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1 Background 

Previous studies have shown that dietary supplementation with antioxidants is harmful 
during murine infection with the protozoan parasite, Toxoplasma gondii. In both 
Swiss Webster and C57BL/6 mice, supplementation with vitamin E and selenium 
resulted in an increased number of tissue cysts, tissue pathology, and weight loss dur-
ing T. gondii infection (McCarthy & Davis, 2003). Microarrays are used widely these 
days to determine the significant genes in experimental models [3]. Various methods 
are implemented for analyzing the microarray data. Normalization is usually required 
on raw intensities obtained from microarray for variance stabilization. This normal-
ized data will further require some statistical tests for determining genes with signifi-
cant difference. The overall goal of the present study was to determine the impact of 
Vitamin E & Selenium supplementation on gene expression in the brains of mice 
infected with T. gondii with an Microarray analysis.  

 

2 Materials and Methods 

A Data Driven Harr Fisz (DDHF) and Z score transformations were done separately 
on the Agilent microarray raw intensities obtained from the brains of non-infected and 
infected mice with Toxoplasma gondii parasite, which were further processed by 
forming patterns on fold changes for finding significant genes specific to each treat-
ment [1, 3]. We used 4 treatments, mice with normal diet, mice with Vitamin E and 
Selenium supplemented diet, T. gondii infected mice on normal diet and T. gondii 
infected mice with Vitamin E and Selenium supplemented diet. There were 4 biologi-

IWBBIO 2013. Proceedings Granada, 18-20 March, 2013 157



cal and 3 technical replicates with 12 mice per treatment. A distribution plot was made 
on fold changes and cutoffs for ratios for the significant peaks were set to 1.4 for the 
upper ratio and 0.71 for the lower ratio. The results were scored as +1, 0, or -1. There 
sum gave a score matrix where down regulated genes were set to -2, non-regulated to 
0 and up regulated to 2, forming patterns. A separate analysis was made by performing 
ANOVA with a Duncan Post hoc test and subsequent pattern formation similar to first 
analysis. A Statistical Analysis of Microarray (SAM) was also performed on raw in-
tensities to validate the significant genes [2]. A comparison was made between pat-
terns obtained from all the different analyses to find common significant genes. 

 

3 Results and Conclusions 

From the analysis, we were successful in delineating the significant processes in the 
mice infected with T. gondii parasite. Furthermore we found out the effects of vitamin 
E and selenium supplementation in the mice infected by the same parasite by compar-
ing these significant genes in that particular treatment group. Immunological genes 
like TNF-alfa, IL-2, IL-4, INF-beta, Gama globulin's, and other inflammatory cyto-
kine genes were significantly up regulated in T. gondii infected mice with Vitamin E 
and Selenium supplementation compared to control. A total of 55 genes relating to 
increased inflammation and pathology were found up regulated in T. gondii infected 
mice with Vitamin E and Selenium supplementation, which were down regulated in 
normal mice with Vitamin E and Selenium supplementation. The pathway analysis of 
these genes is presently carried out to understand their interaction's. Understanding of 
these genes will explore more effective treatment options for T. gondii parasite infes-
tation in humans. 
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