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9. Swine Vesicular Disease (SVD) (Morbus Vesicularis Suum) –  basic information

SVD is a highly contagious viral disease, occurring under natural conditions in domestic swine of various breeds, regardless of weight, age and sex. It is characterised by occurrence of vesicles on the legs and, to a lesser extent, in and around the mouth and on the teats. The main importance of SVD is that it is clinically indistinguishable from foot-and-mouth disease (FMD) and all cases must be assumed to be FMD until investigated by laboratory tests and proven otherwise.  

9.1. Aetiological factor

The virus is of the genus Enterovirus, family Picornaviridae, is not embedded in an envelope, its structure being icosahedral (spherical), diameter 28-30 nm. 

One serotype of the virus is known, yet antigenically different isolates appear that differ in their virulence and tropism depending of the time and place of isolation; antigenic relationship with Coxsackie B5 virus occurs.

The virus is characterised by good antigenic characteristics. Resulting from a naturally past disease or experimental infection, in the swine’s organism, specific high-titre antibodies are generated, and these can be used for diagnostic purposes. Durability of neutralising antibodies is at least a dozen-or-so months, even up to twenty-four months. The usual routes of infection are through cuts and abrasions in the skin or via the alimentary tract.  Pigs are especially sensitive to the cutaneous infection as lower doses of virus will infect by this route.   

In the laboratory the virus multiplies in swine primary and secondary cell cultures, IBRS-2 continuous line, PK-15, and in primary porcine cell cultures of embryo kidney. As opposed to FMD virus, it does not multiply in calf kidney cells or baby hamster kidney (BHK-21) cells. 

9. 2. Susceptible species

SVD is a viral disease exclusively of swine characterised by the development of vesicles. SVD’s clinical symptoms are usually more severe in young rather than in older pigs.  Abrasive flooring and damp wet conditions leading to cuts and skin abrasions may cause increased sensitivity to infection, or aggravation of the disease’s course.

9.3. SVD in Poland and beyond

SVD was first detected in October 1966 in Lombardy, Italy. In 1970, several focuses of the sickness occurred in Hong-Kong. In late 1972, SVD reappeared in Italy and was simultaneously found in the United Kingdom, Austria, and Poland. In the period 1973-1983, SVD appeared in Germany, France, Switzerland, Belgium, the Netherlands, Malta, and Japan. After a several years’ break, it reappeared in 1992 in Europe, i.e.: in the Netherlands, Belgium and Italy, and a year later, in Spain. In late 1997/early 1998, SVD was seen in Taiwan and in December 1998, in Italy.

The OIE data have it that in the consecutive years, SVD focuses were sporadically found in Italy, including the most recent cases recorded June 2002 in Lombardy. SVD has never appeared on the American continent, or in Australia and New Zealand.

9.4. Clinical symptoms
Depending on the strain and dose of the virus, SVD may assume an acute, subacute, or symptomless form. In the acute form, often within several hours or few days up to 90% of the herd becomes infected, vesicles, limping, and loss of hooves occur.  As to subacute form, vesicles get formed rarely and the sickness develops at a slow pace. Where there is no systematic observation of animals, the sickness would most frequently remain unnoticed, particularly when the swine are kept on a deep bedding or soft run/yard (pasture enclosure), and when the animals recover fast. The acute and subacute courses of SVD may appear even within one herd. Clinical symptoms of SVD are well expressed when the animals stay on rough and hard grounds. Animals’ contact with small amounts of the virus, in particular, by alimentary route, may cause asymptomatic form of SVD, within the course of which no vesicles appear.

The first, and the earliest noticeable, clinical symptom of SVD is increase of body temperature into 41-42(C, combined with loss of appetite. Swine get drowsy and find it difficult to remain stood-up and move. Vesicles appear on cloven hoof’s coronary bands,  in the intra-hoof spaces, on heels, on the metacarpus’ and metatarsus’ skin, as well as on lower sections on the legs, sometimes on the abdomen, the chest, mammary glands, and the snout disc. Vesicles are of various thickness; they are filled with serum fluid containing a high-titre virus, and usually get torn after ca. thirty-six hours, discovering red-and-pink erosions. Small vesicles may get merged into larger ones, as well as they may burst and form extensive defects covered with crusts. Vesicles on the tongue and mucous membranes rupture and then heal fast. Out of the erosions’ circumference, development of granulation tissue follows and a young epithelium appears. Sick animals may limp, but this is not a permanent symptom, even in the acute form. The sickness may be further complicated by the loss of horn from the feet. 

9.5. Diagnosing of SVD
SVD is clinically indiscernible from other vesicular diseases including FMD. Each case of sickness with vesicular symptoms should, until its being finally identified on a laboratory basis, be treated as suspected FMD. Each case of the vesicular disease, until final laboratory identification, shall be treated as FMD suspicion. In the event of similar symptoms in other animal species, e.g. cattle or horses, it is necessary conduct laboratory differentiation tests.
9.5.1. Laboratory testing

9.5.1.1. Samples of biological material taken for examination

· epithelium from undamaged or freshly burst blisters

· vesicular fluid from blisters

· full blood or serum

· swabs from the nose or faeces

· samples of faeces, urine, and from dead animals – tissues, fresh or preserved in formalin, inclusive of brain samples.

9.5.1.2. Rules of sample taking

Samples of biological material should be taken from sick and suspected animals (cf. Annex no. ......), and subsequently forward, using the fastest means of transportation available, to the National Reference Laboratory (FMD), PIWet Foot-and-Mouth Disease Institution, Zduńska-Wola, 7 Wodna St., or, to the World Reference Laboratory in Pirbright, UK, ............................. 

9.5.1.3. Transport of samples

Each biological material poses a threat to the environment, due to a possible occurrence of the virus therein; therefore, for transportation, it should be adequately packed and transported under observation of special precautions. The consignment should be instantly provided (within twenty-four hours, at the latest), under surveillance of a dispatch service employee, using the fastest means of transportation available.

Note: On the container, in a visible place, clearly legible warning inscriptions require being put, reading:

Contagious biological material!  Do not open during transport!
In certain special situations, contact: [insert surname or name of sender and recipient, and respective addresses and telephone numbers]

The respective pieces of information are contained in the ‘Laboratory Contingency Plan’.

9.5.1.4. Laboratory methodology

The basis for a quick and fast diagnosis or exclusion of the sickness are appropriately sensitive and specific laboratory tests.

In the PIWet Foot-and-Mouth Disease Institution, the following SVD diagnosing methods are employed:

(CHART) ..............................

· Identification of the infectious agent

a) isolation of the virus in sensitive cell culture (IBRS-2 continuous cell line, primary or secondary swine kidney cell cultures)

b) immuno-enzymatic test – ‘indirect’ sandwich, ELISA

c) detection of viral RNA (RT-PCR, ordering of amplicones received in a sequence)

· Serological methods – detecting and quantitative assessment of specific antibodies for SVD virus

a) sero-neutralisation reaction

b) immuno-enzymatic test – MAC-ELISA, epizootic investigation in order to finally determine the source of infection.

9.5.2. Development of sickness-related changes in time

9.5.2.1. Determination of age of sickness-related changes and date of introduction of the virus into the flock

Changes in swine cloven hoofs are the basis for retrospectively determining the age of sickness-related changes and the date of introduction of the virus into the flock

9.5.2.2. The significance of determination of the occurrence date of sickness-related changes

Epizootic investigation is undertaken at the moment the SVD in swine becomes suspected, as well as its occurrence confirmed, as we have to have at our disposal some information enabling to determine the origin of the primary focus and the possible source of sickness dissemination. Determining the age of sickness-related changes renders it feasible to fix the most plausible date of the virus’ introduction into the farm holding. Therefore, it is essential to carry out a thorough clinical examination of several animals in the herd along with determination of the age of the oldest sickness-related changes.

In order not to neglect any details of import, examination performed in the holding as well as the epizootic investigation must be performed in a certain determined sequence:

· the examination should commence with the animal because of which the breeder has called a veterinary surgeon. The legs, washed prior thereto with a cold water stream under pressure, require being examined, occurrence and situation of whole or or ruptured recorded, surface or deep erosions and scary or fading sickness changes [observed and noted];

· animals remaining in contact are due to be examined in the same manner;

· at the end, the remainder of farm-holding animals require being examined, and possibly, the speed of infection dissemination in the holding is to be recorded.

The above procedure shall render it feasible to find the animal with the oldest lesions, and on this basis and on the grounds of other available epizootic data, also to determine the plausible date of SVD introduction in the animal breeding farm.

Table

	Time-span
	Type of changes

	0–2 days
	Topical pallor of the epithelium, appearance of Vesicles

	1-3 days
	Freshly burst, vesicles, epithelium fimbriae on the edges.

	3-10 days
	Ruptured vesicles and erosions without epithelium, regeneration progressing starting from the edge, scars after healed ulcers on surface.

	>10 days
	Open wounds when  erosions are superinfected, regeneration taking place starting from the edge. The distance between hoof crown and line of occurrence of sickness-related changes (the coronary band) requires being measured, and the growth pace should be assumed of ca. 2 mm per week for piglets having been weaned from their sows, and 1 mm for adult pigs.


In order to determine the date of introduction of the virus into the flock versus the age of sickness-related changes, an incubation period of three to seven days minimum should be included.

9.5.3. Differential diagnosing of SVD

Diagnostic examination that allows for differentiation against other sicknesses and agents or factors causing similar clinical symptoms:

Viral diseases

· foot-and-mouth disease (FMD)

· Vesicular stomatitis (VS)

· Vesicular exanthema (VE)

Skin inflammatory conditions resulted from:

· scalds

· frostbites,

· maceration,

· contact with chemical irritant substances,

· allergic reaction against sunlight

· contact with certain plants

Lameness, as related to:

· floors with uneven or rough surface,

· change of the ground, from soft into hard

9.5.4. Resistance and immunogenicity

Active resistance


Resulting from the past disease process, in the organisms of swine, specific high-titre antibodies get generated, which protect them against re-infection.

Inoculation

Prophylactic and intervention inoculation are not applied against SVD, this being due to no respective vaccines available  on the market. Only experimental vaccinations have been developed that contain, as an antigen, an inactivated or attenuated (‘living’) virus.

9.6. Epizootiology and pathogenesis

Basic factors favouring the spread of SVD:

· high virus resistance to disinfecting agents;
· infection most frequently takes place by alimentary route, resulting from having eaten waste infected with the virus, or through direct contact with infected swine or contaminated areas/surfaces;

· SVD’s benign course renders it difficult and retards detection of the illness.

9.6.1. Living animals

During the infection the virus is present in the skin, muscles and lymph nodes, in the blood and all internal organs – i.e. the heart, lungs, liver, spleen, kidneys, brain, bone marrow, urinary bladder. Particularly high titres have been detected in the  vesicular epithelium and fluid, as well as in secretions and excrements. The virus is present there starting from the first day after the infection (during the incubation period) as well as over several following days. After some fourteen days, a decrease in its titre may be observed in most tissues, or even complete absence, yet in some excretes (e.g. faeces) it can be detected even after three months. In the organisms of chronically or latently infected swine, the microbe may remain present for a long time, and during stress, it may release the virus and become the source of infection.

9.6.2. Infection routes

The virus is stable in a broad range of temperatures. Its survival rate is considerably longer at low temperatures, and therefore, winter conditions favour the spread of SVD.

9.6.2.1. Feeding swine with kitchen waste

The basic route by which the sickness in question gets disseminated is the chain of transformers. Feeding swine with food waste, being kitchen or slaughterhouse waste, containing meat and washings/swill, is the most common cause for the spread of epizootics or recurrences thereof. In the primary focus, mostly those swine get sick which have got infected via the alimentary route.

9.6.2.2. Contact with animals

SVD is disseminated at a quite fast rate, resulting from direct contacts with sick swine. The major reason for secondary focuses of the sickness is movement of animals during the incubation period, subclinical infection, or when the sickness takes a mild course. No evidence has been provided to that SVD might get spread vertically.

9.6.2.3. Animals representing other species

Borne in mind should be mechanical transmission by humans, and rodents. Dissemination of SVD together with semen or embryos has not been confirmed.

9.6.2.4. Objects, means of transportation, sewage

SVD may be transmitted by objects contaminated with infected faeces or urine, directly from a farmstead into another farmstead, or from one farm-holding into another. Numerous SVD focuses have been caused by transport of swine on vehicles contaminated by the virus. In a farm-holding, the sickness may spread resulting from movement of swine from a farmstead into another farmstead, or via a common sewerage system. Sewage (waste water) from infected fattening houses may infect animals once they have got to a road, pasture, field, or contaminate humans, vehicles or equipment. In fattening houses, SVD may spread through contaminated drinking bowls. Within an infected pen all animals eventually become affected, however, in large fattening herds with several pens, the infection may be limited to only a few pens.   

9.6.2.5. Vectors

Insects, as biological vectors, are of no importance for dissemination of SVD. However, certain animals – dogs, cats, rodents, fowl and other birds, as well as humans, may become a mechanical vector for the virus.

9.6.2.6. Mechanical dissemination of the pathogenic factor

The virus may get disseminated easily via infected vehicles and pieces of equipment. Humans may transfer the virus, on their infected boots/shoes, hands and clothing, onto animals.

SVD may also be disseminated by veterinary surgeons, in connection with the practices pursued by them, as well as by other persons dealing with rendering services in farm-holdings – such as e.g. extermination of rats and insects, disinfection, and other services.

Waste from infected structures, specifically – pig houses, getting spilled onto roads or into water-courses, may infect animals or contaminate vehicles, equipment and humans having contact with the same.

9.6.2.7. Aerogenic route
In contrast to FMD, the aerogenic route of spreading of SVD epizootics is of no material importance. However, during the spraying of pastures with sewage containing the virus, there is a theoretical risk that SVD virus might be spread, covering over a short distance.
9.7. Impact of physical and chemical factors on the SVD virus
The germ is characterised by a special resistance to action of environmental factors and commonly applied chemical disinfecting agents. This is of an essential importance for epizootiology, prevention, and eradication of SVD. The aforementioned feature has contributed to a fast dissemination of the sickness in 1970’s and 1980’s, in several European countries. The microbe appears to have a considerable thermal resistance, and also proves to be stable within a wide pH scope – i.e. from 2.5 to 12.5. It gets inactivated by temperatures of above 75oC or by disinfecting agents whose pH is below 2.5 yet above 12.5. Depending on the temperature and season of the year, it remains virulent for two to five months. The virus is not damaged by technological processes applied during meat treatment: salting, pickling (curing), smoking. In soured (acidified), salted or smoked sausages (Salami, Pepperoni) it was still detected after 400 days. In transformed intestinal tunicae, it could survive for at least 780 days.

Residual contagiosity has been given evidence to after 164 days of keeping the virus in a medium of pH 2.88–10.1. It perishes at the temperature of 60oC, after ca. 30 minutes, but e.g. in milk, at 62oC – after 2 minutes, in faeces suspension – after 10 minutes. Low temperatures exert a favourable impact on the virus and preserve it. In the temperature of 5oC, pH 7.5, it does not lose its infectiousness for 164 days; in pork meat stored at –20oC it is detectable after eleven months, the virus’s titre remaining unchanged as compared with the input one.

The virus in question does not contain any lipid ingredients, which makes it resistant to action of detergents and various disinfecting substances; in a medium, in the presence of an organic substance, it is resistant to drying. Fertilisers, fats and other organic substances guarantee the virus a good protection, and so these must be entirely removed during the washing, cleaning, and disinfection. In contaminated buildings, vehicles and in pastures, it retains its infectious characteristic for several months. In swine excrements, it remains vivid and viable for at least 138 days.

He most commonly applied disinfecting agent is 2% solution of NaOH.
9.8. Living animals

Infected animals secrete the virus together with fluid from, ruptured vesicles epithelium fimbriae, as well as saliva, semen, excrements, and urine.

Before the occurrence of clinical symptoms, the virus is excreted already in the incubation period. Such animals constitute a serious epizootic threat since the virus being excreted in this period is of a high titre, whereas movement of swine for trading and slaughtering reasons proves to be quite a frequent reason for spreading of SVD.

Upon the occurrence of clinical symptoms and commencement of processes of regeneration of sickness-related changes, and the appearance of immune response, the amount of virus being excreted and its titre get significantly decreased.

9.8.1. Semen: The existing examination results have shown that dissemination of SVD via semen and embryos is unlikely to occur.

9.8.2. Tissue/extracellular fluids and blood

The virus occurring in tissue (extracellular) fluids and blood that is dried on various materials, kept inside areas/rooms at ambient temperature, may remain contagious.

9.8.3. Products of animal origin

9.8.3.1. Meat

The virus of SVD may survive for 164 days in meat being stored at the temperature of 50 C, pH equalling 7.5; in meat being stored at –200 C – after eleven months, its contagious titre appeared unaltered as versus the input titre. Salting, pickling/curing, smoking does not destroy the virus.

The virus has been isolated from:

· sausages – up to 400 days,

· transformed intestinal tunicae – up to 780 days.

9.8.3.2. Animal excrements

In swine excrements, the SVD virus can survive for 138 days.

9.8.4. Humans

Upon humans dealing with examination of animals that are in the phase of incubation or clinical sickness, the virus may be transported which most frequently gets located, among other places, on the skin as well as in warm and wet body locations. Veterinary surgeons and other individuals who have contacted with infected animals, may move and enter areas being free from SVD, wherein susceptible animals may be found, not earlier than after three days – most preferably, after five days of their contact with sick animals. Therefore, thorough and efficient disinfection should be conducted with special attention before the veterinary surgeons leave the infected area, as too long quarantine periods may hinder the activities in crisis situation (shortages in human resources).
9.9. Factors influencing dissemination of the illness

The area and time in which SVD may get spread in Poland will depend upon:

· climatic factors, 

· fast and efficient diagnostics, particularly as regards first cases of suspicion,

· movement of livestock,

· swine population density,

· possible contacts of domestic and ferocious animals.

The alimentary route and movement of infected animals is the most important way in which SVD gets spread between farm-holdings. 

9.10. Production and sale of livestock

Epizootic investigation and the possibility of tracing the movements of livestock and products of animal origin is of a great importance to early detection of the focus of SVD, and to elimination of the latter in a fast and efficient manner.

In intensive breeding areas, animals appear in increased density and more frequently tend to contact one another. Any movement of animals from a farm-holding into fairs and procurement outlets facilitate the spread of infection over considerable distances. Cold periods (i.e. winter, early spring, late autumn) favour maintenance of the illness.

Considerable concentration of farm-holdings with susceptible animals (pig houses, fattening houses) increases the risk of SVD outbreak and fast dissemination of the virus within the relative area.
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