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and through such pathways, estrogen can enhance intracellular GDNF signaling. Our hypothesis is that GDNF concentration will
be lower in sedentary rats when compared to exercised. In order togain a more complete picture of whatis happening
neurologically as we age, | will be looking at female rats and comparing them to male rats of the same age. Hindlimb skeletal
muscle was taken from Sprague-Dawley rats, from both sedentary and voluntarily exercised males and females. Their ages
ranged from 4 weeks to 18 months. Sedentary muscle was taken at 4 weeks, 6 weeks, 8 weeks, 12 weeks, 12 months and 18
months. Exercised muscle was harvested from 4 week old rats that had access to running wheels for 2 weeks, from, 8 week old
rats exercised for 4 weeks, and from 12 month old rats who voluntarily exercised for 6 months. Westernblot and ELISAs were
used to measure GDNF concentration, while immunohistochemistry was used to visualize the motor neuron, end plates, and
GDNF. There were differences in GDNF concentration between male and females as they aged and if they were sedentary vs.
exercised. Motor end plates showed more complexity and larger surface area from skeletal muscle in exercised rats as compared
to sedentary. Future studies will investigate if estrogen concentration changes in the same trend in these groups as GDNF
concentrations. Understanding the role that neurotrophic factors play in neuroprotection as we age and exercise between
different sexes, may help develop novel pharmacological treatments and could impact our healthcare system, as we canthink
aboutit in a more nuanced way.

Motor neuron cell body morphology with age, exercise, and sex
Lopez, A.J. (presenter); Cintron-Colon, A.F.; VanGyseghem, J.M.; Spitsbergen, J.M.

The number of individuals of old age has continued to increase within the last few years, accompanied by anincreasein
senescence - an increased risk for diseases and ailments, one of the most common being sarcopenia, or loss of muscle mass. In
aged rat models, the neuromuscular junction shows morphological changes such as decreased end plate areas, pointing to
possible changes in the muscle’s associated motor neuronand proposes an interest in the motor neuron cell bodies in the
ventral horn of the spinal cord. Exercise has been shown to exhibit neuroprotective effects on motor systems withage. Prior
studies in our laboratory have shown a 13% decrease inthe number of motor neurons in old male rats compared toyounger
male rats (Cintron-Colon, 2022). Males only make up 50% of the population and have distinctive features from females
regarding certain health risks and effects of aging. The focus of this study is to examine the motor neuron cell bodies in
sedentary vs exercised aged male and female rats, including the number, area, and area distribution of cell bodies. Time points
of 8, 12, 52, and 78 weeks were analyzed to correlate to major developmental markers of the Sprague-Dawley rat model. The
lumbar region (L4-5) of the spinal cord was cryoprotected and sectioned at 20 pm, followed by immunohistochemical staining
with anti-choline acetyltransferase, a neuronal marker, and DAPI. Sections were viewed under a confocal microscope to identify,
count, and measure motor neurons in lamina g of the ventral horn. A comparison of average cell body sizes showed no
significant (p<o.o5) difference between 8-week male vs female (667.61 + 0.08 um2 and 463.068 + 0.11 um2, respectively),
between 52-week vs 78-week females (423.26 + 0.12 pm2and 326.76 + 0.09 um2, respectively). However, there was a significant
difference between 12-week (531.91 + 0.08 pm2) vs 52-week females, and between 12-week vs 78-week females. Exercised
females showed a significantly larger average cell body size compared totheir sedentary counterpart. Following histogram
analysis, 12-week females showed a higher frequency of cell bodies >1000 pm2in size, while 52-week and 78-week females
showed a higher frequency of cell bodies between 100 and 500 pm2in size. The average number of cell bodies showed a
decreasingtrend with age, and there was no significant difference in the average number of cell bodies per section between 52-
week (19.56 +0.19) vs 78-week (17 + 0.17) females. The decrease in frequency distribution of cell bodies >1000 pm2in size may
be attributed toan overall decrease insize of all cell bodies with age or may suggest a loss of fast-type motor neurons with age
since larger cell body sizes are observed inlower numbers inaged rats.
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