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PROJECT DESCRIPTION:

The endocrine function (as both hormonal mimics and antagonists) of many environmental
contaminants has been emphasized recently. leading to the speculation that exposure to these
chemicals during carly development could lead to functional impairment later in life. Particularly
important is the possibility that contaminants interfere with sex-steroid metabolism (estrogens
have been most widely studied). since when hormone levels are altered during critical stages of
cmbryonic and post-hatching development. the results can be abnormal maturation ot the
reproductive tract. abnormal endocrine function and poor reproductive capability as mature
organisms. Certain PCB congeners have cstrogenic activity: PCBs are highly lipophilic.
mobilized with fat during reproduction. and body burdens in reproductive adults arc transferred to
offspring in the energv provisioned to the eggs. Using the breeding American kestrels at Patuxent
as a model. this study tests the hypothesis that trans-gencrational exposure to PCBs can impair
later reproductive performance of exposed offspring. and is associated with abnormal
development of the reproductive svstem and endocrine tunction in exposed offspring. It meets
Patuxcnt objectives in the arcas of natural and human impacts on biological resources and will
help develop indicators ot the status of biological resources that are exposed to these compounds.
Cooperators include Patuxent scientists Paula Henrv. Barnett Rattner and Mark Mclancon. and
Unnversity of Marvlana protessor Dr. Mary Ann Ottinger. Results will include morphological.
histological and endocrinological development of kestrel chicks exposed as cmbryos through
PCBs acposited into the cog. as well as a tunctional test of the reproductive ability of similarly
axposcd hestrels

APPLICATION OF RESEARCH: This study adds to our sciennfic understanding ot the human-
imduccd processes (PCE pollution) that mflucencces the structure and function of many species of
wildhite. especiatly birds at high trophie levels. PCBs are widespread environmental
contamunants. certam PCB congeners have cstrogenic activity. PCBs are highly lipophilic.
mobihzed with far during reproduction. and body burdens in reproductive females are transferred
Lo oiTspring in the tipid provisioned to the cggs. An important resuits will be our comparison of
the dev Jopmmmi data with the functional rgprodum\g abilitv of these birds exposed as
cmbryos. because currently most of the data on these effects in birds is from embryonic and
immature indiviauals. s important for managers ot L\pmw )O])\lldll()l]b to know 1t the
abnormahitics seen ' oimmarure individuals indicate reproductiy ¢ impairments later in life. among
mature :ndl\ ldlllliS

PROGRESS: 4/21/1999

This v car we finished the droedine trials for the second eeneration of kestrels. that is those adult
brrds Lnat haa been caposca ondy as embryos and oniy throuen that amount of contaminant
depostied into the ceg by their mothers. In addition to measuring reproductive performance. we

collected data on the

pation oehavior of those "F2" birds. the growth rates of their offspring.



and collected blood for plasma steroid concentrations. In the lab. the incubation behavior was
analvzed. and the steroid determinations were finished. We could demonstrate no difference in
reproductive performance among the treatment groups and the one numerically significant
difference among the groups in incubation behavior was contrary to our expectation: the birds in
the high cxposure group incubated more faithfullv through the dav and were less prone to be
flushed off their clutch. In a related studv. we collected (1997) and analvzed the PCB residue and
steroid (3 androgens and estrogen) concentrations in the eggs of wild Common terns. Whole
clutches were analvzed in which the laying order of the eggs was known, and eggs were collected
trom a rclatively clean colony and one where the birds feed in PCB-polluted waters. Analysis of
the data this vear could demonstrate no relationship between the concentrations of steroid and
contaminant. but there was an expected positive egg-order ctfect on steroid concentrations.
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