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 عبِؼخ رىشَذ. /ٍؼٍىَ اٌصشفخ ّبء اٌحبٌٍ: لسُ اٌىُُّبء/ وٍُخ اٌزشثُخ ٌالأز 
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 عبِؼخ رىشَذ. /ٍؼٍىَ اٌصشفخ لسُ اٌىُُّبء/ وٍُخ اٌزشثُخ ٌ

 خلاصة :

فٍ اٌسٕىاد الأخُشح ، أصجحذ اٌسّٕخ لعُخ ِزضاَذح ثبسزّشاس َزؼُٓ ػًٍ أٔظّخ اٌشػبَخ اٌصحُخ 

اٌزؼبًِ ِؼهب ، ثسجت اِصبس اٌغسذَخ اٌعبسح اٌّشرجطخ ثبٌسّٕخ ِضً اسرفبع ظغػ اٌذَ ، وأِشاض اٌزّضًُ 

فُشوط وىسؤب ، ، ثبلإظبفخ إًٌ صَبدح خطش  2اٌغزائٍ ، وأِشاض اٌمٍت ، وِشض اٌسىشٌ ِٓ إٌىع 

ثبلإظبفخ إًٌ رٌه ، َؼُزمذ أْ اٌسّٕخ ػبٍِخ ِسبهّخ فٍ وً ِٓ اٌخًٍ اٌغٕسٍ واٌسشغبْ. رشُش اٌزمذَشاد 

إًٌ أْ أوضش ِٓ ٍُِبسٌ شخص فٍ عُّغ أٔحبء اٌؼبٌُ َؼبٔىْ ِٓ اٌسّٕخ أو صَبدح اٌىصْ ، ِّب َغؼٍهب 

ٍُِىْ حبٌخ وفبح سٕىَبً. رؼذ  3.4أوضش ِٓ  واحذح ِٓ الأسجبة اٌشئُسُخ ٌٍىفبح فٍ اٌؼبٌُ ، حُش رّضً

اٌّسبساد الأسبسُخ غُش اٌّؼشوفخ اٌؼمجخ الأسبسُخ أِبَ رمذَ أثحبس اٌسّٕخ ، ِّب َحذ ِٓ فهّٕب لأصً 

اٌّشض وإٔشبء ػلاعبد فؼبٌخ. ثؼط اٌظشوف الأَعُخ اٌزٍ رسججهب اٌسّٕخ ٌهب رأصُش ػًٍ اٌخلاَب 

هشِىْ رُ رحذَذٖ حذَضبً إٌبعُ ػٓ اٌصُبَ ػًٍ اٌشغُ ِٓ وػذٖ والأٔسغخ اٌّخزٍفخ ، والأسجىسُٓ هى 

وهذف حُىٌ أو هذف ػلاعٍ لأِشاض اٌزّضًُ اٌغزائٍ ، لا رضاي هٕبن رحذَبد رزؼٍك ثبوزشبف ِسزىَبرهب 

فٍ اٌجُئبد اٌسشَشَخ واٌجحش اٌّسزّش فٍ هزا اٌهشِىْ اٌغذَذ ، لذ َفزح آفبق عذَذح ٌٍؼلاط اٌفؼبي 

ضًُ اٌغزائٍ. فٍ هزٖ اٌذساسخ ، رُ رمذَش ِسزىي هشِىْ أسجشوسُٓ وثؼط اٌؼٕبصش ٌّزلاصِبد اٌزّ

اٌّؼذُٔخ )اٌضٔه ، اٌسٍُُُٕىَ ، اٌّغُٕسُىَ( فٍ ِصً اٌذَ ٌٍّشظً اٌزَٓ َؼبٔىْ ِٓ اٌسّٕخ اٌّفشغخ. . 

وشفذ إٌزبئظ أْ ِسزىَبد اٌّشظً ِٓ هشِىْ أسجشوسُٓ وبٔذ أػًٍ ثىضُش ِٓ رٍه اٌّىعىدح فٍ 

غّىػخ اٌعبثطخ ، وأْ رشوُض اٌؼٕبصش اٌّؼذُٔخ وبْ ألً ثىضُش فٍ اٌّشظً اٌزَٓ َؼبٔىْ ِٓ اٌسّٕخ اٌّ

اٌّفشغخ. أظهشد ٔزبئظ اسرجبغ هشِىْ أسجشوسُٓ ِغ اٌضٔه اسرجبغًب إَغبثُبً ، فٍ حُٓ أْ إٌزبئظ ٌُ رظهش 

 .P <0. 05ىي الاحزّبي أٌ اسرجبغ ثُٓ أسجشوسُٓ واٌسٍُُُٕىَ وثُٓ أسجشوسُٓ واٌّغُٕسُىَ ػًٍ ِسز
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Abstract :  

In recent years, obesity has become an ever-increasing issue that healthcare 

systems have to deal with, due to the adverse physical effects associated with 

obesity such as high blood pressure, metabolic diseases, heart disease, and type 

2 diabetes, in addition to the increased risk of coronavirus, Additionally, obesity 

is thought to be a contributing factor to both sexual dysfunction and cancer. It is 
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estimated that over 2 billion people worldwide suffer from obesity or 

overweight, making it one of the world's leading causes of death, accounting for 

over 3.4 million deaths annually. Unknown underlying pathways are the primary 

obstacle to obesity research advancement, limiting our comprehension of the 

disease's origin and the creation of effective treatments. Certain metabolic 

conditions brought on by obesity have an impact on various cells and tissues, 

and Asprosin is a newly identified fasting-induced hormone Despite its promise 

as a biomarker or therapeutic target for metabolic diseases, there are still 

challenges related to the detection of its levels in clinical settings and continued 

research into this novel hormone may open new horizons for the effective 

treatment of metabolic syndromes. In the present study, the level of Asprosin 

hormone and some mineral elements (zinc, selenium, magnesium) were 

estimated in the blood serum of obese patients. . The findings revealed that 

patients' levels of the hormone asprosin were much higher than those of the 

control group, and that the concentration of mineral elements was significantly 

lower in obese patients.  The results of the correlations of Asprosin hormone 

with zinc showed a positive correlation, while the results didn't show any 

correlation between Asprosin and selenium and between Asprosin and 

magnesium at the probability level P<0. 05. 

Keywords: asprosin , zinc , selenium ,magnesium  

1.Introduction: 

Obesity is one of the most prevalent health issues affecting children, adolescents 

and the elderly and is a complex disease caused by genetic and environmental 

factors. Obesity develops from a combination of low energy intake and 

excessive calorie intake [1] In recent years, obesity has become an ever-

increasing issue that healthcare systems have to deal with. The World Health 

Organisation (WHO) has stated that obesity is now an epidemic and therefore a 

threat to individual health for a large population in many continents.[2] The 

adverse physical effects associated with obesity include hypertension, metabolic 

diseases, cardiovascular diseases, kidney diseases, strokes and type 2 diabetes 

mellitus [3]. The adverse physical effects associated with obesity include 

hypertension, metabolic diseases, cardiovascular diseases, kidney diseases, 

strokes, and type 2 diabetes,[3] as well as an increased risk of COVID-19 

infection in obese populations,[4] and obesity is associated with infectious 

diseases, as some infections may lead to an increase in obesity, such as human 

adenovirus 36, H1N1/ influenza, HIV, and Helicobacter pylori [5], Obesity is 

linked to cancer, the second greatest cause of mortality globally after 

cardiovascular disease, and is also a known risk factor for sexual dysfunction in 

both sexes. With an annual incidence of over 3.4 million deaths, obesity and 

overweight are among the main causes of mortality globally, affecting an 

estimated 2 billion people.[6]. 4 million deaths [6]. Since obesity creates distinct 
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biochemical environments that impact various cells and tissues, one of the 

biggest obstacles to the advancement of obesity research is the lack of 

knowledge about the underlying pathways that restrict our comprehension of the 

disease's genesis and the creation of treatments [7]. Obese people typically have 

higher levels of white adipose tissue (WAT), and research has shown that this 

tissue not only stores triacylglycerol but also functions as an endocrine system, 

releasing a variety of chemical messengers that affect and communicate with 

other tissues. Adipocyte-derived peptide is linked to numerous regulatory 

actions on energy balance[8], as well as the regulation of inflammatory 

processes [9]. 

Asprosin is a newly identified fasting-induced hormone that has received 

considerable attention in the field of scientific research since its discovery and 

first described by Romer et al. in 2016. Despite its promise as a biomarker or 

therapeutic target for metabolic diseases, there are still challenges related to the 

detection of its levels in clinical settings and continued research into this novel 

hormone may open new avenues for effective treatment of metabolic syndromes 

[10]. Asprosin is a 140-amino acid glucogenic protein that is synthesised mainly 

in white adipose tissue during fasting, although it can also be produced by other 

tissues such as the lungs, heart and pancreatic beta cells under certain 

conditions, and plays a crucial role in the regulation of metabolism. It plays a 

critical role in the regulation of metabolism and energy and plays a vital role in 

the regulation of appetite, and has emerged as a key factor in the body's response 

during periods of fasting. Aspartate aminotransferase is polarized by the liver 

after entering the circulation, where it adheres to the surface of liver cells and 

increases blood sugar levels—a critical component of brain survival and 

function[11]. As a recently identified adipokine hormone, asprosin seems 

promising for further investigation. Through a progressive rise in appetite, this 

fasting-induced hormone controls food intake and energy supply. Its level is 

correlated with the amount of adipose tissue, which serves as its primary source 

[12]. A recent addition to the new subclass of protein hormones known as 

codamines is adipokine aspirin. In contrast to conventional protein hormones 

and peptides, this subclass is synthesized by the protease Furin, which cuts the 

C-terminus of the parent protein, proviprilin-1, to produce aspirin. This cut 

resulted in the 320 kDa glycoprotein fibrillin-1 and the novel peptide hormone 

aspirin. Aspirin is a protein around 30 kDa long in mammals [13]. White 

adipose tissue has the greatest mRNA expression of FBN1, indicating that it is 

the primary source of asprosin. Numerous research studies have indicated that 

physical exercise may influence the amount of asprosin, a protein that plays a 

regulatory role in the browning of primary adipocytes.[14] Zinc is the second 

most prevalent mineral in living things after iron, found throughout the body, 

particularly in skeletal muscle (~60%) and bone (~30%).  
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After iron, zinc is the second most prevalent mineral in living things. Although 

zinc is present throughout the body, it is particularly abundant in bone (~30%) 

and skeletal muscle (~60%). Zinc is essential for brain signal transmission, cell 

autolysis, differentiation, and proliferation. Since many proteins need zinc to 

function, it is a structural element of thousands of protein domains and a 

catalytic cofactor for 300 enzymes of all types [15].Numerous studies on both 

humans and animals demonstrate the critical functions that selenium plays in 

preventing chronic metabolic disorders including obesity and type 2 diabetes. 

Inhibiting the inflammatory response, boosting immunity, and reducing 

oxidative stress are the major ways that selenium has positive benefits. 

Probiotics that are high in selenium may be a good option for treating type 2 

diabetes and obesity [16].  As a cofactor in enzymatic pathways, magnesium is 

essential for many metabolic processes. Hypomagnesemia has been observed in 

approximately 30% of diabetic patients, and studies have demonstrated that 

increased magnesium intake enhances insulin secretion and sensitivity. For these 

reasons, magnesium supplementation may be a clinical strategy to improve type 

2 diabetes[17]. 

2.Experimental part: 

In the present study, 60 blood samples were collected from obese subjects and 

60 blood samples were collected from healthy subjects who were considered as 

a control group from Baghdad governorate. 5mL of venous blood was drawn 

and placed in gel tubes and the samples were left at room temperature and then 

centrifuged at 3000r.p.m to obtain serum which was stored in Eppendorf tubes at 

-20oC until the studied chemistry measurements were performed. 

2.1 Assay of Asprosin hormone level: 

The Sandwich-ELISA principle was used to an ELISA kit. An antibody 

designed specifically for the human ASPN test was applied to the ELISA plate 

beforehand. The ELISA plate's pits are filled with samples (or standard 

solutions), which react with the antibody. Each well of the plate is filled with a 

horseradish peroxidase (HRP)-conjugated antibody and a human ASPN-specific 

detection antibody, which are then placed in the incubator. Clean the 

components that have been unbound. Fill each pit with the substrate solution. 

Only those pits containing the human ASPN detection antibody, biotinylated 

detection antibody and Avidin-HRP conjugate will appear blue When the stop 

solution is added, the enzyme-ligand reaction is stopped, and yellow becomes 

the new color. Optical density (OD) is measured using spectrophotometry at a 

wavelength of 450 nm. The OD value corresponds to the human ASPN level. 

The quantity of human ASPN in the samples may be ascertained by comparing 

their optical density to the reference curve. 

2.2 Estimation of zinc concentration: 
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The kit was used for the determination of zinc based on the reaction of zinc in 

the sample with 5-Br-PADAP to produce a colour complex, the depth of colour 

being directly proportional to the zinc ion concentration. The zinc ion 

concentration is measured at a wavelength of 560 nm.  

2.3Determination of selenium concentration: 

An off-the-shelf kit based on the determination of selenium in a biological 

sample by its ability to catalyse the oxidation of phenylhydrazine to azo ion by 

potassium chlorate was used, where the colour intensity measured at 520 nm is 

directly proportional to the concentration of selenium in the sample. 

2.4 Determination of magnesium concentration: 

A ready-made kit based on the reaction of magnesium in the sample with the 

complex reagent (Calmagite) was used to form a calmagite-Mg complex whose 

absorbance is measured at 540nm and the concentration of magnesium is 

directly proportional to the absorbance of the complex. 

3. Results and discussion: 

3.1 Asprosin hormone level 

The results of the current study showed that there was a significant increase in 

the level of asprosin hormone in obese patients at a probability level of 

P<0.0001 compared to the control group, as the level of asprosin hormone in 

patients reached 4.45±0.82ng/mL while the control group reached 

2.63±0.47ng/mL as shown in Figure (1). 

 

Figure (1) The level of asprosin hormone in obese patients compared to the 

control group 
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Some researchers found higher concentration of asprosin in obese subjects 

compared to normal weight control group which is consistent with the results 

obtained in our current study. Studies have also reported a positive correlation 

between asprosin and various obesity-related markers, including BMI and 

insulin resistance and asprosin has been proposed as a biomarker of obesity and 

metabolic disorders and a therapeutic target for obesity [18, 19]. 

Asprosin is secreted from adipose tissue and can modulate appetite. Asprosin 

secretion is influenced by a variety of conditions such as BMI, glucose, insulin 

and high-density lipoprotein (HDL), all of which are associated with obesity 

[19]. Aspirin has also shown a negative correlation with ALT which may be due 

to hyperphagia and increased gluconeogenesis in the liver suggesting that the 

liver may be a vital organ in the regulation of aspirin [20]. Plasma asprosin 

levels are also increased in insulin resistant humans as individuals with insulin 

resistance feel hungry quickly and experience delayed satiety [21]. Asprosin 

enhances food intake because it stimulates agRP peptide neurons through 

cAMP, which in turn promotes appetite [22]. The main source of asprosin's 

nanomolar levels in the bloodstream is white adipose tissue, which rises with 

obesity. Asprosin can pass through the blood-brain barrier and activate AgRP 

neurons via cAMP, increasing appetite, food intake, and absorption. As obesity 

increases, energy is transformed into fat mass.[23]. This mechanism is supported 

by the extremely high asprosin levels in our present investigation. Many related 

disorders, such as cardiovascular disease, may develop in this manner depending 

on the metabolic consequences of obesity. Aspirin may be the source of the 

increased hepatic glucose production since asprosin promotes appetite and 

induces the liver to release glucose [24] 

3.2 Zinc level in obese patients and control group 

The results of the current study showed a significant decrease in zinc 

concentration in obese patients compared to the control group at a probability 

level of P<0.0001, where the zinc concentration in obese patients was 

0.32±0.06m.mol/L, while in the control group it was 0.54±0.06m.mol/L as 

shown in Figure (2). 
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Figure (2) Zinc concentration in obese subjects compared to the control group 

The present study's findings are in line with earlier research that discovered that 

obese adults [26] and children and adolescents [25] had lower zinc 

concentrations than the control group. Since zinc and TNF have a strong 

negative correlation, the effect of the inflammatory process on zinc metabolism 

may be the cause of the decrease in zinc concentration in obese patients. A prior 

study found a negative correlation between average serum zinc concentration 

and waist circumference and BMI [27]. These results are linked to the buildup of 

adipose tissue and the increase in the production of adipocytokines and cortisol, 

which causes chronic inflammation, which in turn encourages the liver's zinc 

buildup. The negative relationship between blood zinc levels and BMI in obese 

people may have been caused by zinc buildup in the liver and adipocytes[28], 

While Pelletat et al. [30] discovered that taking zinc supplements for four weeks 

had no positive impact on lipid levels in obese women with normal glucose 

tolerance. However, another study discovered that zinc supplements improved 

lipid levels in patients with diabetes and metabolic syndrome by raising HDL 

cholesterol and lowering glucose in patients with type 2 diabetes. On the other 

hand, a different study discovered that taking regular mg20 of zinc every day for 

eight weeks dramatically decreased mean fasting blood glucose and insulin 

without affecting LDL cholesterol, BMI, or waist circumference[31] 

3.3 Selenium level in obese patients and control group 

The results of the current study showed a significant decrease in the level of 

selenium in obese patients compared to healthy people at a probability level of 

P<0.0001, where the average selenium concentration in patients was 

8.80mM±67.45, while the selenium level in the control group was 

6.74mM±109.8 as shown in Figure (3). 
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Figure 3: Selenium concentration in obese patients compared to the control 

group 

Studies have shown that obese people have lower serum selenium levels than 

normal weight people, due to the increased oxidative stress associated with 

obesity, leading to greater consumption of antioxidants such as selenium, as 

obesity is associated with increased oxidative stress and chronic inflammation 

[32, 33], and several studies have confirmed a negative relationship between 

serum Se concentration and body mass index in obese patients, with fat mass 

being higher than the control group. [34] that Se supplementation has a positive 

effect on body mass formation, which is indicated by the association between 

dietary Se intake and lower leptin levels in patients treated with Se. 

Physiological leptin signalling is known to be essential for the maintenance of 

body weight [35] and Wang et al. found that when mice received high doses of 

Se, their body weight was significantly decreased, and the ratio of adipose tissue 

to body weight decreased as well[36]. It is necessary for the growth and function 

of adipose tissue to have selenium and selenoproteins, namely selenoproteins. 

Given the unique roles of selenoproteins, the mechanisms underlying their 

effects on adipose tissue may primarily involve the modulation of redox balance 

and endoplasmic reticulum stress. Selenium also controls the proliferation, 

differentiation, and maturation of adipocyte precursors as well as cellular 

functions (lipid accumulation and lipolysis). Defects in selenoprotein synthesis 

may result in adipocyte malfunction, which can cause a number of illnesses, 

including the emergence of obesity, because these pathways are connected to the 

hypothalamic action of selenium[37]. 

3.4 Magnesium level in obese patients and control group 

0

20

40

60

80

100

120

 مرضى اصحاء

Selenium (mmol/L) 109.8 67.45

M
ea

n
 S

el
en

iu
m

 (
m

m
o

l/
L

) 

C
o

n
c.

 

control Patients  



 

1146 
 

The results showed a significant decrease in magnesium concentration in obese 

patients at the probability level P<0.0001, where the magnesium concentration 

in patients was 0.37±0.08m.mol/L, while the magnesium concentration in 

healthy people was 0.75±0.17m.mol/L as shown in Figure (4). 

 

Figure (4) Magnesium concentration in the serum of obese patients compared 

to the control group 

The current study's findings are in line with those of other research that found a 

negative correlation between magnesium levels and obesity [38, 39]. Other 

research revealed that obese subjects had lower serum magnesium levels than 

controls, and that there was a significant inverse relationship between 

magnesium and C-reactive protein levels. Similarly, lower serum magnesium 

was linked to higher levels of TNF-alpha protein in obese subjects. Other 

research has also demonstrated that serum magnesium protects against 

metabolic diseases, including obesity [40–42]. According to one research, those 

with normal serum magnesium had a considerably lower BMI than those with 

hypomagnesaemia [43]. In diabetic individuals, Babiker et al. [44] likewise 

found a significant inverse relationship between serum magnesium and BMI. 

Given the strong correlation between metabolic diseases and obesity, the 

substantial correlation between serum magnesium levels and obesity raises the 

possibility that serum magnesium regulates metabolism [45]. Additionally, 

Zachuk et al. found a significant negative correlation between serum magnesium 

levels and the severity of childhood obesity: serum magnesium levels declined 

significantly as obesity increased [46].  severity of childhood obesity [46], in 

another study a negative correlation was found between magnesium intake and 

BMI so studies have confirmed that higher serum magnesium levels have a 

significant positive effect on reducing obesity [47], Additionally, it has been 

shown that there is a negative correlation between blood CRP and magnesium in 
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obese individuals; this means that a significant portion of the impact of 

magnesium on obesity is due to its effects on Consequently, serum magnesium's 

preventive function against obesity stems in part from its anti-inflammatory 

properties, and it has been demonstrated that CRP, a recognized indicator of 

inflammation, is substantially linked to obesity [48]. By preventing the 

generation of reactive oxygen species, studies have also demonstrated the 

antioxidant and anti-inflammatory properties of magnesium. As a result, serum 

magnesium may be crucial for preserving insulin function and preventing the 

onset and progression of obesity [49]. Numerous studies have shown that 

magnesium ions, which act as cofactors for enzymes like tyrosine kinase and 

glucokinase, are essential for regulating insulin secretion and function as well as 

glycolysis. Therefore, in order to avoid the development of obesity, increased 

serum magnesium levels may have an effect on the control of energy 

metabolism, namely glucose metabolism[50].  

3.5 Correlation between Asprosin and the studied chemistry variables 

The results of our current study as shown in Table 1 showed a positive 

correlation between asprosin and zinc (r=0.356) Figure (5), which is consistent 

with a previous study that showed a positive correlation between asprosin and 

zinc [51]. Previous studies do not provide conclusive evidence of the direct 

effect of zinc supplementation on asprosin levels, but it is known that zinc plays 

vital roles in insulin signalling and glucose metabolism, which may indirectly 

affect asprosin. Thus, changes in zinc levels may have downstream effects on 

asprosin. While the study did not find any correlation of Asprosin with 

magnesium and selenium 

Table (1) Correlation between Asprosin and the studied chemistry variables 

Test r P-value 

Selenium -0.015 .9090 

Mg .0100 .9390 

Zinc .3560 .0050 
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Figure (5) Correlation between asprosin and zinc 

 

4.Conclusion: 

Due to the adverse physical effects associated with obesity such as metabolic 

diseases, the main challenge to progress in obesity research is the unknown 

underlying pathways that limit our understanding of the etiology of the disease 

and the development of therapies. In the present study, the level of the newly 

identified hormone asprosin was estimated, which holds promise as a 

therapeutic target for metabolic diseases and continued research into this new 

hormone may open new avenues for the effective treatment of metabolic 

syndromes, in addition to the estimation of some mineral elements (zinc, 

selenium, magnesium) in the serum of patients with obesity. In addition to the 

estimation of some mineral elements (zinc, selenium, magnesium) in the blood 

serum of obese patients, the results showed a significant increase in the level of 

asprosin in patients compared to the control group, as asprosin is secreted at 

nanomolar levels in the blood circulation mainly by white adipose tissue, which 

increases with obesity, which leads to the activation of aspartate 

aminotransferase. This leads to the activation of AgRP neurons through cAMP 

to increase appetite, increasing food intake, which leads to increased absorption, 

converting energy into fat mass as obesity continues to increase in this cycle. 

The findings also revealed a notable drop in the estimated concentration of 

mineral elements in obese patients; the impact of the inflammatory process on 

the metabolism of zinc in obese patients may be the cause of the decline in zinc 

concentration in obese patients. Furthermore, compared to people of normal 

weight, obese individuals have lower blood levels of selenium because of the 

increased oxidative stress that comes with being obese. This causes them to 

consume more antioxidants, including selenium, because obesity is linked to 
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increased oxidative stress and chronic inflammation. Additionally, because 

obesity is closely linked to metabolic diseases, high blood levels of magnesium 

may be crucial for controlling metabolism. suggests that serum magnesium may 

play an important role in the regulation of metabolism. Furthermore, the results 

of the correlations of asprosin with zinc showed a positive correlation, as zinc 

plays vital roles in insulin signalling and glucose metabolism, which may 

indirectly affect asprosin, while the results did not show any correlation between 

asprosin and selenium and between asprosin and magnesium, while the results 

showed no correlation between asprosin and selenium. 
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