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1 Abstract 

Phthalates, a class of chemicals used as plasticizers, have attracted special 

attention because their high-volume production, ubiquitous environmental presence and 

possible association with adverse reproductive health outcomes. Di-(2-ethylhexyl) 

phthalate (DEHP) is the most common phthalate plasticizer used in the manufacture of a 

broad range of consumer goods. Although there is some evidence of female reproductive 

toxicity in adult animals, little is known about the effects of developmental exposure to 

these compounds on females. We performed an extensive dose response study following 

in utero and lactational exposure to DEHP and evaluated the reproductive effects on 

female offspring rats. Two wide ranges of doses which included dose levels relevant for 

human exposure, as well as high doses typically used in toxicological studies were tested. 

Female Wistar rats were treated daily with DEHP and peanut oil (vehicle control) by 

gavage from gestation day 6 to lactation day 21. The low-doses were: 0.015, 0.045, 0.135, 

0.405 and 1.215 mg DEHP/kg bw/day and the high-doses were: 5, 15, 45, 135 and 405 mg 

DEHP/kg bw/day. At the dose levels tested, no signs of maternal toxicity were observed. A 

significant delay in the age at vaginal opening (approximately 2 days) was observed at 15 

mg DEHP/kg bw/day and higher doses, as well as a trend for a delay in the age at first 

estrus at 135 and 405 mg DEHP/kg bw/day (approximately 2 days). Anogenital distance 

and nipple development were unaffected. Liver enlargement (characteristic of phthalate 

exposure in rats) was limited to the 135 and 405 mg DEHP/kg bw/day doses. In addition, 

an increase in liver and kidney weight was detected in dams (PND 22) at the highest dose 

(405 mg/kg/day). At adulthood, no effects on organ (liver, kidney, spleen, thymus, thyroid, 

ovary and uterus) or body weights were detected. Females presented a normal pattern of 

estrous cyclicity with no hormonal alterations (serum estradiol and progesterone). A 

statistically significant increase in tertiary atretic follicles was observed at the highest dose 

(405 mg/kg DEHP/day). Morphometric analysis of uterus and vagina luminal epithelial cell 

height were unaffected by treatment. Overall, these results indicate that developmental 

DEHP exposure can delay the onset of puberty in female offspring rats at doses that 

induce similar effects in males. However, the reproductive endpoints investigated during 

adulthood were largely unaffected in female offspring. 
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