H-15 Composition of raw material

FeOby A NDBS GiFENERIREH S SAR TR LR

A.B.Lisitsyn, A.D.Durnev, A V.Oreshenko, L.S. Tyurina , All-Russian Meat Research
Institute , Talalikhina 26, 109316, Moscow, Russia

Key words: food, genetics, mutation, mutagens

Mutation damages of genetic structures play a major role in maintaining the level of
hereditory, cogenital and oncological diseases. Foods are an essential source of chemi-
cal mutagens, which can get into the animal products from the environment, can form du-
ring thermal treatment or can contaminate raw materials and foodstuffs during storage.
Numerous ingredients of foods that are used in current food technologies can also have
mutagenic properties (1-3). )

Generally accepted methods to combat the negative, long-term consequences of induced mu-
tagenosis are the investigations designed for detection of mutagens and their subsequent
limited use and prohibition.

However, in the field of food toxicology this problem has not yet got due methodological
support and methodological solution. It can be assumed that a series of tests that were
used in evaluation of drugs safety (6) would serve as a basis of evaluation of mutagene-
sis of food components. However, in future the original methodology for the investigati-
ons into mutagenesis in food technology will be urgently needed. It seems that the main
efforts should be concentrated on scientific support of the selection of adequate test
objects of these investigations, determination of the time and extent of exposure of the
studied sample. Without these data the reliable extrapolation of experimental data on
humans is impossible.

Special attention should be paid to the study of mutagenic properties of most widely
used food additives and contaminants. Food additives that possess mutagenic activiies
should be substituted by non-mutagenic ones. Detection of mutagenic properties of conta-
minants will require development methods of their chemical detection in commercial lots
of raw materials and products to prevent the consumption of contaminated products.

The information that some treatments of food raw materials can produce mutagenous compoO
unds from non-mutagenous pre-cursors (pyrrolizates of proteins, super-acidified fats)
(1), will encourage to carry out special investigations for detecting potentially dange-
rous technologies with the aim of their improvement or substitution.

Together with the studies of genetic safety of foodstuffs the problem of the influence
of the foods substances on mutagenic effects of medium xenobiotics is being investiga-
ted. Nowadays there are proposals according to which foodstuffs must contain compo~
unds, having preventive, for example, antimutagenic properties (2,7)

To develop this idea, antimutagenic properties of ubigquinone 10 (Q-10) and apo-caroten€
in vivo were investigated. The first one is the natural component of the tissue of ver-
tebrates, the second one - a food natural colourant.

The males of mice of line C57BI/6 were used as test-objects. The investigations were€
carried out by the method which considered the cells with chromosomal aberrations in the
cells of the bone marrow of the animals (8). In each series of the experiments 4-5 anil-
mals were used, 100 cells were analysed from each animal. Q10 and apo-carotene were int-
roduced per os, concurrently with mutagens - prooxidant dioxidin and alkylating agent
cyclophosphane that were introduced ventrally.

Dioxidin at doses of 100 and 300 mg/kg induces chromosome damages at 5. 8 and 20. 4% of
investugated cells, Q-10 at a dose of 20 mg/kg eliminates completely the effect of muta-
gen, used at a dose of 100 mg/kg. Ubiquinone-10 at doses of 2 and 20 mg/kg statisticall¥
valid reduced a cytogenetic effect of dioxidin, as used at 300 mg/kg, by 33 and 9 ?v
respectively. Apo-carotene at a dose 50 mg/kg reduced a cytogenetic effect of dioxidin
(300 mg/kg) by 36% (P < 0.05), but not active at less doses.

Cyclosphane at a dose 20 mg/kg induced chromosome damages in 9.6 - 14. 2% of investigated
cells. Q-10, wused at 2 and 20 mg/kg, induced statistically reliable decrease of cellS
as damaged by mutagen, by 42-46% A similar effect was exhibited by apo-carotene at
a dose of 50 mg/kg.

It is assumed that antimutagenic activity of @-10 and apo-carotene may be accounted for
by antioxidant properties of these compounds.

Detection of antimutagenic activity of Q-10 and apo-carotene opens prospects for itS
application within foodstuffs that can be recommended for consumption by people who have
contacts with genotoxical agents, for prevention of long-term effects of induced mutageé~

nesis.

Thus, at the present time two interconnected directions, ensuring genetic health of po~
pulation are being formed in a food toxicology. The first one is the prevention of con~
sumption of food mutagens and can be solved within the frames of sanitary-hygiene an
genetic approaches. The second one should be provided by development of foodstuffs, the€
components of which can prevent from damaging effects of environmental mutagenic fac~
tors. Large groups of populations have direct contact with mutagens in usual 1life, ?t

work, therefore the development and introduction of food antimutagens have large medicl~
nal and social importance.
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