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ABSTRACT

- The present work was planned to investigate the genotoxic effect of
some fast foods upon Allium cepa as well as Vicia faba genome. Potato and
com chips in addition to Burger were chosen and the water-soluble fraction of
these foods were tested using six different concentrations of each food and
three different treatment times i.e., 6; 12; and 24 hrs. Cell proliferation was
examined by estimating mitotic activity and phase indices. Examination of
chromosomal aberrations was carried out. The results obtained indicated that
the water-soluble fraction of the tested foods was proven to be a positive
clastogen, since significant increases of different types of aberrations were
observed. These abarrations were found to increase with the increasing of the
tested concentrations and treatment times as well.

INTRODUCTION

Almost at the same time as the first reports appeared regarding the -
presence of mutagens in beef extracts in broiled and fried meat, and in fish,
Maillard reactions were suggested to be involved in their formation (Spingam
and Garvie, 1979; Powrie et al., 1981; Sugimura et al, 1982; Matsushima,

- 1982; Shibamoto, 1983).

Maillard reactions or nonenzymatic browing reactions are among the most
important reactions affecting food quality during storage and heat treatment.
The reaction rate is dependent on temperature and water content. In
comparatively dry food systems, such as grains, flours, etc., the reaction may
take place at temperatures well below 100 C but the rate increases rapidly at
temperatures above 100 C, especially since the water content then is usually
decreased. ‘

. Among the positive effects of Maillard reactions are for instance,
development of flavors, texture, and brown pigments, which all contribute to the
palatability of cooked foods. Moreover, antioxidative as well as antimicrobial
effects of Maillard reactions have been reported (Eriksson, 1981; Waller and
Feather, 1983). Among the negative effects are miscoloring and off-flavors
during food storage. From a physiological point of view, destruction of protein
quality due to Maillard reactions has attracted a great deal of aftention.
Especially lysine, with its free amino group, reacts readily, with loss of its
biological value. Animal studies have demonstrated toxic effects of certain
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Maillared reaction products on liver and kidney (Mauron, 1981). However, medi-
term studies on laboratory animals fed a diet containing Maillard-reacted foods .
have not evidenced any toxic effects as long as the diets have been optimal in
all essential nutrients (Waller and Feather, 1983). On the other side these
feeding experiments were too brief for evaluation of any tumor-inducing effects.
This aspect needs more attention when considering the newly reported
genotoxic effects of model systems of Maillard reactions (Jagerstad et al.,
1986).

Allium cepa and Vicia faba display qualities that have long made them a
useful subject for cytological study i.e., their large chromosomes, comparatively
low chromosome number (2n = 16 & 12) availabilty and ease of handling.
Presently, Allium cepa and Vicia faba are being used as a plant test system to

.assess - -the- mutagenic potentials of environmental chemicals by many
investigators (e.g. Badr, 1983, Badr et al., 1983 and Al-Ayoubi, 1998).

In fact, there are two cytogenetic tests that can be performed in Allium cepa
and Vicia faba i.e., the root-tip mitotic and PMC meiotic systems. The former is
more widely used and better validated than the latter, especially when chromatid
aberrations are used as the indicators of mutagenicity.

However, this plant cytogenetic test system is efficient in the preliminary

screening of chemical mutagens. It is simple and economical test, and the -
- results can be obtained in 48 hrs. Comparative studies of a given chemical
under Allium; Vicia., and mammalian system (such as human lymphocytes) are
strongly encouraged in order to establish the correlation between the
chromosome breaking ability of chemicals in plant and animal system.

The present work aims at disclosing the capability of some fast foods in
inducing cytogenetic damage in higher plant chromosomes. To achieve such a
purpose Comn chips; Potato chips and Burger were locally purchsed and tested
employing Allium cepa and Vicia faba genome. A

Materials and Methods
Materials:

Allium cepa bulbs and Vicia faba seeds were used in this work.

Three fast foods i.e., corn chips; potato chips; and prepared Burger were
locally purchased and tested.

Methods:
Preparation of food material:
From each type of fast foods six concentrations were freshly prepared.

These concentrations are 10; 20, 30, 40, 50 and 100 g per litre. Each

concentration was prepared as follows :
The proper amount was grmded well in a morter and mixed with one litre

of tap water; shaked overnight on a shaker, centrfigued at 2000 r.p.m. for 15
min., and filtered. The supematant was saved and immediately used.
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Germination of plants:
Alium cepa
Bulbs were allowed to geminate at 25 C using special Jars on tap water
_until a length of 0.5 cm for adventitious roots had reached, then they were
subjected to treatment by transferring them on Jars containing the previously
mentioned supernatant for different times of exposures, i.e., 6; 12; and 24 hrs.
Vicia faba
Vicia faba were soaked in running tap water for 24 hours, transferred to
petri dishes on moistened filter paper and allowed to germinate in dark at 25 C.
- The filter paper inside each dish was moistened with tap water every day. When
- the primary root reached about 2 cm, the apical meristem was cut in order to
stimulate the growing of secondary roots. When secondary roots on each
primary one reached about 1 cm in length, seedling were then transferred in
petri dishes and predetermined concentration was added. Six concentrations
were treated. Secondary roots were treated with the proper concentration for 6;
12 and 24 hours, while the control group was on tap water only. After treatment;
root-tips of secondary roots and of Allium cepa adventitions roots were cut and
transferred to cold glacial acetic acid for one hour and transferred to a fixative
solution (Carnoy's solution), and the well known acetocarmine technique
_ (Darlington and La Cour, 1960) was used to examine the mitotic activity as well.
The frequency of mitotic activity (mitotic index) was calculated as the ratio of the
total number of normal dividing cells to the total number of examined cells. The
frequency of each type of mitotic aberrations was calculated as the ratio of cells
containing this type of aberration to the total number of dividing cells.

RESULTS
Mitotic activity
The effect of water- soluble fraction of the tested fast foods upon cell
- proliferation of Allium cepa as well as of Vicia faba root cells was investigated.

Tables (1-18) illustrate the effect of potato and corn chips and of Burger
upon cellular activity. The results showed that the water-soluble fraction of these
foods displayed cellular toxicity upon Allium cepa and Vicia faba as well.

In Allium cepa, mitotic activity ranged from 12.9% to 16.21% in the
control group. it decreased to be 4.6; 3.2; and 1% for potato chips at the heighst
tested concentration for different time treatments.

Table (8) shows that, at the heighst tested concentration of Burger

_(100g/ L), no divided cells were obtained, giving an evidence for complete
cellular toxicity after 12hrs treatment time. After 24 hrs treatment time no divided
cells (Table, 9) at the level of 50 and 100 g/L were observed.

Table (18) shows the effect of Burger upon Vicia faba cells. At the level
of 40; 50; and 100 g/L, no divided cells were observed, refiecting cellular toxicity
of water soluble fraction of Burger.
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The present study showed that all tested foods were effective in causing
significant decreases in cell proliferation in Allium cepa root cells and Vicia faba -
as well.

Chromosomal aberrations:

Tables (19-36) illustrate the effect of the tested foods for their
clastogenicity upon Allium cepa and Vicia faba chromosomes.

Fragments, ring chromosomes; stickiness; gaps; and C-Metaphases
were observed. They increased with the increasing of the tested concentration
as well as with the treatment time that ranged from 6 to 24 hrs. For example,
abarrant metaphases in Allium cepa (Table, 19) were;2% for the control group.
They ranged from 4.2 to 15.4% after 6 hrs treatment time, and from 2.3 to 21.50
after 12 hrs treatment time (Table, 20) and from 3.5 to 24.40% after 24 hrs
treatment time (Table, 21) , giving a strong evidence that water-soluble fraction
of potato chips was shown to be a positive clastogen. Figures (1-10) illustrate
the positive effect of the tested foods upon Allium cepa and vicia faba genomes.

|

Table 1. -~ Mitotic and phase indices in Allium cep%a root cells

after treatment with potato chips extract for 6 hrs.

_griL *Mi Prophase Metaphes  Anaphase  Telophase
© Control - - 14.84 4.20 5.01 3.10 2.53

10 12.42 6.00 2.02 2.30 2.10
20 11.66 6.20 2.01 1.8 1.61
30 11.14 7.02 1.86 1.06 1.20
40 11 7.12 1.82 1.02 1.04
50 9.29 7.24 1.23 0.41 0.42
100 4.6 4 - - 0.6
* Mitotic index.
Table 2. Mitotic index and phase indices in Allium cepa root

cells after treatment with potato chips for 12 hrs.

_griL Ml Prophase Metaphes Anaphase  Telophase
Control 16.21 5.01 6.00 3.00 2.20
10 11.14 7 2.14 1 1
20 11.8 7 1 1 28
30 10.01 8 1 1.01 -

40 9.02 8 1.02 - -
50 8.4 7.8 04 0.2 -
100 3.2 3.1 - - 0.1

Vol. 8 (3), 2003 412



J. Adv. Agric. Res.

Table 3.

Mitotic index and phase indices in Allium cepa root
cells after treatment with potato chips for 24 hrs.
- griL Mi Prophase ' Metaphes Anaphase  Telophase
Control 129 - 52 4.1 14 2.2
10 10.2 6 1.2 14 16
20 8.62 6.20 1.00 0.40 1.02
30 6 5.1 0.4 0.2 0.3
40 4 3.2 0.2 - 0.6
50 2 2.00 - - -
-100 1 1 - - -
Table 4. Mitotic index and phase indices in Allium cepa root
cells after treatment with com chips for 6 hrs.
griL Mi Prophase Metaphes Anaphase Telophase
Control 14.84 420 5.01 - 3.10 2.53
10 14.02 412 420 2 3.70
20 13.10 4.01 3.88 3.21 2
30 12.00 5.20 2.00 25 2.3
“40 11.08 6.20 1.7 212 1.06
50 10.42 6.50 0.80 1.04 2.08
100 4.11 4.00 - - 0.11
Table 5. Mitotic index and phase indices in Allium cepa root
cells after treatment with com chips for 12 hrs. _
grit Mi Prophase Metaphes Anaphase Telophase
Control 16.21 5.01 6.00 3.00 2.20
-10 121 6 3 1 2.1
20 10.1 7 2.1 0.2 0.8
30 9.2 7 1.2 0.6 0.4
40 6.2 5.2 - - 1
50 5.3 4.3 - - 1
100 2.1 2.1 - - -
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Table 6. Mitotic index and phase indices in Allium cepa root
cells after treatment with corn chips for 24 hrs. -
_grlL Ml Prophase Metaphes Anaphase  Telophase
Control 12.9 5.2 4.1 14 22
10 113 4 3 2 23
20 94 5 14 2 1
30 7.2 5.2 1 1 -
40 4 2 1 0.6 0.4
50 2 1.8 - - 0.2
100 1.2 1.2 - - -
Table 7.  Mitotic index and phase indices in Allium cepa root
cells after treatment with Burger for 6 hrs.
_griL MI Prophase  Metaphes  Anaphase  Telophase
“-Control = 14.84 420 5.01 -3.10 2.53
10 13.20 5.1 41 2 2
20 12.50 5.60 3.20 12.00 . 1.50
“80 11.00 ' 580 220 1.2 1.8
40 92 . 62 1.2 0.6 1.2
50 8.2 6.4 - 1.2 0.6
100 6 6.00 - - -
Table 8. Mitotic index and phase indices in Allium cepa root
cells after treatment with Burger for 12 hrs.
grlL Mi Prophase Metaphes  Anaphase  Telophase
Control 16.21 5.01 6.00 3.00 220
10 9.4 5.6 14 0.60 1.44
20 8.04 48 12 1.24 0.8
30 6.21 3 1.2 1.01 1
40 4.1 2.1 - 1 1
50 21 21 - - -
100 - - - - -

Vol. 8 (3), 2003

414



J. Adv. Agric. Res.

Table 9.

Mitotic index and phase indices in Allium cepa root
cells after treatment with Burger for 24 hrs.
_griL Ml “Prophase ~ Metaphes Anaphase Telophase
Control 129 5.2 A 14 22
10 6.04 42 - 1 0.84
20 5.36 38 - 0.23 1.30
30 412 3.17 - 0.66 . - 0.29
40 2.01 2.01 - - -
50 - - - - -
100 - - - - -
Table 10. Mitotic and phase indices in Vicia faba root celis after
treatment with pofato chips extract for 6 hrs.
grlL Mi Prophase Metaphes  Anaphase Telophase
Control 9.12 2.00 452 1.20 1.40
10 8.01 3.00 3.00 1.00 1.01
20 7.92 3.10 2.02 1 1.80
30 6.22 4 1 0.4 0.82
40 428 4 - - 0.28
50 2.1 2 - - 0.1
100 - - - - -
Table 11. Mitotic and phase indices in Vicia faba root cells after
treatment with potafo chips extract for 12 hrs.
gr/L Ml Prophase Metaphes  Anaphase Telophase
Control 11.20 26 5.2 14 2.00
10 7.60 3 22 13 1.1
20 7.2 4 1.2 1 1
30 6.3 4.4 0.6 - 13
40 3 3 - - -
50 1.02 1.02 - - -
100 - - - - -
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Table 12. Mitotic and phase indices in Vicia faba root cells
after treatment with potato chips extract for 24 hrs.

griL Mi Prophase _ Metaphes 'Anaphase  Telophase
Control 9.03 2.00 5.00 1.00 1.03
10 4.04 2 1 0.04 1.00
20 3.06 2 1 0.06 -
30 3.01 24 - 0.01 0.60
40 2.20 2.20 - - -
50 - - - - -
100 - - - - -

i
_ Table 13. Mitotic and phase indices in Vicia faba root cells after
: treatment with Comn chips extract for 6 Ars.

griL Mi Prophase = Metaphes |Anaphase Telophase

Control 9.12 2.00 4.52 1.20 1.40
- 10. 9.4 3 35 24 0.5
20 7.8 3 2 1.2 1.6

30 7.61 4.1 1.2 1.01 1.3

.40 6.8 48 1 ?.8 0.2

50 -3.0 3.00 - _, -
. 100 20 - - 200 - i -

§ . RS

Table 14. Mitotic and phase indices in Vicia faba root cells after
| treatment with Com chips extract for 12 hrs.

ar/L Mi Prophase Metaphes Anaphase Telophase

Control 11.2 2.60 5.20 1.4 2.00
10 8.6 4.00 2.00 1.20 1.40
20 6.90 4.00 1 0.80 1.10
30 6.20 4.20 0.80 - 1.20
40 5.80 4.60 0.40 - 0.80
50 3 2.8 - - 0.20
100 1 1 - - -

Table 15. Mitotic and phase indices in Vicia faba root cells after

treatment with Com chips extract for 24 hrs.
_griL Mi Prophase Metaphes | Anaphase  Telophase
Control 9.03 2.00 5.00 1.00 1.03
10 6.06 4.20 1.00 0.60 0.80
20 4.70 3.01 0.80 0.19 0.70
30 416 3.00 0.60 0.22 0.34
40 3.01 3.01 - - -
50 1 1 - - -
100 - - - - -
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Table 16. Mitotic and phase indices in Vicia faba root cells after
i treatment with Burger extract for 6 hrs.

griL Mi Prophase Metaphes Anaphase  Telophase
Control 9.12 2.00 4.52 1.20 1.40
10 9.01 3.00 3.00 2.00 1.01
20 8.70 4.00 2.00 1.60 1.10
30 8.84 4.02 1.80 1.00 2.02
. 40 7.82 5.03 1.06 0.62 1.11
50 6.82 5.00 0.66 1.00 0.16
100 4 4 - - -
Table 17. Mitotic and phase indices in Vicia faba root cells
after treatment with Burger extract for 12 hrs.
ar/lL Mi Prophase Metaphes Anaphase  Telophase
Control 11.2 260 5.20 14 2.00
10 717 2.01 3.02 1.04 1.10
20 7.08 2.80 2.00 1.06 1.22
30 6.92 2.89 1.88 1.02 1.13
40 3.22 2.21 1.01 - -
50 2.00 2.00 - - -
100 - - - - -
Table 18. Mitotic and phase indices in Vicia faba root cells
after treatment with Burger extract for 24 hrs.
gr/L MI Prophase Metaphes  Anaphase Telophase
- Control 9.03 2.00 5.00 1.00 1.03
10 3.16 2.10 0.40 - 0.66
20 3.09 2.00 0.32 0.01 0.76
30 217 2.17 - - -
40 - - - - -
50 - - - - -
100 - - - - -
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Table 19. * Chromosomal aberrations induced in Allium cepa
cells after treatment with potato chips for 6 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total

griL Chromosome Metaphase abarrant
metaphases

Control - - 2 - - 2

10 - - 42 - - 4.2

20 - 1 53 1 1 8.3

30 1 1 5 1 1 9

40 2 - 56 12 1 9.6

50 - 2 1 7 34 2 154

100 - 2.3 1 1 - - 4.3

* Percent !

- Table 20.:* Chromosomal aberrations induced in Allium cepa

cells after treatment with potato chips for 12 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total

.grfL © -4 Chromosome Metaphase abarrant
metaphases

Control - - 23 - - 2.3

10 - 1 2 31 - 1 7.1

20 - 2 - 32 4.6 1, 1 11.8

30~ 26 2 4.8 1: 2 124

40 4.5 4 52 2 2 17.7

50 46 32 6.4 2 - 16.20

100 ' 6.2 6.1 7.2 2 - 21.50

* Percent -

Table 21. * Chromosomal aberrations induced in Allium cepa
cells after treatment with potato chips for 24 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total

gril. Chromosome Metaphase abarrant
metaphases

Control - 1 25 - - 3.50

10 - 22 4 - 1.2 7.40

20 2.2 3.2 4 - 25 11.90

30 3.3 42 6 23 25 18.30

40 5.2 54 - 8 42 - - 23.00

50 4.1 62 = 10 41 - 24.40

100 7.1 6.5 1 25 - 15.10

* Percent
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‘féble 22. *Chromosomal aberrations induced in Allium cepa cells
after treatment with com chips for 6 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total
griL Chromosome Metaphase  abarrant
‘ metaphases
Control - - 2 - - 2.00
10 - - 3 1 - 4.00
20 - 1 38 2 1 7.80
30 1 1 41 - 1 7.10
40 1 2 482 1 1 9.82
50 1 2 6 23 1 12.30
100 1.2 2.2 8.2 2 - 13.60
* Percent
Table 23. * Chromosomal aberrations induced in Allium cepa
cells after treatment with corn chips for 12 hrs.
Concentration, Fragment ‘Ring Stickiness Gap C- Total
griL Chromosome Metaphase abarrant
: metaphases
Control - - 2.3 - - 23
10 2 2 4 1 - 9
20 22 2 5 2 1 12.2
30 35 3 5 3 2 16.5
40 35 4 7 24 - 16.9
50 4 4 6 4 - 18
100 4 3 6 4 - 17
* Percent
Table 24. * Chromosomal aberrations induced in Allium cepa
cells after treatment with com chips for 24 hrs.
Concentration, Fragment Ring Stickiness Gap C- Total
griL Chromosome Metaphase  abarrant
metaphases
Control - 1.00 25 - - 3.50
10 2 2 4 1 2 11
20 -2 3 6 2 25 15.5
30 4 4 4 25 15 16
40 3 4 8 3 4 22
50 3 5 8 2 - 18
100 2 3 5 3 - 13
* Percent
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Table 25. * Chromosomal aberrations induced in Allium cepa
cells after treatment with Burger for 6 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total
gril Chromosome Metaphase  abarrant
: metaphases
Control - - 2 - - 2.00
10 - - 4 1 5.00
20 - 1 8 - 2 9.00
30 - - 6 15 22 9.70 -
40 1 1 8 1 2 13.00
50 - 2 6 1. - 9
100 1 2 4 - - 7
* Percent ;

-Table 26. * Chromosomal aberrations induced in Allium cepa
- cells after treatment wlth Burger for 12 hrs.

: C_i_:ncentration. Fragment Ring Stickiness Gap c- Total
T griL Chromosome Metaphase abarrant
~ metaphases

Control - - 2.3 - - 2.3

10 2 - 4 - 1 7

20 4 1 6 1 1 13

30 6 2 6 1 2 17

40 6 3 6 1 - 16

50 8 4 8 1 - 21

100 6 4 4 - - 14

* Percent )

Table 27. * Chromosomal aberrations induced in Allium cepa
cells after treatment with Burger for 24 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total

griL Chromosome Metaphase  abarrant
t metaphases

Control - 1 25 - - 35

10 4 2 4 1. - 11

20 6 2 8 17 2 19

30 6 3 7 2: 2 20

40 8 2 6 3 3 22

50 6 1 4 3 - 14

100 4 2 8 2 - 16

* Percent
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Table 28. * Chromosomal aberrations induced in Vicia faba cells
after treatment with potato chips for 6 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total
gr/L Chromosome Metaphase abarrant
metaphases

Control - - 2 - - 2

10 1 - 3 4 - 8

20 - 1 3 5 1 10

30 1 - 5 6 1 13

40 1 1 6 5 2 15

50 1 1 7 7 2 18

100 1 1 6 6 2 16

* Percent

Table 29. * Chromosomal aberrations induced in Vicia faba cells
after treatment with potato chips for 12 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total

gr/L Chromosome Metaphase  abarrant
metaphases

Control - - 1 - - 1

10 1 - 4 - - 5

20 2 1 5 1 - 9

30 2 1 4.5 25 - 10

40 3 1 6 3 - 13

50 2 1 6 2 - 11

100 2 2 5 2 - 11

* Percent

Table 30. * Chromosomal aberrations induced in Vicia faba cells
after treatment with potato chips for 24 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total

griL Chromosome Metaphase abarrant
. metaphases

Control " - - 2 - - 2

10 1 2 4 1 - 8

20 4 2 6 2 1 15

30 5 4 6 2 2 19

40 6 3 5 2 2 18

50 - 8 4 4 3 3 22

100 10 4 6 2 3 25

* Percent

‘
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Table 31. * Chromosomal aberrations induced in Vicia faba cells
after treatment with comn chips for 6 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total
gr/L Chromosome Metaphase  abarrant
X metaphases
Control - - 2 - - 2
10 - - 4 - - 4
20 1 - 4 1 - 6
30 1 1 45 2 1 9.5 -
40 2 2 6 2 1 13
50 3 2 6 3 - 14
100 3 4 7 2 - 16
* Percent !

Table 32 Chromosomal aberrations induced in Vicia faba cells
. after treatment with com chips for 12 hrs.

. |
.Concentration, Fragment Ring Stickiness Gap C- Total

gr/L Co Chromosome Metaphase abarrant
: metaphases

. Control - - 1 - - 1

10 - - 1 - - 1

20 1 1 2.5 - ] 1 5.5

30 2 2 55 1 2 125

40 3 3 6 2 3 17

50 2 4 6 3 4 19

100 4 4 4 4 4 20

* Percent -

Table 33. * Chromosomal aberrations induced in vicié faba cells
after treatment with comn chips for 24 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total
griL Chromosome Metaphase  abarrant -
metaphases
Control - - 2 - - 2
10 1 1 4 1 } - 7 -
20 2 2 5 2: 1 12
30 3 45 6 3, 2 18.5
40 5 5 7.5 4: 2 235
50 5 7 8 3 2 25
100 4 7 4 5 2 22
* Percent
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Téble 34. * Chromosomal aberrations induced in Vicia faba cells
after treatment with Burger for 6 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total

griL Chromosome Metaphase  abarrant
. metaphases

Control - - 2 - - 2

10 - - 4 - - 4

20 1 - 4 1 - 6

30 1 1 5 - - 7

40 2 2 6 - - 10

50 2 2 8 1 - 13

100 2 1 4 2 - 9

* Percent

Table 35. * Chrofnbsomal aberrations .induced in Vicia faba cells
after treatment with Burger for 12 hrs.

Concentration, Fragment Ring Stickiness Gap C-. Total.

griL Chromosome Metaphase  abarrant
metaphases

Control - - 1 - - 1

10 1 2 45 - - 7.5

20 2 2 4 05 - 8.5

30 2 1 6 - 1 10

40 2 2 7 2 - 12

50 1 2 7 2 - 12

100 2 4 8 - - 14

* Percent

Table 36. * Chromosomal aberrations induced in Vicia faba cells
after treatment with Burger for 24 hrs.

Concentration, Fragment Ring Stickiness Gap C- Total

griL Chromosome Metaphase  abarrant
: metaphases

Control - - 2 - - 2

10 3 - 4 - 1 8

20 "3 4 5 2 2 16

30 4 6 7 2 2 21

40 4 4 8 4 4 24

50 5 5 5 4 3 22

100 4 3 4 4 - 17

* Percent
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Figure 2. Metaphase stage in Allium cepa root-tip after treétment with comn
chips showing chromatid gap.
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Figure 4. Photomicrograph showing C-Metaphase after treatment of Affium cepa cells
with potato chips.
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Figure 6. Metaphase stage in Vicia faba root-tip after treatment with comn chips
showing chromatid gap.
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hotomicrograph showing fragment after treatment of Vicia faba cells with
Burger

Figure 8. Photomicrograph showing C-Metaphase after treatment of Vicia
faba cells with potato chips.
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DISCUSSION
The recognition that diet may be one of the most important factors .
explaining international variation in cancer came when it was appreciated that
for many cancers, diet seemed to be the most rational explanation (Higginson
and Muir, 1979), coupled with studies at the macro-population level which
indicated substantial correlations between incidence .or mortality of cancer at
various sites and various estimates of population consumption of dietary items
(Armstrong and Doll, 1975; Knox, 1977). The explosion of interest that has
followed, particularly in the past ten years, has gradually led to a recognition that
many of the relationships are compiex, involving not only factors that increase
the risk of cancer, but also protective factors. Further, we do not appear to be
dealing with simple expression of carcinogens and md_tagens rather diet seems
to act on both the early and late stages of carcinogenesis .
< The -associations with dietary factors and cancer incidence or mortality
studied intematnonally, though strong, only point to the importance of dietary
factors in etiology, they cannot prove causation. qu this, it is necessary to
-conduct “studies ‘on'-diet in individuals, and then to confirm causation and
‘measure the impact .of preventive actions, conduct intervention studies in
populations. For diet and nutrition, many studies on individuals have been
conducted, but so far studies on populations have been reported. The studies
on individuals are of two types, case-control and cohort. Case-control studies
are-"based ‘'ohthe disease, looking back to the relevant exposures. Cohort
studies are based on the exposure, looking forward to the diseases it may
induce or prevent. There have been relatively few cohort studies, and most with
information available currently were originally planned to concentrate on
cardiovascular disease. Case-control studies of diet and cancer have been
more numerous, leading us to evaiuate diet largely in relation to individual
cancer sites. These vary from those in which diet seems to play a major role,
such as stomach and colon and rectum, through those to which diet seems to
make a major contribution, such as breast, prostate, and many of the
hormonally associated cancers, to those with important, well-recognized non-
dietary causative factors to which dietar factors contribute to or modify risk, such
as lung, bladder and other smoking and/of alcohol-associated cancers (Miller,
1986). :
However, anticarcinogens have been reported in other foods and are
postulated to mitigate the potentially deleterious effect of the low levels of
mutagens and carcinogens that are ingested daily (Ames, 1983; Wattenberg,
1983). In partlcular modulator-mediated inhibition of carcinogenesis is of
importance glven that carcinogenic poly-nucilear arenes and heterocyclic amines
are found in some cooked foods. Since case-control epidemiologic
investigations of the possible association of beef an other meats with colorectal
and breast cancers are at present unclear (Doll and Peto, 1981), one might
speculate that the modulator reported herein may under some circumstance act
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to moderate the effects of low levels of carcinogens that may be present,
resulting in epidemiologic finding that are equivocal.

The present mvestlgatlon showed that the tested fast foods were proven

“to be clastogenic agents, since they were capable to induce significant

increases of different types of chromosomal aberrations. On the other hand , the
tested foods were found to be capable to interfer with spindie fiber, since C-
metaphases were observed, giving a strong evidence that the water-soluble
fraction of potato and corn chips as well as of Burger contained contaminants
capable to interact with chromosomes and spindle fibers as well.

This positive clastogenic activity of water-soluble fraction of the tested
" foods may be caused by acrylamide or by heterocyclic amines (Ohgaki et al,
1991) and / or other contaminants. However, this question was not answered at
the level of this work :
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