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Abstract

Influence on pro- and anti-inflammatory cytokines of an ill person is an urgent aspect of treatment
of many diseases. For inhibition of synthesis of a high level of pro-inflammatory cytokines, medications
which are recombinant monoclonal antibodies, especially to tumour necrosis factor a. (TNF-a.), are
used. However, these methods of treatment require further improvement by elaborating new approaches
with a wider spectrum of influence on the immune system.

A completely new method of reduction in high activity of TNF-a with the method of intradermal
autoleukocyte immunization is presented in the article. Investigation was performed in a group of pa-
tients with psoriasis (24) with a high level of TNF-a. in the blood (over 30 pg/ml). Simultaneously such
investigation was performed on patients with psoriasis (9) without TNF-o. detected (0 pg/ml).

As a result of immunization, a significant reduction in TNF-o. occurred in all patients with its high
level, in 16 (66.7%) from 24 patients — to 0-5 pg/ml. The level of reduction and duration of the achieved
effect was of an individual character and requires further investigation. However, the achieved results
prove the expediency of administration of this immunization method for patients requiring reduction
of TNF-a synthesis.

However, the content of TNF-ao. in blood serum could not be detected in most patients with a low
level of cytokine (in 6 from 9) after immunization (as well as before immunization), but an increase in its
level from O to 5-8 pg/ml was observed in 3 patients. On the basis of the conducted research, the authors
suggest that the influence of immunization on cytokine synthesis depends on the condition of immune

cells and correlation of pro- and anti-inflammatory cytokines in a patient’s skin.
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Introduction

The contemporary strategy of treatment of certain inflam-
matory processes implies cytokine and anti-cytokine therapy.
First of all, it concerns inhibition of synthesis of pro-inflam-
matory cytokines. After elaboration of the technology of
monoclonal formation of antibodies, they are used for inhi-
bition of cytokine activity, especially tumor necrosis factor o
(TNF-o). The range of use of anti-cytokine monoclonal an-
tibodies is practically (and even more theoretically) broad,
especially it concerns antibodies against TNF-o.. Tumour ne-
crosis factor o is known to possess a considerable number of
effects depending on its concentration. In high concentration,
TNF-a acts as a mediator, resulting in development of an en-
dotoxin-induced septic shock, is capable to inhibit lipoprotein
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lipase of fatty tissue, promoting development of cachexia, and
is the cause of cell necrosis of certain tumours. Tumour ne-
crosis factor o intensifies production of prostaglandins, thus
realizing its toxic effects. A high level of TNF-a not only
promotes the development of cachexia and is the cause of
tumour necrosis; it can also play a negative role in many other
pathological conditions [1-8]. This is caused by a very broad
spectrum of its properties: TNF- is considered to be the lead-
ing initiator of the inflammatory process by stimulating many
pro-inflammatory cytokines [1, 2], has an impact on lympho-
cytes, neutrophils, platelets, fibroblasts and many other body
cells, acts on indices of lipid metabolism, functions of the
endothelium, and resistance to insulin [9].
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High activity of pro-inflammatory cytokines is charac-
teristic for patients with a chronic heart failure of various
aetiologies [1, 10, 11], alcoholic hepatitis [5-7], rheumatoid
arthritis [12], and psoriasis [13, 14].

Although aetiology and pathogenesis of psoriasis
have not been completely studied yet, activation of CD4+
T-lymphocytes is considered to play an important role in
the pathological process, resulting in intensified synthesis of
numerous pro-inflammatory cytokines, especially TNF-o..
Thus, a decreased activity of TNF-a should have a positive
impact on the course of severe forms of psoriasis.

The role of TNF-a in pathogenesis of such diseases
as rheumatoid arthritis and psoriasis is confirmed by the
efficacy of medication methods of pro-inflammatory cy-
tokine inhibition. Thus, the results of administration of
medical preparations containing antibodies to cytokines in
mono- or combined therapy of rheumatoid arthritis con-
firm improvement of the clinical picture, which was ob-
served in most patients immediately after completion of
a 5-day treatment course, the most effective was inhibition
of activity of TNF-a factor [12]. Similar results were also
observed in other diseases.

Introduction of cytokine drugs is one of the most im-
portant achievements in medicine. Their basic peculiarity
is the pathogenic direction and high treatment efficacy.
However, it is necessary to mention that biological TNF-o
inhibitors are foreign proteins, which may result in allergic
reactions [15-17] and accelerate elimination of cytokine
antibodies [18].

The advantage of antibodies over certain determinants
of immunocompetent cells (for example, chimeric mono-
clonal antibodies to CD20 antigen of B-lymphocytes) is
a distinct immunological direction. However, they are
known to result in certain inhibition of immune response
to concomitant infectious diseases.

In our previous investigations on the treatment of au-
toimmune processes, in particular, systemic vasculitis, ef-

Fig. 1. Site of an intradermal injection of autoleukocytes
(resembling “lemon peel”)
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ficacy of intradermal autoleukocyte immunization was es-
tablished, which was regarded as a personal method of the
cell therapy. A positive influence on the clinical picture of
systemic vasculitis and other autoimmune conditions [19-
24] theoretically coincides with the influence on the activity
of pro-inflammatory cytokines. It was the cause of the trial
on intradermal autoleukocyte immunization as the way of
decreasing the high level of TNF-a in blood serum [25].

The aim of our research was to study possibilities of
inhibition of TNF-a activity using own body’s biofactors
with a broad spectrum of biological influence.

Material and methods

Patients

A group of patients with psoriasis with a high level of
this cytokine (= 30 pg/ml) was selected for the study of in-
tradermal autoleukocyte immunization for TNF-a synthesis.
The group included 24 patients with psoriasis aged 18-58,
including 11 females and 13 males. The patients were being
monitored for psoriasis by dermatologists from 3 to 15 years.

Patients with typical clinical pictures of psoriasis were
chosen randomly without consideration of peculiarities of
the clinical course and severity of the disease, the only
pre-condition was an increased level of TNF-a in the
blood. Simultaneously 9 patients with psoriasis without
detected TNF-a in blood serum were examined. Patients,
who did not receive medications influencing the cytokine
level, were also involved in the research.

Tumour necrosis factor o in blood serum was detected
using the method based on an immunoenzymatic sandwich
microplate assay using mono- and anticlonal antibodies to
TNF-a (manufacturer “Vector Best”, Russia).

The investigated method of reduction of pro-inflam-
matory cytokine activity implies two stages: isolation of
leukocytes from the peripheral blood and their intradermal
introduction into a patient’s body. The mechanism of ac-
tion of intradermal autoleukocyte immunization was de-
scribed previously [19-24].

Treatment was compatible with local ethics committee.

Leukocytes isolation. Leukocytes were isolated by
precipitation of a patient’s heparinized peripheral venous
blood with a high level of TNF-a in blood serum. Thus,
venous blood in the volume of 100-150 ml was placed
into glass with Heparinum petricum (Heparins-Richter)
at a dose of 50 units of heparin per 10 ml of blood. This
mixture is poured into 10 ml glasses at 45° angle and in-
cubated in thermostat at 37°C for 90-140 minutes. Blood
was carefully aspirated; leukocytes were precipitated by
centrifuging at 200 g during 7-8 minutes. The precipitate
was resuspended in 1.0-1.5 ml of a patient’s blood serum.

Manipulations were performed in sterile conditions.

Immunization. Autocells of peripheral blood were
injected to patients with an increased level of TNF-a in
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blood serum (> 30 pg/ml). Autoleukocytes were injected
intradermally (resembling “lemon peel”) at a dose of 0.1
ml in 8-12 points into the skin of the back (between scap-
ulae). The level of TNF-a in blood serum was measured
10-12, 30, 60 and 180 days after immunization. Then, the
level of cytokine was monitored, in case of need, immuni-
zation was repeated (individually, considering peculiarities
of response to the procedure).

Results of investigation and their
discussion

Influence of autoleukocyte immunization on intensive
synthesis of TNF-a in blood serum is confirmed by the
results of monitoring of its level before and after immuni-
zation (Table 1).

The data, presented in Table 1, show that a reduction
in the TNF-a level was observed in all patients (100%)
with its intensive synthesis. In most of them (16 from 24;
66.7%) the level of TNF-a after immunization ranged
within 0-5 pg/ml. However, in some patients, despite
a considerable decrease, the level of TNF-o remained
high. Thus, in 13 patients with a baseline level of TNF-a
over 200 pg/ml, cytokine remained within 30-100 pg/ml
in 6 (46.2%). Such patients require additional analogical
manipulations.

Duration of the effect was individual. Thus, in 4 pa-
tients from 24 (16.7%), synthesis of TNF-a did not resume
throughout 8 months of monitoring, in others it started to
increase 1.5-3 months after single immunization. These pa-
tients were repeatedly immunized with leukocytes, but in
smaller doses (cells were isolated from 50-60 ml of blood).
The process of increase of TNF-a synthesis decreased in
such patients.

Autoleukocyte immunization had a positive impact on
the clinical course of the disease. Thus, actually the gener-
al condition improved in all patients, skin manifestations

of the disease decreased (or temporarily disappeared). In
patients with psoriatic arthritis, joint pain also decreased.
However, influence on clinical manifestations of the dis-
ease requires a further thorough study.

After immunization the level of TNF-a could not be
detected in blood serum of most patients with a low level
of cytokine (in 6 from 9) (as well as before immunization),
but a considerable increase in the synthesis of its content
occurred in 3 patients (from O to 5-8 pg/ml).

The latter enables us to suppose that the influence of
intradermal autoleukocyte immunization on TNF-a syn-
thesis may depend on the condition of immunocompetent
cells and correlation of regulatory cytokines (pro-inflam-
matory and anti-inflammatory) in a patient’s blood. The
mechanism of influence of autoleukocyte immunization
on autoimmune processes was described previously [21,
23, 26]. An important aspect is the process of Jerne net-
work correction — idiotypic-anti-idiotypic regulation of
immune response, which is confirmed by an increased
amount of anti-idiotypic antibodies in a patient’s blood
serum after leukocyte immunization. Besides, activation
of CD3+, CD8+, CD25+-lymphocytes and CD3+, CD8+,
CD28+-lymphocytes occurs in this manipulation simul-
taneously with the blockade of Fc-receptors, as well as
glycoprotein and lectin receptors on B-lymphocytes [27].
Although these factors should influence the synthesis of
cytokines, it is obvious that solution to this aspect requires
further special investigations. It is also expedient to study
the influence of the procedure on the condition of other
pro-inflammatory and anti-inflammatory cytokines.

No doubt, the suggested technique requires further de-
tailed elaboration for more precise dosage and scheme of
immunization, considering clinical manifestations of the
disease and individual reaction to the procedure. However,
even at present the obtained results confirm the expediency
of this method inclusion into the complex treatment of dis-
eases with a high activity of TNF-a. Besides, a significant-
ly broader range of this procedure results in a reduction of

Table 1. Influence of autoleukocyte immunization on TNF-a level (over 30 pg/ml) in blood serum of patients with pso-
riasis (based on results of examination 30 days after single autoleukocyte immunization)”

Level of TNF-a before Number Level of TNF-a 30 days after autoleukocyte immunization (pg/ml)
autoleukocyte immunization of patients 0-5 30-50 51-60 61-100
(pg/ml)
Number of patients
30-50 3 3
51-100 2 2
150-200 6 4 1 1
201-250 5 3 2
> 250 8 4 1 1 2
Total 24 16 (66.7%) 4 (16.7%) 2 (8.3%) 2 (8.3%)

*Decrease in the TNF-o. level was registered already 10 days after autoleukocyte immunization, however, in some patients the influence of immunization intensified
throughout a month. Thus, the results presented in the table are the results obtained 30 days after the treatment procedure.
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precipitating cold proteins — cryoglobulins [20, 24] and, as
opposite to antibodies-inhibitors of TNF-a, may promote
intensification of antiviral cell-mediated and humoral im-
munities [26]. And it is important for autoimmune process-
es, trigger factor of which can be viruses.

Conclusions

It has been established that intradermal immunization
with autoleukocytes promotes inhibition of excessively in-
tensive synthesis of pro-inflammatory cytokine — TNF-a. in
patients with various clinical forms of psoriasis, indicating
the expediency of its administration in the form of mono-
therapy or inclusion to complex therapy of the diseases
with high level of cytokines. However, the scheme of such
therapy (dosage, frequency of manipulations, duration of
intervals between procedures) requires further studies, tak-
ing into consideration peculiarities of the clinical course
of the disease.

The authors declare no conflict of interest.
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