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BLU ETONGUE

ETIOLOGY

Bluetongue virus (BTV) is an arthropodborne Orbivirus in the family Reoviridae. Within the BTV serogroup there are at

least 24 serotypes of BTV worldwid e. There is considerable genetic variability within the serogroup. This arises by genetic

drift of individual gene segments as well as by reassortment of gene segments when mminants or the vectors are infected

with more than one strain. There is also debate of the biological validity of the classification of BTV into strict types.H

All serotypes do not exist in any one infected area.(1)(3)
EPIDEMIOLOGY

Occurrence Bluetongue virus infects domestic livestock
populations in all tropical and subtropical countries and occurs on the continents of Africa, Asia, North America, South America, Australia and several islands in the tropics and subtropics, primarily between latitudes 400N and 35°S.4 Incursive disease has occurred in Portugal, Spain and Greece but until very recently bluetongue
was not considered an endemic infection in Europe .(4)
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PATHOGENESIS

Sheep

The pathology of bluetongue can be attributed to vascular endothelial damage resulting in changes to capillary penneability

and fragility, with subsequent disseminated intravascular coagulation and necrosis of tissues supplied by damaged

capillaries. These changes result in edema, congestion, hemorrhage, inflammation and necrosis. Following infection into the

skin, there is replication in the local draining lymph node and dissemination in mononuclear cells to secondary sites of

replication in lymphoid tissue and lung. Viremia is detectable by day 3 and peak viremia, associated with fever and leukopenia,

usually occurs 6-7 d after infection. Circulating virus concentrations subsequently fall with the appearance of circulating interferon and specific neutralizing antibodies.38.43 With the viremia, there is

localization of the virus in vascular endothelium which causes endothelial cell degeneration and necrosis with thrombosis and hemorrhage. There is also the development of a hemorrhagic diathesis and coagulation changes consistent with disseminated intravascular coagulation.44 The distribution of the lesions is believed to be influenced by mechanical stress and the lower temperatures of these areas in relation to the rest of the body 12.(1.2.4)
CLINICAL FINDINGS

Sheep

Naturally occurring, florid bluetongue in sheep has the following clinical characteristics. After an incubation period of less

than a week, a severe febrile reaction with a maximum temperature of 40.5-41"C (105-106°F) is usual, although afebrile

cases may occur. The fever continues for 5 or 6 d. About 48 h after the temperature rise, nasal discharge and salivation, with

reddening of the buccal and nasal mucosae, are apparent. The nasal discharge is mucopurulent and often blood stained

and the saliva is frothy. Swelling and edema of the lips, gums, dental pad and tongue occur and there may be involuntary movement of the lips. Excoriation of the buccal mucosa follows, the saliva  
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becomes blood stained and the mouth has an offensive odor.

Lenticular, necrotic ulcers develop, particularly on the lateral aspects of the tongue, which may be swollen and purple in color, but more commonly is not. Hyperemia and ulceration are also common

at the commissures of the lips, on the buccal papillae and around the anus and vulva. SwallOwing is often difficult for

the animal. Respiration is obstructed and stertorous and is increased in rate up to 100/min. Diarrhea and dysentery may

Occur Foot lesions, including laminitis and coronitis, and manifested by lameness and recumbency, appear only in some animals, usually when the mouth lesions begin to heal. The appearance of a dark red to purple band in the skin just above the coronet, due to coronitis, is an important diagnostic sign. Wryneck, with twisting of the head and neck to one side, occurs in a few cases, appearing suddenly
around day 12. This is apparently due to the direct action of the virus on muscle tissue as is the pronounced muscle stiffness and weakness which is severe enough to prevent eating. There is a marked, rapid loss of condition. There is facial swelling with extensive swelling and drooping of the ears and hyperemia of the non-wooled skin may be present. Some affected sheep show severe conjunctivitis, accompanied by profuse lacrimation. A break occurs in

the staple of the fleece. Vomiting and secondary aspiration pneumonia may also occur. Death in most fatal cases occurs

about 6d after the appearance of signs. In animals that recover, there is a long convalescence and a return to nonnal may

take several months. Partial or complete loss of the fleece is common and causes great financial loss for the farmer. Other

signs during convalescence include separation or cracking of the hooves and wrinkling and cracking of the skin around the

lips and muzzle. Although the subsequent birth of lambs with porencephaly and cerebral necrosis is usually recorded after

vaccination with attenuated virus, it also occurs rarely after natural infections. In sheep in enzootic areas, the disease is much less severe and often inapparent. Two syndromes occur: (i) an abortive form in which the febrile reaction is not followed

by local lesions and (ii) a subacute type in which the local lesions are minimal, but emaciation, weakness and extended convalescence are severe. A similar syndrome occurs in lambs which become infected when colostral immunity is on the wane.

SAMPLES FOR CONFIRMATION OF DIAGNOSIS
Histology - fixed oral and mucocutaneous lesions, abomasum, pulmonary artery, skeletal muscle from a variety of sites, left ventricular papillary muscle. Brain from aborted fetus. (LM, IHC) o Virology - chilled h,mg, spleen. CNS tissues, thoracic fluid from aborted fetus (ISO, PCR, in situ HYBRID, E􀉉ISA, etc.(2)
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DIFFE RENTIAL DIAGNOSIS

• Foot-and-mouth disease

• Epizootic hemorrhagic disease

• Contagious ecthyma

• Sheep pox.

TREATMENT

Local irrigations with mild disinfectant solutions may afford some relief. Affected

sheep should be housed and protected from weather, particularly hot sun, and

fluid and electrolyte therapy and treatment to control secondary infection may be desirable.(2)
CONTROL

Reduction of infection through vector abatement Attempts to control bluetongue through a reduction of infection consist of reducing the risk of exposure to infected Culicoides and reduction in Culicoides numbers. Neither are particularly effective.
Reducing the risk of exposure is attempted by spraying cattle and sheep

with repellents and insecticides and housing sheep at night. Biweekly application

of pennethrin was found not to be effective in preventing infection(3)
During transmission periods avoidance of low, marshy areas or moving sheep to

higher altitudes may reduce risk. Because of the preference of some Culicoides for

cattle as a host, cattle have been run in close proximity to sheep to act as vector

decoys.54 Widespread spraying for Culicoides control is not usually practical and has only a short-term effect. There is a high mortality in Culicoides

that fed on cattle that have been treated with a standard anthelmintic dose of ivermectin and also a larvicidal effect in manure passed for the next 28 d for Culicoides that breed in dung.(5)(6)
Vaccination

Vaccination is the only satisfactory control procedure once the disease has been

introduced into an area. Vaccination will not prevent or eliminate infection but it is

successful in keeping losses to a very low level provided immunity to all local

strains of the virus is attained.56,57 Current vaccines are usually polyvalent attenuated virus vaccines and are in use in South Africa and Israel and available in other countries. These vaccines have been used in South Africa for more than 50 years and they are known to induce effective and long lasting immunity. Currently they are produced in cell culture and freezedried. The present Onderstepoort

Bluetongue Vaccine comprises three bottles (Vaccines A, B, and C) and includes the

following serotypes of BTV:

o Bottle A: BTV serotypes 1, 4, 6, 12, and

14

o Bottle B: BTV serotypes 3, 8, 9, 10, and

11

o Bottle C: BTV serotypes 2, 5, 7, 13, and

19.

The three bluetongue vaccines are administered separately at 3-week intervals.

Reactions to vaccination are slight but ewes should not be vaccinated within

3 weeks of mating as anestrus often results. Annual revaccination 1 month before

the expected occurrence of the disease is recommended. Immunity is present 10 d

after vaccination so that early vaccination during an outbreak may substantially

reduce losses. Lambs from immune mothers may be able to neutralize the

attenuated virus and fail to be immunized, whereas field strains may overcome

their passive immunity. In enzootic areas, it may therefore be necessary to

postpone lambing until major danger from the disease is passed and lambs

should not be vaccinated until 2 weeks after weaning. Rams should be vaccinated

before mating time. Live attenuated vaccines should not be used in pregnant ewes because of the risk of deformity in the lambs or embryonic death. 54 The danger period is between the 4th and 8th weeks of pregnancy with the greatest incidence of deformities occurring when vaccination is carried out in ewes pregnant for 5-6 weeks. The incidence of deformities may be as high as 13%, with an average of 5%. Abortions do not occur although some lambs arestillborn. The preparation and use of attenuated vaccines against BTV is problematic. The neutralizing epitopes are highly conselved on some serotypes but they are highly plastic on others I It is therefore necessmy to continually monitor the identity and prevalence of the serotypes that need to be in the vaccine. There are also concerns for the use of

live vaccines to control insect-borne diseases because of the risk of the vaccine

strain being transmitted, of being exalted in virulence by passage, and of recombinants resulting in the development of new virus strains with unwanted characteristics. There is evidence for the emergence of a reassortment strain from a

vaccine virus in the United States33 and suspicion of occurrence elsewhere. However, living vaccines are used for practical reasons, including the fact that inactivated vaccines do not provide protection against infection.58 The difficulty in obtaining safe vaccines may be overcome by the use of recombinant DNA technologies. There is also good reason to suggest that cattle should be a major target of vaccination for bluetongue control. Inter national movement of l ivestock
Countries that are free of BTV infection have traditionally erected barriers to avoid

its introduction by prohibiting the importation of any ruminant animals from countries

where the disease occurs.(1)(5)(6)
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