
criteria for the control group were adult age and absence of known diabetes or other diagnosed systemic disease. 
Exclusion criteria included acute infection, known inflammatory disease, malignancy, pregnancy, and refusal to 
participate. Additional clinical variables such as BMI, HbA1c, duration of diabetes, renal function parameters, and 
treatment details were not available for all participants. 
 
Ethical approval  
All participants provided written informed consent. The study was approved by the ethical review board of Harran 
University (HRU 20.16.09, Date: 14.09.2020) and was conducted in accordance with the Declaration of Helsinki. The 
study was supported by the Harran University HÜBAP unit (Project No: 21012). 
 
Blood sampling and biomarker measurement 
Venous blood samples were collected into EDTA tubes after at least 8 hours of fasting. Samples were centrifuged at 
400 x g for 10 minutes at room temperature, and plasma was separated, aliquoted, and stored at - 80 ⁰C until analysis. 
Plasma concentrations of NLRP3, asprosin, and Metrnl were measured using commercial ELISA kits according to 
the manufacturers' instructions. The NLRP3 assay used the Human NLR family pyrin domain containing 3 ELISA 
kit (BT Lab, Cat. No. E38886Hu). Asprosin was measured using the Human Asprosin ELISA kit (BT Lab, Cat. No. 
E4095Hu), and Metrnl was measured using the Human Meteorin-like Protein ELISA kit (BT Lab, Cat. No. E3941Hu). 
Plasma samples were thawed on ice and centrifuged at 10,000 x g for 5 minutes at 4 ⁰C before analysis. According to 
kit documentation and laboratory procedure, intra-assay and inter-assay variation coefficients were within 
acceptable analytical ranges. 
                                             
Statistical Analysis 
Data distribution was assessed using the Kolmogorov-Smirnov test. Because several variables were not normally 
distributed, continuous variables were summarized as median (IQR) where appropriate, and non-parametric Mann-

Highlights   
• NLRP3 and asprosin levels were elevated in diabetes. 
• NLRP3 and asprosin were independently associated with diabetes. 
• NLRP3 may be a biomarker of metabolic inflammation. 
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Whitney U tests were used for group comparisons. Spearman correlation analysis was performed to examine 
relationships among study variables. To evaluate variables independently associated with diabetes status, 
multivariate logistic regression analysis was performed including age, sex, asprosin, Metrnl, and NLRP3. Odds 
ratios (ORs) with 95% confidence intervals (CIs) were calculated. ROC curve analysis was performed for NLRP3, 
and the area under the curve (AUC), sensitivity, specificity, and optimal cut-off value were determined. Statistical 
significance was set at p<0.05. Analyses were performed using SPSS Statistics 24.0 and re-checked during revision. 
 
Results 
In our study where eighty-eight patients (44 diabetic and 44 control) were examined, the mean age of the diabetes 
group was 48.09±12.65 (26-71) years and the mean age of the control group was 32.15±9.18 (17-58) years. 48 (55%) of 
all cases were female and 40 (45%) were male. Diabetic and non-diabetic based on fasting plasma blood glucose 
values presented in Table-1. In our diabetes group, only 2 cases were T1DM, while 42 cases were T2DM. Fasting 
blood sugar measured at diagnosis was 201.84 ± 90.24 m (127- 579) mg/dL in the diabetes group, while it was 92.90 
± 10.75 (76-118) mg/dL in the control group.  
 
Table- 1. Distribution of data between diabetes and control groups. 
Variable Diabetic Group (n=44) Control Group (n=44) p 
Age (years) 48.09 ± 12.65 32.15 ± 9.18  
Female, n (%) 20 (45) 28 (64)  
Male, n (%) 24 (55) 16 (36)  
FPG (mg/dL)† 201.84 ± 90.24; 165.0 (126.25) 92.90 ± 10.75; 91.0 (14.25) <0.001 
Metrnl (pg/mL)† 8.99 ± 3.86; 9.20 (5.40) 5.99 ± 2.95; 5.25 (4.10) <0.001 
Asprosin (pg/mL)† 28.63 ± 10.12; 26.65 (12.55) 21.26 ± 5.76; 21.00 (8.50) <0.001 
NLRP3 (pg/mL)† 124.40 ± 52.66; 110.0 (78.03) 75.20 ± 23.28; 72.80 (30.70) <0.001 

        Abbeviations: † mean ±SD; median (IQR) FPG Fasting plasma glucose; Metrnl: meteorin like;  

 
Metrnl plasma level was significantly higher in diabetic individuals (8.99 ± 3.86 pg/mL) compared to non-diabetic 
individuals (5.99 ± 2.95 pg/mL) p < 0.001 (Figure-1). 

 
Figure 1. Meteorin like levels in diabetes and control groups. 

 
 Considering the patients in general, plasma Metrnl level was found to be 8.18±3.18 pg/mL in men and 6.92±3.54 
pg/mL in women (p=0.085). In the diabetes group, plasma Metrnl level was found to be 9.00 ± 4.25 pg/mL in men 
and 8.97±3.43 pg/mL in women. (p=0.624) (Table 2). In the control group, the plasma Metrnl level was found to be 
5.90 ± 3.26 pg/mL in men and 6.10 ± 2.60 pg/mL in women. (p=0.295) (Table 3). 
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Table-2. Distribution of diabetes group parameters by gender 
Variable Diabetic Group (n=44) Control Group (n=44) p 
Metrnl (pg/mL)† 8.97 ± 3.43; 9.65 (6.13) 9.00 ± 4.25; 8.75 (5.05) 0.624 
Asprosin (pg/mL)† 25.56 ± 6.23; 25.15 (8.18) 31.18 ± 12.02; 29.15 (18.33) 0.006* 
NLRP3 (pg/mL)† 106.02 ± 34.76; 90.40 (66.52) 139.72 ± 60.40; 138.25 (76.00) 0.117 

      Abbeviations: † mean ±SD; median (IQR); Metrnl: meteorin like; IQR:inter quartile range; SD: Standard deviation 
 
While the asprosin plasma level was 28.63±10.12 pg/mL in the diabetes group, it was 21.26±5.76 pg/mL in the control 
group. This difference was statistically significant. (p<0.001) (Figure 2). 
 

 
Figure 2. Aspirin levels in the diabetes and control groups. 

 
The plasma Asprosin level was found to be 27.72±10.55 pg/mL in men and 22.63±6.71 pg/mL in women (p=0.014). In 
the diabetes group, plasma Asprosin level was found to be 31.18 ± 12.02 pg/mL in men and 25.56 ± 6.23 pg/mL in 
women (p=0.006) (Table-2). In the control group, plasma Asprosin level was found to be 20.72 ± 7.08 pg/mL in men 
and 21.91 ± 3.67 pg/mL in women (p=0.019) (Table-3) 
NLRP3 plasma level was measured as 75.20 ± 23.28 pg/mL in the control group and 124.40 ± 52.66 pg/mL in the 
diabetes group (p<0.001) (Figure-3). 

 
Figure 3. NLRP3 levels in diabetes and control groups. 



Assessment of NLRP3, Asprosin and Metrnl in DM. Saglık. F et al. 
 

 

62  
 

 
Plasma NLRP3 level was 116.59±56.19 pg/mL in men and 85.81±33.26 pg/mL in women, and this difference was 
significant. (p=0.004). In diabetic men, it was 139.72 ± 60.64 and in women it was 106.02 ± 4.06 (p = 0.117) (Table-3). 
In the control group, it was 78.89±28.28 in women and 72.13±18.33 in men (p=0.322) (Table-3). 
 
Table 3. Distribution of control group parameters by gender. 

Variable Group 1 (n=?) Group 2 (n=?) p 
Metrnl (pg/mL)† 6.10 ± 2.60; 6.10 (3.93) 5.90 ± 3.26; 4.50 (4.40) 0.295 
Asprosin (pg/mL)† 21.91 ± 3.67; 21.50 (4.40) 20.72 ± 7.08; 19.85 (10.28) 0.019* 
NLRP3 (pg/mL)† 78.89 ± 28.18; 79.25 (23.13) 72.13 ± 18.33; 68.90 (30.95) 0.322 

Abbeviations: † mean ±SD; median (IQR); Metrnl: meteorin like; IQR:inter quartile range; SD: Standard deviation 
 
Correlation analysis showed positive associations among the three biomarkers and with fasting plasma glucose. Age 
was positively correlated with NLRP3 and Metrnl, whereas the correlation between age and asprosin was not 
statistically significant. Multivariate logistic regression analysis demonstrated that age (OR 1.21, 95% CI 1.08-1.35, 
p=0.001), asprosin (OR 1.29, 95% CI 1.06-1.56, p=0.009), and NLRP3 (OR 1.06, 95% CI 1.02-1.10, p=0.001) were 
independently associated with diabetes status. Sex (p=0.696) and Metrnl (p=0.833) were not independently 
associated with diabetes status after adjustment. ROC curve analysis for NLRP3 showed an AUC of 0.821, indicating 
good discriminative performance. The optimal cut-off value was 89.5 pg/mL, corresponding to 70.5% sensitivity and 
79.5% specificity for discrimination of diabetes status (Figure 4). 
 

 
Figure 4. ROC analysis for NLRP3  

 
Table 4. Spearman correlation analysis results 
Variables Age NLRP3 Aspirosin Metrnl Fpg 
Age r 1.000 0.312** 0.161 0.284** 0.558** 

p  0.003 0.135 0.007 <0.001 
Fpg r 0.558** 0.495** 0.340** 0.370** 1.000 

p <0.001 <0.001 0.001 <0.001  
NLRP3 r 0.312** 1.000 0.242* 0.349** 0.495** 

p 0.003  0.023 0.001 <0.001 
Aspirosin r 0.161 0.242* 1.000 0.320** 0.340** 

p 0.135 0.023  0.002 0.001 
Metrnl r 0.284** 0.349** 0.320** 1.000 0.370** 

p 0.007 0.001 0.002  <0.001 
Abbeviations: Fpg: Fasting plasma glucose; Metrnl: meteorin like; r: correlation coefficient 
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       Table 5. Multivariate logistic regression analysis for diabetes status. 
Variable OR 95% CI p  
Age 1.21 1.08-1.35 0.001 
Sex 0.74 0.16-3.30 0.696 
Asprosin 1.29 1.06-1.56 0.009 
Metrnl 1.03 0.77-1.38 0.833 
NLRP3 1.06 1.02-1.10 0.001 

Abbeviations: OR: odds raito; CI: confidence interval 
 
Discussion 
In the present study, we investigated circulating blood levels of Meteorin-like (Metrnl), Asprosin, and the NLRP3 
inflammasome in individuals with diabetes mellitus and compared them with healthy controls. Our findings 
demonstrated that plasma levels of all three parameters were significantly elevated in diabetic patients. However, 
after multivariable adjustment, only age, asprosin, and NLRP3 remained independently associated with diabetes 
status.  
Asprosin is a fasting-induced glucogenic adipokine that has been shown to promote hepatic glucose production and 
insulin resistance (4, 12, 13). The neutralization of asprosin improves insulin sensitivity, reduces plasma glucose and 
insulin levels, and leads to a decrease in body weight in experimental models, supporting its potential pathogenic 
role in T2DM (14, 15). Our findings are consistent with previous reports showing higher circulating asprosin levels 
in diabetes and support a possible role for asprosin in glucose dysregulation. 
Metrnl has been described as an adipokine/myokine with pleiotropic metabolic and immunomodulatory effects (16, 
17). It has been reported to enhance insulin sensitivity, promote white adipose tissue browning, and increase 
thermogenesis, particularly in response to exercise and cold exposure (7, 18-21). Although Metrnl levels were 
elevated in the diabetes group, the association did not remain significant after multivariable adjustment. This may 
indicate that Metrnl elevation reflects a compensatory response to metabolic stress rather than an independent 
relationship with diabetes. 
NLRP3 is a key mediator of inflammasome-driven inflammation and has been implicated in chronic metabolic 
inflammation, beta-cell dysfunction, and insulin resistance. (9, 22-25) In our study, NLRP3 remained independently 
associated with diabetes status, and ROC analysis showed good discriminative capacity. These findings support the 
view that increased NLRP3 may be closely linked to the inflammatory component of diabetes. Our cross-sectional 
design does not allow causal inference; therefore, it cannot be concluded whether increased NLRP3 contributes to 
the development of diabetes or whether diabetes itself leads to upregulation of NLRP3. Most likely, the relationship 
is bidirectional and mediated by chronic metabolic inflammation. 
Polymorphisms in the NLRP3 gene have been shown to influence individual susceptibility to inflammatory and 
metabolic diseases, while interactions with adipose tissue inflammation and gut microbiota may also contribute to 
insulin resistance and impaired glucose homeostasis (26, 27). These mechanisms highlight the complexity of NLRP3 
regulation in metabolic disorders. 
 
Limitations  
The present study has several limitations. The sample size was modest, the groups were not age-matched, and most 
diabetic participants had T2DM, limiting subgroup analyses. In addition, BMI, HbA1c, diabetes duration, treatment 
characteristics, renal function measures, and some other biochemical parameters were not available for all 
participants. These limitations should be considered when interpreting the results. Despite these limitations, the 
study provides a combined evaluation of three emerging biomarkers in diabetes. The independent associations 
observed for asprosin and NLRP3, together with the ROC performance of NLRP3, suggest that these markers merit 
further investigation in larger and longitudinal studies. 
 
Conclusion 
In conclusion, plasma NLRP3, asprosin, and Metrnl levels were elevated in diabetic individuals compared with 
healthy controls. After multivariable adjustment, age, asprosin, and NLRP3 remained independently associated with 
diabetes status, whereas Metrnl did not. NLRP3 showed good discriminative performance in ROC analysis, 
suggesting that it may have potential utility as a biomarker of diabetes-related metabolic inflammation. In clinical 
practice, these biomarkers may contribute to risk stratification and early identification of metabolic dysfunction, 
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although validation in larger prospective cohorts is required before routine use.                                            
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