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Abstract  Psoriasis is a multifactorial, chronic, inflammatory skin d isease of unknown aetiology, associated with 
cytokines and adipokines serum levels changes that may influence disease pathogenesis. A case control study was 
performed to determine the serum levels of IL-10, IL-23, ad iponectin, Zn, Mg and Cu in psoriasis patients. IL-10 and IL-23 
mean  serum level were h igher in psoriatic  patients than in control. Moderate and severe cases of psoriasis were with lower 
serum IL-10 mean level as that in mild fo rm of disease and controls. Mean IL-23 serum level was significantly higher in 
obese psoriatic patients than in psoriatic patients with BMI <25 and in control individuals with BMI of >25. Serum levels of 
IL-23 highly  significantly negatively correlated with disease duration. An interesting finding of this study was that serum zinc 
levels were significantly negatively correlated with BMI and the correlat ion coefficient was more in psoriatic obese or 
overweight patients (with BMI >25). A highly significant positive correlation between zinc serum levels in psoriatic patients 
and serum ad iponectin levels. A  significant correlation demonstrated between IL-10 & IL-23;  Mg & IL-23;  Adiponectin & 
BMI; Zn & Cu. Our findings indicated the influence of obesity and disease severity on psoriasis markers.  
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1. Introduction 
Psoriasis is a mult ifactorial, chronic, inflammatory skin  

disease of unknown aetiology[1]. T cells secrete or stimulate 
the production of powerful immune factors called 
cytokines[2]. Which are peptides, proteins or glycoprotein 
that has a fundamental role in communication with in the 
immune system and in allowing the immune system and host 
tissues cells to exchange information[3]? At the present time, 
one of the main areas of research in the psoriasis field 
concerns the role of cytokines in the pathogenesis of this 
disease[1]. Psoriatic lesions have a type 1 cytokine profile 
(i.e ., interleukin (IL)-2, interferon (IFN)-γ, and tumour 
necrosis factor (TNF)-α), without a significant component of 
type 2 cytokines (i.e., IL-4, IL-5, and IL-10)[4]. IL-10 is an 
important immunoregulatory cytokine. One of its main 
biological functions seems to be the limitation and 
termination of inflammatory responses. Induction of IL-10 
expression was found by conventional antipsoriatic therapies, 
suggesting that IL-10 may be a key cytokine in psoriasis and 
that application of this cytokine may  have therapeutic 
effects[5]. 

There are growing evidences that a recently recognized 
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subset of T cells, Th17 cells, may play an important role in 
the pathogenesis of psoriasis. The Th17 lineage has emerged 
from d iscovery of a new family of cytokines, the IL-17 
family that comprises IL-17 and IL-22. Th17 cells 
differentiate from naïve CD4+ T cells under the stimulation 
of IL-1, IL-6, and transforming growth factor-β, and their 
proliferation is driven by IL-23[6]. IL-23 is produced by 
activated dendritic cells, macrophages and keratinocytes[7]. 

Adipokines are peptide hormones or cytokines secreted 
from adipose tissues and involved in the pathogenesis of 
metabolic syndrome[8]. More recently, psoriasis has also 
been reported to be associated with metabolic disorders 
including obesity, dyslipidemia and d iabetes[9]. Adiponectin 
as a one of the adipokines is an ad ipocyte specific secretory 
protein abundantly present in the circulat ion. Plasma levels 
of adiponectin are decreased in  obesity, insulin resistance 
and type 2 diabetes, and hypoadiponectinaemia is assumed 
to be closely associated with the metabolic syndrome[10]. 

Zinc (Zn) is essential for the survival and function of all 
cells. The effects of zinc deficiency are part icularly obvious 
in the skin, seen as an erythematous rash, scaly plaques, and 
ulcers[11]. Zinc also plays important roles in immune 
functions which regulate several functions of lymphocytes, 
such as mitogenesis, antibody synthesis, the activation of T 
cells and natural killer cells, and more specifically cellular 
immunity[12]. The decreased production of Th1 cytokines 
by leukocytes in the healthy elderly person is correlated with 
low zinc serum level. Interestingly, zinc induces cytokine 
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production by isolated leukocytes. Zinc induces monocytes 
to produce IL-1, IL-6 and TNF-α in  peripheral blood 
mononuclear cells and separated monocytes[13]. 

Increased levels of pro inflammatory cytokines (IL-6, 
TNF-α) have been reported in animals under Magnesium 
(Mg) deprivation for 3 weeks. In fact, the secretion of certain 
cytokines such as IL-2, IL-4, IL-5, IL-10, IL-12, IL-13 and 
IFN-γ has been shown to be induced by plasma substance P 
(SP) treatment (a well-known cytokine production 
stimulator)[14]. 

Copper (Cu) is known to play an important ro le in the 
development and maintenance of the immune system. The 
IL-2 is mainly  secreted by activated blood T-lymphocytes, 
where play a central role in regulating the host response to 
pathogenic challenges. In humans, impaired secretion of 
IL-2 receptor (a marker of early T cell activation) by 
peripheral blood mononuclear cells from healthy subjects 
who received a low-Cu diet has been described[15]. This 
study was conducted to evaluate the serum levels of IL-10, 
IL-23 and adiponectin in psoriatic patients and their 
modulation  by therapy in o rder to explore the 
immunopathogenesis in psoriasis. The study protocol was 
approved by Ethical Committee of Tikrit University College 
of Medicine. 

2. Patients and Methods 
2.1. Study Design 

This is a hospital-based, case control study conducted in 
Tikrit Teaching Hospital from January 1, 2011 to July 31, 
2011. Gender and age matched controls were recru ited from 
individuals attending Dermatology Department 
accompanying their relative patients. 

2.2. Study Population 

The patients were recruited from outpatient clinic of 
Department of Dermatology. The study included 50 patients 
with psoriasis vulgaris were diagnosed by consultant 
dermatologists according to standard criteria[16]. The PASI 
for each patient was determined by the same physicians. Of 

the total, 29 (58 %) were females, and 21(42%) were males 
and their ages ranging from 12 to 60 years. The history as 
well as personal informat ion about patients was obtained by 
questionnaire. All patients would not take any psoriasis 
treatments for at least one week before venous blood 
collection.  

Fifty apparently healthy individual who's matching the 
patients group in age, sex and BMI, with no history of 
allergic and medical diseases were chosen from Tikrit city 
citizens. Verbal agreement of the chosen patients was 
obtained before involvement in  the study. Blood sample 
were obtained from the veins of tourniquet forearm of the 
patients, control and the therapeutic modulation groups, 
serum collected and stored at -30°C until the time of analysis. 
Samples showing haemolysis was discarded. 

2.3. Measurements 

The IL-10, IL-23, adiponectin, Zn, Cu and Mg in  serum 
for all patients, control and therapeutic modulation groups 
measurement were performed in Postgraduate Research 
Laboratory, Tikrit University College of Medicine. 
Adiponectin, IL-10 and IL-23 serum levels determined by 
ELISA method. While serum levels of zinc, magnesium and 
copper determined using colorimetric method. 

3. Results 
The highest percentage of disease (26%) was found in age 

group of (21-30) years, while lowest percentage of disease 
(14%) was found in age group of (51-60) years. In  control 
also the highest percentage (30%) was found in age group 
(21-30) years and lowest percentage (8%) was found in age 
group of (51-60) years. Of the total, 21 (42%) individuals 
were male and 29 (58%) were female (58%) fo r both patients 
and control groups. The highest percentage of woman in 
psoriatic patients (27.6%) was (11-20) while in man (47.6%) 
was between (21-30). In  control, the highest percentage of 
woman in (31%) was (31-40) while in man  (47.6%) was 
(21-30). Table 1. 

Table 1.  Age and gender frequency distribution of  psoriatic patients and control 

 Psoriatic Patients Control 

Age Male(%) Female (%) Total (%) Male (%) Female (%) Total (%) 

(11-20) 3(14.3%) 8(27.6%) 11(22%) 3(14.3%) 7(24.1%) 11(22%) 

(21-30) 10(47.6%) 3(10.3%) 13(26%) 10(47.6%) 5(17.2%) 15(30%) 

(31-40) 1(4.8%) 7(24.1%) 8(16%) 2(9.5%) 9(31%) 11(22%) 

(41-50) 6(28.6%) 5(17.2%) 11(22%) 5(23.8%) 5(17.2%) 10(20%) 

(51-60) 1(4.8%) 6(20.7%) 7(14%) 1(4.8%) 3(10.3%) 4(8%) 

Total 21(42%) 29(58%) 50(100%) 21(42%) 29(58%) 50(100%) 
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Figure 1 shows the distribution of patients and controls 
according to BMI. Both patients and control groups were 
divided into four groups according to BMI, (a) underweight 
(BMI<18.5), (b) normal weight (BMI=18.5-24.99), (c) 
overweight (BMI=25-29.99), and (d) obesity (BMI=>30). In 
patients group the highest percentage (38%) was found in 
obesity group (BMI>30) and lowest percentage (4%) was 
found in underweight group (BMI<18.5). In controls also the 
highest percentage (36%) was found in obesity group 
(BMI>30) and lowest percentage (4%) was found in 
underweight group (BMI<18.5). 

 
Figure 1.  The Distribution of Psoriatic Patients and control According to 
BMI intervals 

The severity of psoriasis was expressed by PASI, the 
patients were d ivided in to four g roups according to PASI. 
(Figure 2) The h ighest percentage (72%) of patients was with 

PASI (1 to 18), while the lowest percentage (4%) was found 
between 36.1 and 54. Mean  serum level o f IL-10 for psoriatic 
patients was (6.52±3.71) pg/ml, while the corresponding 
value in controls was (1.34±0.31) pg/ml. Table (2). The 
difference in IL-10 levels between psoriatic  patients group 
and controls group was statistically highly  significant (p  = 
0.00). 

The highly significant difference (p=0.00) was found in 
IL-10 serum levels of the psoriatic patients (6.735±2.01 
pg/ml) who were underweight or normal weight (BMI<25) 
as compared to control (1.434±0.29 pg/ml). In obesity and 
overweight patients (BMI>25), the IL-10 was (6.42±4.366) 
pg/ml, while the corresponding value in controls was 
(1.301±0.32) pg/ml, with highly significant difference 
between the two groups. Table 3 & 4. 

 
Figure 2.  The Distribution of Psoriatic Patients According to PASI 

Table  2.  Mean serum level of IL-10, IL-23, Adiponectin, Zn, Mg and Cu in Psoriatic Patients and control 

Variable  Patients Control P value 

IL-10 
pg/ml 

Number 
Mean 
SD 

95% CI 

50 
6.528 
3.713 

5.5 – 7.56 

50 
1.349 
0.316 

1.26 – 1.44 

 
0.000 

IL-23 
 

pg/ml 

Number 
Mean 
SD 

95% CI 

50 
61.774 
28.601 

53.85 – 69.70 

50 
4.054 
8.693 

1.64 – 6.46 

 
0.000 

Adiponectin 
 

µg/ml 

Number 
Mean 
SD 

95% CI 

50 
7.649 
3.771 

6.6 – 8.69 

50 
7.355 
5.136 

5.93 – 8.78 

 
0.745 

Zinc 
µg/dl 

Number 
Mean 
SD 

95% CI 

50 
91.923 
13.422 

88.20-95.64 

50 
91.146 
13.709 

87.35-94.95 

 
0.775 

Magnesium 
 

mg/dl 

Number 
Mean 
SD 

95% CI 

50 
2.112 
0.170 

2.06-2.16 

50 
2.014 
0.179 

1.96-2.06 

 
0.469 

Copper 
 

mg/dl 

Number 
Mean 
SD 

95% CI 

50 
91.496 
12.817 

87.94-95.05 

50 
92.728 
13.639 

88.95-96.51 

 
0.643 

BMI 

Number 
Mean 
SD 

95% CI 

50 
27.86 
6.23 

26.16-29.62 

50 
27.77 
6.16 

26.06-29.48 

 
0.942 
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Table 3.  Mean serum level of IL-10, IL-23, Adiponectin, Zn, Mg, and Cu in psoriasis patients according to BMI 

Variable   
N Mean S. D Std. Error 

95% C I for Mean 
Minimum Maximum 

   Lower Upper 

IL10  

Control 50 1.3492 .31625 .04472 1.2593 1.4391 .53 2.05 

BMI<25 17 6.7359 2.01015 .48753 5.7024 7.7694 1.99 9.18 

BMI>25 33 6.4209 4.36638 .76009 4.8727 7.9692 1.66 16.59 

P value  0.000       

IL23  

Control 50 4.0546 8.69329 1.22942 1.5840 6.5252 .00 33.03 

BMI<25 17 50.3229 19.65323 4.76661 40.2182 60.4277 22.31 91.28 

BMI>25 33 67.6733 30.88561 5.37650 56.7218 78.6249 28.02 140.67 

P value  0.000       

adiponectin  

Control 50 7.3554 5.13575 .72630 5.8958 8.8150 3.39 19.83 

BMI<25 17 9.2547 3.87757 .94045 7.2610 11.2484 2.88 14.45 

BMI>25 33 6.8218 3.49001 .60753 5.5843 8.0593 2.47 14.26 

P value  0.183       

Zn  

Control 50 91.1462 13.70907 1.93875 87.2501 95.0423 71.97 111.65 

BMI<25 17 98.3324 13.00714 3.15469 91.6447 105.0200 72.75 112.27 

BMI>25 33 88.6221 12.57890 2.18970 84.1618 93.0824 71.78 110.21 

P value  0.051       

Mg  

Control 50 2.0146 .17910 .02533 1.9637 2.0655 1.84 2.48 

BMI<25 17 2.1319 .14893 .03612 2.0554 2.2085 1.89 2.41 

BMI>25 33 2.1027 .18232 .03174 2.0381 2.1674 1.87 2.48 

P value  0.020       

Cu  

Control 50 92.7284 13.63927 1.92888 88.8522 96.6046 81.96 146.36 

BMI<25 17 91.0753 15.30058 3.71094 83.2085 98.9421 80.61 133.82 

BMI>25 33 91.7133 11.59238 2.01797 87.6029 95.8238 80.99 125.55 

P value  0.887       

Significance determined by ANOVA 
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Table 4.  Post Hoc tests for multiple Comparisons BMI groups 

Dependent 
Variable 

 
 

(I) 
Split0BMI 

(J) 
Split0BMI 

Mean Difference 
(I-J) Std. Error Sig. 

95% Confidence Interval 
Lower Bound Upper Bound 

IL10  

control 
BMI<25 -5.38668* .74316 .000 -6.8616- -3.9117- 

BMI>25 -5.07171* .59368 .000 -6.2500- -3.8934- 

BMI<25 
control 5.38668* .74316 .000 3.9117 6.8616 

BMI>25 .31497 .79024 .691 -1.2534- 1.8834 

BMI>25 
control 5.07171* .59368 .000 3.8934 6.2500 

BMI<25 -.31497- .79024 .691 -1.8834- 1.2534 

IL23  

control 
BMI<25 -46.26834* 5.73032 .000 -57.6414- -34.8952- 

BMI>25 -63.61873* 4.57771 .000 -72.7042- -54.5333- 

BMI<25 
control 46.26834* 5.73032 .000 34.8952 57.6414 

BMI>25 -17.35039* 6.09333 .005 -29.4440- -5.2568- 

BMI>25 
control 63.61873* 4.57771 .000 54.5333 72.7042 

BMI<25 17.35039* 6.09333 .005 5.2568 29.4440 

adiponectin  

control 
BMI<25 -1.89931- 1.24998 .132 -4.3802- .5816 

BMI>25 .53358 .99856 .594 -1.4483- 2.5154 

BMI<25 
control 1.89931 1.24998 .132 -.5816- 4.3802 

BMI>25 2.43289 1.32917 .070 -.2051- 5.0709 

BMI>25 
control -.53358- .99856 .594 -2.5154- 1.4483 

BMI<25 -2.43289- 1.32917 .070 -5.0709- .2051 

Zn  

control 
BMI<25 -7.18615- 3.71451 .056 -14.5584- .1861 

BMI>25 2.52408 2.96736 .397 -3.3653- 8.4135 

BMI<25 
control 7.18615 3.71451 .056 -.1861- 14.5584 

BMI>25 9.71023* 3.94982 .016 1.8709 17.5495 

BMI>25 
control -2.52408- 2.96736 .397 -8.4135- 3.3653 

BMI<25 -9.71023* 3.94982 .016 -17.5495- -1.8709- 

Mg  

control 
BMI<25 -.11734* .04930 .019 -.2152- -.0195- 

BMI>25 -.08813* .03938 .028 -.1663- -.0100- 

BMI<25 
control .11734* .04930 .019 .0195 .2152 

BMI>25 .02921 .05242 .579 -.0748- .1332 

BMI>25 
control .08813* .03938 .028 .0100 .1663 

BMI<25 -.02921- .05242 .579 -.1332- .0748 

Cu  

control 
BMI<25 1.65311 3.73438 .659 -5.7586- 9.0648 

BMI>25 1.01507 2.98324 .734 -4.9058- 6.9360 

BMI<25 
control -1.65311- 3.73438 .659 -9.0648- 5.7586 

BMI>25 -.63804- 3.97095 .873 -8.5193- 7.2432 

BMI>25 
control -1.01507- 2.98324 .734 -6.9360- 4.9058 

BMI<25 .63804 3.97095 .873 -7.2432- 8.5193 

*. The mean difference is significant at the 0.05 level. 



11 American Journal of Dermatology and Venereology 2012, 1(2): 6-23  
 

 

In psoriatic patients with PASI<10, the mean of serum 
IL-10 was (6.444±3.34) pg/ml, while the corresponding 
value in controls was (1.295±0.18) pg/ml, with highly 
significant difference (p=0.00). In psoriatic  patients with 

PASI >10, the mean of IL-10 was (6.584±3.99) pg/ml, while 
the corresponding value in controls was (1.385±0.37) pg/ml, 
with highly significant difference (p=0.00). Table 5 & 6 

Table 5.  Mean serum level of IL-10, IL-23, Adiponectin, Zn, Mg, and Cu in psoriasis patients according to PASI 

   
N Mean S D Std. 

Error 
95% C I for Mean 

Minimum 

Maximum 

Variable   Lower Upper 

IL10 

 control 50 1.3492 .31625 .04472 1.2593 1.4391 .53 2.05 

 PASI<10 20 6.4440 3.34856 .74876 4.8768 8.0112 1.99 15.22 

 PASI>10 30 6.5840 3.99385 .72917 5.0927 8.0753 1.66 16.59 

 P value  0.000       

IL23 

 control 50 4.0546 8.69329 1.22942 1.5840 6.5252 .00 33.03 

 PASI<10 20 58.4025 26.12404 5.84151 46.1761 70.6289 30.12 120.34 

 PASI>10 30 64.0220 30.36406 5.54369 52.6839 75.3601 22.31 140.67 

 P value  0.000       

Adiponectin 

 control 50 7.3554 5.13575 .72630 5.8958 8.8150 3.39 19.83 

 PASI<10 20 8.3725 3.72394 .83270 6.6296 10.1154 2.90 14.45 

 PASI>10 30 7.1667 3.78659 .69133 5.7527 8.5806 2.47 14.26 

 P value  0.619       

Zn 

 control 50 91.1462 13.70907 1.93875 87.2501 95.0423 71.97 111.65 

 PASI<10 20 94.5925 13.61751 3.04497 88.2193 100.9657 73.04 112.27 

 PASI>10 30 90.1443 13.21895 2.41344 85.2083 95.0804 71.78 111.86 

 P value  0.505       

Mg 

 control 50 2.0146 .17910 .02533 1.9637 2.0655 1.84 2.4 

 PASI<10 20 2.1472 .17645 .03946 2.0646 2.2297 1.87 2.47 

 PASI>10 30 2.0897 .16577 .03027 2.0278 2.1516 1.87 2.48 

 P value  0.012       

Cu 

 control 50 92.7284 13.63927 1.92888 88.8522 96.6046 81.96 146.36 

 PASI<10 20 86.0275 4.83853 1.08193 83.7630 88.2920 80.70 101.03 

 PASI>10 30 95.1423 15.09599 2.75614 89.5054 100.7793 80.61 133.82 

 P value  0.049       
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Table 6.  Post Hoc Tests for Multiple comparison for PASI Groups 

Dependent 
Variable 

 
 

(I) 
Split0PASI 

(J) 
Split0PASI 

Mean Difference 
(I-J) Std. Error Sig.  

95% Confidence Interval 

Lower Bound Upper Bound 

IL10  

control 
PASI<10 -5.09480* .70078 .000 -6.4857- -3.7039- 

PASI>10 -5.23480* .61169 .000 -6.4488- -4.0208- 

PASI<10 
Control 5.09480* .70078 .000 3.7039 6.4857 

PASI>10 -.14000- .76462 .855 -1.6576- 1.3776 

PASI>10 
Control 5.23480* .61169 .000 4.0208 6.4488 

PASI<10 .14000 .76462 .855 -1.3776- 1.6576 

IL23  

control 
PASI<10 -54.34790* 5.59686 .000 -65.4561- -43.2397- 

PASI>10 -59.96740* 4.88534 .000 -69.6634- -50.2714- 

PASI<10 
Control 54.34790* 5.59686 .000 43.2397 65.4561 

PASI>10 -5.61950- 6.10667 .360 -17.7396- 6.5006 

PASI>10 
Control 59.96740* 4.88534 .000 50.2714 69.6634 

PASI<10 5.61950 6.10667 .360 -6.5006- 17.7396 

adiponectin  

control 
PASI<10 -1.01710- 1.19285 .396 -3.3846- 1.3504 

PASI>10 .18873 1.04120 .857 -1.8778- 2.2552 

PASI<10 
Control 1.01710 1.19285 .396 -1.3504- 3.3846 

PASI>10 1.20583 1.30150 .356 -1.3773- 3.7890 

PASI>10 
Control -.18873- 1.04120 .857 -2.2552- 1.8778 

PASI<10 -1.20583- 1.30150 .356 -3.7890- 1.3773 

Zn  

control 
PASI<10 -3.44630- 3.58402 .339 -10.5596- 3.6670 

PASI>10 1.00187 3.12839 .749 -5.2071- 7.2108 

PASI<10 
Control 3.44630 3.58402 .339 -3.6670- 10.5596 

PASI>10 4.44817 3.91048 .258 -3.3131- 12.2094 

PASI>10 
Control -1.00187- 3.12839 .749 -7.2108- 5.2071 

PASI<10 -4.44817- 3.91048 .258 -12.2094- 3.3131 

Mg  

control 
PASI<10 -.13255* .04622 .005 -.2243- -.0408- 

PASI>10 -.07507- .04034 .066 -.1551- .0050 

PASI<10 
Control .13255* .04622 .005 .0408 .2243 

PASI>10 .05748 .05043 .257 -.0426- .1576 

PASI>10 
Control .07507 .04034 .066 -.0050- .1551 

PASI<10 -.05748- .05043 .257 -.1576- .0426 

Cu  

control 
PASI<10 6.70090 3.41590 .053 -.0787- 13.4805 

PASI>10 -2.41393- 2.98164 .420 -8.3317- 3.5038 

PASI<10 
control -6.70090- 3.41590 .053 -13.4805- .0787 

PASI>10 -9.11483* 3.72705 .016 -16.5120- -1.7177- 

PASI>10 
control 2.41393 2.98164 .420 -3.5038- 8.3317 

PASI<10 9.11483* 3.72705 .016 1.7177 16.5120 

*. The mean difference is significant at the 0.05 level. 

3.1. Interleukin-23 (IL-23) 

The mean serum levels of IL-23 for psoriatic  patients were 
(61.77±28.6) pg/ml, while it was (4.05±8.69) pg/ml for 
control. Table (2), the difference was statistically h ighly 

significant (p=0.01). Psoriat ic patients with PASI<10 the 
mean  of IL-23 was (58.402±26.12) pg/ml, while the 
corresponding value in  controls was (3.812±9.68) pg/ml with 
highly significant difference (p=0.00). In psoriatic patients 
with PASI>10, the mean of IL-23 was (64.022±30.36) pg/ml, 
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while the corresponding value controls was (4.216±8.13) 
pg/ml, with highly significant difference (p=0.00). Table 5 & 
6. 

A highly significant difference (p=0.00) was found in  
IL-23 serum levels of the psoriatic patients (50.322±19.65 
pg/ml) whom underweight or normal weight (BMI<25) as 
compared to control ind ividuals (0.463±1.96 pg/ml) with 
same BMI. In obesity and overweight patients (BMI>25), the 
IL-23 was (67.673±30.88) pg/ml, while the corresponding 
value in controls was (6.074±10.27) pg/ml, indicating a 
highly significant difference (p=0.00). Table (3 & 4). 

3.2. Adiponectin 

In table (2) the mean serum levels of adiponectin in 
psoriatic patients was (7.649±3.77) μg/ml, while in  controls 
group was (7.35±5.13) μg/ml, the difference in serum mean 
values was statistically not significant (p=0.745). 

The mean serum levels of adiponectin in psoriatic patients 
with (PASI<10) was (8.372±3.72) μg/ml, while in  controls 
group was (9.235±6.36) μg/ml, there was no significant 
difference between the two groups (P=0.605), While in 
patients with (PASI>10) the ad iponectin serum level was 
(7.166±3.78) μg/ml and in corresponding controls was 
(6.102±3.73) μg/ml, and there was no significant difference 
between the two groups (P=0.278).Tab le 5 & 6. 

The mean serum levels of adiponectin in psoriatic patients 
with (BMI<25) was (9.254±3.87) μg/ml, while in controls 
group was (6.127±4.71) μg/ml, there was significant 
difference between the two groups (P=0.039). While in 
patients with (BMI>25) the adiponectin serum level was 
(6.821±3.49) μg/ml and in corresponding controls was 
(8.045±5.3) μg/ml, there was no significant difference 
between the two groups (P=0.278). Table 3 & 4. 

3.3. Zinc 

The mean serum levels of zinc in psoriatic patients was 
(91.92±13.42) μg/dl, while in controls group was 
(91.14±13.7) μg/dl, there was no significant difference 
between the two groups (P=0.775).Table (2). The mean 
serum levels of zinc in psoriatic  patients with (PASI<10) was 
(94.592±13.61) μg/dl, while in controls group was 
(96.073±12.25) μg/dl, there was no significant difference 
between the two groups (P=0.720). While in patients with 
(PASI>10) the zinc serum level was (90.144±13.21) μg/dl 
and in corresponding controls was (87.861±13.82) μg/dl, 
there was no significant difference between the two groups 
(P=0.516). Table 5 & 6. The mean serum levels of zinc in 
psoriatic patients with (BMI<25) was (98.332±13) μg/dl, 
while in controls group was (91.2±14.28) μg/dl, there was no 
significant difference between the two groups (P=0.132). 
While in patients with (BMI>25) the zinc serum level was 
(88.622±12.57) μg/dl and in corresponding controls was 
(91.115±13.6) μg/dl, there was no significant difference 
between the two groups (P=0.446). Table 3 & 4. 

3.4. Magnesium 

Mean serum levels of Mg for psoriatic patients were 
(2.11±0.17) mg/dl, while the mean serum levels of Mg for 
control was (2.01±0.17) mg/dl. The d ifference in  mean 
serum Mg levels was statistically not significant. (P=0.469). 
Table 2. The mean serum levels of Mg in psoriatic patients 
with (PASI<10) was (2.147±0.17) mg/dl, while in  controls 
group was (2.113±0.23) mg/dl, there was no significant 
difference between the two groups (P=0.616). While in 
patients with (PASI>10) the Mg serum level was 
(2.089±0.16) mg/dl and in corresponding controls was 
(1.948±0.07) mg/dl, there was highly significant difference 
between the two groups (P=0.00). Table 5 & 6. The mean 
serum levels of Mg in psoriatic  patients with (BMI<25) was 
(2.131±0.14) mg/dl, while in controls group was 
(2.096±0.22) mg/dl, there was no significant difference 
between the two groups (P=0.581). While in patients with 
(BMI>25) the Mg serum level was (2.102±0.18) mg/dl and 
in corresponding controls was (1.968±0.12) mg/dl, there was 
highly significant difference between the two groups 
(P=0.001). Tab le 3 & 4. 

3.5. Copper 

The mean serum levels of copper in psoriatic  patients was 
(91.49±12.81) μg/dl, while in controls group was 
(92.72±13.63) μg/dl, the d ifference in mean serum levels of 
copper between patients and control was statistically not 
significant (p=0.643), table 2. The mean serum levels of 
copper in psoriatic patients with (PASI<10) was 
(86.027±4.83) μg/dl, while in controls group was 
(95.476±16.84) μg/dl, there was significant difference 
between the two groups (P=0.025). While in patients with 
(PASI>10) the copper serum level was (95.142±15.09) μg/dl 
and in corresponding controls was (90.896±10.94) μg/dl, 
there was no significant difference between the two groups 
(P=0.218). Tab le 5 & 6. The mean serum levels of copper in 
psoriatic patients with (BMI<25) was (91.075±15.3) μg/dl, 
while in controls group was (98.453±20.84) μg/dl, there was 
no significant difference between the two groups (P=0.240). 
While in patients with (BMI>25) the copper serum level was 
(91.713±11.59) μg/dl and in corresponding controls was 
(89.507±5.09) μg/dl, there was no significant difference 
between the two groups (P=0.324). Table 3 & 4. 

3.6. Correlations between Variables 

There was positive significant correlation between IL-10 
and IL-23 (r=0.304, p=0.032). Table 7. In  patients with 
PASI<10, there was a positive highly  significant correlation 
between IL-10 and IL-23 serum levels (r=0.762, p=0.00). In 
addition, IL-10 serum levels were with a positive highly 
significant (r=0.637, P=0.003) with disease duration. A 
negative highly significant correlation between IL-10 serum 
levels and PASI was found (r=-0.52, p=0.019) Table 9. In 
overweight and obese patients (BMI>25), IL-10 serum levels 
were with a positive significant correlation with IL-23 serum 
levels (r=0.351, p=0.045). 

There was inverse (negative) h ighly significant correlat ion 
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between IL-23 and Mg (r=-367, p=0.009). In  patients with 
(PASI>10) a significant negative correlation between IL-23 
and Mg (r=-0.434, p=0.017) was found. However, IL-23 
serum levels were with highly  significant positive correlation 
with disease duration (r=0.697, P=0.000) and BMI (r=0.500, 
p=0.005). In addition, there was a significant negative 
correlation between IL-23 serum levels and PASI (r=-0.524, 
p=0.018). While in overweight and obesity patients 
(BMI>25), IL-23 serum levels were significantly negatively 
correlated to Mg (r= -0.429, P=0.013) 

However, adiponectin serum levels have a highly 
significant negative correlat ions with  BMI (r=-0.467, 
p=0.001) and age (r=-0.410, p=0.003). Table (7). In patients 
with (PASI>10) ad iponectin serum levels were positively 
significantly correlated with Mg serum levels (r=0.415, 

p=0.022). In addition, serum levels adiponectin were 
negatively correlated with age (r=-0.504, p=0.005). Table 8. 
While in patients with PASI <10, significant negative 
correlations between adiponectin and BMI was found 
(r=-0.745, p=0.00) and with age (r=-0.472, p=0.035). Tab le 
9. 

Adiponectin serum levels have positive significant 
correlations with Zn (r=0.896, p=0.00), and Mg (r=0.659, 
p=0.004) in underweight or normal weight patients 
(BMI<25). In addition, negative significant correlations 
were demonstrated between adiponectin serum levels with 
between with age (r= -0.656, p=0.004), and duration (r= 
-0.622, P=0.008). Tab le 11. Furthermore, ad iponectin serum 
levels were negatively  correlated with BMI (r= -0.427, 
P=0.013) in patients with BMI >25. Table 10. 

Table 7.  Correlation between Adiponectin, IL-10, IL-23, Zn, Cu, Mg, BMI, PASI, Age and disease duration 

Variable IL-10 IL-23 Adiponectin Zn Mg Cu 

IL-10 1 0.304 
P=0.03 -0.159 -0.211 -0.073 -0.058 

IL-23 
0.304 

P=0.03 
 

1 -0.170 -0.071 -0.367 
P=0.009 -0.115 

Adiponectin -0.159 -0.170 1 0.238 0.290 0.107 

Zn -0.21 -0.071 0.238 1 0.147 0.484 
P=0.000 

Mg -0.073 -0.367 
P=0.009 0.290 0.147 1 0.129 

Cu -0.058 -0.115 0.107 0.484 
P=0.000 0.129 1 

Age -0.075 -0.006 -0.42 
P=0.002 -0.269 -0.124 -0.002 

PASI 0.188 -0.011 -0.185 0.205 -0.172 0.544 
P=0.000 

BMI 0-.157 0.277 -0.467 
P=0.001 

-0.348 
P=0.01 

-0.322 
P=0.02 0.055 

Duration -0.14 0.58 
P=0.000 0.06 0.01 -0.26 -0.04 

Table 8.  Correlation between Adiponectin, IL-10, IL-23, Zn, Cu, Mg, BMI, PASI, Age and disease duration in patients with PASI > 10 

Variable IL-10 IL-23 Adiponectin Zn Mg Cu 

IL-10 1 0.086 -0.158 -0.099 -0.065 -0.074 
IL-23 0.086 1 -0.063 0.020 -0.208 -0.208 

Adiponectin -0.158 -0.03 1 0.289 0.235 0.235 

Zn -0.099 0.020 0.289 1 -0.015 0.728 
P=0.000 

Mg -0.065 -0.434 
P=0.017 

0.415 
P=0.022 -0.015 1 0.212 

Cu -0.074 -0.208 0.235 0.728 
P=0.000 0.212 1 

Age -0.324 0.034 -0.504 
P=0.005 0.099 -0.343 0.216 

PASI 0.299 -0.060 -0.173 0.459 
P=0.011 -0.151 0.461 

P=0.010 

BMI -0.338 0.500 
P=.005 -0.299 -0.053 -0.321 -0.003 

Duration -0.222 0.697 
P=.000 0.126 0.100 -0.307 -0.159 
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Table 9.  Correlation between Adiponectin, IL-10, IL-23, Zn, Cu, Mg, BMI, PASI, Age and disease duration in patients with PASI<10 

Variable IL-10 IL-23 Adiponectin Zn Mg Cu 

IL-10 1 0.762 
P=0.000 -0.160 -0.409 -0.082 -0.065 

IL-23 0.792 
P=0.000 1 -0.328 -0.189 -0.236 0.032 

Adiponectin -0.160 -0.328 1 0.413 0.321 -0.009 
Zn -0.409 -0.189 0.413 1 0.316 0.283 
Mg -0.082 -0.236 0.321 0.316 1 0.291 
Cu -0.065 0.032 -0.009 0.283 0.291 1 

Age 0.241 0.009 -0.472 
P=0.035 

0.792 
P=0.000 -0.023 -0.110 

PASI -0.520 
P=0.019 

-0.524 
P=0.018 0.278 0.237 0.266 0.123 

BMI 0.029 0.117 -0.745 
P=0.000 

-0.717 
P=0.000 

-0.415 
 0.057 

Duration 0.637 
P=0.003 0.173 0.210 -0.260 0.151 -0.026 

Table 10.  Correlation between Adiponectin, IL-10, IL-23, Zn, Cu, Mg, BMI, PASI, Age and disease duration in patients with BMI >25 

Variable IL-10 IL-23 Adiponectin Zn Mg Cu 

IL-10 1 0.351 
P=0.045 -0.157 -0.242 -0.149 -0.203 

IL-23 0.351 
P=0.045 1 -0.057 0.106 -0.429 

P=0.013 -0.015 

Adiponectin -0.157 -0.057 1 -0.075 0.271 -0.119 

Zn -0.242 0.106 -0.075 1 -0.135 0.650 
P=0.000 

Mg -0.149 -0.429 
P=0.013 0.271 -0.135 1 -0.136 

Cu -0.203 -0.015 -0.119 0.650 
P=0.006 -0.136 1 

Age -0.093 -0.117 -0.155 -0.046 -0.030 0.228 

PASI 0.163 0.054 -0.170 0.385 
P=0.027 -0.239 0.530 

P=0.002 

BMI -0.189 0.077 -0.427 
P=0.013 -0.119 -0.444 

P=0.010 -0.014 

Duration -0.162 0.691 
P=0.000 0.276 0.153 -0.234 -0.021 

Table 11.  Correlation between Adiponectin, IL-10, IL-23, Zn, Cu, Mg, BMI, PASI, Age and disease duration in patients with BMI <25 

Variable IL-10 IL-23 Adiponectin Zn Mg Cu 

IL-10 1 0.199 -0.333 -0.293 0.302 0.400 
IL-23 0.199 1 -0.188 -0.188 -0.104 -0.421 

Adiponectin -0.333 -.188 1 0.896 
P=0.000 

0.659 
P=0.004 0.448 

Zn -0.293 -0.188 0.896 
P=0.000 1 0.751 

P=0.001 0.352 

Mg 0.302 -0.104 0.659 
P=0.004 

0.751 
P=0.001 1 0.636 

P=0.006 

Cu 0.400 -0.421 0.448 0.352 0.636 
P=0.006 1 

Age 0.050 -0.229 -0.656 
P=0.004 -0.365 -0.280 -0.375 

PASI 0.388 -0.429 -0.202 -0.157 0.091 0.667 
P=0.003 

BMI -0.245 0.206 -0.303 -0.284 -0.216 -0.525 
P=0.031 

Duration 0.153 -0.285 -0.622 -0.379 -0.404 -0.137 
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Zinc serum levels showed positive significant correlat ion 
with copper (r=0.484, p=0.00). In addition, zinc serum levels 
have negative correlat ion with BMI (r=-0.348, p=0.013). 
Table (7). In patients with (PASI>10) a positive significant 
correlation between zinc and copper (r=0.728, p=0.00) was 
demonstrated. In addition, zinc serum levels demonstrate 
positive significant correlations with PASI (r=0.459, 
p=0.011).. Table 8. In patients with (PASI<10), Zn serum 
levels were significantly negatively  correlated with BMI 
(r=-0.717, p=0.00), and age (r=-0.792, p=0.00). Table 9. In 
overweight and obese patients (BMI>25), there was positive 
significant correlation between zinc and copper (r= 0.650, 
p=0.00). In addition, PASI have positive significant 
correlation with zinc levels in these patients (r=0.385, 
p=0.027). Table 10. Zinc serum levels have positive 
correlation with Mg (r=0.751, p=0.001), and Cu (r=0.352, 
P=0.16) in underweight or normal weight patients (BMI<25). 
Table (11). 

In patients with (PASI>10) a positive correlation between 
Mg and adiponectin (r=0.415, p=0.022) and negative 
correlation between Mg and IL-23 (r=-0.434, p=0.017) was 
found. In patients with (PASI>10), Mg levels correlated 
negatively with BMI (r= - 0.321, P=008) Table 8. 

In table (11), Mg levels have positive correlat ions with 
adiponectin (r=0.659, p=0.004), zinc (r=0.751, p=0.001) and 
copper (r=0.636, p=0.006) in underweight or normal weight 
patients (BMI<25). In addition, Mg negatively correlated 
with BMI (r= - 0.216, P=040).. While in  overweight and 
obesity patients (BMI>25), as shown in table (10) there was 
negative correlation between Mg levels and IL-23 (r=- 0.429, 
p=0.013). In addit ion, BMI have negative correlation with 
Mg levels in these patients (r=-0.444, p=0.010). Tab le 10. 

Copper levels showed positive significant correlation with 
zinc (r=0.484, p=0.00), as mentioned before. Copper levels 
have positive significant correlation with PASI (r=0.544, 
p=0.00). Table 7. In  patients with (PASI>10) a positive 
correlation between copper and zinc (r=0.728, p=0.00) was 
found, other biochemical variables not demonstrated 
significant correlat ions with copper. Table (8). In overweight 
and obesity patients (BMI>25), as shown in table (10) there 
was a significant positive correlation between copper levels 
and zinc (r=0.650, p=0.00). While PASI have a significant 
positive correlation with copper levels in these patients 
(r=0.530, p=0.002). 

As shown in table (11), copper levels have positive 
significant correlation with Mg (r=0.636, p=0.006) in 
underweight or normal weight patients (BMI<25). In 
addition, Positive significant correlation with PASI (r=0.667, 
p=0.003) and negative correlation with BMI (r=-0.525, 
p=0.031) was found in these patients. Table 11. 

4. Discussion 

IL-10, a  major anti-inflammatory cytokine, plays an 
important role in down-regulating in flammatory and 
immune responses. IL-10 exerts its anti-inflammatory effects 

on various cell types (TH1 cells, monocytes /macrophages) 
and also regulates several PMN functional responses[17]. 
The present study indicated that serum of psoriatic patients 
had highly significant increase in IL-10 mean level than in 
control, this finding agree with Borska L. et al.[18] study. In 
addition, Elkhayam et al[19] reported a significantly higher 
plasma level of IL-10 in patients with psoriatic arthrit is. Also, 
Deeva et al.[20] had reported higher level of serum IL-10 in 
mild to moderate psoriasis patients, when compared to 
healthy controls. However, the present study finding was not 
agreed with studies reported by Jacob et al,[21] as in their 
study, IL-10 was undetectable in serum of psoriatic  patients. 
Furthermore, some studies not determined a statistically 
significant difference between psoriatic patients and healthy 
controls in IL-10 serum levels[22, 23] In addition, other 
studies revealed that IL-10 significantly decreased in 
psoriasis serum as compared  to controls[24,25]. The IL-10 
promoter contains several transcription factor-responsive 
elements. Thus macrophages, the major source of IL-10, are 
stimulated to produce IL-10 by several endogenous and 
exogenous factors such as endotoxin, TNF-α, 
catecholamines, and cAMP-elevating drugs[25]. Reported 
studies[26, 25] indicated that TNF-α serum levels increased 
significantly in psoriatic patients in comparison to controls. 
In addition, TNF-α production showed a positive relation to 
clin ical severity of disease[25, 26]. This may explain the 
high IL-10 serum levels in this study. 

A depression of monocytic TNF-a and IL-12 secretion 
capacity as well as decreasing plas ma levels of IL-12 which 
is critically important for the generation of cell-mediated 
immunity[27]. In contrast, increased production of 
monocytes TNF-α and IL-12 as well as increasing plasma 
levels of them may upregulate overproduction of IL-10. This 
lead to increase in serum/plasma levels of IL-10 in mild to 
moderate but not in severe psoriasis cases[20]. The present 
study findings indicated that moderate and severe cases of 
psoriasis[PASI >10] were with lower serum IL-10 mean 
level[5.54 ±2.72] as compared to mean[6.33±3.41] in mild 
form[PASI <10] of d isease and controls. Furthermore, in  a 
recent reported research[28], weight loss lead to increase in 
IL-10 production. 

Thus in the present study, IL-10 serum level was increased 
in our patients series which may be due to inducer cells 
activation by IL-12. These information collected together 
suggested that IL-10 production was influenced by its 
pleiotropic property and polymorphism, which leads to 
variable production sets, increased production in some cases 
or reduced in others. This could explain the variability in 
IL-10 levels in psoriatic patients between the reported 
studies. Not all substances (biologic and drugs) are 
associated with increase of internal IL-10 production[29, 
30,31] as some suggest[32], thus IL-10 may  be increased in 
some patients and reduced in others, whether the changes 
due to biologic substances or drugs. 

The present study indicated that mean serum IL-10 was 
not significantly different when psoriatic patients divided 
into those who are with BMI of <25 (6.74 pg/ml) or >25 
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(6.42pg/ml). However, patients with BMI of less than 20 
were with mean serum IL-10 level of 8.83 pg/ml, indicating 
that obesity may have a reflection on serum IL-10. This 
needs a future research in a large number of patients to reach 
accepted conclusion. Furthermore, both groups (<25 & >25) 
are with mean IL-10 serum levels that were significantly 
higher than in control. 

Patients with PASI of <10 with no significant mean serum 
level of IL-10 from those with PASI >10. However, mean 
IL-10 serum level in patients with moderate and severe form 
(PASI >10) were with significantly lower value (5.54±2.72 ) 
as compared to mild (6.33±3.41) cases of psoriasis. There are 
possibilit ies that IL-10 might be involved in  the early phase 
of psoriasis development and reduced subsequently in 
accordance with disease severity. In addition, both PASI 
groups were with significantly higher serum IL-10 mean 
level as compared to control (P=0.000). IL-10 serum levels 
were positively correlated to IL-23 (r= 0.304, P=0.032), 
PASI (r= 0.188, P=0.19) and sex (r=0.186, P=0.19). IL-10 
serum levels were also negatively correlated with Zinc 
(r=-0.211, P=0.142), adiponectin (r=-0.159, P=0.26), BMI 
(r=-0.157, P=0.27) and duration (r=-0.139, P=0.33). 
However, there was a weak negative correlat ion with Age, 
Mg and Cu. In addition, patients group with PASI of > 10, 
showed a negative correlation between IL-10 and age 
(r=-0.324, P=0.08), BMI (r=-338, P=0.06), and duration 
(r=-222, P=0.23). These correlation values were more than 
when the patients collected in one group. Furthermore, 
correlation value between IL-10 and PASI increased from 
0.188 in total to 0.299 in PASI group of >10. In addition, 
Pearson correlation reduced between IL-10 and IL-23 from 
0.304 in total to 0.08 in PASI of >10 group. In patients group 
with PASI of <10, Pearson correlation value in contrast to 
patients group of >10, increased from 0.304 in total to 0.762 
between IL-10 and IL-23 (P=0.000). IL-10 was positivity 
correlated with disease duration (r=0.637, P=0.003) and 
negatively correlated with PASI (r=-0.52, P=0.019). 
Takahashi et al[25], reported a negative correlation between 
IL-10and PASI. Interestingly, a strong correlations were 
found between IL-10 and IL-23, d isease duration and PASI 
in patients with mild severity (PASI<10). 

In psoriasis and other autoimmune inflammatory d iseases 
the IL-23 stimulates survival and proliferation of Th17 cells, 
and thus serves as a key master cytokine regulator for these 
diseases. IL-23 is overproduced by dendritic cells and 
keratinocytes, and this cytokine stimulates Th17 cells within 
dermis to make IL-17A and IL-22[33]. The highly 
significant increase in  IL-23 serum levels in  psoriatic 
patients in this study agree with Coimbra et al[34] and 
Hadidi et al[7] studies who found there was statistically 
highly significant increase in serum IL-23 levels of the 
psoriatic patients in comparison with controls. These two 
studies refer to the important role o f the IL-23 in 
pathogenesis of psoriasis. However, the present study 
finding not agreed with that reported by Nakajima et al[8], 
who not detected IL-23 in serum of their psoriatic  patients 

and controls. 
An interesting finding of this study is that IL-23 mean 

serum level was significantly (P=0.000) h igher (67.67 pg/ml) 
in obese psoriatic patients (BMI>25) than in  psoriatic 
patients with BMI <25 (50.32 pg/ml). In addition, IL-23 
mean serum value was statistically highly significant 
(P=0.000) in psoriatic patients with BMI of >25 as compared 
to control individuals with BMI of >25 (0.463 pg/ml). 
Furthermore, IL-23 serum mean value was significantly 
higher (P=0.000) in psoriatic patients with BMI of > 25 as 
compared to control individuals with BMI of > 25 (6.07 
pg/ml). Thus IL-23 mean serum levels were higher in 
psoriatic patients than in age, sex and BMI matched non 
–psoriatic control. Th is finding indicated that obesity could 
be an underlying cause for psoriasis or it may be a 
consequence that follows d isease initiation. Thus a future 
research is warranted and to be performed  in  obese children 
as a follow up research study design to elucidate this 
association. The finding of this study was consistent with 
that reported by Sumarac-Dumanovic et al[35,36], which 
indicate a higher blood concentration of IL-23 in obese as 
compared to lean women. 

The present study clarify  a negative correlat ion between 
IL-23 serum levels and Mg serum level was found (r=-0.367, 
p<0.01) in psoriatic patients. In addition, a negative 
correlation was demonstrated between serum IL-23 levels 
and adiponectin (r=-0.17, p=0.23) and Cu (r=-115, P=0.42). 
However, a  weak correlat ion between serum IL-23 levels 
and Zn (r=-0.071, P=0.62). To our knowledge, this is the first 
report that studied the correlations between serum IL-23 
levels and Mg, Cu, Zn, thus we are unable to compare it with 
other works. 

Serum IL-23 levels demonstrated a positive correlation 
with BMI, which is just with marginal P value (=0.051). This 
indicated the role of obesity in provoking psoriasis 
immune-pathogenesis, since IL-23 p lay an important ro le in 
pathogenesis of psoriasis. The present study finding that 
support this assumption is that correlation between serum 
IL-23 levels and BMI was higher in psoriatic  patients with 
BMI of >25 as compared  to that with BMI <25. Although 
numerous clin ical studies have suggested that obesity has an 
adverse effect on psoriasis,[37-43] informat ion is lacking 
about potential pathophysiological pathways that may be 
responsible for this association. We can now perhaps begin 
to envision some links between increases in the volume of 
adipose tissue and severity of psoriasis. Thus, increased 
adiposity is associated with raised levels of circulating 
cytokines, including IL-23, which may promote activation of 
T cells and monocytes, driving both Th1 and Th17 immune 
responses and at the same time impairing the function of 
regulatory T cells. High concentrations of IL-23 may 
furthermore induce local production of cytokines which, 
together stimulated production of CXCL8, could  help to 
drive the keratinocyte proliferat ion which is characteristic 
for psoriasis. 

Serum levels of IL-23 highly significantly  negatively 
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correlated (r= -0.58, P=0.000) with disease duration. IL-23 
was higher the earlier the lesion. This may suggest that it 
could be an important early mediator in induction of 
psoriatic 1esion.It might also have a role in stimulation of 
innate immunity. Previous studies have reported that IL-23 
stimulates IL-22 p roduction by Th17 cells. IL-22 activation 
of kerat inocytes stimulates a variety of antimicrobial 
activities, such as psoriasin, calgranulin A, calgranulin B, 
B-defensin 2, and S-defensin 3[44]. This finding suggests 
that IL-23 is the master regulator cytokines at the early stage 
of psoriatic disease induction and was replaced by other 
cytokines such as IL-12, IL-22, and IL-17. This explanation 
derived from this study findings that indicated a higher 
correlation (r=-0.524, P=0.019) in patients with mild 
(PASI<10) as compared to those with moderate and severe 
(r=-0.06, P=0.75) disease form. Furthermore, the correlation 
between IL-23 serum levels with BMI was highly significant 
in patients with severe disease (PASI>10). IL-23 was 
significantly h igher in  psoriatic patients than in controls, a 
finding consistent to that reported by Hadidi et al[7]. These 
findings indicate an overreaction of the immune system 
suggesting that IL-23 might be important in the maintenance 
of immune responses. Thus IL-23 level is related to disease 
severity and extent of tissue involvement, however, its 
production during disease natural history and activity, may 
be ameliorated by therapy, stress and extent of t issue 
involvement. 

Adiponectin levels did not differ significantly between 
psoriasis patients and controls as this study indicated. That 
agree with Nakajima et al.[8] and Corbetta[45] studies 
which demonstrate that serum levels of adiponectin in 
psoriatic patients had not significantly different from 
controls. However, other studies[10,46] reported a 
statistically significant decrease in mean plas ma level of 
adiponectin as compared to control. A studies reported that 
serum adiponectin levels in normal weight psoriasis patients 
were rather increased as compared to healthy control[8,47], 
which was consistent with our result. This study indicated 
that serum adiponectin mean  serum level was higher (9.25 
µg/ml) in psoriatic patients with normal weight (BMI <25), 
as compared to overweight psoriatic patients (6.82 µg/ml) 
and healthy control (7.35 µg/ml). Adiponectin is an 
adipocyte specific  secretory protein abundantly present in 
the circulation. Plasma levels of adiponectin are decreased in 
obesity, insulin  resistance and type 2 d iabetes[48], and 
hypoadeponectinaemia is assumed to be closely associated 
with metabolic syndrome[49]. A recent study indicates that 
adiponectin inhibits TNF-alpha production and TNF-alpha 
inhibits adiponectin production, antagonizing each other 
function[50]. It is known that TNF-α has a critical ro le in the 
pathogenesis of psoriasis[51]. In a recent study, Takahashi et 
al[10] demonstrated a negative correlation between the 
plasma levels of adiponectin and those of TNF –α in 
psoriasis. All together, these findings consolidated the 
hypothesis that TNF-α inhibits the production of adiponectin. 
Komai et al[52] recently reported that anti-TNF-α therapy 
increased serum adiponectin level with the improvement of 

rheumatoid arthritis, confirming the relation between 
adiponectin and TNF-α. These study findings strongly 
suggest that adiponectin exert a significant role in the 
pathogenesis of psoriasis and serum level of ad iponectin 
might be useful for the objective evaluation of the severity of 
psoriasis. 

In the present study, adiponectin serum levels were 
negatively correlated to  BMI, and this correlations were 
highly significant in psoriatic patients with mild (PASI<10) 
psoriasis (r= - 0.745, P=0.000), while it was non- significant 
correlation (r= - 0.299, P=0.109) in psoriatic patients with 
moderate and severe disease form (PASI>10). In addition, 
adiponectin mean  serum level was higher in  psoriatic 
patients with mild severity (PASI <10), as compared to 
patients with moderate and severe disease form (PASI>10), 
and control. This could exp lain that adiponectin production 
was inhibited by TNF-α, which is significantly increased and 
correlated to PASI[25]. 

In psoriatic patients adiponectin levels were significantly 
negatively correlated to the BMI (r=-0.467, p<0.01), agreed 
with the finding of Coimbra S. et al study where patients 
presented significantly higher BMI and significantly lower 
adiponectin values[34]. However, the present study 
correlation coefficient was higher as to that reported by 
Nakajima et al[8]. Circu lating ad iponectin is increased in 
obesity and diabetes and it is negatively correlates with 
BMI[53]. In accordance with this, the p resent study shows 
that mean serum adiponectin level was higher in 
underweight or normal weight psoriatic  patients as compared 
to obese and overweight psoriatic patients. In addit ion, the 
correlation coefficient value was more in psoriatic obese 
patients (BMI of >25) as to that who are underweight or 
normal (BMI<25). Furthermore, the correlation coefficient 
was higher in psoriatic patients with mild form as compared 
to that with moderate to severe form. This finding  indicated 
that metabolic changes are increased with time resulting in 
inflammatory and autoimmune changes in psoriasis. 
Adiponectin levels were negatively associated with PASI in 
our study, in agreement to previous report[34, 54] and in 
contrast to others[8,10]. Interestingly, a strong negative 
correlation was found between serum ad iponectin levels and 
psoriatic patients age, and the correlation coefficient 
increased when we limited to moderate to severe psoriasis 
patients (PASI>10). 

Adiponectin serum levels showed positive correlat ion 
with the other biochemical variables, such as with Zn, Mg, 
and Cu. The present study indicated that psoriasis disease 
severity and body obesity do influence the correlations 
coefficient values between different biochemical markers. 
Furthermore, the correlation coefficients were h igher in 
patients with underweight or normal weight as compared to 
obese and overweight patients for all variab les with the 
exception of BMI. This may be due to activation of cells to 
promote the secretion of proinflammatory cytokines[55] and 
downregulates the production of anti-inflammatory 
cytokines[56,57] 

Zinc plays an important role in cell-mediated immune 
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function. Altered cellular immune response resulting from 
zinc deficiency leads to altered cytokine production[58]. In 
this study Zn mean serum level d id not differ significantly 
between psoriasis patients and controls, this finding agreed 
with that reported by some studies[59,60,61,62]. However, 
the present study finding was in contrast to that reported 
significantly lowered plas ma zinc concentrations were found 
in patients with psoriasis as compared to control[63]. In 
addition, this study finding not agreed to other studies which 
reported increase in  mean serum levels in  psoriatic 
patients.[67, 68]. 

Positive correlat ion between zinc serum levels and copper 
serum levels (r=0.484, p<0.01) was found in this study. 
While with BMI zinc serum levels was showed negative 
correlation  (r=-0.348, p<0.05). No  significant correlation 
between severity of psoriasis with serum levels of zinc in 
psoriatic patients was found, also zinc levels showed no 
significant correlation with cytokines (IL-10, IL-23 and 
adiponectin) in this study. 

The immune system requires copper to perform several 
functions, of which little is known about the direct 
mechanis m of action. Some of research showed that IL-2 is 
reduced in copper deficiency and is likely the mechanism by 
which T cell proliferation is reduced. In present study the 
serum levels of Cu in psoriatic  patients showed a non 
significant increase in comparison to Cu serum levels in 
healthy controls. This disagrees with other studies[69,70,71] 
where serum Cu was found low in active psoriasis patients 
than the healthy controls the differences were significant. In 
contrast, other studies reported a significant increase in 
serum mean levels in psoriatic patients as compared to 
controls[ 64,65,67,72]. 

The present study showed positive correlation between Cu 
serum levels and the severity of psoriasis (r=0.544, p<0.01) 
in psoriatic patients group. This finding agreed with that 
reported by Nigam[64]. Meanwhile the Cu  serum levels had 
no significant correlation with age and BMI. The cytokines 
(IL-10, IL-23 and adiponectin) in this study, showed no 
significant correlation with Cu serum levels. There was high 
tendency for serum copper levels to rise with the extent of 
psoriatic surface area which was highly significant. However, 
this finding not consistent with that reported by other[72]. It 
would thus appear that the elevated serum copper levels in 
psoriasis are simply  a reflection of the extent  of involvement. 
This assumption is consolidated with present study finding in 
which copper mean serum values was significantly higher in 
psoriatic patients with moderate and severe form as 
compared to those with mild disease form. 

However, probably a better evaluation o f the relation of 
the serum copper levels to disease activity would be obtained 
by a study of serum copper levels in the same patients during 
different stages of the disease. In  the present study, 70% 
(14/20) of psoriatic  treated patients demonstrate a decrease 
in serum copper levels. This series of patients would permit  a 
conclusion as to the relation of disease activity to serum 
copper values. 

Magnesium deficiency has been shown to increase 
substance P release and induce a pro-in flammatory response 
that can be attenuated with the administration of a substance 
P-antagonist[73]. Th is “neuronal” tachykinin  is thought to be 
released from neural t issues, and it is known to stimulate 
production of certain cytokines, including IL-1, IL-6, and 
TNF-α[74]. IL-6 highly expressed by CD31+ endothelial 
cells and CD11c+ dermal dendrit ic cells in lesional psoriatic 
skin. Exposure to high IL-6 in lesional tissue may lead to the 
dampened Treg function observed in psoriasis patients[75]. 
While TNF-α increases production of pro-inflammatory 
molecules (e.g. IL-1, IL-6, IL-8, NF-κB). These 
inflammatory cytokines can be synthesized by stimulated 
T-lymphocytes, mononuclear phagocytic cells, and 
keratinocytes[75]. The magnesium serum levels in psoriatic 
patients showed small (not significant) increase in 
comparison magnesium serum levels in healthy controls. 
Basavaraj et  al[67] reported that serum Mg mean value was 
significantly higher in Psoriasis as than in control. However, 
Madadi et al[65] reported a reduction in serum magnesium 
mean value as compared to control. 

Negative correlat ion was found between magnesium 
serum levels and BMI (r=-0.322, p<0.05) in  psoriatic 
patients. While with  age and severity of disease no 
significant correlation was found, also this study showed no 
significant correlation between magnesium levels with 
(IL-10 and adiponectin) levels in psoriatic patients. 

Both zinc and copper are known to  be involved in a 
number of cellu lar metabolic activit ies[76]. It has been 
established by number of analytical and experimental 
observations that both zinc and copper play an essential ro le 
in the normal keratinizat ion process of animal skin[77]. 
Psoriasis is a multifactorial disease with a genetic 
predisposition characterized by a defect in kerat inization; 
many workers have observed significantly low serum levels 
of zinc and copper in psoriatic patients[69-71], while 
others[78] have found normal levels. A significant lowering 
of the serum zinc concentration in psoriasis without an 
improvement in serum zinc levels after oral zinc therapy also 
observed[70]. 

The present study indicated higher mean serum level of 
zinc in psoriatic  patients with mild form (PASI<10) as 
compared to patients group with moderate or severe (>PASI), 
and control. This finding agreed with that reported by 
McMillan and Rowe[71] and Nigam[64]. The reduction of 
serum zinc mean levels in moderate and severe forms  of the 
disease may be due to depletion secondary to loss of zinc 
through exfoliation. An alternative exp lanation is that  
serum zinc low levels lead to development of severe skin 
lesions. 

An interesting finding  of th is study was that serum zinc 
levels were significantly negatively correlated with BMI and 
the correlation coefficient was more in  psoriatic obese or 
overweight patients (with BMI >25). In addition, zinc serum 
mean level was significantly higher in normal weight as 
compared to obese and overweight psoriatic patients. Zinc is 
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required for many bio logical functions including DNA 
synthesis, cell d ivision, gene expression and the activity of 
many enzymes in humans and animals. A  deficiency of zinc 
due to nutritional factors and several disease states has now 
been recognized. The high phytate content of cereal proteins 
is known to decrease the availab ility of zinc, thus the 
prevalence of zinc deficiency is likely to be high in a 
population consuming large quantities of cereal proteins[79]. 
On the other hand, zinc concentrations in the plasma and 
erythrocytes are lower and urinary zinc excretion and serum 
insulin levels are higher in obese subjects[80]. Leptin, the 
product of the obesity gene, is expressed mainly in adipose 
tissue. Obese individuals, with or without essential 
hypertension, have hyperleptinemia and hypozincemia, with 
an inverse correlation between the plasma values of zinc and 
leptin[81,82]. 

In the present study there was a highly significant positive 
correlation between zinc serum levels in psoriatic patients 
and serum adiponection levels. This data with that reported 
by others indicate a correlation between serum levels on zinc 
in one side and adiponectin and leptin in other side. This 
correlation in their serum levels may for circulatory and 
tissue network that influence the process of psoriatic 
pathogenesis. 

Lower serum zinc mean value in obese psoriatic patients 
as this study indicated was in consistent to that reported in 
overweight persons in Thailand (BMI>25) and were lower 
than those of normal controls[83]. In animal models, a 
reduction in adipose zinc concentrations and a negative 
correlation between serum leptin and adipose zinc 
concentrations were found in mice fed a high-fat diet[84]. 
DiToro et al. a lso reported that a weight-loss program based 
on a hypocaloric diet led to a decrease in weight and increase 
in zinc levels in the erythrocytes and plasma in 55 obese 
children and adolescents[85]. 

In a reported study, a 6-month weight-loss program, based 
on a hypocaloric balanced diet, reduced the body weight, 
BMI and percentage and amount of body fat, with a slight 
lowering of blood pressure and of plasma levels of 
triglyceride. Interestingly, the plas ma concentrations of zinc 
were marked ly enhanced at the end of the program.[86]. Our 
findings, concerning zinc and adiponectin, strongly suggest 
that zinc and adiponectin exert a significant role in the 
pathogenesis of psoriasis, may be through down and 
upregulation of leptin and/or TNF-α. 

5. Conclusions 
Serum IL-10 and IL-23 levels were significantly  elevated 

in psoriasis patients indicating their role in disease 
pathogenesis. A significant correlat ion demonstrated 
between IL-10 & IL-23; Mg & IL-23; Adiponectin & BMI; 
Zn & Cu. Findings that indicated the influence of obesity and 
disease severity on psoriasis markers. 
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