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Summary

We investigated the effect of beer on the clastogenicity of N-nitroso compounds, such as N-methyl-N-nitro-IV-
nitrosoguanidine (MNNG) and N-methyl-N-nitrosourea (MNU). To evaluate the clastogenicity and anticlastogenicity,
we employed in vitro micronucleus (MN) assay in Chinese hamster V79 cells. MNNG (0.5, 1, 3, and 5 puM) or MNU
(0.05, 0.1, 0.3, and 0.5 mM) lead to a dose-dependent increase in the frequency of MN cells in V79 cells. Two types of
beer, Lager and Black, were tested for their anticlastogenicity, and both beer were found to reduce the frequency of
MN cells induced by 5 uM MNNG or 0.3 mM MNU. Furthermore, we performed fractionation of beer components
by column chromatography on cation- and anion-exchange resins, and fractions obtained were tested for their anti-
clastogenicity against 5 uM MNNG. In the presence of bases fraction (53 wg/mL) or ampholytes fraction (7 pg/mL),
the MN frequency significantly decreased compared to MNNG alone. These results suggest that certain base(s) and

ampholyte(s), but not phenolic compounds, are responsible for the anticlastogenicity of beer.
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Fig. 1 Frequencies of micronucleated cells induced by MNNG (A) or MNU (B).
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Fig. 2 Effect of beer on the frequency of micronucleated cells induced by MNNG or MNU.
Micronucleus assays were done with 0.5 uM MNNG (A) or 0.3 mM MNU (B) in V79 cells.
Lager beer (O) or Black beer (@), previously lyophilized and dissolved in water (one-
fourth of the original beer volume), was added to the culture medium (3 mL) at the beer-
equivalent dose of 20, 80, 160, or 240 uL. Results were obtained in three independent
experiments. Statistically significant from the control treated with N-nitroso compound
alone, *p < 0.05.

Table 1 Effects of beer-fractions on the frequency of micronucleated (MN) cells

induced by MNNG
Beer-fraction added  Beer-equivalent Net weight” ljglﬁgfgo%fcl\gul\i % of
(uL) (uL) (mg) (mean = SD.:n = 3) positive control

Negative control 41 = 0.6
MNNG 5 uM 100.1 + 20.8 100.0
No. 1 10 20 0.74 87.0 + 28.6 86.4
40 80 2.96 787 + 174 777
No. 2 10 20 0.04 768 + 131 75.7
40 80 0.16 669 = 48" 65.4
No. 3 10 20 0.02 750 * 99" 739
40 80 0.08 934 + 327 93.0
No. 4 10 20 0.018 87.8 + 26.3 87.2
40 80 0.072 845 + 219 838

“These weights were determined from a large-scale experiment (100-mL beer), in which these fractions
were evaporated to dryness to weigh the residues.
*Statistically significant (p < 0.05) using Mann-Whitney U-test.
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