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Abstract
It is known that bone marrow progenitor (CD34+), tymocytes and peripheral

blood lymphocytes (PBL) are most radiosensitive than other cell types. Even low doses
of radiation induce apoptosis. The investigators suggest that it is possible relationship
between synthesis and production of cytokines and apoptotic process. With the purpose
to determine correlation between expression of Fas-antigen and synthesis of cytokines
after low doses irradiation the experiments by irradiation PBL of healthy persons in
vitro were held. Cells were X-irradiated by 12,5, 25 and 50 cGy. In consequence of the
experiments increasing of Fas-antigen was revealed. This increasing correlated with
changing in synthesis and production of cytokines. Also the Chernobyl's accident
liquidators (CAL) were investigated. After comparison data in the group CAL (I) with
data in the control group (II) increasing of Fas-antigen expression was revealed. Also in I
group was discovered increasing of the cell number sinthesied interleukine-4 (IL-4) and
interleukine-6 (IL-6). Interleukine-1 p (IL-1 P) producting cell were decreased. These
changes have been correlated with degree of immunodeficiency at CAL. These data
allow to consider the apoptosis as cell mechanism included in pathogenesis of diseases,
wich can be showed later long time after irradiation.

1. Introduction
All multicellular organisms have mechanisms for killing there own cell and use

phisiological cell death for defence, development, homeostasis and aging. Studies on
dying cells reveal two differential types of cell death: necrotic death and apoptotic or
programmed cell death. Apoptosis as a kind of the cell death was orriginally recognised
by Kerr, Wyllis & Currie [1] who coined the term "apoptosis" to specifically distinguish
programmed cell death from necrotic death. A trenendous variety of both chemical
and phisical stimuli can induce apoptosis. The normal healthy immune system utilizes
apoptosis to regulate the numbers of effector lymphocytes in the body both prior and
following exposure to foreign antigens [2]. Apoptosis is included in the pathogenesis
of variety of diseases : cancer [3], acute inflammatory diseases [4] and autoimmunity [5].
It has been demonstrated that apoptosis induced by low doses of ionising
irradiation [6,7]. The exposure by X- irradiation resulted in apoptotic changes in all
lymphocyte subpopulations. Natural killer (NK) cells were the most radiosensitive,
whereas CD8+ and CD4+ cells were relatively radioresistant [8]. Investigators [9]
suggested that radiation- induced diseases of immune sistem resulted in
immunodeficiency depended on dose of irradiation and time after irradiation. There
is considerable interest is weather cytokines could protect or promote PBL apoptosis
induced by radiation. It is known that IL-ip is a most effective protective after
irradiation [10]. In the contrast TNF-a promote apoptosis in PBL [11]. Apart from IL-
ip other cytokines demonstrated protective actions: IL-2, IL-4, IL-7 inhibited
differentially radiation-induced apoptosis in PBL subpopulations [8], IL-10 - in B cells
of lymph node germinal centers [12].
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2. Materials and methods
Peripheral blood from healthy adult volonteers (n=15) and CAL (n=18) was

collected. For experiment blood samples from volonteers was irradiated by 12,5; 25 and
50 cGy.

To reveal the apoptotic cells 100 uJ of heparinised peripheral blood was
incubated with RD-conjugated anti-CD95 monoclonal antibody (mAb) for 45 min at
room temperature and washed once in PBS. RD-conjugated anti- mouse IgM was used
as the control. After two washes these cells were lysied and fixed by whole blood
lysing reagent (Coulter, USA) for 1 min at room temperature.

To analyse of cytokine synthesis and production in single cell level the peripheral
blood mononuclear cells (PBMC) were isolated by Ficoll-Hystopaque density
gradient centrifugation. After three washes PBMC were incubated with non-
conjugated anti-IL-ip mAb, anti-IL-4 mAb, anti-IL-6 mAb, anti-TNF-a mAb and
anti-IFN-a mAb for 30 min at 4°C. Than PBMC were stained with FITC for 30 min at
4°C. FITC-staining PBMC without mAb was used as the control. To analyse the
PBMC cytokine synthesis saponin was used as detergent.

To analyse cells by flow cytometry all kinds of cell: non-irradiated, liquidator's
PBMC and irradiated cells from healthy persons were washed once in PBS and
evaluated by EPICS XL (Coulter Corporation, USA).

Number of lymphocytes subpopulations was estimated by using anti-CD4,
CD8,CD16,CD20 mAb.

We are applied the methods of variation statistic and statistical significance was
assesed using U-test Mann-Whitney.

3. Results
Data have been recieved in our experiments demonstrated increasing of Fas-

antigen expression after exposure by radiation(4,2±l,2% cells in the control group;
31,4+6,8% after exposure by dose 12,5 cGy, p<0,001 ; 18,0+3,2% after exposure by
dose 25 cGy, p<0,01 ; 22,0± 4,4 % after exposure by dose 50 cGy, p<0,01) (fig.l).
Obtained data correlated with decreasing of CD 16 cells after irradiation wich appears
most radiosensitive then other lymphocyte subpopulations (tabl.I).

In the experiment we was shown decreasing of IL-ip producing cell level after
irradiation at dose 12,5 cGy and significant increasing TNF- a producing cells in the
same dose and 50 cGy (as compared with control) (tabl.I). At doses 25 and 50 cGy were
obtained increasing of IL-4 synthesing cells (tabl. I). The number IFN-a producing cells
was higher (p<0,05) after 50 cGy x-irradiation (tabl. I).

Together with experimental study CAL were investigated. We obtained
increased number of apoptotic cells ( 13,4±2,2% as compared with 4,17±1,2% in a
control group, p<0,001) (fig. 1). CAL also had decrease number of cell producting
IL-ip which is appear the most of significant protector from radiation and decreased
number of cell with IL-6 synthesis. Changes in Fas-antigen expression, cytokines
synthesis and production at CAL correlated with degree of immunodeficiency.

4. Discussion
It is known that low doses of ionising radiation in experiments results in

initiation of apoptosis in immune system [6,7]. The main role in immune cells
apoptosis play thedisturbances of cytokine synthesis and production( IL-ip, IL-4, IL-6,
TNF-a) [8,10]. Our data confurmed these positions. Disturbances in cytokines synthesis
and production in I group (CAL) in many respects coincide with experimental data.
Monitoring of blood sera cytokine levels in I group testify permanent increasing of
TNF-a, promoting apoptosis. In contrast data about decreasing the number of cells
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producting IL-ip permit to propose the existance of prolonged mechanism supporting
the disturbances in cytokine synthesis and production, inducing apoptosis, which play
certain role in pathogenesis of diseases in this group.
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Figure 1. Fas-antigen expression in PBL of control group, liquidators and after
irradiation in vitro.

Table I. CD 16+ cells and lymphocytes with surface and intracellular forms of cytokines
in control group, liquidators and after irradiation in vitro.

Parameters

CD16
Interleukine-1(5 (surface)
Tumor necrosis factor a
(surface)
Interferone-ct (surface)
Interleukine-4
(intracellular)
Interleukine-6
(intracellular)

Control group

22,0±l,9
7,7±1,2
3,7±l,0

3,l±0,9
5,6±1,1

12,1±1,5

Content oi* lymphocytes (%)
Experimental group

12,5 cGy
17,0±0,4*
5,0±2,3*
7,8±1,5*

4,9±1,2
8,2±l,3

12,8±2,4

25cGy
18,6±1,6
8,8±1,9
7,0+2,0

4,6±1,2
10,5±l,6*

10,8±2,2

50cGy
20,6±l,3
8,2±2,1
6,8±1,3*

6,8±1,8*
7,8+1,1*

12,5±1,8

CAL

20,9±0,5
4,0±0,7**
3,8+0,8

3,3±O,7
7,8±1,7

5,6±0,9**

* - p<0,05, ** - p<0,01 in comparison with control group
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