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Reviews on the safety of glyphosate and Roundup
herbicide that have been conducted by several regu-
latory agencies and scientific institutions worldwide
have concluded that there is no indication of any hu-
man health concern. Nevertheless, questions regard-
ing their safety are periodically raised. This review
was undertaken to produce a current and comprehen-
sive safety evaluation and risk assessment for hu-
mans. It includes assessments of glyphosate, its major
breakdown product [aminomethylphosphonic i
(AMPA)], its Roundup formulations, and the pr:
nant surfactant [polyethoxylated tallow
(POEA)] used in Roundup formulations world
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mutations in ans. Multiple lifetime feeding stud-
ies have failed to demonstrate any tumorigenic poten-
tial for glyphosate. Accordingly, it was concluded that
glyphosate is noncarcinogenic. Glyphosate, AMPA,
and POEA were not teratogenic or developmentally

toxic. There were no effects on fertility or reproduc-

! Roundup is a registered trademark of Monsanto.
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11 subchronic, chronic, developmental, and repro-
studies with glyphosate, AMPA, and POEA.
argins-of-exposure for chronic risk were calculated
for each compound by dividing the lowest applicable
NOAEL by worst-case estimates of chronic exposure.
Acute risks were assessed by comparison of oral LD;,
values to estimated maximum acute human exposure.
It was concluded that, under present and expected
conditions of use, Roundup herbicide does not pose a
health risk to humans. © 2000 Academic Press
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INTRODUCTION

History of Glyphosate and General Weed Control Properties

The herbicidal properties of glyphosate were discov-
ered by Monsanto Company scientists in 1970. Glypho-
sate (Fig. 1) is a nonselective herbicide that inhibits
plant growth through interference with the production
of essential aromatic amino acids by inhibition of the
enzyme enolpyruvylshikimate phosphate synthase,
which is responsible for the biosynthesis of chorismate,
an intermediate in phenylalanine, tyrosine, and tryp-
tophan biosynthesis (Fig. 2). This pathway for biosyn-
thesis of aromatic amino acids is not shared by mem-
bers of the animal kingdom, making blockage of this
pathway an effective inhibitor of amino acid biosynthe-
sis exclusive to plants. Glyphosate expresses its herbi-
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