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Starting with the inaugural manned flight into space and
progressing to human expeditions to the moon, our
understanding of the intricacies of space travel has
significantly deepened. Presently, our endeavors are
concentrated on venturing into the depths of space, reaching
Mars and beyond, not only to explore the potential of
extraterrestrial life but also to ensure the long-term survival
of our species. Nonetheless, as space exploration pushes
into uncharted environmental realms, the challenges
concerning human survival and physiology become
increasingly conspicuous. The primary focus of the Fajardo
Lab revolves around comprehending the ways in which
exposure to microgravity has presented physiological
challenges regarding muscle and bone mass as well as
strength.

A soleus muscle cross-section illustrates the array of fiber types in
a wildtype mouse, aiming to compare the expression levels of
GSK3 across different myosin isoforms.

One research project, led by Ryan Baranowski (MSc), focused
on investigating the potential of a specific protein to
counteract the negative effects on muscle and bone health
observed in mice exposed to spaceflight conditions. This
study involved sending four groups of mice (RR9, RR1, RR18,
BION-MT1) to the International Space Station and separate
satellites for a duration of 30-37 days. The protein in
question, Glycogen Synthase Kinase-3 (GSK3), tends to be
excessively active early in space travel, leading to muscle and
bone loss, as well as changes in the composition of muscle
fibers, particularly in the postural soleus muscle over the
course of 30-37 days. To determine if reducing the activity of
GSK3 in skeletal muscle could alleviate the muscle and bone
deterioration, GSK3floxed (wildtype) and GSK3-knockdown

www.scinitica.com

(GSK3KD) mice were subjected to a simulated microgravity
model known as hindlimb suspension for 7 days. Analysis
using DXA revealed that GSK3KD mice maintained their body
weight over the 7-day period and exhibited a higher amount
of lean body mass compared to the control group of wildtype
mice. Furthermore, the soleus muscles of GSK3KD mice
showed increased mass and cross-sectional area after
hindlimb suspension in comparison to wildtype mice under
the same conditions, and their muscle strength was similar
to that of mobile control mice.

In addition to muscle, their research found that space flight
dramatically reduced bone mineral density, a common
measure to diagnose osteoporosis here on earth. This result
was also associated with an overactivation of GSK3 in the
bone. Strikingly, their work also found that knocking down
GSK3 in muscle offered some protective effects in the bone
under the hindlimb suspension model. This reveals a
potential a muscle to bone connection that Fajardo and his
lab look forward to studying further.

DXA scan performed with the (input device name) on a GSK3KD
HLS mouse, which includes whole-body measurement as well as
specific assessments of bone mineral density particular body
sections.

Ultimately, this research has paved the way in the
Fajardo lab for GSK3 inhibitors to be considered as a
potential therapeutic intervention in upcoming space-

related experiments.
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