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Abstract
Thymic stromal lymphopoietin (TSLP)

is known to be associated with allergic dis-
eases. It is also suggested that TSLP has a
role in autoimmune diseases such as psoria-
sis; however, the associated pathways
remain unknown. There is currently little
information on TSLP in psoriasis vulgaris.
We investigated TSLP expressions on
lesional and non-lesional skin of psoriasis
vulgaris patients using reverse transcrip-
tion-polymerase chain reaction. TSLP level
was also investigated in serum from psoria-
sis vulgaris patients compared to healthy
control using enzyme-linked immunosor-
bent assay. TSLP expression was higher in
lesional skin (1.90) compared to non-lesion-
al skin (1.76); however, the difference was
not statistically significant (P>0.05). TSLP
serum levels were significantly higher in
psoriasis patients (287.40 pg/dL) as com-
pared to controls (114.70 pg/dL) (P<0.05).
This study concluded that TSLP levels in
the serum of psoriasis vulgaris patients are
higher than controls. TSLP was also found
in keratinocyte of psoriasis patients, the
expression was higher in the lesional com-
pared to non-lesional skin; however, this
difference is statistically insignificant.
These findings suggest that TSLP may play
a role in the pathogenesis of psoriasis vul-
garis, but its exact role remains unclear.

Introduction
Psoriasis is a chronic inflammatory skin

disease, with a strong genetic basis, charac-
terized by complex alterations in epidermal
growth and differentiation, as well as multi-
ple biochemical, immunologic, and vascu-
lar abnormalities.1 The pathogenesis of this

disease is linked to many interactive
responses among infiltrating white blood
cells, dendritic cells, proinflammatory
cytokines, chemokines, and chemical medi-
ators produced in the skin.2 Nowadays, it is
believed that psoriasis is most likely a T
helper-1 (Th1)/ Th17 induced inflammatory
disease.3 Thymic stromal lymphopoietin
(TSLP) or interleukin (IL)-7-like cytokine
has already been associated with atopic der-
matitis for its role in inducing a proallergic
Th2 response.4 The associated pathways of
TSLP in psoriasis remains unknown. There
is currently little information on TSLP in
psoriasis vulgaris patients.5 In this study, we
report the skin tissue expressions on lesion-
al and non-lesional skin and serum level of
TSLP of psoriasis vulgaris patients.

Materials and Methods
Patients

The study was performed in accordance
with the ethical guidelines in the
Declaration of Helsinki and was approved
by the Health Research Ethics Committee
of Hasan Sadikin General Hospital,
Bandung, West Java, Indonesia. Oral expla-
nation was given about the study and writ-
ten informed consent was subsequently
obtained from each participant.

Seventeen subjects for psoriasis vul-
garis group and 17 subjects for control
group were recruited from the Dermatology
Clinic at Hasan Sadikin General Hospital
using a consecutive sampling technique.
Exclusion criteria include patients who had
systemic and/or topical corticosteroids,
antibiotics, and other immunosuppressive
agents, such as cyclosporine, methotrexate,
azathioprine within the last two weeks prior
to the start of the study, as well as history of
atopic manifestations, infections, and
malignancies.

Reverse transcription-polymerase
chain reaction for thymic stromal
lymphopoietin expression in skin

After obtaining informed consent from
patients, 2.5-mm punch skin biopsy speci-
mens were taken from lesional and non-
lesional skin in psoriasis vulgaris patients.
Skin samples were collected in Eppendrof
tube and immediately stored at -2°C tem-
peratures. TSLP transcript expression was
analyzed on ribonucleic acid (RNA)
extracted from homogenized skin and
reverse transcribed using standard proto-
cols. Deoxyribonucleic acid (DNA) was
analyzed for the expression of human glyc-
eraldehyde-3-phosphate dehydrogenase
(GAPDH; forward, ATCAGCAATGCCTC-

CTGCAC; reverse, TGGCATGGA
CTGTGGTCATG) and TSLP (forward,
CACCGTCTCT TGTAGCAATCG;
reverse, TAGCCT GGGCACCAGATAGC)
using Rotor-Gen-Q.

Enzyme-linked immunosorbent
assay for thymic stromal lymphopoi-
etin level in serum

Approximately 5 mL of blood were col-
lected in a tube without heparin from
patients and participants in the control
group. Healthy age- and sex-matched con-
trol subjects were also included in the study.
TSLP were measured using enzyme-linked
immunosorbent assay (ELISA) kit, accord-
ing to the manufacturer’s instructions
(Cloud-Clone Corp, Houston, USA). TSLP
level (pg/mL) were used for data analysis.

Statistical analysis
This study was an observational study,

using a cross-sectional method to determine
TSLP levels in the serum of psoriasis vul-
garis patient and healthy control, as well as
TSLP expression in lesions and non-lesions
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skin of psoriasis vulgaris patients.
Statistical significance was retained for P-
values of less than 0.05.

Results
Demographic details

Seventeen subjects from each group
were reviewed and analyzed descriptively.
Patients with psoriasis vulgaris included 13
males and 4 females, with age ranges
between 10 and 68 years old (Table 1). The
healthy control group with no complaint of
any dermatological disorder comprised of
13 males and 4 females, their age ranges
between 12 and 67 years old.

Psoriasis area severity index
Psoriasis area severity index was used

to assess the degree of severity of disease in
this study. In general, 58.8% of participants
in this study had a mild form of the disease.

Thymic stromal lymphopoietin
expression in psoriasis skin

We analyzed the expression of TSLP in
lesional and non-lesional psoriasis skin.
Samples from 17 patients were assessed and
were all positive for TSLP (Table 1). As
shown in Table 2, the lesional skin (medi-
an=1.90; range=1.51-2.21) showed eleva-
tion of TSLP expression compared to non-
lesional skin (median=1.76; range=1.66-
2.17). Statistical analysis showed that the

difference between TSLP expression in
lesional and non-lesional skin of psoriasis
patients was statistically insignificant
(P>0.05).

Thymic stromal lymphopoietin
serum level

To determine whether TSLP could be
involved in pathogenesis psoriasis vulgaris,
we analyzed the serum level of TSLP in
psoriasis vulgaris patients and normal con-
trols. Sample from 17 patients and 17 con-
trols were assessed (Table 1). TSLP serum
levels in subjects with psoriasis vulgaris
patients (median=286.30 pg/mL;
range=71.90-695.1 pg/mL) were signifi-
cantly higher than normal controls (medi-
an=114.70 pg/mL; range=50.0-206.1
pg/mL) (P<0.05) (Table 3).

Discussion
TSLP is a cytokine expressed mainly in

the epithelial cells of the lungs, gastroin-
testinal tract, thymus, tonsils, and epidermal
keratinocytes.6 TSLP will bind to the 
a-chain IL-7 receptors (IL-7Ra) and TSLP
receptor (TSLPR),6,7 which are expressed in
various hematopoietic cells, such as in den-
dritic cells, T cells, B cells, mast cells, and
macrophages.6

TSLP has been associated with atopic
dermatitis,8 asthma,9,10 and allergic rhinitis8

for its role in inducing a proallergic Th2

response.8 Here we report that TSLP is also
produced in patients with psoriasis vulgaris,
a Th1-related autoimmune disease. Our
findings add to the existing complexity of
the cytokine and inflammatory networks in
patients with psoriasis and suggest that
TSLP might have different immunomodula-
tory roles, depending on the type of inflam-
matory environment. In addition, it can also
explain that one cytokine may have differ-
ent functions. 

In the pathogenesis of psoriasis, when
precipitating factors from the environment
were exposed to a person with genetic pre-
disposition, this will cause keratinocytes to
release IL-1 and TNF-α cytokines which
will induce dendritic cells in the skin as
antigen presenting cell. It is also known that
keratinocytes in psoriasis patients express
TSLP that bind to TSLPR and IL-7Rα
receptors in dendritic cells.5 Maturation of
dendritic cells will produce cytokines such
as IL-12 and IL-23 which will induce differ-
entiation of naive T cells into Th1/Th17
cells. Th1/Th17 cell differentiation will
result in the secretion of cytokines that con-
tribute to keratinocyte proliferation and
inflammatory responses.4

In our study, TSLP was observed in
serum and skin of psoriasis patients, indi-
cating that their production and function are
linked to the pathogenesis of the disease.
The current study shows that TSLP is pro-
duced by keratinocytes in patients with pso-
riasis and that TSLP, in this context, primes
for IL-23 production by dendritic cells.5
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Table 1. Thymic stromal lymphopoietin expression in serum and skin biopsy specimens from patients with psoriasis.

No.     Sex                Age (y)                PASI score                    TSLP in serum          TSLP in serum          TSLP in                TSLP in 
                                                                                                 psoriasis (pg/mL)      control (pg/mL)        lesional            non-lesional

A               F                              31                                   10.2                                             359.1                                     204.3                             2.05                               1.71
B              M                              48                                    8.4                                              223.6                                     149.9                             1.90                               1.92
C              M                              28                                   18.7                                             215.9                                      58.1                              1.95                               1.76
D              M                              45                                    2.7                                              286.3                                     153.4                             2.03                               1.80
E              M                              56                                    2.6                                              288.5                                      74.7                              2.06                               1.73
F               F                              51                                     2                                                338.3                                     144.7                             1.90                               1.67
G              M                              42                                    2.7                                              279.1                                      79.3                              1.57                               1.72
H              M                              24                                     3                                                209.6                                     122.4                             1.86                               1.72
I               M                              62                                   15.7                                             260.1                                      69.9                              1.70                               1.70
J                F                              64                                    4.3                                              149.2                                      68.8                              1.89                               1.66
K              M                              37                                    6.2                                              505.8                                     204.8                             2.21                               1.87
L              M                              49                                    9.9                                              438.0                                     206.1                             1.67                               1.83
M             M                              43                                   13.9                                             695.1                                      50.0                              1.83                               1.75
N              F                              20                                    2.1                                              643.7                                     155.4                             1.51                               2.17
O             M                              10                                    3.3                                              292.2                                      90.0                              1.78                               2.15
P              M                              68                                   10.6                                             544.0                                     160.2                             1.95                               2.01
Q             M                              52                                    3.0                                              179.0                                     149.9                             2.05                               1.83
PASI, Psoriasis Area Severity Index; TSLP, thymic stromal lymphopoietin; F, female; M, male.
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From a pathological perspective, it will be
important to establish the links between
TSLP and other cytokines involved in path-
ogenic inflammatory networks in patients
with diverse autoimmune diseases. In
patients with psoriasis, TSLP could serve as
a therapeutic target to reduce dendritic cell
activation and production of pathogenic IL-
23.4 This study also found that the differ-
ence in TSLP expression in lesional and
non-lesional skin was insignificant. Several
factors that can affect the result in various
studies on cytokine levels include different
standardization, reagent sensitivity, exami-
nation material, sample handling, and vari-
ous biological factors such as age, race, and
genetic polymorphism.11 In 2010, Tindall et
al.12 found genetic polymorphisms in the
IL-23A gene in South African populations
and European populations. In this study, 33
different DNA variations were identified,
and the suspected functional variation of
IL-23A will have a significant impact on the
patient’s immune response. To date, there is
no data available that explains the existence
of TSLP polymorphisms in psoriasis vul-
garis. However, several researches have
been conducted on Graves’ disease. In
2012, Tsai et al.13 from Taiwan found TSLP
polymorphisms in Graves’ disease which
can be used to estimate the prognosis and
target therapy. The results yielded in this
study were different from that of previous
research conducted by Volpe et al. in 2014
in Paris.5 That study, TSLP were assessed
with reverse transcription-polymerase chain

reaction (RT-PCR), found that TSLP
expression was higher in lesional than in
non-lesional skin of psoriasis vulgaris
patients and normal individuals.5 Genetic
and environmental factors are thought to
play a significant role in the pathogenesis of
psoriasis vulgaris, due to the fact that these
conditions often affect the results of psoria-
sis research, and yielded varying results in
each country.

The limitation of this study was we
could not investigate TSLP expression in
normal skin control and the correlation
between serum and skin TSLP directly.
There was no report about serum TSLP
level in previous studies. As TSLP is a cir-
culating mediator, we assumed that there
might be indirect correlation between serum
and skin TSLP and further studies are
required to obtain further knowledge on this
correlation.

Conclusions
This study found that TSLP level in the

serum of psoriasis vulgaris patients are
higher than controls, while TSLP expres-
sion was higher in the lesional skin com-
pared to the non-lesional skin of psoriasis
vulgaris patients; however, this difference is
statistically insignificant. These findings
suggest that TSLP may play a role in the
pathogenesis of psoriasis, but its exact role
remains unknown.
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Table 2. Thymic stromal lymphopoietin expression on lesional and non-lesional skin of
psoriasis vulgaris patients.

Variable                                                  Group                                                       P-value*
                          Lesional skin n=17               Non-lesional skin n=17                     

TSLP                                                                                                                                                                  0.234
Mean ± Std                         1.87±0.186                                               1.82±0.156
Median                                       1.90                                                           1.76                                                  
Range (min-max)                1.51-2.21                                                   1.66-2.17                                             
TSLP, thymic stromal lymphopoietin. *P-value by Wilcoxon test analysis. Statistical significant was accepted at P<0.05.

Table 3. Comparison of thymic stromal lymphopoietin serum level in psoriasis patients
and control group.

Variable                                                    Group                                                    P-value**
                                  Psoriasis n=17                            Control n=17                           

TSLP                                                                                                                                                                   0.000
Mean ± Std                          332.18±170.531                                        121.11±53.501                                    
Median                                          286.30                                                        114.70                                           
Range (min-max)                  71.90-695.10                                             50.00-206.10                                      
TSLP, thymic stromal lymphopoietin. **P-value by t test analysis. Statistical significant was accepted at P<0.05.
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