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RNA VIRUSES 



RNA NON-ENVELOPED VIRUSES 

Derives its name from Pico- small and rna-RNA.  

Common characteristic: 

1. The viruses included in this family are very small, naked, exhibit 

cubic symmetry, measuring 22-30 nm in diameter.  

2. Genome is  a linear, single stranded, non segmented, +ve strand 

RNA genome. 

3. The capsid is icosahedral and composed of 60 subunit, each consists 

of 4 major structural proteins (Vp1- Vp2- Vp3- Vp4) and a small 

virus protein Vpg which play a role in RNA synthesis and in viral 

maturation. 

• (Vp1- Vp2- Vp3) are exposed on virons surface.  

• Vp4 is internal and in close association with genomic RNA. 

4. Virons don’t contain any enzymes and genomic RNA serves as 

messenger RNA and is infectious. 

5. The family includes 4 genera, namely Enterovirus, Rhinovirus, 

Cardiovirus and Aphthovirus besides unclassified picorna viruses. 

1-Picornaviridae 



 

 

Definition: Foot and Mouth Disease (FMD) is a severe, highly 

contagious viral disease of livestock with significant economic 

impact. The disease affects cattle and swine as well as sheep, goats, 

and other cloven-hoofed ruminants characterized by fever and 

vesicular eruptions on the mouth, teats and coronary bands. 

Aetiology: A virus of the family Picornaviridae, genus 

Aphthovirus. Seven immunologically distinct serotypes: A, O, C, 

SAT1, SAT2, SAT3, and Asia1 which do not confer cross immunity.  

•In Egypt type O is the most common and there is no cross reaction 

between them. 

•Host affected: Cattle, domestic buffaloes, sheep, goats, swine, 

camels and man. 

•All species of deer and antelope as well as elephant, and giraffe are 

susceptible to FMD. 

•Equines are resistant. 
 

Foot and mouth disease (Aphthus fever) 
 



•Temperature: Preserved by refrigeration and freezing. 

Progressively inactivated by temperatures above 50°C. Heating meat 

to a minimum core temperature of 70°C for at least 30 minutes 

inactivates the virus. 

•pH: Inactivated by pH <6.0 or >9.0. 

•Disinfectants: Inactivated by sodium hydroxide (2%), sodium 

carbonate (4%), and citric acid (0.2%). Resistant to iodophores, 

quaternary ammonium compounds, hypoclorite and phenol, 

especially in the presence of organic matter. 

•Survival: 

•Survives in lymph nodes and bone marrow at neutral pH, but 

destroyed in muscle when is pH <6.0 i.e. after rigor mortis. 

•Survives in frozen bone marrow or lymph nodes.  

•Residual virus survives in milk and milk products during regular 

pasteurization, but is inactivated by ultra high-temperature 

pasteurization. 

•Can persist in contaminated fodder and the environment for up to 

one month, depending on the temperature and pH conditions. 



Mode of transmission: The disease is highly contagious and can be 

transmitted through: 

•Direct or indirect contact between infected and susceptible 

animals. 

•Direct contact of susceptible animals with contaminated inanimate 

objects (hands, footwear, clothing, vehicles, etc.). 

•Consumption (primarily by pigs) of untreated contaminated meat 

products (swill feeding). 

•Ingestion of contaminated milk (by calves). 

•Airborne, especially temperate zones (up to 60 km overland and 

300 km by sea).  

•Artificial insemination with contaminated semen.  

•Recovered animals may act as carriers and help in the spread of the 

disease. 

•Humans can harbour FMDV in their respiratory tract for 24–48 

hours, leading to the common practice of 3-5 days of personal 

quarantine for personnel exposed in research facilities.  



Source of infection: 

•Incubating and clinically affected animals. 

•Breath, saliva, faeces, urine, milk and semen (up to 4 days before 

clinical signs). 

•Meat and by-products in which pH has remained above 6.0. 

•Carriers: recovered or vaccinated and exposed animals in which 

FMDV persists in the oropharynx for more than 28 days. 

Clinical signs: Incubation period: 2-14 days. 

Cattle: 

•Pyrexia, anorexia, shivering, reduction in milk production for 2-3 

days, then smacking of the lips, grinding of the teeth, drooling, 

lameness, stamping or kicking of the feet: caused by vesicles 

(aphthae) on buccal and nasal mucous membranes and/or between 

the claws and coronary band. 

•After 24 hours  rupture of vesicles leaving erosions. Vesicles can 

also occur on the mammary glands. 

•Recovery generally occurs within 8-15 days. 



•Complications: tongue erosions, superinfection of 

lesions, hoof deformation, mastitis and permanent 

impairment of milk production, myocarditis, abortion, 

death of young animals, permanent loss of weight, loss of 

heat control ('panters'). 

•Death of young animals from myocarditis. 

Sheep and goats 

•Lesions are less pronounced, foot lesions may go 

unrecognised.  

•Pyrexia. Lameness and oral lesions are often mild.  

•Foot lesions along the coronary band or interdigital 

spaces may go unrecognised, as may lesions on the dental 

pad.  

•Agalactia in milking sheep and goats is a feature. Death 

of young stock may occur without clinical signs. 



Postmortem lesions: 

•Vesicles or blisters on the tongue, dental pad, 

gums, cheek, hard and soft palate, lips, nostrils, 

muzzle, coronary bands, teats, udder, snout of pigs, 

and interdigital spaces. 

•Erosions on rumen pillars at post mortem. Gray or 

yellow streaking in the heart from degeneration 

and necrosis of the myocardium in young animals 

of all species (‘tiger heart’). 



Diagnosis: 

1. Clinical signs. 

2. Post mortem lesions. 

3. Laboratory diagnosis: 

a) Sample: 

•one gram of tissue from an unruptured or recently 

ruptured vesicle. 

•  Epithelial samples should be placed in a transport 

medium with 10% calf serum which maintains a pH of 

7.2-7.4 and kept cool. 

•Oesophageal-pharyngeal fluid collected by means of a 

probang cup (Probang samples should be frozen to below 

-40°C immediately after collection). 



b) Virus isolation: The samples are inoculated into: 

•Laboratory animal: - I/p or S/c inoculation into mice shows  hind 

quarter paralysis. 

•Inoculation into foot pad of G. pigs shows the appearance of 

vesicle at the site of inoculation within 48 hrs and progress to be  

generalized at 2- 4 days. 

•Rubbing calves with infected tongue epithelia shows vesicular 

lesions within 10-12 hrs which generalized at 2-4 days. 

•Tissue culture: primary bovine thyroid cells, primary pig, calf and 

lamb kidney cells, BHK-21 and IB-RS-2 cell lines shows (CPE) in 

the form of rounding of cells and the nucleus become pycnotic. 

c) Virus identification:    

•ELISA – AGPT – Virus neutralization test. 

•Complement fixation test (CFT). 

•Cross immunity test:  - 2 groups of cattle are used. 

•One group is immunized and the other is susceptible then both are 

inoculated with a field sample,  lesions appear only on susceptible 

ones. 



Prevention and control: 

  Sanitary prophylaxis: 

•Protection of free zones by border animal 

movement control and surveillance 

•Slaughter  of  infected,   recovered,   and   FMD-

susceptible contact animals 

•Cleaning and disinfection    of    premises    and    

all    infected    material such as implements, cars, 

clothes. 

•Destruction  of cadavers, litter, and susceptible  

animal products in the infected area. 

•Disposal of carcasses, bedding, and contaminated 

animal products in the infected area.  



Medical prophylaxis: 
1. In Egypt, the tissue cultures inactivated vaccine is 

used. 

•The vaccine contains O strain of FMD. 

•It is prepared in BHK 21 cell line, inactivated by heat 

and formalin, adsorbed onto aluminum hydroxide, 

used for all ruminants,   injected s/c in dewlap.  

•Immunity: 6 months after two initial vaccinations, 1-

month apart, depending  on the antigenic  relationship  

between  vaccine  and outbreak strains, after this the 

animal is vaccinated annually. 

2. Proper animal husbandry practices and treatment of 

secondary bacterial infection with antibiotic reduce 

losses. 



Reovirus word has been derived from respiratory enteric orphan 

viruses. The family is subdivided into 3 genera. 

•Reovirus- Respiratory enteric orphan.  

•Orbiviruses- Orbi mean ring shaped capsomers. 

•Rotavirus- Rota means wheel like arrangement of capsomeres. 

Common characteristics: 

1. The viron is 60-80 nm in diameter with icosahedral symmetry and 

92 capsomers. 

2.  The viron is pleomorphic, has doubled shelled naked capsid, 

replicate in the cytoplasm and is approximately 60-80 nm in 

diameter. 

3. The genome is segmented and is double stranded RNA and 

composed 10-12 segments. 

4. Reo and Rota viruses are acid stable. Orbiviruses, mammalian 

reovirus and rotaviruses haemagglutinate homologous host 

erythrocytes. The 3 genera do not cross react serologically. 

(2) Reoviridae 



Definition: 

African horse sickness (AHS) is a serious arthropod-borne 

viral disease of equids, with a mortality rate that can reach 

95% in some species, such as horses. The disease 

characterized by fever, an acute pulmonary form and a 

chronic cardiac form. 

Etiology: 

African horse sickness virus (AHSV), a member of the 

genus Orbivirus in the family Reoviridae. There are nine 

serotypes of this virus, and while some serotypes are cross-

protective (e.g., serotypes 6 and 9), others are not. 

1) African horse sickness (AHS) (Pestis equorum) 



Host affected: 

•Equids including horses, donkeys, mules and 

zebras are the primary hosts for AHSV; however, 

this virus is also known to affect dogs. 

• Among equids, the most serious infections occur 

in horses (Mortality rate 70-95%) and mules 

(around 50%), which are thought to be accidental 

hosts. Zebras, which are often asymptomatic, are 

thought to be the natural reservoir hosts in most 

regions of Africa. 

•Elephants, camels, and dogs (after eating infected 

blood or horse meat).  
 



Resistance to physical and chemical action: 

Temperature: Relatively heat stable, especially in 

presence of protein. AHSV in citrated plasma still 

infective after heating at 55–75°C for 10 minutes. 

Inactivated by 50°C/3 hours; 60°C/15 min. 

pH: Survives between pH 6.0 and 12.0. 

Chemicals: Inactivated by ether and ß-

propiolactone 0.4%. 

Disinfectants: Inactivated by formalin 0.1%/48 

hours. Also phenol and iodophores. 

Survival: Putrefaction does not destroy the virus, 

survives at 37°C/37 days. 
 



Mode of transmission: 

•Not contagious by directly contact. 

•Usual mode of transmission: Culicoides spp., i.e. 

biological vector.  

•Occasional mode of transmission: mosquitoes - 

Culex, Anopheles and Aedes spp.; ticks - 

Hyalomma, Rhipicephalus. 

•Moist mild conditions and warm temperatures 

favour the presence of insect vectors. 

Sources of infection: 

•Viscera and blood of infected horses.  

•Semen, urine and nearly all secretion during 

viraemia.  



Clinical signs: Incubation period  is usually 7-14 days, but 

may be as short as 2 days. 

Forms of the disease: 

1-Subclinical form: fever (40-40.5°C) and general malaise 

for 1-2 days.  

2-Subacute or cardiac form:  

•Fever (39-41°C).  

•Swelling of the supraorbital fossa, eyelids, facial tissues, 

neck, thorax, brisket and shoulders. 

•Mortality usually 50% or higher; death usually within 1 

week.  

3-Acute respiratory form (dunkop): 

•Fever (40-41°C). 

•Dyspnoea, spasmodic coughing, dilated nostrils with frothy 

fluid oozing out, redness of conjunctivae. 

•Nearly always fatal; death from anoxia within 1 week. 



4- A mixed form (cardiac and pulmonary)  

• Frequently occur: 

•Pulmonary signs of a mild nature that does not progress. 

•Oedematous swellings and effusions. 

•Death from cardiac failure, usually within 1 week.  
Post mortem lesions: 

1- Respiratory form:  

•Interlobular oedema of the lungs.  

•Hydropericardium, pleural effusion.  

•Petechial haemorrhages in pericardium.  

•Oedema of thoracic lymph nodes.  

•Hyperaemia and petechial haemorrhages. mucosa and serosa of small 

and large intestines may exhibit.  

2- Cardiac form:  

•Subcutaneous and intramuscular gelatinous oedema.  

•Epicardial and endocardial ecchymoses; myocarditis. 

•Hemorrhagic gastritis.  

 



Diagnosis: 

a) Samples: 

•Unclotted whole blood collected in an appropriate 

anticoagulant at the early febrile stage and sent at 4°C to the 

laboratory.  

•Spleen, lung and lymph node samples collected from freshly 

dead animals are placed in appropriate transport media and 

sent at 4°C to the laboratory; do not freeze Serology.  

•Preferably paired serum samples should be taken 21-days 

apart and kept frozen at -20°C. 

b) Virus isolation: 

•The samples are inoculated  intracerebrally into suckling 

mice, viscerotropic strains are converted into neurotropic 

strains after several passage. 

•The samples are inoculated into cell culture (BHK-21-

VERO or insect cells 'KC') shows large cytoplasmic 

inclusions containing RNA and viral antigen.  



 Anthrax.  Equine infectious anaemia. 

 Equine viral arteritis. 

 Trypanosomosis. 

 Purpura haemorrhagica.  

 Equine infectious anaemia. 

 Equine encephalosis.  Hendra virus. 

c) Virus identification:  
•ELISA. 
•Virus neutralisation.  
•Complement fixation test. 
•Polymerase chain reaction (PCR). 
• RT-PCR is a highly sensitive technique that allows the 
detection of a very low number of copies of RNA 
molecules. 
•Real-time PCR – detects all 9 serotypes. 
Differential diagnosis: 



Prevention and control: 

•No efficient treatment.  

•Identify the virus and serotype  

•Establish strict quarantine zone and movement controls. 

Vaccination: 

In Egypt: 

1) Live attenuated freeze dried vaccine contains 9 

neurotropic serotypes adapted in VERO cell line culture 

was used for immunization of all equines. 

•The vaccine is inoculated S/C in lower third of the neck. 

•Equines are vaccinated annually. 

•Pregnant mare vaccinated after 3 months of foaling.      

2) Monovalent inactivated vaccine (only for serotype 4). 
 



Definition: 

Bluetongue (BT) is a non-contagious, acute arthropod 

born viral disease affecting domestic and wild 

ruminants primarily sheep characterized by severe 

catarrhal inflammation of the mucous membrane of the 

buccal mucosa and gastrointestinal tract. 

Etiology: 

Virus family Reoviridae, genus Orbivirus with 20 

recognised species in the genus. The bluetongue virus 

(BTV) species contain 24 recognised serotypes. 

2) Blue tongue  

(Soremouth-  Ovine catarrhal fever) 



 Temperature:  Inactivated by 50°C/3 hours; 60°C/15 

minutes. 

 pH:  Sensitive to pH <6.0 and >8.0. 

 Chemicals:  Inactivated by ß-propiolactone. 

 Disinfectants:  Inactivated by ß-propiolactone; iodophores 

and phenolic compounds. 

 Survival:  Very stable in the presence of protein (e.g. 

has survived for years in blood stored at ). Host affected: 
•BTV vertebrate hosts include domestic and wild ruminants; 
sheep, goats, cattle, buffaloes, deer, most species of African 
antelope and other Artiodactyla such as camels. 
•Cattle, goats, dromedaries, wild ruminants: generally inapparent 
infection. 

Resistance to physical and chemical action 



Mode of transmission: Biological vectors: Culicoides spp.  

Sources of virus: 

•Infected Culicoides. 

•Blood. Semen.  

Clinical signs: 

 The incubation period is 5-20 day. Subclinically infected cattle can 

become viraemic 4 days postinfection. 

Acute form (sheep and some species of deer)  

•Pyrexia up to 42°C, excessive salivation, depression and dyspnoea.  

•Initially clear nasal discharge becomes mucopurulent and upon 

drying may form a crust around the nares.  

•Hyperaemia and congestion of the muzzle, lips, face, eyelids and 

ears; leading to oedema. 

•Inflammation, ulceration, erosion and necrosis of the mucosae of 

the mouth. 

• Tongue may become hyperaemic and oedematous; later cyanotic 

and protrude from the mouth. 



•Extension of hyperaemia to coronary band of the hoof, the groin, 

axilla and perineum; lameness due to coronitis or pododermatitis 

and myositis.  

•Abortion.  

•Complications of pneumonia.  

•Emaciation.  

•Either death within 8-10 days or long recovery with alopecia, 

sterility and growth delay.  

Post- mortem lesions: 

•Congestion, oedema, haemorrhages and ulcerations of digestive 

and respiratory mucosae.  

•Thoracic cavity and pericardial sac may contain large quantities of 

plasma-like fluid; distinctive haemorrhages found at base of 

pulmonary artery. 

•Congestion of hoof laminae and coronary band.  

•Hypertrophy of lymph nodes and splenomegaly.  

•Severe bilateral broncholobular pneumonia (when complications 

occur).  



Diagnosis: 

1. Clinical signs. 

2. Post-mortem lesions. 

3. Laboratory diagnosis. 

a) Samples: 

•Living animals: blood in heparin.  

•Freshly dead animals: spleen, liver, red bone marrow, heart blood, 

lymphnodes.  

•Aborted and congenitally infected newborn animals: pre-colostrum 

serum plus same samples as for freshly dead animals.  

•All samples have to be preserved at 4°C, and not frozen.  

b)Virus isolation:  

•Intravascular inoculation in 10-12-day-old embryonated chicken eggs 

death of the embryo within 4-8 days. 

•Intracerebral inoculation into unweaned mice lead to encephalitis and 

death in 3-7 days after infection. 

•Samples are inoculated in tissue culture as (primary cultures of calf 

kidney, Hela cell line, BHK-21 shows intracytoplasmic inclusion 

bodies. 



c) Virus identification: -Plaque reduction test.                        

d) Serological tests: 

•Virus neutralisation test.               ELISA.  

•Complement fixation.                   Agar gel immunodiffusion. 

Prevention and control: 

•No efficient treatment.  

•Disease-free areas:  

•Quarantine and serological survey. 

•Vector control, especially in aircraft. 

•Infected areas: Vector control. 

Vaccination: Both live attenuated and killed BTV vaccines are 

currently available; attenuated vaccines are seroype specific. 

Live attenuated virus vaccine:  

•Tissue culture or avianized virus vaccine is used in freeze dried form 

to vaccinate sheep subcutaneously.  

•The vaccine used annually during spring before breeding season by 

one month because the vaccine leads to cerebral abnormalities in 

lamb, so lambs recommended to vaccinated after 3 months of age.  



Birnaviraedae means Bi segmented RNA viruses. 

Common characteristic: 

1. The viruses in this family are pleomorphic (rod or 

polygonal) in shape, naked and icosahedral having a 

size of 60 nm in diameter with 32 capsomeres. 

2. The genome consists of two segments of a linear, -ve 

sense dsRNA. 

3. The viruses replicates in the cytoplasm without 

depressing cellular RNA or protein synthesis to great 

extent. 

4. The family comprises of IBDV of chicken, infectious 

pancreatic necrosis virus of fish and viruses affecting 

insects and molluscois. 

3) Birnaviridae 



Definition: 

Infectious bursal disease is a highly contagious disease of 

young chickens (less than 17 weeks) in which the tissues 

of the immune system, and especially the bursa of 

Fabricius, are targeted resulting in immunosuppression 

and susceptibility to other infections, such as E. coli, 

Salmonella, Mycoplasma, coccidia, Marek’s disease and 

others. 

There are three types of IBD, the highly virulent (vv 

IBD), the US IBD and the subclinical IBD. 

Aetiology:  

IBD virus which belongs to Birnaviridae. 

Infectious Bursal disease (IBD) 

Gumboro disease - Avian infectious bursitis 



Target cell for the virus: 

The IBD-virus destroys lymphocytes, primarily in the 

bursa of Fabricius, but also in other organs of the 

immune system, like the thymus, the spleen and the 

caecal tonsils. The result is a marked immune-

suppressive effect, causing: 

a. Increased susceptibility to other diseases. 

b. Impaired response to many vaccinations. 

c. Clinical and sub-clinical types of the disease may 

occur. 

Resistance to physical and chemical agent: 

•The virus is extremely stable. 

•Temperature: survive 60°C for 30min. 

•PH: stable at pH 2. 

•Lipid solvent and disinfectant: stable.  



Host affected: 

•The natural hosts of IBDV are the domestic fowl, including 

chickens and turkeys.  

•Young chickens that are 3‐6 weeks age are the most susceptible to 

clinical disease and show clinical disease with a mortality  rate (20-

30%). 

•Wild birds, such as healthy ducks, guinea fowl, quail and 

pheasants, have been found to be naturally infected with IBDV.  

•There is no evidence that IBDV can infect other animals or people. 

Mode of transmission: 

•Primarily through the fecal‐oral route. The virus can persist in 

poultry house environments, even if infected birds are removed, for 

several months or longer.  

•Feed, water and litter from such houses also remain infective for 

significant time periods. The virus is resistant to some disinfectants. 

•There is no evidence for egg (vertical) transmission of IBDV. 

•Carrier birds do not appear to exist in recovered flocks and wild 

birds do not appear to be a significant factor in the spread of the 

disease. 



Clinical signs: 

1. Clinical disease:  

•The clinical symptoms of IBD are seen in chickens 

between 2 and 9 weeks, but mainly between 3 and 6 weeks. 

In some exceptional cases even outbreaks up to 16 weeks 

have been reported. 

•The incubation period is very short (1-2 days) and the 

disease spreads very quickly in a flock.  

•Symptoms are: 

Severe depression, tremor. 

Severe watery diarrhoea, Dehydration. 

Rough feathering. 

Decreased appetite. 

Trembling and sudden death. 



•The disease usually runs its course in 4-7 days, but 

outbreaks of 2-3 days are also possible. 

•Morbidity rates are high, resulting in severe economic 

losses. 

•Mortality can go up to 30% in broilers and 60% in layers, 

survivors recover in a few days. The birds have a, 

temporary immune-suppression, which makes them 

susceptible to other diseases. 

2. Sub-clinical disease: 

•The greatest economic losses are due to sub-clinical 

disease, particularly in broilers of less than 4 weeks of age. 

•Symptoms are retarded growth and poor feed conversion. 

•Immune-suppression may also occur. 



Post mortem lesions: 

•The bursa of Fabricius is the main organ affected, showing 

swelling from edema and hemorrhage during the early 

stages of the disease and then shrinking (atrophy) 7‐8 days 

following infection.  

•Bleeding in the breast and thigh muscles may be noted due 

to impaired blood clotting.  

•Dehydrated carcass. 

•Thymus opaque with thickened gelatinous capsule.  

•Bone marrow fatty and yellow or pink. 

•Enlarged kidneys and spleen are also typical of IBDV 

infection. 



Diagnosis: 

1-Sample:  

•Samples collected from sick or freshly dead bird. 

•Sample are bursa, spleen, caecal tonsil, intestines, liver and 

kidney should be collected in neutral buffered, formalin for 

histopathology and blood samples for serology. 

2- Virus isolation: Samples are inoculated into: 

•Embronating chicken egg haemorrhage, shows subcutaneous 

oedema, dwarfing and death of embryo. 

•Avian B-lymphocyte culture shows intracytoplasmic 

cytopathic effects 3-4 days after inoculation in the form of cell 

degeneration.  

3- Virus identification:          

•Electron microscope. 

•Fluorescent antibody staining. Serological tests as ELISA 

 



Prevention and control: 

1. Unfortunately, there is no effective treatment for 

IBDV. 

2. The primary focus for prevention and control 

should be on biosecurity of poultry premises.  

3. Recovered and vaccinated birds can carry and shed 

virus for long periods, thus control of the disease 

implies depopulation and rigorous disinfection of 

contaminated premises. 

Vaccination: 

• Attenuated live virus vaccines and oil-emulsion 

inactivated virus vaccines are used against IBDV.  

• Live virus vaccines are very widely used. These are 

made from strains of virus that have been 

attenuated by serial passages in embryonated eggs. 



RNA ENVELOPED VIRUSES 

In Greek para means beside and myxo means mucous. 

Common characteristics: 

1. The viruses in this family usually spherical with 150-300 nm in 

diameter, but filamentous forms of several micrometers may 

occur.  

2. Consists of a helical neucleocapsid, surrounded by an envelop, 

which has two glycoproteins, which comprise of seperate spikes, 

the haemagglutinin (involved in the binding of the virus to a cell) 

and fusion (F) protein (fuse viral and cellular membranes thus 

facilitating viral entry in the cytoplasm where viral replication 

occurs). 

3. The genome is single -ve stranded unsegmented RNA with a 

molecular weight of 5.8x 106 daltons.  

4. Contains RNA dependent RNA polymerase which transcribes m- 

RNA. 

1) Paramyxoviridae 



5- The family Paramyxoviridae is comprised of the 3 

genera: 

•Paramyxovirus: virion is this genus contains 

haemagglutinin and neuraminidase. 

•Moorbillivirus: envelop contains haemagglutinin and no 

neuraminidase. 

•Pneumovirus: the virion contains neither haemagglutinin 

nor neuraminidase. 



Definition: 

 Rinderpest is an acute, highly contagious, viral 

disease particularly of cattle, domesticated buffalo and 

some species of wildlife. The classical form of rinderpest is 

one of the most lethal diseases of cattle, and can have a 

catastrophic effect on naïve herds. The disease  

characterized by fever, lymphopeniae, nasal and lacrimal 

discharges, diarrhea and necrotic stomatitis. 

Aetiology: Rinderpest results from infection by rinderpest 

virus, a member of the genus Morbillivirus of the family 

Paramyxoviridae. There is just one serotype of this virus, 

but three genetically distinct lineages – lineage 1, lineage 2, 

and lineage 3 – have been identified.   

(1) Rinder pest (Cattle plague) 



Species affected: 

•Most cloven-hooved animals are susceptible to 

rinderpest virus to some degree. Cattle, water 

buffalo, yaks, African buffalo, giraffes, warthogs 

and Tragelaphinae (spiral-horned antelope) are 

particularly susceptible to disease.  

•Cattle are the most important maintenance hosts 

for rinderpest virus. Sheep and goats are relatively 

unimportant in the epidemiology of this disease. 

There is no age- or sex-linked predisposition. 

Mode of transmission: 

•Usually occurs through direct or close indirect 

contact with infected animals.  



Source of the infection: 

•Small amounts of virus can be found in nasal and 

ocular secretions, saliva, milk, urine and feces 

beginning 1-2 days before the onset of fever.  

•Blood and all tissues are also infectious before the 

clinical signs appear.  

•Large amounts of rinderpest virus can be found in 

the animal’s secretions and excretions (including 

nasal and ocular discharges, saliva, feces, milk, 

semen, vaginal discharges and urine), as well as 

expired air, during the first week of clinical signs, 

but virus shedding decreases as specific antibodies 

develop and the animal recovers. 



•Clinical signs: 

•In cattle: 

•Rinderpest infections can vary in severity depending on the 

virulence of the strain and resistance of the infected animal.  

•A peracute form, characterized primarily by high fever (>40- 

42°C) and sudden death, is mainly seen in young and newborn 

animals. 

• In the acute (classical) form in cattle, five stages 

(Incubation period  Prodromal fever Erosive mucosa 

phase  Diarrhoeic phase  Convalescence in surviving 

animals).   

•Incubation period 2-5 days.  

•A prodromal period of fever, depression, decreased appetite, 

decreased milk yield.  

•Congestion of mucous membranes, and serous ocular and 

nasal discharges is followed in approximately 2-5 days by the 

development of necrotic oral lesions.   



•Necrotic epithelium can be found on the lips, 

tongue, gums, buccal mucosa, soft and hard 

palates. These lesions begin as pinpoints but 

enlarge rapidly to form gray plaques or a thick, 

yellow pseudomembrane. They slough to form 

shallow, nonhemorrhagic erosions. The muzzle 

eventually dries and develops cracks, and the 

animal becomes anorexic and develops 

mucopurulent ocular and nasal discharges. The 

breath is fetid. Necrotic lesions may also be found 

on the nares, vulva, vagina and preputial sheath.  



•Diarrhea usually starts a few days after the onset of oral 

necrosis; it is typically profuse and watery at the onset, but 

may contain mucus, blood and shreds of epithelium in the 

later stages. Severe abdominal pain, thirst and tenesmus 

often accompany the diarrhea, and animals may die from 

dehydration. Dyspnea may be seen, and a maculopapular 

rash has been described on sparsely haired areas such as 

the groin and axillae. Mortality varies with the strain.  

•Convalescence can be prolonged and may be 

accompanied by secondary infections. Pregnant cows often 

abort during this period. 

•Subacute form: 

•Clinical signs limited to one or more of the classic signs. 

• Low mortality rate. 



In sheep and goats:  Rinderpest is usually milder in sheep 

and goats than cattle, and some infections are subclinical. 

The clinical signs may include fever and anorexia, with 

diarrhea in some animals. Severe cases with necrotic 

stomatitis, oculonasal discharge, conjunctivitis, pneumonia 

and diarrhea (similar to classical disease in cattle) may also 

be seen. 

Postmortem lesions: 

•In the classical form of rinderpest, the carcass is often 

dehydrated and emaciated, and shows evidence of diarrhea 

and mucopurulent nasal discharges. The eyes may be 

sunken.  

•Depending on the stage of the disease and strain of the 

virus, congestion, pinhead or larger gray necrotic foci, or 

extensive necrosis, or  erosions and haemorrhage in the 

mouth, intestines and upper respiratory tracts. 



•White necrotic foci may be seen in Peyer’s patches; 

necrosis, erosions and sloughing can be seen in the 

adjacent areas.  

•The small intestine is otherwise unaffected. In the large 

intestine, blood and blood clots may be found in the 

lumen, and edema, erosions and congestion may be seen in 

the walls, in animals die acutely the intestine greatly 

congested, and may be darkened in more chronic cases, a 

lesion known as ‘tiger striping’ or ‘zebra striping’.  

•The lymph nodes are usually enlarged and edematous, 

and the spleen may be slightly larger than normal. 

•Carcass emaciation and dehydration. 



Diagnosis: 

Clinical signs. 

Post-mortem lesions. 

Laboratory diagnosis. 

 a) Sample: 

 Viremia can be seen a day or two before the fever begins, 

and can continue for 1–2 days after the fever begins to wane. 

Samples for virus isolation and antigen or RNA detection should 

ideally be collected when a high fever and oral lesions are present, 

but before the onset of diarrhea. 

•Sterile whole blood preserved in heparin (10 lU/ml) or EDTA (0.5 

mg/ml) and transferred to laboratory on ice but not frozen. 

•Prescapular or mesenteric lymph nodes, spleen of dead animals 

chilled to sub-zero temperatures. 

•Nasal and ocular secretions of infected animals during either the 

prodromal or the erosive phase. 



b) Virus isolation: 

The samples are inoculated into VERO or bovine kidney 

cell culture  cytopathic effect (CP) within 3-10 days in the 

form of large multinucleated gaint cells each containing 

several large acidophilic cytoplasmic inclusion bodies. 

Virus identification: 

Antigen detection 

•Direct and indirect immunoperoxidase tests. 

•Agar gel immunodiffusion test. 

•ELISA. 

•Virus neutralization test. 

•Electron micrograph. 



Prevention 

•Rinderpest was controlled by annual vaccination of all cattle and 

domesticated buffalo more than a year of age.  

•Maternal antibodies to rinderpest can persist for 6-11 months. 

Rinderpest is usually introduced into an area by infected animals.  

•Outbreaks can be controlled with quarantines and movement 

controls, euthanasia of infected and exposed animals, 

decontamination of infected premises, and intensive focal 

vaccination.  

Vaccination: All these vaccines are unsuitable due to its coast, 

short immunity and post vaccinal reaction. 

1- Attenuated virus vaccine: Rinderpest virus was passaged in 

different unnatural hosts, e.g. 

•Lapinized vaccine: the virus was passaged in rabbit 

alternatively with cattle and repeat for about 100 passages, then 

lymphoid tissues were collected to give lapinized vaccine. It 

gives immunity for about 2years. 



•Caprinized vaccine: The virus passage in goat 

After 250 passages, the spleenic tissues of goat is 

used to give caprinized vaccine which give 

immunity lasts about 3 years.  

•Avianized vaccine: the virus propagated in 

chicken embryos and the processes was repeated 

for about 19-25 passages. The vaccine gives 

immunity for 2 - 3 years. 

2- Tissue cultures vaccine: The virus was 

passaged in lamb kidney tissue culture for about 70 

passages, the vaccine gives immunity for about 2 

years. 



In Egypt: Live attenuated tissue culture vaccine is 

used. 

•It is Prepared in tissue culture after 105 passages, 

the vaccine contains "Kabete O" Strain, It was 

propagated in primary monolayers bovine kidney 

cell culture.  

•The vaccine inoculated Subcutaneous, give a solid 

immunity, which lasts for 5 - 6 years or for long 

life. But in Egypt the cattle vaccinated every 2 

years.   

•Calves born of dams naturally infected or from 

vaccinated ones acquire passive immunity. 



Definition:It is a highly contagious disease of domestic birds 

especially chickens and characterized by respiratory distress, 

diarrhea, nervous signs and high mortality may reach 100%. 

Aetiology: 

Newcastle disease (ND) is a member of the family 

Paramyxoviridae in the genus Avulavirus. There are ten 

serotypes of avian paramyxoviruses designated APMV-I to 

APMV-10 and ND virus (NDV) has been designated APMV-1. 

NDV has also been categorised into five pathotypes based on 

clinical signs in infected chickens, designated: a) viscerotropic 

velogenic, b) neurotropic velogenic, c) mesogenic, d) lentogenic 

or respiratory and e) asymptomatic. 

2) Newcastle disease (ND) 

(Avian pneumoencephalitis- paramyxovirus 1) 
 



 

 

 

 

   
   

Resistance to physical and chemical agents: 

•Temperature: Inactivated by 56°C/3 hours, 60°C/30 min. 

•pH: Inactivated by acid pH ≤ 2. 

•Chemicals/Disinfectants:Ether sensitive inactivated by 

formalin, phenolics and oxidizing agents as chlorhexidine, 

sodium hypochlorite (6%). 

•Survival: Survives for long periods at ambient temperature, 

especially in faeces. 

Host affected: 

•Many species of  birds, both domestic and wild birds. 

•Chickens are the most susceptible poultry, ducks and geese 

are the least susceptible poultry. 

•A carrier state may exist in psittacine and some other wild 

birds. 



 

 

 

 

   
   

Mode of Transmission: 

•Direct contact with secretions of infected birds; principally 

via ingestion (faecal/oral route) and inhalation.  

•Fomites: feed, water, implements, premises, human 

clothing, boots, sacks, egg trays/crates, etc. Survival of 

agent is prolonged by presence of faeces; as in soiled egg 

shells. 

•  Hatching chicks may be infected through egg for some 

NDV strains; transmission of highly virulent isolates is 

uncommon.  

•No clear evidence of a role of flies in mechanical 

transmission. 

Sources of virus: 

•Respiratory secretions/discharges and faeces of infected 

birds. 

•All parts of the carcass. 



 

 

 

 

   
   

•Virus is shed during the incubation period, during clinical stages and 

for a limited period during convalescence. 

•Wild birds and waterfowl may act as reservoir hosts for lentogenic 

pathotypes of ND; subsequently, these viruses could become virulent 

following mutation upon establishment in domestic poultry.  

•Some psittacine birds have been demonstrated to shed ND virus 

intermittently for over 1 year and been associated with introduction 

into poultry. 

Antigenic properties: 

 There is only one serotype of  ND virus, but there are 3 strains 

according to their virulence. 

a) Lentogenic strain (Hitchner’s form) 

•Usually associated with subclinical disease marked by mild 

respiratory disease; coughing, gasping, sneezing and rales.  

•If other co-infectious agents circulating, can result in severe signs. 

•Mortality is negligible. 

•Used for vaccine preparations such as Hitchner BI, La Sota and 

strain A. 



 

 

 

 

   
   

b) Mesogenic strain (Beaudette’s form) 

•May produce cause acute respiratory disease and 

neurologic signs in some species. 

•Mortality rate is usually low (<10%). 

•If other co-infectious agents circulating, can result in 

severe signs. 

•Used for vaccine preparation. 

c) Velogenic strain (viscerotropic or neurotropic)  

i) Doyle’s form                               ii) Beach’s form 

-Fatal infection of visceral organs. -Fatal infection of CNS. 

•Most commonly cause severe disease in chickens with 

mortality; signs principally respiratory and/or nervous.  



 

 

 

 

   
   

•Initial clinical signs vary but include: lethargy, inappetence, 

ruffled feathers, oedema and injection of conjunctiva. 

•As the disease progresses birds may develop: greenish or 

white watery diarrhoea, dyspnoea and inflammation of the head 

and neck often with cyanotic discoloration. 

•In later stages of disease, neurologic signs may be manifested 

as: tremors, tonic/clonic spasms, wing/leg paresis or paralysis, 

torticollis, and aberrant circling behaviour; also be seen.  

•Sharp drop in egg production; eggs contain a watery albumin 

and appear misshapen with abnormally coloured, rough or thin 

shells.  

•These strains often result in sudden death, with few or no 

signs. 

• Birds that survive serious infection may develop neurologic 

and partial or complete cessation of egg production.  

•Morbidity and mortality rates may approach 100% in 

unvaccinated chickens. 



 

 

 

 

   
   

Post- mortem Lesions: 

•Oedema of the interstitial or peritracheal tissue of the neck, especially near 

the thoracic inlet.  

•Congestion and sometimes haemorrhage on tracheal mucosa and mucosa of 

the proventriculus. 

•Oedema, haemorrhages, necrosis or ulcerations of lymphoid tissue in the 

intestinal wall mucosa and in ovaries.  

Diagnosis: 

1. Clinical signs. 

2. Post-mortem lesions. 

3. Laboratory diagnosis. 

a) Sample: 

•Dead birds: oro-nasal swabs; lung, kidneys, intestine (including contents), 

caecal tonsils, spleen, brain, liver and heart tissues, separately or as a pool. 

•Live birds: tracheal or oropharyngeal and cloacael swabs (visibly coated 

with faecal material) from live birds or from pools of organs and faeces 

from dead birds, small delicate birds may be harmed by swabbing, but the 

collection of fresh faeces may serve as an adequate alternative. 

•Clotted blood samples or serum for serological tests. 



 

 

 

 

   
   

b) Virus isolation: 

•NDV is inoculated into the allantoic cavity of  9-11 day old embryonated 

chicken egg death of the embryo within 2-6 days with haemorrhage and 

encephalitis. The allantoic membrane contains haemagglutinin. 

•NDV is inoculated into tissue culture (as chicken embryo kidney, 

chicken embryo fibroblast, Baby hamster kidney, Hela cells) shows 

acidophilic intracytoplasmic inclusion bodies.  

c) Virus identification: 

•Electron microscope to detect the shape and size of the NDV.  

•ELISA.    

•Serum neutrlization test.   

•Flourecent antibody technique. 

•HI test using specific positive serum to NDV. 

•PCR. 

d)Pathogenicity assessment: 

•Plaque test in chicken embryo fibroblast cultures. 

•Intracerebral pathogenicity index in 1-day-old chickens. 

•Intravenous pathogenicity   index   (IVPI)   in   6-week-old chickens. 

•Mean death time of embryonated chicken eggs. 



 Prevention and control: 

  Sanitary prophylaxis: 

 Vaccination: 

1) Conventional live virus vaccines: 2 groups, 

a) Lentosenic vaccine: (e.g. Hitchner-B1, La Sota, V4, NDW, 

I2 and F); 

 Live attenuated freeze-dried virus vaccine prepared from 

lentogenic strain F, Hitchner B1 and propagated in 

embryonated chicken egg. 

 Used for baby chicken at 1st week, administrated via eye 

drop, water dipping methods, gives immunity from 7 th day 

from administration and last for 4-6 weeks. 

 Also La Sota strain is administrated in drinking water or as 

a coarse spray. Sometimes administered intranasally or 

intraocularly. Healthy chickens may be vaccinated as early 

as day 1-4 of life, but delaying vaccination until the second 

or third week increases its efficiency weeks.  



b) Mesosenic vaccine: (e.g. Roakin, Mukteswar and 

Komarov); 

 Live attenuated, freeze dried vaccine prepared from 

mesogenic strain (Komarov) propagated on the 

embroyonated chicken egg. 

 Used to vaccinate chicks over 6 weeks of age, given I/M in 

the thigh and give immunity from 14 days post vaccination 

and lasts for 12 months. 

 (2) Inactivated virus vaccine 

 Prepared from infected tissues as infected allantoic fluid 

this inactivated by B- propiolactone and stabilized by oil. 

Used at any age, but mostly at 21 days for first vaccination,  

8-10 weeks (2nd vaccination) and 16-20 weeks (3rd 

vaccination) then after 5 months. 



Treatment: No effective treatment, so  clinically 

suspected cases must be killed by lethal injection to 

avoid damage to brain tissue sampled for diagnosis. 

Prophylaxis: 

1. Free countries safeguards on importation of live 

ruminant species and their products. 

2. Countries with cases in cattle: 

• Slaughter and proper disposal of infected cattle. 

• Controls on recycling of mammalian protein. 

3. Laboratory workers should wear appropriate 

protective clothing. 

  

 


