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One of the disease scourges of the pedigree dog world is blindness caused by a number of progressive degenerations of the retina, grouped together under the term "Progressive Retinal Atrophy'1 (PRA). It is a term that strikes fear into the hearts of dog breeders simply because of its severe effects and the fact that there is no treatment available. So what is PRA and why have I entitled this article in such a way?

In essence the retina is what the eye is all about, the structures that we see with our naked eyes simply being the visible anatomy which allows the retina to function. When we look at our dog's eyes what we see are the eyelids and between the eyelids, the cornea, the conjunctiva and the iris. The retina itself is a photosensitive cellular layer that lines the inside of the posterior portion of the eye (Fig 1). It is akin to the photographic film in a camera, but in this instance it turns the light signals which enter the eye through the cornea into nerve impulses. It is these nerve impulses which are then converted into what we call sight in and by the brain. Sadly, intensive breeding programmes designed to improve the standard of pedigree dogs have, on occasion, managed to select deleterious genetic material and that material is seen as disease. Intensive breeding does not produce the genetic mutations themselves but the selection involved increases the incidence of mutations in the general population. Random breeding on the other hand dilutes this incidence. 

The dog's eye is heavily involved in inherited disease, with every single piece of the eye from the lids back to the optic nerve being involved in this spectrum of disease. Many of you will be familiar with terms like entropion, ectropion, cataract, retinal dystrophy and Collie Eye Anomaly, but it is perhaps PRA which is most commonplace in its distribution throughout the dog world. This term is actually used to cover a multitude of disease processes, all of which are characterised by a progressive loss of sight. Initially PRA was divided into two types on the basis of the clinical appearance of the diseased retina, Generalised PRA (GPRA) and Central PRA (CPRA). All forms of GPRA are due to primary disease of the photoreceptor cells in the retina, the so called rods and cones. It is within these cells that the process of phototransduction occurs and so their well-being is absolutely essential to the process of sight. On the other hand CPRA is due to disease of another layer within the retina, the retinal pigment epithelium. This is the outermost layer of the retina and it is intimately concerned in maintaining the viability of the rods and cones. Thus disease of the retinal pigment epithelium can result in degeneration of the dependent photoreceptors. Thus in CPRA the photoreceptor degeneration is not a primary defect, but secondary to the defect within the retinal pigment epithelial cells. Today GPRA is simply referred to as PRA whereas CPRA is called Retinal Pigment Epithelial Dystrophy (RPED). So, the primary or initial defects are quite different between these two categories of disease and so are the effects on sight. 

In PRA the affected dog will lose its sight, complete blindness occurring as early as twelve months of age or as late as seven to eight years of age depending on the breed of dog and the type of photoreceptor degeneration which occurs. In a breed like the Irish Setter the photoreceptor defect is present at birth and there is a progressive loss of sight such that the affected dog is functionally blind at approximately eight to twelve months of age. However in breeds like the Labrador Retriever or the Cocker Spaniel the disease is not congenitally present, the photoreceptor degeneration occurring in the middle-aged dog and so here sight is lost by the time the animal is six or seven years of age. In RPED it is only the central part of the field of vision which is lost, affected dogs usually retaining useful peripheral vision. Thus a bird flying across the field of view will be seen whereas a stationary object just in front of the eye can be missed completely. With this disease the age of onset is variable and, unlike PRA, this is not related to the breed of dog involved. RPED has been recorded as early as fifteen months of age, but it may not make its appearance until the eighth year of life in the same breed. It was this considerable variability in the age of onset and the speed of progression within the same breed which I considered to indicate that factors other than a genetic predisposition may be at work. There is no doubt that breed predisposition clearly demonstrates a genetic input, but it would seem obvious that other non-genetic factors could influence the age of onset and the speed at which the disease changes occur. 

Some twenty years ago I looked at what could only be described as an epidemic outbreak of RPED in the Briard breed and it was those findings which suggested that a nutritional factor was probably involved in the aetiology of the condition.  At that time, some thirty percent of the breed was affected with RPED to varying extent by six years of age.  True, the breed had just been introduced into the UK, so little was known about the disease background.  At the time I completed a limited assessment of possible nutritional factors and was impressed with the similarity of RPED and the retinal changes which occur in acute Vitamin E deficiency.  In a number of both normal and clinically affected Briards there was an indication from the blood work that vitamin E might be significant.  It was these observations which stimulated me to approach The Guide Dogs for the Blind Association for funding to attempt to establish the role of nutrition in RPED. I was so encouraged to do this because sadly RPED occurs in both the Labrador Retriever and Golden Retriever and of course these two breeds are the basis of the guide dog population in the UK.  Unfortunately, both breeds are also affected by a type of PRA occurring in middle-age and the Association has put considerable effort in to producing stock which is free from retinal disease. 

RPED has a classical clinical appearance in that it is characterised by the appearance of a brownish pigment in the retina.  Using the opthalmoscope these pigment changes can be identified quite easily because the central portion of the dog's retina is actually transparent and behind it there is an arrangement which acts like a mirror (Fig 2).  This arrangement is a layer of cells called the tapetum. Why should such a structure exist?  It is because the dog has great ability to see well in very low levels of illumination and the presence of the tapetum is one of the factors that allows this to happen.  You and I do not possess such a structure but its development in the canine eye means that this species can utilise reflected light in the sight process. In essence the dog makes use of the same light signal twice over.  This is good news for our four legged friends and it is also good news for the ophthalmologist because it is the ideal situation in which disease can be observed.  The accumulation of the brown pigment in the transparent retina is highlighted against the reflective background of the tapetum (Fig 3).

With GDBA funding, my team at the Royal Veterinary College has been able to study RPED in a number of breeds including Labrador and Golden Retrievers but most of our work is based upon our findings in the Cocker Spaniel and the Hungarian Puli, together with some further input from the Briard.  What has been established is that in dogs which developed this disease, there is a defect present in the metabolism pathway of vitamin E.  In the clinically affected breeds we studied, the serum levels of vitamin E are usually lower than normal and this means that there is less vitamin E available to the retina.  The constituent chemical in vitamin E is an important antioxidant substance and it helps protect retinal tissue from damage caused by light.  Thus, where there is insufficient vitamin E the retina can be easily damaged. The greater the deficiency the quicker the disease appears and the quicker it progresses.  

The work we have done has shown that affected dogs are simply not able to retina ingested vitamin E in their system and after a meal there is a rapid decay in the blood levels.  In fact this disease is very similar to the disease which affects the human retina and is called FIVE (Familial Isolated Vitamin E deficiency). We believe the source of the defect may be a deficiency of the transport factor produced by the liver that is required to move vitamin E around in the circulation.  The most exciting outcome of this work is that the supplementation of vitamin E to the dog's diet can maintain the blood levels at sufficiently high values to stop the disease in its tracks.  Obviously the photoreceptors which have been damaged cannot be repaired, but RPED need no longer be the progressive retinal degeneration it was once thought to be.  Of course the vitamin deficiency has potential effects on other tissues in the body, but it is simply the retina that is the most sensitive.  In essence we are looking at a primary metabolic defect and it is this which has genetic origin.  The expression of the effect upon the retina is determined by the degree of the transport factor deficiency and the amount of vitamin E available to the dog.  Thus the variability in the age of onset and speed of progression.  Vitamin E dietary supplementation offers both practical therapeutic and prophylactic measures, but it will be the further description of the transport factor deficiency and the development of a DNA based test to identify the genetic abnormality which will offer the complete solution through selective breeding. 

Thus the title of this paper "Central Progressive Retinal Atrophy isn't anymore".  No longer is this disease classified as a PRA, but it is the ocular manifestation of a metabolic defect.  The identification of this mechanism which has been possible through the support of The Guide Dogs for the Blind Association means that this disease should not present as a clinical problem any more.  The routine screening of dogs in the predisposed breeds will pick the disease up in its early stages and Vitamin E supplementation will stop the disease in its tracks before there is noticeable effect on sight.  This is good news for dogdom in general but of course excellent news for the guide dogs breeds.  

