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ABSTRACT 

Four horses of varying ages, breeds and sex were used to evaluate the variation in 

capillary supply and fibre type proportions in a range of equine skeletal muscles. A total of 

100 muscles were sampled from the four horses. These samples were stained for myosin 

ATPase activity from which fibres were classified as ATPase low or ATPase high. 

Visualisation of capillaries was also achieved by the use of this stain. The 100 muscle 

samples were assessed for capillary/fibre ratio and for capillary density. From these muscles, 

22 were chosen for more detailed analysis on the number of capillaries surrounding each fibre 

and the fibre area for ATPase low and ATPase high fibres individually. 

Fibre type distribution was found to vary from 0% to 100% A TPase low fibres and 

therefore a complete range of muscle fibre type proportions were obtained. An extensive 

range was found within a muscle or between adjacent muscles. 

There was no significant difference in mean fibre area between the two fibre types in 

the muscles examined. 

The percentage of ATPase low fibres and capillary/fibre ratio showed a significant 

regression (regression coefficient = 0.36, p < 0.05) 

For both the A TPase low fibres and the A TPase high fibres, larger fibres were 

surrounded by more capillaries. 
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It was concluded that, although fibre size is the primary determinant for capillary 

supply, the contractile properties of the muscle in which a fibre is found will also determine 

the number of capillaries it should have at its disposal. 
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CHAPTER ONE : INTRODUCTION 

This introduction represents an uncritical discussion of the role of exercise physiology 

in the horse. It outlines the areas which are to be covered in this thesis and the reasons why 

these areas are relevant to the study of the physiology of equine athletes. 

The effect of exercise on the structural and metabolic characteristics of skeletal muscle 

has become a subject of interest. Studies on a range of species including humans have shown 

that there are a number of physiological changes associated with the improvement of 

performance as the result of training. 

Horses compete in a wide range of disciplines from endurance rides through to races 

over short distances as well as performing the more precise movements required for 

disciplines such as jumping and dressage. The way in which energy is produced for these 

activities differs depending on the intensity and duration of the exercise. The changes which 

occur in response to training also differ depending upon the type of exercise that is performed 

and therefore the training program an individual undertakes is of vital importance. Exercise 

of submaximal intensity that is maintained over a relatively long period is fuelled by aerobic 

respiration during which ATP is formed from the breakdown of glycogen in the presence of 

oxygen. Event horses use aerobic metabolism during the lengthy 'roads and tracks' section 

of the cross-country phase during a competition while it is also the major form of energy 

production for endurance horses. In contrast, during sprinting and jumping which involve 

short bursts of maximal power, the muscles require energy much more rapidly than the 

aerobic pathway can manage. In this case the individual must utilise anaerobic respiration 

which also involves the breakdown of glycogen to ATP but this breakdown is not complete 

and results in the production of lactate which builds up and finally results in fatigue. Training 
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programs which involve a large amount of endurance type work will result in an increase in 

the individuals aerobic capacity while those involving sprinting over short distances will 

increase the horses anaerobic capabilities. The design of a training program must therefore 

take into account the needs of each individual horse. 

The rate of diffusion of oxygen into working muscles is one factor that affects 

performance. An increase in oxygen diffusion is facilitated by an increase in capillary supply 

and it has been shown that an increase of aerobic capacity in an individual is associated with 

an increase in capillary supply during training. Capillary supply differs between muscles 

depending on the function of the muscle. For example, muscles which contract slowly and 

constantly such as the heart and diaphragm require large amounts of oxygen and therefore 

have a more extensive capillary supply than those muscles which contract very quickly but 

only occasionally and therefore rely mostly on anaerobic metabolism and consequently do not 

have a large requirement for oxygen. 

In this study the variation in capillary supply from muscle to muscle in the horse is 

investigated in order to obtain a range of muscles varying from those with an extremely low 

capillary supply to those which have a high capillary density. 

Not all muscles within an animal are the same colour, some being redder and others 

whiter with many variations between these two extremes. Through the use of histochemical 

methods, it has been shown that most mammalian skeletal muscle consists of a mosaic of 

fibres with distinct variations in metabolic and functional characteristics. Fibres may be 

differentiated into two distinct types on the basis of contractility through staining for myosin 

adenosine triphosphatase (ATPase) activity. ATPase low or 'slow twitch' fibres have 

relatively slower contraction and relaxation times and are considerably more fatigue resistant 

than ATPase high or 'fast twitch' fibres. 
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The colour of various muscles has been related to capillary supply with the general 

belief being that the red (slow contracting) muscles are better supplied with blood vessels than 

the white (fast contracting) muscles. Studies have also extended into the capillary supply of 

individual fibres and the difference in supply between ATPase low and ATPase high fibres. 

It would be expected that because A TPase low fibres are slower contracting and have a high 

oxidative (aerobic) capacity they would require a greater oxygen supply and would therefore 

be surrounded by more capillaries than the ATPase high fibres which have more anaerobic 

capabilites and require less oxygen. 

In the following chapter the literature available on capillary supply to various skeletal 

muscles in all species will be reviewed. The objectives of the present study will be given at 

the conclusion of this chapter. 




