Lectures for virology (16): viral replication, antiviral drugs, viral pathogenesis, diagnostic virology, interferons/vaccines, Hepatitis viridae, retroviruses, HIV, Herpes viridae 1, Herpes viridae 2, Parvo/papo and pox, RNA viruses, orthomyxovirus, paramyxovirus, arbo/arenavirus, rhabdo/filovirus
Viruses transmitted by sexual contact:


Papilloma viruses – DNA containing viruses


Herpes simplex types 1, 2


CMV


HHV8


EBV

All these belong to the herpes virus group and establish latency


HBV


HDV


HCV


HIV


HTLV 1,2


HAV – sexual transmission in gay men, not general population

Viruses transmitted by contaminated food and water:


HAV


Enterovirus


Calcivirus - HEV


Rotavirus – infantile diarrhea


Enteric adenovirus – Fecal-oral, gasteroenteritis
Viruses by Fecal-Oral


HAV


HEV


Enteroviruses


Rotavirus


Adenovirus

Viruses transmitted by tranfusion


HCV


HBV


HDV


CMV – cell assoc


HIV


HTLV-1 – cell assoc


HTLV-2 – cell assoc


HPV-B19


HHV-8

Viruses associated with human cancers:


Papillomaviruses – cervical cancer, DNA containing viruses


HBV – PHC, primary hepatocellular carcinoma


HCV – PHC


EBV – Burkitt’s Lymphoma, nasopharyngeal carcinoma, B cell lymphoma


HHV-8 – Kaposi’s sarcoma, B cell lymphoma


HTLV-1 – lymphoma, T cell leukemia


HTLV-2 – hairy cell leukemia

Viruses that cause Latent infections:


Herpesvirus – HSV-1,2, VZV, CMV, EBV, HHV-6,7,8


Papovirus – papilloma virus, polyoma virus, JC virus causes PML


Retrovirus

Serious lower respiratory tract infants and children caused by:


HSV


Parvovirus


Respiratory Syncytial Virus


Parainfluenza virus type 4


Rhinovirus


Coxsackie virus

Which virus causes subacute sclerosing panencephalitis (SSPE)?


Measles virus (CNS)

Virus which causes cardiac and muscle disease?


Coxsackie B virus (carditis)

Viral infection with shortest avg incubation for clinical disease?


Influenza A or parainfluenza virus (replicate locally)

SUMMARY OF IMMUNE RESPONSES TO VIRAL INFECTION:

1) Antibody binding to membrane of envelope viruses or capsid of non-enveloped viruses prevent virus entry into host cells:


Neutralization

2) Antibody binding to viral surfaces may promote opsonization by phagocytosis

3) Complement activation by antibody binding to glycoprotein of enveloped viruses can result in lysis of infected cells

4) CD8+ T cell mediated cytotoxicity against viral infected cell membrane in conjunction with Class I MHC

Fatal hemorrhagic fever caused by: (replicate in endothelial cells)

Lassa virus – transmission via rodents


Korean Hantaan virus – transmission via rodents


Dengue virus


Yellow fever virus

Transmission of polio viruses from peripheral site (gut) of infection to CNS via:


Bloodstream

Transmission of rabies from peripheral site to CNS:


Neurons

Polio 


Bloodstream so antibody blocks

Rabies


Clean wound so give ½ IgG at bite site to control neurons

Postexposure to rabies (bite)


False - Live attenuated rabies vaccine


False – rabies immune globulin raised in horses

True -  Inactivate rabies vaccine (in stomach) + human rabies immune globulin ( ½ bite site, ½ muscle)

Which viruses cause large epidemics of arboviral encephalitis in the US?


California encephalitis virus


St Louis encephalitis virus – 5-15 mitotic rate


Eastern encephalitis virus

Viruses cause viral gastroenteritis in adults:


Calicivirus


Enteric adenovirus

Rotavirus:

gastroenteritis in infants (6-14 mo) (vomiting, dehydration, diarrhea so rehydrate), children protected by maternal Ab, doesn’t affect older children or adults

Polio   Sabine Vaccine


Sabin vaccine is live attenuated


Trivalent


NOT subcutaneous/  IT IS ORAL


Multiple doses 1st 18 months of life


Induces virus neutralizing serum IgG (antibody)


Induces mucosal IgA


Storage problem b/c requires –20C (so problem in developing countries)

Polio   Salk Vaccine


Salk vaccine is inactivated


Trivalent


Subcutaneous


Induces virus neutralizing serum IgG


DOESN’T induce mucosal IgA


Multiple doses in 1st 18 months of life

T or F


True - JEV vaccine is inactivated


False - YFV vaccine is inactivated


True - Measles is live attenuated


True - Mumps is live attenuated


True - Rubella is live attenuated


False - Rabies is live attenuated


False - Respiratory syncytial virus is live attenuated


True – No vaccine for RSV


True – YFV vaccine is live attenuated

Enterovirus


Poliovirus, coxsackie, echovirus, HAV

Acute asymptomatic infection then life long immunity

Neutralizing antibody important, cytotoxic T lymphocytes less important for enterovirus infections

Coxsackie A – hand, foot and mouth disease and herpangina (vesicles in palate) syndromes in children, no intranuclear inclusion bodies in herpes viruses

Coxsackie B – causes myocarditis

T or F


False - < 100 serotypes than human rhinovirus


True - More than 100 human serotypes human rhinovirus


False - Optimal temp of replication of rhinoviruses 37C


False – Rhinovirus acid stable (pH3) (so doesn’t infect GI)

False - Rhinovirus causes generalized infection (no b/c mostly cause URT, upper respiratory tract infection)


False - Enteroviruses acid labile (T would be acid stable)


True - Enteroviruses cause generalized infection


True - Enteroviruses life long immunity

ANTIVIRAL DRUGS

Know the stages in virus replication which are possible targets for agents:
Attachment to host cell

Uncoating 

Amantadine – inhibits uncoating of virus by blocking M2 of virus (M2 forms ion channel); treats Influenza A; side effects: dizziness, ataxia, insomnia


Rimantidine – same mode of action; less side effects


Foscarnet ??? – CMV rentinitis and colitis

Synthesis of viral MRNA

Acyclovir – nucleoside analogue (3C vs ribose); virus encoded thymine kinase phosphorylates acyclovir, viral DNA pol is inhibited, chain termination (no OH at 3’); treats HSV-1,2, VZV; won’t treat EBV or CMV b/c these herpes viruses don’t have thymidine kinase

Gangciclovir – nucleoside analogue (4C); treats CMV, CMV retintis in AID’s and transplant patients; side effects: high toxicity, leukopenia, thrombocytopenia from bone marrow suppression


Valacyclovir - 
similar to acyclovir, less toxic, greater bioavailability

Translation of MRNA


Interferon – induces synthesis of antiviral mRNA proteins


Methiasazone – blocks late poxvirus mRNA

Replication of viral RNA or DNA

Assembly of virus particles


?

Budding, release


- protease inhibitors (saquinivir) – affect proteases which are needed for maturation 

Know the classes of useful antivirals and the drugs covered in class
a)
nucleoside analogues (HIV, herpesvirus) to disrupt replication (incorporated into virus then disrupt)



Inhibition of viral nucleid acid synthesis



Inhibitors of retroviruses

- BEST TARGET

- ribavirin – acts on transcription to inhibit inosine monohydrogenase; to treat infants with RSV (RSV imost common resp disease in infants < 6 mo) and treat Hep C; toxic and may cause anemia



- acyclovir – treat HHV



- gancyclovir

- Ara-A (vidarabin) – treat herpes; purine analogue; opthalmic; topical b/c toxicity; terminates growing DNA chain
b)
non-nucleoside inhibitors of reverse transcriptase (HIV)

c)
protease inhibitors (HIV)



- inhibit budding,



- Saquinivir – fits into active site 



- Ribonavir 



- Indinavir
d) anti-neuraminidase drugs (influenza)

- Zanamivir – neuramidase is influenzae glycoprotein

e) inhibitors of virus entry

- amantadine

- remantidine
f) interferons (HCV)

- block translation of viral proteins

HEPATITIS VIRUSES

Objectives:

1)
Hepatitis A (HAV): entovirus 72; picornavirus
Structure of virus and major antigens


- ss RNA, no env icosahedral nucleocapsid, replicates in cytoplasm of cell 


Epidemiology of HAV infections


- transmission: fecal-oral, rarely blood or sex; host: human; children; 

Pathogenesis and clinical features of HAV infections

- Replicates in GI tract, spreads to liver via blood, cytotoxic T-cell attack hepatocytes, repair, no chronic damage

- Fever, anorexia, nausea, vomiting, jaundice, dark urine, pale feces, short incubation (3-4 wks), may be asymptomatic, hepatocellular carcinoma




Laboratory diagnosis, treatment and vaccines



- ALT increase



- IgM ab or 4x increase IgG ab titer



- no treatment

- Active immunization – inactivated HAV, initial dose, booster 6-12 mo later, given to travelers

- Passive immunization – immune serum globulin  before infected or early during the course





- inact vaccine, 95-99% seroconversion

2)
Hepatitis B (HBV) and hepatitis D or delta agent (HDV):   HBV = hepadnavirus
Structure of the viruses and major antigens

- HBV- partly ds, enveloped circular DNA, surface ag on envelope (HbsAg), core ag (HbcAg), e ag (HbeAg) indicates transmissability


- HDV – delta ag

Replication of HBV and HDV


- (ds DNS thorugh RNA intermed)

- HBV- virion enters cell, uncoats, virion DNA pol closes ds DNA loop, RNA dep DNA synthesis (- strand is template for + strand), some progeny DNA into host cell genome (carrier state DNA), progeny HBV (HbsAg) released by budding  

Hepadnovirus only ones to produce genome DNA by rev transc with mRNA template

- HDV replicates in HBV infected cells (defective virus), HDV uses HBsAg as envelope protein so HBV is helper for HDV. HDV encodes only delta ag

Epidemiology of HBV infections

- Transmission: blood, sex, perinatally, IVDU  (even needle stick so small amt virus needed), less blood transmission b/c screen for (HBsAg)


- sensitive to environment b/c enveloped so transmitted well sexually

- worldwide, in Orient associated with hepatocellular carcinoma suggest HBV as tumor virus

Pathogenesis and clinical features of HBV and HDV infections


- HBV pg 228

- HDV – hepatocytes damaged by sytotoxic T cells, delta ag is cytopathic for hepatocytes, if coinfected at same time HBV and HDV prognosis is worse, chronic HBV carries superinfected with HDV have even worse prognosis (liver failure)

Laboratory diagnosis, treatment and vaccines

- HBsAg during incubation, prodrome and acute stages, undetectable during convalescence.  Long presence increases risk for chronic hepatitis and hepatic carcinoma



- HBeAg indicates transmissibility, transmissibility is low when HBeAg is present

- Treatment: chronic HBV = alpha interferon, or nucleoside analagues that inhibit rev transcriptase (ie lamivudine)

- vaccine or hyperimmune globin- if needle stick or newborn to + mom give both vaccine and HBIG at separate sites (passive active immunization for immed and long term)

- HBIG – high HBsAb for immed 

- vaccine – HBsAg – prevent HB for those exposed to blood frequently, given to newborns (3 dose)



- HDV by delta ag or IgM to delta Ab, treat HBV to reduce HDV

3)
Hepatitis C virus;  flavivirus
Structure of the virus

- ss, + enveloped RNA, no virion pol, multiple serotypes, hypervar regions in gene for env glycoprotein

Epidemiology


- host: humans; transmitted: blood, sex, mother to child, IVDU, ONLY ONE BY IG’s

- 1% blood donors Ab to HCV

Pathogenesis


- incubation 8 wks


- infects hepatocytes and causes death by immune attack by cytotoxic T cells


- HCV predisposes to hepatocellular carcinoma


- chronic active hepatitis and cirrhosis

Laboratory diagnosis and treatment



- ELISA – Ab to HCV, can’t distinguish IgM and IgG (false +’s occur)



- RIBA – if + then do PCR to check for viral RNA in serum 



- Treatment: alpha interferon for chronic HC for symptoms



- screen blood for HCV Ab 



- NO vaccine or hyperimmune globulins

4)
Hepatitis E virus;  calcivirus
Structure and properties


- non enveloped ss RNA

Epidemiology


- water borne epidemics in Asia, Africa, Mexico, India


- Fecal-oral

Pathogenesis

- similar to HAV but HEV has high mortality in pregnant women, no chronic or long carrier state

Laboratory diagnosis and treatment


- None by exclusion of other Hepatitis Viruses

RETROVIRUSES / HIV

Objectives:

Know the following:

1) Classification of the retroviruses with emphasis on the human retroviruses (lentiviruses, HTL-1,2).

- retro b/c rev transcriptase in virion, RT transcribes genome RNA into ds proviral DNA and impt for replication, 3 morphological types (B, C, D) depending on where the capsid or core is, HIV = type D

2)
The epidemiology of HIV-1 infections.

- long incubation, transmission: sex, blood, mother to neonate (milk); need higher dose HIV to cause infection



- Early 80’s highest infetion rates in gays, IVDU, hemophiliacs (transfusions)



- Now increasing #’s of homosexuals getting infected



- few needle-stick infections

3)
The structure of HIV-1/ HIV-2 and the replication of HIV with special emphasis on targets for

inhibitors of reverse transcription.


- HIV bar-shared (type D) core with glycoproteins (gp120, gp 41), diploid ss (+) RNA


- gag, pol, env (gag – p24; pol – RT; env – gp120 gp41)


- 3 enzymes in nucleocapsid: RT, integrase, protease (antivirals act on these targets)

- tat and nef proteins repress synthesis of class I MHC proteins to limit effect of cytopathic T cells to kill HIV infected cells


- replication:

· gp 120 interacts with CD4+ receptor (gp 120 mutates in V3 loop, increasing Ag variants), gp 41 involved in fusion to cell mem, fusin and CCR5 help HIV get into CD4+ cells (fusin binds t-tropic HIV, CCR5 bind macrophage tropic HIV), mutation of CCR5 is protective against HIV, uncoats and RNA dependent DNA pol transcribes RNA into ds DNA, which integrates into host DNA (integrase), viral mRNA translated to RT core proteins and 2 env glycoproteins, virions assemble in cytoplasm and released by budding.


-Antivirals-



- AZT, ddI, ddC, inhibit RT



- pre-protein ( protein requires protease, so protease inhibitors act here (indinavir)


- HIV-2 – W. Africa, less transmissable, similar to SIV


- HIV-1 has vpu gene, HIV-2 has vpx gene which code unrelated aa sequences


LTR----gag-----pol-------env-------PA (basic gene structure)



- LTR to bind promoter

4)
The general picture of pathogenesis in humans following infection with HIV.

· progressor – viral titer rises, reducing CD4, headache, muscle ache, sore throat, fever, virus enters CNS then latent and lowers immune system (10 yrs) then low CD4 and opportunist infections

· long term non-progressor – high CD4 for 10-15 yrs, low viral titer (HIV +)

·  rapid progressor – viral titer doesn’t decline and progress to AID’s fast, HIV + children born to HIV + moms

5)
The clinical manifestations of HIV infection other than immune deficiency



- AID’s dementia, HIV assoc neoplastic interstitial pneumonia in children, HIV-AN

- HIV induced neurological disease – 50% adults, 20% children, HIV-1 crosses BBB and infects microglial cells through T-cells or monocytes, M-tropuc strain HIV-1 with HIV-1 encephalitis, gliosis, multinucleated cell encephalitis, vascular myelopathy (death < 4 mo if immunocompromised)

- HIV-1 assoc nephropathy (HIV-AN) – 10-40%, proteinuria, renal insufficiency (4-16 wks), focal segmental glomerulosclerosis (FSGS), mesangial hyperplasia, interstitial nephritis

6)
Diagnostic tests for HIV-1 / HIV-2.



- EIA – Ab’s against HIV-1 p24 (western blot to confirm)

- Western blot – Ab’s to proteins; 2 env proteins: gp 160 gp41; 1 env 1 gag protein: p55 p24 p17; 1 env 1 pol protein p66 p51 p32



- HIV Ag test kit – Ab to HIV show up late, but look for p24 (blood banks)



- PCR – checks viral load for med management

7)
Antiviral therapy for HIV


- nucleoside analogue inhibitors of RT: 

- AZT – side effects: bone marrow toxicity, nausea, myalgia, headache; cases of resistance by RT mutation

- ddI, ddC, d4T, 3TC – analagous to AZT

- zidovudine, retrovir 


- non-nucleoside inhibitors of RT:



- Nevirapine


- protease inhibitors:



- Saquinavir, ritonavir, indinavir




- these drugs inhibit p55 ( p24




- aspartate protease is target


*** use combination of drugs for best results, this prevents problems with resistance


*** other drugs are also given to control/limit opportunistic infections

8) HTLV-1

a)     Structure of this virus                              



- no viral oncogene unlike other retroviruses, 2 extra genes tax and rex for mRNA transcription and translation (also gag, pol, env), tax acts on LTR to start viral mRNA synthesis and induces NF-kB to stimulate IL-2 and IL-2 receptor to increase T cells and chance of malignancy, rex involved with mRNA exiting nucleus to enter cytoplasm for replication, exogenously acquired 

b)
Diseases associated with this virus




- cancer




- tropical spastic paraparesis – autoimmune w/ progressive weakness legs

ORTHOMYXOVIRUSES

Objectives:
1)
Know the structure and properties of the orthomyxoviruses.

- hemagluttanin for attchment of sialic acid



- neuraminidase to cleave sialic acid and cell-cell spread, target of new antiviral

- pleomorhic, env virus w/ 2 viral glycoproteins (HA NA), ss (-)RNA, segmented, helical nucleocapsid,M2 for virus entry and uncoating (attack by antivirals, amantidine and romantidine), RNA dep RNA pol (b/c – stranded)


- A/B = 8 segments



- C = 7 segments



- 

2)
Know the classification of the orthomyxoviruses (influenza A, B, and C) and the nomenclature of virus strains.



- myxo b/c mucins



- classify by polymerase proteins using electrophoresis



- named by city where isolated, isolate #, when isolated



- Influenza B is not as bad as influenza A 



- Influenza B rarely causes disease in humans

3)
Know the pathogenesis of influenza virus infections.

- virus inhaled, neuroaminidase (NA) degrades mucus layer, virus gets into upper and lower respiratory tract cells

- rare viremia, however there are systemic symptoms such as myalgias (via cytokines)


- necrosis of superficial respiratory epithelium



- influenza virus pnuemonia is interstitial

4)
Know the epidemiology of influenza viruses.



- transmission: respiratory airborne droplets, person- person contac, incubation 1-4 days, 

- targets ciliated epithelial cell (resp tract to alveoli), epithelial cell necrosis results in interferon induction AND sore throat, fever, chills, myalgia, headache



- replicate in resp tract



- self-limiting (3-7 days); secondary bacterial infections can occur b/c cilia beat bad



- winter (cause elderly deaths)



- antigenic variability greatest in influenza A

5)
Know the concept of antigenic drift versus antigenic shift.

- antigenic shift: major changes by reassortment of genome pieces (pandemics by HA subtypes H1, H2, H3)

- antigenic drift: minor changes by mutation (in HA or NA), highest in humans > equine / swine > avian  (local epidemics)

6)
Know the clinical features of influenza A infections.

- after 24-48 hrs incubation: fever, headache and cough with sudden onset, symptoms resolve in 4-7 d

- possible complications are inflenzal or bacterial pneumonia

7)
Know the clinical features of influenza B and C virus infections,



- less pathogenic than influenza A



- pneumonias



- influenza B – epedimics in adolescents and school age, Reye’s syndrome



- influenza C – rarely disease b/c have Ab’s

8)
Know current vaccines and treatment for influenza virus infections.



- trivalent, inactivated, give in fall 



- vaccine against HINI and H2N3 (H is group Ag, then location and year isolated)

- vaccine of killed influenza A and B viruses (2:1), reformed yearly for changing antigens, since killed no replication in respiratory tract so low IgA there, vaccine stimulates IgG; other vaccines are split or purified surface ag for children

- vaccine grown on embryonated eggs and inactivated

- treatment: amantadine/rimantadine for infleunza A by blocking ion channel made by M2 protein so virus can’t fuse with mem; 

- zanavir for infleunza A and B by inhibiting NA so sialic acid isn’t cleaved from hemagluttin on virion so they are infectious and virus can’t spread

CORONAVIRUSES AND RHINOVIRUSES
1)
Know the diseases that these viruses cause.


Coronavirus – env, ss (+) RNA, club shaped spikes (corona); cause upper respiratory tract infections in adults (20% of colds), incubation 3d, self limiting disease


Rhinoviruses - > 100 serotypes so hard to make vaccine, upper respiratory tract (nose and conjunctiva), acid labile so killed by gastric acid (so don’t affect GI), ss (+)RNA, rhinitis and pharyngitis, NOT chronic, short incubation 1-2d

PARAMYXOVIRUSES AND RUBELLA

Paramyxovirus vs orthomyxovirus – diff is orthomyxovirus don’t form syncytia

Objectives:
1)
Know the general properties of the paramyxoviruses.




- paramyxovirus (measles, mumps, RSV, parinfluenza)




- non-segmented genome (so diff from orthomyxoviruses)

- Large (200-300 nm) RNA virus, replicate in cytoplasm

- 1 piece ss RNA, helical nucleocapsid, env, RNA dep RNA pol to transcribe (-) polarity so not infectious, env covered with spikes of hemagglutinin, neuramidase or fusion protein




                         - 2 env proteins and fusion glycoprotein




- form syncytia or multinucleated giant cells and forms inclusions

- 3 proteins: F (fusion) to form syncytia; protein with HA/NA, HA only or no HA/NA activity, M protein

2)
Know the classification of the human paramyxoviruses.

- 4 serotypes: 1,3 are paramxyovirus family; 


          2,4 are rubivirus family 

- Sendai virus = parainfluenza type 1

3)
Know the epidemiology of paramyxovirus infections.




- late winter or spring; transmitted: droplets or contact with respiratory secretions




- infect respiratory tract; incubation: 2-5 d

4)
Know the pathogenesis of measles virus infection and incubation.

- infect upper resp tract, enters blood to infect reticuloendothelial cells and replicates, the blood to skin, rash from cytotoxic T cell attacking measle endothelial cells, multinucleate giant cells.




- grows in lymph tissue, virus seeds mucous membranes




- causes fever, cough, rhinitis, conjunctivitis, memningitis, and Koplik spots

- complications in protein deficient children


- complications are SSPE, encephalitis




- life long immunity once you have disease

- measles can depress cell-mediated immunity (ie against TB) by binding CD46 on macrophages to suppress IL-12 which is needed for cell-mediated immunity




- NO animal reservoir




- vitamin A

5)
Know the pathogenesis of mumps virus infection and target organ.

- transmission: respiratory droplets or or saliva; incubation: 1 wk

- self-limiting

- infects upper respiratory tract to blood to parotid glands.  Increased parotid pain when drinking citrus juice, benign and resolves spontaneously (1 wk).  Can also be systemic and cause orchitis, meningitis, pancreatitis and encephalitis

- replicates locally




- life long immunity once you have the disease, so mumps only once

6)
Know the pathogenesis of parainfluenza virus infections and assoc syndromes.

- respiratory pathogen in children < 5 yrs, transmitted: droplet or respiratory secretion, causes self-limiting upper respiratory tract (URT), immunity poor and reinfection,




- parainfluenza 1,2 causes croup in children < 5 yrs




- parainfluenza 3 causes bronchiolitis / pneumonia in children < 1




- parainfluenza 4 causes URT in children

7)
Know the pathogenesis of respiratory syncytial virus infection and assoc syndromes.




- bronhiolitis / pneumonitis, WINTER


- transmission: via droplets, hands;  treatment: bronchiole dilators and ribaviron (decrease virus replication)


- diagnose by EIA


- no vaccine

8)
General properties of rubella virus

- togavirus, enveloped, 2 envelope proteins E1/E2, ss (+) RNA, replicate in cytoplasm and buds off, C “core” protein, spreads via respiratory route, 2 wk incubation, rash, occurs in Spring.  Complications: arthritis and CRS (congenital rubella syndrome)

9)
Congenital rubella syndrome (CRS)

- nonimmune pregnat woman infected 1st trimester risk for congenital abnormalities b/c of maternal viremia, impt b/c tetragenic and  early on organ dev is sensitive, malformations of heart (patent ductus arteriosous), eyes (cataracts), brain (deaf and retarded)




- titers of IgM and IgG

*****  10)  Prevention measles, mumps and rubella


There will be a question on the MMR vaccine


MMR is live, attenuated, given in 3 doses


Don’t give MMR vaccine to pregnant women, those with cancer, those on chemotherapy, or is have neomyacin allergies
RHABDOVIRUSES AND FILOVIRUSES

RHABDOVIRUSES

Objectives:
1)
Know the properties of the rhabdoviruses (includes rabies and vesicular stomatitis virus)



- non-segmented, ss (-)  RNA in bullet shaped capsid with envelope, virion has RNA dependent pol, single ag in env glycoprotein spikes, helical nucleocapsid (N, P, L proteins)



- lots of hosts, all mammals only some infect humans


- M protein

2)
Know the classification of the rhabdoviruses.



- vesicularis (vesicular stomatitis virus) and lyssa viruses
3)
Know the pathogenesis of rabies virus.

- carriers bats, skunks, racoons and transmitted by bite or scratch

- attaches to ACh receptor on cell

- virus multiplies at bite site, infects sensory neurons and travels by axonal transport to CNS.  While in nerve virus safe from immune attack, multiplies in CNS to go down peripheral nerves to salivary glands to saliva (bite), no viremic stage

- encephalitis in CNS, infected neurons have eosinophilic cytoplasmic inclusion NEGRI BODY
4)
Know the clinical features of rabies.



- incubation 2-16 wks, short is bite on head (4-5 d), longer if leg (1 yr), (closer to CNS at head)

- 1) prodrome of nonspecific symptoms (days 2-10): fever, anorexia and changes at bite, 2) sensory excitation phase (days 2-7) there is confusion, lethargy, increased salivation, painful spasm of throat when swallowing (hydrophobia), progresses to seizures, 3) coma and paralysis stage - paralysis, coma, death

- 99% with symptoms die

5)
Know the laboratory diagnosis of rabies virus.

- negri bodies in cytoplasm of hippocampal neurons of animal; in humans immunofluorescence for Ab from biopsy of neck skin to look for Ag

6)
Know the prevention and treatment of rabies virus infections.



- Immunity – humoral response when G protein Ab neutralizes virus




       - virus specific CD8 and CD4



- no treatment (clean wound, IgG, mult dose live)

- prevent by pre or postexposure; preexposure immunization of rabies vaccine to high risk (vets),  Rabies vaccine – inactivated;  postexposure vaccine uses both vaccine and rabies immune globulin (RIG) at diff sites to prevent neutralization of virus in vaccine by Ab in RIG



- postexposure is passive-active
FILOVIRUSES

1)
Know the structure of these viruses compared to the rhabdoviruses

- enveloped, helical nucleocapsid, ss linear, nonsegmented, - RNA, pleopmorphic, long filaments (to 14 microns)

2)
Know the diseases these viruses cause

- Ebola Virus – Zaire, hemorrhagic fever, fever, headache, vomiting, diarrhea, bleeding into GI, shock, DIC, hemorrhage from thrombocytopenia



- Marburg Virus – Germany, hemorrhagic fever, African green monkeys from Uganda
Ebola and Marburg differences based on Ag’s and cause hemorrhage by killing endothelial cells with target organ as liver

Virus ( aerosol (to monkey) ( incubation 4-10 d

Lover , spleen, lymph nodes, eyes ( replicate in parenchymal cells (endothelial cells) resulting in necrosis of organs

Causes hemorrhagic fever ( lesions on skin, mucous mem, visceral organs

GOOD LUCK TO ALL ON THE MICRO EXAM FRIDAY!  I hope this is of some value.  Any questions email  jwatkins2@kumc.edu
