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promotes immunomodulation by melanomacrophage centre alterations in spleen and
vascular disorders in gills from Oreochromis niloticus, Aquatic Toxicology (2018),
https://doi.org/10.1016/j.aquatox.2018.06.018

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.aquatox.2018.06.018
https://doi.org/10.1016/j.aquatox.2018.06.018


 

 

Title: Atrazine promotes immunomodulation by melanomacrophage centre 

alterations in spleen and vascular disorders in gills from Oreochromis niloticus. 

 

Authors: Sabrina Elisa de Oliveiraa, Pauliane de Melo Costaa, Sara Batista do 

Nascimentob, Whocely Victor de Castrob, Rosy Iara Maciel de Azambuja 

Ribeiroc, Hélio Batista dos Santosa, Ralph Gruppi Thoméa. 

 
aUniversidade Federal de São João Del Rei, Campus Centro Oeste, Laboratório de 

Processamento de Tecidos, Rua Sebastião Gonçalves Coelho, 400, 35501-296, Divinópolis, 

Minas Gerais, Brasil. 
b Universidade Federal de São João Del Rei, Campus Centro Oeste, Laboratório Central 

Analítica, Rua Sebastião Gonçalves Coelho, 400, 35501-296, Divinópolis, Minas Gerais, 

Brasil. 

c Universidade Federal de São João Del Rei, Campus Centro Oeste, Laboratório de Patologia 

Experimental, Rua Sebastião Gonçalves Coelho, 400, 35501-296, Divinópolis, Minas Gerais, 

Brasil.  

 
*Corresponding author: Dr. Ralph Gruppi Thomé, Universidade Federal de São João Del Rei, 

Campus Centro-Oeste Dona Lindu, Rua Sebastião Gonçalves Coelho, 400, Chanadour, 

35501-296 Divinópolis, Minas Gerais, Brasil. 

E-mail: ralph@ufsj.edu.br 

 

Highlights 

 Atrazine causes an increase of aneurysm in gills of Nile tilapia. 

 Atrazine promotes an immunomodulation in different concentrations. 

 The melanomacrophage centres are responsive to atrazine stimulation at 

1 ppm. 

 Caspase 3 activity is increased in spleen after 15 days of atrazine 

exposure (2 ppm). 

 

Abstract 

 

Atrazine is a herbicide that is banned in Europe but remains widely used on 

different types of crops in several countries in the American continent. Atrazine is 

known to be an endocrine disruptor and its effects on gonads have been extensively 

reported, but the toxic action on other organs is poorly documented. In this paper, we 

investigated the toxicity of atrazine on the gills and spleens of Nile tilapia 

(Oreochromis niloticus). The median lethal concentration (LC50), capable of killing 

one-half of the test animals was calculated, and sublethal concentrations of atrazine 

were used in a semistatic and subchronic assay. The following four experimental 
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