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As Sharpe and Skakkebaek (1) have convincingly argued,
there are now substantial data supporting the hypotheses
that: [1] some aspects of human male reproductive health
are deteriorating (at least in some parts of the world), and
[2] these declines are associated with early exposure to
a range of hormonally active xenobiotics. Testing these
hypotheses are challenging because many consequences of
early exposures—including impaired fertility—are not ob-
servable until adulthood. But several new results are helping
to make these links.

First, studies in three cities (Boston, MA, Copenhagen,
Denmark, and Turku, Finland) demonstrate a significant sec-
ular trend in serum testosterone (2–4). The details vary some-
what, but together these studies suggest that testosterone has
declined around 1% per year for the past 40 to 50 years. This
decline is consistent with the reduction in sperm concentra-
tion reported by Carlsen (5) in 1992, and these two trends
taken together increase the plausibility of a significant
decrease in male reproductive function.

Second, our finding of a significant shift in the direction of
a shortened (and thus less masculine) male anogenital dis-
tance following prenatal exposure to several phthalates that
are known to be androgenic, and that have been shown to
cause a spectrum of alterations in male genitally (known as
the phthalate syndrome) further supports the plausibility of
testicular disruption in utero (6).

Third, by looking at levels of phthalates in babies’ urine
samples we have shown that all babies (male and female)
are exposed to these ubiquitous chemicals, and that the
more ‘‘baby care products’’ a mother applies, the higher the
levels in her babies’ urine (7). Although we have not exam-
ined long-term consequences of early postnatal exposure,
recent data from Main, Hauser, and others (8) suggest that
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it is not only prenatal exposures have the potential to alter
male reproductive capacity.

These new findings, added to the already substantial liter-
ature on this subject, make the links between early exposure
to xenobiotics and later challenges to fertility more plausible.
Links between these exposure and impaired fertility would be
further strengthened by well-conducted, large epidemiologic
studies that prospectively assess the later reproductive perfor-
mance of pre- and perinatal exposures to these ubiquitous
chemicals.

REFERENCES
1. Skakkebaek NE, Rajpert-De Meyts E, Main KM. Testicular dysgenesis

syndrome: an increasingly common developmental disorder with environ-

mental aspects. Hum Reprod 2001;16:972–8.

2. Travison TH, Araujo AB, O’Donnell AB, Kupelian V, McKinlay JB.

A population-level decline in serum testosterone levels in american men.

J Clin Endocrin Metab [serial online] 2006:doi:10.1210/jc.2006-1375.

3. Andersson, et al. Trends in Leydig cell function in Danish men. Hum

Reprod 2005;20(Suppl 1):i26 (abstract # O-073).

4. Perheentupa A, Laatikainen T, Vierula M, Skakkebaek NE,

Andersson AM, Toppari T. Clear birth cohort effect in serum testosterone

and SHBG levels in Finnish men. Endocrine Society Meeting 2006.

Abstract OR22–3.

5. Carlsen E, Giwercman A, Keiding N, Skakkebaek NE. Evidence for de-

creasing quality of semen during past 50 years. BMJ 1992;305:609–13.

6. Swan SH, Main KM, Liu F, Stewart SL, Kruse RL, Calafat AM, et al. and

the Study for Future Families Research Team. Decrease in anogenital dis-

tance among male infants with prenatal phthalate exposure. Environ

Health Perspect 2005;113:1056–61.

7. Sathyanarayana S, Karr C, Lozano P, Brown E, Calafat AM, Liu F, et al.

Baby care Products: sources of infant phthalate exposure. Pediatrics 2007

(in press).

8. Main KM, Mortensen GK, Kaleva M, et al. Phthalate monoester exposure

from human breast milk and alterations in endogenous reproductive

hormones in 3-months old infants. 2005.
Reprint requests: Shanna H. Swan, Department of Obstetrics and

Gynecology, University of Rochester, School of Medicine and Dentistry,

Rochester, New York 14627 (E-mail: Shanna_Swan@urmc.rochester.

edu).
ility and Sterility� Vol. 89, Supplement 1, February 2008 e45
ty for Reproductive Medicine, Published by Elsevier Inc.

mailto:Shanna_Swan@urmc.rochester.edu
mailto:Shanna_Swan@urmc.rochester.edu

	Fetal and postnatal environmental exposures and reproductive health effects in the male: recent findings
	References


