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In Romania, the enhanced development of nuclear energy leads to an increase of
number of occupational exposed persons to ionizing radiation. Hence, a good knowledge of
effects of ionizing radiation exposure on human body is necessary.

Beginning with this decade, the opinion regarding medical surveillance of
occupational exposed persons to ionizing radiation has changed - the surveillance system has
to insure firstly the prevention of professional diseases.

It is important to select some biological tests as helpful indicators both in immediate
assessment and in health status prognosis for occupational exposed people in the future.

The fact that ionizing radiation leads to immune system modifications is well known.
In the last 20 years, the effect of ionizing radiation upon immune system was extensively
studied, as a result of an intense research activity and of an improvement of knowledge in the
field of immunology.

Researches have made important steps in understanding the mechanisms of action and
control for immune responses.

The immune system recognizes foreign entities (antigens) based on their molecular
traits, so the immune recognition takes place at a molecular level.

There are two types of immune responses: cellular and humoral. Both of them are due
to the activity of two kinds of cells, almost identical from morphological point of view: T and
B lymphocytes.

T lymphocytes mediate the cellular immune response, while B-lymphocytes mediate
the humoral one.

The immunosuppressive effects of ionizing radiation have been known for long time
in the history of radiobiology, being very well described ( Anderson and Warner ).

Recently, irradiation has also been associated with an increase of immune response
(Anderson 1980).

Radiation dose and the temporal relation between dose administration and antigen
presentation are the key elements in the occurrence of an increased immune response
(Anderson et. al 1980).

Based upon observations made by researchers, it has been suggested that the
increment of immune response as a reaction to small doses is associated with modification of
a T cell, very radiosensitive, that has a suppressive influence in normal condition.

Exposures to small doses have an effect on both effector and suppressive stage of
immune response.

Usually, B lymphocytes are more radiosensitive than T lymphocytes and
subpopulations of T lymphocytes have different radiosensitivities.

All the consequences of immune modulation can be devided into two types of
reactions named immunosuppressing and immunostimulating reactions.



Consequences of immunosuppression range from different forms of infections to
malignant conditions, while immunostimulation can be associated with allergic or
autoimmune diseases.

The nature of health effects of small doses of radiations is the subject of many
discussions.

Studies were conducted suggesting that there was a stimulating effect of small doses
of radiations in the course of defense mechanisms of human body.

Special literature mentions that doses as small as 0,2 Gy can lead to abnormalities in
the immune system.

We choose the lymphocytes subpopulations method taking into account that we are
interested in modifications determined by ionizing radiation upon immune system.

A number of 62 persons, employees of the Institute of Physics and Nuclear
Engineering - Magurele, Bucharest, were involved in this study. The radiation workers from 2
departments characterized by a high exposure to ionizing radiation were included, as follows:
� Group no. 1, consisting of 20 persons working at RWTS (Radioactive Waste Treating

Station), thus presenting both external and internal irradiation;
� Group no. 2, consisting of 18 persons working at RPC (Radioactive Isotopes Preparing

Center), a place where besides the radioactive contamination, the chemical risk was also
present.

� The control group (consisting of 24 persons) was formed of employees from the same
institute, with the difference that they were not radiation workers. 

For the statistical processing of the results the programs EPI INFO 6 and CIA were
used.

RESULTS AND DISCUSSIONS
The distribution according to the criterion of sex is similar for the exposed persons and

yet it is different from the one in the control group, this being due to the high rate of non-
response from the part of the subjects in this last group.

A mean age and a mean number of years of work distribution was made for the
investigated groups.

The dosimetric data originate only from photographically dosimetry and refer only to
external irradiation.

Significantly, when analyzing globally the lymfocytary modifications for T total (TT)
and/or B lymphocytes (either increments or decrements when compared to the normal values),
a noticeable statistic difference occurs among the groups in terms of the frequency of the
immune system modifications (Hi square test p=0.001).

Nevertheless, the separate analysis for T total and B lymphocytes reveals the fact that
for TT lymphocytes (Figure 1.) group no. 2 evinces modifications in cases of 39% of the
persons, while group no. 1 is characterized by a 20% rate of modifications; as far as the
control group is concerned, there were no persons presenting modifications. Using the "Fisher
exact" test, it can be noticed that the results are not significant from a statistical point of view,
although a higher percentage of persons presenting modifications in case of the second group.



Figure 1. The percentage of persons with modifications of the TT lymphocytes.

Concerning the B lymphocytes (Figure 2.), the situations is as follows: for group no. 2,
33% of the persons presented modifications; for group no. 1, 20%; for the control only 4%. In
spite of the fact that the differences are not statistically relevant, there is again a higher
percentage of persons presenting modifications in case of group no. 2.

Figure 2. The percentage of persons with modifications of the B lymphocytes.
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The results that were obtained for the TT lymphocytes, based upon the analysis of
distribution according to age evince a high percentage of persons presenting modifications in
the second group of exposed people, this occurring especially for persons over 40 years old.

Regarding the B lymphocytes, the modifications seem to present a similar frequency
for both groups of exposed persons.

The results are in accordance to those in special literature mentioning age as an
influencing factor in the capacity of defence of the organism.

As far as the distribution of lymphocytes modifications according to the number of
years of work is concerned, there is again a higher percentage in case of the second group.

The lack of statistical significance for the applied tests is greatly due to the numeric
quantum of the investigated groups.

The obtained results indicate a higher percentage of persons presenting modifications
among the radiation workers from the second group, both for T and B lymphocytes, but the
differences are not statistically significant.

THE STUDY LIMITS
- The non-response rate was higher for the control group when compared with the exposed

groups.
- The numeric quantum of the investigated groups. The low number of investigated persons

has resulted the impossibility of performing more elaborate statistics.
- The selection of the control group. It has been difficult to find a large number of control

subjects working at the same place, as a consequence of the lack of interest in case of
occupationally non-exposed to ionizing radiation persons. As special literature does not
mention sex as being a decisively relevant factor in the appearance of modifications of
the immune system, we have taken this control group into study.

- Exposure measurement.  The dosimetric data refer only to external exposure, there aren't
data regarding internal radioactive contamination or chemical exposure.

- Confounding factors. It was not possible for taking into consideration other confounding
factors, as diseases having an impact upon the immune system: from various infections
up to malignant illnesses that produce immuno-supression, or allergic diseases or auto-
immune disorders resulting in immuno-potentiating. This situation was due to the fact
that the data were available only by interview and not from medical records.

CONCLUSIONS
Taking into consideration the limits of the study, this has meant to be a descriptive one

in its attempt to analyze the relationship between the occupational exposure to low doses of
ionizing radiation and the possible modifications of the immune system.

The chemical hazardous exposure seems to contribute in the modifications of the
immune system along with the radioactive risk.

The results of the study support the idea that the occupational exposure to ionizing
radiation may have a role in the disorders of immune status. 


