DNA Viruses – Human Herpes Virus – Lecture 13/03/03
Virology
Note that a virus is classified according to the following things in sequence:
· DNA/RNA virus

· Capsid symmetry (i.e.: symmetry of the coating of the genome) ( icosahedral (i.e.: spherical), helical (i.e.: rods), complex

· Envelope +ve or –ve

· Size (i.e.: measured in nanometres)

Note that DNA viruses always replicate in the nucleus (exception ( Pox viruses), whereas RNA viruses replicate in the cytoplasm (exception ( retroviruses). Most of the viruses present are ( RNA. 
Herpes Virus + Herpes Simplex Virus (Murray 3rd Ed pp 421)

The following notes will present with simple questions. If you can answer each question, then you know the lecture material. All the notes are in the lectures/hand notes (see mini-essay below). 
Questions

1. What are the basic properties of a Herpes virus?
2. What are the basic characteristics exhibited by the Herpes virus?

3. How many Herpes viruses are there, name them all?

4. Describe the primary infections caused by HSV 1-2, including site of replication, recurrence factors, and recurrent infections?
5. How would you diagnose HSV 1&2? 

6. How could you prevent this virus?

7. How could you provide treatment for this virus?

Herpes viruses are DNA, icosahedral, enveloped viruses that are between 150-200nm in size. They exhibit latency (i.e.: always present once infected), primarily affect nervous and lymphoid tissue (sometimes both), and have oncogenic potential. There are 8 herpes viruses and these are: HSV1-2, Varicella-Zoster V, Epstein Barr V, Cytomegalovirus, HHV6-8. HSV1-2 usually multiply in skin and mucous membranes, can infect sensory ganglia (i.e.: CNV, and sacral) travelling via sensory nerves, lying dormant for some time before being reactivated causing recurrent infections. Primary infections are usually asymptomatic (90%) but manifestations include (GASWEKNE – “GAS with electricity kauses numerous effects” ): gingivostomatitis (HSV1), ano-genitial herpes (HSV2), skin herpes, whitlow, eczema herpeticum, keratoconjunctivitis, neonatal herpes, and herpes encephalitis. Recurrence can be influenced by stress, cold, sunlight, immunosuppression, fever, menstrual cycle, trauma/manipulation. Recurrent infections include: cold sore, skin herpes, genital herpes, and whitlow. Diagnosis can be done by taking a swab and preparing a Tzanck smear, looking for “CPE”. Isolating the virus and looking for balloon degeneration, syncytia, and intracellular inclusions. You can also use fluorescent antisera to form bodies, therefore identify the virus. Prevention: wear gloves when handling infected material, barrier contraceptives, safe-sex practices + sexual abstinence, C-sections for pregnant infected mothers. Treatment is by antivirals including, aciclovir, famciclovir (genital herpes), penciclovir (topical and ophthalmic agents)
Varicella-Zoster Virus
Questions

1. What are the two main diseases caused by HHV-3?

2. Describe how VZV can cause chickenpox, and its complications?
3. Describe how VZV can be diagnosed?

4. Describe the treatment involved for VZV?

5. What are the preventative measures that can be taken to prevent VZV?

6. Describe how shingles can be caused, and its complications, its diagnosis, and treatment?

Varicella-Zoster Virus (HHV3) causes chickenpox and shingles. Chickenpox is transmitted to others via inhalation of respiratory droplets from infection patients, or via live direct contact with skin lesions. Can cause secondary skin sepsis and other complications for immunocompromised patients. Diagnosis is via clinical means, appearance of distinctive rash and also EM – looking for herpes virus in vesicles – if undetermined then use fluorescent serology. Treatment is given as supportive therapy, use antiviral agents – acyclovir, famciclovir, valaciclovir for patients with respiratory symptoms and immunocompromised. Aspirin is contraindicated because it can cause Reye’s syndrome. This virus can be prevented by administering a live attenuated vaccine – recently approved called “Varivax” – 12-18 month old babies are given this with MMR (may need 2nd dose). Immunocompromised patients are given (ZIG) – Zoster Immune Globulin for passive protection. Zoster causes shingles – this can occur when reactivation of VZV in DRG or extramedullary cranial nerve ganglion occurs. Treatment is same as VZV + effective analgesia, and diagnosis is only by clinical means ( distinctive rash. 
Epstein-Barr Virus (Murray 3rd Ed pp 430)
Questions

1. What diseases are caused by HHV4 and what diseases are associated with it?
2. What happens when people are infected (infants + adults), the complications, and clinical features?

3. How would you diagnose HHV4?

4. How would you treat HHV4?

Epstein-Barr Virus (HHV4) causes glandular fever (infectious mononucleosis) and is associated with Burkitt’s lymphoma and nasopharyngeal carcinoma. Transmission is via oropharyngeal secretions ( “kissing disease”. Children are usually asymptomatic, but for adolescents and adults ( glandular fever. EBV infects local epithelial cells and B cells, and this causes a T cell reaction which causes (GLSH): atypical mononucleosis, lymphadenopathy, splenomegaly, hepatomegaly. Clinical features include: fever, sore throat, lymphadenopathy, rash with antibiotics (i.e.: esp, ampicillin and amoxicillin). Diagnosis is done clinically (see last line), haematologically, or serologicaly. The Monospot test ( test for presence of heterophile antibodies, if negative then use serological means ( I.e.: antibodies against viral capsid to see any reaction. Treatment is not available, but usually best to get exposure and let it heal spontaneously – which has life long immunity. Exposure best during childhood because mainly asymptomatic during this stage. 
Cytomegalovirus 

Questions

1. Describe the diseases caused by the cytomegalovirus, including transmission routes?
2. How would you diagnose such a virus?

3. How would you go about treating and preventing such a virus?

Cytomegalovirus (HHV5) can cause a glandular fever like illness, congenital infections (i.e.: cytomegalic inclusion disease ( enlarged cells), post transfusion/transplant mononucleosis. In AIDS patients, the disease begins as pneumonitis ( hepatitis, colitis, retinitis, oesaphagitis. Transmission is via oropharyngeal secretions, urine, blood products and organ transplants. Diagnosis is via: “owl eye” look of the cells via histological staining, you can also do immunoassay and fluorescence test. Treatment is not generally available although they are exploring ganciclovir for transplant patients. Foscarnet is also used for immunosuppressed patients (Foscarnet). Prevention is by screening all blood products and organs, removing all the WBC from blood. 
Human Herpes Virus 6-8

Human herpes virus 6 is characterised by sudden onset of fever, appearance of maculopapular rash on trunk spreading to periphery, incubation period is 10 days. Diagnosis is by serological means, and treatment is supportive only. Human herpes virus 7 is possibly just a variant of HHV6, and HHV 8 is found in > 90% of patients with Kaposi sarcoma. 
