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Abstract 

Retinol-binding protein 4(RBP4), and irisin originally described as an adipocyte-specific hormone, has been suggested 
to be an important link between obesity, insulin resistance and diabetes. To test the hypothesis that irisin and RBP4, 
and insulin concentrations will be higher in obese subject than in normal weight. A total of 176 individuals were 
evaluated, which divided into three groups according to BMI. Group I (Normal Weight group n=75), Group II (Over 
Weight group, n=50), Group III (Obese group, n=51). Serum irisin RBP4and insulin levels were evaluated by enzyme-
linked immunosorbent assay. The statistical analysis (students t-test) exhibited significant (P> 0.0001)elevation for 
Serum RBP4 , Irisin, and insulin in over weight and obese groups compared with normal weight groups{(57.6 ± 16.0), 
and (70.1 ± 19.9)vs (41.8 ± 13.3) µg/ml ; p< 0.001},{(168.19 ± 11.71) and (171.35 ± 11.81) vs(146.19 ± 9.13) ng/mL: 
p< 0.05},{(7.25 ± 2.04), and (9.02 ± 4.75) vs (4.91±1.87) mU/mL; p< 0.001} respectively. Linear regression analysis 
showed significant positive correlations between serum insulin with RBP4 and, Irisin. 

Conclusion: In the cross sectional study, obese individuals had significant upregulation of circulating irisin, and RBP4 
compared to non-obese subjects.  
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1. Introduction

Obesity is generally defined by a body mass index of >30 kg/m2 with overweight beginning at >25 kg/m2. Overweight 
is caused by a chronic imbalance of energy intake and energy expenditure. Environmental, social, and economical 
changes have massively changed dietary and physical activity patterns (1). 

Adipose tissue secretes various adipokines that play important roles in the modulation of a variety of biological 
functions. Retinol binding protein 4 (RBP4), belongs to the lipocalin family of proteins, is the major transport protein 
which secreted by adipocytes and liver and initially known as the specific carrier of retinol (vitamin A) in circulation 
(2). 

Irisin is a newly discovered plasma myokine/adipokine that is results from C-terminal cleavage of the fibronectin type 
III domain-containing (FNDC) 5 transmembrane protein, which is the product of the FNDC5 gene which induced by the 
peroxisome proliferator-activated receptor- coactivator-1 that causes brown coloration of white fat, promotes fat 
burning and inhibits weight gain (3). 

Therefore, the objective of this study was to evaluate the serum concentration of irisin and RBP4, and insulin in obese, 
overweight and normal weight adult patients, correlating the concentrations of this biomarker with IR rates in the study 
population.  
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2. Material and methods 

In the current study 176 individuals were selected from Tikrit Teaching Hospital in Tikrit city between February 2016 
and April 2017. There were divided into three groups as following: 

G I: Normal Weight: 75 volunteers were recruited in this group, which had a BMI ranging from 18.5 - 24.9.  

G II: - Over Weight group: 50volunteers were recruited in this group. Their BMIs ranging from 25.0 - 29.9. 

GIII: - Obese group: 51 volunteers were recruited in this group, Their BMIs were ≥ 30.  

BMI was calculated as weight in kilograms divided by the square of height in meters.  BMI= weight (kg)/height 
(m)2(4)..Waist circumference (WC) was measured in centimeters (cm) at the end of normal expiration half way between 
the lowest rib and the iliac crest with the investigator standing at the side to ensure that the measuring tape is horizontal 
across the back and the front of the participant(5). 

Blood samples were obtained from all participants after a 12-h overnight fast and immediately centrifuged. Serum 
samples were stored at -8 ℃ until measurements of irisin, RBP 4and insulin levels were determined using sandwich 
ELISA. 

Data were evaluated with SPSS software for Windows (version 11.0; SPSS Inc., Chicago, IL). Data were presented as 
mean SD. Differences between groups were evaluated with a Mann-Whitney test. Pearson correlation and logistic 
regression analysis were carried out to determine the relationship between the variables. All tests were two-tailed, and 
the significance level was defined as P .05.  

3. Results  

 Table 1 Basic characteristics of study population. 

Weight groups Age (years) BMI (Kg/m2) WC (CM). 

Normal weight  29.375±4.683 20.266±1.78 75.13±5.84 

Overweight  38.789±3.876 27.11±1.567 93.36±4.1 

Obese  44.548±4.741 33.462±3.212 101.53±8.6 

P 0.0001 0.0001 0.0001 

Table 1 shows the demographic and anthropometric characteristics of each group. BMI (Kg/m2) was significantly higher 
for the obese group (33.462±3.212), than the overweight (27.11 ±1.567), and normal weight (20.266 ±1.78). 

The mean ±SD of WC in the different weight groups was (101.53 ±8.6), (93.36 ±4.1), and (75.13 ±5.84) Cm, respectively. 

Table 2 Mean distribution of biochemical parameters in study group. 

 normal weight Overweight Obese Mean± SD P value 

Serum RBP4 (µg/ml) 41.8 ± 13.3 57.6 ± 16.0* 70.1 ± 19.9*,† < 0.001 

Irisin (ng/mL) 146.19 ± 9.13 168.19 ± 11.71 171.35 ± 11.81 𝑝< 0.05 

Fasting insulin (mU/mL)a 4.91±1.87 7.25 ± 2.04* 9.02 ± 4.75 0.001* 

Table 1 shows demographic and biochemical characteristics of studied population. The irisin plasma levels for all groups 
are shown in Figure 2. The irisin serum levels (ng/mL) were significantly higher for the overweight and obese group 
(168.19 ± 11.71), (171.35 ± 11.81) than for the normal weight (146.19 ± 9.13). 

Mean levels of RBP4 were significantly higher (P < 0.01), in overweight (57.6 ± 16.0 µg/ml), and obese group (70.1 ± 
19.9 µg/ml) when compared with controls (41.8 ± 13.3)[P > 0.05, Figure 1]. 
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For insulin, there was a significant increase in overweight and obese group (7.25 ± 2.04), (9.02 ± 4.75) than for the 
normal weight (4.91±1.87). 

The results presented that there was positive correlation between insulin, with Irisin in over weight group (r=0.167), 
in obese group (r=0.165) also RBP4in over weight group (r=0.105), in obese group (r=0.115) 

 

Figure 1 Insulin concentration in groups of study. 

 

 

Figure 2 RBP4 concentration in groups of study. 

 

 

Figure 3 Irisin concentration in groups of study. 
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4. Discussion 

The results of our study showed that although RBP4 protein serum levels were higher in obese group in comparison to 
controls, the differences were significant. This finding was consistent with several other studies (6-9). 

The strong relationship between adipose RBP4 protein and adiposity as reflected by BMI suggests that adipose tissue 
RBP4 expression may play a role in adipogenesis. Retinaldehyde, which is an oxidized derivative of retinol is expressed 
in adipose tissue and has been shown to inhibit adipogenesis, possibly through suppression of nuclear receptor 
responses (10). Although Kelly et al. (11)speculative that, there is the possibility increased RBP4 in adipose tissue binds 
and holds retinol, thus reducing retinaldehyde formation and the inhibition of adipogenesis in the cell, as well as strong 
association between adipose RBP4 expression and fasting glucose for the T2DM subjects, suggesting that upregulation 
of tissue RBP4 may be secondary to hyperglycemia. Retinol binding protein 4 has been proposed as a signal transferring 
protein involved in the regulation of systemic glucose metabolism and pathogenesis of insulin resistance.  

In normal individuals, binding of insulin to its receptor on the cell membrane stimulates glucose uptake into muscle and 
fat cells through the GLUT4 transporter. It also inhibits glucose production in liver, thereby maintaining normal glucose 
levels in the blood. In adipose tissue, glucose provides fuel for the synthesis of fat stores, which serve as the body's main 
energy reservoir (12). High levels of RBP4 contribute to increase IR by modification of the GLUT4 transporter, inhibition 
of insulin signaling at muscle tissue level, and increasing liver glucose release, as well as by inhibition of insulin 
receptors substrate 1 (IRS1) in adipose tissue. 

Suppression of GLUT4 might be independent of adipose RBP4 expression and might be due to other factors such as 
macrophage migration into adipose tissue, or overproduction of macrophage-derived cytokines, which result in reduced 
GLUT4 protein (13-15). 

Janke et al. (16) found a down-regulation of RBP4 mRNA in subcutaneous fat in obese women, whereas Tan et al. 
(17)found an up-regulation of RBP4 mRNA expression in subcutaneous as well as in visceral fat depots in obese insulin-
resistant women with polycystic ovary syndrome. 

Reduction in body weight after dietary interventions, especially with a carbohydrate-restricted diet, results in 
decreased serum RBP4 levels (18). 

Irisin secretion might be explained by not only the total amount of fat mass or body muscle mass but also by the relative 
proportion of body muscle mass to fat mass. Accordingly, the Serum irisin level was higher in obese group than in 
overweight group, higher irisin levels in obese subjects reflect either an increased baseline secretion of irisin by the 
increased adipose and muscle tissue in obesity and/or a compensatory increase of irisin levels to combat obesity 
whereas the lowest irisin levels in the underweight group A possible explanation for the low irisin level in the 
underweight group is that irisin promotes the “browning” of subcutaneous white adipose tissue, capable of burning 
energy through uncoupling protein 1-mediated thermogenesis, and increased energy expenditure. Uncoupling protein 
1 is an enzyme that uncouples oxidative phosphorylation from ATP production, leading to energy release as heat. The 
underweight group in this study had a lower fat mass and % fat mass (19).  

Furthermore, it was proposed that obesity may be associated with reduced irisin sensitivity and/or irisin resistance 
Thus, similar to the elevated levels of insulin and leptin in insulin and leptin resistance associated with human obesity, 
irisin levels are also elevated and similar to insulin or leptin, may play a compensatory role with respect to regulating 
energy expenditure and glucose metabolism in an attempt to restore glucose tolerance in obese subjects (20, 21).  

Obesity-induced inflammation in pancreatic tissue promotes apoptosis of β-cells and results in insulin deficiency (22), 
irisin may play a vital role in pancreatic β-cell function (23). Irisin could contribute to the modulation of obesity-induced 
inflammatory/anti-inflammatory balance by increasing CD206 and interleukin 10 and decreasing tumor necrosis factor 
alpha and leptin (24). Furthermore, Irisin is related more strongly to insulin resistance than other myokines, which 
promotes the expression of β-trophin, another newly identified hormone that promotes pancreatic β-cell proliferation 
and improves glucose tolerance (25). Therefore, irisin was speculated to promote insulin secretion by increasing the 
proliferation or reducing the apoptosis of b-cells. Irisin is also related to metabolic parameters and may be useful for 
obesity treatment (26, 27), based on a proposed hypothesis for the anti-obesity effect of irisin (28). However, a 
consensus regarding irisin secretion has not been reached (29). 

Further studies are needed to clarify the molecular mechanisms underlying the correlation of irisin with β-cell function 
and its role in insulin secretion in NGT (23). 
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5. Conclusion 

The results presented here assume that the determination of irisin, and RBP4 in the blood can be an important indicator 
of IR in obese individuals, and that in the future, the determination of serum levels of RBP4 may become simple, fast 
and efficient to predict metabolic risk factors related to IR, besides the cardiovascular risk factors, guiding the diagnosis, 
treatment and monitoring of this population. 

To our knowledge this is the first study to investigate the possible predictive role of irisin in obesity. It needs to be 
further elucidated whether irisin plays any causative vs compensatory role in metabolic disorders.  
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