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Abstract

        
Previous research suggests that endocrine disrupters (EDCs) like nonylphenol cause apoptosis (both via the intrinsic and extrinsic pathway) and that ROS generation and Ca2+ play a fundamental role in the process. We have investigated morphological changes induced by 17β-estradiol, nonylphenol, 17α-ethynylestradiol and diethylstilbestrol on the in ovo neural chick embryo model by using transmission and scanning electron microscopy (TEM and SEM). We found that estrogenic substances such as nonylphenol, diethylstilbestrol (DES) and 17α-ethynylestradiol, as well as 17β-estradiol cause ultrastructural changes to developing neurons, resulting in damage to the plasma, mitochondrial as well as nuclear membranes. Furthermore, both apoptotic blebbing and necrotic (or oncotic) budding was seen in TEM and SEM micrographs. SEM shows that nonylphenol-exposed neurons have irregular cell surfaces with pseudopodia, cell shrinkage and breakages in the plasma membrane - typical of apoptosis. TEM indicated that plasma membranes and double nuclear membranes have structural changes, with apoptotic bodies (blebbing) and disrupted mitochondrial membranes. In 17α-ethynylestradiol-exposed neurons, disruption of the plasma membrane with cell swelling and vacuolization was present. No apoptotic bodies or budding were noted here. 17β-Estradiol induced openings in the plasma membrane, while DES-exposed neurons did not show any morphological changes. Therefore we conclude that EDC damage is morphologically visible and the damage is recognized as apoptosis and oncosis. Estrogenic substances may hence modify hormonal actions thereby leaving the developing nervous system more susceptible to damaging events.
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