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Reproductive and Developmental Effects.  NP can act as an estrogen, a group 
of naturally occurring steroid compounds that function as the primary female sex 
hormone. Sufficient evidence was found to show that NP causes reproductive 
effects in laboratory animals. (Emphasis added). These effects, … include:  

• Lowered levels of the male sex hormone testosterone  
• Effects on the testes, including decreased sperm production  
• Increased uterine weight, suggesting that NP may affect female 

reproduction  
• Altered development of the brain region responsible for male and female 

behavior  
• Hyperactivity in juvenile animals and animals exposed before birth due 

to effects on the development of regions of the brain.  

In humans, limited information is available on possible reproductive effects. One 
study reported early onset puberty in children exposed to NP while in utero.

Immune and Thyroid Effects. There is some evidence that NP affects the 
immune system in laboratory animals and limited evidence that it affects thyroid 
function and obesity. Many if not all of these effects appear to be related to NP’s 
estrogen-like effect and its ability to disrupt the endocrine system.  

Nervous System Effects. Prenatal exposure of laboratory rodents to NP results 
in neurobiological alterations, including some sexually dimorphic behaviors. 
Studies conducted with cultured cells and tissues suggest that NP could adversely 
affect brain development and may cause neurodegeneration. (Emphasis added).  
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There are potential children’s health concerns related to NP and NPEs. NP 
exposure over several generations has been observed to cause slight 
changes in the estrous cycle length, timing of vaginal opening, ovarian 
weight, and sperm/spermatid count in laboratory animals (EU, 2002). NP 
exposure over several generations has been observed to cause slight but 
statistically significant changes in the estrous cycle length, timing of 
vaginal opening, ovarian weight, and sperm/spermatid count in laboratory 
animals beginning in 30-100 mg/kg/d dose groups (EU, 2002; Chapin et 
al., 1999)…. Data on children’s exposure are limited, though children may 
have greater exposure to NP and NPEs because they consume more food, 
drink more water, and breathe more air per pound than adults. While 
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biomonitoring data are also limited, a recent Italian study found maximum 
exposures from human breast milk of 3.9 µg /kg/day (Ademollo, 2008).  
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* Dry weight 
# The low sediment measurement of 0 ppm was taken above the Men’s Colony WWTP 
outfall, the high sediment measurement of 610 ppm was taken directly below the outfall 
^ Included for reference 
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