
© 2010 Shecterle and St.Cyr, publisher and licensee Dove Medical Press Ltd. This is an Open Access 
article which permits unrestricted noncommercial use, provided the original work is properly cited.

Veterinary Medicine: Research and Reports 2010:1 1–2

Veterinary Medicine: Research and Reports Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1

C O M M e n TA Ry

open access to scientific and medical research

Open Access Full Text Article

DOI: 10.2147/VMRR.S15289

Metabolic energy changes during exercise  
in equines

Linda M Shecterle
John A St.Cyr
Jacqmar, Inc., Minneapolis, Mn, USA

Correspondence: LM Shecterle, 
Jacqmar, Inc., 10965 53rd Avenue north, 
Minneapolis, Mn 55442, USA 
Tel +1 763-473-3007 
Cell +1 612-998-9783 
Fax +1 763-383-5155 
email lms94@aol.com

Abstract: High-intensity exercise can lower skeletal muscle energy levels in equines. 

Publications have substantiated this decline in muscular adenosine triphosphate (ATP) levels 

following intense exercise sessions. Adequate energy levels are crucial for the maintenance of 

cellular integrity and function. D-ribose, a natural occurring carbohydrate, enhances the regen-

eration in muscular ATP levels following stressful conditions and has the potential to play a 

substantial role in energy recovery following high-intensity exercise. The following commentary 

addresses the altered metabolic energy state during exercise in equines.
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Commentary
Skeletal muscle function is dependent on adequate cellular levels of adenosine triphos-

phate (ATP). The production of ATP is continuous; however, during states of metabolic 

stress, such as ischemia, hypoxia, and high-intensity exercise, these levels are reduced, 

and studies have shown that the recovery can be prolonged.1 Utilization of ATP without 

concomitant regeneration produces a cellular energy deficiency. Furthermore, contin-

ued catabolism of adenine nucleotides eventually produces nucleosides, which can 

potentially diffuse across a cell’s membrane, further limiting ATP regeneration.

During high-intensity anaerobic exercise, the cell’s ability to produce adequate 

levels of ATP is stressed, where demand can exceed supply. Human studies have 

reported a decline in skeletal ATP levels following high-intensity exercise, where as 

much as 3 days are required for complete return.1 Similar results have been reported 

in equines subjected to high-intensity training/racing conditions. Hodgson reported a 

decline in equine skeletal muscle ATP levels during periods of high-intensity exercise.2 

Harris et al reported a minimal decrease in skeletal muscle ATP levels in horses dur-

ing treadmill exercise at a speed of 10 m/sec, but a significant decline up to 47% was 

observed when equines were paced at a 12 m/sec.3 Because of a presumed decline in 

muscular energy levels following high-intensity exercise, race horses are routinely 

rested following a race to maximize a return in muscular energy levels. In conjunction 

with a deficiency in energy levels with high-intensity exercise, oxygen free radical 

production increases during times of muscular stress. 

D-ribose, a natural occurring pentose carbohydrate, regenerates ATP levels follow-

ing stress.1 D-ribose has shown to reduce the drain on energy molecules during ischemia 

(Figure 1). In humans, the supplementation of D-ribose around high-intensity exercise 

has demonstrated a lower decline and a shortened recovery interval in regenerating 
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muscular ATP levels. D-ribose has also shown a benefit in 

limiting the increased production of oxygen free radicals 

following stress.4

Equine trainers and owners have noted benefits with either 

D-ribose alone (20 to 60 g/dose), or in combination with other 

ingredients, such as glucosamine, chondroitin sulfate, dim-

ethylglycol, vitamins, and minerals.5 Subjectively, many have 

observed an enhanced energy state the day of and following 

the race, with less down time following  a race and less post 

race joint swelling, not requiring significant  therapies.5 

D-ribose has also shown energy benefits to the heart during 

stressful conditions without untoward consequences. 

 Schneider et al reported the enhancing recovery of ATP lev-

els and function with D-ribose following global myocardial 

ischemic stress.6 This natural carbohydrate should be given 

consideration for its enhancing energy benefits following 

stressful conditions, including high-intensity exercise.
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Riboso helps reduce the energy
toll of ischemia

Catabolism of AMP & IMP
salvage pathways
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Figure 1 Ribose regulates activity of de novo and salvage pathways of nucleotide 
metabolism.
Abbreviations: ATP, adenosine triphosphate; AMP, adenosine monophosphate; PRPP, 
5-phosphoribosyl-1-pyrophosphate; IMP, inosine monophosphate; Hx, hypoxanthine.
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