
1  

Please note that this is an author-produced PDF of an article accepted for publication following peer review. The definitive 
publisher-authenticated version is available on the publisher Web site.  

 
Developmental And Comparative Immunology 
July 2018, Volume 84 Pages 48-61  
https://doi.org/10.1016/j.dci.2018.01.013 
https://archimer.ifremer.fr/doc/00440/55139/ 

Archimer 
https://archimer.ifremer.fr 

Oestrogen, an evolutionary conserved regulator of T cell 
differentiation and immune tolerance in jawed vertebrates? 

Paiola Matthieu 1, Knigge Thomas 1, Duflot Aurelie 1, Pinto Patricia I. S. 2, Farcy Emilie 3,  
Monsinjon Tiphaine 1, * 

 
1 Univ Le Havre, Normandy Univ, FR CNRS SCALE 3730, UMR I INERIS URCA ULH Environm Stress 
& Aquat Bio, F-76600 Le Havre, France.  
2 Univ Algarve, CCMAR Ctr Marine Sci, Lab Comparat Endocrinol & Integrat Biol, P-8005139 Faro, 
Portugal.  
3 Montpellier Univ, UMR MARBEC, UM, CNRS,Ifremer,IRD, F-34095 Montpellier, France. 

 

* Corresponding author : Tiphaine Monsinjon, email address :  tiphaine.monsinjon@unlv-lehavre.fr 
 
 

Abstract :   
 
In teleosts, as in mammals, the immune system is tightly regulated by sexual steroid hormones, such as 
oestrogens. We investigated the effects of 17 beta-oestradiol on the expression of several genes related 
to T cell development and resulting T cell subpopulations in sea bass, Dicentrarchus labrax, for a primary 
lymphoid organ, the thymus, and two secondary lymphoid organs, the head-kidney and the spleen. In 
parallel, the oxidative burst capacity was assessed in leucocytes of the secondary lymphoid organs. 
Apoptosis- and proliferation-related genes, indicative of B and T cell clonal selection and lymphoid 
progenitor activity, were not affected by elevated oestrogen-levels. Sex-related oestrogen-
responsiveness in T cell and antigen-presenting cell markers was observed, the expression of which was 
differentially induced by oestrogen-exposure in the three lymphoid organs. Remarkably, in the spleen, 
oestrogen increased regulatory T cell-related gene expression was associated with a decrease in 
oxidative burst capacity. To the best of our knowledge, this study indicates for the first time that 
physiological levels of oestrogen are likely to promote immune tolerance by modulating thymic function 
(i.e., T cell development and output) and peripheral T cells in teleosts, similar to previously reported 
oestrogenic effects in mammals. (C) 2018 Elsevier Ltd. All rights reserved. 
 
Highlights 

► 17β-oestradiol modulates peripheral and central T cell differentiation in sea bass. ► 17β-oestradiol 
stimulates Treg and γδ T cell differentiation and activity. ► Treg and γδ T cell stimulation was associated 
with immune tolerance in the spleen. ► Apoptosis and proliferation were not affected by 17β-oestradiol. 
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