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Summary.  The  results  comparing  the  cytokine  producing  ability  of  peripheral  blood

mononuclear cells in healthy donors and oncologic patients under influence of mitogenes and

preparations of  ERBISOL® class (ERBISOL® and ERBISOL® ULTRApharm) are presented in

the article. The use of studied preparations in vitro lead to activation of monocytes and type I

T-helpers, that promotes a reinforcement of specific cell immune response by the increased

synthesis  of  IL-2,  -ІFN  and TNF-,  and  the  inhibition  of  IL-4  and IL-10 synthesis,

responsible  for  humoral  immune  response. Data obtained indicate that ERBISOL®  and

ERBISOL®           ULTRApharm can intensify an antitumorous protection of the organism. In

addition, the studied preparations are the immunocorrectors allowing the decrease in pathologic

high initial level of IL-1 in oncologic patients.
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Introduction.  The present situation of population health status is characterized with the

decreased protective forces of human organism that can results in oncopathologic development

under certain conditions. In this connection there is an increased interest to preparations affecting

the  immune  system,  especially,  to  immunomodulators  that  can  recover  the  immune  system

functions at therapeutic doses [5].

Last  years,  studying  the  functional  activity  of  immunocompetent  cells  basing  on  the

determination of quantitative values of cytokines produced by them playing the role of mediators

ensuring  intercellular  interaction  is  an  actual  problem.  The study of  two types  of  T-helpers

(CD4+), that differ with a series of secreting cytokines, among them, that are synthesized under

the  effect  of  different  inductors,  acquires  an  important  significance  [7].  It  was  shown  that

interleukin-2 (IL-2), IL-3, -interferon (-ІFN), tumor necrosis factor (TNF)- are produced by

type I T-helpers (Th1); IL-3, 4, 5, 6, 10 - by type 2 T-helpers (Th2). In spite of this Th1-cells

synthesize  cytokines,  contributing  a  development  of  cell  immune  response  while  Th2-

lymphocytes – humoral ones [4, 6]. Known cytokines produced by monocytes and macrophages

are IL-1, 3, 6, 8, 10, 12, 15, TNF- and etc. The polyfunctional cytokine effect of monocytic-

macrophagal  series  is  determined by a  high degree  of homology in a  structure of  cytokine-



receptor [2]. IL-1 starts all cytokine cascade and is compulsory participant in the development

of specific and nonspecific immune reactions. Early protection of the organism occurring before

the  specific  immune  response  is  realized  by  -  and  -ІFN,  that  are  attributed  to  type  I

interferons, and produced by majority of immunocompetent cells: -ІFN is basically secreted by

leucocytes, monocytes and macrophages; -ІFN is secreted to a greater degree by fibroblasts. T-

and  B-lymphocytes,  endothelial  and  epithelial  cells,  NK-cells  possess  also  an  ability  for

producing - and -interferons. Interferons ( and ) are ones of essential elements for antiviral

protection of the organism and also have an inhibitory effect on growth and proliferation of

malignant cells (antiproliferative effect) and, to a certain extent, protect the cell from ionizing

radiation (radioprotective effect) [2].

It should be noted that the presence of changes in cytokine production can be a risk factor

of  further  disorders  in  the chain  of  immune reactions  that  can  result  in  the development  of

chronic pathology. In spite of cytokine variety, a synthesis of some of them is customary to link

with an activity of certain immunocompetent cells. So, the main indicators of monocytic and

macrophagal activity  is customary to consider  IL-1 and tumor necrosis factor (TNF)-; type I

Th-helpers (Th1) - IL-2 and  -interferon (-ІFN); type 2 T-helpers (Th2) – IL-4 and IL-10.

In this aspect we considered an interesting to study the effect of immunotropic preparations

ERBISOL® and ERBISOL® ULTRApharm on the state of functional activity in the peripheral

blood mononuclear  cells  (PBMC) by their  ability  for  producing cytokines  in  a  norm and in

oncopathology.

The aim of the work was to study  in vitro cytokine producing ability of the peripheral

blood  mononuclear  cells  in  healthy  donors  and  oncologic  patients  under  the  influence  of

ERBISOL® preparations.

Materials and methods.  The heparinized peripheral blood of 15 healthy donors and 18

patients with chronic B-cell lymphoid leukemia before and after specific course of chemotherapy

served as a material for examination. Мononuclears were separated by gradient centrifugation

(400 x g for 30 min at room temperature) using Ficoll Histopaque-1077 solution (Pharmacia).

The cells were then rinsed in cultured medium, centrifuged (250 x g 10 min), resuspended at a

density of 1,5 x 106 cells per ml. Cells were incubated for 24 hours at 37o C  in atmosphere of 5%

CO2/95%  air  without  mitogenes  (spontaneous  production),  with  addition  of  mitogenes  –

phytohemagglutinin  (PHA,  30  l)  and lipopolysaccharide  (LPS,  50  l).  The  preparations  of

ERBISOL®   class were added into the cell culture in an amount of 50  l  in working solution

1:100  [3].  Pharmacologic  activity  of  ERBISOL®  is  determined  by  the  complex of  natural

nonprotein low-molecular compounds of nonhormonal origin, obtained from animal embryonic

tissue containing glycopeptides, peptides, nucleotides and amino acids [1].
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After an incubation the cells were precipitated with centrifugation, the supernatants were

collected  and  preserved  at  -20о С up  to  testing  moment.   The  cytokine  concentrations  in

supernatants  were  determined  by  ELISA  (“Diaclone”,  French). A  functional  activity  of

monocytes/macrophages was studied by the spontaneous and induced production of IL-1, TNF-

, ІFN-/; of type 1 T-helpers (Th1) – by production of IL-2, -ІFN; of type 2  T-helpers (Th2)

–  by production of  IL-4 and IL-10.

The  results  were  analyzed were performed using the “Microsoft Excel” program.

Significance of differences was calculated taking into account the Student’s t-criterion.

Results and their discussion 

The performed examinations  connected with studying the  cytokineproducing ability of

PBMC in healthy donors in vitro are shown in table 1.  A significant reinforcement of IL-1, IL-2,

TNF-,  ІFN (,  ,  )  synthesis was occurred at cell incubation with the  preparations  of

ERBISOL® class in comparison with an effect of known mitogenes – PHA and LPS on PBMC

(fig. 1).

 

  Table 1. Cytokine production by blood mononuclear cells in healthy donors in vitro  (М±m)

Indexes Spontaneous                                 Induced by
     PHA     LPS ERBISOL® ERBISOL®

ULTRApharm
IL-1, pg/ml 44.97.1 76.27.3 * 101.13.7 * 193.211.4 * 180.914.5 *
IL-2, pg/ml 42.52.7 97.53.3 * 73.53.8 * 241.522.8 * 242.013.3 *
IL-4, pg/ml 12.70.8 13.31.0 16.81.2 * 2.81.0 * 3.11.0 *
IL-10, pg/ml 86.14.8 112.75.8 * 148.816.1 * 27.66.6 * 27.87.5 *
TNF-, pg/ml 23.83.2 40.13.5 * 77.06,8 * 395.018.4 * 360.922.0 *
-ІFN, pg/ml 40.03.5 58.57.4 * 44.56.2 102.07.7 * 160.814.4 *
-ІFN, pg/ml 21.63.3 50.99.8 * 30.94.9 84.97.4 * 118.012.3 *
-ІFN, pg/ml 58.06.3 148.05.7 * 117.915.6 * 257.713.8 * 328.419.9 *
* - significant differences comparing to the spontaneous production (Р < 0,05).

Under the ERBISOL® effect the IL-1 production was increased comparing to spontaneous

level in 5,7 times and at incubation with ERBISOL® ULTRApharm – in 4,0 times. The -,  -

and  -ІFN  content  in  the  supernatants  obtained  after  an  incubation  with  ERBISOL®

ULTRApharm exceeded the spontaneous level  to a greater  degree (4,0 – 5,5 – 5,7 times as

much), than under cultivation with ERBISOL® (2,9 – 3,9 – 4,4 times as much). In healthy donors

the preparations of ERBISOL® class had the greatest effect on PBMC ability to produce TNF-,

which level was relatively increased to its spontaneous level 16,6 and 15,2 times as much under

an incubation with ERBISOL® and ERBISOL® ULTRApharm, respectively (fig. 2). 

In contrast to PHA and LPS,  that stimulated the IL-4  and IL-10  synthesis in PBMC

culture of healthy donors, the preparations of ERBISOL® class had an inhibition effect on cells
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producers,  resulting  in  the significant  and practical  identical  decrease  in  the  level  of  these

cytokines in supernatants.

Thus,  experimental data revealed that preparations of ERBISOL® class possess the

immunomodulating properties,  so far as they can activate the cells of macrophagal-monocytic

link,  first of all reinforcing the   IL-1, TNF-,  ІFN-/ production, and also Тh1-lymphocytes,

increasing  IL-2 and  -ІFN synthesis  comparing  to  spontaneous their  synthesis  and under  an

effect of  basic mitogenes.  At that time ERBISOL®  and ERBISOL® ULTRApharm caused a

decrease of IL-4 and IL-10 synthesis  in culture of  mononuclear cells in healthy donors. It is

necessary to note that PBMC produce -, -, -interferons to a greater degree and IL-1 and TNF-

 to small degree in healthy donors under the  ERBISOL® ULTRApharm effect   comparing to

the preparation ERBISOL®. 

The second stage of investigation was the study the PBMC ability in patients with chronic

B-cell lymphoid leucosis to produce cytokines under an influence of ERBISOL®  preparations

before and after the immunotherapeutical course (table 2). 

Table 2.  Cytokine production by blood mononuclear cells in oncologic patients in vitro (Мm)

Indexes Spontaneous                                  Induced
     PHA     LPS ERBISOL® ERBISOL®

ULTRApharm
IL-1, pg/ml 125  .  0    7  .  6

39.42.0 
103  .  5    5  .  3   *

44.53.0
106  .  8    4  .  2   *
49.82.1*

95  .  6    2  .  3 *
83.25.2 *

66  .  1    6  .  6   *
103.24.8 *

IL-2, pg/ml 45  .  4    3  .  3
25.63.3 

174.6    12  .  0 *
29.82.2

125.4    12  .  3 *
27.82.7

197  .  2    7  .  7 *
73.03.2 *

134.7    4  .  1 *
54.32.9 *

IL-4, pg/ml 14  .  6    1  .  7
12.12.0

15  .  0    2  .  4
12.71.8

19.1    3  .  0
18.23.3

7  .  5    1  .  7 *
6.71.9 *

9.1    1  .  6 *
6.71.8 *

IL-10, pg/ml 129  .  3    11  .  3
116.06.6

143.8    11  .  0
138.08.8 *

170.0    10  .  7 *
156.16.3 *

79  .  1    6  .  1 *
59.34.6 *

62.3    9  .  4 *
41.35.9 *

TNF-, pg/ml 121  .  2    2  .  5
51.24.3 

151.1    3  .  5 *
71.53.4 *

177.9    5  .  7 *
90.92.3 *

426  .  8    6  .  6 *
155.04.4 *

286.5    4  .  8 *
106.34.5 *

-ІFN, pg/ml 40  .  9    5  .  3
20.23.6 

59.9    11  .  0
30.98.3

57  .  9    3  .  2 *
24.56.8

97.6    10  .  1 *
44.76.6 *

106  .  5    19  .  1 *
57.45.5 *

-ІFN, pg/ml 46  .  9    4  .  2
25.02.2 

150.9    2  .  1 *
61.93.4 *

96.9    2  .  6 *
46.24.4 *

246  .  6    6  .  3 *
100.42.0 *

351  .  2    3  .  5 *
109.04.4 *

* - significant differences comparing a spontaneous production Р < 0,05; in a numerator – data

before treatment, in a denominator – data after treatment
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As is obvious from the table, a characteristic peculiarity of cytokine profile is an initial

high spontaneous level of IL-1 and TNF- in the supernatants of mononuclear cells in patients

with lymphoid leucosis. An insignificant decrease in IL-1 (Р > 0,05) production and a significant

(P<0,05)  increase in TNF- synthesis were revealed in comparison with a spontaneous level

after a  cultivation with PHA and LPS.  The greatest increase in TNF- production and the

decrease in IL-1 synthesis were noted in PBMC supernatants in patients with lymphoid leucosis

after an incubation with the studied preparations (fig. 3, 4). As is shown from the figures 3 and 4,

dynamics of changes in IL-2,  -  and -ІFN,  IL-4,  IL-10  synthesis was analogous when the

production of these cytokines by PBMC in healthy donors, was in vitro studied, i.e. a significant

increase in IL-2,  -  and -ІFN secretion and an inhibition of IL-4  and IL-10 production were

observed.  A decrease in IL-4  production under effect of ERBISOL®  preparations is very

important in oncopathology,  so as a high IL-4  level limits  the development  of antitumorous

immunity, inhibiting the initiated IL-2 production, an activity of lymphokinactivated killer cells

(LAC) and monocytes by an inhibition of some cytokines (IL-1, IL-6, IL-8, TNF-), produced

by them. 

A decrease in spontaneous production of many cytokines comparing  the data before

treatment was noted after specific therapeutic course in patients with lymphoid leucosis (table 2).

An additional stimulation of blood cells in patients with lymphoid leucosis by PHA and LPS

mitogens  resulted  in  an insignificant  increase  of  Th1-cytokines  synthesis  comparing  to  their

spontaneous level. The greatest cytokine synthesis comparing to PHA and LPS was caused by an

induction by the preparations of ERBISOL® class that is indicative of recovery in functional

activity  of  mononuclears  in  patients  with  lymphoid leucosis.  IL-4  and  IL-10  content  in

supernatants, obtained after an incubation with the studied preparations, was significantly lower

of their spontaneous levels.

Thus,  analyzing  the  immunomodulating  activity  of  preparations  ERBISOL®   by  their

ability to produce cytokines one can note their high decree of an influence on activation of cell

immunity  (an  increase  in IL-1,  IL-2,  TNF-,  -  and  -ІFN synthesis)  on a  background the

decline of IL-4 and IL-10 synthesis. An activation of cell immunity has an directed character, i.

e.  contributes  to  reinforcement  of  antitumor  body  protection  and  an  increase  of  cytokine

production (first of all, TNF- and -ІFN) independently on an initial level under effect of these

preparations. At that time ERBISOL®  and ERBISOL® ULTRApharm can be considered as the

immunocorrectors with anti-inflammatory effect so as a decrease of pathologic high initial IL-1

level is occurred under their influence.

The performed studies allowed to establish some peculiarities  between the preparations

ERBISOL®  and ERBISOL® ULTRApharm under their immunomodulating influence (fig. 5, 6).

So, an effect of ERBISOL®  is manifested by the greater reinforcement of tumor necrosis factor
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(TNF)- production (in healthy donors and oncologic patients) and IL-2 (in oncologic patients),

that is indicative of its participation in an activation of antitumorous immunity at early stages by

activation of monocytes/macrophages and NK-cells. The preparation ERBISOL® ULTRApharm

induces  α-,  β-  and  -ІFN  synthesis  to  a  greater  degree  both  healthy  donors  and  oncologic

patients, and realizes more pronounced correction of IL-1 production synthesis in dynamics of

treatment in oncologic patients, that can be indicative of its ability to increase an antitumorous

and antiviral protection of the organism at the following stages, when the specific reactions of

the immune system are forming and developing on a background of decrease in inflammatory

process.

Conclusions

1. The preparations ERBISOL® and ERBISOL® ULTRApharm reinforce  IL-2 and -ІFN

production  by Th1-cells, exert stimulating influence on IL-1, TNF-,  ІFN-/ production and

decrease in IL-4 and IL-10 synthesis by Тh2-lymphocytes, that can be indicative of an activation

of cellular and an inhibition of humoral immunity in culture of the peripheral blood mononuclear

cells in healthy persons.

2. The  effect  of  preparations  ERBISOL® and  ERBISOL® ULTRApharm  lead  to  an

increase  in  TNF-,  -,  -ІFN  production  and  a  decrease  in  IL-4,  IL-10  synthesis  by  the

peripheral blood mononuclear cells in oncologic patients that provides with anti-tumor effect.

3. The preparations ERBISOL® and ERBISOL® ULTRApharm contribute to a decrease in

spontaneous high level of IL-1, produced by mononuclear cells in oncologic patients in vitro,

that is indicative of a possible antiinflammatory effect of these preparations.
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