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OVERVIEW:

This year, our research programme was particularly exciting as the new group structures
were established and newly denned projects were appearing in the Department of Radiation and
Environmental Biology:
1. Laboratory of Radiation and Environmental Cytogenetics,
2. Laboratory of Radiation and Environmental Mutagenesis,
3. Neutron Therapy and Preclinical Studies Group.

This year we reorganized our laboratory for cytogenetics studies while continuing our basic
research into the genotoxic effects of ionizing and nonionizing radiation, chemicals mutagenic
in the environment and their interaction with radiation. In two types of eucariotic cells we
continued the studies begun last year on the relationship between the amount of energy deposited
and the various types of damage that result from the exposure to fast neutrons and X-rays. We
extended our studies to look at the effects of low radiation doses in human blood lymphocytes
and we are now looking at possible increased levels of mutation in TSH system resulting from
low radiation doses of X-rays and 5.6 MeV neutrons. Finally, we started the new radiobiology
projects concerning comparisons between relative biological effectiveness of high LET radiation,
particularly neutrons from HFR JRC in Petten and fast neutrons from U-120 in Cracow in
the induction of various genetic end-points. Our proposals won grants to join the ongoing CEC
project CLLNCT aimed at the application of fission neutrons for cancer therapy. In co-operation
with the Radiobiology Group from the National Radiological Protection Board, Chilton, UK
and the Radiobiology Group from ECNICE in Petten, using our two best assays ( TSH and
CA in lymphocytes), we made our first attempt to compare experimentally the effectiveness of
fission neutrons and fast neutrons in the induction of gene and lethal mutations in Iradescantia
and chromosome aberrations in human blood lymphocytes. The studies of cytogenetic damage
induced by fast neutrons are almost finished, while fission neutrons are still under study.

Our environmental studies were also going exceedingly well. With an application of gene
mutations in Tradescantia assay (TSH) we continued studies into the genotoxic effects of organic
chemicals related to pesticides. We were looking for the results of both types of treatment:
individual and combined with radiation. In the field applications of TSH assay for in situ
studies of genotoxicity of ambient air pollution, we repeated monitoring at site of the primary
school No 12 in Cracow. At this site a new shield against traffic noise and pollution had just
been constructed, and our data showed a great improvement in air quality. Our studies in
situ with the TSH as a bio-indicator also demonstrated that a high genotoxic effect was to be
observed at the tested sites along the main traffic routes in Cracow. In some places the average
mutagenic effect observed was higher than that observed in the vicinity of the petroleum plant
in Plock. Due to our long term studies into the genotoxic effects of benzene related compounds,
two European Community grants (training + research) were given to join the ongoing project
in the field of environmental studies aimed at finding the cause or early markers and indicators
of the process involved in cancer and genetic damage induction. These grants will allow us to
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broaden further our research field, and to develop Unking programs between the Department of
Radiation Genetics and Chemical Mutagenesis at the Faculty of Medicine at Leiden University,
the Department of Genetic BIBRA, Carshalton and our Department. The studies on cytogenetic
damage in blood lymphocytes of persons occupationally exposed to benzene related compounds
have already been started, following parallel studies at BIBRA into the checking of the presence
of oncoproteins.

The third line of research in our Department is more linked to the possible improvement
that might be achieved in clinical cancer therapy. A. Cebulska-Wasilewska was successful with
a grant application to Gray Laboratory, Mount Vernon Hospital for participation in ESTRO
Advanced Radiobiology Course for Radiotherapists in late April 1993, which was followed by
a 2-day workshop devoted to techniques commonly used at Gray Laboratory. These included
cell culture, animal studies and molecular biology. Our own preclinical studies on early and late
health tissue response performed on C3H mice have been going on intensively this year. They
concerned various dose fractionation systems, and aimed at replacing the classical fractionation
system with a new shorter one that would give good clinical results. It should also be noted,
that besides our research goals we continued our duties connected with therapy treatment (one
week per month cycle), performing irradiation of patients of the Oncological Centre in Cracow
using the fast neutron beam from 9Be + d reaction at our U-120 cyclotron.
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Assoc. Prof. Antonina Cebulska-Wasilewska

REPORTS ON RESEARCH:

Comparison between ambient air genotoxicity in urban areas
with genotixicity of known mutagens

A. Cebulska-Wasilewska

The aim of the studies begun in 1991 was to compare the genotoxicity of ambient air in
two urban areas affected by benzene and petrol associated compounds. Various sites have been
tested in the Cracow area and in the vicinity of a petroleum plant in central Poland.

Iradescantia clone 4430 plants grown according to the conditions described elsewhere [1,2],
were exposed on sites potentially in danger of chemical pollution. In somatic cells of Tradescantia
gene, lethal mutations rates as well as disturbance of cell cycle were measured, beginning on
the 11th day of exposure, the biological effect of exposure being expressed as the number of
mutations per 100 hairs.

Studies performed in Cracow resulted in the highest value of mutation frequency, which was
observed in the year 1991, at the site situated about 30 meters from the heavy traffic road-
crossing near primary school No 12. The biological effect observed in plants exposed at that
place was significantly higher than at the site which was not affected by traffic pollution from the
crossroads (Table 1). In 1992 biological monitoring with TSH assay was performed in Cracow
at the sites situated along traffic routes. Differences between the levels of mutation observed
at those sites ranged from 0.25 to 0.33 mutations per 100 hairs. Chemical monitoring data
reported for the time of plants exposition showed that the levels of pollutant contents in the air
were much below permissible levels. In spite of that fact, the biological effects measured at sites
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