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Longitudinal follow-up of equine muscle
morphometrics and associated metabolic
properties induced by 8 weeks of treadmill
training
Introduction
Little is known about which skeletal muscles are influenced during dry treadmill
training (TT) and how they are influenced. The aim of this study was to identify which
skeletal muscles significantly change in muscle diameter after 8 weeks of TT and to
provide a baseline view on changes in muscular metabolic profile.
De Meeus d’Argenteuil C.
(DVM), Boshuizen B. (DVM),
Van de Winkel D. (DVM), Van
Hauwe L (MBT), de Bruijn M.
(DVM, Dipl. ECEIM), Touwen N.,
Goethals K. (PhD), Oosterlinck
M. (DVM, PhD, Dipl. ECVS), Pille
F. (DVM, PhD, Dipl. ECVS),
Vanderperren K. (DVM, PhD)
and Delesalle C (DVM, PhD,
Dipl. ECEIM).

Results
Eight weeks of TT significantly increases the muscle diameter of the M. Trapezius
cervical part (+57%) and thoracic part (+26%), the PP (+29%), Brachiocephalicus
(+10%) and significantly decreases the muscle diameter of the QF (-18,8%), the
M. Erector spinae lumbal part (-8,8%) and the Semitendinosus (-6,7%) on either side
of all horses (figure 1). Dry TT increased levels of long chain and decreased levels
of medium chain acylcarnitines significantly in both muscle groups (figure 2). Early
(glucose, glucose-6-phosphate and fructose-6-phosphate) and late stage (pyruvate
and lactate) glycolytic intermediates and pentose-phosphate pathway intermediates
were significantly increased in the QF. A significant increase in oxidized glutathione and
intermediates of the glutamine/glutamate metabolism and a significant decrease in
glycine and acetyl-glycine was found in the PP.
Conclusions
Comparison of the metabolite profiles reveals that 8 weeks of dry TT induces an
upregulation of fat oxidation and glycogen storage capacity in QF muscle (decreasing
muscle mass) versus an upregulation of fat oxidation capacity and amino acid
metabolism in PP muscle (increasing muscle mass).
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Materials
Seven healthy untrained horses completed an 8-week TT program (20 min/session,
5 days/week, belt speed 1.25 m/sec). Morphometric assessment of 15 muscle groups
was performed by ultrasound at start, after 4 weeks and at finish of the study. Muscle
biopsies were harvested at rest, before and after 8 weeks of TT, from the m. Pectoralis
profundus (PP) and Vastus lateralis of the m. quadriceps femoris (QF). Metabolomic
profiling was performed by (RP)/UPLC-MS/MS and HILIC/UPLC-MS/MS.

Green: Significant increase in muscle mass on either side
Yellow: No significant change in muscle mass on either side
Red: Significant decrease in muscle mass on either side
Figure 1: Overview of changes in muscle mass after 8 weeks of dry treadmill training
(Van de Winkel D., de Bruijn M., Touwen N., Duchateau L., Goethals K., Oosterlinck M.,
Pille F., Vanderperren K., Delesalle C.)
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Figure 2: Metabolites of beta-oxidation qualified and quantified in the pectoralis profundus (PP) and vastus
lateralis of the quadriceps femoris (QF) of untrained (UT) and treadmill trained (TT) Friesian horses.
(De Meeus d’Argenteuil C., Boshuizen B., Van Hauwe L, de Bruijn M., Touwen N., Goethals K., Oosterlinck M.,
Pille F., Vanderperren K., Delesalle C)
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