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ECOLOGY

Louis J. Guillette, Jr', Taisen Iguchi®

‘ntil the carly 19605, pesticide use was
percenved as a benefit to agriculture
and public health, with few detnmen-

Life in a Contaminated World

the past decade, a growing literature (3-6)
has examined how early life exposure to an
armay of chemical agents, found not caly in

ul q This 1 changed
dramatically with the publication S0 years
g0 of Rachel Carson's Silent Spring (1), The
book was the start of a debate that continues
to this day on the relative benefits and risks of
notjust pesticides but all synthetic chemical s

Pesticides are unquestionably beneficial
for food production (2), but there is a grow-
ing awareness of the nisks 1o human and eco-
logical health associated with their use. Over

*Department of Obstetrics and Gynecology, Wedial Uni-
werstty of Sauth Caroting and Holings Marine L boratory,
221 Fort Johmon Rosd, Charleston, SC 29412, USA. O~
2k lntitite for Wtegrative Binence, Natonl Intitete
for Basic Biology, Okazati 444-8707, Japen. E-mul: gl

P des but also in personal care prod-
ucts and plastics, can affect human health,
The effects on endocrine signaling (and thus
endocrine disruption) have been observed in
the exposed generation and also in succeed-
ing generations, but the conclusions are not
without controversy.

“Itis ironic to think that man might deter-
mine his own future by something so scem-
ingly trivial as the choice of an insect spray™
wrote Carson in 1962 [p. 8 in (/)] Although
she had no mechanism to explain her cbser-
vatians, it is now well documented that expo-

Exposure to pesticides and other chemicals can
have complex longterm health effects.

inlif (7).

But what dose is required to cause an
effect? A large litemature in the fields of endo-
crinology and general physiology demon-
strates not only that can different effects be
induced at different doses but also that the
mechanisms driving those effects can dif-
fer as well (7). A report from the Endocrine
Socicty states that different effects should
be expected when comparing high- and low-
dose regimens of endocrine disruptors (3),
Studies using acute high-dose exposures may
thus be of limited value for predicting what
might occur foll owing the chronic low dose
exposures that almost every population on
Earth is subjected to today, often at low but
detectabk

sure carly in ambry P 1o com-
monly used chemicals alters gene expression

Early-life exposure to chemicals with

Louis J. Guillette, Jr.

@ muwedy patterns that can lead to altered health later  endocrine disruption potential has been
1614 28 SEPTEMBER 2012 VOL 337 SCIENCE wwwsciencemag.org
Guillette, L.J. Jr. and Iguchi, T. (2012) Science 337, 1614-1615.
S¥ess g 054 ey
Eigenom, oo 1 g o, | it The role of the environment. Environmental factors, including numerous
Cantaminarts Contaminants %’1; contaminants, have been shown to modify the parental genome, so

that the genetic makeup of any offspring is a combination of a parental
inherited genome (itself likely influenced by epigenetic mechanisms of
the germline) and environmental influences on that germline during
maturation. Environmental factors such as diet, stress, and
contaminants can also modify the genome of the developing embryo by
- classic selection and mutation or by epigenetic mechanisms at both the
$ somatic and germline levels. These modifications can produce

55 s o w“"‘f Futwegererational predispositions for health and disease in the current lifetime of the
st st i ot md dme individual. Future transgenerational effects could also be established
Contaminan'

through modifications in the germline genome or epigenome after
exposures during the lifetime of that individual.
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“Cal study links BPA to thyroid hormone changes” from ABC7 news
10/4/2012

“‘BPA is linked to thyroid hormone changes, study finds” from Contra
Costa Times

10/4/2012

‘Mom’s BPA Levels linked to sons thyroid problems” from CBS news
10/4/2012
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Univ. Rochester

* Swan et al. EHP 2005

* Wolff et al. EHP 2007
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