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Ames, Bruce N. (1983) Science 221, 1256-1263
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Ames, Bruce N. et al.(1990) Proc.Natl. Acad.Sci. USA 87, 7777-7781

Proc. Natl. Acad. Sci. USA
Vol. 87, pp. 7777-7781, October 1990
Medical Sciences

Dietary pesticides (99.99% all natural)*
(carcinogens/ mutagens / clastogens / coffee)

Bruce N. AMmEs’$, MARGIE PROFETT, AND Lois Swirsky GoLp 1}

Division of Biochemistry and Molecular Biology, Barker Hall, University of California, Berkele
Lawrence Berkely Laboratory, Berkeley, CA 94720
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Contributed by Bruce N. Ames, July 19, 1990

ABSTRACT The toxicological significance of exposures to
synthetic chemicals is examined in the context of exposures to
naturally occurring chemicals. We calculate that 99.99% (by
weight) of the pesticides in the American diet are chemicals that
plants produce to defend themselves. Only 52 natural pesticides
have been tested in high-dose animal cancer tests, and about

0099.99%II R AR DHEW (R AE
By e e it ey e LS O SN R L
B e e oA
human exposures the comparative hazards of synthetic pesti- natural 271= o -d_t;*)t:) N R /'HE H ﬁ/\
cide residues are insignificant. {]\:Jnl:lz:inl Tb‘éﬁ%l:(ig’ﬁﬂ@%ﬁ/\/%
Toxicological examination of synthetic chemicals such as g?ttgzln Ehﬁﬁihé AN oD IFEA

pesticides and industrial pollutants, without similar exami-

nation of the chemicals in the natural world to use for perperJ E liﬂ%ﬂ?% E E’ 75§E' é%ﬂ'%)f:&)

comparison, has generated an imbalance in both data and Zﬁgc%lc ‘_ == E "bjj t\‘fw E%E sE_d_ %) 1___
perception about potential hazards to humans (1-6). In this -= & FIX =

and two accompanying papers (7, 8), we try to redress this - A o \ Sk g 4
imbalance and discuss in detail one major group of natural Lou}:llgsc &) '_‘ﬂz = !-jz L’—Cl" %)95,.“5‘2]3 &
chemicals in our diet—nature’s pesticides. another L \}o) — tf:‘ °

About half of all chemicals (whether natural or synthetic) dred. G

tested chronically in animal cancer tests at the maximum very little

tolerated dose (MTD) are carcinogens (7, 9-14).1 The MTD may contribute several hundred milligrams more. Lhe per-
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Genetically Engineered Crops
Are Safe, Analyszs Finds
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Corn piled outside a grain elevator in Niantic, IlL. Corn is one of the main genetically engineered
crops in the United States. Seth Perlman/Assomated P
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