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The markers of oxidative stress as well as intracellular antioxidants (enzymatic and non-
enzymatic) were studied in 100 Chernobyl accident recovery workers(liquidators). Hormone
screening tests were carried out in 250 liquidators. All persons (mean age - 35 years) have got
external irradiation dose from 2 to 30 cGr. Control group was selected from persons of same
age having not participated in accident liquidation.
The significant antioxidant imbalance was found. ROS inactivating enzymes deficiency was
revealed in neutrofils, lymphocytes and alveolar macrophages (AM). For instance, superoxide
dismutase(SOD) activity in liquidator's AM was 2,8±0,3 U/mg protein (4,1-±1,8 U/mg
protein in controls, P<0,05). Catalase activity was also lower than in control group (P<0,05).
The significant disorder of the thiol-disulfide turnover was revealed: depression of reduced
glutathione by l,71-±0,46 umol/1 (control: 3,15±-0,34 u.mol/1, P<0,05). . The oxidative stress
destructive action realized in the conditions of excessive production of ROS, while the
antioxidant potential was diminished(P<0,05). The oxidative destruction of lipids and proteins
was found to be induced by free radical action. TBARS level in alveolar macrophages of
liquidators was more than three times higher compared to controls. Enhanced levels of protein
carbonyl groups were found as well.
The decrease of TT3 in liquidators was detected most frequently. In 19% liqudators examined,
TT3 was below the reference value (0,8 ng/ml). The TT3 level was registered at the low limit
of the reference range (0,8 ng/ml) in 18% of liquidators."Low T3" syndrome may be
considered as a cell protection weakening.
All the cellular protective mechanisms take part in processes of DNA synthesis and repair,
transcription and translation, cell respiration and metabolism. Significant impairment of the
cellular protective systems in liquidators could be regarded as a base of persistent
"chromosomal pathology" and imbalance of metabolism complicated by the various diseases
including oncology.

INTRODUCTION

Physical and biological consequences of liquidation of accidents at nuclear power stations are
generally considered as a result of damage to genome. It is the genomic damage that is believed
to increase mortality and lethality in the liquidators. It may cause not only oncologic diseases
but some other clinical disorders as well. At the same time, genomic damage itself may result
from both radiation and significant cell metabolism imbalance, including defects of DNA
repair and cellular defense systems.
One of such defense systems, the antioxidant system, carries out extremely important function
of cell protection from destruction by free radicals. Components of this system prevent
biomacromolecules from oxidative damage by reactive oxygen species (ROS). Besides that,
some antioxidants, e.g. reduced glutathione, are required for DNA repairing enzymes. Thyroid
hormones are known to possess antioxidant properties and able to accelerate DNA repair.
Hence, they also participate in cellular protection.
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MATERIALS AND METHODS

The markers of oxidative stress as well as intracellular antioxidants (enzymatic and non-
enzymatic) were studied in 100 liquidators. Hormone screening tests were carried out in 250
liquidators. All persons (mean age - 35 years) have got external irradiation dose from 2 to 30
cGr. Control group was selected from persons of same age having not participated in accident
liquidation.
The following parameters were chosen for the assessment of the antioxidant system: reduced
and oxidized glutathione levels of red blood cells [1], plasma protein thiol groups content [2],
antioxidant enzymes - superoxide dismutase (SOD) [3], catalase (C)[4], glutathione peroxidase
(GP) [5], glutathione reductase(GR) [6] of blood cells and alveolar macrophages. total T3
(TT3), total T4 (TT4), free T3 (FT3), free T4 (FT4) and thyroid stimulating hormone (TSH)
levels of plasma (commercial enzyme immunoassays by Hoffmann- La Roche, Switzerland).
The oxidative stress was asessed by superoxide and hydroperoxide generation by neutrophils
and mononuclear leukocytes of blood and by alveolar macrophages [7]. The degree of protein
and lipid oxidative destruction were determined by thiobarbituric acid-reactive substances
(TBARS) and carbonyl groups contents of plasma [8,9].

RESULTS

The significant antioxidant imbalance was found. ROS inactivating enzymes deficiency was
revealed in neutrofils, lymphocytes and alveolar macrophages (AM). For instance. SOD
activity in liquidator's AM was 2,8±0,3 U/mg protein (4,1-±1,8 U/mg protein in controls,
P<0,05). Catalase activity was also lower than in control group (P<0,05). The significant
disorder of the thiol-disulfide turnover was revealed: depression of reduced glutathione by
1,71-±0,46 umol/1 (control: 3,15±-0,34 umol/1, P<0,05). Actvity of antioxidant enzymes such
as GP and GR was higher in liquidators than in controls (P<0,05). The oxidative stress
destructive action realized in the conditions of excessive production of ROS, while the
antioxidant potential was diminished. Significantly increased superoxide baseline level was
detected in liquidators (68,7±-9,0 nmol/106 cells per 10 min,P<0,01) compared to control
(20,1-±9,1 nmol/10 cells per 10 min).The same pattern was detected in hydrogen peroxide
(controls: 39,8-±5,6 nmol/106 cells per 10 min, liquidators: 78,5-±22,2 nmol/106 cells per 10
min, P<0,01). The oxidative destruction of lipids and proteins was found to be induced by free
radical action. TBARS level in alveolar macrophages of liquidators was more than three times
higher compared to controls. The differences in TBARS in plasma were not significant.
Enhanced levels of protein carbonyl groups were found as well.
Average concentrations of thyroid hormones TT3 were found to be 0.9±0.11ng/ml: TT4 -
83,5±8,63ng/ml; TSH - l,45±0,5 mIU/1. The decrease of TT3 in liquidators was detected most
frequently. In 19% liqudators examined, TT3 was below the reference value (0,8 ng/ml). The
TT3 level was registered at the low limit of the reference range (0,8 ng/ml) in 18% of
liquidators. TSH concentration was raised in 12% cases (> 3,2 mIU/1). Moreover, in a half of
those cases the impairment of the negative feed-back relationship (TT3-TSH) was detected.

DISCUSSION

Reduction of TT3 in liquidators may be considered as a latent hypothyroid state, possibly due
to both direct influence of accident factors and the imbalance of thyroid hormones
conversion. Therefore, "low T3" syndrome may be considered as a cell protection weakening.
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The TT3 reduction was not accompanied by changes of FT3 and FT4. Hence, an impairment
of hormone transport mechanisms could be supposed. It is evidenced by decrease of the
T3/FT4 ratio.
It is known that thyroid hormones possess an ability to modify free radical damage to lipids,
proteins and nucleic acids by regulation of cellular metabolism. They therefore act as
antioxidants and cell protective agents.
All the cellular protective mechanisms take part in processes of DNA synthesis and repair,
transcription and translation, cell respiration and metabolism. Significant impairment of the
cellular protective systems in liquidators could be regarded as a base of persistent
"chromosomal pathology" and imbalance of metabolism complicated by the various diseases
including oncology.
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