
RARc agonist treatment not only reduced the size of the defect but also decreased
adipose and fibrous tissue in the defect.

To study the role of RARc in muscle repair, we injected carditoxin into tibialis
anterior-muscles of RARc-null or wild type littermates and analyzed histology at 2
weeks. In wild type, the initially damaged region was completely replaced with new
muscle fibers. RARc-null mice however still contained necrotic tissue and
inflammatory cells. To further study the role of retinoid signaling in muscle
regeneration, we examined distribution of retinoid signaling in RARE-Lac-Z reporter
mice after muscle laceration. Lac-Z positive area started to appear 4 days after injury,
and it can still be detected at day 7.

All together our results indicate that (1) RARc is an endogenous regulator of
muscle repair and (2) its activation using a selective agonist not only decreases skeletal
muscle degeneration, but also accelerates muscle regeneration. Thus, selective RARc
agonists may be useful to treat variety of muscle problems ranging from local injury to
systemic myopathy.
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Introduction: Muscle-specific Creatine Kinase (CKMM), an isozyme of creatine
kinase, is abundant in skeletal muscle. CKMM is thought to play an integral role in
maintaining energy homeostasis by providing a steady supply of creatine phosphate,
which is critical for sustaining the Ca2+-ATPase channel in the sarcoplasmic
reticulum. It has been suggested that a genetic variant in the 3’-untranslated region
of CKMM gene, rs8111989, contributes to individual differences in physical
performance. We hypothesized that rs8111989 might be predictive of physical fitness
test (PFT) scores in military recruits.

Methods: We studied 172 male military infantry recruits undergoing basic training.
PFT measures included three-mile run-time and number of pull ups/sit-ups achieved
in two minutes. BMI, body weight, smoking status and a total PFT score were
calculated. DNA extracted from whole blood was genotyped using a Taqman
genotyping assay from Life Technologies. Statistical analysis: Hardy- Weinberg
equilibrium (HWE) was determined using a 2-test to compare the observed genotype
frequencies to those expected under HWE. Normality of each quantitative trait was
tested using the Shipiro-Wilk normality test. Mean measurements were compared to
SNP genotypes (dominant model: TT vs. CT/CC) using analysis of covariance
(ANCOVA) methods, followed by Sidak post hoc analysis to control for multiple
comparisons.

Results: Participants with two copies of the TT allele had higher PFTS for all three
measures of physical fitness: run time, pull ups, and total physical fitness test score.
Specifically run time scores were TT [n = 97]: 82 ¡ 10 PFTS versus CC/CT [n = 79]:
78 ¡ 11 PFTS; p = 0.0370, pull-ups scores were TT [n = 97]: 78 ¡ 11 PFTS versus
CT/CC [n = 79]: 65 ¡ 21; p=0.0496. Total physical fitness scores were TT [n = 97]:
250 ¡ 31 PFTS versus CC/CT [n = 79]: 238 ¡ 31PFTS; p=0.0173. There was no
association with BMI, body weight, number of sit-ups, and smoking status.

Discussion: We demonstrated an association between physical performance and
variation in the CKMM gene (rs8111989). Two copies of the common allele were
associated with faster run time PFT score, number of pull-ups, and total PFT score.
Our study supports the findings of Heled et al. (2007) who found that individuals with
the TT genotype were more likely to be high responders to exercise protocols.
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Effects of Vitamin D Supplementation on Neural Plasticity, Serum Brain-

derived Neurotrophic Factor (BDNF) and Functional Performance in Older

Adults: A 10-week Double-Blinded, Placebo Controlled Randomised Trial.

Robin Daly*, Stephanie Pirotta, Dawson Kidgell. Centre for Physical

Activity & Nutrition Research, Deakin University, Australia

Vitamin D has direct effects on muscle modulated by specific VDRs present in
muscle tissue, but VDRs are also located in the brain and CNS, including the primary
motor cortex (M1) which is responsible for controlling movement. Thus it is possible
that the beneficial effects of Vit D on neuromuscular function may be mediated by
changes in neural plasticity (eg. the ability of the brain to adapt and strengthen neural
connections). Transcranial magnetic stimulation (TMS) is a non-invasive technique
that allows an objective assessment of neurophysiological changes such as
corticomotor plasticity and altered synaptic activity, and thus provides direct evidence
of changes in the responsiveness of the human corticospinal tract. The aim of this 10-
wk double-blinded, placebo controlled trial was to examine the effects of Vit D on: 1)
corticomotor excitability and plasticity; 2) serum brain-derived neurotrophic factor
(BDNF), a neurotrophin involved in regulating synaptic plasticity and neurogenesis,
and 3) muscle strength, power and function. Healthy adults aged 60+ yrs with serum
25OHD ,60 nmol/L were randomized to 2000IU/d Vit D3 (n=13) or a matched

placebo group (n=13). Single and paired-pulse TMS applied over the M1 was used to
assess changes in motor evoked potentials (MEPs) and short-interval intracortical
inhibition (SICI), as a measure of corticomotor excitability and inhibition,
respectively, by recording EMG responses to stimulation from the wrist extensors.
Muscle strength (leg extension), power (stair climb), function (TUG, four square step
test), serum 25OHD and BDNF were assessed. 96% of the participants completed the
trial; supplement compliance was similar between the groups (98% Vit D; 89%
placebo, P=0.13). Serum 25OHD increased by 34 nmol/L in the Vit D group with no
change in the controls (-1.2 nmol/L). After 10-weeks, treatment with Vit D resulted in
an increase in muscle strength (8-11%) and a reduction in cortical excitability (MEP
amplitude) and intracortical inhibition (all P,0.05). However, these changes were not
significantly different from those observed in the controls. There was no effect of Vit
D on muscle power, function or serum BDNF. While the lack of significant between
group differences may relate to the sample size, the reduction in excitability and
inhibition suggests that Vit D may improve the efficacy of neural transmission within
the corticospinal pathway, and thereby facilitate motor output and improve muscle
performance.
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Purpose: Whole-body vibration (WBV) therapy has been proposed as a potential
therapy for reducing sarcopenia (or age-related skeletal muscle loss) and its negative
consequences (such as frailty, functional impairment and increased risk of fracture).
Previous meta-analyses suggest WBV therapy may improve muscle strength and
balance in the elderly. The purpose of this study was to explore whether WBV therapy
increases muscle density and volume as measured by high-resolution peripheral
quantitative computed tomography (HR-pQCT) in the Vibration Study.

Methods: The Vibration Study is a 1-year 1: 1: 1 randomized controlled trial
comparing 0.3g 30-Hz WBV, 0.3g 90-Hz WBV and control in 202 healthy
postmenopausal women with low bone density (T-score -1 to -2.5). The WBV
intervention groups were asked to stand on a 30- or 90-Hz WBV platform daily for 20
minutes; all participants received calcium and vitamin D. The primary outcome of the
study was trabecular volumetric bone density at the distal tibia. For this secondary
research question, we analyzed muscle density and volume in HR-pQCT distal tibia scans
at baseline and 1-year in a blinded fashion. Our primary analysis was intention-to-treat,
run separately for muscle density and volume; using linear regression, we compared
change from baseline between WBV groups, adjusting for the baseline measurement.

Results: Compared to no WBV therapy, 0.3g 30- or 90-Hz WBV therapy had no
significant effect on muscle density or muscle volume at the distal tibia after 1 year.
The mean change in muscle density from baseline to 1 year was 0.39 (SD 1.5) mgHA/
cm3 in the 30-Hz WBV group, 0.18 (SD 1.6) mgHA/cm3 in the 90-Hz WBV group, and
0.38 (SD 1.5) mgHA/cm3 in the control group (p = 0.8). The mean change in muscle
volume from baseline to 1 year was 77.6 (SD 550) mm3 in the 30-Hz WBV group,
209.2 (SD 796) mm3 in the 90-Hz WBV group, and 79.4 (SD 675) mm3 in the control
group (p = 0.5). Per-protocol, sensitivity, and subgroup analyses revealed no
significant effects of WBV on muscle density or volume.

Conclusion: In this secondary exploratory analysis, one year of daily low
magnitude whole-body vibration therapy at 30- or 90-Hz had no significant effect
on muscle density or volume at the distal tibia in postmenopausal women.

Keywords: sarcopenia, whole-body vibration, muscle density, muscle volume,
postmenopausal women, HR-pQCT
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Parathyroid hormone is an important regulator of osteoblast function and is in
clinical use as the only anabolic therapy currently approved for the treatment of
osteoporosis. The parathyroid hormone (PTH) receptor (PPR) is a G protein-coupled
receptor that signals via multiple G proteins including Gsa. Ablation of Gsa in the
osteoblast lineage during embryonic development using osterix-driven Cre recombi-
nase (GsaOsxKO mice) resulted in fractures at birth. GsaOsxKO mice do not survive
past weaning, but administration of doxycycline to delay expression of Cre
recombinase until birth yields mice with postnatal ablation of Gsa in the osteoblast
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