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BACKGROUND 

•  Dominant behavior-  High level of aggression towards conspecifics, 
robust growth rates, increased feeding rate and decreased level of 
cortisol.  

•  Subordinate  behavior- Low level of aggression towards 
conspecifics, decreased feeding rate, decreased growth rate and 
increased level of cortisol.(1).  

•  c-Fos is an indicator of immediate neural activity, while EGR-1is a 
transcription factor and is hypothesized to indicate up-regulation of 
later acting genes, like GnRH, the primary signal for the 
reproductive axis (2). 

RESULTS 

             This is not love making, this is a  
                  mouth to mouth wrestling. 

         One fish gives up after a  
          mouth to mouth wrestling 

AIM 
To study the effect of stress and aggression on the 
activation of Immediate Early Genes (IEG): c-Fos and 
EGR-1 
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METHOD 

SUMMARY 
•  Winners made more aggressive attacks as compared to 

their agonist and also had low level of Cortisol. Also, 
the big fish seeing the small fish (control) had low level 
of cortisol. This proves that the losers and the small fish 
(control) were more stressed. 

 
•  Winners consumed more food as compared to losers and 

in case of the controls; the big fish consumed more food 
as compared to the small fish. This shows that the 
winners and the big fish (control) were not very stressed 
as compared to their agonist and therefore were feeding 
properly. The growth rate of the winners was marginally 
higher than the losers whereas the growth rate of big 
fish seeing the small fish (control) was higher as 
compared to small fish seeing the big fish (control) that 
had negative growth rate. 

FUTURE DIRECTIONS 
•  Furthermore, in-situ hybridization will be done to look 

for the expression of the immediate early genes (c-Fos 
and EGR-1) in the telencephalon, Optic tectum and 
cerebellum. 

•  qPCR and HPLC would also be done to quantify the 
gene expression and brain monoamines respectively. 
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