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ABSTRACT 
 

There is accumulating evidence on the role of adipokines and oxidative stress in the pathogenesis of 
psoriasis. Present study aims to evaluate the levels of leptin and resistin as well as, oxidative stress in patients 
with psoriasis and healthy controls in case control study. Also, present study aims to investigate role of these 
adipokines in the generation of oxidative stress in patients and healthy control. Fifty patients with psoriasis 
and forty apparently healthy persons as control in Hilla city/Iraq were enrolled in this study. Results of present 
study were shown a significance increases in leptin and resistin as well as significant decreases in the 
antioxidants parameters levels in psoriatic patients when compared with healthy control. Also, there were 
significance positive correlations of adipokines and oxidative stress parameters with disease severity, and the 
relations between adipokines and antioxidants found a significance negative correlations. In conclusions, 
present study suggests involvement of  patients with psoriasis in oxidative stress. Also, present suggests that 
the leptin and resistin may be the cause or may contribute in the generation of oxidative stress associated with 
psoriasis by many ways. 
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INTRODUCTION 
 

Psoriasis is a chronic inflammatory disorder, characterized by the formation of well-defined raised 
erythematous plaques, with silvery white scales; that preferentially localize on the extensor surfaces [1]. It is 
characterized by epidermal thickening and scaling. It commonly affects extensor surfaces and the scalp. 
Occasionally, psoriasis is provoked or exacerbated by drugs such as lithium, chloroquine and hydroxyl 
chloroquine, beta-blockers and etc. [2]. Psoriasis is a chronic, non-infectious, inflammatory skin disorder, 
characterized by salmon-pink plaques bearing large adherent silvery centrally attached scales [3]. It affects 
approximately 1.5–2% of UK population [4].  

 
The etiology of this skin disease is unknown however the disease is related an autoimmune reaction 

basis and a robust genetic element. Many human leukocyte antigen (HLA) alleles  are related to psoriasis, 
especially HLA-Cw6 [5]. The metabolic syndrome is that the most vital comorbidity of this skin disorder that 
was attendance to the co-morbidities of psoriasis like obesity, insulin resistance (IR), diabetes mellitus (DM), 
high blood pressure and coronary artery disease. Psoriasis has both cutaneous  and general manifestations [6]. 
The adipokines are concerned within the regulation of body fat accumulation, adipose tissue development, 
energy metabolism and management of food intake, and play conjointly a dominant role within the 
pathophysiology of many inflammatory diseases like psoriasis [7-9]. Adipokines such as leptin and resistin may 
additionally play a very important role in the pathological processes of skin conditions such as psoriasis. High 
levels of leptin and resistin were shown to enhance Th1 immune responses, and increase white blood cells 
number mainly the macrophage activity, with production of various other cytokines [5].  
 

It is increasingly postulated that reactive oxygen species (ROS) play a key role in the development of 
human diseases, especially when evidence is growing up that antioxidant may decrease the predisposing the 
onset of some types of diseases. This reactive molecules have been implicated in about one hundred types of 
disease conditions, from psoriasis and AIDS to cancer and diabetes mellitus [10,11]. The imbalance between 
production of ROS and the mechanisms of defense in cellular antioxidant is called oxidative stress.[12]. Skin 
may be a major target of oxidative stress due to direct exposure to ROS [13]. 

 
Present study aims to evaluate the levels of leptin and resistin. In addition, present study aims to 

investigate the relationship between oxidative stress and adipokines levels as well as the role of these 
adipokines in the generation of oxidative stress in patients and healthy control.  

  
MATERIALS AND METHODS 

 
Ethical Issues  
 

Present study was approved by the local ethics committee. All persons participated in this study was  
agreed to participate and signed an informed consent. 

 
Date and Duration 
 

The period extended from November 2015 to June 2016. This work was done in the Department of 
Biochemistry, Collage of Medicine University of Babylon and Dermatology Clinic, Merjan Medical Teaching 
Hospital in Hilla City, Iraq.  

 
Study Design 
 

This study design was a case control study.  
 

Patients and Control 
 

Sample size was calculated according to Daniel sample size formula equation. A total of 50  patients 
with moderate to severe chronic plaque psoriasis were enrolled in this study. There were 30 males and 20 
females. Forty subjects (20 males, 20 females) who were apparently healthy control that enrolled in this study 
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were matched with patients in sex and age. All subjects were selected without any dermatologic disease and 
skin complications.  
 
Exclusion Criteria 
 

The exclusion criteria were included many cases of psoriasis patients and selected only chronic plaque 
psoriasis who were taking any treatment other than psoriasis treatment, participant who were pregnant, 
smokers and patient who received treatment with 2 weeks to 1 month were excluded from present study. 

 
Body Mass Index (BMI) 
 

Body mass index of patients and healthy controls were calculated by apply a mathematical equation, 
in which the weight in kilogram was divided by the square high measured by meters [14].  

 

Body Mass Index (BMI) =  

 
Psoriasis Area Severity Index (PASI) 
 

The psoriasis area severity index (PASI) score was determined in every patients. The PASI score of all 
patients was determined by special programs (Skin 3D) from Apple applications store, the benefit beyond 
calculation of psoriasis area and severity index (PASI) score is to estimate the disease severity. 

 
Determination of Serum Leptin and Resistin 
 

Determination of leptin and resistin levels in patient and control group were done by use Demeditec 
Diagnostics® ELISA kits and according to manufacturer manual. 

 
Determination of Serum Reduced Glutathione (GSH) 
 

Determination of serum GSH was done by high performance liquid chromatography (HPLC) after 
derivatization with ortho-phthaladehyde (OPA) using Shimadzu LC-10AV model equipped with binary delivery 
pump model LC-10AV with fluorescence detector as described previously [15].  

 
Determination of Serum Total Antioxidant Capacity (TAC)    
 

Total antioxidant capacity (TAC) was determined by use Tolorox colorimetric method as described 
previously[16]. 

 
Determination of Serum Malondialdehyde (MDA)  
 

Malondialdehyde (MDA) concentration was determined by use  spectrophotometric method 
described previously [17]. 

 
RESULTS 

 
The results of the present were listed in Table 1.  

 
Table 1: Biochemical parameters and physical examinations for both males psoriatic patients and control groups: 

 

Parameters Gender 
Patients 

Mean±SD 
Control 

Mean±SD 
P value 

BMI (kg/m2) Male 21.55±2.25 22.19±2.27 0.994 

Female 22.96±1.85 20.92±1.93 0.118 

PASI score Male 23.77±7.23 0 0 

Female 21.58±6.29 0 0 

Leptin (ng/ml) Male 11.18±13.35 5.36±2.63 0.029 
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Female 41.72 ±26.19 24.62±16.50 0.022 

Resistin (pg/ml) Male 1.60±0.60 0.588±0.18 1.52 X 10-9 

Female 1.41±0.53 0.515±0.38 9.12 X 10-7 

GSH ( μM) Male 0.283±0.15 0.606±0.28 8.71 X 10-5 

Female 0.256±0.071 0.638±0.41 0.00102 

TAC ( μM) Male 18.008±4.44 26.40±10.67 0.0035 

Female 17.533±4.17 23.27±5.49 0.0008 

MDA (μM) Male 0.325±0.0627 0.1866±0.062 3.39 X10-9 

Female 0.340±0.0846 0.2116±0.090 5.77 X10-05 

 
The relation between adipokines leptin and resistin with BMI in psoriatic patients was investigated, 

and shown no significant correlation, as shown in Table 2.  
 

Table 2: Correlation between Adipokines and BMI in Psoriatic Patients. 

 

Adipokines 
BMI (kg /m2) Male BMI (kg /m2) Female 

r P r P 

Leptin (ng/ml) 0.0028 0.0838 0.189 0.094 

Resistin (pg/ml) 0.0173 0.071 0.062 0.10 

 
The relation between adipokines leptin and resistin with PASI score in psoriatic patients was 

investigated, and shown positive significant correlation, as shown in Table 3. 

 
Table 3: Correlation between Adipokines and PASI Score in Psoriatic Patients 

 

Adipokines 
PASI Score Male PASI Score Female 

r P r P 

Leptin (ng/ml) 0.5809 0.0000 0.5595 0.0112 

Resistin (pg/ml) 0.3597 0.0000 0.4087 0.0000 

 

The relation between adipokines leptin and resistin with a oxidative stress parameters (GSH and TAC) 
were investigated and shown negative significant correlation as antioxidant, as well as MDA and shown 
positive significant correlation as oxidant (lipid peroxidation end product) in psoriasis patients, as shown in 
Table 4. 

 
Table 4: Correlation between Adipokines and Oxidative Stress Parameters in Psoriasis Patients 

 

Oxidative Stress 
Parameters 

Leptin (ng/ml) Resistin (pg/ml) 

Male Female Male Female 

r P r P r P r P 

GSH (μM) -0.317 0.0001 -0.565 0.0000 -0.349 0.0000 -0.3487 0.0000 

TAC (μM) -0.3237 0.0000 -0.5238 0.0005 -0.3718 0.0000 -0.3168 0.0000 

MDA (μM) 0.3813 0.0001 0.3854 0.0000 0.3348 0.0000 0.5714 0.0000 

 

The relation between PASI score as indicator of disease severity with oxidative stress parameters 
(GSH and TAC) were investigated and shown negative significant correlation as antioxidant, as well as MDA 
and shown positive significant correlation as oxidant (lipid peroxidation end product) in psoriasis patients, as 
shown in Table 5. 
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Table 5: Correlation between PASI score and Oxidative Stress Parameters in Psoriasis Patients 
 

Adipokines 
PASI Score Male PASI Score Female 

r P r P 

GSH (μM) -0.3241 0.0002 -0.4528 0.0000 

TAC (μM) -0.3768 0.0001 -0.3694 0.0000 

MDA (μM) 0.5319 0.0000 0.3866 0.0001 

 
DISCUSSION 

 
Current study found that BMI was not differ in the psoriatic patients groups when compared with 

the normal healthy control group and each were found a BMI in a range of normal weight persons, both in 
males as well as females. Also this difference was statistically insignificant between these groups. This result 
indicated that there was no effect of psoriasis on BMI in Iraqi patients. The result present in this study agreed 
with Vidula  et al. [18] and disagreed with Alammar study [19] and Alwan study [20]. So, Alammar and Alwan 
concluded their finding to that the increase in BMI may be considered as a risk factor for triggering psoriasis, 
whereas Vidula  et al. contradicted these results.  

 
Moderate to severe of PASI score level that indicated disease severity in the current study was 

found there was a significant worsen in skin lesion of psoriasis by increase in PASI score in all patients when 
compared with the baseline values of the PASI score types. Results of present study was in agreement with 
A. Johnston et al. [3] and  Alammar [19]. Alammar was reported a decrease of psoriasis area in plaque 
psoriasis patients with decrease in severity index (PASI) score after follow up the patients response to 
treatment with methotrexate [19]. Present study was  concluded that PASI score is a good indicator for 
psoriasis area and psoriasis severity. 

 
The results of the present study revealed a significant increase in serum resistin levels in psoriatic 

patients when compared with healthy control groups. These results were in agreement with the findings of 
other studies [3] and [21], These studies reported that the levels of resistin were significantly high in serum of 
patients with moderate to severe degree severity stage of chronic plaque psoriasis. Also, present study was in 
agreement with Huang et al. study [22] which reported that elevation in serum resistin levels strongly 
correlated with psoriasis severity. Therefore, serum resistin levels could be a valuable biomarker in evaluating 
the severity state of patients with chronic plaque psoriasis. 

 
The results of the present study revealed a significant elevation in serum resistin levels in psoriatic 

patients groups in comparison to healthy controls.Furthermore the elevation of serum leptin levels in female 
in this study was found to be higher than those males in both healthy control and patients group, may be due 
to female sex hormones. These results were found to be in agreement with the results of other studies 
conducted in UK [3] and in Oman [23]. Results of present study were in agreement with Chiricozzi et al. study 
[24] that recorded leptin was mainly secreted by adipocytes and target the cells directly, such as epithelial 
cells, nervous cells, and immune cells (T helper), by expressing its receptor (LEPR) which lead to the first steps 
of pathological pathway of many inflammatory disease and mainly psoriasis [24]. Also present study agreed 
with Aly et al.[25] that showed the crucial role of leptin in the immunopathogenesis process of psoriasis. They 
disagreed with Baran et al. [26] which reported the serum leptin level significantly decreased in psoriatic 
patients in comparison to the control group.  

 
Current study showed a significant decrease in the levels of serum antioxidant parameters GSH and 

TAC in psoriatic patients groups when compared to healthy controls groups. A similar results were revealed 
by some other studies [27-29]. Decrease in the levels of antioxidant may be due to the increase in its 
turnover number, to prevent oxidative stress in these patients suggesting an increased defense against 
oxidant stress that caused by psoriasis. Present study suggested that serum GSH and TAC are a good 
indicators for assessing oxidative stress in psoriasis patients. 

 
On the other hand, the results of the current study revealed a significant increase in serum MDA 

levels in psoriatic patients when compared to healthy controls groups. Intervention studies suggested that 
peroxidation markers MDA are more sensitive than TAC in the evaluation of oxidative stress in psoriasis [29]. 
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The increased oxidative stress that associated with psoriasis with decreased levels of antioxidants and there 
is a shift in the oxidant antioxidant balance in favor of lipid peroxidation, that lead to observed tissue damage 
in this disease. Therefore, the management of a psoriatic patient should aimed at simultaneous lowering of 
lipid peroxidation. Hence, supplement of antioxidants to bring an improvement in patients with psoriasis was 
in agreement with Vaneet et al. [30]. Also the results of the present study agreed with Coates et al. [31] that 
provides the first definition of a state of MDA elevation in psoriasis was a target for treatment.  

 
From the results of present study mentioned above, authors can conclude that there is almost certain 

oxidative stress in patients with psoriasis by observing the decrease in TAC and GSH levels as well as increase 
in levels of MDA. These changes are significantly correlated with the severity of psoriasis.  

 
This study also found that there was an increase in levels of leptin and resistin in patients when 

compared to control, and this increases in leptin and resistin  levels were directly proportional to the severity 
of the disease.  

 
In addition, current study found a significant relationship among leptin and resistin levels with 

oxidative stress parameters, which support the idea of the contribution of leptin and resistin in the generation 
of oxidative stress in psoriasis through two hypothesis.  

 
First one was reported by Bouloumie´ et al. [32] which investigate that may leptin, exhibit atherogenic 

role via oxidative stress generation in endothelial cells, they explained their hypothesis by the following: 
 
Leptin is produced from ob gene, and is synthesized and secreted by adipocytes. Leptin exerts its 

function, mainly throughout hypothalamic effects [33]. It identified a new peripheral roles for leptin like, 
proinflammatory immune responses, regulation of hematopoietic processes, angiogenesis and stimulation of 
endothelial cell growth [32]. The receptors of leptin with the longest cytoplasmic domain (Ob-Rb), are 
responsible for the leptin-mediated activation of the Janus kinases (JAK) and two signal transducer and 
activator of transcription [(JAK)2/STAT] protein pathway, that expressed in many peripheral cells and cells of 
immune system [34]. 

 
Bouloumie´ et al. [32] added that leptin activates the NH2-terminal c-Jun kinase/stress-activated 

protein kinase pathway as reported by promote JNK activity, which promotes apoptosis and oxidative stress. 
Leptin was also activated by stimulation NF-kB, other redox-sensitive transcription factor in an oxidant-
dependent way, which in turn implicated in the cellular response to oxidative stress, in which unreactive 
molecular oxygen in its ground state that found in cells, is reduced through normal metabolic processes, 
producing different type of ROS that generate oxidative stress. This interpretation could be applied to 
psoriasis.   

 
The second one is the hypothesis concerning the role of resistin in oxidative stress which was 

introduced by Chen et al. [35], in which resistin is an adipocyte derived cytokine which play a key role in 
adipogenesis, diabetes, insulin resistance, cardiovascular disease and inflammation. They were investigated 
about how resistin generate oxidative stress in human coronary artery endothelial cells (HCAECs), and this 
hypothesis may be applicable as manner of resistin in other disease like psoriasis. This study was summarized 
by the following: 

 
Resistin at levels that may be found in obese persons, significantly decreases the expression of 

endothelial nitric oxide synthase (ENOS) and production of nitric oxide (NO) via oxidative stress, P38 mitogen-
activated protein kinases (p38) and c-Jun N-terminal kinases (JNK) Mitogen-activated protein kinases (MAPK) 
activation in human coronary artery endothelial cells. Also, resistin induced mitochondrial dysfunction and 
disturb the unbalance of cellular antioxidant enzymes system that possibly play a role in underlying 
mechanisms of raised ROS production. These data, combined with the finding that resistin expression is 
increased in human atherosclerotic tissues, support the hypothesis that resistin may contribute to vascular 
disease through endothelial dysfunction [35], and this may be superimposed in psoriasis case. 

 
In conclusion, present study suggests that the adipokines leptin and resistin may be the cause or may 

be contribute in the generation of oxidative stress associated with psoriasis by many ways including mediation 
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of adipokines in activation of the (JAK)2/STAT protein pathway by leptin and p38 and JNK MAPK activation by 
resistin. Figure 1 summarize the role of adipokines in oxidative stress generation in psoriasis suggested in the 
present study. 

 
 

 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 The Role of Adipokines in Oxidative Stress Generation in Psoriasis. 

 
CONCLUSIONS 

 
There is proofed oxidative stress in patients with psoriasis by observing the decrease in TAC and GSH 

levels as well as increase in levels of MDA when compared with healthy control. Oxidative stress associated 
with psoriasis is significantly correlated with the severity of psoriasis. The increases in leptin and resistin levels 
were directly proportional to the severity of the disease. There are a significant relationship among leptin and 
resistin levels with oxidative stress parameters, which supports the idea of the contribution of leptin and 
resistin in the generation of oxidative stress in psoriasis.  
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