RNA Viruses – Part 2 – 26&31/03/03
Picornaviridae

Questions

1. Describe the general properties of this group of viruses
2. What are two main subtypes of this group, describe in detail?

3. How would you prevent polio. 

4. Coxsackie virus has several groups, describe the pathological conditions associated with each?

5. How would you diagnose and treat coxsackie viruses?

Picornavirus are 20-30nm, icosahedral, enveloped, ss, +ve polarity. There are two main groups based on resistance to ph between 3-5 and habitat. 1st group is rhino viruses, 2nd group is enteroviruses. Note that enteroviruses do not cause gastroenteritis. The former has more than 100 serotypes, which cause common cold infections, upper and lower respiratory tract infections and bronchiolitis in infants. Development of vaccine is unlikely. The latter has different viruses. The polio virus causes poliomyelitis in adults. There are 3 serotypes of which, only A is highly virulent, has a faecal oral route of spread. It penetrates the intestinal mucosa and then spreads to regional lymph nodes. In some cases, further multiplication may cause viraemia, and sometimes may infect the meninges causing meningitis. It may also spread to the anterior horn of the spinal cord, causing motor neurone lesions, or to the brain cause poliomyelitis or polioencephalitis. Prevention is by an oral vaccine, live, attenuated, sabine vaccine. Covers the three polioviruses, give at 2, 4, 6 months, again at 4-6 yrs and then again at 12-15yrs old. Earlier a dead Salk vaccine was used. 
The Coxsackie virus is another group belonging to the enterovirus group. It has four different types: A, B, Echo virus, Enteroviruses. These have 24, 6, 34,& 4 serotypes respectively. Type A causes (HH) – herpangina, hand/foot & mouth disease. Type B causes (BMPPP): Bornholm’s disease (epidemic myalgia ( muscular pain), Myocarditis, pericarditis, pancreatitis, poliomyelitis like illness.  Enterovirus type 68, 70, 71 cause: (PAE): Pneumonitis, bronchiolitis, acute haemorrhagic conjunctivitis, encephalitis. Diagnosis is isolation of virus in faeces, sometimes throat and CSF specimens required. Use serology to confirm for antibodies. Pleconaril is a new anti-viral inhibits several types of picornaviruses by binding irreversibly to viral capsid. 
Reoviridae

Questions

1. Describe the general properties, also name the subtypes?
2. Describe the subtypes in general, especially the condition caused by rotaviruses?

Reoviruses are: 50-80nm, icosahedral, non-enveloped, ds, segmented genome. There are three main groups. Rotavirus, Reovirus, Orbivirus. The first one is an important cause of infantile diarrhoea, has a double wheel capsid structure, five groups of which A is most common, and has faceal oral and respiratory route of spread. Reoviruses are usually found in the nasopharynx and intestinal tract of man, but not associated with any disease. Orbiviruses are important in veterinary illnesses such as: blue tongue sheep, and Colorado tick fever. 
Rotaviruses cause rotaviral gastroenteritis, caused by group A. Have a faecal oral route of spread, incubation period of 1-3 days, duration of 4-6days, fever, vomiting, and diarrhoea. Diagnosis is done by ELISA, EM, and latex agglutination. 
Caliciviruses/Astroviruses
Questions

1. Describe the general properties of these types of viruses?
2. Norwalk agent causes what type of infection, describe its transmission, and diagnosis?

Caliciviruses/Astroviruses are icosahedral, non-enveloped, resemble picornaviruses or star shaped, ss, +ve polarity. Norwalk agent probably accounts for up to 1/3 of all non-bacterial causes of gastroenteritis. Usually severe in older children and some adults. Cause winter vomiting disease. Transmission is via: faecal oral route, contaminated or eating raw shell fish, contaminated food and water, airborne transmission is also important. Diagnosis is by EM of stools. 
Togaviruses

Questions

1. Describe the general properties, including its relation to arboviruses.
2. What are the main Genus types present, describe in detail each one, including diagnosis and symptomology?

General properties of togaviruses include: 40-50nm in size, enveloped, icosahedral, ss, +ve polarity. Contains some important arbo viruses ( these viruses are transmitted from infected arthropods via bites and stings. Symptoms are discussed according to the target organ infected. There are two main genus types include: alpha and rubivirus. Alpha virus cause sub-clinical infections which may cause fever, encephalitis ( EEE, WEE, VEE. Ross River fever is called ( which is a case of epidermic polyarthritis, caused by Culex anulirostris, Aedes vigilax, and other Aedes spp. Barmah Forest Virus infection: causes epidermic polyathritis and is an important virus nowadays. Ross River Virus: this is the most common arboviral infection in Australia, as domestic and native animals become reservoirs. Symptoms include: pain in muscles and joints, polyarthritis, maculopapular rash, malaise, and headache. Diagnosis is confirmed serologically. The Rubivirus causes Rubella, to which there is now a vaccine ( MMR, given to all women before puberty. You get rash, enlarged glands behind neck, polyarthralgia. Confirmation of rubella is done via serological testing, looking for IGM or four fold increase in IgG. Congenitial rubella is a killer if acquired during early weeks of pregnancy (< 4wks). >12 wks presents deafness only. 
Flaviviruses (Do not worry according to lecturer)
Questions

1. Describe the general properties of flaviviruses?
2. Describe the diseases caused by these viruses and how would you diagnose this?
General properties of flaviviruses include: 50-60nm in size, icosahedral enveloped viruses. This can cause a number of conditions including: febrile illness, rash leading to encephalitis ( Murray Valley Encephalitis, Kunjin, Japanese encephalitis, Dengue, Yellow fever and St Louis Encephalitis. 

Bunyaviruses
Questions
1. Describe the general properties of Bunyaviruses, and where do Hantaviruses fit in here?
2. Describe the conditions caused by Hantaviruses?

3. How is this virus transmitted, and how would you go about diagnosing it?

Bunyaviruses are 90-100nm in size, helical, enveloped, ss and –ve polarity. Hantaviruses are part of this class and can cause conditions such as: haemoharrgic fever with renal syndrome, adult respiratory distress syndrome, irreversible hypotension, and also mycardial depression. Transmission is via: contact with infected material (saliva, faeces, urine and tissues) of rodents, aerosols and transplacental. Diagnosis is via serological means. 

Rhabdoviruses

Questions
1. Describe the general properties, including one virus that causes an important disease?

2. Describe the transmission pathway?

3. Describe the prevention tactics, treatment, and control strategies?

Rhabdviridae is 70-180nm in size, bullet shaped, spikes, ss –ve polarity, segmented genome, enveloped virus. Rabies virus belongs to this class and causes rabies. Transmission is by bites and stings from infected animals, and also inhalation of infected material (such as rat droppings). Prevention and control strategies include: animal quarantine, vigilance, oral animal vaccination programs. Active prevention includes human diploid cell vaccine, and passive prevention includes: rabies immune globulin. Vaccines are given to at risk groups, given in three doses, with boosters every 2 years. 
Arenaviruses (Don’t worry about this too much according to lecturer)

Retroviruses (Know this well)

Questions

1. Describe the general properties of retroviruses
2. What are the most common retroviruses, include the diseases they cause?
3. How would you diagnose retroviruses?
4. How would you prevent retroviruses?
5. How would you treat retroviruses?
The general properties of retroviruses include: 10-120nm in size, ss +ve polarity, reverse transcriptase present, helical in structure, enveloped. In man, there are different viruses including: HTLV-1, HTLV-2, HIV 1, HIV 2. The 1st one is associated with adult T cell leukaemia/lymphoma. It is transmitted by blood transfusions, sexual contact, IVDU and also breast feeding. HTLV -2 causes lymphoproliferative diseases. HIV 1 & 2 causes AIDS. The transmission in this case is: unprotected sex, IVDU, mother ( offspring, blood and blood products. Diagnosis can be done serologically, ELISA, fluorescent antibody test, detection of viral nucleic acid in the blood and other body fluids, and also monitoring of CD4+ levels due to progression of disease. You can prevent by screening all blood and blood products, education of high risk groups. Treatment for retroviruses is HAART (highly active antiretroviral therapy). This includes a cocktail of antivirals including: nucleoside analogues of reverse transcriptase inhibitors, protease inhibitors, and integrase inhibitors (does not let viral RNA to be integrated into DNA of T cells). Vaccine is under development. Antiviral therapy is expensive, and offers hope to people who can afford it. 
Filoviruses (We did not go through this in the lecture)

