
Short-term atrazine exposure alters the 

plasma metabolome of male C57BL/6 mice 

and disrupts specific metabolic pathways

Zhoumeng Lin, Ph.D. 
 
Ph.D. advisor: Dr. Nikolay M. Filipov 
Interdisciplinary Toxicology Program 
Department of Physiology and Pharmacology 
College of Veterinary Medicine 
The University of Georgia 

 

Present address: Institute of Computational Comparative Medicine 
(ICCM) and the Department of Anatomy and Physiology, College of 
Veterinary Medicine, Kansas State University 



1. Introduction
Atrazine (ATR) is a widely used herbicide and a 

ubiquitous environmental contaminant in the US 
Possible ATR Adverse Outcome Pathway(s) 

(EPA, 2003; Coban and Filipov, 2007; Lin et al., 2011; Lin et al, 2013a; Lin et al., 2013b; Lin et al., 2013c; Lin et al., 2014; Toccalino et al., 2014)  



2. Main methods
  Experimental design: 

 
 
 
 
 
 
 
 
 
 

 Plasma samples were collected on Day 10 and analyzed 
with high-performance, dual chromatography-Fourier-
transform mass spectrometry. 

(Lin et al, 2013a; Soltow et al., 2013)  



2. Key findings (1)
 ATR exposure resulted in a dose-dependent change 
of the mouse plasma metabolome. 



2. Key findings (2)
 ATR exposure dose-dependently increased the number 
of metabolites with ion intensities significantly different 
from the control group. 



2. Key findings (3)
 Pearson correlation analysis showed 365 m/z were 
strongly correlated with ATR and all its three major 
chlorinated metabolites. 



2. Key findings (4)
 Metlin database analysis showed that ATR and its 
metabolites are strongly correlated with metabolites 
involving tyrosine, tryptophan, linoleic acid, and α-
linolenic acid pathways. 



2. Key findings (5)

-
linolenic acid pathways. 

 ATR exposure altered ion intensities of metabolites 
involving tyrosine, tryptophan, linoleic acid, and α



2. Key findings (6)
 Proposed ATR Adverse Outcome Pathways (AOPs). 

 
A. Hyperactivity AOP B. Cognitive deficit AOP 
 



3. Summary
 ATR alters plasma metabolome and disrupts multiple metabolic 

pathways. 

 ATR-induced perturbation of periphery tyrosine and tryptophan 
metabolism may be reflective of the previously reported alterations 
of brain dopamine and serotonin homeostasis. 

 Two AOPs for ATR toxicity are proposed. However, additional studies 
are needed to verify these results and to identify molecular initiating 
events involved in these AOPs. 

 The alterations in the plasma metabolome, especially of the α-
linolenic acid and linoleic acid metabolic pathways, are potential 
novel and sensitive biomarkers of ATR toxicity, and could be used 
for identification of novel AOPs. 
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