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Effect of Phthalates on Hippocampal Structure in 
First-Generation Female Rats
Justina Alčauskaitė1, Edita Paulikaitė2, Laurynas Orla2, Rasa Aukštikalnienė2,  
Violeta Žalgevičienė1, Grita Skujienė2

1  Department of Anatomy, Histology and Anthropology, Institute of Biomedical Sciences, Faculty of Medicine, 
Vilnius University, Vilnius, Lithuania

2  Institute of Biosciences, Life Sciences Center, Vilnius University, Vilnius, Lithuania

Phthalates are endocrine-disrupting chemicals widely used as plasticizers in consumer products. 
This study investigates the effects of di(2-ethylhexyl) phthalate (DEHP) and dibutyl phthalate 
(DBP) on the thickness and neuronal density of the hippocampal CA1 and CA3 regions in 
female rats. These phthalates were selected due to their frequent detection at levels exceeding 
permissible limits in Lithuanian wastewater. The lowest doses, used alone or in a mixture, reflect 
environmentally relevant concentrations.

Thirty-six 1-2-month-old Wistar rats were divided into six groups: a phthalate-free control 
and five exposed to DEHP or DBP via supplemented biscuit pieces. The exposure groups 
received: 200 μg/kg DEHP, 1000 μg/kg DEHP, 100 μg/kg DBP, 500 μg/kg DBP, or a combination 
of 200 μg/kg DEHP and 100 μg/kg DBP. Exposure lasted daily for 3.5 months: 2 months prior to 
mating and 1.5 months during gestation and lactation. On the 21st gestation day, the rats were 
euthanized, and brains were fixed in formaldehyde. Each brain was hemisected, with one half 
paraffin-embedded and coronally sectioned at 10 μm thickness. Three hippocampal sections per 
rat were collected, mounted on histological slides, and stained with Nissl dye.

Neuronal density was assessed in 100 x 200 μm2 areas in CA1 and 200 x 200 μm2 areas in 
CA3. Thickness was measured by drawing 10 lines across each region.

Prior studies report reduced neuronal density and thickness in the CA1 and CA3 regions of 
male rat pups following DEHP and DBP exposure; we anticipate similar hippocampal alterations 
in females.
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