Reoviridae 

The name reovirus" (respiratory enteric orphan virus) was proposed in 1959 for a group of viruses previously classified as picornaviruses, which were typically recovered from the respiratory and gasterointestinal tracts but were not associated with any disease. A few years later it  was shown their genome consisted of segmented dsRNA which is differ from that of picornoviruses . Now this family comprises three genera : Orthoreovirus, Orbivirus and Rota virus. Diseases caused by the family reoviridae are listed in table (20.1).

Table(20.1):Diseases Caused by Viruses of the Family Reoviridae 

	Genus 
	Viruses 
	Prinicpal species 

affected 
	Disease 

	Orthoreovirus 
	mammalian 

orthoreovirus1-3 
	Isolated from 

many species of 

mammalas and birds 
	Hepatoenephalo- 

myelities in mice 

	
	Avian orthoreovirus 

1-11
	Chickens, turkeys, and geese 
	Arthritis,nephrosis enteritis chronic 

repiratory disease 

myocarditis 

	Orbivirus d
	Bluetongue virus 

1-24

Ibaraki virus 
	Sheep, cattle, and deer 

cattle 
	Bluetongue 

Acute febrile 

disease similar 

blue tongue 

	
	Epizootic 

hemorrhagic 

disease of deer 

virus 1-7
	Deer 
	Epizootic 

hemorrhagic 

disease 

	
	African horse 

sickness virus 1-9 

Equine encephalosis 

Virus 1-15
	Horses, donkeys, 

mules, and zebras 

Horses 
	African horse 

sickness 

Abortion and 

encephailitis

	Rotavirus 
	Rotavirus : many 

types, often host specific 
	Most animals 
	Enteritis 


d Besides those listed, there are seven other serogroups within the Orbivirus genus, none of which is known to cause diseases of domestic animals. 

Fig.(20.1):Reoviridae. (A)Orthoreovirus. (B).Orbivirus (bluetongue virus) (C)Rotavirus.
Properties of Reoviruses : 

Members of this family are nonenveloped , spherical virion about 70 nm in diameter, which consist of an inner and outer capsid. In all genera the inner capsid is a stable structure consisting  of 32 capsomers arranged in icosahedral symmetry, but there are striking differences in the outer capsid structure in the three genera. The orthoreoviruses have a well defined outer capsid with 92 capsomers  comprising hexamer and pentamer subunits and consisting mainly of two proteins with two molecules of a third protein near each icosahedral vertex. Orbivirus inner capsid are surrounded by a diffuse layer formed by two proteins but lacking any clear morphological subunits, which is readily dissociated from inner capsid. The rota virus outer capsid also lacks visible subunit structure but it appears more sharply defined than that of the orbiviruses (Fig. 20.1). The genome of orthoreo and orbireo-viruses are dsRNA 

of 10 segments while that of Rotaviruses is of 11 segments. Orthoreoviruses and rotaviruses are resistant to lipid solvent and are stable over a wide pH range, but orbiviruses have a narrow zone of pH stability (pH 6-8) and lose some infectivity of orthoreoviruses and rotaviruses e.g. chymotrypsin , which is found in the small intestine leads to loss of the outer capsid , with enhanced infectivity. In the presence of protein, orbiviruses are remarkably stable  e.g. blue tongue virus has been reisolated from blood held for 25 years at room temperature. Phenolic compounds and iodophores inactivate the virus but hypochlorite is ineffective. Ethanol (95%) is an efficient disinfectant for laboratory use. Reoviruses replicate in the cytoplasm and genetic reassortment may be occurs between species within each genus.

BLUE TONGUE 

Synonyms : Sore mouth; Ovine catarrhal fever. 

Definition and Hosts affected : 

It is an acute arthropod-borne virus disease primarily of sheep, characterized by severe catarrhal inflammation of the mucous membranes of the buccal mucosa and gasterointestinal tract. The lesion frequently involve the udder,the coronary band and the sensitive laminae of the hoof. There is epithelial desquamation but no vesicle formation. Sheeps of all ages and breeds are highly susceptible but goats, cattle and wild ruminants suffer much milder symptoms and may act as non clinical carriers of the infection. Horses, dogs, cats, ferrets, rabbits and guinea-pigs are not susceptible to natural disease.  

Properties of blue tongue virus : 

Blue tongue virus (BTV) has a spherical shape about 70-80 nm in diameter with icosahedral symmetry two layer of capsid are found, inner capsid with 32 hallow capsomers and outer undefined capsid. The viral genome is dsRNA with 10 segments. The BTV is much more resistent and will remain viable in decomposed blood for many year. It is resistent to 20% diethyl ethers and 0.1% sodium deoxycholate, but is inactivated by 3% formalin and 70% alcohol. It also survives drying in air and will retain its infectivity in serum, defibrinated blood and in a glycerol-oxalate-phenol mixture for 25 years at room temperature, but slow freezing at -10oC or -20oC has a deleterious effect on its infectivity, Virus titers are maintained by storage in a medium containing 1% of added neutral peptone and buffered at pH 7.4 . The virus is stable in pH range between 5.6 and 8.0 but a fall of pH to below 5.6 or heating at 60oC for 30 minutes results in a marked loss of infectivity.  

Thus survival of the virus in carcase meat is dependent on the degree of post mortem pH change. The BTV does not possess heamaggutinin activity, nor does it show haemadsorption in infected cell cultures. On the basis of RNA hybridization and SNT , BTV revealed 24 serotypes distributed all around the world. 

Clinical feature : 

In sheep the disease is characterized by fever which may last for several days and reachs up to 42oC. The affected animals shows marked depression, anorexia, copious salivation, excessive serous or mucopurluent nasal discharge which dries and forms crusts around the nose. Hyperaemia, petechiation and swelling of the buccal mucosa, dental pads and tongue occur in the early stages of the disease. Later the visible areas of hyperaemia may become cyanotic and purplish- blue in colour, hence the disease take the name " blue tongue (Fig. 20.2 A & B) ." 

Examination of the mouth almost a week after the first rise in temperature reveals multiple mucosal erosions, while the development of a blood-stained diarrhae is indicative of involvement of the intestinal mucosa  and may prove fatal. There is a marked loss of condition and the sheep may die, often through aspiration pneumonia. The coronary bands of the feet exhibit hyperemia and are painful, lameness, torticollis and muscular weakness and badly affected animals may even walk on their knees (Fig. 20.2C) . Hyperemia of the skin may occur leading to wool break some weeks later. In Africa and Europe the morbidity may be as high as 80% and mortality 50%, whereas in America it is much milder and the mortality rates seldom exceed 1-7% . Blue tongue may cause abortions of pregnant ewes and the loss of an entire breeding season, and congenital abonrmalities (Fig. 20.2D). Oedema of the head, ears, intermandibular tissues, throat and brisket is frequently recognized and there may be involvement of the sensitive lamineas of the feet. 

P.M. lesions : -

The P.M. finding includs congestion of the lungs, oedema and haemorrhages of the muscles and connective tissues as well as lesions of the mouth and coronet. 

Pathogenesis :

Blue tongue virus replicates in hematopoietic cells and endothelial cells of the blood vessels. Adult sheep sometimes remain viremic for more than 28 days, but the virus has been reported to persist in cattle for longer periods than in sheep. Rarely and only when the bull is viremic, BTV may be recovered from semen.
Fig.(20.2):Bluetonge in sheep.

Epidemiology : 

Transmission of BTV is not occurred by direct contact but ar thropod : mainly culicoides species play an important role in transmission the virus. Wild animal act as reservoir host and play an important role in maintaining and perpetuating the infection during inter- epizootic periods. As mentioned above BTV may be transmitted by infected semen from a vireamic bull. Transplacental transmission may occur. 

Diagnosis : 

1- Clinical manifestation 

2- P.M. findings. 

3- Laboratory diagnosis : BTV is often difficult to isolate in the laboratory. The changes of virus isolation are enhanced if the blood is collected from animals during the febrile or early post febrile stages of the illness, and is most successful if the buffy coat is inoculated intravenously into 10 or 11 day old chick embryos. Virus can be adapted to cell culture but this system is generally considered insensitive for primary isolation.   

The virus is identified by means of the CFT or when type- specific results are necessary, by SNT, in tissue culture. For detection of viral antigen AGID test and FA techniques can be used. In order to demonstrate a rising antibody titres, paird serum samples are collected at acute and convalescent stages(between 30th and 45th days) and tested by CFT. Antigens for the CFT are usually prepared from infected chorioallantoic membranes, tissue culture fluids or, preferably, brain and cord tissues of infected baby mice. 

Differential diagnosis :

The disease in sheep must be differentiated from Rift valley fever and FMD, but in cattle, it must be differentiated from vesicular stomatitis, BVD, mild cases of rinderpest, infectious bovine rhinotracheitis, and malignant catarrhal. The disease can be strictly differentiated from other diseases confused with it, by isolation and identification of the causative agent. 

Prevention and control : 

Control of blue tongue disease is achieved by vaccination. Different types of vaccines had been developed and used. The sheep-adapted virus vaccines were prepared by passing a mild field strain of the virus through 12 successive generations in sheep. This type of vaccine was found to be not sufficiently attenuated and produced severe systemic reactions in some sheep and failed to protect in others. After the preparation of live attenuated avianized vaccines, the sheep- adapted virus vaccine was abandoned. In USA a monovalent freeze- dried attinuated vaccine have been widely used whereas in the enzootic regions of Africa,where numerous antigenic types of virus may be involved,  polyvalent avianized vaccines had been used. These types of attenuated live-virus vaccines have several disadvantages :

1-Live- virus vaccines have been associated with fetal death and cerebral abnormalities in lambs born from vaccinated ewes in the United States. 

2-The use of multivalent live vaccines may lead to the emergence of genetic reassortants.

3-Trasnsmission of attenuated vaccine virus by the vector can occur with possible reversion to virulence . 

4- Live vaccines may interfer with oestrus. So many research for the development of inactivated vaccines has progressed and finally, safe inactivated vaccine that will protect sheep and cattle from infection  was developed. Sheep are normally vaccinated annually, several weeks before service and before the start of the rainy season. Passive immunity is acquired by the young through the ingestion of colostral antibodies from the immune dam. Because of this, lambs are not vaccinated until they are at laest 3 months of age.Importation of animals from countries having the disease should be prevented, especially for those countries which considered to be free from the disease. 

AFRican horse sickness 

Definition : It is an acute or subacute, febrile arthropod- borne disease of solipeds that is characterized by oedema of the subcutaneous tissues and lungs, haemorrhages of internal organs and accumulations of serous fluids in the body cavity. 

Hosts affected : Horses of  all breeds are highly susceptible to natural infection but mules, donkeys and zebras are less susceptible. 

Properties of the AHS : 

Spherical virions about 55 nm in diameter, has inner icosah-edral capsid with 32 capsomers. The  viral genome contains dsRNA of 10 segments. The AHS virus is stable between pH 6 and 10, but is rapidly inactivated at pH 3.0. Infective blood remains viable for years when added to an equal volume of a gloycerol-oxalate- phenol mixture. At 4oC the infectivity of the virus remains unaltered for at least 6 months when 10% serum saline is added. Virulence of the virus retained in putrid blood for 2 years or longer . The virus is inactivated in 15 minutes at 60oC and by 0.1% formalin in 48 hours at 22oC. Strains of AHS virus are ether, deoxycholate and trypsin resistant. An extracts of mouse brain tissues infected by the virus has the ability to agglutinate  horses R.B.Cs for about two hours preferably at pH 6.4 and 37oC. Strain of AHS virus possess a common group- specific antigen which can be detected by CFT, but serotyping can be occurred by using SNT and HI test. The differences between strains are not clear cut and it is possible that strains of horse sickness virus possess the same antigenic components but in widely different proportions.   

Clinical features : 

The incubation period in natural outbreaks of horse sickness is generally about 6-9 days. The severity of clinical disease varies with the strain of virus and species affected. Horses are generally the most susceptible , with high morbidity and mortality rates, there is also high morbidity in mules but mortality is low, while donkeys are the least sensitive, usually developing only a mild febrile response. In acute, the disease is characterized by severe and progressive respiratory disease leading to death. The animal develops fever for 1 or 2 day (40 -41oC), the breathing rate then increase and the affected animal stands with its forelegs apart, head extended and nostrils dilated. Spasmoding coughing may occur terminally accompained by profuse sweating and discharge of frothy fluid from the nostrils (Fig. 20.3 A). This pulmonary form is most commonly seen in completely susceptible horses infected with a highly virulent strain of the virus. 

In contrast, some cases are mild and easily overlooked, although the temperature may reach 41oC or higher and may last for 5 to 8 days. The conjunctiva may be slightly congested. This type of disease is most commonly seen in donkeys and vaccinated horses infected with a heterologous virus type. 

Fig.(20.3):African horse sickness. (A)respiratory form, with profuse forthy nasal discharge. (B)Characteristic edemaof the supraorbital fossa and eyelids.

The cardiac form of the disease is seen in some animals . The incubation period is 7-14 days followed by fever which persists for 3 to 6 days. As the temperature falls, characteristic oedema appears involving the supraorbital fossae and eyelids (Fig. 20.3B). Subsequently the oedema extends to affect the lips tongue , intermandibular space and laryngeal region subcutaneous oedema may also track down the neck towards the chest. Mortality rates for such cases may be as high as 50% death occurs within 6 to 8 days of onset of fever, and may be due to cardiac dyspnoea. This form of the disease is usually associated with virus strains of low virulence or is seen in vaccinated horses exposed to a heterologous type. Another form of the disease which is referred as the mixed form. This form is probably a combination of the pulmonary and cardiac forms and is rarely diagnosed during life except when a case of pulmonary form developes the clinical symptoms of cardiac form which soon leads to the death of the animal. 

P.M. Lesions : 

The P.M. findings vary according to the severity of the case. In the acute pulmonary form there is extensive oedema of the lungs and the thorax may contain several liters of fluid. The interlobular lung tissue is generally separated from the alveolar portions by infiltrations of a yellowish fluid. The cardiac form is usually associated with oedematous infilterations of the subcutaneous , subserosal and other tissues together with accumulation of fluid in the pericardial sac. Despite the presence of hydropericardium, the lungs and pleural cavity are rarely involved or show only moderate oedema. 

Pathogenesis  :- 

After the bite of an infective arthropod, the virus replicate in the local lymph node before producing a transient primary viremia, which leads to infections of other tissues and organs in the reticuloendothelial system and then a secondary viremia. 

Epidemiology : 

This disease is usually occurs in the late summer in farms near swampy areas especially where horses are not stables at night. This indicates that crepusculid and night-flying insects are the vectors. The virus infects mosquitoes but culicoides species are thought to be  the principal vectors. The virus persist in the Gray's Zebra longer than in horses, suggesting that it may be the original reservoir host. 

Diagnosis : 

1- Clinical features 
2- P.M. findings    3- Laboratory diagnosis : 

For virus isolation, blood should be collected during the early febrile phase of the disease, whole blood collected in an anticoagulant, or macerated spleen tissue is injected into unweaned mice by the intracerbral route. Deaths usually occurs between 5 and 15 days post-inoculation. 

For virus identification anti-AHS hyperimmune serum was used in complement-fixation test and the infected mouse brain is used as antigen. The antigenic type of the causative virus can be ascertained  by SN and HI tests using type specific hyperimmune sera produced in rabbit or guinea- pigs. Tissue culture techniques are now being used in studies of horse sickness and should prove helpful in diagnosis. 

Prevention and comtrol :

In the past injection of intervenous virus hyperimmune serum and formalized infective tissue vaccines were used for immunizing horses against horse sickness disease. Recently freeze- dried live, attenuated neurotropic mouse brain virus vaccines have proved useful. Polyvalent vaccines containing all 9 serotypes is generally unsatisfactory, since it fails to protect all horses and can cause neurological disease. Also, hamster and monkey kidney culture adapted virus vaccines are now widely used in Africa and the Middle east.In enzootic areas during an outbreak, horses should be stabled overnight in fly-proof quarters.  
