ENDOCRINE DISRUPTORS
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Introduction

Numerous reports have documented a number of reproductive disorders such as reduced'penis s
gonad abnormaliti@sand altered hormone levels in the hatchltreysd juvenile alligatofsof Lake
Apopka, Florida (USA). A declining alligator population in Lake Apopka, where successful hatchings
fell dramatically from 1983 to 1988, led to studies that found endocrine-disrupting chemicals (EDC) i
alligator eggs and serum (e.g. the DDT metabgif®-DDE, dicofol and polychlorinated biphenyls
(PCBs))*5. A recent report showed that the relationship between the steroid hormone (17b-estradi
and testosterone) concentrations and body size and age differed between Lake Apopka alligators
alligators from Lake Woodruff (control lake¥rom results presented the last decade, it is obvious that
the bone tissue is a target for a number of ED&sSince that the reproductive hormones such as
estradiol and testosterone plays a vital role in bone tissue homeostasis as well as reproduction, the
of this particular study was to study bone effects in female juvenile alligators from a lake polluted wit|
EDCs.

Material and Methods

Juvenile female alligators were collected at night by hand from two lakes in central Floride
approximately 65 km apart; Lake Apopka (pesticide polluted lake) and Lake Woodruff (reference lake
The mean age of the control animals and the animals from the contaminated lake were similar (5.6
5.2 years). The animals were euthanized with a lethal dose of sodium pentabarbitol (Sigma Chemic
St. Louis, MO, USA) and the tibias were dissected free from soft tissue and stored at —20 °C pendi
analysis. The bone composition and dimensions were evaluated by peripheral quantitative comput
tomography (pQCT, Stratec XCT 960A with software version 5.20 Norland Stratec Medizintechnik,
GmbH, Birkenfeld, Germany). The diaphysis of the left tibia was scanned at midshaft using a voxe
size of 0.148 x 0.148 mm x 1.25 mm. The scan line was adjusted using the scout view of the pQC
system and an attenuation threshold of 0.93 wms used to define cortical bone. The total bone
mineral density (Tot BMD, mg/cfhand the cortical thickness (Cort Thk, mm) were analyzed.

Results and Discussion

The results demonstrate differences in bone composition between alligators in Lake Apopka at
alligators in Lake Woodruff.

Tibias of alligators from the contaminated lake had higher bone mineral density (BMD) (fig. 1) anc
thicker cortical bone (fig. 2) than tibias of alligators from the control lake. Effects on BMD indicate
interference with bone homeostasis. The pesticide contaminants might inhibit the natural ar
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continuous resorption of bone tissue, resulting in increased bone mass. These changes are als
agreement with our own experimental studies with the endocrine disrupting organochlorine 3,3',4,4’,
pentachlorobiphenyl (PCB126). Ovariectomized rats exposed to PCB126 were observed to get bot!
increased BMD and an increased cortical thickfAéss

In view of the fact that the alligators have lived in a lake contaminated with environmenta
estrogens (e.g. DDT and dicofol) and show abnormalities in their reproductive anatomy, the conclus;i
of this study is that this polluted environment also might have been responsible for the bone effe

detected in the alligators.
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Figures 1-2.Bone mineral density (BMD, mg/cinand cortical thickness (Cort Thk, mm) of female
alligator from Lake Woodruff (control lake) an Lake Apopka (pesticide contaminated lake) measure
by peripheral quantitative computed tomography (pQCT). Values are mean + SEM, the number
animals are given in parentheses.
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