
Dr Sarah MULDOON 

Invited by: R. COSSART 
 

University of Buffalo 
Department of Mathematics 
244 Mathematics Building 
Buffalo, NY 14260 (USA) 
 

smuldoon@buffalo.edu 

 

 

  

INMED Conference Room 

Monday, 26th June 2017 - 11 a.m 
 

The survival of living organisms depends on their capacity to mount a defense against 

environmental agents that cause tissue damage and infection. Traditionally, the activity of the 

immune system in repairing tissue injury and combating pathogens has been considered quite 

different from that of the nervous system, which transduces environmental or internal damaging 

signals into electrical activity to produce reflexes and sensations. However, anatomical and cellular 

bases for bidirectional interactions between these two systems have been established. We are 

investigating how neural and immune signals are interconnected and integrated to shape the host 

response to pathogens and injuries. Stress can be defined as a state of altered homeostasis 

resulting from external or internal stimuli, including inflammatory processes, infections and pain. In 

response to these stimuli, various adaptive neuroendocrine mechanisms are induced to restore 

homeostasis. Part of this response is initiated within the central nervous system and translated into 

action by the hypothalamic-pituitary-adrenal (HPA) axis. This neuroendocrine pathway has been 

shown to modulate inflammatory and immune responses but the precise molecular and cellular 

mechanisms remain unclear. In addition, sensory nerves are stimulated when an injury, an infection 

or an inflammation occurs in tissues. These neurons convey the damaging information to the brain 

(inducing pain) and release a number of mediators and neuropeptides in situ that can modulate the 

function of immune cells locally. By studying these pathways, we identified new regulatory 

mechanisms revealing a role of the nervous system in immunity. 
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