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Author’s Note



There are a couple of points to which I should draw the reader’s attention.


Wherever, within the text, the heading Treatment Options appears, please be aware that what follows is strictly a list of options, each of which may be most appropriate to individual cases. Do not be tempted to use a treatment, or a combination of treatments at random. Please seek professional advice on the best treatment for your horse.


Those who read through the text in its entirety may notice that, in some cases, details of certain treatments may be repeated. This is because some treatments may be effective for more than one specific condition. Since readers may be seeking explanation of how best to treat an individual condition, it seemed helpful to include all details pertaining to that condition in one place, rather than direct the reader elsewhere in the text by means of cross-references.





Introduction



Imagine the shining coat, and flowing mane and tail, of a healthy, well-groomed horse as it catches the sunlight on a summer’s day. These are beautiful things to see. The skin and coat are both attractive and interesting.


Many variable conditions affect the skin and the hair coat: internal variables such as hormones, blood supply and diet, and external variables such as infection, sunlight, parasites and rainfall. Add to this the numerous management options of rugs, clipping, grooming and housing. The skin is a dynamic organ that will respond to these variable factors, and to many more. Skin and hair are constantly replacing themselves, under the influence of genetic factors and of the changing internal and external environment.


A great advantage in dermatology is the ability to see, feel and smell what is happening at the surface of the skin. We can also see the part of the hair coat that is outside the hair follicles. A disadvantage in dermatology is that many skin conditions have a similar appearance. We are often working from a list of different conditions, all of which fit the history and appearance of the case. Our job is to work patiently through the list and to rule out, or to positively identify, each option. This patient and rigorous approach allows us to reach a definitive diagnosis. Having a diagnosis saves a lot of time and money in the long run: all subsequent treatment is rational and relevant. A diagnosis can also give a prognosis, allowing us to plan and budget realistically for ongoing care.


The management and treatment sections, which accompany the disease descriptions in this book, contain a number of options. These are not listed in order of preference. The best choice of options depends on the individual case, and is part of the clinical judgement required to manage a case successfully.


This book is not so much a diagnostic manual as an aid to understanding what we see in front of us when we look at a horse’s skin and coat, both the normal and the diseased. Through that understanding we can make better decisions, which will lead to better actions and outcomes. Our individual and collective understanding changes as we see more of what is around us, and we integrate new information. The book is a source of information and discussion for the curious. It is for anyone who has wondered about the flies around a wound, or the lumps on that horse’s skin, or why that foal turned out the colour he did.





1People, Horses and Horsehair



HORSES AS AN HISTORICAL WORKFORCE


Horses were an essential workforce for many centuries. They were involved in military campaigns up to, and including, the Second World War. In addition to being cavalry mounts, horses hauled heavy guns, moved supplies and carried the wounded. It is estimated that eight million horses died in the First World War, plus countless mules and donkeys.
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Major C.D. Phillips, of the South Wales Borderers, mounted on the mare Longboat. Both survived the First World War. (Photo: A. Deacon)




In civilian life, horses would have been a familiar part of daily life. They took over from oxen, to plough the fields, at the beginning of the nineteenth century. Horses hauled carts to bring in the harvest and to move timber. They pulled barges on the waterways. Ponies hauled coal in the pits. The doctor, the priest and the veterinary surgeon rode, or drove a trap, to and fro across the parish to make their visits. Towns and cities were packed with horses drawing cabs, trams and buses, with ponies pulling milk carts, and with heavy horses hauling the brewery drays. People rode or drove all manner of horses and horse-drawn vehicles for business and pleasure. Horses for riding and driving were available for hire by the day. Stage coaches and mail coaches were drawn by teams of two, four or six horses, depending on the terrain. The teams were changed at several stages during the day and the coach continued with fresh horses. Thousands of people were involved in breeding and training horses to meet the demand for horse power, and in feeding and mucking out and handling horses. It is estimated that, in 1900, London had a working population of 300,000 horses.


The dependence on horse power, and the closely interdependent relationship between people and horses, came to a fairly swift end. In the UK horses were replaced for farm work, haulage and personal transport by the arrival of steam and coal power, and by the coming of the motor engine.




USES OF HORSEHAIR


Plaster for walls


Suit linings


Rocking horse manes and tails


Cloth


Bows for stringed instruments


Sporrans


Ropes


Brushes


Leaders on Victorian era dry-fly fishing lines


Military plumes e.g. of the mounted regiment of the Household Cavalry of the British Army Judicial wigs


Padding under shoulder armour


Filters for draining/clearing cider


Saddle stuffing


Mattress and window seat stuffing


Birds’ nests in aviaries


Victorian hair lacework


Braiding on tunics


Scouring, with or without additional sand


Polishing wood and burnishing metal on a lathe


Padding First World War ammunition boxes


Attaching feathers to arrows


Gin traps for small birds


(Thanks to M. Sowden Sr for supplying this list)
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Brushes of various sizes, made of horsehair, and used for ink painting and other art work.
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A short barrister’s wig. (Photo: D. Hayes)







HORSEHAIR


Prior to their numerical decline, with so many horses around, and their relatively short working lifespan, there was a large volume of horsehair available. Horsehair was recognized as a tough and flexible material and was put to many creative uses. Some of these uses are discussed below.


Stuffing
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Horsehair stuffing protruding from beneath the covering layers at the back of an old sofa.




Horsehair was widely used as a stuffing material. The durability and resilience of the material meant that it kept its shape well, while being somewhat flexible when loaded. Chairs, sofas, railway carriage seats, mattresses and saddles were all regularly stuffed with horsehair.


Horsehair Plaster


Before the adoption of plasterboard in the twentieth century, the interior walls of houses were frequently made with a lath and plaster technique. Lime-based plaster was mixed with chopped horse, or cattle, hair before being applied to the wooden laths. The addition of animal hair made the plaster stronger, and allowed it to stick more easily to the wooden laths. The hair was a lightweight and strengthening addition to the plaster.


Rocking Horse Manes and Tails
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The flowing horsehair mane and forelock of a traditional restored rocking horse. This example is a large, early, extra carved, original paint horse by F.H. Ayres. (Photo: rockinghorseheaven.com)




Rocking horses have been around as children’s toys for many centuries. The earliest surviving English example is from around 1605, and can be seen in the Victoria & Albert Museum of Childhood. Rocking horses were popular in Victorian times. They were mass-produced for the home market and for export. F.H. Ayres was a leading London manufacturer of rocking horses, and other toys, around the turn of the twentieth century. The wooden horses had ’real’ manes and tails, made either of horse or cattle hair. Modern rocking horses of traditional design, and restored period rocking horses, have manes and tails of flowing horsehair in a variety of natural and dyed colours.


Suit Linings


Horsehair can be woven, with various amounts of cotton, into a fabric known in the tailoring profession as ’canvas’. Higher proportions of horsehair give a flatter, stiffer fabric, while more cotton allows greater flexibility and a rougher texture. The canvas provides the structure and shape of the garment, such as in a suit jacket. Horsehair canvas supports the overlying woollen fabric, allowing it to drape well, and maintains a flexible but consistent shape throughout the rigours of daily wear. The canvas middle layer is not seen in a finished garment, as it is covered with a silky lining material. Jackets can be half or fully canvassed, the former having horsehair material only across the chest and lapels. Horsehair canvas has largely been replaced by synthetic materials.


Horsehair Cloth
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Michael Sowden Sr finishing a hank of horse tail hair in the traditional manner. (Photo: M. Sowden Jr)




Cloth made from horsehair was widely produced during the nineteenth century. The warp was made of cotton and the weft of horse tail hair. The average length of a horse’s tail limited the width of the cloth to approximately 70cm (28in). The fabric was flexible and hardwearing, and resistant to degradation by ultraviolet light. It was used for the upholstery of railway carriage seats and window blinds, and for household window seats and chairs. Horsehair cloth has an attractive sheen and can be dyed many colours. It was used by designers such as Charles Rennie Mackintosh for chair upholstery. Horsehair cloth is still woven today with a warp of cotton, or of polyester. There is a factory in Castle Cary, in Somerset, which has specialized in producing this product since 1837. The contemporary fabric is used both in restoration work, and in exclusive modern soft furnishing projects.


Bows for Stringed Instruments


The violin, viola, ’cello and double bass are all played by moving a bow across the strings to make the strings vibrate. The bow is a wooden, or carbon fibre, stick supporting between 100 and 150 horse tail hairs. The lower number of hairs would be appropriate, for example, in a period violin bow and would represent about 5g (0.18oz) of horsehair. The higher number of hairs would be found in a ’cello bow, of contemporary design, and would represent about 6g (0.2oz) of horsehair.
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Hanks of white, black and mixed colour tail hair hanging in the workshop of the bow-maker.




Bow-makers select the right number of hairs of an appropriate length, colour and quality. Each end of the selected hairs is then tied together with twine to form a bundle. One end of the bundle is trapped in the pointed end of the bow with a wooden wedge. Maple and lime-wood wedges are used to trap and spread out the hairs. The hair bundle is wetted, stretched and wedged in at the other end of the bow. As the hairs dry they take up a uniform tension and form the flat ’ribbon’ of parallel hairs used by the musician. The tension of the hair ’ribbon’ can be adjusted by turning a screw in the end of the bow. With repeated use the hairs of a bow become worn and they lose their grip on the string. Bow-makers can then replace the worn hair bundle with a new one. Professional string players may have their bows re-haired two or three times each year.
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The bow-maker has wedged the bundle of horse tail hair at the tip of the bow, and is now stretching and arranging it before securing it at the other end.







2What the Skin Does, and How it Does it



Structure and function are closely interrelated. The skin is the way it is, because of what it has needed to do over many generations of horses. In turn, it can perform the tasks it needs to, because of the way it is. The structure of the horse’s skin is discussed first, to give a common descriptive language for when the function of the skin is discussed later. The separation of structure and function is helpful and convenient, but the two are interdependent.


STRUCTURE OF THE SKIN


The skin can be thought of as having two layers. These are the outer epidermal layer and the deeper dermal layer. Beneath these two layers is an underlying subcutaneous layer, literally a ’beneath the skin’ layer.




SKIN STRUCTURE – LAYERS OF TISSUE


From the body surface downwards:


Epidermis (A surface barrier layer)


Dermis (A connective tissue layer, containing smaller blood vessels)


Subcutaneous (A fibrous and fatty layer, containing larger blood vessels)Beneath these layers are underlying muscle and bone




The Epidermis
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The epidermis (not to scale). Merkel cells and Langerhans cells are not shown.




The epidermis is the outermost layer of the skin. The outer layer of the epidermis interacts directly with the wind and the weather. The epidermis contains skin cells called keratinocytes, which are made of the structural protein keratin. Keratin is a tough and fibrous material which comes in a number of forms. The keratin found in skin is softer than that in hoof or horn, or in a feather. The epidermis is a thin but essential layer. It has only, approximately, one-fiftieth the thickness of the underlying dermis.


Looking at a cross-section of the epidermis under the microscope we can conveniently divide it into a number of layers. The layers of the epidermis are described from the bottom layer towards the outside, as this is the direction in which the skin cells of the epidermis move and mature.


Basal Layer


The basal layer (stratum basale) of cells sits on the basement membrane. The basement membrane is a very thin structure, which divides the epidermis from the underlying dermis. It also anchors the epidermis firmly onto the dermis.


Keratinocytes


The keratinocytes of the basal layer have a plump, box-like shape. They are able to divide and to produce more keratinocytes. These freshly made cells move outwards, away from the basement membrane. They change their shape, and their function, as they pass through the layers and towards the outside. Among the keratinocytes, in the basal layer, sit some other types of cell (melanocytes, Langerhans cells and Merkel cells). The epidermis does not have a blood supply. The cells of the basal layer are nourished by the adjacent underlying dermis. As keratinocytes move away from the basal layer, towards the skin surface, they die.


Melanocytes


Melanocytes are dendritic cells, literally having a tree-like or branching appearance. They have elongated arms, like an octopus or tree, which stretch out to communicate with neighbouring keratinocytes. Melanocytes make the different types of melanin which pigment the skin. The melanin is packaged up, and moved out to the ends of the elongated arms, where it is delivered to keratinocytes. Melanin may also be delivered to the root of a growing hair. The type and the amount of melanin in a keratinocyte, or in a hair, determines the colour of the horse’s skin and hair coat.


Langerhans cells


These are part of the immune system. They are well placed, at the outer skin edge of the body, to encounter and interact with ’foreign’ material. Examples of things that may be recognized as ’foreign’ include ringworm infections, surface-living mites and bacteria. Langerhans cells pick up very small bits of this foreign material (antigen) and travel with them to a nearby lymph node. Here, the material is presented to other cells in the immune system, which then become activated and mount a response to the antigen.


Merkel cells


These are linked to nerves, and are associated with an awareness of touch on the skin. They may also have other functions, which are not yet fully understood. Horses have a high level of skin sensitivity and are very sensitive to touch.


Spinous Layer


The spinous layer (stratum spinosum) gets its name from the ’spines’ that can be seen, at high magnification, reaching between the skin cells in this layer. These structures, which connect the cells, are called desmosomes. They anchor the cells firmly together, in three dimensions, and contribute to the cohesive and resilient nature of the skin. The spinous layer is three to five cells in thickness.


Granular Layer


The granular layer (stratum granulosum) is characterized by the presence of granules inside the keratinocytes. These granules contain bundles of structural proteins, which are being organized within the cell. The keratinocytes also produce proteins and lipids. As they move out of the granular layer they deposit the lipids outside the cell. This lipid material contributes to a flexible and water-repellent coating for the cells of the next layer (the horny layer). The granular layer is one to two cells in thickness.


Horny Layer


The horny layer (stratum corneum) is made up of thin, flattened cells embedded in a lipid-rich material. The horny layer can be envisaged as ’bricks and mortar’. The tough, flattened cells are the many layers of ’bricks’ and the lipid-containing mixture is the surrounding ’mortar’. The whole is water-repellent, tough and flexible. The skin cells have, by this point, lost the tight bonds which attached them to their neighbours. They are shed into the environment at a rate which matches their production in the basal layer. This matched rate of production and shedding maintains the skin at an even level of thickness.


The Dermis
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The dermis and epidermis (not to scale).




The dermis is a much thicker structure than the epidermis. It contains the hair follicles and their associated muscles, sweat glands and sebaceous glands. The dermis also contains sensory nerve endings and a complex web of interconnecting blood vessels. The robust structure of the dermis is provided by fibres of collagen and elastin, embedded in a gelatinous ground substance. Collagen, elastin and the ground substance are all produced by cells called fibroblasts. Fibroblasts have an elongated spindle shape and are very numerous in the dermis.


Skin has different degrees of thickness and elasticity at different sites of the body. This is largely because of variations in the density and arrangement of the collagen and the elastin fibres in the dermis of those areas. For example, the skin around the eyes is thin and relatively mobile, compared to the thicker skin over the back.


Hair Follicles


A single hair follicle can be thought of as a long, slender pit in the skin, which supports the hair. In the horse, each hair follicle contains only one hair. In comparison, the complex hair follicles of a dog have one long primary ’guard’ hair and a number of shorter secondary ’undercoat’ hairs. Each hair grows from a very metabolically active region at the base of the follicle. This region has a rich blood supply to bring in nutrients for, and remove waste products from, the intensely active growth process.


Hair follicles lie at a diagonal angle in the skin. The orientation of a follicle corresponds to the angle at which the hair leaves the skin and the direction in which the hair grows. Each hair follicle has a very small muscle, the arrector pili muscle, which can contract to raise the hair to a more vertical position. Horses in low environmental temperatures may raise their hair coat to trap a thicker layer of warm air next to the skin. We are familiar with this phenomenon as ’goosebumps’ on our own skin when we are chilled. Goosebumps represent small raised areas of skin around individual erect hairs, and are readily visible in people as we are so sparsely haired.


Each hair follicle is accompanied by a sweat gland, which is located down in the dermis. Each gland has a duct, which carries sweat to the opening of the associated hair follicle. From there the sweat can move onto the skin surface. Horses sweat when their body temperature rises above a certain level. This may be a response to a high environmental temperature, to exercise or to having a fever. Sweating can also be seen with pain, stress, in horses with pituitary pars intermedia disease (PPID), or with a type of adrenal gland tumour (pheochromocytoma).


Each hair follicle has a sebaceous gland, which produces sebum. Sebum is an oily substance which passes along the sebaceous duct and into the hair follicle. It mixes with sweat and forms an emulsion on the surface of the skin. This oily and waxy layer contributes to the flexible, waterproof and antimicrobial character of the skin. It also coats the hair shafts, and gives them a glossy appearance and a pliable nature.


Hair
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A section of a hair shaft.




Even a single hair is a miracle of structural engineering. A hair is flexible, elastic, waterproof, strong and durable. Hair, like hoof and horn and nails, is made of a very stable and fibrous protein called keratin.


Each hair is a long cylinder with a pointed tip at one end and a root at the other. The cylinder is mostly made up of cortex, but also has an inner core (the medulla) and a thin outer cuticle. The medulla is relatively large in mane and tail hair. The elongated spindle-shaped cells of the cortex contain melanin granules, which determine the colour of the hair. The type and distribution of melanin granules are under genetic control and determine the colour of each hair. The cuticle is made of thin overlapping cells, arranged like a tiled roof, and with the exposed edges pointing towards the tip. At the base of the hair this textured surface pattern interlocks with the base of the hair follicle and holds the hair firmly in place.


Curly-coated horses, or ’curlies’, have wavy or curly hair, particularly noticeable in the winter coat. The mane and tail also have a wavy or curly appearance. However, the hair follicles, and the parts of the hair inside the hair follicles, are as straight as in non-curly horses – the distinctive change in hair shape, to become curly, occurs after the hair leaves the body. Curly-coated horses can shed sections of their mane and tail at the time of coat shedding. These sections subsequently regrow.


The Hair Growth Cycle
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A Welsh Mountain pony stallion in April, just starting to shed his winter coat.




The growth of body hair is cyclic, rather than continuous. There is a growing phase, which stops when the hair reaches the appropriate length. This is followed by a resting phase, when the hair is retained in the follicle before being shed. A growing hair is tightly attached at the active base of the follicle and is hard to pull out. Microscope examination of an epilated growing hair shows a fat, rounded, shiny root. The resting hair, by contrast, has a more slender, pointed, matt-textured root and is easy to pull out. Grooming, for example with a body brush, will dislodge some of the resting hairs that are ready to be shed.
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The same Welsh Mountain pony stallion in July, in his summer coat. Note the change of coat colour between winter and summer coat, which is typical of a roan.




Horses moult body hair in an ongoing mosaic pattern. This strategy helps to retain a functional hair covering over the body at any one time. Superimposed on this basic pattern there is usually major moulting activity, and hair replacement, at certain times of year. The timing of a major moult is mostly controlled by the length of day. To a lesser degree, it is influenced by the environmental temperature, genetic factors, quality of the diet, hormonal factors and general health. Mountain and moorland ponies, when living outside in the UK, have a major moult between the end of March and the end of May. Shedding of the winter coat starts at the legs and underneath the neck, and finishes over the back. This is a useful adaptive strategy in case of poor weather late in the year, as the back area gives significant protection. The fine summer coat is present for June, July and August, and the winter coat from September through to May. This pattern is closely adapted to the prevailing conditions in the UK, with only a short season of reliable summer weather in mountain and moorland areas.
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The dense, soft, fluffy coat of a foal. (Photo: D. Payani)




The horse is born with a full complement of hair follicles. The foal coat has hairs that are very close together. This gives a dense ’fluffy’ appearance, with the hairs more vertical and tightly packed than in the adult coat. The hair follicles become more widely spaced as the horse grows in size and the total area of skin increases.


The Subcutaneous Layer


This layer has variable amounts of fat, depending on the body score of the individual horse. Large blood vessels run through the fat and connect with the smaller branching vessels of the dermis.


SKIN FUNCTION


The skin is the largest organ in the body and its proper functioning is crucial for life. The main role of the skin is as an external barrier and a protective envelope for the body. Skin cells and their surrounding material can be thought of as a tough, flexible, waterproof covering for the body. This covering keeps the outside out and the inside in.


Keeping the Outside Out


The large surface area of the skin comes into contact with a wide variety of different things – rain, grass, tack, flies, bedding, bacteria, etc. The skin is not just an inert or passive barrier; it is an immunologically active place. The skin’s immune system has an important role in being tolerant of ’self’, while recognizing and neutralizing ’other’. Sentinel cells of the immune system can detect characteristic features of viruses, bacteria, parasites, fungi and allergens in or on the skin. These sentinel cells communicate with the rest of the immune system to mobilize a response. The response is usually appropriate and protective but can, as in the case of the swelling and itching of allergic skin disease, cause problems of itself.


Protection from Ultraviolet Radiation


Ultraviolet radiation is potentially damaging to the skin. The amount of exposure to ultraviolet radiation depends on the horse’s lifestyle and skin type, the time of year, the latitude and the local conditions. For example, a clipped horse with areas of white skin over the back and living in a sunny part of the world may escape radiation damage if he has access to, and chooses to use, a shade shelter when the sun is at its most intense. White or pink skin has an absence of the skin pigment, melanin. Melanin is able to absorb and dissipate most of the energy of ultraviolet radiation. It largely protects pigmented skin from radiation damage. The DNA contained in the cell nucleus is particularly vulnerable to radiation damage. Melanin pigment forms a dark-coloured protective cap over the nucleus of the cell.


The presence of hair physically blocks a significant amount of ultraviolet light from reaching the skin. Thinly haired areas, such as the muzzle or around the eyes, are more vulnerable to damage by ultraviolet radiation. Squamous cell carcinoma can develop in these areas, especially in horses with non-pigmented skin. There is a greater density of hair coat in areas routinely exposed to sunlight, such as over the back. The glossiness of a healthy hair coat will reflect away more sunlight than a dull coat.


Resilience and Flexibility


Skin cells fit and bind tightly together in overlapping layers. They are flexible and tough. These features, combined with the elasticity of deep skin layers and the cushioning of subcutaneous fat, allow the skin to withstand considerable physical pressure and shearing forces while simultaneously protecting underlying structures. The skin is thickest in areas likely to be exposed to damage, for example the outside of the legs and over the back. It is thinnest over the mobile eyelids and the relatively protected inside of the thighs. The elasticity and flexibility of the skin are readily appreciated over the knee, for example when a foreleg is lifted to pick out a hoof.


The outermost skin layers have flattened, resilient dead cells made of the strong structural protein called keratin. The cells are embedded in organized layers of lipids. The ’bricks and mortar’ pattern resists physical and chemical damage, and provides waterproofing.


Waterproofing


Shedding of external water from the skin contributes to maintenance of the delicate and crucial water balance of the body. The direction in which the hair coat lies allows rain to be rapidly and efficiently shed from the body. The direction of hair growth varies over the body, with hairs forming ’streams’ along which water can run. The body hair just in front of the hind legs points upwards and then outwards. This arrangement reduces the water flow down between the abdomen and the hind legs, and reduces wetting of the underbelly.


Traditionally coated mountain and moorland breeds have winter coats with a dense undercoat and a sparser top coat. The under-hairs are of a narrower diameter and form a soft springy ’wool’ layer adjacent to the skin. This layer needs enough depth and resilience to resist being pushed flat onto the skin under the weight of windblown rain and wet top hair. The top hairs are thicker, more rigid and slightly longer. When rain falls on this type of coat the tips of groups of top hairs come together to form a triangle, with the tips pointing downwards. Water runs to the tips and flows or drops onto the adjacent triangle, and ultimately onto the ground, without running under the sparsely haired belly, or down past the dock. Long hairs down the sides of the cheeks allow water to drip off, rather than running under the jaw. The streams of hair under the neck meet and point forwards, to reduce water flow under the chest. This system allows water to be rapidly and efficiently shed by channelling it over the top hair, while maintaining a warm dry layer of air next to the skin in the wool undercoat. The central hairs of the tail run straight down, but the shorter hairs near the base of the tail fan out to direct water onto adjacent body hairs and away from the dock.


The ability of the hair coat and skin to shed surface water can be overwhelmed by unusually prolonged and heavy rain, but this is unusual in a good-quality coat of a locally adapted native breed. Over-hydrated skin is more commonly seen after covering the skin for prolonged periods with insufficiently breathable materials, for example extended periods of occlusive bandaging.
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This horse is being hosed down after exercise. The direction of flow of the hair coat channels the water along with it. The upward-facing hairs in front of the hind leg deflect the water away. We can see that water is shed from the back, and the abdomen is kept relatively dry.
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Hairs of the tail. The central hairs point downward. The side hairs fan outward, to direct water away from the dock.




Protection from Micro-organisms


The normal skin surface is not a sterile place. A healthy population of non-harmful microorganisms occupies space on the skin. It also competes with harmful bacteria for available nutrients. The presence of non-harmful bacteria reduces the ability of a potentially harmful micro-organism to find a place to live, to multiply and to cause problems. The outer layer of the skin, the epidermis, is constantly producing cells at its base and shedding them at its outer edge. This progression of skin cells from deep to superficial layers, before being shed into the environment, represents a precarious foothold for pathogens trying to colonize the skin. It also allows the skin surface to be continually renewed and replaced. Other factors that make the skin surface a challenging environment for pathogens attempting to set up home are its dryness, the antimicrobial actions of sebum and sweat, the acidic pH, and the antimicrobial action of peptides, which are released from keratinocytes.


Healthy, intact skin maintains a low population of micro-organisms on its surface. Damaged skin, for example a wound or burn, will be rapidly colonized by bacteria, which may establish an infection.


Keeping the Inside In


Removing the skin of a dead animal does not cause the body to physically fall apart. From this, we know that the skin does not function just as a flexible box holding in the contents. However, horses with large areas of skin damage, for example burn patients after stable fires, face serious challenges to keep enough fluid, protein and electrolytes in the body, as well as keeping infection out.


Water Balance


The body of a horse is largely made of water, but the normal skin surface is a relatively dry place. This situation is achieved by a steeply decreasing gradient of water content from inside to outside, across the skin. The epidermal cells contain less fluid, and are surrounded by more lipid, towards the outside of the skin. This has the effect of reducing the loss of precious water, electrolytes and protein across the skin, and retaining them in the body.


A dehydrated horse will reduce the flow of blood to the skin and so prioritize the volume of blood pumped through the lungs, brain, heart, liver and kidneys. So-called ’tenting’ of the skin is when a section is gently pulled, or pinched, up from the body and does not immediately spring back flat when released. This is usually done over the neck or shoulder. Tenting can be a sign of dehydration, but is unreliable as it can occur for other reasons. Older horses generally show skin tenting more easily than younger ones. The skin tent, or skin pinch test, does not correlate with blood test measures of dehydration and is not recommended. Assessing the dryness of a horse’s mucous membranes is, unfortunately, similarly unreliable.


Temperature Regulation


The horse, as a typical mammal, regulates body temperature within a narrow range. The body contains many temperature-sensitive chemical reactions and enzyme systems. These systems are protected and promoted by close temperature regulation. The initial response to a change in temperature is usually behavioural. A horse will choose to move into the sun or shade, and stand in or out of the breeze. If these physical adaptations are not enough to maintain a comfortable temperature then physiological mechanisms, such as sweating or shivering, come into action. We are familiar with the free and generalized sweating of horses and people but, looking at mammals as a group, sweating is an unusual mechanism of thermoregulation.


Sweating
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A sweating polo pony, at the end of a chukka. The veins near the surface of the skin are dilated to dissipate heat. Lines of white lather can be seen on the reins and the skin. The skin and hair coat are wet with sweat.
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