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Introduction

Apart from structural and morphological adaptations, disuse atrophy has shown to induce important metabolic adaptations in
the skeletal muscle. A large number of in vitro studies have shown that there is a significant reduction in the maximal activity
of essential oxidative enzymes following immobilization. The purpose of this study was to determine the impact of disuse
atrophy on the in vivo oxidative capacity of mouse hindlimb muscles using *'P MRS.

Methods

The lower hindlimbs of young adult mice (C57BL6 female, n = 8) were studied prior to and after 2 weeks of immobilization.
1p MR data were acquired in a Bruker 11T spectrometer using a 6-mm x 12-mm oblong *'P surface coil, placed over the
belly of the gastrocnemius muscles. A 3-cm *H surface coil was placed underneath the hindlimb to adjust magnetic field
homogeneity. An inflatable blood pressure cuff was positioned around the animal’s thigh. Spectra were collected with a 50ps
square pulse, a TR of 2s, sweep width of 10,000 Hz and 8,000 complex data points in 30s bins starting at rest (10 min),
during ischemia (30 min), and throughout recovery (30 min). Areas of the resting y-ATP, inorganic phosphate (P;), and
phosphocreatine (PCr) peaks were determined using area integration following saturation correction. Dynamic changes in
PCr levels were determined using complex principal component analysis. The pseudo-first-order rate constant for PCr
recovery (Kpc;) was determined and used to calculate the in vivo oxidative capacity.
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Results and Discussion

Following immobilization resting **P MRS spectra were characterized
by a significant increase in the basal P; content (~70%; p<0.001) and
the resting Pi/PCr ratio (~80%; p< 0.001). The resting PCr content and
the intracellular pH values were not different. During 30 minutes of
ischemia, the PCr levels decreased by 45 to 55% while the ATP and
pH values remained unchanged in both pre immobilized and
immobilized muscles. No significant difference was noted in the rate
3 6 % 10 15 20 ppm of PCr depletion between pre immobilized versus immobilized
Fig. 1. *'P spectra obtained from a pre immobilized ~ Muscles (0.45+ 0.03 mM/min™ vs. 0.52 + 0.01 mM/min™; p=0.78). In
C57 mouse at rest (1), after 10, 20, 30 min of ischemia  contrast, immobilization induced a 30% decrease in the PCr recovery

(2-4) and after 10 min of recovery (5) rate constant (0.45+ 0.01 min™vs. 0.31+ 0.01 min; p<0.001; Fig. 2).
11 - This decrease in kpc, reflects a decrease in the in vivo oxidative
1] capacity of 5.4 mM ATP/min (~35%).

o 0] Conclusions
g 0.8 &
S 074 Based on the PCr recovery kinetics following ischemia we conclude
- ¢ that disuse atrophy induces a significant decrease in the in vivo
%_) 06 ﬁ TPREM oxidative capacity of skeletal muscle. Therefore therapeutic

05 = POST IM interventions following cast immobilization should include strategies

04l ‘ : ‘ to enhance mitochondrial function.

0 10 20 30
Time (minutes) Acknowledgements

Fig. 2. PCr recovery kinetics in C57 mice (n=8) prior : ) _
to immobilization (PRE IM) and following 2 weeks of This research was supported by NIH-RO1HD37645, NIH

immobilization (POST IM). RO1HD40850. NMR data were obtained at the Advanced Magnetic
Resonance Imaging and Spectroscopy (AMRIS) facility in the
McKnight Brain institute of the University of Florida.



