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Analysis of iImmunopathogenesis of psoriasis
IN the dynamics of freatment

Objective — to analyze the parameters of the immune system of the organism in patients with psoriasis before and after
treatment.

Materials and methods. The parameters of cellular immunity in an organism estimated after the change of relative and absolute
amount of T- (CD3") and B- (CD19") of lymphocytes and subpopulations (CD4*, CD8*, CD16*, CD25%, CD71*, CD30*, CD95%).

To identify of surface structures of lymphocytes the method of direct immune fluorescence was used where fluorescent label
was attached to anti-CD of mononuclear antibodies of series Leu of the firm «Becton Dikinson» (USA). Calculations were
conducted on the laser instantaneous cytofluorometer of the firm «Baston» (USA).

Results and discussions. The most positive influence on the parameters of the cellular link of the immune system of the
organism was found in patients with psoriasis who received immunobiological therapy with the medication etanercept in
combination with narrowband (311 nm) phototherapy. After treatment in patients of this group, due to a significant decrease
in the production of TNF and its serum concentration, the pro-inflammatory changes in the cellular link of the immune system
decreased, the number of lymphocytes with the an early activation marker, which initiated a further cytokine cascade of
development and prolongation of inflammation decreased significantly. In addition, the established reduction in the number
of CD30" lymphocytes is an indirect factor indicating the switching of the Tx2 response (autoimmune manifestations) to Tx1,
and hence the achievement of the clinical and immunological remission of the psoriatic process. It is extremely important for
the functioning of the immune system the decrease in the content of activated lymphocytes that express the Fas-receptor as
due to the increased lymphocyte apoptosis, namely, T-cytotoxic lymphocytes, and autoimmune and proliferative changes took
place inherent in the exacerbation of the psoriatic process.

Conclusions. It was established that all our schemes of psoriasis treatment have immunorehabiting properties but their degree
of severity was different. The most effective treatment scheme is the combined use of etanercept and UVB therapy, thus
proliferative and inflammatory changes in the skin reduced, antigenic loading decreased, the level of CICs, autosensibilization
and autoimmune disorders also decreased.
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he etiology and pathogenesis of psoriasis are not
yet fully understood. At present there are two
main hypotheses regarding the nature of the process
that leads to the development of this disease.
According to the first hypothesis, psoriasis is a pri-
mary skin disease, in which the normal process of
maturation and differentiation of skin cells with
excessive proliferation of these cells is violated.
Autoimmune aggression of T-lymphocytes and
macrophages against skin cells, their invasion into
the thickness of the skin and their proliferation in

the skin are seen as secondary body’s reaction to
excessive reproduction of pathologically altered
keratinocytes [4]. The second hypothesis suggests
that psoriasis is an immune-mediated, immuno-
pathological disease with an autoimmune compo-
nent, in which the proliferation of the epidermis cells
is secondary to the immune damage of the cells of
the skin. At present, the generally accepted position
is that the onset of inflammation in the skin in
patients with psoriasis begins with the activation of
inflammatory cells in the skin [5].
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The main characteristics of the pathological pro-
cess in psoriasis are recognized: immune inflamma-
tion, accompanied by activation of T-lymphocytes,
excessive production of mediators of the immune
response. The pathological process is also character-
ized by the presence of an autoimmune component
and the presence of inadequate activation of the
immune cellular link that causes the total process
with the Th-1 cytokine profile; available gamma
interferon in the cytoplasm stimulates the migration
of macrophages from the focus of inflammation [2—6].

The clinical course of psoriasis is characterized
by considerable variability and severity. Despite the
wide variety of currently available methods for
treating psoriasis, there is a discrepancy between
efficiency and their level. Pathogenetic methods for
treating psoriasis include systemic and local treat-
ment and additional therapies (light therapy, phys-
iotherapy, balneotherapy, psychotherapy, climate
therapy, etc.) [1].

The amount of therapeutic measures at psoriasis
is determined by the basic parameters of the skin
(stage, type, duration, and course) and articular
pathological processes, as well as the severity of
systemic manifestations.

With light degree of skin psoriatic process, in
particular, in patients with limited nodule form of
psoriasis, as a rule, only external therapy and skin
care products are used, taking into account the stage
of the process. External therapy is divided into non-
suppressive (local remedies with keratolytic, resorb-
ing, softening and/or moisturizing effects) and
suppressive (topical glucocorticosteroids, topical
retinoids) [7].

With mild and severe psoriasis, systemic therapy
is used which is divided into non-suppressive
(in order to eliminate the dominant manifestations
of accompanying lesions, in particular intoxication
with biochemical and metabolic disorders) and sup-
pressive therapy directed at reducing the activity of
skin psoriatic process and destruction of the articu-
lar apparatus.

Systemic suppressive psoriasis therapy involves
the use of glucocorticosteroids, disease-modifying
drugs (cytostatic immunosuppressants, aromatic
retinoids), sorption methods (plasma and hemosorp-
tion, plasmapheresis), as well as drugs with bio-
logical agents (monoclonal antibodies) [7].

It should be noted that prescription of systemic
corticosteroid hormones and disease-modifying
drugs in the treatment of mild and severe psoriasis
requires a comprehensive individualized justifica-
tion. Systemic therapy with the use of these drugs
can lead to destabilization of psoriasis with the
formation of torpid, severe and atypical forms of
dermatitis. This is due to the fact that systemic

corticosteroids and disease-modifying drugs do not
have selective action. In particular, the inhibition
of these drugs of the immune response is not limited
to inhibition of activated T-lymphocytes and runs
in parallel with the violation of carbohydrate, pro-
tein and lipid metabolism.

At present a new promising direction in the
treatment of psoriasis is the use of biological agents —
monoclonal antibodies. Relevant monoclonal anti-
bodies have selective action, which avoids numerous
complications and side effects [6, 7]. However,
studying the mechanisms of regulation and the
influence of monoclonal antibodies on the pathogene-
tic processes in the body of patients with psoriasis at
the systemic and local levels, as well as the deter-
mination of their therapeutic efficacy in the treatment
of this dermatitis, require an in-depth study.

Objective — to analyze the parameters of the
immune system of the organism in patients with
psoriasis before and after treatment.

Materials and methods

Patients with vulgar psoriasis were under our
comprehensive survey. There were 207 patients:
men — 126 (61 %), women — 81 (39 %). The age of
the examined patients ranged from 18 to 79 years.
Parameters of cellular immunity in the body were
evaluated by changing the relative and absolute
amount of T- (CD3*) and B- (CD19%) lymphocytes,
as well as subpopulations (CD4*, CD8*, CD16*,
CD25%,CD71*,CD30*,CD95"). For the identifi-
cation of surface structures of lymphocytes, a direct
immunofluorescence method was used in which the
fluorescence label was attached to anti-CD mono-
clonal antibodies of the Leu series of the firm
«Becton Dikinson» (USA). The calculations were
conducted on the laser instantaneous cytofluoro-
meter of the firm «Baston» (USA).

Results and discussions

In order to assess the therapeutic efficacy of the
medication of immunobiological effects of etaner-
cept and its combination with narrowband UVB
therapy compared to the standard therapies for the
treatment of this dermatitis, all 207 patients we
examined were divided into four equal clinical
groups, taking into account the age and gender of
the patients, as well as according to the severity,
nature and duration of the course of psoriasis.

The treatment of psoriatic patients enrolled in
the first observation group (54 patients) was per-
formed according to the standard scheme by the
individualized administration of topical glucocorti-
costeroids of different effect (betamethasone, hydro-
cortisone butyrate, dexamethasone, clobetasol,
methylprednisolone, prednicarbate, triamcinolone,
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Table 1. The content of the main and activated populations and subpopulations of lymphocytes
in patients with psoriasis in the dynamics of treatment (M £ m)

Parameters

Parameters in patients with psoriasis after treatment

in patients

s parancters MBI Thefist Thoseoqd Thethd - Tiefouh iy

treatment group group group group (main)

(n=207) (n = 54) (n=51) (n =50) (n=52)
Leukocytes, - 10°/L 6.41 = 0.38 812+ 049* 8.28+0.53* 532+027* 591=0.51 6.58 £ 0.47
Lymphocytes, % 38.6 = 1.74 226 £1.80% 24.1+2.03* 28.6+2.03 296+216 3037 +1.52
CD3* lymphocytes, % 64.3 £2.18 65.1 £2.16 641176 61.8+184 621206 63.48=*3.39
CD4* lymphocytes, % 422 +1.15*% 41.6£1.21* 388+ 131*% 324£122% 327x114* 3312%+1.67
CD8* lymphocytes, % 14.9 = 1.06 152+£1.03* 148+ 1.01* 181 +1.08 195+ 1.08% 19.08+ 1.02
CD4/CD8 2.82 £0.04 271 £0.08% 262+0.06* 1.79+0.05* 1.67x0.05* 1.71+0.07
CD19* lymphocytes, % 15.8 £0.21 152 +0.36% 151+028* 10.7+030* 93+022¢ 9.61+0.31
CD16* lymphocytes, % 17.1 £0.98 169 = 1.03 16.8+0.73 126 £0.82** 122 +0.83* 17.26+1.13
CD25'CD71" lymphocytes, %  21.50 £0.65 189 +0.53** 182+ 0.56*% 13.4+041* 123+0.42* 12.71+0.39
CD95* lymphocytes, % 783+042 993x027* 995+0.11* 381+0.23* 348+0.17* 438+0.18
CD30* lymphocytes, % 713 £0.11 6.99 £022* 695+041* 195%£0.09* 1.69 = 0.05% 1.2 +£0.04

Note. *Probability of difference of the parameter with the control group (p < 0.05); #*probability of difference of the parameter

in the dynamics of treatment (p < 0.05); n — number of patients.

fluticasol), taking into account the duration and
severity of the course of dermatitis. Patients in this
group were prescribed inhibitors of calcineurin,
vitamin D3 or one of its analogues, as well as addi-
tional therapy aimed at therapeutic correction
diagnosed with concomitant diverse pathology.
Terms of treatment of patients enrolled in the first
group varied from 20 to 40 days taking into account
the severity of the course of dermatitis.

Treatment of patients with psoriasis enrolled in
the second group (51 patients) was also performed
according to a standard scheme of therapy with
topical glucocorticosteroids, antihistamines and
additional drugs, taking into account concomitant
pathology. In addition, all patients in the second
group after the individualized determination of
biodose took erythemous doses of UV irradiation by
quartz lamps zonal according to the scheme devel-
oped by LI. Pototsky daily or in a day on a course
of 12—15 sessions. Duration of treatment of patients
of the second group varied from 30 to 40 days.

Treatment of patients with psoriasis in the third
group (50 patients) was performed by the drug
of immunobiological action of etanercept in a dose
of 50 mg subcutaneously once a week for 3 months.

Treatment of patients with psoriasis enrolled in
the fourth (main) group (52 patients) was perfor-
med by a similar therapy with the drug of immuno-
biological action of etanercept within three months,

as well as narrowband UVB therapy in a day, for
a course of 10 sessions.

We conducted a comparative assessment of the
parameters of the cellular and humoral links of the
immune system of the body in the examined patients
with psoriasis in the dynamics of various treatment
schemes. The corresponding dynamics of changes in
the parameters of cellular immunity in the examined
patients with psoriasis is presented in Table 1.

Before the beginning of the course of treatment
in the first, second, third and fourth (main) clinical
groups, there was no significant difference between
the parameters presented in Table 1. Analysis of the
data presented in Table 1 indicates that the follow-
ing changes in the pearameters of immunological
reactivity of the organism were detected in the
primary immunological examination in patients with
psoriasis: the total number of leukocytes did not
have a significant difference from the data in healthy
persons (p > 0.1), but the relative content of lym-
phocytes was higher than the indicator of the control
group by 27.19% (p < 0.05). Investigation of
CD3* lymphocytes showed that their level did not
differ from that of the control group (p > 0.1). At the
same time, there was a significant increase in the
content of CD4* lymphocytes — helpers by 27.48 %
(p < 0.05) and a decrease in the percentage of
T-cytotoxic lymphocytes/suppressors by 22 %
(p <0.05) compared with data of the control group
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that displays autoimmune and pro-inflammatory
changes in the immune system. These changes in the
quantitative composition of immunoregulatory
subpopulations led to an increase in the indicator of
immunoregulatory index by 64.9 % (p <0.05) com-
pared with the parameter in healthy persons. It was
also found an increase in the relative number of
CD197 cells in the peripheral blood of patients by
64.4 % (p < 0.06) compared to a similar parameter
of the control group. The percentage of CD16" lym-
phocytes had no significant difference from the
parameters in healthy persons (p > 0.1).

We have established a reliable increase in the
percentage of activated subpopulations of lympho-
cytes in the peripheral blood of patients with pso-
riasis. Thus, the content of CD25*CD71" lympho-
cytes, which are markers of early activation of
lymphocytes, exceeded the control group by 69.2 %
(p < 0.05), and CD95" cells expressing the FAS
receptor and ready to enter into apoptosis exceeded
normative parameters of 78.82 % (p < 0,05).

We have also established a significant increase
in the relative number of CD30* lymphocytes which
are activated cells that carry the signal to apoptosis
and also show the level of Tx2 cells of the immune
system in 5.94 times (p < 0.05) compared with the
corresponding parameter in patients of the control
group. These changes confirm the available separate
literature data that the course of psoriasis is closely
related to the hyperactivity of the Tx2 link of the
immune system with increased activation of im-
mune-competent cells and the excess synthesis of
Tx2 derivatives of cytokines. In the dynamics of our
treatment of patients with psoriasis using different
therapies, their multi-directional effect on the
parameters of the cellular level of immunity of the
patient’s body was established. Patients in the first
clinical group treated according to the standard
scheme showed a significant increase in the total
amount of leukocytes that exceeded their parameters
in healthy persons by 23.4 % (p < 0.05). The per-
centage of lymphocytes at this time decreased by
41.45 % (p <0.05). These changes are related to the
known effect of glucocorticosteroids on the hema-
topoietic system with elevated levels of erythro-
cytes, leukocytes and platelets but a decrease in the
content of monocytes and lymphocytes.

In the examined patients with psoriasis the saved
level of CD3* cells in the peripheral blood (p > 0.1)
was observed before therapy, in compare with the
control group data. In the dynamics of treatment in
the first clinical group, the T-cell content remained
unchanged (p > 0.1). The percentage of CD4" lym-
phocytes did not significantly change (p > 0.1) and
remained higher than in healthy persons by 25.5 %
(p < 0.05) in patients of the first clinical group.

The relative content of CD8" lymphocytes dur-
ing the examination of patients, prior to the course
of therapy was lower than the parameters in the
control group (p < 0.05) and in the treatment
dynamics did not change remaining below the stan-
dard parameter by 20.34 % (p < 0.05). At the same
time, the parameter of the immunoregulatory index
also exceeded the normative parameter by 58.5 %
(p < 0.05) and did not differ from the baseline.

The absence of significant changes in the quan-
titative composition of T-lymphocytes and main
immunoregulatory subpopulations is due to activa-
tion of the immune system, which was not adjusted
for the purpose of the standard treatment scheme.

In patients with psoriasis receiving standard
therapy, the content of B-lymphocytes was not
changed in the dynamics of treatment and exceeded
the corresponding parameter in patients of the con-
trol group by 58.2 % (p < 0.05), which may be due
to insufficient clinical and the anti-inflammatory
effect, as well as the fact that glucocorticosteroids,
due to their peculiarities of their actions, have insuf-
ficient suppressive effects on the B-link of the
immune system. The relative amount of CD16" cells
in the treatment dynamics was not changed and
remained within the parameters of healthy persons.

A reliable decrease in the content of activated
lymphocytes with an early activation marker in the
dynamics of the corresponding treatment was found
tobe 12.1 % (p < 0.05), but their number remained
above the normative parameter by 48.7 % (p < 0.05).

However, against the backdrop of standard
therapy, with the involvement of glucocorticoste-
roids, an increase in the relative number of
CD95" lymphocytes was observed by 26.8 %
(p <0.05) which is due to the properties of the drugs
to enhance expression of the Fas-receptor. The per-
centage of CD30* lymphocytes in the dynamics of
the standard treatment scheme remained unchanged
and exceeded the level of a similar parameter of
healthy persons in 5.83 times (p < 0.05).

Thus, with the application of the standard treat-
ment scheme in patients with psoriasis of the first
group, in addition to insufficient clinical efficacy,
its insignificant effect on the change in the param-
eters of the main populations and subpopulations
of lymphocytes characterized by a decrease in the
content of activated lymphocytes with the pheno-
type CD25°CD71" and increased CD95" cells was
established.

Similar minimal changes in the parameters of the
cellular link of the immune system were established
in patients with psoriasis of the second clinical group
after a standard treatment scheme with simultane-
ous use of zonal UV irradiation with quartz lamps.
Patients in this group showed a reliable increase in
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the total number of leukocytes, which exceeded the
parameters of healthy persons by 25.8 % (p < 0.05),
and the percentage of lymphocytes was signifi-
cantly reduced by 37.5 % (p < 0.05).

The level of CD3* cells, CD4* lymphocytes and
CDS8* lymphocytes in peripheral blood in patients
with psoriasis of the second group after treatment
was not significantly changed (p > 0.1) and the
parameter of immunoregulatory index exceeded the
normative parameters by 53.2 % (p < 0.05) and did
not differ from the corresponding parameter at the
initial level.

In the dynamics of treatment of patients enrolled
in the second clinical group, the content of B-lym-
phocytes was not also changed and exceeded the
corresponding parameters in the persons of the
control group by 57.12 % (p < 0.05) and the relative
number of CD16 cells remained in the dynamics of
treatment within the limits set in healthy persons.

However, after treatment in patients of the sec-
ond group, similarly to patients of the first clinical
group a reliable decrease in the content of activated
lymphocytes with an early marker of activation of
CD25*CD71* was found to be 15.4 % (p < 0.05) but
their number remained higher than the normative
parameter by 43.2 % (p < 0.05).

An increase in the relative number of CD95* lym-
phocytes was found to be 27.1 % (p < 0.05) which
is due to the use of topical glucocorticosteroids in
the treatment of these patients. The relative number
of CD30" lymphocytes in the dynamics of treatment
of patients in the second group also remained
unchanged and exceeded the level of a similar
parameter in healthy persons in 5.8 times (p < 0.05).

Thus, in patients of the second clinical group,
minor immunosuppressive and pro-apoptotic effects
of the applied treatment scheme on the subpopulation
of lymphocytes were detected after the treatment.

In patients with psoriasis enrolled in the third
group treated with the medication etanercept as well
as in patients enrolled in the fourth (main) group
who received etanercept simultaneously with the
course of narrowband (311 nm) phototherapy after
the completion of therapy course there were sig-
nificant positive changes in the cellular link of the
immune system.

In particular, in patients enrolled in the third
clinical group, the total number of leukocytes in the
dynamics of treatment was reduced and was lower
than the level of their parameters in healthy persons
by 19.2 % (p < 0.05), and in patients enrolled in the
fourth (the main) group did not have any reliable
differences from their parameters in healthy persons
(p > 0.1). The relative number of lymphocytes in
the dynamics of treatment was also reached in
patients of the third and fourth groups of normative

parameters. At the same time the amount of lym-
phocytes significantly decreased by 26.0 % (p <0.05)
in patients of the third group and of the fourth — by
23.3 % (p < 0.05) compared to the baseline.

It should be noted that the percentage of
CD3* cells in the dynamics of treatment in both
groups had no reliable changes and corresponded to
the level in healthy persons. The reliable reduction
in the relative number of CD4* lymphocytes was
found to be 23.2 % (p < 0.05) in the third group and
22.5% (p < 0.05) in the fourth group, with a com-
pensatory increase in the CD8* lymphocytes by
21.5 % (p < 0.05) in the third group of patients and
by 30.9 % (p < 0.05) in the fourth to the level of
healthy persons. As a result of the revealed changes
in the main immunoregulatory subpopulations the
recovery of the parameter of immunoregulatory index
to the parameter of the control group took place.

There is also a significant decrease in the relative
number of B-cells and it is an indirect marker which
confirms the high anti-inflammatory effect of these
types of treatment, although the level of reduction
of B-lymphocytosis depended on its type. Thus, in
the third group of patients the number of CD19* lym-
phocytes decreased by 32.3 % (p < 0.05), and in the
fourth group — by 41.1 % (p < 0.05) to the para-
meters of the control group. According to the data
presented in Table 1 in patients enrolled in the 3
and 4 (main) clinical groups a significant decrease
in the relative number of CD25*CD71* lymphocy-
tes was found by 37.7 % (p < 0.05) and 42.8 %
(p <0.05) in compare with the level of the healthy
persons. In the dynamics of treatment of patients in
the third and fourth groups there were significant
changes in the percentage of activated CD95" lym-
phocytes. The use of etanercept which is an inhibi-
tor of TNF in the treatment of patients of these
groups resulted in a significant decrease in the
expression of Fas-receptor on lymphocytes that is
to reduce their readiness to enter apoptosis.
In patients of the third group their level decreased
by 51.35 % (p < 0.05) and the fourth group — by
55.6 % (p < 0.05) while this parameter in both groups
reached the normative parameters. Reduced
CD95* lymphocyte content may be due primarily to
a decrease in serum concentrations of FNP-a as the
main inducer of apoptosis in lymphocytes. In patients
of the third group a reliable decrease of the percent-
age of CD30* lymphocytes was in 3.66 (p < 0.05)
times in compare with the initial data and in patients
of the fourth group in 4.22 times (p < 0.05).

Thus, the most positive influence on the param-
eters of the cellular link of the immune system of the
organism was found in patients with psoriasis
enrolled in the fourth (main) group who received
immunobiological therapy with the medication
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Table 2. Dynamics of changes in the parameters of functional activity of immunocompetent cells

in patients with psoriasis (M + m)

Parameters Parameters in patients with psoriasis after treatment
!nhpatler'lts‘ Control
with psoriasis
Parameters before treat- The first The second The third The fourth ( §rj‘§g)
ment clinical group clinical group clinical group clinical group
(n=207) (n=54) (n=51) (n=150) (main)(n = 52)
RBTL with FGA, % 81.8+2.27 79.2+245% 781 +123* 747 +1.29% 752+1.63* 7496 £ 1.54
Spontaneous RBTL, %  4.85+0.11 391+0.12%  385+0.11* 281 +0.12% 2.84 +0.14% 279+ 0.11
Phagocytic index, % 51.6 £1.38 471 +1.15% 473 +1.04* 559+ 1.82* 561 £1.73*  62.60 1.7
Phagocytic number 413£0.1 389 +£0.09*  393+0.07* 486=0.11*  490+0.08*  631+£0,22

Note. *Probability of difference of the parameter with the control group (p < 0.05); *probability of difference of the parameter

in the dynamics of treatment (p < 0.05); n — number of patients.

etanercept in combination with narrowband
(311 nm) phototherapy. After treatment in patients
of this group, due to a significant decrease in the
production of TNF and its serum concentration the
inflammatory changes in the cellular link of the
immune system decreased; the number of lympho-
cytes with an early activation marker which initiated
a further cytokine cascade of development and pro-
longation of inflammation decreased significantly.
Moreover, the reliable decrease in the number of
CD30" lymphocytes in patients from the fourth
group is an indirect factor indicating the switch of
the Tx2 response (autoimmune manifestations) to
Tx1that means the achievement of the clinical and
immunological remission of the psoriatic process.
It is extremely important for the functioning of the
immune system to consider the decrease in the con-
tent of activated lymphocytes that express the Fas-
receptor as due to increased lymphocyte apoptosis,
namely, T-cytotoxic lymphocytes, and autoimmune
and proliferative changes took place that are char-
acteristic of exacerbation of the psoriatic process.

Functional activity of immunocompetent cells
in patients with psoriasis in the dynamics of treat-
ment is shown in Table 2.

Before the beginning of the treatment courses in
the first, second, third and fourth (main) clinical
groups no significant difference was observed
between the parameters presented in Table 2.
According to the data presented in Table 2, in
patients with psoriasis, prior to the course of ther-
apy, spontaneous proliferative activity of lympho-
cytes by 73.84 % (p < 0.05) and stimulated FGA of
lymphocyte proliferative activity by 9.12 %
(p < 0.05) were increased due to the phenomena of
autosensibilization and high content of activated
lymphocytes as a result of activity of the psoriatic
process. In the dynamics of treatment in patients of
the first and second clinical groups there was a reli-

able decrease in the spontaneous production by
19.38 % (p < 0.05) and 20.62 % (p < 0.05), but both
parameters were higher than in healthy persons by
40.14 % (p < 0.05) and 37.99 % (p < 0.05). In pati-
ents of the third and fourth clinical groups receiving
the immunobiological medication etanercept this
indicator became significantly lower by 42.06 %
(p <0.05) and 41.44 % (p < 0.05) and reached the
parameters of the control group. The parameter of
stimulated FGA proliferative activity of lympho-
cytes after treatment in patients both of the first
and second groups did not have a significant differ-
ence from the initial parameter and was reliable
higher than the normative parameter. At the same
time, in the third and fourth group of patients, the
reliable reduction of this parameter by 8.7 %
(p < 0.05) and 8.8 % (p < 0.05) was observed in
compare with the parameter of the control group.
Normalization of parameters of proliferative activ-
ity of lymphocytes is connected first of all with the
decrease of the phenomena of autoactivation and
autosensibilization, restoration of sensitivity of the
receptor apparatus of lymphocytes at decrease of
antigenic and cytokine stimulation. The phago-
cytic activity of neutrophils in examined psoriatic
patients was reduced to the course of therapy:
phagocytic index of Hamburg was lower than that
of controls by 17.52 % (p < 0.05), and Wright’s
phagocytic number was lower by 34.58 % (p < 0.05).

In the dynamics of treatment in the first and
second clinical groups further reduction of these
indicators was found. In patients of the first group
there was a further reduction of the phagocytic index
by 8.72 % (p < 0.05) and the phagocytic number —
by 5.82 % (p < 0.05), and in the second group — by
8.33 % (p <0.05) and 4.84 % (p > 0.1) respectively.

In the third group of patients the etanercept
partly recovered phagocytic activity; the phago-
cytic index of Hamburg increased by 8.3 % (p < 0.05),
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Table 3. The level of CIC in patients with psoriasis in the dynamics of treatment (M £ m)

Parameters  Parameters in patients with psoriasis after treatment
in patients Control
Parameters with psoria-  The first  The second  The third  The fourth rou
sis before clinical clinical clinical clinical ( Igl _ 3%)
treatment group group group group (main)
(n=207) (n=54)  (n=51) (n=50) (n=52)
CICs large-molecular, cond. unit ~ 28.69 = 1.51 33.5* 1.07** 34.6 + 1.12*% 41.7 £ 1.22%* 423 +1.27* 5345+ 3.12
CICs medium-molecular, cond. unit  56.75 + 1.83 45.9 + 1.73** 46.6 £ 1.55%* 40.3 + 1.24** 39.1 +1.17** 35.61 £1.22
CICs small molecular, cond. unit ~ 41.14 +1.78 32.7 £ 1.04** 30.1 £ 1.1** 21.8£0.96%* 19.5+0.81*% 12.04 +1.03

Note. *Probability of difference of the parameter with the control group (p < 0.05); *probability of difference of the parameter

in the dynamics of treatment (p < 0.05); n — number of patients.

and Wright’s phagocyte numcer was 17.68 %
(p <0.05), although both parameters remained sig-
nificantly lower than those of healthy persons.

In the fourth group of patients the etanercept
with UV-B therapy led to an increase in the phago-
cytic index of Hamburg by 8.7 % (p < 0.05) com-
pared with the initial data, and Wright’s phago-
cytic number — by 18.64 % (p < 0.05).

Thus, using different treatment schemes for exam-
ined patients with psoriasis showed the effectiveness
in restoring the functional activity of lymphocytes
and reducing the autoimmune manifestations due to
first of all powerful anti-inflammatory effects of both
glucocorticosteroids and immunobiological therapy
and a decrease in the level of inflammatory cytokines
and other mediators of inflammation.

The established reduction of phagocytic activity
in the dynamics of the use of glucocorticosteroids
in the patients of the first and second groups of
observation is due to their pharmacological charac-
teristics and proven suppressive effects on the
phagocytic link of the immune system, while the
partial recovery of the corresponding parameters in
patients with etanercept is mediated by the decrease
in inflammatory changes in the immune system.

The absence of significant changes in phago-
cytic activity of neutrophils indicates that it is
expedient in the future, at the stages of rehabilita-
tion, to prescribe immunological correctors after
stabilization of the patients’ condition.

The study of the dynamics of serum concentra-
tion of CICs using different therapies is presented
in Table 3.

Before the beginning of the treatment course in
the first, second, third, and fourth (main) clinical
monitoring groups, no significant difference was
observed between the parameters presented in
Table 3. According to the data presented in Table 3,
all patients with psoriasis before the treatment had
manifestations of immunotoxicosis, which consisted
in a significant increase in the level of pathogenic

CICs against the backdrop of a decrease in the con-
centration of physiological CICs of large size.

In general, in patients with psoriasis prior to
therapy, the content of pathogenic medium molecu-
lar CICs exceeded its parameter in the control group
by 59.35 % (p < 0.05), and the small molecular CICs
was in 3.41 times (p < 0.05) with simultaneous
reduction of the concentration of physiological
CICs of large size by 46.32 % (p < 0.05) compared
with the normative parameters.

As we can see from the data presented in Table 3,
using a standard treatment scheme contributed to
a reliable but insufficient reduction of immuno-
toxicosis. Thus, the level of pathogenic medium
molecular CICs and small molecular CICs decreased
significantly by 19.12 % (p < 0.05) and 20.52 %
(p < 0.05), however, it was by 28.9 % higher than
that of the control group (p <0.05) and in 2.72 times
(p <0.05). At the same time, an increase in the con-
tent of large molecular CICs was observed by 16.77 %
(p <0.05), but this figure remained below the param-
eters of healthy persons by 37.42 % (p < 0.05).

A similar dynamics of CICs parameters was
observed in the second group of patients. The level
of pathogenic medium molecular CICs and small
molecular CICs decreased significantly, by 17.89 %
(p <0.05) and 26.83 % (p < 0.05) respectively, but
it was by 30.86 % higher (p <0.05) and in 2.5 times
(p < 0.05) respectively. There was also an increase
in the content of large molecular CICs by 20.6 %
(p < 0.05), but this parameter remained below the
parameters of healthy persons by 37.32 % (p <0.05).

A more significant positive dynamics of the
parameters of the CICs was observed with the use
of immunobiological therapy. At the same time, the
level of pathogenic medium molecular CICs and
small molecular CICs significantly decreased by
29.0 % (p < 0.05) and 47.01 % (p < 0.05) respec-
tively, but exceeded the parameters of the control
group by 13.17 % (p <0,05) and 1.8 times (p < 0,05).
There was also an increase in the content of the large
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Table 4. Serum concentration of the main classes of immunoglobulin in patients with psoriasis in the dynamics

of freatment (M = m)

Parameters in

Parameters in patients with psoriasis after treatment

patients with

Parameters  psoriasis before The first The second The third The fourth Cor(lltlrglagsr ;’ up
treatment clinical group  clinical group clinical group clinical group
(n=207) (n=34) (n=351) (n=2350) (main) (n = 52)
IgG, g/L 15.98 +0.37 11.07 £ 0.24 11.13 £ 0.17 11.09 + 0.31 11.15+0.21 11.76 + 0.44
IgA, g/L 1.92 +0.016 1.95 £ 0.02 1.98 £ 0.03 1.97 £0.02 1.99 +0.011 2.06+0.13
IgM, g/L 1.68 £ 0.04 1.28 £ 0.06 1.30 £ 0.03 1.29 £ 0.02 1.30 £ 0.04 1.38 £ 0.05

molecular CICs by 45.30 % (p < 0.05), but this
parameter still remained below the parameter of
healthy persons by 21.98 % (p < 0.05). Similar
positive changes in the concentration of CICs are
due to the anti-inflammatory effect with a decrease
in autoantigenemia and the formation of specific
antibodies, as well as with partial restoration of
phagocytic activity of neutrophils.

Positive dynamics of the parameters of CICs was
also observed in patients of the fourth group. In this
case, the level of pathogenic medium molecular
CICs and small molecular CICs was significantly
decreased by 31.10 % (p < 0.05) and 2.11 times
(p < 0.05), however, it exceeded the parameters of
the control group by 9.8 % (p < 0.05) and 61.9 %
(p<0.05). There was also an increase in the content
of the large molecular CICs by 47.4 % (p < 0.05)
but this parameter still remained below the param-
eter of healthy persons by 20.85 % (p < 0.05).

Before the beginning of the treatment courses in
the first, second, third and fourth (main) clinical
groups, no significant difference was observed
between the parameters presented in Table 4. The

There is no conflict of interest.

dynamics of serum concentration of the main classes
of immunoglobulin in patients with psoriasis at dif-
ferent schemes of treatment is presented in Table 4.

As we can see from the data presented in Table 4,
in the serum of patients with psoriasis prior to the
course of therapy, a reliable increase in IgG content
was observed at 35.88 % (p < 0.05) and IgM was
21.74 % (p < 0.05). In the dynamics of treatment
when using different schemes of combined therapy,
the IgG, IgM and IgA content of serum in the exam-
ined patients decreased and met the regulatory
parameters. This fact is undoubtedly evidence of the
positive effect of the proposed treatment schemes
that have anti-inflammatory effects and do not induce
stimulation of individual links of the immune system.

Conclusions

The proposed therapeutic scheme is the most
effective by means of combining etanercept and
UVB therapy, thereby proliferative and inflamma-
tory changes in the skin, antigen load, the level of
CICs, autosensibilization and autoimmune disorders
decreased significantly.

Participation of the authors: research design — R.L. Stepanenko; research concept — A.I. Kurchenko, V.I. Stepanenko,
S.H. Svyryd; collection of material, processing — R.L. Stepanenko, A.O. Humen; statistical processing of data — S.H. Svyryd,
T.B. Kurchenko, A.O. Humen; analysis of the received data — R.L. Stepanenko, S.O. Grando; editing of the text —

V.I. Stepanenko, A.I. Kurchenko, S.O. Grando.
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PA. CtrenaHeHKko', C.O. IpaHa0?, Al KypydeHko!, B.I. CtenaneHko!,
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! Hayionanvnuii meduunuii ynisepcumem imeni 0.0. bozomonvys, Kuis
2 Yuisepcumem Kanigopuii, Ipsaiin, CIIIA

AHOAI3 IMyHOMATOreHe3y ncopiasy B AVMHAMILL AiIKYBAHHS

Mera po6oTH — NpOaHANIi3yBaTH IIapAMETPH IMYHHOT CUCTEMHU y NAI[EHTIB i3 copiasoM 10 Ta MicJist JIKyBaHHSL.
Marepianu Ta Metoau. ITapamMeTpu KJIITHHHOTO IMYHITETY OIHIOBAIM IIJISIXOM BUMIpPIOBAaHHSI BIZIHOCHOI Ta aBGCOMIOTHOL
kizbkocti T- (CD3%) i B- (CD19%) mimdornmTis Ta ixnix cy6nomy.siiin (CD4*, CD8*, CD16*, CD25", CD71*, CD30*, CD95").
JlJ1s1 BUSIBJIEHHST [TOBEPXHEBUX CTPYKTYP JiM(BOIUTIB OyJI0 BAKOPUCTAHO METO/ IPSIMOI iMyHO]IIyopeciienttii, e dyopec-
1eHTHa MiTKa Oysa npukpimsiena 10 antiu-CD MoHOKIOHAMBHUX aHTUTLI cepil Leu dipmu «Becton Dickinsons (CIIA).
PospaxyHK# POBOUIIN Ha JIA3EPHOMY MUTTEBOMY ItuTooToMeTpi (hipmu «Becton» (CHIA).

Peayabratu Ta 06ropopenns. Haii6iibii 103UTUBHUIT BILIMB HA apaMeTpyU KJIITHHHOTO iIMyHiTeTy 6YJI0 BUSBJIEHO Y Halli-
€HTIB 13 1ICOPiasoM, SIKMM MPU3HAYA/IM IMyHOOI0MOTTYHIIA TPerapaT eTaHepLenT y MoeAHaH I 3 BySbKocMyroBoio (311 Hm)
(ororepariero. Ilica smikyBanHS y IIUX MAII€HTIB 3aBASKN 3HATHOMY 3HIDKeHHIO 1poykiiii TNF Ta fioro kontenTpartii
B CHPOBATIII KPOBi 3MEHIITUIIACS BUPAKEHICTD ITPO3aNaIbHUX 3MiH Y KIITHHHIH JIAaHIT IMyHHOI CHCTeMH, a TAKOK KIJIbKICTh
JiMOIIUTIB 3 MAPKEPOM PAHHBOI AKTUBAILIT, IKUIT IHIIIIIOE TTOAABINNI KAaCKaJl IIMTOKIHIB Ta TIOI0BKEHHS 3arajaeHus. Kpim
TOro, 3MeHIeHHs KinbkocTi CD30*-1iMMONUTIB € HENPAMUM OKa3HUKOM, IO CBIYKUTD PO HepekaiodenHs Bixnosiai Th2
(aBroimyrHi iposiBr) Ha Th1, 1m0 cBo€TO Yeproio 3a6e3nevye AOCSITHEHHS KIIHIYHOI Ta iMyHOJIOr YHOI pemicii rcopiaTtny-
Horo niporiecy. Hagspuuaiino BaxkIMBNM 7151 QyHKITIOHYBAHHS iMyHHOI CHCTEMU € 3HVKEHHS BMICTY aKTHBOBAHUX JTiMQO-
LUTIB, SKi eKcrpecyloTh Fas-penentop, OCKiJIbKH 11€ MPU3BOANUTH A0 301IbIIEHOr0 anontosy JiMQOIKTIB, 30KpeMa
T-1ToToKCMYHNX JIIM(OIIUTIB, a TAKOXK /10 AaBTOIMYHHUX i MposTihepaTUBHIX 3MiH, BJACTUBHUX 3arOCTPEHHIO TICOPiaTHy-
HOTO IIPOLIECY.

BucnoBku. Beranosiieno, 1o Bei Hali cxeMu JIKYBaHHS XBOPUX Ha Mcopia3d MaloTh iMyHOpPeabiIiTy04i BJaCTHBOCTI, aje
CTYIiHb IXHBOI BUpaskeHOCTI OyB pisHnum. HalleekTBHIIIOW0 cXeMOI0 JIKyBaHHS BUSBUIOCh KOMOIHOBaHe 3aCTOCYBaHHS
etanepienty ta YOB-reparii, 1110 1a10 3MOTY 3MEHIINTH BUPAKEHICTh MPOTihepaTUBHUX Ta 3alaJIbHUX 3MiH y HIKIpi,
3HU3UTU AaHTUICHHE HABAHTAKEHHSI, PIBEHb [IUPKYJIIOIYMX IMyHHUX KOMILIEKCIB, ABTOCEHCUOITI3aIli10 Ta aBTOIMYHHI [IOPY -
HIEHHSI.

Kmouogi ciroBa: ricopias, crcteMHa iMyHOCYITPeCUBHA Tepallist, iMyHOJIOTIUHI 3MiHH.
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