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Task Description:

POSTDOCTORAL FELLOWSHIP 
A milestone was reached with the first step on the Moon, but the upcoming project to reach Mars poses additional
challenges. DXA measurements realized after four- to-six-month space missions reported a 1-2 percent monthly decline
in bone mineral density (BMD). BMD loss will certainly progress further following the six-month period required to
reach Mars, and it is unlikely that fractional gravity on Mars will mitigate the bone loss that will occur during travel. 

The vestibular system is disturbed in microgravity, inducing cardiovascular alterations via sympathetic activation.
Sympathetic activation also provokes bone loss following stimulation of the b2-adrenergic receptor (b2AR) in
osteoblasts -- the bone forming cells. 

Hypothesis. Based on these observations, the researchers hypothesize that the vestibular system participates to the
maintenance of BMD on Earth and its dysfunction under microgravity may contribute to the bone loss associated with
space travel. 

Preliminary findings have provided evidence to support the hypothesis. Vestibular lesion (VBX) using sodium arsanilate
injections in rats destroyed bladderwort sensorial cells (gravity sensors) without any other neuronal damage and led to
significant bone loss associated to a decrease in osteoblasts number. The researchers have observed a similar bone
phenotype in mice after VBX. 

Specific Aims 

1) To determine if VBX causes bone loss by activation of the sympathetic nervous system in the VBX model using
b-blocker-treated mice and mice lacking the b2AR globally or specifically in osteoblasts; 

2) To analyze the bone phenotype of mice devoid of vestibular gravity sensor (Het-/- mice); and 

3) To determine if vestibular stimulation by centrifugation could be used as a countermeasure to bone loss under
microgravity. 

This study may uncover of a new pathway of bone regulation, a novel approach for the treatment of low bone mass
diseases on Earth, and novel countermeasures to reduce risk of bone fracture in microgravity. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:
This study may uncover of a new pathway of bone regulation, a novel approach for the treatment of low bone mass
diseases on Earth, and novel countermeasures to reduce risk of bone fracture in microgravity. 
  

Task Progress: New project for FY2012. 
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