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Abstract  

Psoriasis is defined as a series of events that begins in its initial stage with dermatitis and then 

progresses to more widespread inflammation and increased oxidative stress. The aim of this study 

was to determine whether psoriasis and the levels of IL-15, IL-23, and TNF-α are related, the 

ELISA technique was used to detect the levels of inflammation in psoriasis patients and to compare 

them with healthy individuals. This study included 150 samples, including 90 patients with 

psoriasis and 60 healthy individuals, and the study was conducted from November 2021 to April 

2022. The current study revealed that there was a significant difference in the level of TNF-α in 

the group of psoriasis patients compared to its level in healthy individuals. Also, there was a 

significant increase in the level of IL-23 in psoriasis patients compared to its level in the healthy 

individuals, while there was no significant difference in the level of IL15 between the two groups. 

However, the statistical study showed a positive and highly significant correlation between IL-15 

and IL-23 levels in psoriasis patients, as well as the same relationship between IL-15 and TNF-α 

levels, in addition to a significant correlation between IL-23 and TNF-α levels in the group of 

patients. This shows that there is a clear association between these interleukins and psoriasis and 

its association with the inflammatory status of psoriasis patients, although there was no increase 

in the level of interleukin-15, the association of interleukin-15 with other inflammatory indicators 

proves its involvement in psoriasis and an indirect effect on the inflammatory state of psoriasis.  

Keywords: Psoriasis, IL-15, IL-23, TNF-α. 

1. Introduction 

Psoriasis is a widespread, chronic papulosquamous skin disease that affects people of all ages 

and causes significant harm to individuals and society [1]. It is one of the chronic autoimmune 

diseases affecting the skin of 0.6-4.8% of the world's population [2,3] Nearly 100 million people 

worldwide have psoriasis [4]. The disease often appears during the period of the second and fourth 

decades of life in patients with psoriasis [5] Psoriasis has been linked to a variety of behavioral 
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and systemic issues, including psoriatic arthritis, anxiety, depression, obesity, hypertension, 

diabetes mellitus, hyperlipidemia, metabolic syndrome, smoking, cardiovascular disease, 

alcoholism, Crohn's disease, lymphoma, and multiple sclerosis [6]. Most recent reports and 

research indicate that psoriasis is an abnormal proliferation of keratinocytes mediated by T 

lymphocytes [7].  

IL-23 is primarily produced by antigen-presenting cells (APC), and its receptor is expressed by 

a wide range of innate and adaptive immune cells to enhance their functions [8]. External events 

like trauma or infection cause host cell-derived nucleotides to form a compound with antimicrobial 

peptides synthesized by keratinocytes. The plasmacyte dendritic cell produces type I interferons, 

which stimulate myeloid dendritic cells to secrete IL-23 and TNF-α [9]. According to recent 

research, activated T cells and DCs are essential to the pathogenesis of psoriasis, psoriasis is 

significantly brought on by the IL-23 production pathway, which shows that keratinocytes can 

create IL-23[10]. IL-23 may therefore play a major role in type 1 human autoimmune and 

inflammatory disorders [11].  

            Interleukin-15 is a pleiotropic cytokine of the 4-α-helix bundle cytokine family that 

includes not only cytokines such as IL-2, IL-3, IL-4, IL-6 and IL-21, but also growth factors like 

granulocyte-macrophage colony-stimulating factor (GM-CSF), granulocyte colony-stimulating 

factor (G-CSF), erythropoietin and classical hormones, including human growth hormone and 

prolactin, [12].Interleukin-15 blood levels which are essential for regulating NK cell activity were 

also discovered to be similar in both psoriasis patients and healthy controls[13].  

    TNF-α is one of the most important cytokines involved in the inflammation that causes 

psoriasis, and high levels of TNF have been found in the blood of psoriasis patients in recent years. 

TNF is produced during the inflammatory response that causes psoriasis by the dysfunction of 

immune cells such as T cells, macrophages, activated keratinocytes, and dendritic cells. It is also 

produced directly from activated macrophages as well as from other cells. As for irregular 

production, it is the cause of different types of diseases [14, 15]. 

In addition, all of these cytokines stimulate psoriasis, so they were selected in this study [16, 

17]. Several reports and research have also shown that the inflammatory response by tumor 

necrosis factor and other cytokines IL-23 that leads to the stimulation of angiogenesis and 

proliferation of keratinocytes, clearly contributes to the development of plaque psoriasis [18]. In 

addition, the results showed a positive relationship between TNF and disease severity [19]. This 

study aimed to analyses the association between the general inflammatory state of the body and its 

association with psoriasis in terms of these cytokines. 

2.  Materials and Methods 

2.1. Controls and patients  

This study included 90 patients with psoriasis between the ages of 11 and 73 years. All of these 

patients were from Al-Yarmouk Hospital located in the city of Baghdad, and 60 healthy individuals 

of the same age represented the control group, the samples were collected in a random way, where 

the number of males participating in this study was 73 and the number of females was 77, and 

samples were collected during a period between (November 2021 to April 2022). 
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2.2. Immune assays 

Psoriasis patients and healthy individuals were studied in a case-control study to determine the 

levels of pro-inflammatory cytokines (IL-15, IL-23, and TNF-α) in psoriasis patients according to 

the manufacturer’s protocol. The levels of each of these cytokines were estimated using an ELISA 

for each group of these cytokines. All from the same manufacturer, Bioassay Technology 

Laboratory 

Venous blood was obtained using a sterile syringe. 6 ml of blood was drawn and then placed in 

a gel tube, and the tube was placed in a centrifuge at 2000–3000 rpm for 20 min. The serum was 

stored in 1.5 ml Eppendorf tubes and kept at −20 °C until all serological markers had been 

measured. 

The ELISA plate was measured using a special device called ELISA reader with an absorbance 

of 450 nm to determine all concentrations of IL15, TNF-α and IL23 for each sample, each cytokine 

used had its  absorbance according to the manufacturer's protocol of the kits. 

2.3. Statistical analysis 

    The data were analysed using IBM SPSS V26 software. The results reported in this study 

were expressed as mean±SD . Levene's Test for Equality of Variances was used for IL15, IL 23, 

and TNF-α and the p-value were 0.126, 0.375, and 0.845 respectively, based on this result, 

parametric tests were used. Z-test was used to compare two proportions. Independent t-tests were 

used to test between study groups. Pearson correlation coefficient test was used to evaluate the 

linear relationship between two continuous variables using SPSS v.26, and if the categorical 

variable has two levels, a point-biserial correlation was used. Probability values less than 0.05 and 

0.01 were considered significantly different [20]. 

3.  Results and Discussion  

This study was conducted on 150 Iraqi subjects (90 patients with psoriasis and 60 patients in 

healthy individuals (control groups). This study focused on a cytokine (TNF-α) and two 

interleukins (IL-23 and IL-15). A significant increase in the level of TNF-α was observed in the 

psoriasis patients group compared to its level in the healthy group and the P-value was (0.033*) 

(Figure 1).  Also, there was a significant increase in the level of IL-23 in psoriasis patients 

compared to its level in the healthy individuals, and the P value was (0.001**) (Figure 2). While 

there was no significant difference in IL15 level between the two groups and the P-value was 

(0.201 N.S) (Figure 3). 
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Figure 1. Serum level of TNF-α in Psoriasis patients compared to the control. 

 

Figure 2. IL-23 serum levels in psoriasis patients and controls. 

 

Figure 3. Serum level of IL-15(mg/l) in Psoriasis patients compared to the control. 
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    TNF-α may lead to the enhancement of psoriasis by collaborating with other cytokines, 

according to theory, TNF-α is believed to be involved in the psoriasis development process [21]. 

In various studies, it was discovered that psoriatic patients' blood and lesional skin TNF-α levels 

were significantly greater than those of healthy controls. In addition, reducing the number of T 

cells and reducing epidermal hyperplasia in people with skin psoriasis using a specific drug as the 

improvement in the health status of patients with psoriasis was associated with a decrease in the 

level of TNF-α in the patients' blood [22, 23, 24]. In 2022, TNF inhibitors, especially etanercept, 

were used as a safe treatment for psoriasis in cases that were infected with HIV at the same time 

[25, 26]. Several reports and research have also demonstrated that the inflammatory response by 

TNF-α and other cytokines leads to the stimulation of angiogenesis and proliferation of 

keratinocytes, which contributes to the development of plaque psoriasis [27]. In addition, many 

types of research showed a positive correlation between TNF-α and disease severity (PASI) [28, 

29, 30].    

In recent research, it was proved that IL-23 is one of the most important cytokines in the world 

of the inflammatory process that leads to psoriasis, in addition to its importance in stimulating and 

activating Th-17, which in turn forms the psoriasis plaque [31,32]. The plasma level of IL-23 for 

patients with psoriasis Vulgaris was found to be higher when compared to the control group, and 

these results were consistent with many types of research and studies [33, 34, 35, 36, 37]. Likewise, 

IL-23 is one of the cytokines involved in the immune response to fungal and bacterial infections 

[38], The dysregulated production of IL-23 also stimulates autoimmune inflammation [39]. In 

some studies, they have targeted anti-TNF-α and IL-23 antibodies as an effective treatment for 

moderate to severe psoriasis patients [40]. This is evidence of its moral association with psoriasis. 

IL-15 is an important cytokine in the activity of natural killer cells, but in our study, the level 

of IL15 did not show any change in psoriasis patients compared to control, Also, this statistical 

result was in agreement with other studies [41] [42] [43]. Interleukin-15 blood levels which are 

essential for regulating NK cell activity were also discovered to be similar in both psoriasis patients 

and healthy controls [45]. Also, a number of studies were conducted on patients suffering from 

Covid-19, and according to statistical studies, an increase in the level of IL-15 was found in the 

blood of patients, and this indicates an inflammatory cycle. Despite this, an increase in the level 

of IL-15 was not observed in patients with psoriasis.[46] It has also been demonstrated that IL-15 

is a potentially relevant target in the IL-17 response in psoriasis. However, its mechanism is weak 

in humans and this may explain the lack of levels in the blood of patients with psoriasis [47] 
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Figure 4: Correlation between serum levels of IL-23 and IL-15 in Psoriasis patients. (P < 0.01, r=0.52) 

 

The statistical study showed a positive and strong significant correlation between the levels of 

IL-15 and IL-23 in patients with psoriasis, which means that the increase of one of them may lead 

to a rise in the other in this pathological condition (Figure 4).  De Jesús‐Gil et al is found that both 

IL-15 and L-23 are present in patients with psoriasis [48]. Also, the present results came in line 

with these previous studies. Where the results indicate the synergistic action of IL-15 and IL-23 

selectively in cutaneous lymphocyte-associated antigen (CLA) positive (+) memory T cells in 

psoriasis [49], Some research has also indicated that IL-15 not only increased IL-23-expressing 

CD4+ T cells, but also enhanced antigen -specific IL-17 production, Synergistic with IL-23 this 

explains the positive correlation between these cytokines [50]. 

    The same correlation was noted between the level of IL-15 and the TNF-α level, and a 

moderate positive significant correlation coefficient was found between them in the group of 

patients (Figure 5). Also, a significant correlation was strong between the level of IL-23 and TNF-

α in the group of patients (Figure 6). 

 

Figure 5. Correlation between serum levels of TNF-α and IL-15 in Psoriasis patients. (P < 0.01, r=0.49) 
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Figure 6: Correlation between serum levels of TNF-α and IL-23 in Psoriasis patients. (P < 0.01, r=0.77) 

The reason for this correlation is that IL-15 facilitates the persistence of lymphocytes and also 

stimulates the production of certain inflammatory cytokines, one of which is TNF-α. In addition, 

dysregulated expression of IL-15 can lead to the development of autoimmune diseases [51]. the 

present results are in agreement with some previous studies previous studies. Also, Fraga et al. 

said that there is a linear relationship between IL-23 and TNF-α production by type 1 T cells [52], 

and this explains the significant correlation between IL-23 and TNF-α levels. 

4. Conclusions 

This indicates that there is a clear association between these interleukins (IL-15-IL-23-TNF-α) 

as well as there may be an association between the studied cytokines and indicates the rise in the 

level of cytokines in psoriasis and its control and its association with the inflammatory state of 

psoriasis patients although there is no There is an increase in the level of interleukin 15, but its 

association with other inflammatory indicators proves its involvement in psoriasis. 
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