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Abstract
Aim: Cytokines secreted by T helper cell subgroups are considered to play chief roles in the complex pathobiology of psoriasis. 
Herein, we aimed to reveal the effects of anti- and pro-inflammatory cytokines on the pathobiology of psoriasis disease and the 
correlation of these cytokines with severity of psoriasis. 
Materials and Methods: Thirty-seven individuals diagnosed with psoriasis and 37 healthy control subjects were enrolled for the 
study. The levels of Tumor necrosis factor alpha (TNFα), Soluble CD40 ligand (sCD40L), Interferon gamma (IFNγ) and Interleukin (IL) 
1β, IL4, IL6, IL10, IL17F, IL17A, IL21, IL22, IL23, IL25, IL31, IL33 were determined by the Luminex method. 
Results: The IL6, IFNγ, TNFα, sCD40L, IL17F, IL17A, IL23, IL25, and IL31 levels were found to be markedly advanced in individuals 
with psoriasis in contrast to the control group (p=0.003, p=0.02, p<0.001, p=0.02, p=0.03, p=0.003, p=0.04, p=0.04, and p<0.001, 
respectively). No significant interrelation was found between the serum cytokine levels and severity of psoriasis (p>0.05).
Conclusion: IFNγ, IL6, TNFα, sCD40L, IL17F, IL17A, IL23, IL31, IL25 and inflammatory markers were markedly advanced in patients with 
psoriasis, strongly supporting the notion that these cytokines are involved in the pathobiology of psoriasis disease. In conclusion, 
findings of the present study suggest that understanding of the functions of these cytokines in the complex pathogenesis of psoriasis 
disease is of great interest for the future therapeutic intervention. 
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INTRODUCTION
Psoriasis is a multifactorial inflammatory skin problem 
which is distinguished by chronic, recurrent, erythematous, 
squamous plaques (1). The most prevalent clinical form 
of psoriasis is chronic plaque psoriasis. The prevalence 
and severity of this disease varies from patient to patient. 
Sometimes it can occur in different clinical forms in the 
same patient in the time. It often progresses with lesions 
on the scalp, knee, elbow, sacral area and extensor face 
of the joints. Joint and nail involvement can also be seen 
in psoriasis (2). The treatment decision is made based on 
the scores of the psoriasis area severity index (PASI), body 
surface area, dermatology life quality index (DLQI). PASI 
is a method of grading the indications of psoriasis, such 
as scaling, erythema, and induration according to their 
anatomical localization (3). 

In the last few decades, substantial improvement was 
made in elucidating the pathobiology of psoriasis through 

research. It is considered that T cells play central roles in 
autoimmune condition of psoriasis disease and cytokines 
are associated with these cells (4). In recent studies, T 
helper (Th) cells, by stimulation of antigen presenting 
cells such as dendritic cells and macrophages, have been 
shown to be involved in psoriasis immunopathogenesis 
by differentiating into Th1 cells producing IFNγ and Th17 
cells producing IL17. The different populations of CD4 
T cells are characterized in particular by their cytokine 
secretion profiles. Th1 and associated cytokines (IFNγ, 
IL12, and TNFα) are involved in the activation of the disease 
while Th2 and associated cytokines (IL4, IL5, and IL10) 
have protective roles in the disease immunopathogenesis 
(1,5,6).

Accordingly, herein we aimed to demonstrate the Th17 
serum cytokine levels of plaque psoriasis patients and 
healthy controls and decipher the association between 
cytokine levels and PASI scores.
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MATERIALS and METHODS
Experimental and control groups
The experimental group consisted of 37 individuals that 
were diagnosed with plaque psoriasis in the Dermatological 
and Venereal Diseases Clinic of Tekirdağ Namık Kemal 
University Health Application and Research Center or that 
presented to this clinic with a pre-diagnosis of the same 
condition without having received any systemic or topical 
treatment within the last month. Furthermore, Age and 
gender-matched healthy volunteers (n=37) and patients 
with plaque psoriasis (n=37) were enrolled for the present 
study. The study was reviewed and approved by the Non-
Interventional Clinical Research Ethics Committee of 
the Tekirdag Namik Kemal University (Ethics Committee 
approval no: 2015/104/09/10). The participation was 
voluntary, and all the patients and the control subjects 
delivered written informed consent.

PASI scoring
The prevalence-severity of the disease was determined 
using the PASI scoring method. In the evaluation of 
severity, a four-point scale was used (0=no symptom, 
1=mild symptoms, 2=moderate symptoms, 3=severe 
symptoms, 4=most severe symptoms). 

Determination of serum cytokine levels
The peripheral blood samples (5-10 ml) were obtained 
from the individuals with psoriasis and the control 
subjects and sera was separated. The samples were 
maintained at -86°C until use. The levels of sCD40L, TNFα 
IL1β, IL4, IL6, IL10, IL17F, IL17A, IL21, IL22, IL23, IL25, IL31, 
IL33, and IFNγ were analyzed with the Luminex method 
using a Bio-Plex Pro Human Th17 Cytokine Panel kit 
(BIO-RAD laboratories, USA) following the manufacturer’s 
recommended protocols.   

Statistical analysis
The data was evaluated bi-directionally at the 95% 
confidence interval. In this process, first, the descriptive 
statistics, including the frequency, mean and standard 
deviation values were calculated. Afterwards, when 
the parametric test assumptions were met, a Student’s 
t-test was employed to compare the two groups (patient 
and control), chi-square analysis for the comparison 
of categorical data, and Pearson correlation test for the 
assessment of the relationship between the variables. All 
statistical analysis was performed on a computer using 
SPSS-PASW Statistics v. 18.0 software package.

RESULTS 
Of the 37 patients with plaque psoriasis, 11 (29.7%) were 
females and 26 (70.3%) were males. The mean age of the 
psoriasis patients was 40.46±14.64 (age range 14-65). 
Since the age and gender of the individuals in the control 
group (n=37) were matched with those of the patient group, 
there was no statistically marked alteration between the 
groups in terms of these variables (p>0.05) (Table 1). 

The average PASI score of patients was 5.77±3.65 (1-15.7). 
The protein expression levels of IL6, TNFα, IFNγ, sCD40L, 
IL17F, IL17A, IL25, IL23 and IL31 were markedly elevated 

in the patients with psoriasis in comparison to the control 
group. However, there was no marked alteration between 
the two groups concerning the mean serum values of 
IL1β, IL10, IL4, IL21, IL22 and IL33 (Table 2).

Table 1. Demographic data in experimental and control group

Variables Experimental Group
(n=37)

Control Group
(n=37) p

Age 40.46±14.64 41.67±14.43

p>0.05Sex (F/M) 11/26 11/26

PASI 5.77±3.65 -

The values are presented as mean±SD; F: Female M: Male

Table 2. The serum cytokines levels in psoriasis patients and healthy 
controls

Cytokines
(pg/ml)

Experimental Group
(n=37)

Control Group
(n=37) p

IL6 40.03±15.28 
(22-88, 36.0)

31.23±8.80 
(20-56) 0.003*

IFNγ 8.82±1.13 
(7-11, 9.0)

8.22±1.10 
(6-11, 8.0) 0.02*

TNFα 32.34±9.68 
(21-59, 29.0)

24.96±5.86 
(17-46, 24.0) <0.001*

IL17A 40.66±5.26 
(33-53.5, 40.0)

38.09±5.04 
(31-54, 37.0) 0.03*

IL17F 18.88±3.64 
(14-34, 18.0)

16.54±2.73 
(12-22, 16.0) 0.003*

IL23 33.89±8.02 
(18-48, 35.0)

29.38±10.82 
(13-54, 28.0) 0.04*

IL25 11.05±1.18 
(9-13, 11.0)

10.49±1.24 
(8-13, 10.0) 0.04*

IL31 17.54±3.19 
(13-24, 17.0)

14.42±2.23 
(10-19, 14.0) <0.001*

sCD40L 1064.20±410.52 
(238-2032, 1078.0)

506.86±280.22 
(118-1308, 471.0) 0.02*

IL1β 29.57±33.09 
(11-151,18.0)

19.51±11.48 
(11-65,15.2) 0.10

IL4 44.27±30.91 
(14-184, 35.0)

35.38±21.42 
(14-93, 26.0) 0.15

IL10 15.46±6.19 
(11-49, 14.0)

15.43±5.95 
(10-42, 14.0) 0.98

IL21 14.39± 3.00 
(10-20, 14.0)

13.14± 3.62 
(9-21, 12.0) 0.11

IL22 15.11±1.93 
(11-19, 15.0)

14.15± 2.42 
(10-22, 14.0) 0.06

IL33 32.49±28.03 
(10-138, 23.0)

26.36± 17.88 
(9-74, 18.5) 0.32

The values are presented as mean±SD; * Statistically significant
Interleukine (IL) 6, 17A, 17F, 23, 25, 31, 1 Beta (β), 4, 10, 21, 22, 33; 
Interferon gamma (IFNγ), Tumor necrosis factor alpha (TNFα),  
Soluble CD40 ligand (sCD40L)



Ann Med Res 2020;27(12):3107-11

3109

In this work, no marked interrelation was determined 
between the serum cytokine levels and PASI scores 
(p>0.05). Additionally, using the PASI score as a cut-off 
point, no difference was observed in the serum cytokine 
levels between the patients with a PASI score of <10 
(n=32) and those with a PASI score of ≥10 (n=5). Lastly, 
no correlation existed between PASI scores and cytokine 
levels (p>0.05).

DISCUSSION
Th cells responsible for inflammation in psoriasis, a T cell-
dependent autoimmune disease, are known to consist of 
two subgroups, Th1 and Th2. However, the presence of new 
Th cell subtypes, Th17 and Th22, has also been reported 
to have an active role in the molecular pathogenesis of 
psoriasis disease through the cytokines they secrete (7).

In a previous study conducted by Buyukkara Yilmaz et 
al. with 70 psoriasis patients, the serum IL17 levels were 
found to be high in patients having plaque psoriasis 
and a PASI score of ≥ 10 compared to other psoriasis 
groups and the control group (8). In consistent with these 
results, we observed that the serum levels of IL17F and 
IL17A in patients with psoriasis were markedly enhanced 
in contrast to control group (p=0.03 and p=0.003, 
respectively). In contrast, in the current study, when serum 
cytokine levels were compared according to the patients’ 
PASI scores being <10 (n=32) or ≥10 (n=5), no statistically 
marked difference was found (p>0.05).

Ma and colleagues reported higher serum IL23 levels 
in patients with psoriasis disease compared to healthy 
control subjects (9). Brito-Luna et al. found no marked 
alteration in the IL23 and IL22 levels between 55 psoriasis 
patients and the healthy control group and the authors 
also determined no interrelation between the cytokine 
levels and PASI scores (10). In the current study, the serum 
IL23 levels of the patient group were markedly increased in 
psoriasis patients in contrast to healthy controls (p=0.04), 
but no significant alteration was found in the serum IL22 
levels (p=0.06). These results support the knowledge that 
IL23 is a critical cytokine in the pathobiology of psoriasis 
disease and underlines the importance of undertaking 
further advanced molecular studies to elucidate the role 
of IL22. 

Contradictory results have also been obtained in many 
studies investigating the relationship between TNFα 
levels and psoriasis severity. In the study with 34 psoriasis 
patients, Bulur et al. showed increased IFNγ, TNFα, IL23 
and IL17 levels in lesional serum samples (11). In the 
current study, the serum TNFα and IFNγ levels were found 
markedly elevated in the psoriasis patient group in contrast 
to the controls (p<0.001 and p=0.02, respectively). These 
results further support the notion that these cytokines 
are an important contributor to chronic inflammation in 
psoriasis (12).

IL1β, also known as the Th1 cytokine, have important roles 
in the pathobiology of the psoriasis disease (13). Bonifati 
et al. also reported increased levels of IL1β in the lesional 

extracts of the skin than in the non-lesional samples (14). 
However, in our study group, no marked alteration was 
determined in the IL1β serum levels between the psoriasis 
patients and the control group (p=0.10). The low profile of 
IL1β in our study can be attributed to the predominance of 
patients diagnosed with mild plaque psoriasis.

Also, in our study, there was no marked alteration in the 
IL21 serum levels between the experimental and the 
healthy volunteers (p=0.10). Our observations related to 
IL1β and IL21 are supported by the results of a recently 
published meta-analysis study (15). 

In a previous study by Erturan et al. in 2014, the plasma 
sCD40L levels in psoriasis patients were found to be 
markedly advanced as compared to healthy controls (16). 
In line with the previous observations, in the current study, 
the sCD40L levels were markedly increased in patients 
with psoriasis disease.

IL4, a Th2-related cytokine, plays a protective role in the 
complex pathogenesis of psoriasis by reducing the effect of 
IFNγ and inhibiting cell-mediated immunity (6). Verghese 
et al. reported higher serum levels of IL4 in a study group 
consisting of 30 psoriasis patients as compared to the 
control group, but this elevation was not significant (17). 
In the present work, supporting the earlier studies in the 
literature, no significant change was determined between 
the patient and control groups in terms of the mean of IL4 
serum levels (p=0.15).

Although many studies showed elevated IL10 levels 
in patients with psoriasis than in the healthy groups, 
Borska et al. showed that these levels were increased in 
psoriasis patients than in controls and suggested that this 
unexpected increase in IL10 levels may result from the  
interplay between anti- and pro-inflammatory cytokines 
during the inflammatory response (18). In the current 
study, the IL10 levels in psoriasis patients were only 
slightly higher when compared to the healthy controls, 
with no marked change between the two groups (p=0.98). 

Arican et al. found that the IL6 serum levels of psoriasis 
patients were statistically higher than those of the control 
group (19). Similarly, in our study, we determined that 
the IL6 levels were statistically higher in patients with 
psoriasis in contrast to the members of the control group 
(p=0.003). These results in the literature explain the role of 
IL6 in the disease pathogenesis.

Senra et al. reported that keratinocytes in the psoriasis 
plates were the most important source of IL17E, and this 
keratinocyte-derived cytokine played a proinflammatory 
role by activating macrophages (20). In the current study, 
the IL17E levels of the patients were markedly higher in 
comparison to the control group (p=0.04).

Narbutt et al. found significantly higher concentrations 
of IL31 in psoriasis patients compared to controls 
and suggested that this cytokine was involved in the 
pathogenesis of psoriasis (21). Similarly, we found that 
the mean serum levels of IL31 were markedly higher in 
the psoriasis patients in contrast to the control group 
(p<0.001)
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A growing mass of indication suggest that serum IL33 
levels elevated in Th1/Th17-mediated diseases. Mitsui et 
al. demonstrated that the serum IL33 levels were markedly 
higher in psoriasis patients than in the healthy control 
group (22). In contrast, we found no marked alteration in 
the serum levels of IL33 between the experimental and 
control groups (p=0.32).

CONCLUSION
In the current study, the serum levels of IL6, IFNγ, TNFα, 
IL17F, IL17A, IL23, IL25, IL31 and sCD40L cytokines to 
be higher in the psoriasis patients in contrast to the 
control subjects indicates that cytokines, especially 
those secreted by Th1 and Th17 cells, may be associated 
with this disease. The similar findings obtained from 
the psoriasis patients with a PASI score of <10 and ≥10 
suggest that this study should be repeated with larger 
groups of patients. 

In conclusion, our findings revealed, to a certain extent, 
the role of Th1/Th2/Th17 cytokines in the pathogenesis 
of psoriasis, which is considered to be a T-lymphocyte-
mediated autoimmune inflammatory disease; however, 
further more comprehensive studies involving big cohorts 
are needed to better understand the association of these 
cytokines with PASI.

Conflict of interest : The authors declare that they have no competing 
interest.
Financial Disclosure: This work was supported by the Tekirdag Namik 
Kemal University Scientific Research Projects Commission (NKUBAP.02.
GA.16.016).
Ethical approval:  The study was reviewed and approved by the Non-
Interventional Clinical Research Ethics Committee of the Tekirdag Namik 
Kemal University (Ethics Committee approval no: 2015/104/09/10).

REFERENCES

1. de Masson A, Bouaziz JD, Battistella M, et al. 
Immunopathology of psoriasis: from bench to 
bedside. Med Sci (Paris) 2016;32:253-9. 

2. Sarac G, Koca TT, Baglan T. A brief summary of clinical 
types of psoriasis. North Clin Istanb 2016;3:79-82. 

3. Nast A, Jacobs A, Rosumeck S, et al. Efficiacy and 
safety of systemic long-term treatments for moderate-
to-severe psoriasis: a systematic review and meta-
analysis. J Invest Dermatol 2015;135:2641-8. 

4. Chamian F, Krueger JG. Psoriasis vulgaris: an interplay 
of T lymphocytes, dendritic cells, and inflammatory 
cytokines in pathogenesis. Curr Opin Rheumatol 
2004;16:331-7. 

5. Lew W, Bowcock AM, Krueger JG. Psoriasis vulgaris: 
cutaneous lymphoid tissue supports T-cell activation 
and "Type 1" inflammatory gene expression. Trends 
Immunol 2004;25:295-305. 

6. Nestle FO, Kaplan DH, Barker J. Psoriasis. N Engl J 
Med 2009;361:496-509.

7. Reich K, Mössner R, König IR, et al. Promoter 
polymorphisms of the genes encoding tumor 
neccrosis factor-alpha and interleukin-1 beta are 
associated with different subtypes of psoriasis 
characterized by early and late disease onset. J Invest 
Dermatol 2002;118:155-63. 

8. Yilmaz SB, Cicek N, Coskun M, et al. Serum and 
tissue levels of IL-17 in different clinical subtypes of 
psoriasis. Arch Dermatol Res 2012;304:465-9. 

9. Ma L, Xue HB, Guan XH, et al. The imbalance of Th17 
cells and CD4(+) CD25(high) Foxp3(+) Treg cells in 
patients with atopic dermatitis. J Eur Acad Dermatol 
Venereol 2014;28:1079-86. 

10. Brito-Luna MJ, Villanueva-Quintero DG, Sandoval-
Talamantes AK, et al. Correlation of IL-12, IL-22, 
and IL-23 in patients with psoriasis and metabolic 
syndrome. Preliminary report. Cytokine 2016;85:130-
6. 

11. Bulur I, Gulekon A, Erdem O, et al. The interaction of 
osteopontin and related cytokin levels with disease 
activity, treatment and comorbidities in psoriasis 
vulgaris. Türkderm 2013;47:142-7. 

12. Sabat R, Philipp S, Höflich C, et al. Immunopathogenesis 
of psoriasis. Exp Dermatol 2007;16:779-98. 

13. Lowes MA, Kikuchi T, Fuentes-Duculan J, et al. Psöriasis 
vulgaris lesions contain discrete populations of Th1 
and Th17 T cells. J Invest Dermatol 2008;128:1207-
11. 

14. Bonifati C, Carducci M, Mussi A, et al. IL-1 alpha, IL-1 
beta and psoriasis: conflicting results in the literatüre. 
Opposite behaviour of the two cytokines in lesional 
or non-lesional extracts of whole skin. J Biol Regul 
Homeost Agents 1997;11:133-6. 

15. Bai F, Zheng W, Dong Y, et al. Serum levels of adipokines 
and cytokines in psoriasis patients: a systematic 
review and meta-analysis. Oncotarget 2017;9:1266-
78. 

16. Erturan I, Koroglu BK, Adiloglu A, et al. Evaluation 
of serum sCD40L and homocysteine levels with 
subclinical atherosclerosis indicators in patients with 
psoriasis: a pilot study. Int J Dermatol 2014;53:503-9. 

17. Verghese B, Bhatnagar S, Tanwar R, et al. Serum 
cytokine profile in psoriasis-a case-control study in a 
tertiary care hospital from northern India. Indian J Clin 
Biochem 2011;26:373-7.

18. Borska L, Andrys C, Krejsek J, et al. Serum levels of 
the pro-inflammatory cytokine interleukin-12 and the 
anti-inflammatory cytokine interleukin-10 in patients 
with psoriasis treated by the Goeckerman regimen. Int 
J Dermatol 2008;47:800-5. 

19. Arican O, Aral M, Sasmaz S, et al. Serum levels of TNF-
alpha, IFN-gamma, IL-6, IL-8, IL-12, IL-17, and IL-18 
in patients with active psoriasis and correlation with 
disease severity. Mediators Inflamm 2005;5:273-9. 

20. Senra L, Stalder R, Alvarez Martinez D, et al. 
Keratinocyte-derived IL-17E contributes to 
inflammation in psoriasis. J Invest Dermatol 
2016;136:1970-80. 



Ann Med Res 2020;27(12):3107-11

3111

21. Narbutt J, Olejniczak I, Sobolewska-Sztychny D, et al. 
Narrow band ultraviolet B irradiations cause alteration 
in interleukin-31 serum level in psoriatic patients. 
Arch Dermatol Res 2013;305:191-5.

22. Mitsui A, Tada Y, Takahashi T, et al. Serum IL-33 levels 
are increased in patients with psoriasis. Clin Exp 
Dermatol 2016;41:183-9.


	3107-3111

