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Abstract: The total antioxidant capacity of human sera was measured by the Randox TAS assay and an
average value of 1.55 mmol/L was found from 87 healthy adult persons. Exogenous antioxidant added
to the blood could be measured additively. Upon x-irradiation of whole blood samples the antioxidant
value decreased until 1 Gy linearly. Further decrease, however, after higher doses could not be de-
tected. Reductions of radiation-induced human lymphocyte micronucleus frequency as a cytogenetic
end-point were observed by increasing the exogenous antioxidant level in serum with a water-soluble
form of alpha-tocopherol, or a plant extract from Sylibum marianum L, in vitro.

1. Introduction
The knowledge on the quantities and effects of the antioxidants in the blood are important both for ex-
perimental pharmacology and clinics. In radiation biology, the developments of radiation effects or in-
juries are also influenced and modified by the actual antioxidant level. This might gain even a higher
importance following relatively low doses of ionizing radiations the latter being now more and more in
the limelight of radiation biology and radiation protection. Accordingly, we have initiated to reveal the
total antioxidant capacities of various individuals, to assess the decreases of these capacities upon vari-
ous doses of ionizing radiations, to investigate on the additivity of the endogenous and exogenous anti-
oxidant capacities represented by various compounds and finally, to investigate on the micronucleus
frequency as an end-point of radiation effects whether it can be influenced by various exogenous anti-
oxidants like a soluble form of alpha-tocopherol i.e. TroloxR and a plant extract from Sylibum maria-
num L, i.e. silibinin.

2. Materials and methods
The lymphocyte micronucleus assay was performed as described earlier (1). X-irradiation of the blood
samples was performed with a THX-250 x-ray equipment with conditions of 200 kV, 20 mA, 60 cm
SSD, 1 mm Cu filter, 0,287 Gy.min"1 dose rate at room temperature. - Randox TAS assay kit and
TroloxR were obtained from Randox Labs.Ltd, UK, silibinin from HegrimarinR (HEK Pharma Gmbh,
Germany) LegalonR (Madaus-Biogal Gmbh, Germany-Hungary).

3. Results and discussion

3.1. Total antioxidant capacity values in individuals
The total antioxidant capacity values of blood samples from healthy human adults were determined by
the Randox TAS assay.

The data are shown on Table 1. From this relatively large number of determinations it can be seen that
there are considerable differences in the TAS value of individuals by a factor of appr.3. A negligible
decrease of app. 8 per cent occurred when the samples were stored before determination at -20°C for a
few days.

Table 1. Total antioxidant status of human sera as determined by the Randox TAS assay

Number of determinations 87
Average value, mmol/L 1.547
SD ± 0.408
Minimum individual value 0.774
Maximum individual value 2.440
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The values obtained in our Laboratory are in good agreement with those of others (2). With silibinin
added to the blood up to a range of proportions of 1:1 a linear additivity was found in the endogenous
and the exogenous values. It is obvious, however, that further determinations are needed in even larger
population as well as following various conditions like habitual, alimentary, occupational and envi-
ronmental ones. These studies will gain more and more importance in occupational and public health.

3.2. Radiation-induced decrease of the total antioxidant capacity of human sera

Following x-irradiation of human blood samples with various doses the total antioxidant status values
(TAS) were determined. As it is seen on Table 2 the TAS value decreased linearly until 1 Gy, then no
further decrease could be observed. This surprising limitation could exhaust only app. 20 to 40 per cent
of the TAS value. Of course, individual differences appeared. The data suggest that only an "easily
available" fraction of antioxidant was reactive with the radiation-induced free radicals. The "non-
available" fraction might be 60 to 80 per cent of the TAS value.

3.3. Use of human lymphocyte micronucleus assay to detect the effects of antioxidant condi-
tions in development of radiation injuries

The micronucleus assay proved to be a valuable tool in detection of injuries either from ionizing radia-
tions or various environmental chemical pollutants as well as in assessing individual sensitivities (3,4).
Therefore, the antioxidant capacity-dependence was studied. Well detectable reduction of the micronu-
cleus frequency values were found when the whole blood was supported by a soluble form of alpha-
tocopherol, the TroloxR, i.e. 500 umol reduced the radiation-induced increment by 50-60 per cent in
the dose range of 0,25 - 1,5 Gy. The silibinin in 100 jag per ml resulted in 50 per cent protection at 0,1
Gy while at higher dose - 1 Gy - 300 u,g per ml gave the same effect (5). These data indicate that at
moderate dose levels the micronucleus frequency as an indicator of radiation injury depended on the
antioxidant modifying factor Our present findings are in good agreement with the earlier ones, when as
OH* radical scavenger, ethanol was used (6).

Table 2. Radiation-induced decrease of total antioxidant status (TAS) value of human plasma from
whole blood x-irradiated, in vitro

0
0.3
0.5
0.7
1.0
2.0

Dose
Gy

Average +_ SD^

1.94
1.77
1.66
1.45
1.35
1.36

mmol per L

0.32
0.29
0.29
0.24
0.23
0.22

Minimum and maximum values
mmol per L

1.48-2.28
1.43-2.10
1.32-1.98
1.12-1.69
1.04- 1.59
1.08-1.59

Percentual decrease
%

100
91
85
75
70
70

+ Determination from 5 persons1 blood samples

4. Conclusions

The quantitative data on the individual antioxidant status under various conditions are getting impor-
tant indicators of health status. In radiation biology, the correlation of dose and response might be
modulated by that, too. It is obvious that beside the actual individual values the population background
also might be a good indicator for public health aspects. Accordingly, a wide collaboration is needed to
reveal the spreading of individual values and to study the distribution characteristics in a large healthy
population, including e.g. age-dependence, as well as under various pathological conditions or under
environmental pollution. The human lymphocyte micronucleus assay proved to be a proper in vitro
technique to screen antioxidant efficiencies. Our data demonstrate a few aspects of these approaches.
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