
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 19, 2023

Developmental Exposure to Perfluorohexane Sulfonate (PFHxS) Induces
Hypothyroxinemia in Rat Dams and Offspring: Examination of Thyroid Gland and
Behavior

Ramhøj, Louise; Hass, Ulla; Boberg, Julie; Wood, C.; Gilbert, M.; Petersen, Marta Axelstad

Published in:
The Toxicologist - supplement to toxicological sciences. 56th annual meeting and toxexpo

Publication date:
2017

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Ramhøj, L., Hass, U., Boberg, J., Wood, C., Gilbert, M., & Petersen, M. A. (2017). Developmental Exposure to
Perfluorohexane Sulfonate (PFHxS) Induces Hypothyroxinemia in Rat Dams and Offspring: Examination of
Thyroid Gland and Behavior. In The Toxicologist - supplement to toxicological sciences. 56th annual meeting
and toxexpo (pp. 380-380). Oxford University Press.

https://orbit.dtu.dk/en/publications/551d13ae-7019-4f8e-8cc2-e1b121081ffc


Developmental Exposure to Perfluorohexane Sulfonate (PFHxS) Induces Hypothyroxinemia in Rat 

Dams and Offspring: Examination of Thyroid Gland and Behavior 

L. Ramhøj1, U. Hass1, J. Boberg1, C. Wood2, M. Gilbert2, M. Axelstad1. 1Division for Diet, Disease Prevention 

and Toxicology, Technical University of Denmark, Søborg, Denmark. 2National Health and Environmental 

Effects Research Laboratory, US EPA, RTP, NC, USA. 

Thyroid hormones (TH) are critical for normal mammalian brain development. In humans, low maternal 

serum thyroxine (T4) levels are associated with neurological deficiencies and cognitive impairment. 

Perfluorinated chemicals are widely distributed xenobiotics with varying effects on TH. In this study, 

perfluorohexane sulfonate (PFHxS, 0, 0.05, 5 or 25 mg/kg/day) was administered (p.o.) to Wistar rat dams (n 

= 20/dose group) from gestation day (GD) 7 through postnatal day (PND) 22. Maternal serum T4 was 

reduced to 80 and 60 % of control by GD 15 in the 5 and 25 mg/kg/day dose groups. Further reductions to 

60 and 30 % of control were evident by PND 22. Serum T4 in offspring assessed on PND16/17 was reduced 

to 70 and 55 % of control in these same dose groups. No signs of overt toxicity were observed in the dams 

or the pups. Liver weights were not affected in the dams or male pups on PND 16, with mild increases (3-

6%) detected in the female pups on PND 17 at 5 and 25 mg/kg/day. Despite reductions in serum TH, thyroid 

gland weights were not increased in dams or pups. Neither were the transcriptional levels of Tpo, Nis, Nkx2 

or TshR altered in the thyroid gland of pups suggesting a lack of activation of the hypothalamic-pituitary-

thyroid axis. Motor activity assessed on PND 27 and PND 115 (n=15-19/dose/sex/age) was only nominally 

affected. No increases in thyroid gland weight and unaltered gene transcription suggest that the thyroid 

gland is not a direct target for PFHxS-induced hypothyroxinemia. Modest changes in liver weight also fail to 

implicate upregulation of hepatic metabolism as a target of PFHxS. Further investigations of the mechanisms 

whereby PFHxS reduces serum TH, its toxicological profile, and its potential to induce developmental 

neurotoxicity are warranted. Does not reflect EPA policy. 

 


