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Abstract Psoriasis is chronic autoimmune hyperprolif-
erative skin disease with a population prevalence of
1.5-3%. The cause of psoriasis is still not fully understood.
It has been hypothesized to be an immune-mediated dis-
order in which the excessive reproduction of keratinocytes
is due to cytokines such as interferon (IFN)-gamma and
tumour necrosis factor (TNF)-alpha, secreted by infiltrating
CD4% and CD8™ T cells and natural killer cells. The aim of
our study was to determine the serum levels of TNF-«, IL-
4, IL-6 & IL-10 in psoriasis patients and compare it with
healthy controls. 30 clinically diagnosed psoriasis patients
and 30 age and sex matched healthy controls were included
in the study. The serum cytokine levels were measured by
solid phase sandwich ELISA (DIACLONE Research,
France). TNF-a and IL-6 levels were significantly raised in
patients and the results were statistically significant
(P < 0.001). IL-4 levels were higher in patients than in
controls (1.91 + 4.7 pg/ml in cases & 0.9 &+ 0.3 pg/ml in
controls) but were not statistically significant. Interestingly,
IL-10 levels were found to be higher in controls than in
patients but again, it was not statistically significant. Pro-
inflammatory cytokines play a pivotal role in the patho-
genesis of psoriasis and it is the type 1(TH1) cytokine
pattern, i.e., IL-6 & TNF-a, which predominate in the
psoriatic T cell response. Further studies on IL-10 levels in
psoriasis are recommended to establish their exact role in
the pathogenesis of the disease.
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Introduction

Psoriasis is a chronic, currently incurable immune-medi-
ated skin disease defined by clinical presentation of red,
heavily scaled skin plaques containing dense infiltrates of T
cells, macrophages, and dendritic cells (DC) as well as
hyperproliferation and incomplete differentiation of epi-
dermal keratinocytes [1]. The disease is widespread in
occurrence with a population prevalence of 2-3% [2].
Although, the pathogenesis of psoriasis has not been
fully elucidated, an immunologic-genetic relationship is
likely. In recent years, there is accumulating evidence that
the complex interaction of structural cells, in particular
keratinocytes and endothelial cells, with skin-infiltrating
leukocytes is key to our understanding of psoriasis.
Activated T cells, monocytes, and pro-inflammatory
cytokines, most notably TNF-a, have all been shown to
play pivotal roles in the pathogenesis of psoriasis[3]. The
activated T cells release TNF-a, IFN-y, and other cytokines
[4]. Collectively, TNF-o and IFN-y induce a wide variety
of responses including: signal transducer and activator of
transcription 1 (STATI) stimulation followed by expres-
sion of downstream response genes; activation of nuclear
factor kappa B (NF-xB) signaling pathways; leukocyte
migration to inflammatory regions; and vasodilation that
results in the erythema that is characteristic of psoriatic
lesions[5, 6]. It has been postulated that TNF-o and IFN-y
activate keratinocytes that produce a wide variety of
cytokines, which are capable of effecting DC maturation.
Chemokines, which are produced through a downstream
response to IFN-y, TNF-a and possibly other cytokines,
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also play a role in recruiting leukocytes to areas of
inflammation. The noted cytokine, chemokine and cellular
interactions may contribute to the self-perpetuation of the
type 1 pathway, which can in turn be correlated with the
chronic nature of psoriasis.

Several studies have revealed the elevated levels of TH1
cytokines. Interleukin-2, Interleukin-6, Interleukin-8 and
tumor necrosis factor-o. (TNF-«) are the hallmark cytokines
in the psoriatic cytokine network [7]. IL-1p4, IL-4, IL-10,
IL-17 and IL-18 too have been found to play a key role in
the pathogenesis of the disease [8, 9].

As far as India is concerned, to the best of our knowl-
edge, no studies have been done to ascertain the serum
cytokine profile in psoriasis. We therefore planned to
undertake a study on the serum cytokine profile in Indian
patients of psoriasis and compare it with healthy controls.

Materials and Methods

The study protocol was approved by Lady Hardinge Med-
ical College’s Ethical Committee. The study population
consisted of 30 randomly selected cases of clinically diag-
nosed psoriasis patients attending the dermatology OPD of
Smt. Sucheta Kriplani Hospital and Kalawati Saran Chil-
dren’s Hospital, New Delhi. 30 age and sex matched indi-
viduals attending the skin OPD for cosmetic reasons like
keloids and scars were included in the control group. 5 ml
of venous blood was collected from patients and controls in
vials without anticoagulant. Sera was separated & imme-
diately stored at —70°C until they were batch analyzed.

Serum cytokine levels of TNF-a, IL-6, IL-4 and IL-10
were determined by solid phase sandwich Enzyme linked
immuno-sorbent assay (ELISA; DIACLONE Research,
France). All assays were conducted according to manu-
facturer’s protocols. These experiments were performed in
duplicate, and the amount of cytokine in each sample was
determined by extrapolating absorbance values to cytokine
concentrations using the standard curve.

Statistical Analysis

Data is presented as mean, median, 25 percentile and 75
percentile, standard deviation (SD). The results were then
analyzed for significant correlation using SPSS version 12.
A P value < 0.05 was considered statistically significant.

Results
A total of 30 patients (17 males, 13 females), of mean age
34.5 £ 13.3 (range: 15-65) years, and 30 age and sex

matched healthy controls were enrolled in this study.
The mean duration of illness for the patients group was
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6.98 £ 5.94 years. Psoriasis vulgaris was the dominant
form with 90% of the cases falling into this category. Out
of the 30 patients included in the study group, only 4
patients (13.3%) had joint complaints in the form of pain
and stiffness. Of these, only 1 patient showed radiological
evidence of psoriatic arthritis.

The minimum, maximum and mean values of the stud-
ied cytokines are presented in Tables 1 and 2. Graphical
representation of the data is shown in Figs. 1, 2, 3 and 4.

Serum TNF-o level in psoriatic patients was markedly
elevated. The difference between patients and controls was
found to be very highly significant (P < 0.001).

The serum level of IL-6 in patients ranged from 7 to
183 pg/ml with a mean of 61.26 £ 57.40 pg/ml. The mean
value in controls was 2.38 pg/ml. The difference between
the two groups was again highly significant. Significant
positive correlation was also seen between TNF-alpha and
IL-6 levels.

The mean value of IL-4 in cases was 1.91 pg/ml while in
controls it was 0.9 pg/ml and the overall difference was not
found to be statistically significant (P > 0.05). Similarly,
the IL-10 level in controls was higher (17.01 pg/ml) as
compared to cases (11.75 pg/ml). However, the difference
in the serum values of IL-10 was not significant (P > 0.05).

Table 1 Serum TNF-o & IL-6 levels in cases and controls

Subject group  Min Max Mean SD P value
Serum TNF-ua (pg/ml)

Cases 12 1600 362.67 4569 <0.001
Controls 7 25 14.64 5.78

Serum IL-6 (pg/ml)

Cases 7 183 61.26 5740  <0.001
Controls 1.19 6.07 2.38 1.94

SD Standard deviation

P < 0.05 significant, P < 0.01 highly significant, P < 0.001 very
highly significant

Table 2 Serum IL-4 & IL-10 levels in cases and controls

Subject group Min Max Mean SD P value
Serum IL-4 (pg/ml)
Cases 0.41 26.6 1.91 4.7 0.245
Controls 0.45 1.85 0.9 0.3
Serum IL-10 (pg/ml)
Cases 3.72 103 11.75 17.68 0.469
Controls 5.5 199 17.01 35.32

SD Standard deviation

P < 0.05 significant, P < 0.01 highly significant, P < 0.001 very
highly significant
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Discussion controls was found to be very highly significant

In our study, the TNF-o level in controls ranged from 7 to
25 pg/ml with a mean of 14.64 pg/ml. Serum TNF-o level
in psoriatic patients was markedly elevated ranging from a
minimum of 12 pg/ml to a maximum of 1600 pg/ml. The
difference in serum TNF-o level between patients and

(P < 0.001) thereby confirming the pathogenic role of this
cytokine in psoriasis.

There is conflicting data available on the serum levels of
TNF-o. Abanmi et al. [10] and Ozer Arican et al. [11]
reported elevated levels of TNF-a as compared to healthy
controls in their cohort which is in agreement with our
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Fig. 4 The serum IL-10 levels
in cases and controls on x-axis
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results. However, Jacob E et al. [12] found no difference in
TNF-o level in patients and controls in their study [12].
Numerous physiological stimuli exist for the synthesis of
TNF-a, like: IL-1, PDGF, IFN-f, Oncostatin M, bacterial
endotoxins and viral infections [13]. TNF-a can also
stimulate or inhibits its own synthesis; depending upon the
cell type. Thus, this cytokine has a complex interaction
with numerous cell types and mediators. Any subtle change
in the micro-environment may stimulate its release. All
these factors could be responsible for higher serum values
in our patients but the fall in these values with anti-psori-
atic treatment indicate that the rise was disease induced.

The difference between IL-6 levels in cases and controls
was highly significant (P < 0.001). This was in agreement
with other studies by Abanmi et al., [10] Koliadenko et al.
[14] who found increased levels of IL-6 in their patients
(range: 37-368 pg/ml). But contrary results were reported
by Jacob et al. [12] who found no difference in serum IL-6
levels [12].

IL-6 mediates T-cell activation, stimulates proliferation
of keratinocytes and, at the beginning of acute inflammation,
mediates the acute phase responses [15]. Our finding of
raised IL-6 levels in psoriatics are therefore consistent with
the significant role it plays in the pathogenesis of this disease.

As far as IL-4 is concerned, we found no difference
between the patients and healthy controls. Even though the
maximum value in the control group was only 1.85 pg/ml,
while in the patient group it was as high as 26.62 pg/ml, the
overall difference was not found to be statistically signifi-
cant (P > 0.05).

This observation is in agreement with the findings of
Zalewska et al. [16] who found no difference between
stable psoriatic and controls [16]. IL-4 usually counteracts
the action of IFN-y, and it has been reported to play a role
in the production of antibody and the inhibition of cell-
mediated immunity, participating in pathogenesis through
these and other, as yet undetermined, complex interactions.
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The mean value of IL-10 in controls was higher
(17.01 pg/ml) as compared to cases (11.75 pg/ml). How-
ever, the difference in the serum values of IL-10 was not
significant (P > 0.05).

Mainly produced by monocytes, macrophages, B and T
cells, IL-10 is a multifunctional cytokine with diverse
effects on most hematopoietic cells. It inhibits the antigen-
presentation capacity of macrophages and dendritic cells
(DC) and the proliferation of CD4™" T cells. IL-10 strongly
inhibits cytokine production such as IL-2 synthesis by T
cells and the synthesis of the pro-inflammatory cytokines
IL-1p, IL-6 and tumor necrosis factor o (TNF-a) [17].

Not many studies have been done on serum IL-10 in
psoriasis. Jacob et al. [12] found a significant decrease in
serum IL-10 level in the patients with psoriasis compared
to healthy controls [12]. Low levels of IL-10 have been
observed in the cutaneous lesions of psoriatic patients and
with established antipsoriatic therapy higher IL-10 mRNA
levels can be found in peripheral blood mononuclear cells.
The fact that serum levels of IL-10 (a Th2 cytokine) in our
patients were decreased is consistent with the hypothesis
that psoriasis is a Th1 mediated disease. Preliminary results
obtained with cytokine and anti-cytokine therapies appear
promising and as such continued research is clearly
indicated.
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