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Expression and correlation of  interleukin‑36γ, claudin‑1 
and claudin‑7 in psoriasis

Sir,
Psoriasis is characterized by exaggerated and disordered 
epidermal cell proliferation and keratinization. The impaired 
epidermal barrier plays a role in the pathogenesis of psoriasis. 
Tight junctions form a barrier in the granular cell layer of the 
epidermis and are involved in proliferation, differentiation, 
cell–cell adhesion, and apoptosis of keratinocytes.1 Claudin‑1 
and claudin‑7 play crucial roles in the formation of these 
tight junctions and are associated with its strength, size, and 
ion specificity. The alteration of the tight junction proteins 
is an early event in psoriasis, with claudin‑1 and claudin‑7 
being downregulated in the basal and uppermost layers of the 
epidermis.2 The expression level of claudin‑1 is lower in the 
psoriatic plaque, compared to the healthy or uninvolved skin.

Interleukin‑36 (IL‑36) belongs to the IL‑1 family of 
cytokines and includes IL‑36α, IL‑36β, IL‑36γ, and 
IL‑36 receptor antagonist (Ra). All the forms of IL‑36 are 
overexpressed in the psoriatic skin lesion. The hypothesis 
that the tight junctions and other skin barriers, including the 
immunological barrier, influence each other, was supported 
by a variety of experimental data. Watson et al. showed that 
IL‑1β can downregulate the expression of tight junction 
proteins in the skin.3 IL‑36, a member of the IL‑1 family 

of cytokines, might also influence the expression of these 
proteins. In this study, IL‑36γ was selected in the lesional 
skin of psoriasis patients, as it is the only IL‑36 cytokine 
constitutively expressed in the skin and may become a 
potential biomarker of psoriasis.4 This study detected the 
expression of IL‑36γ and tight junction proteins and revealed 
their correlation in psoriasis.

A total of 42 patients diagnosed with extensive psoriasis 
vulgaris, and 15 age‑ and gender‑matched healthy controls, 
attending the Department of Dermatology of First Affiliated 
Hospital of Zhejiang University, Hangzhou, China, were 
included in the study. Skin biopsy was obtained from the 
lesion and immunohistochemistry was performed on it. None 
of the patients receive any systemic treatment for 3 months 
or any topical medication for 2 weeks prior to the biopsy. 
Patients with any other skin or systemic disorder were 
excluded. Psoriasis Area and Severity Index score was used 
to evaluate the severity of the disease.

The age of the included patients ranged from 18 to 79 years, 
with a median age of 45 years. Clinical data are depicted 
in Table 1. IL‑36γ was found to be expressed, mainly in 
the cells of granular and adjacent spinous layers, while 
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Figure 1a: Immunohistochemical analysis of interleukin‑36γ, claudin‑1, and 
claudin‑7 in psoriasis. Sections of the normal skin (A, C, E) and the psoriasis 
lesions (B, D, F) (S‑P method, ×400); A, B: claudin‑1; C, D: claudin‑7; 
E, F: interleukin‑36γ

Figure 1b: Immunohistochemical analysis of interleukin‑36γ, claudin‑1, and 
claudin‑7 in psoriasis. Semi‑quantitative analysis of the immunohistochemistry 
staining. P<0.05 compared with control group
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Table 1: Clinical data of the patients

Clinical data Patients
Number of patients 42
Age (years), mean±SD 46.3±14.9
PASI score, mean±SD 9.1±3.5
Duration of psoriasis (years), mean±SD 4.1±2.7
PASI: Psoriasis Area and Severity Index, SD: Standard deviation

Table 2: Multivariate analyses of related factors for psoriasis

Variable Hazard ratio 95% CI P
Age 0.997 0.928‑1.071 0.929
Sex 0.076 0.004‑1.299 0.075
Claudin‑1 0.909 0.622‑1.328 0.623
Claudin‑7 0.024 0.002‑0.347 0.006
IL‑36γ 1.535 0.571‑4.124 0.039
CI: Confidence interval, IL‑36γ: Interleukin‑36γ

claudin‑1 and claudin‑7 were found in all the layers of the 
epidermis[Figure 1a]. Statistical analysis revealed that 
the percentage of cells positive for IL‑36γ in the psoriasis 
group was markedly higher than that in the control group 
(P = 0.022) [Figure 1b]. On the contrary, the percentage of 
cells positive for claudin‑1 and claudin‑7 in the psoriasis 
group was lower than the control group (P = 0.001, 0.001 for 
claudin‑1 and claudin‑7, respectively) [Figure 1b]. In addition, 
the expression level of IL‑36γ was negatively correlated with 
that of claudin‑1 (r = −0.344, P = 0.025) and claudin‑7 (r 

= −0.320, P = 0.039). We implemented logistic analysis to 
negate the  effects of the confounding factors. No correlation 
was observed between age, sex, claudin‑1, claudin‑7, and 
psoriasis (P = 0.929, 0.075, 0.623 and 0.006, respectively), 
while psoriasis was found to be related to IL‑36γ expression 
level (P = 0.039) [Table 2].

It is widely accepted that immune system plays an important 
role in the pathogenesis of psoriasis. Some recent studies have 
demonstrated IL‑36 to be closely related to psoriasis. IL‑36γ, 
in particular, was found to be raised in the lesional skin as 
well as in the blood, in patients having active psoriasis. Our 
study also showed that the expression level of IL‑36γ was 
significantly higher in the psoriasis group compared to that 
in the control group (P = 0.022) [Figure 1b], and it played 
an important role in the activity of psoriasis [Table 2]. The 
alterations in tight junction in the psoriatic skin occurs 
with respect to the distribution and expression levels of 
proteins, of which claudin‑1 and claudin‑7 are decreased. 
Our study revealed that the expression of claudin‑1 and 
claudin‑7 in the psoriatic skin was lower compared to that 
in the control group (P = 0.001) [Figure 1b]. Studies have 
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demonstrated that these alterations might be associated 
with the pathophysiological changes, which could lead 
to an attempt to repair the skin barrier. This may promote 
hyperproliferation of epidermis and further dysfunction of 
barrier.5 We found significant negative correlations between 
the expression levels of IL‑36γ and each of claudin‑1 and 
claudin‑7. We speculated that IL‑36γ, like IL‑1β, activates 
similar intracellular signalling pathways. This leads to 
decreased expression of claudin‑1 and claudin‑7, resulting 
in impaired skin barrier. It is suggested that treatments 
targeted to decrease IL‑36 levels might restore the expression 
of claudin‑1 and claudin‑7, which will in turn improve the 
epidermal hyperproliferation and barrier dysfunction in 
psoriasis. However, further studies are necessary to prove 
this correlation and whether psoriasis patients could actually 
benefit from IL‑36 inhibitors.
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Judicial precedents on medicolegal disputes arising from 
psoriasis treatment in South Korea

Sir,
Psoriasis is a chronic and inflammatory disease with 
characteristic skin lesions. Various treatment modalities 
including systemic drugs are available for the different 
stages of psoriasis and are widely prescribed for moderate 
to severe psoriasis. Systemic medications for psoriasis have 
organ toxicities that could potentially lead to legal disputes.1 
Psoriasis was reported to be as one of the most common patient 
conditions related to dermatology malpractice experience.2 

However, to date, articles about medical disputes related to 
psoriasis are lacking. The aim of this study was to determine 
and analyze medical litigation related to psoriasis.

We searched for psoriasis‑related legal decisions by 
the Supreme Court of Korea using its written judgment 
management system. This system included sentences 
on civil proceedings in Korea. The search terms were 
“medical malpractice” and “psoriasis” from 1997 to 
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