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ABSTRACT

Introduction. Lichen ruber planus (LRP) is a chronic
multifactorial dermatosis characterized by skin deterio-
ration, intensive itchiness, and resistance to therapy. It
leads to long term patient disability, therefore the main
objective of the management is to define the pathoge-
netic factors of LRP, with the purpose of treatment
optimization.

The objective of this study was to determine and
analyze the level of individual cytokines in blood se-
rum of patients with lichen ruber planus with different
clinical symptoms of dermatosis.

Material and methods. The study involved 37 pa-
tients with lichen ruber planus. In 20 patients with
LRP the pathology of the skin was widespread, and
in 17 patients it was limited and localized. In 19 pa-
tients the dermatosis lasted for up to 6 months, in the
remaining 18 patients - for more than 6 months. In
patients with LRP, blood serum concentrations of in-
dividual cytokines - tumor necrotic factor-ot (TNF-t),
interleukin-1B (IL-1B), interleukin-4 (IL-4) and inter-
leukin-10 (IL-10) were determined by immunoassay
analysis.

Results. It has been found that in blood serum of pa-
tients with LRP there is a significant increase of TNF-at
and IL-1B, a mild increase of IL-4 and a tendency to
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REsumE

Investigation du contenu en cytokines dans le sérum
de patients atteints de lichen plan rouge

Introduction. Le lichen plan rouge (LPR) est une der-
matose multifactorielle chronique qui, ces derniéres
années, est caractérisée par des lésions cutanées éten-
dues, des démangeaisons intenses, une résistance au
traitement, ce qui entraine une incapacité prolongée
des patients. A cet égard, la tAche importante de la
dermatologie moderne est de déterminer les facteurs
pathogéniques de la LPR afin d’optimiser le traitement
de cette dermatose.

Le but de cette étude est de déterminer et d’analy-
ser le niveau des cytokines individuelles dans le sérum
de patients atteints de lichen plan rouge avec différents
cours cliniques de dermatoses.

Matériel et méthodes. Une enquéte aupreés de 37
patients atteints de lichen plan rouge a été réalisée.
Chez 20 patients avec lichen plan rouge, le proces
pathologique sur la peau était répandu, chez 17 -il
était limité. Chez 19 patients, la dermatose a duré
jusqu’a 6 mois, dans les 18 restants - plus de 6 mois.
Chez les patients atteints de LPR, 'analyse des immu-
noenzymes a montré la teneur sérique de cytokines
individuelles - facteur nécrotique tumoral a (TNF-at),
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decrease in IL-10 comparing to the control group.
Significant changes in the content of the cytokines in
the blood serum were observed for the patients with a
widespread form of lichen ruber planus and the dura-
tion of the disease for more than 6 months, comparing
to those with limited forms of the dermatosis and du-
ration of the disease for up to 6 months.
Conclusions. In patients with LRP, changes of the
indicators of cytokine profile in the peripheral blood
were observed. There was a significant increase in the
level of proinflammatory cytokines (TNF-a, IL-18),
and only a a mild increase or the tendency to decrease
in the levels of anti-inflammatory cytokines IL-4 and
IL-10, respectively. The magnitude of these changes of
cytokines was dependent on the nature of the clinical
progression of the LRP. This finding indicates the sig-
nificance of the cytokines in the regulation of inflam-
matory processes in the pathogenesis of LRP. These
findings report the importance in examining levels of
pro- and anti-inflammatory cytokines, as a criteria in
the clinical evaluation of LRP and the effectiveness of
its treatment.

Keywords: lichen ruber planus, clinical course, cyto-
kines.

Abbreviations: LRP - Lichen Ruber Planus; TNF-a -
Tumor Necrosis Factor-o; IL - Interleukin.

INTRODUCTION

Lichen ruber planus (LRP) is a common chronic
dermatosis from the group of lichen skin diseases,
which presents as a monomorphic rash in the form
of typical polygonal shiny papules, with umbilication
in the center and severe itching!?.

According to clinical observations, this derma-
tosis is characterized by widespread skin lesions and
lesions of the mucous membranes of the mouth and
genitals, severe itching, protracted clinical course,
the formation of resistance to treatment in patients,
which has a negative effect on the psycho-emotion-
al state of the patients, reduces their ability to work
and social activity’®. Therefore, an important task
of modern dermatology is to study the pathogenetic
factors of the complicated clinical course of LRP and
optimization of its treatment™.
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interleukine-1B (IL-1B), interleukine-4 (IL-4) et in-
terleukine-10 (IL-10).

Résultats. Il a été établi que dans le sérum sanguin
des patients atteints de LPR, il y a une augmentation
probable par rapport au groupe témoin du TNF-a et
une augmentation de la teneur en IL-1 dans la ten-
dance a augmenter légérement la IL-4 et la tendance
a 'IL-10. Les modifications les plus significatives du
contenu des cytokines étudiées dans le sérum sanguin
des patients atteints du SNC avec un trouble cutané
commun et la durée de la maladie pendant plus de 6
mois comparées aux formes limitées de dermatose et la
durée de la maladie sont inférieures a 6 mois.
Conclusions. Chez les patients avec des changements
de LPR on a établi dans le profil de cytokines du sang
périphérique - une augmentation significative du taux
de cytokines pro-inflammatoires (TNF-a, IL-1B) par
seulement une tendance a augmenter ou diminuer
les niveaux de direction des cytokines inflammatoires
(IL-4 et IL-10). La dépendance de la cytokine étudiée
change la nature de la LPR de I’évolution clinique, ce
qui indique la cytokine de niveau d’importance de r¢-
gulation de I'inflammation dans la pathogenése de la
dermatose et I'importance de déterminer le niveau des
cytokines sériques de direction pro- et anti-inflamma-
toires comme les critéres d’évolution clinique et d’effi-
cacité du traitement du LPR.

Mots-clés: lichen plan rouge, évolution clinique,
cytokines.

Abréviations: LPR - lichen plan rouge, TNF-a -
Facteur de nécrose tumorale; IL - Interleukine.

The mechanisms of the development of LRP re-
main unclear. This dermatosis is considered as a mul-
tifactorial skin disease, which appears as a result of
the complex influence of exogenous and endogenous
factors, among which the stress and the psycho-emo-
tional dysfunctions are of importance, the presence
of chronic viral and bacterial infection, disorders of
neuroendocrine and immune regulation, concomi-
tant digestive diseases, an imbalance of the prooxi-
dant- antioxidant homeostasis with the formation of
oxidative stress, etc'%1?,

At the same time, in recent years, increasing at-
tention of researchers is focused on determining the
nature of changes and pathogenetic role of inflam-
matory mediators (cytokines) in chronic dermatoses.
Cytokines are the regulators of intercellular interac-
tion, and are involved in the immune response'*'.
The data about the indicators of the cytokine profile
in patients with LRP are limited, and are available
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Table 1. Indicators of cytokines in blood serum of patients with LRP (M + m)

Control group,

Index, Unit =16 Patients with LRP, n=37 b
Tumor necrosis factor -a, pg/mL 6.21 + 1.18 9.86 + 1.03 p = 0.042
Interleukin-1f3, pg/mL 423 +0.51 5.81 +0.46 p = 0.047
Interleukin-4, pg/mL 377 £043 4.14 +0.37 p = 0.57
Interleukin-10, pg/mL 8.25 = 1.09 7.59 £ 0.93 p = 0.68

Note: p - the probability of a difference in the indicators relatively to the control group.

mainly for the localization of the pathological process
on the mucous membranes of the oral cavity'®?!,

THE OBJECTIVE OF THE STUDY was to determine and
analyze the level of individual cytokines in blood
serum of patients with LRP, with different clinical
course of the dermatosis.

MATERIAL AND METHODS

The study involved 37 patients with LRP, 21
women and 16 men, aged between 19-76 years, who
were treated between 2015 and 2017 in the Regional
Dermatoveneorological Hospital of Chernivtsi,
Ukraine. All patients signed an informed consent
to participate in the study. In all patients, clinical
and laboratory examinations have been performed.
The patients with LRP with extensive lesions were
hospitalized in the Regional Dermatovenerological
Hospital, and the patients with limited lesions were
treated in ambulatory. All patients were treated by
the same dermatologist.

The criteria for inclusion in the study were the
following: the presence of clinical manifestations of
LRP, the absence of chronic somatic diseases or their
exacerbations at the time of examination of patients,
the absence of smoking and drinking habits, the con-
sent of the patient to participate in the study. The
exclusion criteria from the study were: the presence
of somatic diseases or their exacerbations at the time
of examination of patients, the presence of smoking
or drinking habits, the refusal of the patient to par-
ticipate in the study.

In 20 patients (54.1%) with LRP, the patholo-
gy of the skin was widespread in nature, and in 17
patients (45.9%) it was limited and localized. In 19
patients (51.4%), the dermatosis lasted for up to 6
months, while in the remaining 18 (48.6%) it lasted
for more than 6 months.

In patients with LRP, the concentration of the
following proinflammatory and anti-inflammatory
cytokines in blood serum was determined: tumor
necrosis factor-a (TNF-a), interleukin-18 (IL-1B),

interleukin-4 (IL-4) and interleukin-10 (IL-10). The
study used an enzyme-linked immunoadsorbent assay.

The control group consisted of 16 healthy indi-
viduals (donors) of the same age and sex.

Statistical analyses in this study were conducted
using MS Excel and STATISTICA 6.0 software. The
mean (M) and standard error (m) for each indicator
were used to determine the difference between the
values of the indicators in the comparison groups,
using Student’s t-criteris. The difference between
groups was considered statistically significant when

p <0.05.
ResuLTs

While examining 37 patients with LRP, an in-
crease of proinflammatory cytokines in blood serum
was observed - an increase in TNF-a content (by
58.8%, p = 0.042) and an increase in IL-1B (by 37.4%,
p = 0.047). At the same time, the estimation of serum
content of anti-inflammatory cytokines revealed only
a mild increase in the content of IL-4 (9.81%, p=0.57)
and a tendency to decrease the level of IL-10 (8.0%, p
= 0.68), which are presented in Table 1.

The analysis of cytokine profile of peripheral
blood in patients with LRP, depending on the area
of skin lesions (Table 2), showed that in patients with
limited skin lesions the values of the studied cytokines
did not significantly differ from those in the control
group: TNF-a 6.98 + 1.24 pg/mL (in the control
group 6.21 + 1.18 pg/mL, p = 0.66), IL-18 4.98 + 0.54
pg/mL (in the control group 4.23 + 0.51 pg/mL, p =
0.32), IL-4 4.81 + 0.76 pg/mL (in the control group
3.77 +0.43 pg/mL, p = 0.25), IL-10 947 + 1.19 pg/mL
(in the control group 8.25 + 1.09 pg/mL, p = 0.46), as
shown in Figure 1.

In patients with LRP with extensive skin lesions
(Figure 1), the serum analysis of proinflammatory cy-
tokines revealed a TNF-a 1.76 times higher compared
to the control group (12.32 + 1.13 pg/mL, in the con-
trol group 6.21 + 1.18 pg/mL, p<0.001) and IL-1f 1.61
times higher (6.83 £ 0.75 pg/mL, in the control group
4.23 + 0.51 pg/mL, p = 0.01). It has also been found
that TNF-a levels in patients with extensive LRP are
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16

o Control group

m Patients with a limited
form of lichen ruber

planus

TNF-a I-1p

M Patients with a
widespread form of
lichen ruber planus

Figure. 1. The content of cytokines in the blood serum of patients with LRP
with varying prevalence of the process on the skin (M = m, pg/mL).

B Control group

W Patients with duration of
lichen ruber planus up to

-4

6 months

m Patients with duration of
lichen ruber planus more
than 6 months

I-10

Figure. 2. The content of cytokines in the blood serum of patients
with different duration of LRP (M + m, pg/mL).

significantly higher than in those with a limited form
of dermatosis - 1.76 fold (12.32 + 1.13 pg/mL, respec-
tively, and 6.98 + 1.24 pg/mL, p = 0.003). At the same
time, it was found that the level of anti-inflammatory
cytokine IL-10 in patients with extensive LRP was low-
er than in patients with a limited form of dermatosis -
1.65 times (respectively: 5.72 £ 0.78 pg/mL and 9.47 +
1.19 pg/mL, p = 0.01), as shown in Figure 1.

The comparative analysis of the level of the stud-
ied cytokines in the blood serum of patients with LRP
with different duration of dermatosis showed that in
patients with a chronic course (more than 6 months),
as compared with the control group, there is a signifi-
cant increase (p<0.05) of the level of proinflammatory
cytokines - TNF-a by 1.92 times (11.93 £ 1.81 pg/mL,
in the control group 6.21 + 1.18 pg/mL, p = 0.017) and
IL-1B by 1.61 times (6.51 + 0,76 pg/mL, in the control
group 4.23 + 0.51 pg/mL, p = 0.021) associated with
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the decrease in the anti-inflammatory cytokine IL-10
by 1.47 times (5.61 £ 0.72 pg/mL, in the control group
8.25 + 1.09 pg/mL, p = 0.047), as shown in Figure 2.

Also, patients with LRP (over 6 months) showed
a significantly higher level of proinflammatory cyto-
kine TNF-at compared to patients with a duration of
dermatosis up to 6 months: by 1.64 times (11.93 =
1.81 pg/mL and 7.26 + 0.92 pg/mL, p = 0.025) associ-
ated with a decrease in anti-inflammatory cytokines:
IL-4 1.48 times (respectively: 3.34 + 0.45 pg/mL and
497 +0.63 pg/mL, p = 0.044) and IL-10 1.70 times (re-
spectively: 5.61 +0.72 pg/mL and 9.58 + 1.17 pg/mL,
p = 0.007), as shown in Figure 2.

Discussion

The changes of the studied cytokines in periph-
eral blood of patients with LRP was characterized by
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an increase in the level of proinflammatory cytokines
(TNF-a, IL-1B), associated with an insignificant in-
crease or tendency to decrease of anti-inflammatory
cytokines (IL-4 and IL-10). Interleukin-1f is a proin-
flammatory cytokine, which is produced mainly by
macrophages, and is involved in reactive immune
responses. The tumor-alpha necrosis factor belongs
to proinflammatory cytokines and it is produced by
different types of cells (monocytes-macrophages, B-
and T-lymphocytes); it is a mediator of a specific and
non-specific response of the organism to the patho-
gens, and serves as an important link between the
inflammatory and immune responses. It is known
that IL-1 and TNF-a are synthesized in parallel in
response to a stress reaction, and have the ability to
induce each other’s products''°,

IL-4 is a regulatory anti-inflammatory cytokine,
produced by mature cells and T-helper type II that in-
hibits the production of pro-inflammatory cytokines
IL-1, IL-2, IL-6 and IL-8. Interleukin 10 is an anti-in-
flammatory cytokine produced by T-cells (Th2), and
is an antagonist of certain cytokines; it suppresses
the proliferative response of T-cells to antigens and
mitogens, and also suppresses the production of
proinflammatory cytokines, including secretion of
activated monocytes of IL- 1B and TNF-q #1618,

Thus, our results indicate that there is an imbal-
ance in the serum content of pro- and anti-inflam-
matory cytokines in patients with LRP. Specifically,
this is a statistically significant increase in the level
of proinflammatory cytokines (TNF-a, IL-1B) and
an insignificant elevation or tendency to decrease
of anti-inflammatory cytokines (IL-4, IL-10). These
changes were more significant in patients with exten-
sive skin lesions comparing to patients with limited
skin lesions. In addition, more significant changes of
pro- and anti-inflammatory cytokines in patients with
longer history of disease (more than 6 months) were
detected. The results of the research indicate that
the peculiarities of changes in the proinflammatory
(TNF-a, IL-1B) and anti-inflammatory (IL-4, IL-10)
cytokines in blood serum of patients with LRP with
different clinical course may be one of the most im-
portant pathogenetic factors for the clinical manifes-
tations - the spread of the process on the skin and
the chronicity of LRP in such patients.

CONCLUSIONS

In patients with lichen ruber planus, changes
of cytokine profile in the peripheral blood were ob-
served. There was a significant increase in the level
of proinflammatory cytokines - TNF-a (by 58.8%, p
= 0.042) and IL-1B (by 37.4%, p = 0.047) compared

to the control group, with unreliable changes in the

levels of anti-inflammatory cytokines - only a mild
increase in the content of IL-4 and the tendency to
decrease in IL-10, respectively.

The magnitude of changes in the examined cy-
tokines was dependent on the nature of the clinical
progression of the lichen ruber planus. Significant
changes in the content of the cytokines in the blood
serum were observed for the patients with a wide-
spread form of lichen ruber planus and the duration
of the disease for more than 6 months comparing to
those with the limited forms of the dermatosis and
the duration of the disease for up to 6 months.

This finding indicates the significance of the
cytokines in the regulation of inflammatory process-
es in the pathogenesis of lichen ruber planus. These
findings report the importance in examining levels of
pro- and anti-inflammatory cytokines as a criteria in
the clinical evaluation of lichen ruber planus and the
effectiveness of its treatment.
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