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ABSTRACT 

In this study, the aim was to evaluate visfatin level in Iraqi children and adolescents with obesity, as well as to study 

the association of serum visfatin level with different biochemical variables. Ninety participants were included. 

Participants’ ages ranged between (5 and 18) years. Sixty obese children and adolescents (obese group) compared to 

thirty children and adolescents (control group). Serum visfatin concentrations have been measured by ELISA. Results: 

There was a highly significant increase in serum visfatin levels in obese group compare to control group. In addition, 
there was a highly significant increase in serum visfatin level in obese adolescents in comparison with obese children. 
A significant positive association was seen between serum visfatin level verses weight, waist circumference, HOMA-

IR and LDL-C in both obese children and obese adolescents. Moreover, positive correlations were detected between 

serum visfatin level verses FBS and TG in both obese children and obese adolescents. Conclusion: serum levels of 

visfatin are elevated in obese group. These findings suggest that visfatin may possibly play a role in the pathophysiology 

of obesity in children, who are at risk for a broad range of future diseases, such as type II diabetes and heart disease.  

Keywords: Visfatin, Adolescents, Children, Obesity.  

1. INTRODUCTION 

Obesity is usually characterized by the excessive 

accumulation of adipocytes and linked to  various 

disorders, for example type II diabetes and insulin 

resistance [1]. The World Health Organization has stated 

that around 2 billion people in the world are overweight 

and obese [2]. Prevalence of obesity in childhood is rising 

markedly in developed countries [3]. 

 Globally, overweight and obesity have reached 

epidemic proportions, and people of the Gulf Arab 

countries have as well affected, particularly high-income, 

oil producing countries. In fact, the prevalence of obesity 

among children and adolescents in the Gulf Countries 

ranges from (5-14%) in males and from (3-18%) in 

females[4]. Importantly, obese children are at higher risk 

of being obese as adults in the future. In obesity, 

numerous pathological alterations of the white 

adipocytes ensue[5]. Hyperplastic (cell number increase) 

and hypertrophic (cell size increase) growth of adipose 

tissues can be found with the diameters exceeding the 

diffusional limit of oxygen. In addition, it is assumed that 

“local hypoxia, cell death, and macrophage infiltration 

occur consequently and lead to an altered adipokine 

secretion profile with an upregulation of inflammatory 

factors”, that is contribute to supporting the low-grade 

chronic inflammation reported in obesity[6].  

Visfatin, an adipokines with proinflammatory 

properties that is secreted mainly by adipocytes [7]. 

Visfatin, is a protein with 473 amino acids and has a 

molecular weight of 52 k-Da [8]. More recently, attention 

has been drawn to the important role of various 

adipokines in the pathophysiology of obesity[9]. Visfatin 

is generally released by many cell types, for example 

bone marrow, muscle cells, hepatocytes and it is 

additionally secreted by adipocytes, and its level is 

connected to obesity. Visfatin is involved in the process 

by which preadipocytes get differentiated into adipocytes 

and functions as a pre-B cell colony-enhancing factor 

(PBEF). Furthermore, it promotes synthesis and storage 
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of triglycerides in adipocytes. The production of visfatin 

is regulated by multiple elements , and the most essential 

role played by tumor necrosis factor (TNF alpha) [10], In 

addition, visfatin promotes the proliferation of 

endothelial cell, that is mediated by the cell factor 

production, in addition to smooth muscle cell growth [7]. 

Visfatin level is associated with body mass index 

(BMI), fasting glucose and lipid profile.  In fact, the 

patho-mechanism of visfatin effect is not entirely 

clarified. At first, an insulin-like effect has been 

suggested because of visfatin binding to the insulin 

receptor; However, this mechanism has not been con-

firmed [11]. The increase in percentage of individuals 

who have obesity is no longer an issue of only the highly-

developed countries since it is as well found in the 

developing countries [12]. This phenomenon may very 

easily be linked to economic elements as the processed 

food is inexpensive as well as easily available. In fact, the 

nutrient value of a food is frequently a secondary issue, 

whereas much more crucial food choice factor is the 

economic element [13]. 

In this investigation, the aim was to evaluate visfatin 

level in Iraqi children and adolescents with obesity, as 

well as to study the association of serum visfatin level 

with different biochemical variables in the obese children 

and adolescents. 

2. MATERIAL AND METHODS 

In this study, ninety obese children and adolescents 

were included. Participants’ ages ranged between (5 and 

18) years. Sixty obese children and adolescents (obese 

group) compared to thirty children and adolescents 

(control group). This present study was carried out 

between November 2019 October 2020. Participants 

have been selected from the outpatient department of 

National Diabetes Centre-Mustansiriyah University. The 

whole procedure has been explained to all subjects. 

Approval from the ethics committee has been obtained. 

At first, (5) ml of morning blood has been collected from 

all the participants by using disposable plastic syringes. 

Then the needle has been removed from the syringe and 

the blood has been transferred into the test tubes and has 

been allowed to clot. After that the test tube has been 

centrifuged. Eventually, the separated serum has been 

collected into labeled microcentrifuge tubes and have 

been stored in ultrafreezer at (-40 C0) until the analysis. 

General and demographic characteristics: age, sex, 

weight, height, BMI, hip circumference, waist 

circumference and waist-hip ratio (WHR) of all 

participants have been noted. The Body fat percentage 

(BF%) of the participants have been determined using the 

Equation: BF%= (1.51×BMI) - (0.7×Age) – 

(3.6×Gender) + 1.4                                            

Gender (males = 1, females = 0) [14]. Serum 

concentrations of: fasting blood sugar (FBS), post 

prandial blood sugar (PPBS) and lipid profile (total 

cholesterol (TC), triglyceride (TG), high-density and 

low-density lipoproteins cholesterol (HDL-C) and (LDL-

C)) have been determined by using automated analyser. 

Serum insulin concentrations have been determined by 

the DRG ELISA kit [15]. Homeostasis model for insulin 

resistance (HOMA-IR) have been estimated by: HOMA-

IR= fasting insulinemia (mU/L) x fasting glycemia 

(mmol/L) / 22.5 [16]. Serum visfatin concentrations have 

been measured by the (CUSABIO) ELISA kit. Statistical 

significance was analyzed through the use of SPSS. All 

data are expressed as the means ± SD or n (%) and all 

tested of P-values ≤ 0.05 have been considered 

statistically significant.                                                           

3. RESULTS 

General information and biochemical values of obese 

group and control group were summarized in table 1. 

Weight, BMI, waist, FBS, insulin, HOMA-IR, TC, BF% 

and LDL-C were significantly increased (P<0.05) in 

obese group compare to control group. In addition, there 

was a highly significant increase (P<0.01) in serum TG 

and visfatin levels in obese group in comparison with 

control group. Figure 1 shows the comparison of serum 

visfatin concentration between males and females in 

obese group. 

Table 2 shows the comparison between obese 

children and obese adolescents. There was a significant 

increase (P<0.05) in weight, height, waist circumference, 

TG, and LDL-C in obese adolescents in comparison with 

obese children. Furthermore, there was a highly 

significant increas (P<0.01) in serum visfatin level in 

obese adolescents in comparison with obese children. 

 

Figure 1 Comparison of serum visfatin concentration 

between males and females in obese group. 

Table 3 displays a significant positive association 

between serum visfatin level verse weight, waist 

circumference, HOMA-IR and LDL-C in both obese 

children and obese adolescents, (P<0.05). Furthermore, a 

positive association was detected between serum visfatin 

level verses FBS and TG in both obese children and 

obese adolescents, (P<0.0). 
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Parameters Obese children 
No(30) 

Obese adolescents 
No(30) 

p-value 

Mean±SD Mean±SD 
Sex (M/F) (17/13) (15/15) / 
Age(years) 9.32±2.30 13.52±2.64 0.16 
Hight(cm) 135.7±6.50 156.5±9.30 0.05* 
Weight(kg) 62.7±6.20 97.6±8.11 0.05* 
BMI(Kg/m2) 25.10±4.42 27.74±5.50 0.32 
Hip(cm) 70.5±4.30 79.61±4.23 0.33 
Waist(cm) 91.5±4.30 102.61±3.23 0.04* 
WHR 0.64±0.02 0.62±0.01 0.72 
FBS(mg/dl) 129.02±0.50 149.0±0.50 0.54 
PPBS(mg/dl) 97.46±0.50 104.0±2.74 0.61 
Insulin level(µU/ml) 15.31±2.75 19.0±1.72 0.34 
HOMA-IR 3.54±1.30 3.67±1.45 0.63 
TC(mg/dl) 175.86±5.60 180.31±0.50 0.06 
TG(mg/dl) 159.60±6.80 187.11±8.14 0.05* 
HDL-C(mg/dl) 50.17±5.40 57.11±6.71 0.31 
LDL-C(mg/dl) 103.0±6.81 119.0±15.0 0.05* 
BF% 20.11±3.39 24.23±4.51 0.35 
Visfatin levels(ng/ml) 15.5±3.21 21.16±3.90 0.01* 

Levels of significance: *P<0.05 and **P<0.01.    

Table 1. General information and biochemical values 

Parameters Obese 
No(60) 

Control 
No(30) 

p-value 

Mean±SD Mean±SD 
Sex (M/F) (27/33) (14/16) / 
Age(years) 11.44± 2.05 10.15 ±3.81 0.32 
Hight(cm) 124.25 ±13.28 123.13± 12.75 0.36 
Weight(kg) 69.62 ±5.31 45.90 ±4.61 0.05* 
BMI(Kg/m2) 31.1±6.02 23.12±2.31 0.05* 
Hip(cm) 104.88 ±7.36 101.05± 3.59 0.65 
Waist(cm) 102.58 ±7.3 86.33± 4.81 0.05* 
WHR 0.97 ±0.59 0.850± 0.7 0.16 
FBS (mg/dl) 103.22 ±4.52 77.45± 4.77 0.05* 
PPBS (mg/dl) 139.22± 6.36 115.33± 5.61 0.15 
Insulin level(µU/ml) 18.46 ±5.47 12.53 ±5.61 0.05* 
HOMA-IR 3.93± 1.37 1.20 ±0.67 0.05* 
TC (mg/dl) 189.08± 12.9 154.44 ±13.22 0.05* 
TG (mg/dl) 185.06± 6.84 95.63 ±9.74 0.01** 
HDL-c(mg/dl) 41.64± 3.79 52.50± 5.46 0.74 
LDL-c(mg/dl) 123.42± 13.01 83.23 ±10.26 0.05* 
BF% 22.11±2.30 15.21±7.56 0.05* 
Visfatin (ng/ml) 26.49 ±4.70 12.53 ±5.61 0.01** 

Levels of significance: *P<0.05 and **P<0.01.    

 

Table 2. Comparison of the biochemical parameters between obese children and obese adolescents 

 

Advances in Health Sciences Research, volume 38

119



  

 

4. DISCUSSION 

Obesity is defined simply as having excess body fat  [14]. 

Amongst various proteins associated with obesity, 

visfatin has drawn a lot of attention [15]; nonetheless, the 

precise mechanism of its role in the pathogenesis of 

obesity remains unclear. 

The present study showed that, serum visfatin level 

was highly significantly increased in the obese group in 

compare to control group. These results confirm previous 

studies [15] [16] [17] [18]. The present study revealed 

that serum levels of visfatin were positively related with 

weight in adolescents with obesity but were not 

associated with BMI. These results confirm the previous 

study of Mahaweerawat et al. [19]. Similar to the findings 

of this current study, Anwar et al. [18], also reported a 

positive association between visfatin and both weight and 

waist circumference in obese children and obese 

adolescents’ groups. 

This present study revealed that there was a highly 

significant increase in serum visfatin level in obese 

adolescents in comparison with obese children. Visfatin 

preferentially produced in the visceral adipose tissue, and 

it may as well be found in bone marrow, liver, skeletal 

muscles as well as lymphocytes, wherein it was originally 

identified as PBEF [20]. Indeed, the accumulation of 

adipocytes is because of, at least the visfatin involvement 

in the pathogenesis of obesity [19]. Hence, obesity of 

adolescents results from physical inactivity and 

increasing caloric intake, moreover, obesity is linked to 4 

factors: cortisol, physical activity, caloric intake and 

somatotropin (the growth hormone). Indeed, Bouhours et 

al. [21] found that the children with obesity  usually 

exhibit increased linear growth. More importantly, 

obesity is mainly characterized by normal to high levels 

of insulin-like growth factor1 (IGF-1) and high levels of 

growth-hormone binding-protein. Additionally, obesity, 

as in tall stature, can indicate an increased responsiveness 

to growth hormone (GH). Thus, increased the linear 

growth in children with obesity, can be at least partially 

attributed to this increase in the GH-sensitivity. 

Moreover, Jin and his team [3] demonstrated that there 

was a significantly inverse correlation between serum 

visfatin levels with age, that are independent of BMI and 

gender in their population of adolescents with obesity. A 

previous study was carried out in 3T3-L1 cells revealed 

that the other hormones, for example, GH, Interleukin-6, 

dexamethasone, and TNF-alfa can affect visfatin 

expression [22]. They presumed that specific hormones 

that abnormally altered with age in adolescents with 

obesity, for instance GH, estrogen, androgen, etc., might 

influence secretion of visfatin[22]. 

Nourbakhsh et al. [16] demonstrated that serum levels 

of visfatin showed a positive relationships with FBS and 

HOMA-IR in obese children and obese adolescents 

groups. Similarly, this present study revealed positive 

correlations between visfatin and FBS in addition to 

HOMA-IR in both obese children and obese adolescents’ 

groups. In contrast to previous findings obtained in obese 

children, a study by Simões et al. [23]  has shown visfatin 

negatively associated with HOMA-IR but this current 

study showed positive correlation between these two 

variables. The association between circulating visfatin 

and the parameters of glucose homeostasis and insulin 

resistance remains controversial due to contradicting data 

[24] [25]  potentially due to the differences in 

immunoassay specificity [26]. 

It was reported that polymorphisms in visfatin gene 

were linked with TC and TG levels [27], that might 

suggest visfatin has an important role in lipid 

homeostasis. This present study found that serum levels 

Table 3. Correlations of Visfatin and different biochemical variables in obese children and obese adolescents 

Parameters Visfatin levels 

Obese children 
(r) 

Obese Adolescents 
(r) 

Age(years) 0.201 0.148 
Hight(cm) -0.219 0.728 
Weight(kg) 0.304 * 0.432* 
BMI(Kg/m2) 0.822 0.619 
Hip(cm) 0.287 0.608 
Waist(cm) 0.320* 0.368* 
WHR 0.592 0.502 
FBS(mg/dl) 0.781** 0.732* 
PPBS(mg/dl) 0.761 0.632 
Insulin level(µU/ml) 0.102 0.148 
HOMA-IR 0.336* 0.355* 
TC(mg/dl) 0.302* 0.321* 
TG(mg/dl) 0.531** 0.599** 
HDL-C(mg/dl) 0.148 0.219 
LDL-C(mg/dl) 0.351* 0.412* 
BF% 0.141 0.133 

Levels of significance: *P<0.05 and **P<0.01.    
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of TC, TG and LDL-c were elevated in the obese group 

compared to those in control. Whereas no marked 

differences were observed in serum levels of HDL-c 

between these two groups. Moreover, positive 

correlations were detected between visfatin levels with 

TC, TG and LDL in both obese children and obese 

adolescents’ groups. Against our results, Davutoglu et al. 

[24] and Haider et al. [25] reported that none of these 

lipid parameters (TG,TC, LDL-C, HDL-C, and VLDL-

C) were correlated with visfatin. Nonetheless, Jin et al. 

reported a significant correlation between visfatin and 

HDL-C [3]. Ethnic and racial differences could be 

fundamentally important for this issue. 

5. CONCLUSION 

In conclusion, serum levels of visfatin are elevated in 

obese group, and are also elevated in obese adolescents 

in comparison with obese children. Visfatin levels in both 

groups of obese children and obese adolescents show a 

significant positive correlation with weight, waist 

circumference, FBS, insulin resistance, LDL-C and TG. 

These findings suggest that visfatin may possibly play a 

role in the pathophysiology of obesity in children, who 

are at risk for a broad range of future diseases, such as 

type II diabetes and heart disease. However, further 

investigation is necessary to explore the role of adiposity, 

glucose and lipid metabolism to the circulating levels of 

visfatin in obese subjects.  
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