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Overexpression of IL-6 has been implicated in the patho-
logy of numerous autoimmune and chronic inflammato-
ry diseases, including psoriasis, and relative deficiency of 
IL-10 in psoriatic patients seems to be important in the 
development of this disease. The aim of this study was to 
investigate the association between IL-6 and IL-10 single 
nucleotide polymorphisms and susceptibility to psoriasis 
vulgaris. DNA from 78 patients with psoriasis vulgaris 
and 74 healthy volunteers was investigated. IL-6 pro-
moter gene single nucleotide polymorphisms in position 
–174, and IL-10 single nucleotide polymorphisms in po-
sitions –1082, –819 and –592 were evaluated by polyme-
rase chain reaction using sequence-specific primers. No 
significant differences were found in the polymorphisms 
of IL-6 and IL-10 promoter genes between patients with 
psoriasis and healthy controls. Key words: IL-10; IL-6; 
single nucleotide polymorphism; psoriasis.
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Psoriasis is a chronic inflammatory skin disease that af-
fects approximately 2–3% of the Caucasian population 
(1). This disorder has a multifactorial aetiology, including 
genetic background, environmental factors, and vascular 
and immune system disturbances. Current research is do-
minated by the hypothesis that an immunological disorder 
with inflammatory reaction, mediated through T-lympho-
cytes, plays a key role in the pathogenesis of psoriasis 
(2– 4). The cutaneous and systemic overexpression of 
several pro-inflammatory cytokines, particularly type-1 
cytokines, such as interleukin (IL)-2, IL-6, IL-8, IL-12, 
interferon (IFN)-γ and tumour necrosis factor (TNF)-
α, has been suggested to be responsible for initiation, 
maintenance and recurrence of skin lesions. On the other 
hand, relatively low expression of the anti-inflammatory 
cytokines IL-1, IL-4 and IL-10 suggests an insufficient 
counter-regulatory capacity of the immunological system 
in psoriasis (5, 6).

IL-6 is a multifunctional cytokine that plays important 
roles in host defence, acute phase reactions, immune 

responses and haematopoiesis. IL-6 is produced by a 
variety of cell types, including monocytes, macrophages, 
fibroblasts, T-helper 2 cells and vascular endothelial 
cells. Overexpression of IL-6 has been implicated in 
the pathology of numerous autoimmune and chronic 
inflammatory diseases, including psoriasis (7–11). IL-6 
has the ability to induce an acute inflammatory reaction 
and, in the chronic phase, to support the activation of 
lymphocytes and myeloid cells (and of keratinocytes 
in the epidermis), which may increase the serum level 
of IL-6, leading to increased inflammation. The human 
IL-6 gene is located on the short arm of chromosome 7. 
There are 4 polymorphisms in the promoter region of IL-
6, at positions –597 (G/A), –572 (G/C), –373 (A/G) and 
–174 (G/C). The –174 (G/C) polymorphism appears to 
influence IL-6 production: G at position 174 (transition 
C→G at position –174) determines increased IL-6 pro-
duction, C at position 174 (transition G→C at position 
–174) mediates decreased IL-6 production (12–14). 

Relative deficiency of IL-10 in psoriatic patients 
(cutaneous expression and serum levels) appears to 
be important in the development of the disease. IL-10 
controls inflammatory processes by suppressing the 
production of pro-inflammatory cytokines, chemokines 
and antigen-presenting and co-stimulatory molecules 
on the immune system cells. Various cell populations, 
including macrophages, T-helper 2 cells, monocytes, 
B-cells, eosinophils and mast cells, can produce IL-10 
(15, 16). The gene encoding IL-10 is located on the long 
arm of chromosome 1. The promoter region is highly 
polymorphic, with 3 point mutations: single nucleotide 
polymorphisms (SNPs) at positions: –1082 (G/A), –819 
(C/T) and –592 (C/A). The presence of A in position 
–1082 (transition G→A at position –1082) is associated 
with decreased levels of IL-10 and G (transition A→G at 
position –1082) with higher production of this cytokine. 
The other 2 polymorphisms probably do not influence 
the production of IL-10 (17–21). There are also studies 
claiming adverse relationship between polymorphisms 
at position –1082 and IL-10 production (22, 23).

The aim of this study was to identify whether poly-
morphisms of IL-6 and IL-10 are risk factors for the 
development of psoriasis. To the best of our knowledge, 
only a few studies concerning IL-10 single nucleotide 
polymorphism in psoriasis have been published, and the 
results are conflicting (17, 19, 24). We found no papers 
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concerning IL-6 polymorphism in psoriasis vulgaris, 
and only one for psoriatic arthritis (25). 

MATErIALS AND METHODS

Patients and controls
Seventy-eight patients with psoriasis vulgaris (37 women (47%) 
and 41 men (53%)) were included in the study. All patients 
gave their informed consent. Two subsets of patients were 
established: early onset psoriasis (type I: onset not later than 
40 years of age with a positive family history of psoriasis) and 
type II psoriasis (onset after 40 years of age with a negative 
family history of the disease). The type I group included 28 
women (52%) and 26 men (48%) with mean age of 44.1 ± 11.8 
years (range 19–67 years). The type II group had a mean age 
of 61.4 ± 11.2 years and comprised 9 women (37.5%) and 15 
men (62.5%). The healthy control group comprised 74 unrela-
ted subjects (33 women and 41 men) with no family history of 
psoriasis. The control group was recruited from among students 
of the Faculty of Medicine Wroclaw Medical university. The 
study was approved by the Commission of Bioethics at Wroclaw 
Medical university (kB 359/2003).

IL-6 and IL-10 genotyping
DNA was isolated from the whole peripheral blood taken into 
ethylenediaminetetraacetic acid (EDTA) tubes with the use of 
Qiagen DNA Isolation kit (Qiagen GmbH, Hilden, Germany). 
Bi-allelic polymorphism within the promoter region of the IL-6 
gene (promoter polymorphism –174 G/C) and the IL-10 gene (at 
positions –1082 A/G, –819C/T and –592A/C) was determined by 
polymerase chain reaction using sequence-specific primers (PCR-
SSP), employing commercial primers (One Lambda, Inc., Canoga 
Park, CA, uSA). The use of this kit (due to number of primer mix 
combinations) allows assessment of the presence of particular IL-6 
and IL-10 genotypes (IL-6 – high – G/G,G/C and low producers 
– C/C; IL-10 – high – GCC/GCC, intermediate – GCC/ACC, 
GCC/ATA and low producers – ACC/ACC,ACC/ATA, ATA/ATA). 
For each polymorphic site one PCr reaction was carried out on 
a DNA template with a pair of specific primers, the additional 
control primers, reaction mix (provided by the manufacturer), 
and Taq polymerase (Invitrogen, Carlsbad, California, uSA) in 
a total volume of 10 µl. Amplifications were performed using MJ 
research Apparatus (Watertown, MA, uSA). PCr cycling condi-
tions were as follows: 96ºC for 130 s, 63ºC for 60 s, followed by 
9 cycles of 96ºC for 10 s, 63ºC for 60 s, followed by 20 cycles 
of 96ºC for 10 s, 59ºC for 50 s, 72ºC for 30 s, and ending at 4ºC. 
PCr products were analysed electrophoretically in 2% agarose 
gel and visualized under ultraviolet (uV) light.

Evaluation and statistical analysis
Genotype and allele frequencies were compared between the 
study groups using a χ2-test with Yates correction or Fisher’s 

exact test when necessary. p-values considered as statistically 
significant (p < 0.05) were corrected by Bonferroni adjustment. 

rESuLTS

Distribution of IL-6 alleles and genotypes

There were no significant differences in the distribution 
of the polymorphism of IL-6 genotypes between pa-
tients with psoriasis and healthy controls. Frequencies 
in genotypes were similar between patients and control 
group (p > 0.79). Analysing subgroups of patients with 
psoriasis separately reveals no statistically signifi-
cant differences between type I and type II psoriasis 
(p > 0.93) (Table I). Other differences, including gender 
groups, were also not significant (data not shown).

Distribution of IL-10 alleles and genotypes

Three polymorphic positions within the IL-10 promoter 
region were analysed (–1082 A/G, –819 C/T and –592 
A/C). Their frequencies in genotypes were similar be-
tween patients and controls (p > 0.51). No statistically 

Table I. Distribution of IL-6 (–174 G/C) genotypes among 78 patients with psoriasis and 74 controls

IL-6 genotypes

Psoriasis Controls Type I psoriasisa Type II psoriasisa

n f n f n f n f

CC 16 0.205 13 0.176 10 0.185 6 0.250
CG 38 0.487 38 0.514 25 0.463 13 0.542
GG 24 0.308 23 0.311 19 0.352 5 0.208
p >  0.79 >  0.93
aFor explanantion of type II psoriasis see Material and Methods. n: number; f: relative frequency; G: guanine; C: cytosine.

Table II. Distribution of IL-10 (-1082 A/G,-819C/T, -592A/C) 
genotypes among patients with psoriasis, type I and type II subgroups 
and 74 controls.

Genotype

IL-10 genotypes

        p

Psoriasis Controls

n f n f

ACC/ACC 9 0,115 6 0,081 p > 0.51
ACC/ATA 10 0,128 8 0,108
ATA/ATA 10 0,128 7 0,095
GCC/ACC 21 0,269 20 0,270
GCC/ATA 16 0,205 18 0,243
GCC/GCC 12 0,154 15 0,203
Genotype Type I psoriasis Type II psoriasis p < 0.015*

n f n f
ACC/ACC 7 0,130 2 0,083
ACC/ATA 10 0,185 0 0
ATA/ATA 4 0,074 6 0,250

GCC/ACC 15 0,278 6 0,250
GCC/ATA 13 0,241 3 0,125
GCC/GCC 5 0,093 7 0,292

*Considered statistically non-significant after Bonferoni’s correction for 
multiple testing
n: number; f: relative frequency; G: guanine; A: adenine; T: thymine; C: 
cytosine
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significant differences were found when subgroups of 
patients were analysed separately (Table II).

DISCuSSION

The expression of many cytokines is thought to be 
influenced by polymorphism in their gene loci, and 
this may contribute to the development of inflamma-
tory diseases, including psoriasis. The results of the 
present study showed no association between IL-6 
promoter polymorphism (–174) and psoriasis vulgaris 
in a Polish population. We could not compare these 
results with other studies because no other paper con-
cerning IL-6 polymorphism in psoriasis vulgaris was 
found. In 2003, Balding et al. (25) published research 
concerning gene polymorphism in a few cytokines, 
including IL-6, and found no significant differences in 
IL-6 cytokine polymorphism in patients with psoriatic 
arthritis. Due to the different patient population, the 
results of that study cannot be compared with ours. 
IL-10 promoter gene single nucleotide polymorphism 
was the subject of a few earlier studies. First, reich 
et al. (24), showed no significant difference in IL-10 
polymorphism in position –1082 between patients with 
psoriasis (n = 151) and controls (n = 123) and early and 
late onset of psoriasis groups. Two years later, Craven 
et al. (17) in their study concerning IL-10 –1082 po-
lymorphism found significant differences in genotype 
distributions between patients with late-onset psoriasis 
(n=35) and healthy controls (n = 84) (p = 0.02). This 
late onset group of patients had a higher frequency of 
G/A genotype (intermediate producer) but lower G/G 
(high producer) and A/A (low producer) than the con-
trol group. Significant differences were also found by 
kingo et al. (19) in haplotype distributions for 3 IL-10 
single nucleotide polymorphisms (–1082, –819 and 
–592). Patients with psoriasis with persistent eruption 
more often had the ATA haplotype than patients with  
intermittent course of the disease (p <0.01), lower 
Psoriasis Area Score Index (PASI) score (PASI ≤ 20) 
patients and the group of patients with limited eruption 
(extent ≤ 10%) more frequently had the ACC haplotype 
than did controls (p < 0.05). The authors concluded 
that the ACC haplotype should be protective in the 
development of the advanced disease and referred to 
previous studies suggesting that not GCC (transition 
A→G in position –1082) but ACC haplotype (transi-
tion G→A in position –1082) is associated with hig-
her IL-10 production (22, 23). Our results showed no 
significant association between IL-10 gene promoter 
polymorphism and susceptibility to psoriasis vulgaris, 
but the difference between type I and type II patients 
with psoriasis subgroups may be a good subject for 
further studies.

In conclusion, the results based on examination of 
a –174 promoter polymorphism of the IL-6 gene sug-

gest that there is no association between this single 
nucleotide polymorphism and susceptibility to pso-
riasis vulgaris. Further studies concerning IL-10 gene 
polymorphism and susceptibility to psoriasis vulgaris 
should be performed, especially on larger populations, 
in order to define its importance in the pathogenesis of 
psoriasis.
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