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ABSTRACT
Toll-like receptors (TLRs) are signalling pattern-recognition receptors, which play an important part in initiating the immune response in psoriasis. The available literature has
little information about study of these receptors in blood. The purpose of the present work was to study the level of expression of TLR2 and TLR4 types on blood monocytes in a
psoriasis patient. Within 2016-2018, TLR2 and TLR4 were examined thrice in the blood of a patient with psoriasis during its exacerbation before the beginning of his treatment.
The expression of surface receptors CD282 (TLR2) and CD284 (TLR4) on peripheral blood monocytes was studied by the method of flow cytometry with use of monoclonal
antibodies. The obtained data show that the expression of TLR2 on peripheral blood monocytes was high, while that of TLR4 was mostly within its reference values of 3.3±0.1
mfi. Hence, the conducted studies have shown that the expression of TLR2 on peripheral blood monocytes in all three studies was high, thereby demonstrating involvement
of this factor into the pathogenesis of the above disease. During all three blood examinations, monocytes revealed an extremely high intensity of TLR2 fluorescence on studied
cells that exceeded the same intensity in healthy subjects by 1.5-2 times. The expression of TLR4 on peripheral blood monocytes during all three studies was within its reference
values, this fact demonstrating absence of any information value of the above factor in the pathogenesis of psoriasis.
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INTRODUCTION

Toll-like receptors (TLRs) are an important class of pattern-recognition receptors, which are present in the skin.
Having bound to a ligand, TLRs undergo conformation
changes and form a molecular cascade of a signal transmission to the cell nucleus with the resultant transcription of
proinflammatory cytokine genes, adhesion molecules and
co-stimulating molecules that initiate development of the
adaptive immune response. Defence reactions in barrier
tissues are aimed at recognition of pathogens, their destruction and elimination from the organism. That is the result of
contact with pathogens depends upon a rapid and effective
work of immunity components in these tissues. TLRs are the
primary sensors of microbial products that register an alarm
signal from pathogens and mobilize the immune system of
the organism to fight infectious agents [1-4].
There are many different types of TLR-expressing cells
in the human skin. It has been shown in the epidermis that
keratinocytes express functional TLRs. Besides, the skin has
resident and carrying cells of the immune system that express
TLRs, including Langerhans cells, monocytes/macrophages,
dendrite cells, T and B lymphocytes, and mast cells. Finally,
endothelial cells of the microvasculature and stromal cells,
such as fibroblasts and adipocytes, express TRLs too. Each of
the above types of cells has different patterns of expression
of TLRs and may facilitate the skin immune response [1-4].
The literature is accumulating data that TLRs and their
ligands play an important part in the pathogenesis of autoimmune diseases by their contribution to development

of the inflammatory response rather than only provide
anti-infectious defence. At present, TLRs are the subject
of an active study both at norm and in pathologies. In
recent years the interest to study TLRs in psoriasis has
been growing, this fact being caused by inclusion of these
receptors in general mechanisms of defence as well as by
their presence on keratinocytes [5-8].
The participation of TLRs in pathogenetic mechanisms in
psoriasis is also confirmed by researches aimed at study of
the efficacy of anti-TNF therapy, which shows an inhibiting
effect on the above factors [9].
A certain part in the pathogenesis of psoriasis is played
by the microbial factor, which complicates the course of the
disease. TLR2 and TLR4 are able to activate immune cells
in response to gram-positive and gram-negative bacteria,
respectively. In particular, an important part of stimulation
of TLR2 in psoriatic arthritis is assigned to gram-positive
streptococci [10].
On the other hand, the activation of TLRs is caused by
resistance to pathogenic microorganisms. The resistance
to skin bacterial infections, e.g. Staphylococcus aureus
(S. aureus), is based on the function of intact congenital
immune mechanisms. TLR2 recognizes components of S.
aureus and is known to be expressed on monocytes. Staphylococcal exotoxins, such as staphylococcal enterotoxin
B or α-toxin, are produced by many strains of S. aureus.
α-toxin significantly increased the expression of TLR2.
TLR2-medicated secretion of IL-1β, IL-6 and IL-8 was considerably higher after activation with help of staphylococcal
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exotoxins. But no differences were observed in monocytes
of psoriasis patients versus healthy controls [11, 12].
Psoriasis demonstrates a high expression and activity of
antimicrobial peptides that cause inhibition of TLR4 function on dendrite cells and lead to dysmaturity of dendrite
cells and release of anti-inflammatory cytokines, thereby
suppressing reactions of hypersensitivity and inhibiting
inflammation. On the one hand, TLRs can make their
contribution to raise the level of antimicrobial peptides
and skin immune reactions in psoriatic lesions. On the
other hand, it has been demonstrated that the cathelicidin antimicrobial peptide (LL37), which is found in large
amounts in psoriatic skin, can transform the non-stimulating affine DNA into a powerful activator of TLR9 in
dendrite cells, thereby causing production of interferon α
with the resultant production of cytokines of Th1 profile
and may support skin inflammation in psoriasis. This can
be an important mechanism, by which TLRs can stimulate
the autoimmune response in psoriasis [6, 13-15].
Besides, a high expression of heat-shock proteins (HSPs)
in psoriatic lesions by keratinocytes has been revealed.
These proteins can stimulate secretion of TLR4 on antigen-presenting cells, mainly Langerhans cells, playing a
crucial part in the maturation and secretion of TNF and
IL-12 and thereby participating in immunopathology of
psoriasis [6, 16].
The vast majority of scientific papers show expression
of TLRs on keratinocytes, though TLRs play an important
part on peripheral blood monocytes too. Such studies are
very rare.

THE AIM

Purpose of the research to investigate the level of expression of TLR2 and TLR4 on blood monocytes in a psoriasis
patient and reveal their influence on the development of
exacerbation in psoriasis.

CLINICAL CASE

Male patient F. consulted a dermatologist on a regular basis
in November of 2016; he was followed up from 2010 when
at first the following diagnosis was made: extensive plaque
psoriasis vulgaris with a moderate degree of infiltration,
the steady stage, a moderately recurrent course. He related
the onset of his disease and subsequent exacerbations of
the skin pathological process to frequent nerve overstrains.
His family history contained matrilineal inheritance for
psoriasis. He had exacerbations once a year in winters. He
received several courses of out- and in-patient treatment
in compliance with protocols. Within 2016-2019 patient
F. was admitted to hospital 3 times with complaints about
extensive eruptions on the skin of his scalp, trunk, upper
and lower extremities. The periods of exacerbation lasted
from 2 to 3 months.
17.11.2016. On examination, the skin of the patient’s
scalp, his anterior trunk surface and upper extremities revealed infiltrative erythematous foci. The whole surface of
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eruptions was covered with silver-white scales, which easily
desquamated. PASI index = 38.3. By results of the clinical-laboratory examination the following diagnosis was
made: extensive psoriasis vulgaris, the progressive stage.
1.11.2017. On examination, the skin of the patient’s
scalp (in the occipital region), his anterior and posterior
trunk surfaces and some places on his upper and lower
extremities revealed oedematous-infiltrative erythematous foci. The whole surface of eruptions was covered
with silver-white scales, which easily desquamated. The
psoriatic triad was positive. The nail plates of his first and
second fingers on both hands had pin-point depressions
(“pitting”). PASI index = 45.8. By results of the clinical-laboratory examination the following diagnosis was
made: extensive psoriasis vulgaris with a torpid course, the
progressive stage, a moderately recurrent course; psoriatic
onychodystrophy.
30.10.2018. On examination, the skin of the patient’s
scalp and his upper and lower extremities as well as all his
trunk surfaces revealed extensive oedematous-infiltrative
erythematous foci. The whole surface of eruptions was
covered with silver-white scales. The psoriatic triad was
positive. The nail plates had numerous pin-point depressions (“pitting”) and transverse fissures. PASI index =
53.6. By results of the clinical-laboratory examination the
following diagnosis was made: extensive psoriasis vulgaris
with a torpid course and a sharply manifested degree of
infiltration, the progressive stage, a moderately recurrent
course; psoriatic onychodystrophy. The course of psoriasis
was classified as severe.
During each exacerbation of his disease, when patient F.
underwent in-patient treatment, the beginning of therapy
was preceded by studies of the level of expression of TLR2
and TLR4.
Blood was taken from the cubital vein. In order to reduce traumatization of the patient, the procedure of blood
taking for the study coincided in time with blood taking
for routine examinations. The venous blood for the study
was taken aseptically after an overnight fast. As a stabilizer,
3.8% sodium citrate solution was used.
The study of the expression of superficial receptors
CD282 (TLR2) and CD284 (TLR4) on peripheral blood
monocytes was conducted by the method of flow cytometry
with use of monoclonal antibodies (Becton Dickinson,
USA) (Table I). Stained samples were cytofluorimetrically
analysed on a Navious flow cytometer (BeckmanCoulter,
США). The expression of superficial receptors CD282
(TLR2) and CD284 (TLR4) on monocytes was assessed by
the median intensity of fluorescence (MIF), which corresponds to MIF for a separated group of cells. Actually MIF
characterizes the level of expression of the above molecules
on the cell surface.
The obtained data demonstrate that the expression of
TLR2 on peripheral blood monocytes was high, while
TLR4 was mostly within the limits of its reference values
of 3.3±0.1 mfi.
This fact may point to participation of TLR2 in exacerbation of the disease.
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Table I. Dynamics in the level of expression of Toll-like receptors
Date

Indices

Norm

17.11.2016

1.11.2017

30.10.2018

ТLR2

52.0-73.0

99.5

101.0

125.0

TLR4

2.6-3.6

3.2

3.4

3.18

Table II. Results of the clinical blood analysis.
Indices

Norm

Erythrocytes
Haemoglobin

Date
17.11.2016

1.11.2017

30.10.2018

4.0-5.0*10 /l

4.96*10 /l

5.0*10 /l

4.7*1012/l

130-160 g/l

162 g/l

158 g/l

150 g/l

12

12

12

Colour index

0.85-1.15

0.93

0.9

0.9

Leukocytes

4.0-9.0*100/l

8.98*100/l

9.1*100/l

12.1*100/l

Eosinophils

0.5-5.0%

1%

5%

2%

Stab neutrophils

1.0-6.0%

5%

7%

4%

Segmented neutrophils

47-72%

52%

59%

77%

Monocytes

3.0-11.0%

4%

4%

12%

Lymphocytes

19.0-37.0%

38%

25%

5%

ESR

1-10 mm/h

12 mm/h

10 mm/h

20 mm/h

An area of eruptions is one of the factors that determine
the degree of severity of psoriasis. A reliable difference in
the area of eruptions in patients depending upon the level
of expression of TLR2 on peripheral blood monocytes was
revealed. The area of eruptions was larger in case of a high
level of expression of TLR2.
The picture of peripheral blood, represented by the absolute amount of immunocompetent cells, is characterized
by an increased content of leukocytes because of a more
or less increased count of all formed elements (Table II).
MIF of TLR4 on peripheral blood monocytes does not differ.

CONCLUSIONS

1.	The expression of TLR2 on peripheral blood monocytes
in all three studies was high, thereby demonstrating
involvement of this factor into the pathogenesis of the
above disease.
2.	In all three studies, monocytes revealed an extremely
high intensity of TLR2 fluorescence on studied cells
that exceeded the same intensity in healthy subjects by
1.5-2 times.
3.	The expression of TLR4 on peripheral blood monocytes
during all three studies was within its reference values,
this fact demonstrating absence of any information value of the above factor in the pathogenesis of psoriasis.
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