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PROJECT DESCRIPTION
The endocrine function (as both hormonal mimics and antagonists) of many environmental
contamInants has been emphasized reeently. leading to the speculation that exposure to these
chemICals during early development could lead to functional impairment later in life. Particularly
important is the possibility that contaminants interfere with sex-steroid metabolism (estrogens
have bcen most \\idely studied). sincc when hormone Icvcls are altered during crirical stages of
embf\onIC and post-harching development. the results can be abnormal maturation of the
reproducri\e tracr. abnomlal endocnne function and poor reproductive capability as maturc
organisms Certain PCB congeners have estrogenic activity: PCBs are highly lipophilic.
mobil ized \\ith fat during reproduction. and body burdens in reproductive adults are transferred to
offspnng in rhe energ: pro\ isioned to thc eggs Using rhe breeding American kestrels at Patuxent
as a Illodel. this stud: rests the hyporhesis that rrans-generational exposure to PCBs can impair
later rl.'productive perfonnance of exposed offspring. and is associated \\ith abnormal
developillent of the reproductl\ e system and endocrine function III exposed otfspnng, It meets
Patu'\cl1t obJectl\ es in the areas of natural and human impacts on biological resources and \vill
help clc\ clop Indicators of the status of biological resources that are exposed to these compounds,
Cooper:ltors include Patuxent scientists Paula Henf\. Barnett Ranner and Mark :\lclancon. and
Lnlh'rSil\ of:\lar:lano prot'cssor Dr. \1a.f\ Ann Ortll1ger. Resulrs \\i11 include Illorphological.
histologlc:l1 :lnd endocnnoiogical development of kesrrel chicks exposed as embr: os through
PCBs deposiled into thc ,':;g. as \\cll as a functional test of the reproductl\e :lbilit\ of similarly
c'\po,~d kestrels.

\PPLlC \TIO\; OF Rr:S[A,RCH 1l1is stud: adds to our sCientIfic understanding of the human-
II1duC-'d processes (jJ( D pollution) that II1tluel1Ces rhe SlnIClure and functIon of mal1\ species of
\\ Ild!I!'" ','sl)eci~llh hlrds at high trophic Ie\ cis, PCBs are \\ idespre:ld el1\ ironmental
COI1l:llllll1aI1lS.certalll PCB congeners ha\e estrogenic actiVity. PCBs are highl: lipophilic.
mobl! IZL'd\\ Ith Ll1 dunl1C! r,:productIon. and bod\ burdens In rcproductl\ c tCmaks :lre transferred
to ol'r~prll1g 111[Ile Ilplll pro\ i~lOlh:d to the eggs, ,\11 Important results \\ iii be our eompanson of
the de\ elopment:ll d:lt:l \\ nh the functional reproducti\e ability of these birds exposed as
embr\ \':--, tJl.'c:luse cllrrellth ;llost of the da!:l on these effecrs III birds IS from embf\ OIlICand
1I11111alllreIl1di\ 1llU:lls it IS Il11porral1l for mall:lgers of e'\posed popuiallons to kllo\\ If the
ab!1('r"~::II!i,-'s ,,~n 'I' ':~:'~:!tllre ::ldi\ idu:lls II1dicate reproductl\c Impairments I~lter III life. :ll11ong
matllr~ I!ldl\ iduals
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Thl" \ _':,r \\l' fini'h.'.~ t
1,_' ~'I'_'~dll1~t:'i:lls for the second C!,-'IlCr:ltlollnfJ..est!'L'ls. [h:l1 IS those adult

Im'cis r,;:1l Il~lLIO.'.'n ~ ,D,l:--<.:ll OI1!\ .15 emonos ~1I111ollh 111rougl1l.l~ll .11ll1lUI1l,"1 e,'IU:lmlll:1I1l
<.kpo~!kd Inro the c:.!g 0\ their mothers In addirlon to me:lsunng reproduell\ c pl.'rTorm:ll1ce. \\e
,-'olke,_Ll (bt:l ',.,11 I!1\.. nCll:':1l1011OCI1:l\lor ;,)1'those "F2" biros, the .gro\\th r:lleS l)r' theIr otfspnng.



and collcctcd blood for plasma steroid concentrations. In the lab. the incubation behavior \vas
anahzed. and the steroid determinations were finished. We could demonstrate no difference in
reproductive performance among the treatment groups and the one numerically significant
differcnce among the groups in incubation behavior was contrary to our expectation: the birds in
the high exposure group incubated more taithfully through the day and wcre less prone to be
flushed off their clutch. In a related study. \\c collected (J 997) and analyzed the PCB residue and
steroid (3 androgens and estrogen) concentrations in the eggs ofwiJd Common terns. Whole
clutches \\ere analyzed in which the laying order of the eggs was known, and eggs were collected
from a relatively clean colony and one where the birds feed in PCB-polluted waters. Analysis of
the data thiS year could demonstrate no relationship between the concentrations of steroid and
contaminant. but there was an expected positi\'c egg-order effect on steroid concentrations.
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