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Background: Psoriasis is a chronic, inflammatory skin disease which is closely associated with obesity, cardiovascular diseases (CVD), diabetes 
and metabolic syndrome. Adipokines are a large of group bioactive substances secreted from adipose tissue which are involved in various 
metabolic diseases including psoriasis. Apelin is a very new described adipokine in this group. We aimed to evaluate the difference of serum 
apelin levels in patients with psoriasis vulgaris and healthy volunteers.

Materials and Methods: Fourty volunteers and 37 patients with psoriasis vulgaris were recruited in this study. Healthy adults, with no 
known diagnosis of cancer, CVD, diabetes mellitus, kidney failure and hematologic disorders were included in control group. Psoriasis was 
diagnosed according to physical and histopathological examination. Venous blood was collected into serum separate or tubes with clot 
activator. Biochemical analyses including fasting glucose, homeostatic model assessment-insulin resistance (HOMA-IR), insulin, erythrocyte 
sedimentation rate, C-reactive protein (CRP), hemoglobin A1c (HbA1c), total cholesterol, low density lipoprotein (LDL), high density lipoprotein 
(HDL), triglycerides (TG) were done. Serum fasting apelin concentration was measured with the ELISA assay.

Results: The mean ages of participants of psoriasis were 43 years, and 23 male, 14 female. The mean ages of a control group were 41 years, 
17 male and 23 female. There were no statistically significant differences between patient and control groups according to serum levels of 
total cholesterol, LDL, HDL, TG, glucose, HbA1c, CRP, and erythrocyte. The mean value of serum apelin concentration in control and patient 
groups were 0.13 and 0.10 pg/mL, respectively, and there were statistically significant differences. Serum apelin concentration was only 
correlated with age. There was no correlation between serum apelin concentrations and other biochemical parameters and HOMA-IR values.

Conclusion: In our study, we found a statistically significant difference between two groups according to serum apelin concentrations.
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ABSTRACT

Introduction
Psoriasis is a chronic, T cell mediated, inflammatory skin disorder 

which is affecting 2-3% of the population [1]. In the long term follow 

up psoriatic patients were shown to have an increased prevalence 

of different comorbidities including obesity, cardiovascular disease 

(CVD), inflammatory bowel disease, psychiatric disorders, metabolic 

syndrome and its components [1,2,3,4,5]. The mechanism between 

psoriatic skin inflammation and systemic comorbidities is still 

unknown, but recently psoriasis is accepted as a part of the systemic 

inflammation named as “psoriatic march” more than being only a 

single organ disease [2]. 

The association of psoriasis with metabolic syndrome and obesity 

has been reported in several studies in the literature [6]. The exact 

mechanism is still unknown, but long lasting chronic inflammation 
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and inflammatory mediators are considered as the initiators of 

the development of metabolic syndrome. Moreover hypertension, 

dyslipidemia, insulin resistance and obesity are reported to be 

independently related to psoriasis other than as components of 

metabolic syndrome [4]. Adipose tissue is not only protecting the 

internal organs also it is a dynamic endocrine organ secreting 

multiple bioactive proteins - or adipocytokines - promoting 

inflammation and affecting glucose metabolism and vascular 

endothelial biology [6,7].

Adipokines are big family secreted by white adipose tissue which 

is mainly located around internal organs and subcutaneous fat 

tissue. Not only adipocytes but also other cells present in the 

adipose tissue, mainly macrophages, contribute to the secretion of 

adipokines [7]. Secretion of these peptides elevates with increasing 

adiposity. Some of these peptides act as proinflammatory 

molecules, and some of them called as good adipokines and have 

the antiinflammatory role. Proinflammatory adipokines may drive 

insulin resistance, disturbance of glucose and lipid metabolism, 

vascular dysfunction, and immune cell tissue infiltration and 

activation. Although this role is more clearly shown in metabolic 

syndrome, obesity or diabetes they also role on psoriasis by 

contribution to the inflammation in skin and skin cell dysfunction 

[7,8,9,10]. 

Apelin is a newly identified adipokine with peptide origin was 

first described by Tatemoto et al. [11] in 1998 with a widespread 

distribution over such variety of tissues such as kidney, heart, lung, 

adipose tissue, liver, endothelium, and human plasma. It mainly 

role in the regulation of cardiovascular and gastrointestinal system 

such as regulation of angiogenesis and endothelial and smooth 

muscle cell apoptosis, immune functions, as well as in bone 

physiology, fluid homeostasis and cardiovascular system embryonal 

development [12]. It has also been shown to enhance the sensitivity 

of cells to insulin and delay the development of metabolic disorders 

associated with obesity, to a large extent strong positive inotropic, 

hypotensive effect and cardioprotective effects [13]. The role of 

apelin is well defined in cardiopulmonary disorders and apelin 

pathway targeted therapies were considered as a new therapeutic 

approach in CVD [13,14]. The role of apelin is not well known in 

dermatologic diseases.

Apelin has a key regulator role on glucose and lipid metabolism and 

may be associated with insulin resistance, and similarly psoriasis is 

known to be associated with increased insulin resistance and other 

metabolic disorders such as dyslipidemia, hypertension, endothelial 

dysfunction and reduced vascular compliance and atherosclerosis; 

in this study we aimed to investigate if there is a significant 

difference in serum apelin levels between psoriasis patients and 

healthy controls.

Materials and Methods

Patients and Healthy Subjects

A prospective case-control study was conducted on 37 consecutive 

patients (23 males and 14 females) with psoriasis vulgaris and 40 

healthy controls (17 male, 23 female). The study was conducted 

in the light of the declaration of Helsinki and followed a protocol 

approved by our institutional localboard (Ethical approval 

2015/0048). Patients were recruited in the study after being given 

informed consent. Patients who have moderate to severe plaque-

type psoriasis were included the study. Psoriatic patients who 

have diabetes, metabolic syndrome or obesity were not included 

in this study. Healthy adults, with no known diagnosis of cancer, 

CVD, diabetes mellitus, renal failure and hematologic disorders 

were included in the control group. The study was carried out in 

accordance with the World Medical Association Declaration of 

Helsinki and was approved by the Local Ethics Committee.

Sample Collection

Samples were collected from the patients and healthy volunteers. 

Each participant was present at the laboratory in the morning of 

sampling day, after fasting for 8-12 hours. Each participant was seated 

in an upright posture before venipuncture and throughout specimen 

collection. The tourniquet was taken off by the phlebotomist 

immediately to prevent hemolysis and hemoconcentration. 

Venous blood was collected into serum separator tubes (BD 

Vacutainer; BectonDickinson, Meylan, France) with clot activator. 

Samples were centrifuged at 2000x g for 10 min with refrigerated 

bench top centrifuge and stored in -80 °C until analysis.

Biochemical analyses of total cholesterol, low density lipoprotein 

(LDL), high density lipoprotein (HDL), triglyceride (TG), glucose, 

hemoglobin A1c (HbA1c), C-reactive protein (CRP), and erythrocyte 

sedimentation rates (ESR) were done with AU 680, Beckman Coulter, 

USA. The methodology and intra/inter-assay analytical CV’s were 

determined for two levels. 

The serum apelin concentration was measured with the ELISA assay 

(Phoenix, Apelin12, California, USA).

Statistical Analysis

Statistical analyses were carried out using the “Statistical Package 

for the Social Sciences (SPSS) 15.0 for Windows (SPSS Inc., Chicago, IL, 

USA) software. Categorical variables were expressed as percentages 

and continuous variables as the mean±standard deviation (SD). The 

distribution of variables were assessed by Kolmogorov-Smirnov test. 

Differences between two groups were analyzed using “Student’s 

t-test” (parametric distributed variables) and “Mann-Whitney U test” 

(nonparametric distrubuted variables) for continous variables and 

Pearson chi-square for categorical variables.
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For the analysis of correlation coefficients, Pearson and Spearmen 

correlation tests were used for normally and non-normally 

distributed variables, respectively.

Results
In total, the data of 77 patients were analyzed. The mean ages of 

participants were 43 (SD±12) and 41 (SD±13) years in patient and 

control group, respectively. Baseline characteristics of both groups 

were comparable and shown in Table 1. 

There were not statistically significant differences between patient 

and control groups according to serum levels of total cholesterol, 

LDL, HDL, TG, glucose, HbA1c, CRP and ESR.

There were statistically significant differences between two groups 

according to serum apelin concentrations. The mean value of serum 

apelin concentration in control and patient groups were 0.13 and 

0.10 ng/mL, respectively (p<0.05). The box plots of serum apelin 

concentrations are shown in Figure 1.

The correlation between serum apelin concentrations and 

other parameters were evaluated. Serum apelin concentration 

was only correlated with age. The correlation between serum 

apelin concentration and age are shown in Figure 2. There was 

no correlation between serum apelin concentrations and other 

biochemical parameters, psoriasis area and severity index scores, and 

homeostatic model assessment-insulin resistance (HOMA-IR) values. 

Expectedly, there was association between serum total cholesterol 

level and ESR, HbA1c and HOMA-IR values. Serum TG concentration 

was correlated with HbA1c and HOMA-IR values. There was also the 

correlation between serum LDL concentration and HbA1c levels.

Discussion
Apelin is a newly defined adipokine with anti-inflammatory, 

antiatherogenic and cardioprotective effects [15]. It is a hypoxia 

inducible peptide, produced and secreted by adipocytes, stromal 

vascular structure, and cardiovascular tissues [16]. In addition to 

hypoxia, secretion of this peptide is controlled by different factors 

including tumor necrosis factor (TNF)-alpha and insulin [16,17]. 

The link between apelin and insulin was studied in different 

clinical studies, and challenging results have been reported in the 

literature. Some authors claim that when compared to normal 

Table 1. Baseline characteristics of both groups 

Patients (n=37) Control (n=40) p value

Gender (F/M) 14/23 (37.8%/57.5%) 23/17 (62.2%/42.5%) 0.084$

Age 43±12 41±13 <0.001&,#

Triglycerides 158±136 162±91 0.334*

HDL cholesterol 51±16 50±14 0.3*

LDL cholesterol 130±53 129±38 0.668*

Total cholesterol 209±60 211±42 0.882#

Sedimentation 20.7±16 20.6±18.1 0.976*

CRP 0.7±0.8 1.02±1.7 0.796*

HOMA-IR 2.35±7.73 2.05±4.61 0.879

HbA1c 5.3±1.8 5.9±0.7 0.053*

Glucose 104±36 102±19 0.75*

Apelin (ng/mL) 0.106±0.03 0.130±0.02 <0.001&,#

F: Female, M: Male, LDL: Low density lipoprotein, HDL: High density lipoprotein, CRP: C-reactive protein, HbA1c: Hemoglobin A1c, HOMA-IR: Homeostatic model assessment-
insulin resistance.
Data are expressed as mean±standard deviation or as number of patients.
*p value is based on Mann-Whitney U test; $p value is based on chi-square test; #p value is based on Student’s t-test &p<0.05 compared to control group

Figure 1. The boxplots of serum apelin concentrations 
according to the groups (p<0.001)
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controls, plasma apelin concentration was reported to be increased 

in insulin resistant subjects, as well as in morbid obese individuals 

with type 2 diabetes mellitus and metabolic syndrome while in 

some studies lower concentrations of apelin was detected in obese 

patients [18,19,20,21,22]. The role of obesity in apelin secretion 

was reported to be mainly associated with increased hypoxia in 

adipose tissue. In our study, we did not include obese individuals or 

patients with metabolic syndrome for not to affect the apelin levels 

independently. 

Decreased levels of apelin have been reported mainly in 

cardiovascular disorders, preeclamptic women and in polycystic 

ovary syndrome and were considered as novel biomarker 

for cardiovascular disorders [23,24,25,26]. Positive inotropic, 

antiatherogenic and cardioprotective effects have also been 

emphasized in these studies.

The role of apelin in skin disorders has been reported in few studies 

in the literature [27,28,29]. Dertlioglu et al. [27] reported increased 

levels of apelin in psoriasis patients, but they did not exclude 

patients with metabolic syndrome in their study. Also incerased 

levels of apelin have been reported in systemic scleroderma patients 

with conflicting results [28,29]. Kovacs et al. [30] investigated the 

expression of the major adipokines in sebaceoud glands of healthy 

skin samples and they did not detect apelin expression in sebocytes. 

As mentioned above adipose tissue produces both pro- and 

anti-inflammatory mediators that influence local and systemic 

inflammation and expressions of these peptides may change 

according to the underlying metabolic situation. Major adipokines 

such as adiponectin, leptin, resistin and visfatin that are known 

to be dysregulated in obesity and obesity-induced chronic 

inflammation. They were also found to be abnormal in psoriasis. 

However, in some studies, controversial data shows that the 

alterations of adipokine levels are similar to changes found in 

obesity but independently associated with psoriasis. Adiponectin, 

C1q/TNF-related proteins (CTRPs), omentin, and secreted frizzled-

related protein 5 (SFRP5) are anti-inflammatory adipokines 

produced by adipose tissue and their low levels have been shown 

in psoriatic patients in several studies [31]. Also, increased levels of 

proinflammatory adipokines such as leptin, chemerin and resistin 

have also been reported in psoriasis patients in different studies 

[31,32,33]. 

Study Limitation

The small sample size is the main limitation of our study.

Conclusion
In our study, we detected decreased levels of apelin which has 

an anti-inflammatory role in psoriasis patients when compared 

to healthy controls. According to these results, we believe that in 

psoriasis patients chronic inflammation of psoriasis may also lead 

dysregulation of adipokines independently from obesity. We also 

think that decreased levels of apelin seem be related to chronic 

inflammation of psoriasis that induces hypoxia leading to adipose 

tissue dysfunction and adipose tissue fibrosis and may result in 

decreased release of anti-inflammatory adipokines. Decreased 

levels of apelin in psoriasis patients may be associated with this 

mechanism of adipose tissue dysfunction and adipose tissue fibrosis 

that result in decreased release of apelin. To prove this further effect 

studies with the larger population are needed.
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