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Family  parvovirdae
Smallest DNA virus; single strande DNA; naked icosohedral capsid; replicate in nucleus
Autonomous – req. rapidly dividing cells for replication – only code for capsid protein; Adenoassociated – need adenovirus; associated with disease symtoms of helper.




Parvovirus (B19)

Infects on actively dividing cells
Mild flu like illness, erythema infectiosum (slapped cheek), aplastic crisis, crosses placenta   = abortion
Immune electron microscopy; radioimmuneessay, virus specific IgM


Family papovaviridae
dsDNA; closed, circular; naked icosohedral; replicate in cell nucleus





Polyomaviruses
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Simian 40  
Monkeys
No disease in natural host




Polyoma
Mice
No disease in natural host




JC

Immunocompetent – nothing; compromised – progressive mutlifocal leukoencephalopathy

Immunofluorescense, papnicolaou smear or urinary epit. cells, EM, nucleic acid hybrid.
Tumors oin brains of monkeys, but not man; cell culture -primary human fetal glial cells

BK

Compromised renal transplant pts.; widespread childhood infect.

Ditto
Cell culture – human diploid lung fibroblast

Papillomavirus
>70 types; DNA nucleocapsid virus, ds circular, supercoiled, icosohedral neucleocapsid; virus DNA in infected cells occurs in episome not integrated into cellular DNA
Tumors in animals & man; warts normally benign; 6,11 anogenitla warts; 16,18 cervial cancer; Infect Cut., mucosal squamous ep. cells, bening localized, spontaneous regression, DNA in tumors

Cytology, EM, Immuno., Southern blot; does NOT culture


Family Adenoviridae
ds, linear DNA; icosohedral; replicates in nuc. forming inclusion bodies; non envelope; infects adenoids & tonsils; resp., intest. tract, eye; can stay in lymph forever
Subgroup A oncogenic; all adeno. can transform cell; Hexon – type, group specific, viral neutrilization; Penton – vertices, func. as toxin and clumping of cells; fiber – attached to penton, type specific, protein 5,7 – core proteins; 100K – scaffold protein, 55K- replication
URT infect.; 1/2 infections acymptomatic; Respir. and ocular diseases; Acute Resp. Disease – military, headache, cough, type 4 military, 7,3 civilian
EM, immunoassay, complement fixation, hemmagglutination inhibition
Latent infections; are helper viruses for defective adeno-assoc. virusesAntibodies to one type @ 1 yr, many @ 15 yrs.; Conjunctivitis (7,3); Acute hemmoragic cystitis; Gastroenteritis disturbances; shipyard, seaman’s eye

Family Herpesviridae
Icosahedral; amorphous tegument surronds capsid; then surronded by lipid envelop; linear dsDNA; repl. & encapsidation in necleus; Must 1st have Aplpha RNA (enhance transcription), Beta RNA (make the replication), Gamma RNA (attach virons)
Saliva or contact w/ lesion; cell to cell spread = focal vesicles; likes skin, nerve cells, WBC; Alphas – rapid growth, cytolytic, latent in neurons; Beta – slow, cytomegalic, latent in salivary glands, kidneys, macrophages; Gamma – lymphoproliferative, latent in B lymphocytes


Infect, kills cells, intranuclear inclusions, giant cells; Genome persists in nucleus of neurons or lymphocytes; reactivation – replication and shedding of infective virus; ReactivationIradiation, mechanical, hormones, compromised

Herpes Simplex Type 1 & 2
Alpha

Subclinical, spread via contact; no viremia; fever blisters, genital herpes; Aphtous stomatitis (> involvement oif tongue); eczema herpaticum; HSV encephalitis (temporal lobes); Visceral disseminated; herpetic whitlow
Culture, antigen detection, EM, PCR; Tx - Acyclovir
Neonatal – usually type 2, aquired in utero or during delivery, muccocutaneous localized, disseminated liver, lung, CNS, encephalitis

Varicella-zoster
Alpha
1( infect. – chicken pox; contagious, spread during prodrome stage; reactivation (shingles) more common in adults; follows thoracic, lumbar, opthalmic nn. to skin; compromised = reactivation
Rash; compromised get pneumonia, encephalitis; vesicular erruption
Clinical manefestation, culture, serology for primary infect.; Tx. – pox (acyclovir); shingles (analgesics)
Shingles vesicle can transmit varicella to succeptible children & adults

Cytomegalovirus

60-70% sereopositive; oppotunistic
Congenital – maternal asymptomatic, fetal infect., classic: similar to erthroblastosis fetalis (dec. birth wgt., hemolytic anemia, brain damage), minor: resp. infect., hepatitis, some CNS, Asymptom: 90% no signs
Dx.: Owls’ eye;

Tx.: Gancyclovir
Post-natal – Transplant or primary resp. illness, <15 asymptomatic, all tissue, rare CNS; >15 silent infect., excretion of virus for months, compromised (all organs, CNS) transfusions (mono like, lymphotycosis)

Epstein-Barr

85% seropositive; Infects B lymphocytes; trans. by saliva, shed for life
Infect. mono – lymphadenopathy, many organs, causes reactive T lymphocutes; Burkitt’s lymph
Dx.: Antibodies to specific EBV antigens, EM, culture of virus
EBV antigens: EBNA (nuclear antigen), EA(D) (diffuse in cyto and Nucleus), EA® (restrict to cyto.), VCAviral capsd antigen

Herpesvirus 6A
Beta
95% seropositive
No primary or reactivation infect.; pneumo. in compromised; chronic assoc. w/ MS

Primary tropism for CD4 lymphs; latent in skin cells & lymph

Herpesvirus 6B
Beta
>95% by age 2
Acute infect. is roseola; no reactivation or chronic

Latent in macrophages and lymph

Herpesvirus 7
Beta
>50% by age 2
Roseola

CD4 tropism; latent salivary glands

Herpesvirus 8
Gamma

Isolated from Kaposi’s sarcoma



Family Poxviridae
Largets, most complex; linear dsDNA; no intergration in host, phospholipid mem.
Enrty – pH dependent, uncoating (mem. removed by cellular enzymes, viral protease release DNA); replication (all incytoplasm); Assembly (Guarnieri bodies); Realease(Exo. or lysis)




Smallpox
Variola major & minor
Not very contagious; flu prodrome followed by systemic

Dx.: clinical lesion, Guarnieri bodies in cytoplasm, EM
ERADICTAED

Vaccina
Replaced w attenuated smallpox


Immunity last 3-4 yrs.
Vac. complications – gangrenosum, encephalitis

Monkeypox

Monkeys to humans
Resembles smallpox

15% mortality

Cowpox

Rare disease of cows
Local hemoragic ulcers

Rodents & cats 1( host

Orf

From sheep or goats
Contagious pustular derm.; chronic gran. lesions
Dx.: poxvirus particles seen in EM


Paravaccina

Cows to humans


AKA pseudocowpox

Molluscum contagiosum

Low grade infect., no mortality; spread by close contact
Redish waxy, or pearly papules on skin
Tx.: resolves spontaneously


Tanapox

Monkeys to humans
Scanty vesicualr lesions don’t become pustular



Hepatitis Viruses
Differ by fanily, transmission, presence of viremia, mortality rates

Classical: jaundice, dark bile-conataining urine, low fever; Anicteric: anorexia, malaise, abnormal AST, ALT; Asymptomatic: very common



Hepatitis A
Piconavirdae enterovirus; small spherical, non-enveloped, linear ssRNA
Polypeptides – VP1, VP2, VP3; very stable, resist. to diethy ether and disenfectants; fecal-oral
Abrupt fever, jaundice 1 wk., hepatocell injury, regeneration; no carriers, chronicity, or complications
Dx.: anti HAV-IgM; Prophylaxis: addminister immunoglobin
Symptoms at 2-6 wks.

Hepatitis B
Hepadnavirdae; enveloped, icosohhedral nucleocapsid; HbsAg (envelope glycoprotein), HbcAg (core phosphoprotein), core enzymes (polymerase, rev. trans.); cir. dsDNA w/ complete (-) strands, incomplete(+) strand; small round or tubular (both no infect.) or spherical (infect.)
Req. a low amt. of serum for infect.; integrate inot host chrom.
Serum hep. – anorexia, malaise, 50% symptomatic, only 20% jaundice, last 1-4 wks.; most recover; chronicity rates 6-90% (neonates); chronic can lead to cirrhosis; risk of immune complexes; Risk = druggies, hemodyalysis
Passive HBIG – administered pre exposure; Active – recombinant vaccine which the gene for HbsAg cloned in yeast


Hepatitis C
Flavivirdae; (+) ssRNA; enveloped; replication in cytoplasm
80-90% post-transfusion hep.; parental transmission
75% subclinical; widely fluctuating ALT; 85% develop chronic disease; correlation btwn HCV and hepatocellular carcinoma
Dx.: anti-HCV IgG; conformity RIBA; PCR
Significant heterogeneity; precense of hypervariable regions in glycopro. E1, E2 = immune selection

Hepatitis D
Defective (-) ssRNA, requires HBV helper; HD antigen RNA core enveloped in HbsAG; transcription and genome rep.in nucleus
Parentally or sexually; coinfection-acute, opr superinfection
More severe, more fulminant, more chronic



Hepatitis E
Calcivirdae; spherical non-enveloped; very labile, (+) ssRNA (resembles rubella); neutralizing antibodies cross reactive
15-40 yr. olds; Chloestasis, no chronic, carrier, or cirrhosis
Like A but higher levels of bilirubin, and jaundice last longer

High mortatlity among pregnant women

Family Picornavirdae

(No-Enveloped)
Spherical, non-encapsulated; no lipid envelope; (+) ssRNA VPg protein; vRNA translated then cleaved
Genome infectious; entry by receptor mediated endo.; uncoating and rep. in cyto.; release by lysis.


Three Genus: Enterovirus, Hepatovirus, Rhinovirus

Genus Enterovirus
Humans only
Fecal-oral; resp. droplet; enters alimentary tract, rep. in intestinal cells, goes to lymph and blood to target, replicates again = local damage, excreted in mucous, stool, urine
Asymp. to paralysis
Cell culture; IgM serology for carditis or hemorrhagic conjunc.; no single croo-reactive capsid antigen; PCR meningitis, enceph.
> summer

Poliovirus
Entry by IgG-like molecule; 3 strains; 85% disease caused by 1
90-95% w/o symptoms; Spinal – infect aneterior horn; Bulbar – infect medulla & brain stem
Paralysis
Live attenuated (Sabin) – gut immunity, specific IgA, vaccine can replicate & spread, long term, don’t compromised
Killed virus (Salk) – IgG, good for compromised, no interference w/ concomitant enterovirus; but no IgA, no spread, short duration.  Salk then Sabin

Coxackievirus A


Herpangia, hand-foot—mouth, colds, acute hemoragic conjunctivitis



Coxackievirus B


Myocarditis, pleurodynia, pancreatitis



Echovirus


Meniongitis, encephalitis, Guillain-Barre, macul;opapular exanthem, URI/LRI, gastrointeritis



Enterovirus


Acute hemoragic conjunctivitis, hepatitis



Genus Rhinovirus
Human to human by hand or fomite
Can’t survive ingut, labile @ pH 3, uses ICAM-1 as receptor
Causes 50% of colds: profuse watery nasal discharge
Partial heterologous immunity, IgA short term


Family Caliciviridae

(non-enveloped)
Non-enveloped; 90 coat protein dimers, (+) ssRNA, bound to VPg like protein; RNA infectious, rep. in cyto.

Typical – icosahedral, cup-shaped; Amorphous – small round, feathery outline
Severe gastroenterits bu Norwalk


Family Astroviridae
(+) ssRNA, star shaped; rep. in cyto.; resist. heat & acidity
Fecal-oral
Gastroenteritis, principally in young children



Family Togavirdae

(enveloped)
(+) ssRNA; lipid envelope (E1,E2); infectious genome; cytoplasmic rep.; bud from membrane
Alphavirus – glycoproteins carry determinates common to certain species, species specific epitopes; binds to host by glycopro. spikes, recp.-med. endo., rep. machinery made, synthesize complimentary (-) RNA, transcrip. (-) produces (+) RNA, packaged, buds through plasma mem.; infect by mosquitos, rep. in vasc. endo., targets all organs, in CNS = neuronal necrosis
Alpha – clinical: silent, fever; Eastern, western, Venzuelan equine enceph can be lethal); Dx.: clincal man., geographic, culture neuro. tissue; Chikungunya, O’nyong-nyong

Rubivirus – no cross reactiveity w/ alpha, only one species; rep. same, but different order, & enevelope from bud off intracytoplasmic mem.; minmial in people, no mortatlity; Congenital rubella (devastating) – fetal death, neuro. sequela, live vaccine has helped

Family Flaviviridae
(+) ssRNA; Mature on endoplasmic reticulum, and golgi; transmitted by arthropod
Hemorrhafic fever, encephalitis
Yellow fever, Dengue, Japanese encephalitis, Hepatitis C



Family Coronoviridae
(+) ssRNA, largest genome; enveloped w/ large club shaped peplomers; bud from endoplas. & golgi

URT, Feline infectious peritonitis



Family Filoviridae
(-) ssRNA; surface projections; 5  major proteins

Marburg hemorrhagic fever; Ebola



Family Bunyaviridae
(-) ssRNA; spherical, enveloped; L seg. (RNA poly.), M seg. (glycoproteins), S seg. (neucleocapsid protein); allows antigenic shift
Enters by phag., trans. & rep. in cyto., mature & assembled in golgi
Sever enceph. or hemorrhagic fever; California & LaCrosse enceph.; hantavirus



Family Arenaviridae
Spherical envelope; 2 RNA molecules; club shaped spikes for attachment
Mild persist. disease in host, but lethal hemorrhagic fever or enceph. in humans
Lymphocytic choriomengitis, Tcaribe, Lassa fever group



Family Reoviridae
dsRNA, double shell, no envelope; 
In by phag.; outer shell digested by lysosome; Trans. in core w/mRNAs extruded through holes in capsid; rep. of reoviridae makes mRNAs tahtare translated in cyto, & assembled into inner cores; pack then released
Orbivirus – Blue tongue disease in sheep & cattle; Coltivirus – Colorado tick fever; Orthoreovirus – rash, resp. infect; 

Rotavirus – fecal-oral, req. sialic acid for bindng and pancreatic trypsin for infectivity; infects int. mucosa, IgG made but not protective, IgA helps eraicate but only partial protect ag. reinfect.; ELISA; treart supportive

Family Orthomyxovir.
Segemtned ssRNA (8 pieces); helical; high antigenic change rate; Lipoprotein envelope; Hem. projections; 8 seg. assoc. w/transcriptase; internal capsid (neucleocapsid) AKA “S” deterimines group; External V (HI, NT); Hemagglutin & Neuraminidase spikes
A – animals, man; B - 1( man; C – no epidemic; pandemic – major changes, epidemic – minor; person to person; URT w/no viremia, necrosis of infect. cells; virus itself is toxic; Path. Mech. – antigenic shift & drift of HA, NA destruct. of mucous; HA fusion of viron w/epithelial cell
Chills, rhinitis, retro-orbitla pain, fever; from inapparent to sever; bronchopneumonia

Complications – Guillain Barre, Reye’s syndrome (50
% die)
Dx.: Innoculate throat washings in hen eggs; Vaccine especially for eldery & physicians; IgA is needed for protection; can use HA, NA to immunize; Vaccines – whole, split, subunit
Antigenic drift minor ( 1( in HA; original antigenic sin; antigenic shift major ( in HA or NA

Family Paramyxovirus
Helical neucleocapsid c assoc. transcriptase; one large (-) ssRNA; envelope glyco-proteins – HA, NA on same gene, F – hemolytic and cell fusion
Since HA & NA on same = HN


Three genera – Paramyxovirus, Morbillivirus, Pneumovirus

Parainfluenza virus
Trans. by aerosol, resp. droplets; Type 1+ 2 – croup; Type 3 – bronchitis, type 4 – mild URI
Hemagglutinin, Neuroamindase, Fusion protein

Dx.: Hemagglutination, adsorption
Genus - Paramyxovirus

Mumps virus
Saliva, resp. droplets
HA, NA, F; primary rep. in epithelium; viremia to parotid; 30% asyptomatic
Complications – orchitis, vaginal meningitis
Dx.: complement fixation; hemagglutination inhibition
Genus - Rubela virus

Measles virus
Single antigenic type; inhalation
HA & F; More severe; infects/ epithelial cells; lympho. and viremic spread, rep. in conjunctiva, resp. tract, autoimmune enceph.
Kopolik’s spots, Subacute sclerosing panencephalitis; croup; CNS
Dx.: Clinical, hemagglutination, ELISA
Genus - Morbillivirus 

Resp. Syncytial Virus
Heat labile; Does NOT agglutinate RBC; Resp. droplets
F protein only
Acute bronchitis; URT/LRT; SIDS
Dx.: Virus isolation – syncytium form.; cell culture; Tx.: Ribavein
Genus – Pneumovirus



Family

Rhabdovirus
Envelope; (-) ssRNA; RNA dependent RNA polymerase in viron; very stable
Bite, inhalation; bats symptomless; mutiplies in muscles; spread by nerves; no viremia; Negri Body; moves extremely slowly; long incubation
Malaise, headache, excitement, hallucinations; total organ shut down
Dx.: Brain anterior horn smear; negri bodies; serology

Tx.: lurry vac. (live); human diploid cell vac.; Wash; inject hyperimmune globin, vac.


Ebola
Filovirus

heahache, myalgia, rash, shock



Rubella
(+) ssRNA; envelope; HA on slike
Resp. Droplets; cervical lymph. replication; viremia by 14 days; rash for 2-3 days
3 day rash; teratology – 1 month 50%, 2-20%, 3-5%; Precense of inc. IgG, and IgM
Dx.: inteference test (rubella interferes w/ ECHO cytopath.); HA inhibition; live vac., no spread, and no harm to fetus; 95% make antibodies`
Classic triad – cataracts, ht. defects, deafness
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