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Abstract   

By measuring Adropin, fasting blood glucose (FBG), cholesterol, high-density lipoprotein 

(HDL), triglycerides (TG), low-density lipoprotein (LDL), and very low-density lipoprotein 

(VLDL) in the sera of Iraqi patients with MetS and type 2 diabetes mellitus (T2DM), the current 

study was designed to compare some crucial markers in metabolic syndrome (MetS) sera and 

diabetic patients (T2DM) with control. Twenty female subjects were divided into three groups: 

group I=40 with MetS and group II=40 with T2DM, and 40 healthy subjects were employed as 

a control group. Compared to the control group, Adropin levels in the Mets group and T2DM 

group decreased significantly (p < 0.05). In contrast, none of the patient groups (MetS and 

T2DM) showed any change compared to themselves. In conclusion, according to the present 

data, higher levels of FBG, lipid profile, and increased blood pressure (BP) were found in 

patients with MetS and T2DM. A drop in level could be considered a novel indicator of MetS 

and T2DM. Compared to T2DM patients, Adropin levels are thought to have a more sensitive 

diagnostic function than those with MetS and newly diagnosed DM. 

 

Keywords: Adropin, Type 2 diabetes mellitus, Metabolic syndrome, Body mass index, Blood 

pressure.  

1. Introduction 

Metabolic syndrome (MetS) has increased more widely and is known to dramatically increase 

the risk of acquiring diabetes and cardiovascular disease. Obesity, atherogenic dyslipidemia, 

hypertension, and insulin resistance (IR) are a group of cardiac risk factors that collectively 

make up the syndrome. In women, the MetS has a few distinctive characteristics. Dietary and 

lifestyle changes are two of the most important aspects of controlling the MetS [1]. Adropin is 

a peptide hormone composed of 76 amino acids. It was first characterized as a secreted peptide 

with residues 1–33 encoding a secretory signal peptide sequence [2]. This protein has the same 

amino acid sequence in humans, mice, and rats. Recent results [3,4] indicate a role in energy 

balance and the regulation of glucose and fatty acid metabolism, even if our understanding of 

the precise physiological effects of this poorly characterized peptide is still developing [5]. 
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The gene encoding this protein, Enho, is mainly expressed in the liver and the central nervous 

system. Adropin, however, may be a membrane-bound protein that controls cell-cell 

communication, as has been proposed more recently [6]. Adropin has also been found in several 

physiological fluids and tissues, including milk, colostrum, liver, kidney, pancreas, small 

intestine, endothelial cells, brain, cerebellum, liver, kidney, and heart [7,8]. Low levels of 

Adropin have been linked to a risk of dyslipidemia, IR, and other MetS symptoms [9]. Age and 

body mass index (BMI) are antagonistic to blood Adropin concentrations [10]. Adropin levels 

are controlled by dietary macronutrients during feeding circumstances and rise with dietary fat 

content [11].  

Adropin is not necessary for controlling appetite; its actions impact adiposity and help prevent 

IR, dyslipidemia, and poor glucose tolerance. This study aims to compare Adropin levels in 

diabetic females with and without MetS and compare them with the control group [12]. 

2.  Materials and Methods 

Metabolic syndrome criteria includes:-  

1) Triglyceride levels above 150 mg/dL (or specific treatment for this lipid abnormality). 

2) decrease in HDL-cholesterol levels (40 mg/dL in men and 50 mg/dL in women) or treatment 

for this lipid abnormality. 

3) High BP; systolic or diastolic readings of 130 or more millimeters mercury; or (having been 

diagnosed with hypertension and were treated). 

4) Higher than normal fasting blood glucose (FBG; 110 mg/dl) or have been given a type II 

diabetes diagnosis. 

Patients with type 2 diabetes mellitus (T2DM) using insulin as hypoglycemic therapy, 

acromegaly, and chronic liver and renal disorders were excluded from the study [6]. 

2.1 Blood sample collection 

After 10–12 hours, ten milliliters of venous blood were collected and divided into two aliquots. 

The samples were centrifuged at 1500 g for 15 minutes after an incubation period of 30 minutes. 

A part of the acquired serum was employed to estimate the lipid profile. The following analysis 

used the second serum component to measure fasting serum insulin. 

Weight (in kilograms), height (in centimeters), and waist circumference (in centimeters) were 

assessed for each subject. Body mass index (BMI) was calculated by dividing weight (in 

kilograms) by the square of height (m2) or waist-to-hip ratio (WHR). The BMI was calculated 

by dividing weight (in kilograms) by the square of height (m2)  [13]. 

In a seated position, the systolic and diastolic blood pressures (SBP, DBP) (measured in mmHg) 

were taken using a mercury sphygmomanometer. From these observations, the mean arterial 

pressure (MAP) was computed using the formula below for calculating the average pressure: 

MAP= [DBP + SBP-DBP)/3] [14] .  

An ELISA kit was used to estimate the Adropin level (MyBiosource, America). 
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2.2 Statistical analysis 

The median (25th and 75th percentiles) for numerical variables with an abnormal distribution 

is used to interpret the data. The Shapiro-Wilk test was applied to check if the data were 

distributed normally. The (Mann-Whitney) test was employed to describe numerical variables 

that were not regularly distributed. The significance level was set at a  p-value of 0.05. 

moreover, receiver operating characteristic (ROC) was used to estimate the Adropin cut-off 

value. 

3. Results 

The median (25th and 75th percentiles) of age and BMI for MetS, T2DM patients, and control 

are listed in Table 1. Age in patients with MetS was 49.0 (39.75–53.0), in T2DM was 48.50 

(51.25–60.0), and in the control group was 46.50 (38.0–52.0). The BMI distribution of the MetS 

was 31.50 (30.0–35.0), 29.0 (27.0–35.0) in T2DM patients, and 24.0 (24.0–25.0) in the healthy 

subjects. The data of the WHR distribution of the MetS was 0.94 (0.89–1.01), T2DM patients 

was 0.98 (0.94–1.03), and the healthy subjects group was (0.83–0.84). 

 

Table 1. The demographic  characteristics of patients and control group 

Variables 

 

Median 

MetS 

(n= 40) 

T2DM 

(n= 40) 

Control 

(n= 40) 

Age (Years ) 49.0(39.75 -53.0 ) 48.50(51.25-60.0)b 46.50 (38.0 – 52.0) 

BMI  31.50 (30.0 – 35.0)a,c 29.0(27.0-35.0)b,c 24.0 (23.0 – 25.0) 

WHR 0.94 (0.89 – 1.01 )a,c 0.98(0.94-1.03)c 0.83 (0.80 – 0.84) 

The median (25th and 75th percentiles) of the obtained data were evaluated using the Mann-Whitney 

test at the 0.05 threshold; there was a significant difference between the two independent means. 

a) Show how MetS Group and control differ significantly from each other. 

b) Show that the T2DM group and control have a significant difference. 

c) Show that the MetS Group and the T2DM Group have important differences. 

 

         Table 2 shows the serum levels of serum lipid profiles in MetS, T2DM patients, and 

controls. No significant difference appeared in cholesterol, T.G., HDL,VLDL, and LDL levels 

when compared between MetS and T2DM patients and the control group with p>0.05 as shown 

in Table 2. Much evidence has linked obesity with sympathetic overactivity (increase in heart 

rate, blood pressure, and breathing rate). 
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Table 2. The Serum lipid profile in  MetS, T2DM, and control 

Variables 

 

Median 

MetS 

(n= 40) 

T2DM 

(n= 40) 

Control 

(n= 40) 

Cholesterol 

(mg/dL) 

203.0(187.0-216.25)a 182.50(151.25-

217.50)b 

51.30(45.43-142.63) 

T.G (mg/dL) 176.50(134.0-191.50) 197.50(129.50-

263.0)b 

81.90(62.63-90.40) 

HDL-C (mg/dL) 40.70 (39.05-43.83)a 22.60(19.30-45.43) 42.0(36.0-46.0)b 

LDL-C (mg/dL)  125.60(108.60-

142.35)a 

109.0(86.0-146.50)b 80.40(71.77-88.05) 

VLDL (mg/dL) 35.30(26.85-38.30)a 39.50(25.30-53.0)b 19.80(15.0-22.60) 

The median (25th and 75th percentiles) of the obtained data were evaluated using the Mann-Whitney 

test at the 0.05 threshold; there was a significant difference between the two independent means. 

a) Show how MetS Group and control differ significantly from each other. 

b) Show that the T2DM Group and Control have a significant difference. 

c) Show that the MetS Group and the T2DM Group have important differences. 

 

The cholesterol levels increased significantly in MetS and T2DM groups 203.0 (187.0-216.25) 

and 182.50 (151.25-217.50) when compared with the control group 51.30 (45.43-142.63), p > 

0.05. At the same time, there was no significant difference in Cholesterol compared with the 

two groups of patients. The T.G. and VLDL levels increased significantly in patient groups; 

MetS, 176.50 (134.0-191.50), 35.30(26.85-38.30) and T2DM, 197.50 (129.50-263.0), 39.50 

(25.30–53.0) when compared with the control group 81.90 (62.63-90.40), and 19.80  (15.0-

22.60), p > 0.05. At the same time, there was no significant difference in Cholesterol when we 

compared the MetS and T2DM groups [15]. The HDL and LDL levels showed a high significant 

difference when comparing patient groups; MetS 40.70 (39.05-43.83) and 125.60 (108.60-

142.35), T2DM 22.60 (19.30-45.43), 109.0 (86.0-146.50), and control 42.0 (36.0-46.0), and 

80.40 (71.77-88.05), as shown in Table 2. The high visceral fat accumulation characterized by 

obesity is a distinct feature of MetS [16]. Patients with MetS have low HDL and high T.G. 

levels due to the slower clearance of these lipoproteins from the bloodstream [17,18]. Increased 

FBG levels can cause oxidative stress and inflammation and hasten the development of 

dyslipidemia brought on by some harmful variables, like air pollution. Elevated FBG levels and 

dyslipidemia have been linked in numerous studies [13,19,20], and in comparison to the control 

group, the DBP, SBP, and FBG significantly increased in the MetS and T2DM patient groups 

(p < 0.05, p < 0.001). When comparing patient groups (MetS with T2DM), the results revealed 

a significant difference in diastolic blood pressure, SBP, and FBG (p < 0.05, p < 0.00). The 

result showed a substantial decrease in Adropin levels in the MetS and T2DM groups. When 

compared with the control group, p < 0.05, there was no significant difference between the 

patient groups (MetS, T2DM) and the control group, as shown in Table 3. 
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Table 3. Clinical and biochemical factors of patients and control group 

Variables 

 

Median p-value 

MetS 

(n= 40) 

T2DM 

(n= 40) 

Control 

(n= 40) 

DBP (mmHg) (77.34±25.10)a,c (78.22±22.10)b,c 73.4±15.10 0.05 

SBP (mmHg) (131.03 ±13.05)a,c (140.03 ±15.05)b,c 122.03 ±17.07 0.05 

FBG(mg/dL) 117.50(92.0-

118.0)a,c 

170.50(142.25-

236.50)b,C 

112.65(96.0-

142.63) 

0.000 

Adropin(pg/mL) 100.0(87.18-

111.50)a 

97.75(87.70-

106.45)b 

228.65(167.60-

241.18) 

N.S 

The collected data were analyzed by mean ± stander deviation and  median (25th and 75th percentiles) of the 

obtained data were evaluated using the Mann-Whitney test at the 0.05 threshold; there was a significant 

difference between the two independent means. 

a) Show how MetS group and control differ significantly from each other. 

b) Show that the T2DM group and control have a significant difference. 

c) Show that the MetS group and the T2DM group have important differences. 

 

 

 

Figure 1. The ROC curve analysis of serum Adropin concentration in MetS patients against healthy subjects  
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Table 4.  Adropin AUC and validity in distinguishing between MetS and healthy subject  

  

(-ve) 

predictive 

value 

(+ve) 

predictive 

value 

Accuracy Specificity Sensitivity cutoff 

value 

P-Value AUC Variable 

100.0 

 

83.0 0.800 80.0 100.0 119 0.001 0.945 Adropin 

 

4. Discussion     

Much evidence has linked obesity with sympathetic overactivity (increased heart rate, blood 

pressure, and breathing rate). Numerous studies have connected sympathetic overactivity and 

obesity (increased heart rate, blood pressure, and breathing rate) [21].  

As shown below, the ROC was carried out twice, once for MetS patients from healthy subjects 

and once for T2DM patients from healthy subjects [22]. Using ROC curve analysis, the ability 

of serum Adropin levels to identify MetS patients from healthy individuals was examined Table 

4 and Figure 1. The ROC curve was significantly lower than the diagnostic test for MetS, but 

it had higher validity (high sensitivity (100.0) and specificity (80.0). The area under the curve 

(AUC) of the receiver operating characteristic curve for the existence of a MetS diagnosis was 

119 (p < 0.001), which was the optimal level of correct MetS prediction [23].  

Diabetes and low blood Adropin levels trigger atherosclerosis; hence, their interaction may 

result in more severe atherosclerosis. Additional research is required to determine how Adropin, 

diabetes, and atherosclerosis are related causally [24,25,26]. Adropin participates in several 

biological processes and is controlled by various nutrients, including lipids and carbohydrates 

[27].  

Adropin treatment can increase glucose oxidation and decrease fatty acid oxidation in skeletal 

muscle cells [28]. A drop in can lessen IR and delay the onset of obesity by improving lipid 

catabolism, which has preventive effects in T2DM. Inhibiting the development of 3T3-L1 

preadipocytes into mature adipocytes, which reduces fat accumulation and inflammation, is 

how Adropin controls the expression of peroxisome proliferator-activated receptors-γ. Another 

study found that patients with moderate and severe obstructive sleep apnea had decreased 

plasma levels of Adropin and higher levels of inflammation markers like tumor necrosis factor 

and interleukin-6 compared to healthy people [29,30].  

The AUC refers to the area under the curve. While the negative predictive value and positive 

predictive value, respectively. The ROC curve analysis was used to see how the serum Adropin 

level could show the difference between patients with T2DM and healthy subjects Table 5 and 

Figure 2. The ROC curve was significantly lower than the diagnostic test for T2DM, indicating 

greater validity; high sensitivity (95.0) and specificity (87.5). The AUC of the ROC curve for 

the presence of a diagnosis determined the optimal level of correct T2DM prediction to be 0.956 

(p= 0.001). 

5. Conclusion 

In conclusion, according to the present data, higher levels of FBG, lipid profile, and increased 

BP were found in patients with MetS and T2DM. Adropin level could be considered a novel 

indicator of MetS and T2DM. Compared to T2DM patients, it is thought that Adropin levels 

have a more sensitive diagnostic function than those with MetS and newly diagnosed DM. 
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