Rhabdoviridae 

The family rhabdoviridae comprises more than 100 viruses of verte-brate,invertebrate (mostly arthropods) and plants. Rhabdoviruses are of special interst because they not only  parasitize vertebrates, invertebrates as well as plants, but are also responsible for a number of important diseases of man and animals like rabies and vesicular stomatitis disease. 

Properties of rhabdoviruses : 

The rhabdoviruses (Greek, rhabdo = rod) are rods shaped or cylindrical particles rounded at one end and flat or truncated at the other. These bullet like structures are about 75x180 nm in size (although some viruses are long as flanders- Hart Parkvirus, is 210-220 nm long, some shorter as kern Canyon virus 130 nm). The central core of nucleocapsid is of helical symmetry and is surrounded by a lipid containing bilayer envelope with glycoprotein peplomers. For this reason all members of the group are sensitive to ether and other lipid solvents . Rhabdoviruses resist freezing and thawing and some members will persist in the soil for many days at 4-6oC. There is no evidence at present , that any of the clearly defined members, of the group share a common antigen. Some viruses like (rabies, vesicular stomatitis and kern Canyon)possess a lipoprotein haemagglutinin which agglutinates goose R.B.C. The virion matures by budding through the plassma membrane. (genus Lyssavirus and genus vesiculovirus) and two unnamed subgroups which include bovine ephemeral fever virus and the fish rhabdoviruses. 

The genus Lyssavirus contains rabies, and rabies like disease viruses of humans and animals (rabies, Mokola and Lagos bat viruses and other viruses like kotonkan and Obodhiang viruses). The genus vesiculovirus contains a growing number of serologically distinet viruses, all of which must be considered capable of causing vesicular disease in horses, cattle and swine (Table 17.1).
Fig. (17.1):Rhabdoviridae. Negatively stained virions of (A) vesicular stomatitis-Indian virus and (B) rabies virus.

Table (17.1): Rhabdoviruses that affect domestic animals.

Rabies 

Synonyms: Lyssa, Hydrophobia, Lerage (Fr. ) and rabia (Sp.)

Definition and hosts affected : 

It is an infectious disease of man and animals caused by a specific virus which is usually transmitted through the bite of rabied animals to other animals resuling in a rapidly fatal encephalomyelitis, after a somewhat lengthly incubation period. Man and all warm-blooded animals including birds are susceptible to the virus but dogs, cats, cattle and wild carnivores such as wolves, foxes, Jackals, skunks are mostly affected. In addition, vampire bats and some insect-eating and fruit eating bats may also act as natural hosts of the virus. 

Properties of the virus :

Rabies virus having bullet- shaped structures about 180-250x75 nm in size, rounded at one end and flat at the other, helical nucleocapsid surrounded by envelope carrying short pointed projections 6-7 nm long (Fig. 17.1). Rabies virus produces HA when propagated on baby hamster kidney (BHK-21) cells maintained in media containing 0.4 % bovine albumin and no serum. 

Haemagglutination property of rabies virus well occurs in a serum free medium at low temperature (0-4oC) and low pH (6.2) and the use of day old chick or goose R.B.Cs. It is emphasised that rabies haemagglutinin - inhibitors is present in high titre in sera of many mammals and is difficult to remove even after adsorption by 25% Koalin at pH 9.0. It is also intersting to note that erythrocytes pretreated with rabies virus are still capable of being agglutinate by the same strain of rabies virus and that receptor destroying enzyme has no effect on receptors of the erythrocytes for rabies virus . This latter observation suggests that the rabies virion is deficient or even totally lacking in neuramindase activity. In both respects, the rabies virus differ from typical myxoviruses. The virus is very resistant to autolysis and putrefaction and may remain viable in autolysed brain tissue for 7-10 days, it will persist for months, in infected nervous tissue in 50% glycerol. It's infectivity in tissues is also retained at 4oC for several weeks and at lower temperatures for many months but the virus is labile at room temperature after only a few days. Repeated freezing and thawing will inactivate the virus, and exposure to ultraviolet irradiation, proteolytic enzymes, acid pH, bile salts, formalin, 20% ether and to ordinary environmental conditions of light, heat and air will rapidly reduce its infectivity. It is usually destroyed by boiling for 2 minutes and is inactivated in about 15-30 minutes at 56oC. Infected cell culture fluids are inactivated within 2 hours by a concentration of 1/6000 -propiolactone which is used in the preparation of some inactivated vaccines. When dried from the frozen state in vaccum and stored at 4oC, the virus will maintain its titre for several years. For studying its physical and chemical characters the virus must be diluted in PBS at PH 7-9 containing 2% inactivated normal guinea-pig serum or 0.75% bovine albumin fraction V. The rabies virus is not related antigenically to other members of the rhabdovirus group although one of the indiana subtypes of vesicular stomatitis virus and cocal virus share common antigens. There is only one immunological type of rabies virus and specific  antibodies are readily detected by complement-fixation, serum neutralization and agar gel diffusion tests. 

All strains of unmodified virus isolated from naturally occurring cases, so called "Street virus". All strains of street virus form a complete antigenic community but differ from each other in terms of virulence, length of incubation period and types of histological lesions produced. They also vary in their fixation, some become fixed almost immediately, others after 50-60 passages and some not at all. Most strains are highly virulent but a few such as the African strain known as "Ouloufato" are of reduced invasiveness and are seldom pathogenic for man. When a suspension of infected brain tissues from rabied dog is inoculated into rabbit, it shows paralysis followed by death in about 14-19 days. However, after between 40-80 serial intracerbral passages the incubation period was reduced to about 70 days. This procedure produced a number of irreversible changes in the biological properties of the virus which, in its altered form, was designated" fixed virus". The phenomenon of fixation is characterised by :- 

1- A marked increase in the rate of multiplication as " fixed virus".

2- A progressive shortening of the length of the incubation period (4-9 days in rabbits) according to the strain, and which remains constant and irreversible. 

3- Increased neurotropic affinities for the rabbit and regulanty of symptoms which are exclusively the paralytic form rather than the furious form. 

4- Failure to produce typical Negri bodies; the few inclusion present being very small with only small numbers of basophilic granules. 

5- Increased virulence for its host (rabbit) but decreased virulence for other animal species. It was found that fixed virus can be produced by repeated serial passage through other animals and the more virulent strains for animals are the easier they become fixed. 

Clinical features :

man : 
The incubation period of human rabies ranged from two weeks, to more than 5 months with averages 30 to 60 days, depending on the severity of the bite and its distance from the brain. It is seldom more than 90 days but periods of up to 2 years have been recorded. The early symptoms of rabies are headache, anorexia and vomiting, may be slight fever, dry throat and extreme thirst. Inspit of the patients feel thirst, they are disinclined to drink. Sensation of pain around the site of infection which gets progressively worse and the patient becomes restless, apprehensive and excitable. This is followed by an obvious fear of swallowing due to the painful spasms of the pharyngeal muscles while drinking (hydrophobia) and in rare cases the patient shows maniacal symptoms. 

Most patients die during a phase of delirium but in some, the disease may progress to generalized paralysis and the patient dies usually 2-6 days after the onset of the clinical disease. Once the clinical signs develop death is virtually certain. 

Dogs:
A high proportion of cases develop the disease within 4 months of infection and the incubation period in natural outbreaks of dogs rabies averages from 3-8 weeks but it may be as short as 10 days or, in rare instances, as long as a year. The clinical course of the disease which usually lasts for only 3-7 days or, exceptionally for 10-12 days, can be divided into three phases 

a) The prodromal stage 


b) The furious stage, and 

c) The paralytic or dumb stage .

The premonitory or prodromal symptoms begins at the end of the incubation period and 2-3 days before the onset of typical clinical signs. The dog becoms strange in its behaviour and capricious in its habits. Some become more irritable. Additional signs are an alert, troubled look, restlessness, aimless snapping and barking at imaginary objects and licking at the site of the wound. There may also be a slight fever, dilation of the pupils with a wild staring of the eyes, photophobia and decreased corneal reflex. 

The furious stage  start about the third day after the onset of the illness and last for 3-7 days. It become irritable, restless and nervous and tends to shun people and hide in dark corners or under furniture. Sometimes it will snap and bite without provocation or bark repeatedly as if in pain. Often the appetite becomes depraved and the dog refuses its normal food but readily chews unusual objects like stones, sticks, earth and clothing. Most animals are constipated and make frequent stenuous attempts to defecate. Restlessness increases and the dog may stray long distances from home. The dog become more irritable and vicious and, at this stage the dog is most dangerous because it will bite any moving object or any one who tries to molest it. There is a characteristic change in its bark or it may howl in an unusual tone due to paralysis of the laryngeal muscles. Progressive profuse salivation and frothing at the mouth and the dog has difficulty in swallowing and drinking. The dog shows delirium convulsion and complete muscular incoordination shortly before death. 

In cases when the furious phase in extremely short or absent, the animal rapidly enters into the paralytic or "dumb" stage where the dog is rarely irritable and seldom bites. The most characteristic symptom of this form of the disease is lower jaw paralysis when the mouth falls open, the tongue protrudes and the dog is unable to eat or drink. Although extreme lethargy develops and the dog is disinclined to bite, it is dangerous to handle the animal or examine its mouth at this stage because the saliva may be infective. 

The dog emit a chocking sound due to the paralysis of the pharyngeal muscles and this suggests to the owner that there is a bone stuck in the throat. Finally, there is exhaustion and complete incoordination of movement, the animal gradually becomes comatose and dies from the second to the fourth day after the onset of the paralytic stage. 

cats :

The clinical signs are similar to those seen in dogs but last for only 2-4 days before death. Affected cats tends to hide in secluded corners  and mew continually with a hoarse voice. Rabid cats are often more vicious than dogs and readily attack man and other animals by biting or scratching.

horses
The clinical signs of rabies in horses are similar to those of tetanus. In the early stages of the illness it often rubs the area of the wound, appears easily frightened with staring eyes and dilated pupils. There is progressive paralysis regurgitation of food and liquid, through the nose and stiffening of the hind quarters, ataxia and death. 

cattles : 

Affected cattle are usually very restless, excited and aggressive. They paw the ground continously, bellow loudly, bite or clamber on  their stalls as if trying to escape , grinding of the teeth, increased salivation and chocking as if a foreign objects were lodged in the throat, abdominal pain, diarrhae, rectal straining, biting the genitalia, paralysis of the hind quarters followed by death 3-6 days after the first signs of illness .

Sheep and Goats :-

The clinical signs like that of cattle with increased sexual desire and the affected animals continually mounting each other.

pathogenesis :
Rabies virus enters the body in the bite or occasionally the scratch of a rabid animal, or when infected saliva from rabid animals enters on opend- wound. The virus replicate in the bite site, in muscle and is followed by invasion of peripheral nerve endings and central movement of viral genome in the cytoplasm of axons to the central nervous system. Virus entry into the spinal cord and then the brain is associated with clinical signs of neuronal dysfunction. In experimental infections the virus travels along the axons of nerve cells at about 3 mm per hour and reaches the spinal cord in approximately 3-7 days where it replicates and spreads to the brain. The virus may spread from the brain along peripheral nerves to reach  other tissues and particularly the salivary glands where it multiplies and enters the saliva which is the commonset source of infection in a bite wound.

Epidemiology :
Rabies is almost caused by the bite of a rabid animal when a considerable amount of infected saliva is carried into a deep puncture wound.Susceptible wild-living animals particularly foxes, wolves, skunks, jackals and coyotes constitute the most important residual focus of rabies infection. Although virus titres in the saliva of confirmed cases of rabies in dogs vary widely, the saliva is belived to be infective in only 50-60% of rabid dogs at the time of the bite, and the few days before death . In a few cases, virus is excreted about 2-4 days before the first onset of symptoms and on very rare occasions, virulent virus may appear at irregular intervals in the saliva of vaccinated dogs. Because the virus is readily destroyed outside the body under normal conditions it is unlikely that excretions and secretions will remain infective for long periods of time. There is little evidence that animals acquire infection by feeding on carcases of rabid animals but the possibility cannot be excluded. It is well established that blood licking bats of the Chiroptera family constitute an important reservior of infection in large areas of Central and South America, that many of them carry the virus without showing clinical symptoms of the disease, and they frequently infect cattle and man by biting at night. 

In 1962 Constantine showed that all carnivores contracted rabies when held in bat-proof cages placed in caves of densely populated bats. He suggest that, the only possible method of infection was airborne and the latently infected bats in caves acquire the infection from their own kind by the respiratory route. Certain studies have indicated that the virus may present in the mouth secretions of bats for as long as 16 months without clinical signs. On the other hand some animals may act as symptomless carriers and the virus was isolated from the saliva of a dog which remained clinically healthy for four years after the sample had been taken.

Diagnosis : 

1-   Clinical diagnosis : 

When any animal bite a man, the procedure to be adopted can be considered under four headings :- 

A-  If the animal is alive apparently healthy : 
The animal must be observed closely for clinical signs of the disease. The animal must be observed for 10-14 days. If the animal showed clinical signs of rabies, it should be immediately killed and tested, and treatment of the exposed individual with serum and vaccine should be started.If the symptoms not appear by the fourteenth day, the case can be considered negative and no further action is necessary. If the animal is in endemic area and the bites are on the head, face or neck, treatment should be started at once. 

B-If the animal dies in qurantine or if the animal was ill at the time of bite
Suitable fresh material is sent to the laboratory and treatment of bitten persons is started immediately without waiting confirmation of rabies. If the sick animal is suffering from rabies it will usually die within two or three days. If not, and the symptoms are suggestive of rabies, the animal should be destroyed and the head and neck despatched to the laboratory in a suitable waterproof, metal container which must be sealed tightly and clearly labelled. The head should not be treated with disinfectant or deep-frozen to avoid damage of the cells for accurate histopathological examination. 

Treatment of bitten person with rabies immunoglobulin is preferable and, if rabies immunoglobulin is not available, use antirabies serum prepared in equine and do not use more than the recommended dosage. Besides, anti-rabies vaccines must be given in the form of five intramuscular doses on days 0,2,7,14 and 28. Sixth dose at 90 days is recommended. Local reactions to vaccines are common and do not contraindicate continuing treatment. Discontinue vaccine if fluorescent-antibody tests of the animal are negative. 

C- If the animal is found dead : 

The whole carcase should be send promptly to the diagnostic laboratory accompained by as detailed a history as possible. the treatment of persons at risk depends on the clinical history unless the animal has died in an endemic area and the bite wounds are on the head, face or neck. In most cases treatment is withhed for approximately 48 hours until a provisional diagnosis has been obtained by histological or immunofluoresence methods. 

D- If the animal escape or cannot be identified   

The patient should receive a course of antirabies treatment. 

* In applying these recommendations, take into account : the vaccination status of the animal and the presence of rabies in the region,the  circumstances of the bite or other exposure. 

*  All bites and wounds should be immediately be thoroughly cleaned with soap and water.

2- Laboratory Diagnosis .

The brain tissues selected for laboratory diagnosis should include portions of hippocampus, cerebellum and cerebral cortex from each side, and these should be placed in 50% glycerol- saline to preserve the virus. No refrigeration is required. 

a- Microscopical demonstration of Negri bodies :

A pieces of brain are thoroughly washed in several changes of sterile physiological saline solution. Impression smears are prepared and stained with Sellers stain. The Negri body may be recognized as a well-defined magenta or reddish purple mass, generally rounded in shape with a variable number of dark- blue to black basophilic inner bodies clustered within its matrix. The inclusions are normally within the cytoplasm but frequently may appear outside the affected cell due to cell damage in preparing the smears. They are readily identified by their characteristic morphology and staining reaction which contrasts well with the blue stain of all parts of the nerve cell and the background of interstitial tissue which stains rose- pink. Red blood cells can be differentiated from the reddish purple inclusions by their bright red or orange- red color. In most positive tissue sections Negri bodies are located within the cytoplasm of the affected cells, usually between the nucleus and one corner of the neuron and because of the variation in size , the larger forms may distort the outline of the cell. Negri bodies must be differentiated from other viral or non-specific inclusions in the preparations. For example acidophilic inclusions of canine distemper also occur in the cytoplasm but do not possess basophilic inner bodies. In fox encephalitis and infectious canine hepatitis, acidophilic inclusion bodies are formed but are situated intranuclearly. Negri bodies must also be distingushed from small acidophilic bodies that occur in the outer loops of the hippocampus and which have been designated “lyssa bodies”. These donot contain inner bodies  and are thought to be indicative only of degenerative changes of the neurones. 
B- Animal inoculation : 

White laboratory mice, hamsters are generally used for the isolation and identification of rabies virus. Young mice 3-6 weeks old are used for this purpose, since the skull is soft and they are more susceptible to rabies virus than adult mice. Groups of 6 mice are inoculated intracerebrally under ether anaesthesia using a half- inch 26 gauge needle with 0.02-0.04 ml of 10% previously prepared brain suspension. Mice which die during the first few days are discarded, death being attributed to trauma or other non specific cause, while healthy survival for 3 weeks is generally interpreted as a negative diagnosis . The mice are examined daily. If the specimen contains rabies virus, some of the mice will show muscular tremors, incoordination of gait and paralysis terminating in death. Infected mice almost always develop clinical symptoms with 17 days of inoculation. To establish a positive diagnosis the mouse brains are removed and examined microscopically for Negri bodies. A confirmatory diagnosis can be obtained by SNT in mice or by IFA. 

C-  Immunofluorescence : 

The test can be applied as follows :- one portion of the anti-rabies immunoglobulines-conjugated with Fluroescin isothiocyanate (FITC) is diluted with a suspension of normal mouse brain and another portion with a suspension of rabid mouse brain. Duplicate smears of test brain and positive control smears from known rabid brains are fixed in acetone for about 4 hours at-20oC and then flooded with one or other of the conjugated serum - mouse brain suspension mixture (See Fig.17.2). The smears are then incubated in a moist chamber for 30 minutes in buffered saline, air dried and examined under the ultraviolet light microscope. 

The mixture of fluorescin-antibody conjugated plus the suspension of normal mouse will produce particles or plaques of bright yellow- green fluorescence in those areas in the test and control positive smears containing specific viral antigens, thereby indicating a positive diagnosis of rabies. In contrast, the mixture of fluorescin- antibody conjugate absorbed with the suspension of mouse rabid brain will not produce fluorescence in either the test or known positive smears. The advantage of this test lies in its including two controls in the test system, and that specific viral antigen can be detected in mice as early as the third day following incubation and before infective virus can be demonstrated, by other methods.
Fig. (17.2): Fluorescent rabies antibody (FRA) test.

Prevention and control : 

The success of any control programe for rabies depends on the eradication of the disease from domesticated dogs and cats and the limitation of the spread from wild- living animals as possible and, this requires destruction of all stray animals, restraint and muzzling of domestic pets, massive vaccination. In rabies-free countries, there are severe restrictions on the importation of dogs, cats and some other animal species together with compulsory vaccination and / or qurantine for periods of 6 months or longer. The control of rabies in wild-life reservoir hosts is extremely difficult to achieve but every effort should be made to reduce the number of possible wild-life vectors by poisoned baits, trapping, shooting and gassing of earths, burrows and setts. 

Vaccination :

pre-exposure immunization is recommended for veterinarians and other persons in occupations where there is a high risk of exposure to rabies. Vaccination should be started within 7 days of the patient having been bitten by a rabid animal or by an animal suspected if having been rabid, or it should be commenced immediately if  the wounds are in the region of the head, face or neck. Hyper immune serum or immune gammaglobulin obtained from horse or sheep serum may be administered within 48 hours, especially in severe bites of the head, because the incubation period is usually too short for vaccination to be effective. Twenty-four hours later a course of vaccine injection is started. Two types of vaccines have been used for man and animals, living attenuated and inactivated vaccines. The attenuated or Fixed- virus strain which had been previously passaged 100 times in rabbits by pasteur since 1885, is now the basis of many of the present attenuated or inactivated antirabies vaccines. Fermi (1907) and Semple (1911) Killed the fixed virus strain by phenol. Each types of these vaccines is givin in a course of 14 single daily subcutaneous injections but pain , swelling and acute discomfort may occur around the point of injection. An adequate level of immunity is said to be conferred about 14 days after treatment has started . These types of vaccines have the disadvantage of being derived from nervous tissue and may sensitize about 1 in 4000 to 1 in 10.000 patients who will develop side effects during a course of injections varying from transient nervous signs and paralysis to serious allergic reactions, encephalitis and even death. Thus, these types of vaccine should not be given unless there is clear evidence of exposure to rabies. Also, patients which shows allergic reactions are not treated by corticosteroids because these substance act as immunosuppresive and depress the development of immunity from rabies vaccines. To get rid of the encephalitogenic factor from anti-rabies vaccines. Peck's (1955) cultivated the vaccine virus on embryonated duck eggs nad the harvest is inactivated by - propiolactone and freeze-dried. This type of vaccine is used with safe for human but it has a weaker antigenic potency than nervous tissue vaccines. The recommended course of duck-embryo vaccine consists of at laest 14 daily injections followed by booster does 10 and 20 days after the last daily dose. 

On the other hand several living avianised vaccines have also been produced, of these, the low egg passage (LEP) and high egg passage (HEP) Flury strains vaccines. The LEP virus vaccine produce immunity in dogs long standing for three years and this aquired immunity resist challenge with street virus. The HEP strain of Flury virus is more highly attenuated and is  recommended for use in pupies, adult dogs, cats, wild animals and cattle, but LEP is recommended for use in adult dogs only and should not be given to pupies under 3 months of age, to cats, or to any other species because the virus was demonstrated in the central nervous system of cat showed nervous manifestation after it had been vaccinated with this type of vaccine. The use of HEP strain as a living modified virus vaccine for human is still in the experimental stage, but in a vaccination trials, serum neutralization studies showed that a single intradermal dose produced a good immune response. On uses of these modified living virus vaccine care must be taken to a certain if the living modified virus is excreted in the saliva since the excreteion of such a strain may create a public health hazard of man and some species of animals. 

The most recent inactivated vaccines includes : the purified rabies vaccine (PRV) of mouse brain origin from which the encephalitogenic factor has been removed by chemical methods, so it does not cause a local reaction and may prove suitable for use in human patients. 

Cell culture rabies vaccines have been produced since 1960. Many types of cell culture system have been used for this purpose. Pig kidney cell culture was used, for the adaptation of ERA strain after it had been passaged in chick embryos . This vaccine produces immunity for up to five years in dogs and four years in cats. Baby hamester kidney cell -21 (BHK-21) was used for the propagation of Flury LEP strain and the harvest is inactivated with acetylethylen-eimine immunogen for dogs and cattle. 

cell culture systems suggested for human use include primary hamster kidney, sheep embryo kidney, chick embryo fibroblasts and the human diploid cell strain WI-38. Inactivated vaccines from Flury HEP virus adapted in WI -38 cells are much more antigenic in monkeys than HEP virus gown in chick embryos. 

In the united kingdom an immunogenic subunit vaccine has been recently prepared by disintegrating rabies virions grown in BHK -21 cells, by means of detergents. The vaccine is then inactivated with acetylethyleneimine. 

Fish Rhabdoviruses 

Fish rhabdoviruses being very similar to those of mammals.At least 9 serologicaly distinct rhabdoviruses cause economically important diseases in fish (see table 17.2) . 

1-Viral Hemorrhagic septicemia 

Synonyms :- Viral hemorrhagic septicemia of Rainbow trout (VHS) ; entero- hepatorenal syndrome ; Infectious trout anemia or Egtved disease. 

Definition : It is acute, subacute or chronic infectious viral disease of trout characterized by whirling movement and high mortality .

Clinical symptoms :- 

The disease has three pathological forms : 

1- Acute or hyperacute form (whirling form). 

The  fishes rotates along the longitudinal axis of the body. Death may occur within a very short time and is accompanied by muscular spasms, wide open mouth and an extremely rapidly occurring rigor mortis.

Table (17.2): Rhabdoviruses of fish.

2- Chronic or sub- acute form : The fish swime slowly at the surface of the water; darkish coloration, bilateral exophthalmos; anemia characterized by a gray- brown paleness of the gills which at post, mortem turn white , swelling of the belly, yellowish . colored anus and spongy texture of the dorsal muscles. 

3- Latent form : This is very difficult to diagnose. Very slight  exophthalmos and incipient anemia , which does not become apparent until after death has already occurred. 

Postmortm examination : 

In acute form; ruptured liver, partially decolorized but usually gray to yellowishgray. In subacute or chronic form; ascites in the body cavity accompained with rancid smell. punctiform hemorrhages are seen in the peritoneum , meninges and muscles. The color of the liver varies from gray brown to yellow and the bile is often  gelatinous in appearance, swollen kidney and inflamed rectum. In atent form; pale liver and swollewen kidney . 

Diagnosis 

1- Clinical  symptoms 

2- Postmortm examination . 

3- Laboratory diagnosis. 

Laboratory diagnosis :

Liver, spleen, kidney and intesine are the preferrable source of samples for virus isolation. 

The virus was cultivatial in permanent growing fish gonad cells (RTG-2 line). For virus identifiecation , IFA, AGPT and NT are available. 

Control :

1- Avoidance of contamination of   premises 

2- Eradication by slaughter 

3- Disinfection when disease is found . 

4- Raising the water temperature may reduce losses .( It is more severe when the water temperature falls below 15oC) Vaccination has shown promise in pilot experiments in Denmark & France. 

2- Spring viremia of Carp 

It occurs in European countries when the water temperature rises in spring . Diseased fish excrete large amounts of virus, and the virus can be spread by a blood - suckling ectoparasite , Argulus. Infected fish become lethargic and have abdominal swelling indicative of visceral organ oedema and hemorrhage. Control is possible by isolation of premises.A vaccine has been developed, but it must be injected. 
