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Semen Evaluation

There are many reasons why it might be necessary to collect and examine semen. This may be as part of a routine pre-breeding examination in a young dog, or one that has not been used before at stud. It may also be important in dogs that are not used frequently for mating. Male fertility is an important aspect of breeding management especially to breeding centres such as The Guide Dogs for the Blind Association, where it is important to ensure that as many matings as possible are fertile. Despite the obvious importance of male fertility the value of regular semen examination has attracted little attention in dog breeding. It is, however, commonly examined in other breeding animals.

A change in a dog's fertility is particularly important considering the long interval between successive oestrus cycles in the bitch. The average interoestrus interval in the bitch is seven months. Therefore should a mating be infertile, much time is wasted. In certain cases semen examination may be considered mandatory, e.g. prior to the sale of a potential stud dog, or in older dogs; for example the American Kennel Club requires that all males over 12 years of age have certification of fertility based upon a semen examination.The commonest reason for semen collection and evaluation is when there is concern over infertility. On average when bitches are mated without the use of vaginal cytology, the fertility rate is about 8O%. This means that for any one dog, one mating in five will not result in a pregnancy; some dogs may be worse than this average.

If semen evaluation is considered to be of use, how often should it be performed? There is no absolute answer to this question. However, at The Guide Dogs for the Blind Association semen is collected every six months to one year. Additional semen examinations arc performed when a pregnancy does not occur following matings during the fertile period (based upon vaginal cytology). This policy is probably too intensive for many breeding establishments but has so far proved to be very successful in identifying problems before they have occurred, and also in explaining non-successful matings.

Before semen is collected, valuable information may be gained by examination of the scrotum and testes, since changes in size and consistency may indicate an abnormality. It is also necessary to establish that both testes are present within the scrotum since cryptorchidism is believed to be a sex-linked autosomal recessive trait.

In the past, semen was collected from dogs using an artificial vagina similar to those used in other species. However, it has been shown that the rubber liner is toxic to canine spermatozoa; this may give a misleading impression of the animals' fertility. Semen is now most frequently collected by massaging the penis using a gloved hand. The semen may then be collected into three warmed plastic test tubes via glass funnels.

The dog's ejaculate consists of three very distinct fractions. The first fraction is clear in nature and is generally small in volume (up to 3 ml). This fraction is a stored secretion from the prostate gland which is ejaculated before intromission. It probably functions to flush the urethra clear of urine and cellular material. The second fraction is white or creamy in colour and is rich in spermatozoa. This may have a volume of up to 4 ml. The last fraction is clear and can be up to 30 ml in volume and originates from the prostate gland. This fraction washes semen forwards through the cervix into the uterus.Once collected, the second fraction is placed in a water bath to keep it warm during examination. The colour of the ejaculate should be carefully inspected. The second fraction may be watery and clear if there are very few spermatozoa present. The colour may change to a light yellow if there is contamination with urine or pus, and may be pink or red in cases of prostatic disease when there is blood present. A small amount of blood is frequently found in the ejaculate of middle-aged and old dogs. This is the result of increasing prostate size that can be considered normal.

Once collected, a drop of the sperm-rich fraction is placed onto a warmed glass slide and examined under the microscope. The assessment of the spermatozoal motility is considered by many as being one of the most important parts of the semen examination. The semen should be assessed for the percentage of spermatozoa that have normal forward progressive motility. Normal spermatozoa generally swim in straight lines propelled by rapid movements of the tail. Spermatozoa that swim in circles or swim backwards frequently have bent tails. Most normal dog spermatozoa swim very rapidly; faster than 200pm per second. Most fertile ejaculates have greater than 80% normal forwardly progressively motile spermatozoa. The concentration of spermatozoa and the volume of the second fraction may vary greatly, therefore it is more useful to combine these two values and to calculate the total sperm output. Spermatozoal concentration is measured by diluting the sperm and then using a microscope to count the number present in a known volume. There is a wide range of values for normal male dogs. Dogs with normal fertility have between 36 and 630 million spermatozoa in one ejaculate.

It is important to know not only that the spermatozoa are motile and there are sufficient numbers present, but also that those spermatozoa have normal morphology. To investigate their structure the spermatozoa are fixed, stained and examined under a high power microscope. The stain used for this purpose also allows dead and live spermatozoa to be differentia led. Normal spermatozoa have a clearly defined head upon which a cap, the acrosome, is located. A small neck region joins the head to a thin tubular portion called the mid-piece. This area is responsible for producing energy necessary to propel the thin tail. There are normally approximately 50% or more morphologically normal live spermatozoa present in the ejaculate of fertile dogs.

 It has been established that certain abnormalities of canine semen are related to infertility. There has, however, been little attention paid to the normal variation in semen quality in dogs with known fertility. It is important to remember, for example, that there is a correlation between the size of the dog and the number of ejaculated spermatozoa. How, then, can one use the semen analysis to predict a dog's fertility? This is not difficult if the dog has normal semen, or if the dog is azoospermic (produces no spermatozoa), but is more difficult in cases when semen quality is poor.

Semen Preservation

There are several ways in which semen can be processed if it is to be used 

for artificial insemination.

Raw Semen

Once collected from the dog, semen can be directly inseminated into the 

bitch without any processing steps. Semen is kept warm in a water bath 

after collection whilst a brief evaluation of quality is made. In most 

cases only the second fraction of the ejaculate is collected and inseminated into the bitch since the third fraction has been shown to be deleterious to semen quality. At certain temperatures semen may be used for up to 12 hours without losing its fertilising capacity. However, immediate insemination gives the best results. Dog spermatozoa are remarkably hardy in that they are able to survive for long times at room temperature.

Diluted semen

If semen can be cooled after collection it may be stored for several days 

before being used. This observation was first made in 1776, when one 

 research worker noted that when human, stallion and frog spermatozoa were 

 cooled in snow for up to 30 minutes they became inactive but were revived 

 upon warming. Whilst simple chilling will preserve dog semen for a short 

 period of time, it is possible to store semen for much longer if dilution 

 with certain solutions is carried out before cooling. 

Semen diluted and cooled to about 4'C may be stored for several days before it is 

 inseminated. The diluent used provides nutrients to the sperm, and allows 

 the dilution of waste products to reduce their harmful effects. Damage to 

 the sperm may occur due to the low temperatures, but certain proteins have 

 a protective effect during the cooling process. These proteins include 

 substances found in egg yolk and milk. 

One common method is semen dilution with heat-treated homogenised skim- milk. The semen is collected and diluted with the treated milk at body temperature and then cooled slowly to 4'C. This is achieved by using insulated vials that allow cooling at a set rate. 

Once the low temperature is reached, samples may then be stored. 

 This can be done in a refrigerator, or samples may be transported in a 

 vacuum flask containing crushed ice. The ice will maintain the temperature 

 of the samples at approximately 4'C, but care must be taken to ensure that 

the samples do not get too cold. Semen may be transported within a country 

and between countries using this method. This is only possible where there 

are no quarantine restrictions upon the importation of semen. It is not 

possible to bring extended cooled semen into the UK, since the quarantine 

period for the semen is longer than its survival time. 

When semen is exported from the UK, the stud dog owner is usually alerted at the 

beginning of the bitch's oestrus. This allows time for planning of semen 

collection and air transportation. Usually a veterinary surgeon will 

advise on the time of insemination using vaginal cytology and hormone 

measurements. Semen can be collected, transported and inseminated on the 

day it is required, although if necessary a second collection can be made.

Frozen semen

If it is necessary to store spermatozoa for a long period of time the 

semen must be frozen. The most common reason for using frozen semen is to 

allow its transport between countries, or for the storage of genetic 

material for use in future generations.

There are several methods used for the freezing of canine semen, many of 

which were initially developed for freezing bull semen. 

In general the principle involves the dilution of the semen with solutions that protect 

the spermatozoa during the freezing process. These solutions usually 

contain a buffer (to maintain the pH during the freezing process), 

glycerol and egg yolk (to protect the spermatozoa during freezing), sugars 

(to provide an energy source, maintain the osmotic pressure and protect 

the spermatozoa) and antibiotics. Diluted samples are cooled to 4° C and 

held at this temperature to allow the spermatozoa to equilibrate with 

their new environment. The semen is then loaded into small plastic straws, 

similar to drinking straws, which in most cases contain 0.5 ml of diluted 

semen. 

The straws are then frozen above liquid nitrogen vapour, and are stored in 

liquid nitrogen at -196° C. Semen may be stored in this way for many 

years. When samples are thawed semen quality is reduced since some 

spermatozoa are always damaged by the freezing process. However, provided 

that it remains frozen there will be very little change in its quality 

over many years.

One problem with the storage of frozen semen is that is essential to keep 

replacing the evaporated liquid nitrogen, otherwise the samples will thaw 

and the spermatozoa will die. Samples must also be transported in liquid 

nitrogen and since this is dangerous cargo, specific containers and 

packaging are required. Indeed, airline costs ate high when frozen semen 

is shipped since dangerous goods certification and special handling 

procedures are required.

The greatest problem with the use of frozen semen is that semen quality 

after thawing is reduced; probably most importantly sperindtozoa survival 

time is lower. Unlike fresh or chilled semen, which may survive for 

several days in the bitch's reproductive tract, frozen spermatozoa live 

for only a few hours. This means that the timing of insemination is 

critical. It is always necessary to time the insemination by monitoring 

blood hormone concentrations.

ARTIFICIAL INSEMINATION

Semen may be deposited easily into the vagina of the bitch. This can be 

done using a long inseminating pipette which is gently introduced into the 

vagina up to the cervix. When semen is placed in this position spermatozoa 

must swim through the cervix, into the uterus and up the uterine horns. During a natural rnating contractions of the vagina and uterus help in transporting semen. These contractions generally do not  occur during insemination, although by stimulating the vagina some contractions may be produced. 

Vaginal insemination is therefore not ideal, but usually when

fresh or chilled semen is used the spermatozoa will live long enough to 

overcome these problems. However, in the case of frozen semen, vaginal 

insenlinations are not very satisfactory since the spermatozoa do not live 

for long periods of time. 

The situation canbe improved if the semen is placed directly into the uterus. This can bedone surgically but many owners are unwilling to allow their animals to be 

anaesthetised for this procedure. It is very difficult to place a catheter 

through the bitch's cervix into the uterus, a technique that is simple in 

many other animals. This is because the bitch's vagina is long and narrow 

(up to 30 em long) and the cervical opening is small and placed at an 

angle to the vagina. A special insemination pipette has been developed in 

Norway for use in foxes. This can be used in the bitch but the technique 

is difficult to learn and certain bitches, especially overweight large 

breeds, are difficult to catheterise. More recently, some research workers 

have been able to catheterise the cervix using an endoscope. This is a 

very specialised technique, and the equipment involved is extremely 

expensive.

IMPORTATION AND EXPORTATION

In this country litters which are the result of artificial insemination 

can only be registered if the UK Kennel Club has given prior permission. 

The permission of the Kennel Club is not required before semen can be 

imported or exported. There are, however, specific regulations set by the 

Ministry of Agriculture Fisheries and Food in this country, and similar 

organisations in other countries, which aim to prevent the introduction of 

infectious diseases. Import regulations vary between countries but are 

particularly stringent for the UK. This effectively precludes the 

importation of canine semen into the UK from many countries in Europe as 

well as the United States of America and Asia.

Import permit requirements usually include health certification before, 

and a set time period after semen collection, quarantine of semen until 

the second health examination and various blood test results.

Conclusion

 There is no doubt that regular examination of canine semen quality can improve the management of breeding stock, provide an early warning of potential problems, and give quantitative information on a particular individual dog. At The Guide Dogs for the Blind Association Breeding Centre regular semen collections are performed on all stud dogs, as well as young animals prior to breeding.

The techniques of artificial insemination are complex but provide many benefits to breeding of all animal species, including the dog. When combined with technology for chilling and freezing of semen the advantages are great. The Guide Dogs for the Blind Association has entered a joint project with the Royal New Zealand Foundation for the Blind. Semen frozen from dogs in the UK has been transported to New Zealand and is being stored awaiting insemination into breeding bitches. In this country, frozen semen is also being stored from a breeding guide dog living in New Zealand. This project is designed to allow access to valuable stud animals throughout guide dog organisations and therefore increase the size of the genetic pool in each country. To date one bitch has been inseminated with the frozen/thawed semen and has recently given birth to three healthy pups at the Breeding Centre in Leamington Spa. 
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