	VIRUS NAME
	DISEASE/MANIFESTATIONS
	IDENTIFYING PROPERTIES
	TYPING/CULTURE/TESTS
	VIRULENCE FACTORS
	IMMUNITY/
VACCINE/TX

	Viruses General

filterable
Virion = nucleic acid genome + protein coat (capsid) = Nucleocapsid

Enveloped – Lipoprotein envelope surrounds genome + capsid; respiratory, blood-borne transmission; environmentally labile (very sensitive); antigenic, membrane fusion, adhesion; budding release

Naked Capsid – Consists only of a genome + capsid; fecal-oral transmission; very resistant; lysis release
	Replication 

EARLY PHASE – Recognition, Attachment, Penetration, Uncoating
LATE PHASE - Macromolecular Synthesis (transcription, translation), Assembly of Virions, Release of Virions from Host

ECLIPSE PERIOD – Window period, hard to dx, non-infective

LATENT PERIOD – No EC virus particles are detected, infective after

Mutations – Bad viral polymerases, poor error checking allow huge numbers; DIP’s – deletion mutations; why we aren’t overrun by viruses

Obligate Intracellular parasites
	DNA – INFECTIVE

Uncoat/synthesis/assembly in nucleus; except Pox
Use HOST cell’s DNA polymerase II (except Pox)

Symmetry - Icosahedral (except Pox)

ds-double stranded; ss- single stranded

possess infective genomes

RNA

(+) INFECTIVE (except Retroviruses)

(-) NOT INFECTIVE (must transcribe viral RNAP((+)RNA to be translated)
uncoat, synthesis, & assembly in cytoplasm; except Influenzas
ss(+) like mRNA; do not carry RNA polymerase; possess infective genomes

ss(-) antisense to mRNA; do carry RNA polymerase

ss ambisense; (+) and (-) pieces attach end to end

ds carrying both (+) and (-) strands

segmented – each piece encodes protein

Symmetry – Helical, Icosahedral, Complex
	Inclusion bodies in tissues

Electron microscope

Animal inoculation

Cell culture isolation – gold standard for dx 

Cytopathic effects (CPE) in culture

Hemadsorption – bind to RBC

Hemadsorption inhibition – block binding to RBC via anti Ab

Neutralization – virus incubated with antisera before culture – not infective

Heterologous interference assay – host cells not infected, add virus and see CPE develop; host cells infected, add virus and not see CPE develop

Serology (ELISA/IFA) – level of Ab against viral antigen (for EBV, Hep(A-E)V, HIV, HTLV-1, arboviral infects) 4X rise from acute ( convalescent == acute infection
	ONCOGENIC/TRANSFORMING

(15% of all cancers caused by viruses; multi-stage process)

DNA viruses – genome can be integrated or episomal; Most bind to and inactivate tumor suppressor genes – Rb,p53
RNA viruses – always integrate into host cell chromosome; produce viral progeny & transformation in the same cell; carry viral oncogenes (v-onc)  relating to c-onc genes that turn on cell-growth; Human oncoviruses = Exogenous (spread horizontally) & slow w/ NO onc present; must be transactivated
{Endogenous- vertical trans, not pathogens}

c-abl ( translocation ( CML

c-fos ( trans-activation ( Human T cell LL

c-ras ( point mutation ( bladder ca

c-myc ( amplification ( sc lung/breast ca
	DRUGS

Amantidine (Influenza A)

Acyclovir (HSV)

Zidovudine {AZT} (HIV)

Nevirapine (HIV)

Ribavirin (RSV, Hantavirus)

Foscarnet (HSV, CMV, HIV)

Indinavir (HIV)

VACCINES

Live attenuated (Polio OPV, MMR, VZV)

Inactivated whole (Influenza A & B, Polio IPV)

Viral Subunit (HBV)

Recombinant – Future (Rabies, HBV)

DNA – Future (AIDS, Hanta, Ebola, Dengue, Flu)

	ADENOVIRIDAE

Adenovirus

Transmission - Fecal-oral, fomites, respiratory, swimming pools with low Chlorine, human-human, direct

47 serotypes; wide spread in nature; by 10 yo, most have had infection
	ACUTE FEBRILE PHARYNGITIS – kids < 3 yo; mild flu-like; 3-5 days (serotypes 1,2,5)
PHARYNGOCONJUNCTIVAL FEVER – kids > 3 yo; mild flu-like w/ conjunctivitis (serotypes 1,2,5)
ACUTE RESPIRATORY DISEASE – high fever, severe, life-threatening; military in basic training (serotypes 4,7)
CONJUNCTIVITIS – 3-5 days

EPIDEMIC KERATOCONJUNCTIVITIS – fomite/dust spread; workers in shipyards in WWII; 1-4 weeks, vision problems with keratitis last months

GASTROENTERITIS – #2 cause of GI in kids; 8-12 days (serotypes 40,41)
HEMORRHAGIC CYSTITIS – boys; UTI sx, < 7 days

DISSEMINATION – only in immunocompromised ( hepatitis, meningitis, encephalitis
	Naked Capsid, medium Icosahedral

dsDNA, linear with terminal protein attached to 5’ end of each strand ( primer for DNA replication

Penton Fiber – viral attachment protein, toxic
Makes own DNAP
	CPE – Cluster of grapes

Sx – URT w/ preauricular adenopathy

Culture takes 6 days

Gram stain to RO Strep pyogenes
IFA – respiratory/conjunctival

ELISA – for infants w/ GI probs (40,41)
	Contagious before symptoms

ONCOGENIC/TRANSFORMING: NOT in humans, only in animals; viral genome must integrate into host DNA; binds to & inactivates tumor suppressor genes (p53, Rb)
E1A protein modifies Rb and p107 ( inhibits antiviral response
E1B protein inactivates p53 ( blocks apoptosis

Enters in resp, eye, GI, incubates 4-5 days; Replicates in lymph nodes, persists in lymph for long time
	Immunity – Ab (resolves lytic infections) & CMI (limits persistent infections)

Tx – None

Vaccine – Military for Acute Respiratory Disease (4,7); not good for most since kids get 1,2,5

Control – proper hygiene

	PARVOVIRIDAE

Parvovirus B19

(requires actively replicating cells)

Transmission - Respiratory aerosol & oral secretions, fomites, blood, placenta (vertical)

wide spread in nature; 65% > 40 yo have Ab; late Winter/early Spring
	ERYTHEMA INFECTIOSUM {Fifth Disease} kids
(Biphasic): 1st Stage Infectious, Febrile– after 8-11 day incubation; viremia w/ flu-like sx for 3 days; particles shed from respiratory tract; Ab develop to resolve infection

2nd Stage Symptomatic, Non-Infectious– after 17-24 days; “slapped cheek” rash (face 1-4 days, then arms/legs/trunk over 1-2 weeks); rash/arthritis due to IgM-PV B19 immune complex deposition
POLYARTHRITIS – adult women in 2nd stage

TRANSIENT APLASTIC CRISIS – in both stages; Hb ( big; resolves in 7-10 days; watch sickle cell/thalassemia

HYDROPS FETALIS – anemia, jaundice, CHF ( miscarriage?; sero(-) mom gets virus when preg (X placenta)
	Naked Capsid, Icosahedral

ssDNA, linear (( strands in equal ratio)

Smallest of all viruses (only encodes 5 proteins)
	Sx (not Rubella)
B19 specific IgM
Rising specific IgG (2-3 weeks)

PCR – of blood for viral DNA

ELISA – of stools if have aplastic anemia
	Contagious before Rash
Requires actively replicating cells

Prefers erythroid precursors; Virus binds to Erythrocyte P antigen (globoside) and is taken in; 

Requires factors found in cell in S phase
DNA Replication – Rolling hairpin mech
Enters in resp, and ( bone marrow for replication ( erythroid precursor destruction
	Tx – None (blood transfusion for aplastic anemia)

Vaccine – None

Control – None

	PAPOVAVIRIDAE (PApilloma, POlyoma, Simian VAcuolating SV-40, viruses)

Papillomavirus

Transmission - person-person direct, STD, birth canal, fomites; need break in skin/mucous memb; months to years

70 serotypes; common, asx, 20-60% adults infected in US; #1 STD
	COMMON WARTS – most common; hands/feet (Butcher’s)

PLANTAR WARTS – sole of foot, deep, vascular, painful

BENIGN TUMORS OF HEAD/NECK – conjunctival, oral, laryngeal (obstruction in kids) papillomas

FLAT (JUVENILE) WARTS – smooth, kids face/neck/head

EPIDERMODYSPLASIA VERRUCIFORMIS – (5,8,14); genetic w/ warts on 30% of skin (sun exposure ( ca)

ANOGENITAL WARTS - (6,11); condyloma accuminata, penis, peri-anal, labia

CERVICAL DYSPLASIA/CA - (16,18); 5% of PAP smears show koilocytotic cells; 1st dysplasia (most go away); takes 1-4 years for ca (#2 ca death for women)
	Naked Capsid, Icosahedral

dsDNA, circular

Depends on host cell DNAP/RNAP to replicate Factors in skin/mucosal cells affect replication Correlated with Keratin expression

Basal cells ( epidermal hyperplasia ( koilocytosis

(viruses shed upon sloughing)
	Sx (genital warts vs. molluscum contagiosum; epiderm verruc vs. versicolor/flat warts)

Histology –hyperkeratosis and hyperplasia of prickle cells

Koilocytes = dark nuclear inclusions (cervical HPV)

in situ hybrid – for HPV 16,18
	ONCOGENIC/TRANSFORMING

Cervical Ca

Permissive cells – replicate(cell lysis/death

Non-permissive cells – induce infection ( transformation (HPV episomal genome in host DNA; needs cofactor)

E1/E2 inactivated and E6/E7 expressed
E6 binds to and inactivates p53
E7 binds to and inactivates Rb and p107
	Immunity – CMI (causes spontaneous resolution)

Tx – Meds to remove warts; surgery

Vaccine – working on one for 16,18

Control – avoid contact, limit sex partners

	PAPOVAVIRIDAE

Polyomavirus  (JC & BK viruses)

Transmission - respiratory

Ubiquitous, 100% of kids by 10 yo have BK Ab; 60-80% of adults have been infected by JC
	1o infection – almost always asx

Reactivation in immunocompromised, pregnancy

JC virus (establishes in kidneys, B cells, and monocytes; shed in urine) - PROGRESSIVE MULTIFOCAL LEUKOENCEPHALOPATHY (PML) –slow onset virus; neuro sx (aphasia, ataxia, visual field defects, CN probs ( dementia/coma/death in 6 months)

BK virus (establishes in kidneys; shed in urine; renal transplants can shed asx) – UTI; URETERAL ULCERATION/STENOSIS, HEMORRHAGIC CYSTITIS (bone marrow transplants)
	Early coding region – T, middle t, t

Late coding region – capsid proteins

Non coding region – origin of replication
	Histology – of brain tissue for PML w/ sx (see lesions, demyelination, no inflammation)

EM – of brain tissue
Urine cytology

Culture takes months
	ONCOGENIC/TRANSFORMING

NOT in humans yet; not teratogenic
Large T - binds to and inactivates p53/Rb
middle t – oncogenic, integrates into host cell DNA

small t - cell transformation

Enters in respiratory tract ( lymphocytes ( kidneys (replication blocked in immunocompetent people)
	Tx – Nucleoside analogue drugs w/ limited success

Vaccine – None

Control – None

	HERPESVIRIDAE Alpha (lytic) 

Herpes Simplex virus

Type 1 (above the waist)

Type 2 (below the waist)

{both types can infect same tissues}

Transmission – direct contact w/ secretions (oral/genital; not have to see lesions), HSV1 mostly oral contact in kids; HSV2 via sex (NOT in kids); mom to infant at birth (worse if 1o)

Ubiquitous, broadest tissue tropism, human only

FAST replication (peaks at 6-8 hours)
	1o infections by HSV1

GINGIVOSTOMATITIS – most in < 5 yo; fever, sore throat, lesions throughout mouth

HERPETIC PHARYNGITIS - most in > 5 yo; no gingivostomatitis

FOLLICULAR CONJUNCTIVITIS/BLEPHARITIS

1o skin infections
HERPETIC WHITLOW – lesions on fingers, systemic…

HERPES GLADIATORUM – wrestlers and skin abrasions

1o infections by HSV2
GENITAL HERPES – sex w/ infected person; lesions wherever you did it; 5-10% get transient meningitis
Recurrent infections

HERPES LABIALIS – cold sores/fever blisters; prodrome (itching, burning); painful vesicles; non-systemic

HERPETIC KERATITIS – dendritic ulcers in cornea of ONE eye ( blindness

RECURRENT GENITAL HERPES - prodrome (tingling, burning) before lesions; shed virus even after healing
Complications

CONGENITAL INFECTION OF NEONATE – localized, rarely fatal skin lesions or fatal dissemination

HSV ENCEPHALITIS – (#1 cause) to brain from HSV1; necrotizing hemorrhages in one temporal lobe; fatal 80% but permanent damage if live

Immunocompromised

ECZEMA HERPETICUM – via existing eczema (fatal w/ 2o bacteria infection)

VISCERAL/DISSEMINATED HSV - everywhere
	ALL HERPESVIRIDAE:
Enveloped, Icosahedral, glycoprotein-studded

dsDNA, linear

2nd largest viruses

Icosadeltahedral capsid (assembled empty in nucleus, then DNA packed)

Tightly controlled temporal regulation:

3 phase transcription/protein synthesis – 

( proteins - immediate/early, regulates transcription

( proteins – delayed/early, inactivate (’s, DNAP, thymidine kinase, genome replication (by viral DNAP)

( proteins – late, structural
	Cowdry Type A (eosinophilic) multinucleate giant cell intranuclear inclusion bodies in respiratory/skin cell lesions

CPE – Ballooning

HSV1 vs. HSV2 by glycoprotein G

IFA - scrapings from lesions detects antigens

Culture – most definitive to see if infected

Serology – dx 1o infection or see immunity

PCR
	REACTIVATION by factors affecting skin and nerves (irradiation, mechanical), hormones, emotions, immunologic

HSV binds heparan sulfate on hot cell

1o target (lytic infections) – Mucoepithelial cells, fibroblasts

(syncytia form, cell lysis, thin walled vesicles appear)

Latent target – Neurons (immune system stims; retrograde to dorsal root ganglion; HSV1 – trigeminal; HSV2 – sacral; repress ( and make latency associated transcripts - antisense)
	Immunity – CMI essential for stopping acute attack

Tx – Acyclovir for serious active infection; Foscarnet if resistant; Vidarabine for encephalitis or neonate HSV
Vaccine – None

Control – wear condom, no sex with active lesions, C-section birth if mom

	HERPESVIRIDAE Alpha

Simian Herpes virus B

Transmission – contact w/ secretions (oral/genital)
	BIOSAFETY LEVEL 4 PATHOGEN

Fatal, none are asx; lesion at entry site, severe HA, fever, hemorrhagic encephalitis, organs
	Rhesus monkey - Natural pathogen

BIOSAFETY LEVEL 4
	Culture
	1o target (lytic infections) – Mucoepithelial cells, fibroblasts
Latent target – Neurons
	Tx – Acyclovir; wash bitten area w/ bleach, soap

	HERPESVIRIDAE Alpha

Varicella Zoster virus

Transmission 

Varicella – highly contagious; respiratory droplets in prodrome and lesion contact

Zoster – lesion contact by susceptible person leads to Chickenpox
	CHICKENPOX (Varicella) – endemic, infection rate = birth rate; may drop w/ vaccine; 90+% adults have Ab; 20% will develop shingles; mild in childhood; incubate 2-3 weeks, fever, rash (crops of lesions) on trunk; mucous memb lesions; itch; macule ( vesicle ( pustule ( crusted scab (infectious until very last lesion scabs over)

Complications: (worse if immunocompromised) Cerebellar ataxia, ENCEPHALITIS, Pneumonitis, Guillain Barre (per-ipheral polyneuritis), Visceral/disseminated infections, Congenital infection of neonate (mom gets w/in 5 days of deliver or baby gets w/in 48 hrs of birth), Reyes syndrome (acute encephalopathy w/ fatty liver/renal tubules - ASA)

SHINGLES (Zoster) – Reactivation (must have had Chickenpox); more in elderly, immunosuppressed (chronic); painful rash on dermatome
Complications: Postherpetic neuralgia (intense pain in > 50 yo), Ophthalmia (loss of sight), Encephalitis
	Smallest genome of Herpes viruses

Only enveloped virions are infective

Slower replication

Replicates first in respiratory tract ( blood/lymph ( RES ( 2o viremia and see rash
	Cowdry Type A (eosinophilic) multinucleate giant cell intranuclear inclusion bodies in respiratory/renal/liver cells

Sx

IFA – from lesions for VZV

Culture – if atypical lesion

Serology – for immunity; use sensitive techniques (IFA, ELISA)
	Contagious before symptoms

1o target (lytic infections) – Mucoepithelial cells, fibroblasts
Latent target – Neurons
	Immunity – CMI essential for stopping reactivation

Tx – Don’t treat Chickenpox in kids if normal; IV Acyclovir for serious, life-threatening infection; Oral Acyclovir heals shingles but not help pain

Vaccine – live attenuated Oka strain; 12-18 months old

Control – HIV avoid exposure

	HERPESVIRIDAE Beta (non-lytic)

Cytomegalovirus

Transmission – body fluids, organs, direct, vertical, source based on age

Human form only replicates in human cells; Apparent only in neonate and immunocompromised
	ADULT/CHILD INFECTIONS - immunocompetent asx; may have heterophile-NEG mono (no Ab); Complications if ( immune system ( Guillain Barre, hemolytic anemia, etc.

CONGENITAL/NEONATE – transplacental or intrauterine (1o infection in 1st–2nd trimester; 10-15% get birth defects –Cytomegalic Inclusion Disease); #1 for viral birth defects (hearing loss, mental retardation); may be still born, jaundice, low birth weight, microcephaly (excrete CMV w/in 1 week)
PERINATAL – asx at 1st, but epilepsy, deafness, mental or behavioral problems at 2-4 yo (excrete CMV w/in 2-4 weeks)
TRANSFUSION ACQUIRED – appears like mono

ORGAN TRANSPLANT ACQUIRED – life threatening; bone marrow trans ( pneumonia; liver trans ( hepatitis; kidney trans ( rejection
AIDS – adult/child; chorioretinitis (15%), encephalitis, colitis, esophagitis (10%)
	
	Histology - Owl’s Eye (basophilic) intranuclear inclusion bodies – pathognomic
Culture –shell vial amplification; definitive

Serology – seroconversion dx 1o infection; IgM not mean only 1o here, could be reactivation

IFA – direct antigen detection
	1o target (non-lytic) – M(, epithelial cells, fibroblasts
Latent target – Lymphocyte, bone marrow, KIDNEYS, glands

Immune system evasion – moves cell to cell; ( cell expression of MHC I; Fc Ab receptor on envelope (wrong way so not work)
	Immunity – CMI essential for resolving 1o and stopping reactivation

Tx – Gancyclovir & Foscarnet for severe infection in immunocompromised
Vaccine – None

Control – Screen blood, organs esp. for neonates

	HERPESVIRIDAE Beta

Herpes virus 6
Herpes virus 7

Transmission - saliva

80% adults have HV6 Ab; 50% kids have Ab for HV7 by 2 yo
	HV6 – adults (asx); infants/kids (sudden high fever for 3-5 days, then after ( fever, sudden rash (
ROSEOLA INFANTUM – pale red macular rash for minutes-days); Reactivation – ONLY in immunosuppressed (mono, hepatitis)

HV7 – some ROSEOLA INFANTUM; no reactivation
	
	Sx

Serology – specific IgM or 4X ( in specific IgG
	1o target (non-lytic) – CD4+ T cells
Latent target – M(, salivary glands
	Tx – Gancyclovir & Foscarnet for severe infection in immunocompromised; otherwise, sx

Vaccine – None

Control – None

	HERPESVIRIDAE Gamma (lytic/non-lytic)

Epstein-Barr virus

Transmission – saliva (intimate contact or sharing utensils)

One of most prevalent viruses; 95% adults in industrialized countries are sero+; children in underdeveloped countries are asx; 30X more in whites in US; >90% asx shed virus for life; Very specific host range
	INFECTIOUS MONONUCLEOSIS – 30-50 day incubation, prodrome; lymphadenopathy and sore throat w/ fever, tonsillitis, hepatosplenomegaly; strawberry throat rash in 10% (give Ampicillin and WILL get rash); resolves in 2-3 weeks

Complications ( Guillain Barre, hemolytic anemia, splenic rupture, encephalitis

CHRONIC EBV INFECTION – tired/fever/HA/sore throat

HAIRY ORAL LEUKOPLAKIA – AIDS patients

B CELL LYMPHOMA - in immunosuppressed

AFRICAN BURKITT’S LYMPHOMA – jaw/face in kids in endemic malarial (cofactor) regions

NASOPHARYNGEAL CA – Chinese, Eskimos, N Africa
	gp350 binds Cd3(CR2/CD21) for entry into host cells; only expressed on B cells and  nasopharyngeal epithelial cells
1o - Infect oropharyngeal epithelial cells, virus shed in saliva, enters B cells in lymph, replicates, disseminates into RES (asx; 30-50 days)

Latent – alters action of B cells; EBNA-1 binds to and activates EBNA-2 which immortalizes the cell; ( B cell GF, B cell makes IgM (heterophile Ab)

Immune evasion – encodes BCRF-1 (analog of IL-10) to block TH1 response
	Lymphocytosis - Proliferating T cells – atypical reactive lymphocytes (Downey cells) ( up to 90% to total WBC ( lymphadenopathy and hepatosplenomegaly

Heterophile Ab – rare in kids

EBV specific Ab – need to dx other than IM
	1o target (lytic/non-lytic)– B cells, nasopharyngeal epithelial cells
Latent target – B cells, nasopharyngeal epithelial cells
ONCOGENIC/TRANSFORMING

Burkitt’s B-Cell Lymphoma
(expression of EBNA-1(EBV episomes in host; Chrom translocs on Chrom 8( (expression of c-myc (turn on cell-growth)

Non-Burkitt’s B-Cell Lymphoma

EBNA-5 binds to/inactivates (p53, Rb)
EBNA-2, LMP-1/2 stim growth promoters

Nasopharyngeal Ca

(expression of EBNA-1,LMP-1/2
	Immunity – CMI CD8+ T cells react to EBNA-2 to kill infected B cells; need rxn or B cells proliferate ( lymphoma
Tx – None

Vaccine – None

Control – hygiene?

	HERPESVIRIDAE Gamma

Herpes virus 8
	KAPOSI’S SARCOMA

AIDS patients
	
	
	ONCOGENIC/TRANSFORMING
Kaposi’s Sarcoma

episomes in host
	

	POXVIRIDAE (Orthopoxvirus)
Variola

Transmission – respiratory drops, pustule scabs

Gone due to vaccine( human only, 1 serotype, no asx carriers, see sx
	SMALLPOX – eradicated in 1980 due to vaccine; was devastating; some countries still stock virus; 12-14 day incubation then high fever, HA, back-pain, maculopapular rash centrally on face and on limbs, less on trunk; scabbing ( crusting ( disfiguring pocks 

2 Versions:

Variola Major – severe w/ 25-50% mortality

Variola Minor (Alastrim) – less severe w/ 1% mortality
	Enveloped

dsDNA, linear w/ fused ends

ONLY DNA virus that replicates in the cytoplasm

Largest of all DNA viruses

Complex (all other DNA viruses are Icosahedral)

Uncoat in 2 step process, Early/Late: immediate early genes are read while genome is still in nucleocapsid core
	Histology - Guarnieri bodies - cytoplasmic inclusion body factories where replication takes place

Culture

Sx

Electron Microscope
	
	Tx – Rifampicin (antibiotic) inhibits assembly of mature virions

Vaccine – Vaccinia eradicated disease

	POXVIRIDAE (Orthopoxvirus)

Vaccinia

Transmission – vaccination
	SMALLPOX VACCINE – was a cowpox, but now lab strain; stocked still, but not used anymore; scabbing ( crusting ( one pock; Complications: Encephalitis (30% death); Vaccinia gangrenosa (if defective immunity; fatal); Eczema vaccinatum (if had atopic dermatitis); Generalized (benign, <1 yo); Congenital (bad, still born or born w/ pox)
	Possible vector for immunizing kids from many diseases
	
	
	

	POXVIRIDAE (Parapoxvirus)

Milker’s Nodule virus
	MILKER’S NODULE (Paravaccinia) – firm, purple nodule on hand that itches; appears after 5-7 days; from contacting lesion on infected cow’s udder; resolves in 1-2 months; NOT protect from Smallpox
	
	
	
	

	POXVIRIDAE (Parapoxvirus)

Orf virus
	ORF (Contagious Pustular Dermatitis) – from infected sheep, goats, or fomites; papule after 3-6 days – red center surrounded by white ring; fever, LAD, local pain; resolves
	
	
	
	

	POXVIRIDAE (Molluscipoxvirus)
Molluscipox virus

Transmission – direct contact w/ lesions (sexual) or fomites
	MOLLUSCUM CONTAGIOSUM – low grade, no mortality; nodules or wart like lesions on axilla, trunk, or genitalia (Pearl-like); heal on own
	
	CANNOT Cultivate in egg

NO culture
Histology – of lesions for molluscum bodies
	
	Tx – surgery/cauterize

	
	
	
	
	
	

	PICORNAVIRIDAE

Hepatitis A virus (Short Incubation)

Transmission – fecal-oral
Epidemic with poor sanitation, shellfish in dirty water
	HEPATITIS A (incubation 3-5 weeks); abrupt onset; very low mortality; mild in kids; CLASSIC HEPATITIS SX in 1st 2 weeks (fatigue, N/V, anorexia, fever, RUQ pain), ICTERUS (66% adults; rest are ANICTERIC but w/ other sx) in 3rd week; recover < 4 months {ASX HEP has only Ab & ( AST/ALT}

NO chronic hepatitis, carrier state, cirrhosis, or 1o liver ca
	Naked Capsid, Icosahedral
(+) sense   ssRNA

one of most stable viruses that infect us
	( ALT and AST
ELISA – HAV specific IgM Ab at onset of sx; IgM gone after 3-6 months and see HAV specific IgG
	CTL’s mediate liver damage

Replicate in intestines, shed viruses in feces, persist in liver
	Immunity – Lifelong after recovery

Tx – sx’s; Ig prophylaxis

Vaccine – killed virus (lasts several years)

Control – better sanitation; chlorinate water; good hygiene

	HEPADNAVIRIDAE

Hepatitis B virus

Transmission – Parenteral, sexual, transplacental; virus in ALL secretions

Worldwide (1 million deaths/yr); PHC = HBV in SE Asia; drug users, health care workers, institutionalized, blood transfusions; infection progress much more in infants and immunosuppressed
	HEPATITIS B (LONG incubation 8-16 weeks) 

ACUTE INFECTION – insidious onset; Prodrome (from immune complexes) w/ fever, rash, urticaria, arthralgia; Preicteric w/ N/V, malaise, anorexia; Icteric/Anicteric w/ itching, abd pain, (AST/ALT (icteric-jaundice, dark urine, pale stools); Recovery 1 month-1 year in adults (mild in kids)

FULMINANT HEPATITIS – 1% of icteric patients; escape immune sys(smother liver(perm damage(death (10 days); Co-infect w/ HDV can cause; Giving steroids to stop immune damage can trigger 

IMMUNE COMPLEX DISEASE – Ab neutralize HBsAg decoys; serum-sickness like by deposits in membranes

CHRONIC PERSISTENT – chronic infects in 10% of adults and 95% of infants; 70% persistent; NO clinical sx, no major liver damage, HBsAg in blood, (AST/ALT

CHRONIC ACTIVE – 30% of chronic have active; long-term regenerative liver damage; HBsAg in blood, (AST/ALT; cycle of necrotic foci(repair(necrosis(repair(cirrhosis( 1o hepatocellular ca

1o HEPATOCELLULAR CA – 80% from HBV 20-50 yrs prior; continued growth/repair (HBV X)

COMBINED HBV/HDV INFECTION – can lead to Fulminant Hep; Co-infection (simultaneous); Super-infection (HBV already present) – only 3 week incubation; 20% fatal
	Enveloped, small (VERY STABLE)

Partial dsDNA, circular (1 complete/1 incomplete strand)

4 proteins:

S – HBsAg; surface envelope antigen likes to attach to liver cells (Dane particles (S frags released ( serum of infected people)

C – HBcAg; core antigen; truncated form, E HBeAg
X – transcriptional activator

P – polymerase; reverse transcriptase & DNAP function

Replicates through an RNA intermediate (in cytoplasm)
	Ground-glass hepatocytes – intracellular build-up of HBsAg for ca

Serology – see HBV antigens and Ab’s

HBsAg – 1st marker present = active & severity of infection

HBeAg - active infection & infectivity
HBV DNA – high viremia and (infectivity
Anti-HBs Ab – immunity or recovery
Anti-HBc Ab – present or past infection
Anti-HBc-IgM – current infection
Anti-HBe Ab – low infectivity
	Only very small amount needed to infect

ONCOGENIC/TRANSFORMING
1o Hepatocellular Ca

HBsAg found intracellularly; HBV DNA integrated into HOST cell genome

HBV X transactivates PKC so it deregulates expression of cell oncogenes
HBV ( 1o hepatocellular ca in chronic HBV carriers
Antigenic variation (4 strains: ayw, adw, ayr, adr) – medical/legal evidence for suspected carrier

Blocking of Ab’s – large #’s of HBsAg secreted in replication become Ag decoys and bind Ab
	Immunity – CMI critical for recovery but causes liver damage (insufficient T cell response shows mild sx w/ unresolved infection(chronic hepatitis); anti-HBV Ab’s protect from reinfection
Tx – None; NO steroids; liver transplant

Vaccine – HBV recombinant (also prevents HDV, stops perinatal trans) – for infants, health care workers, high risk

Control – universal precautions, screen blood donors

	FLAVIVIRIDAE

Hepatitis C virus

Transmission – Parenteral, sexual, transplacental

Many serotypes, common in IV drug users (and coke sniffers w/ same freq)
	HEPATITIS C (incubation 5-10 weeks) –HBV-like sx but not as severe and NO jaundice; ALT levels fluctuate; few fulminant cases, but 2/3 get CHRONIC PERSISTENT HEPATITIS ( 1/3 of those ( CIRRHOSIS and/or 1o HEPATOCELLULAR CA (say no to your transplant)
	Enveloped, Icosahedral
(+) sense   ssRNA

nonsegmented
Very persistent, “hangs around forever”

Serotype 1 in USA (hard to recover from this type)
	Sx

ELISA/RIBA – Ab detection

Viral load test – see HCV
	Reproduces 1 trillion times per day
Serotype 1 – can’t treat

ONCOGENIC/TRANSFORMING
1o Hepatocellular Ca
	Immunity – Ab’s develop but not protect

Tx – None for Type 1; IFN-( + Ribavirin + Amantidine for other types; support; liver transplant (#1 reason)

Vaccine – None yet

Control – Screen donor blood

	DELTAVIRIDAE

Hepatitis D virus (Delta Agent)

Transmission – Parenteral, sexual

< than HBV; outbreaks in drug users
	HEPATITIS D (incubation 8-16 weeks for co-infection; 3 weeks for superinfection) – HBV must already be present or acquired at same time:  Co-infection (slower); Superinfection (rapid); Makes HBV WORSE; 40% of FULMINANT HEPATITIS associated w/ HBV (80% fatal)
	Circularized condensing into a Rod shape

(-) sense   ssRNA (forms a ribosyme)
Viral Parasite

Smallest animal RNA virus
	Serology – delta antigen Ab’s
	HBsAg required for packaging the virus
	Immunity – Ab’s occur vs. ADV but HB Ab’s protect

Tx – None

Vaccine – HBV works

Control – stop HBV, no risks

	CALICIVIRIDAE

Hepatitis E virus

Transmission – fecal-oral
Ubiquitous; outbreaks in Asia in rainy season; Africa, Russia, Mexico
	HEPATITIS E – (incubation 1-8 weeks) Hep A-like, but added CHOLESTASIS; rare death, but 10-20% of preg women who get in 3rd trimester; Children–asx, adults–icteric
NO chronic hepatitis, carrier state, cirrhosis, or 1o liver ca
	Naked Capsid & Spherical

(+) sense   ssRNA

nonsegmented
	Epidemiology

ELISA

Electron Microscope
	
	Tx – None

Vaccine – None

Control – clean water supply

	
	
	
	
	
	

	PICORNAVIRIDAE (Enterovirus)
Enterovirus

Transmission – fecal-oral (shed viruses for long time), respiratory drops, flies

Very common worldwide, humans only; poor sanitation; Summer-Fall
	ASEPTIC MENINGITIS (many enteroviruses), - acute fever, HA, petechiae; no prob unless Encephalitis/Paralysis
EYE INFECTIONS - Acute Subconjunctival Hemorrhagic Conjunctivitis

HAND, FOOT, & MOUTH DISEASE – vesicular sore throat w/ vesicles on hands/feet; in kids

NEONATAL: (mom gets while preg; both fatal) Encephalomyocarditis; Hemorrhagic Hepatitis Syndrome 
	all Enteroviruses:

Naked Capsid, small, Icosahedral
(+) sense   ssRNA, linear

nonsegmented
VERY stable; stable at pH 3.0
infectious genome

Translated into polyprotein
	Culture – method of choice from lesion, feces, throat

Spinal tap – CSF for Viral Meningitis

PCR – for Aseptic Meningitis and Encephalitis
	All Enteroviruses:

500,000+ made in 8 hours

Replication: RNAP transcribes (-) template from (+) genome ( multiple copies of (+) from (-) template by RNAP ( some (+) used as templates to make polyproteins and some for new genomes for complete virions

1o viremia disseminates viruses to tissues
	Immunity – (all) Ab’s prevent virus from reaching organs but NOT stop replication; CMI is pathogenic
Tx – Supportive

Vaccine – only for polio

Control – good hygiene, better sanitation for all

	PICORNAVIRIDAE (Enterovirus)
Poliovirus

More paralysis if <2 and >12 yo
	POLIOMYELITIS – very rare wild-type or vaccine related; 95% asx (stays in oropharynx and intestines)

5% Biphasic disease:

Stage 1 – mild after 6-20 day incubation; fever, HA, sore throat, constipation, V

Stage 2 – Aseptic meningitis, Spinal paralytic (mm innervated by cord), or Bulbar paralytic (CN’s and respiratory paralysis – Iron Lung) - PARALYSIS
POSTPOLIO SYNDROME – in 20-80% of polio victims; occurs 30-40 years later due to original nerve damage
	IgG antigen superfamily
	
	
	Vaccine – IM (IPV) – killed virus trivalent; need boosters, no gut, no reversion, safe if ( immune system
Oral (OPV) – live attenuated; effective, protects gut, lifelong, not for ( immune system, can revert to paralytic type
IPV X2 1st, then OPV last

	PICORNAVIRIDAE (Enterovirus)
Coxsackievirus A
	EYE INFECTIONS - Acute Subconjunctival Hemorrhagic Conjunctivitis
URT – most in summer

HAND, FOOT, & MOUTH DISEASE – vesicular sore throat w/ vesicles on hands/feet; in kids

HERPANGINA – severe febrile pharyngitis w/ gray-white vesicles; rupture, enlarge; throat VERY RED - Summer
	
	
	
	

	PICORNAVIRIDAE (Enterovirus)
Coxsackievirus B
	MYOCARDITIS – all ages; chest pain, fever, arrhythmias ( permanent damage - HEART
PLEURODYNIA (Devil’s Grip) – stabbing chest pain w/ coughing, V; resolves

JUVENILE ONSET IDDM
	
	
	CMI is pathogenic
	Tx – heart transplant

	PICORNAVIRIDAE (Enterovirus)
Echovirus
	ASEPTIC MENINGITIS

URT – most in summer (#1)
HEMOLYTIC-UREMIC SYNDROME
	VLA-2 integrin
	
	
	

	PICORNAVIRIDAE (Rhinovirus)
Rhinoviruses

Transmission – human-human; hand, fomite, respiratory

130 serotypes; 50% of common colds, kids, Early Fall-Late Spring
	COMMON COLD - more viruses shed = more sx; infected cells secrete bradykinin and histamine ( runny nose ( ( ICAM-1 ( ( viral invasion ( specific IgA clears that serotype for short time; runny nose, sneezing, congestion, sore throat, otitis media, little or NO fever; resolves in 1 week

Rare: ( pneumonia or tracheobronchitis
	ICAM-1 cell surface receptor

Not stable at pH 3.0 (cannot pass through stomach and replicate in gut)

Prefer 33-35oC so stay in URT
	Don’t bother

Culture – possible at 33-35oC
	Only takes ONE particle to infect

Only few serotypes in community at time
	Tx – sx; No Antipyretics (cold ( viral replication); IFN-( will block it but too many SE; Antihistamines; Tracheobronchitis - steroids
Vaccine – Too many serotypes

Control – wash hands

	ASTROVIRIDAE

Astrovirus
Transmission – fecal-oral; hand

Winter
	GASTROENTERITIS – (1-4 day incubation; resolves in 1-4 days) mild in young kids, esp. immunocompromised; asx in adults and older kids; viral diarrhea is WATERY!!
	Naked Capsid, Icosahedral
(+) sense   ssRNA, linear

nonsegmented
	ELISA for antigen in stool

Electron Microscopy for star shape
	
	Tx – sx (dehydration)

Control – good hygiene

	CALICIVIRIDAE

Norwalk virus
Transmission – fecal-oral; Common source food at restaurant; year-round but most in Winter (indoor pools)
	STOMACH FLU – “WINTER VOMIT DISEASE”

(40% of all known cases of gastroenteritis in ADULTS); 2 day incubation; viruses shed 2 days after sx-VOMITING; resolves in 1-3 days, NO FEVER (contrast to Influenza)
	Naked Capsid, small, Icosahedral
(+) sense   ssRNA, linear

nonsegmented

more resistant than Hepatitis E virus
	Electron Microscopy for cup-shaped appearance
	Resists mild Cl2 in H2O
Attach to brush border of intestines and prevent absorption of water and nutrients by cells ( delayed gastric emptying + malabsorption
	Immunity – some people have natural; Ab’s after infection only work for few months

Tx – sx (dehydration)
Control – good hygiene; (Cl2 in H2O

	CORONAVIRIDAE

Coronavirus; Torovirus
Transmission – aerosol, resp. drops

Mammal/bird pathogens; Winter; cycles every 2-4 years
	COMMON COLD (15% in US; mild, resolves in 1 week): Complications – exacerbation of asthma/bronchitis
NEONATAL NECROTIZING ENTEROCOLITIS – GI in neonates
	Enveloped w/ helical nucleocapsid

(+) sense   ssRNA, linear

nonsegmented

largest spherical RNA virus

Prefer 33-35oC so stay in URT (no blood spread)
	Electron Microscopy for solar corona; from stools with GI probs
	S (spike) protein – adhesin for viral-cell membrane fusion; RBC agglutination

Work its way into gut
	Immunity – strain specific, short lived

Tx – Supportive

Control – good hygiene

	FLAVIVIRIDAE

Flavivirus
Transmission – mosquito

Arthropod borne (these are mosquito, others are ticks); Zoonotic; tropics, temperate regions; many people are asx
	HEMORRHAGIC FEVER - Yellow Fever (liver; worst; Aedes egypti mosquito; Africa, South America; Urban –people; Sylvatic - monkeys; fever, muscle pain, anorexia; black vomit from severe bleed; replicates in liver Kupffer cells (M() ( necrosis of hepatocytes ( jaundice + ( clotting ( HF septic shock; fatal in 5 days); Dengue Hemorrhagic Fever (immune system screwed; infected w/ 2nd type; 250,000 cases/yr; 8% mortality)

FEVER, ARTHRITIS, MYALGIA, RASH - Dengue (joints, muscles, skin; monkeys; low fever 1-3 days, anorexia, HA, break bone fever, ( fever for 3-6 days, rash, petechiae( shock + hemorrhagic fever if get infected w/ 2nd type just after infect w/ diff type); West Nile (encephalitis ensues)

ENCEPHALITIS - Japanese (brain; pigs; Asia, common, 30% mortality; no sx if not get to brain); St. Louis (West of Miss River; Culex mosquito, birds, NOT in Tropics; less common, 8% mortality); West Nile (just west of Miss River, new; elderly progress to encep) – fever, HA, V, stiff neck; petechiae, cerebral edema, congestion, hemorrhage, neuronal necrosis, coma, whacked
	Enveloped, Icosahedral
(+) sense   ssRNA, linear

nonsegmented
	State Labs to see specific species

ELISA – for viral antigen

Serology for specific Ab
	Ab mediated uptake via cellular Fc receptors – virus coated with non-neutralizing Ab’s ( ( viral infectivity

Capsid protein (1) and Envelope glycoprotein (1) - interacts with cell surface receptor
	Immunity – Ab’s strain specific but do protect

Tx – Supportive

Vaccine – Yellow Fever (live strain 17D); Japanese Encep (killed virus - kids/pigs); Dengue (NONE)
Control – eradicate vectors

	TOGAVIRIDAE

Rubivirus
Transmission – aerosol, resp. drops

Less contagious (20% childbearing aged women not immune); before vaccine – Spring, every 6-9 years
	ACQUIRED RUBELLA (German Measles) –(2-3 week incubation; prodrome, lymphadenopathy in head, rash “running from face out to feet” (Ab), mild in kids); Complications: Progressive Rubella Panencephalitis (slow onset virus), self-limiting arthritis (immune complex, adult women)

CONGENITAL RUBELLA – infection in pregnancy (rare, life-threatening; placental replication, worst in 1st trimester, birth defects mostly in liver, heart, eyes); early in preg – immune tolerance, virus never clears; late in preg – persistent infect and contagious for 1 year
	Enveloped, Icosahedral
(+) sense   ssRNA, linear

nonsegmented
Replication: translation to make RNAP ( trans-cription of (-) template ( (-) template transcribed into genomic length RNA & small RNA ( translate small RNA to structural proteins & form virions
	Serology – on women wanting vaccine, preg exposed or with rash, infants with sx; for specific Ab (IgM or 4X rise in IgG)
	TERATOGEN (most in 1st trimester)

Glycoproteins are antigenic
	Immunity – Ab’s limit viremia (& stop fetus infects), CMI clears infection; lifelong

Tx – None

Vaccine – live attenuated (cold adapted) w/ MMR (don’t give to preg)
Control – immunize

	TOGAVIRIDAE

Alphavirus 
Transmission – mosquito(bird (main)

Group A Arthropod borne; vertebrate host (lytic infect)/vectors (persistent infect); cross species (bird(horse)
	VIREMIA – 1st, flu-like – fever, chills, HA, myalgia; 10 days after infection; may infect other regions (most don’t spread)

ENCEPHALITIS – Eastern Equine (EEE) (most severe); Western Equine (WEE); Venezuelan equine (VEE); seen in Florida) - Aedes & Culex mosquitoes; nuchal rigidity, drowsiness, confusion, paralysis, coma (20% death)

FEVER, ARTHRITIS, MYALGIA, RASH – (travel to Old World) chills, high fever, severe arthritis, bone pain mostly in small joints, rash, HA; arthritis can last years after recovery
	Usually asx, rare viremia
	Culture – in viremic stage

Serology – for specific Ab (IgM or 4X rise in IgG)
	Infected mosquito bites you ( virus to blood & replicates ( via blood to target tissue (rare)

Humans are dead-end host
Virus needs correct bird reservoir, correct vector, and in same region for cycle of infection to continue
	Immunity – Specific IgM (after 6 days) & IgG block viremic spread (must have), but NOT Rash

Tx – Supportive

Vaccine – for horses
Control – eradicate vectors

	PARAMYXOVIRIDAE

(Paramyxovirus)

Parainfluenza viruses (PIV) 1 & 3
Transmission – resp. drops (all PIV)

Encodes 6 proteins, worldwide
	CROUP/LARYNGOTRACHEOBRONCHITIS (PIV 1) – 2-5 yo kids, Fall; fever, bronchitis, pharyngitis for 2 days; brassy seal-bark cough; may progress to respiratory distress from subglottal swelling, sternal retraction
BRONCHIOLITIS/PNEUMONIA (PIV 3) – < 1 yo, endemic, year round; 2-3% from progression
	all PARAMYXOVIRIDAE
Enveloped, helical nucleocapsid

(-) sense   ssRNA, nonsegmented

Nucleocapsid constructed of nucleoprotein (N/NP), contains transcriptases (L/P)
Matrix protein M – surrounds genome

Envelope contains F (fusion glycoprotein) & HN (hemagglutinin/neuraminadase attachment glycoprotein)
Virion must include viral RNA-dependent RNAP in capsid - host cell cannot transcribe (-) sense RNA
	IFA – detect PIV antigen in respiratory cells

Hemadsorption w/ Guinea pig RBC’s – detects virus
	Syncytia – giant cells form as F is inserted in cell membrane; cells infected side-to-side w/out release

Infected cells can absorb RBC’s onto surface due to HN protein
	Immunity – Resolves infection, but short lived & reinfection

Tx – Supportive; nebulized cool mist, airway patency

Vaccine – None

	PARAMYXOVIRIDAE

(Rubulavirus)

Mumps virus

Parainfluenza viruses (PIV) 2 & 4
Transmission – saliva (mumps)

Encodes 7 proteins; worldwide; Spring in temperate regions; least contagious of Big 5 (many adults not immune)
	MUMPS – 30% asx, 2-3 week incubation, prodrome (flu-like), then “earache” from swollen parotid(s), fever, & swollen Wharton’s & Stensen’s ducts; subsides after 2 weeks; Complications: Epididymoorchitis (20% of postpubertal males ( sterility): Meningitis/CNS probs

CROUP/LARYNGOTRACHEOBRONCHITIS (PIV 2) – Same as PIV 1
COMMON COLDS (PIV 4) – all ages
	Nucleocapsid – contains NP, L, & P

Envelope – contains HN & F
	Sx

Serology – IgM Ab to NP protein seen 1st 

Culture
	Contagion precedes symptoms
Not teratogen, but stillbirths seen if mom infected in 1st trimester

URT ( viremia ( salivary glands, CNS, testes
	Tx – None

Vaccine – live attenuated w/ MMR (don’t give to preg)
Control – immunize

	PARAMYXOVIRIDAE

(Morbillivirus)

Measles virus
Transmission –resp. drops in prodrome

Encodes 6 proteins; worldwide; 1-2 million deaths/yr; cyclic every 2-3 yrs; kids; highly contagious
	MEASLES – serious, 1-2 week incubation, prodrome (high fever, conjunctivitis, photophobia, coryza, & cough) most infective; Koplik’s spots (white nodules on buccal mucosa); maculopapular rash (CTL attack infected capillary endothelia) below ears and spreading down over most of body; Complications: 2o bacterial infects, pneumonia (60% of deaths), Subacute encephalitis (kids with ( T cell), Subacute Sclerosing Panencephalitis (slow onset virus, SSPE; serious, 7 yrs after infection; neuro probs since some of virus was still in brain); Corneal xerophthalmia (in malnourished ( blindness); Atypical measles (kids with ( T cells ( giant cell pneumonia w/out rash) 
	Envelope – contains H & F (NO N)
	Sx

Syncytia – multinucleated giant cells

Culture

IFA – direct detection of measles antigen

Serology – specific IgM

EEG – for SSPE
	Respiratory tract infection(lymph nodes( 1o viremia(RES(2o viremia(other tissues (resp. tract, conjunctiva, small blood vessels)

Immune system malfunctions - ( M( fctn, T cell anergy
	Immunity – CMI controls infection but ( RASH
Tx – None

Vaccine – live attenuated w/ MMR
Control – immunize

	PARAMYXOVIRIDAE
(Pneumovirus)

Respiratory Syncytial virus (RSV)
Transmission – hands, fomites, resp. drops; nosocomial

Encodes 10 proteins; worldwide, epidemics from mid-Winter to late Spring; very contagious, prevalent 
	Infants < 1 yo (#1 cause of fatal respiratory infections in infants & young kids)
BRONCHIOLITIS – resolve in 1 week, can be fatal; fever, cyanosis, tachypnea/cardia, expiratory wheezes, sternal retraction, cough

PNEUMONIA – (#1) resolve in 1 week, can be fatal; listless, cough, tachycardia, intercostal retractions, rales, x-ray patches

Children – febrile colds, rhinitis, pharyngitis
Adults/Older Kids – common cold-like w/ rhinorrhea
	Viral attachment protein G

No H or N

Most important pathogen of early childhood 
	Culture

IFA – direct detection of RSV antigen
	Localized RT infects w/ syncytia; spread cell-to-cell

No viremia or dissemination

Immune mediated pathogenesis – IgE & CTL
	Immunity – Natural not help; reinfection forever

Tx – Supportive to stop anoxia; Nebulized Ribavirin
Vaccine – live attenuated makes it WORSE
Control – Isolation to stop spread

	RHABDOVIRIDAE
(Lyssavirus)

Rabies virus
Transmission – bite, scratch, brain tissue of rabid animal, transplant infected tissue, inhalation in bat caves

Zoonotic, dog/skunk 1o reservoirs, bats 1o transmitters 
	RABIES – 2 wks-1 yr incubation; prodrome (fever, N, V, HA, lethargy, pain @ bite site for days; neuro sx ( death; DTH kills person faster; Furious – hydrophobia, anxiety, seizures, aggression, death in 1 week; Paralytic/Dumb – flaccid limbs can be only sx

Ascending infection – after weeks, virus(NMJ, replicates( by retrograde transport to DRG & spinal cord( into brain

Descending infection – dissemination via afferents to richly enervated areas (salivary glands, retina, nasal mucosa)
	Enveloped, bullet shaped

(-) sense   ssRNA

nonsegmented

Carries reverse transcriptase
	Negri body cytoplasmic inclusion bodies in brain cells of killed animal

Person who was bitten & has sx ( suspect it

Post mortem – PCR, IFA of cornea, saliva for virus
	G glycoprotein trimer – studded about envelope – for viral attachment; binds to nicotinic Ach receptors on muscles

ONCE YOU SEE SX ( YOU’RE A GONER… If you suspect it( treat it
	Immunity – None

Tx – Clean wound, rinse w/ HRIG, 1 dose of HRIG, 5 doses IM killed-virus vaccine
Vaccine – HDCV protects for 2 years if high risk
Control – Immunize pets, wild animals; Prevention is only hope

	FILOVIRIDAE

Ebola virus
Marburg virus

Transmission – monkey-human 
	EBOLA – most severe viral hemorrhagic fever; Day 1 -arthralgia, fever, HA, lethargy; Day 2-3 – sore throat, hard to swallow, V; Day 5 – profuse bleeding from everywhere ( dysfctnal platelets, edema, shock ( death

MARBURG – hemorrhagic fever w/ ( death rate
	Enveloped, filamentous

(-) sense   ssRNA

nonsegmented

BIOSAFETY LEVEL 4
	Elongated eosinophilic inclusion bodies (bricks)

Caution with specimen handling

Culture

Serology – specific IgM
	Huge #’s in adrenals, spleen, liver, kidneys (alters endothelial arachidonate metabolism ( extensive tissue necrosis
Antigenic variation
	Immunity – are you kidding?

Tx – Supportive only

Vaccine – None
Control – Isolation to stop spread; monkey handling

	ORTHOMYXOVIRIDAE

Influenzavirus A & B
Transmission – respiratory drops

Pandemics from SE Asia pig/ducks; Major ones tied to War, Last 4-6 weeks, Winter, US – 50,000 deaths/yr most in elderly, kids spread most
	INFLUENZA – (1st infects ciliary epithelia of URT ( tracheobronchitis & bronchospasms; viral N cleaves sialic acid on mucous ( thins mucous, ( ciliary action ( virus to lungs)

Acute adult – 1-4 day incubation; flu-syndrome (malaise, HA, sudden fever, chills, prostration, slight productive cough; recovery in 7-10 days

Acute kids – similar but higher fever, V, otitis media, croup

Severe Disease – elderly, heart/lung disease, 3rd trimester pregs; cough, fever, marked prostration, Pneumonia w/ rales
Complications: 1o viral pneumonia, 2o bacterial pneumonia (see a 2nd febrile spike w/ purulent sputum)
	Enveloped w/ helical nucleocapsid

(-) sense   ssRNA

segmented (Non infectious genome)

Virion MUST include viral RNA-dept RNAP (PB1PB2PA)

Envelope – studded with H (hemagglutinin)  & N (neuraminadase); shape maintained by M1 (matrix protein) & M2 (membrane channel)

VERY stable – live 24 hours on fomite, surface
	Sx

IFA – on exfoliated cells for A & B viruses

ELISA – on respiratory secretions for A only

Culture – w/ hemadsorption for antigens

Serology for A & B Ab
	Contagious before symptoms

Replication: in nucleus; produces dsRNA intermediates that initiate severe anti-viral response; many Defective Interfering Particles (DIPs) are made– incomplete but  bind to cell receptors to block other virions

Influenza A - ( M( & T cell fctn
Antigenic Shift - Influenza A; epi & pan-demics; mix two types b/w duck/man/pig

Antigenic Drift - Influenza A & B; mild epi-demic & endemics; point mutations build-up over time
	Immunity – H Ab neutralizes, N Ab not, CMI for resolution

Tx – Sx, NO ASA, Amant-idine (targets M2 protein for A ONLY) w/in 48 hrs or prophy-laxis; Zanamivir for tx & pro of A & B
Vaccine – Killed virus trivalent vaccines (2A+1B); give before Winter to those target for serious disease
Control – Immunize

	BUNYAVIRIDAE (Bunyavirus)
La Crosse virus
Transmission – mosquitoes (ova in Winter so survive); USA, Summer 
	CALIFORNIA ENCEPHALITIS – 300,000 infects/yr of La Crosse w/ 100 cases of this; after 2nd viremia; sudden fever, HA, V; 1% fatal; 20% have permanent seizure probs
	Enveloped

(-) sense   ssRNA

segmented
	Culture – id and type for stats (IFA, ELISA)

Serology – specific IgM or 4X ( IgG
	1o viremia and replication ( 2o viremia ( target tissue (CNS, liver, kidney, vascular endothelium)
	Tx – Supportive

Vaccine – None
Control – interrupt vectors

	BUNYAVIRIDAE (Hantavirus)
Sinnombre virus
Transmission – rodent host (aerosolized urine)

4-Corners of USA, TX, Summer
	HANTAVIRUS PULMONARY SYNDROME – “Adult Respiratory Distress Syndrome” – flu-like prodrome, dyspnea, rapid interstitial pulmonary edema; hypoxia, hemocontration; infection begins & remains in lungs ( hemorrhagic tissue necrosis ( fatal (56%) pulmonary damage
HEMOLYTIC RENAL SYNDROME (Hantaan virus in NE Asia; proteinuria, petechiae, renal disease in recovery)
	
	
	
	Tx – Ribavirin, rapid dx is key

Vaccine – None
Control – interrupt vectors

	ARENAVIRIDAE

Lymphocytic ChorioMeningitis virus (LCM)
Transmission – house mouse; USA
	LYMPHOCYTIC CHORIOMENINGITIS – most asx, if mild/moderate illness ( 15% get choriomeningitis w/ anorexia, fever, malaise, N ( HA, photophobia, sore throat, V ( 33% of severe get Encephalitis; 67% get Aseptic Meningitis; slow, complete recovery
	Enveloped

(-) sense   ssRNA

segmented

2 circular RNA molecules, each ambisense (most of segment is (-) but small part of each is (+))
	Electron Microscopy – appear full of sand due to capsids enclosing cellular ribosomes

EXTREME CAUTION
Culture – id w/ IFA, ELISA

Serology – specific IgM or 4X ( IgG
	Immune mediated disease – infection of newborn mice brings NO immune response & persistent asx infection is established; older mice from diff colony that are infected get meningoencephalitis due to CTL against virus in brain
	Immunity – Ab & CMI 

Tx – manage shock

Vaccine – None
Control – Strict Isolation, avoid vectors

	ARENAVIRIDAE

Lassa virus
Transmission – feral mouse; Africa
	LASSA FEVER – gradual fever & malaise 1-3 weeks after infection; hemorrhagic fever w/ encephalitis – bleeding due to platelet dysfctn; also - CN VIII damage, stillbirths
	BIOSAFETY LEVEL 4
	EXTREME CAUTION
	
	Immunity – Ab & CMI 

Tx – manage shock, IV Ribavirin
Vaccine – None
Control –Isolation, vectors

	ARENAVIRIDAE

Tacaribe complex
Transmission – cotton rat; S. America
	HEMORRHAGIC FEVER – bleed( hypotensive shock ( death
	BIOSAFETY LEVEL 4
	EXTREME CAUTION
	
	Immunity – Ab & CMI 

Tx – manage shock

Vaccine – None
Control – Strict Isolation

	REOVIRIDAE

Rotavirus A, B, C
Transmission – fecal-oral

Worldwide; Winter
	GASTROENTERITIS – kids 6-24 months (kids < 6 months are asx); 200 deaths/yr in US; 1-3 day incubation, Diarrhea (watery, no WBC/RBC), V, fever for 4-5 days; dehydration is bad esp. in malnourished kids

Neonates have no sx – lack proteases
Adults have little sx – lack the receptor
	Two concentric capsids surround core

Naked

(-) sense   dsRNA
segmented

capsid contains RNAP and mRNA capping protein

Very resistant
	Electron Microscopy – Huge amts of virus in stool

ELISA – for viral antigen
	Survives acidic environment of stomach

Replication – ingestion ( Sm. Intestines for replication ( proteolytic cleavage of outer capsid by host trypsin (none in URT so stay here) ( Infectious sub-viral particle (ISP); parental RNA genome always remain in the core
	Immunity – Secretory IgA (no mom to baby) 

Tx – manage acid/base; hydration therapy (IV fluids)

Vaccine – Working on it; some have killed
Control – hygiene

	REOVIRIDAE

Coltivirus
Transmission – wood tick, squirrel

W/NW USA, 4,000-10,000 ft; April-July
	COLORADO TICK FEVER –usually mild; Biphasic acute {sudden fever, chills, HA, backache, N, petechial rash, leukopenia, thrombocytopenia}, remits, flares again, recovers; can progress ( severe hemorrhagic disease if infects vascular endothelium ( hypotensive shock or meningitis (death rare)
	
	
	Replication – Infects erythroid precursor cells w/out damage ( replicates in bone marrow, heart, spleen

Virus persists in mature RBC’s which protect virus from Ab
	Immunity – permanent upon recovery 

Tx – supportive

Vaccine – exists, not used
Control – no blood donation after infection

	RETROVIRIDAE (Oncovirinae)
Human T cell Lymphotrophic

virus I & II
Transmission – vertical (mom to baby); horizontal (sex, blood trans)

HTLV-I most in equatorial regions

HTLV-II most in Africa & US (drugs)

lead to discovery of RT, oncogenes, Class C, infect CD4+ T cells
	ADULT T CELL LEUKEMIA/LYMPHOMA (ATLL) – HTLV-I; 20-40 year incubation, victims b/w 30-50 yo, die in 1 year; bone lesions, hepatosplenomegaly, lymphadenopathy (where T cells are); opportunistic in immunosuppressed

TROPICAL SPASTIC PARAPARESIS - HTLV-I; women, 20-50 yo; slow onset virus; progressive demyelinating disease like MS but not remiss; mental fctn & CN intact

HAIRY CELL LEUKEMIA – HTLV-II
	Enveloped, Diploid
2 identical ssRNA’s, RT, IN, 2 cellular tRNA’s

(+) sense (non mRNA) via DNA

LTR – long terminal repeats at each end of genome

3 major genes

gag – core &capsid proteins

pol – all enzymes (RT, IN, PR)

env – envelope glycoproteins

Do not carry v-onc, but carry 2 regulatory genes that transactivate other cellular genes:

tax – promotes transcription of host IL-2, IL-2(, & up-regulate transcript of c-fos,PDGF((cell growth
rex – controls splicing of mRNA; inhibits self & tax
	ELISA – for antibodies, then Western Blot for typing

Histology – transformed circulating CD4+ T cells have a pleomorphic lobular appearance w/ large convoluted nuclei
	ONCOGENIC/TRANSFORMING

ATLL

enhancing production of cell growth factors

Replication – 1) duplication of U3, U5 LTR allow DNA primers to integrate into cellular chromosome (catalyzed by viral IN)

2) Cell must be activated by infection, mitogens, oncogenes,  to start viral transcrip-tion; host tissues are key & use host RNAP II (only present in active replicating cells)

3) Gag, pol, env polyproteins are cleaved for function by viral protease (drug targets – PI), producing infectious virions
	Immunity – None - fatal

Tx – IFN-( + AZT might help, anit-IL-2 Ab
Vaccine – None

Control – safe sex, screen blood, universal precautions

	RETROVIRIDAE (Lentivirinae)
slow

HIV 1 & 2

HIV-1 - 5 different genotypic subtypes (clades – B in US)

HIV-2 – 45% like HIV-1

Transmission – I think we all know (( risk if concurrent STD)
70% in sub-Saharan Africa, 1 million infected in US
	IMMUNOSUPPRESSION - ( CD4+ T cells; HIV attaches to CD4+ T via gp120 & coreceptor ( gp41 membrane fusion protein binds & HIV & cell membranes fuse ( HIV into cell; cell lysis occurs;

Seroconversion illness: 2-4 weeks post infection, Prodrome of brief febrile illness w/ lymphadenopathy, night sweats, arthralgia, skin rash, D, HA; high viral blood titer and ( CD4+ T cells

Vigorous immune response: 1 month after prodrome, CMI decreases viremia & Ab neutralize free virions; prodrome sx resolve
Clinical Latency: lasts 5-10 years; recurring lymphadenopathy in axilla/groin, mild splenomegaly, autoimmune disorders begin; low titers of HIV infected cells in blood, but 10X ( in lymph, ( CD4+ T cells

AIDS - CD4+ T cell count < 200/(l; dx – Pulmonary TB, Recurrent pneumonia, Invasive cervical cancer; fever, night sweats, oral yeast, D, wt. Loss ( Severe opportunistic infections (
Peripheral neuropathy, Cancer, Neurological disease, Inexorable wasting w/ Diarrhea
	Complex symmetry

gag – encodes p24/p25 structural proteins

pol – all enzymes

env – encodes surface gp120 (1o adhesion molecule), & transmembrane gp41 (membrane fusion protein)

tat – trans-activator of HIV genes (required for significant levels of HIV mRNA to be made)

rev – regulates viral mRNA synthesis (binds to region in env gene of 4.5 & 9.2 kb)

nef – down regulates CD4 & IL-2 expression so HIV can replicate w/in monocytes & M(
	Seroconversion illness:

ELISA - p24/25 in blood is + (= infectious)
PCR – of blood/CSF for viral nuclei is +virus cultivated from blood

( CD4+ T cells, ( CD8+ T cells
Ab to HIV – signal end of seroconversion

Latency:

ELISA – for Ab then Western Blot

Western Blot - + if Ab against 2 env, 1 env + 1 gag, or 1 env + 1 pol
Sx HIV Infection:

RT-PCR – see viral load (RNA) in blood

ELISA - p24/25 reappears in blood

More Ab

(( CD4+ T cells
	ONCOGENIC/TRANSFORMING
Kaposi’s Sarcoma, B Cell Lymphoma, Non-Hodgkin’s Lymphoma, HPV-Induced Genital Cancers

10.3 x 109 virions made per day; replicates w/ so many errors that drug-resistant mutant may appear even before therapy is started
	Immunity – None

Tx – AZT (NRTI), Nevirapine (NNRTI), Indinavir (PI) – combo therapy – HAART; long-term therapy; Medical workers infected start AZT + Lamiv-udine + Indinavir ASAP

Vaccine – None yet

Control – safe sex, screen blood, universal precautions; CAN’T ERADICATE OR PREVENT… YET

	ATYPICAL SLOW VIRUS

Kuru

Transmission – Cannibalism in New Guinea
	SPONGIFORM ENCEPHALOPATHY – slow onset virus; 30 year incubation period; progressive degenerative neurological diseases; cerebral atrophy, neuron degeneration, astrocyte hypertrophy, amyloid plaque formation; loss of muscle control, shivering, myoclonic jerks, tremors, loss of coordination, dementia ( death w/in 1 year of sx
	No virion structure

No RNA/DNA genome

Resistant to heat, disinfectant, radiation, proteases

Inactivated by long autoclaving, phenol, NaOH
	Sx

Histology - Post-mortem
	
	Immunity – No response

Tx – None

Vaccine – None

Control – DON’T EAT PEOPLE

	ATYPICAL SLOW VIRUS
Creutzfeldt-Jakob Disease (CJD)

Transmission – injection, implantation of pituitary derived HGH
	SPONGIFORM ENCEPHALOPATHY – slow onset virus; 30 year incubation period; cerebral atrophy, neuron degeneration, astrocyte hypertrophy, amyloid plaque formation; death w/in 1 year of sx
	PrPCJD – human cellular prion (form (-helices)

Prion – proteinaceous infectious particle
	Sx

Histology - Post-mortem
	
	Immunity – No response

Tx – None

Vaccine – None

Control – clean instruments real good (bleach, NaOH)

	ATYPICAL SLOW VIRUS
New Variant CJD

Transmission – eat meat from cow with Mad-Cow Disease (cows were Scrapie Sheep eaters)
	SPONGIFORM ENCEPHALOPATHY – slow onset virus; 1 year incubation period
	PrPNVCJD – new prion passed from eating Mad-Cows; combo of Scrapie + CJD prions
PrPSC – Scrapie sheep prion (form (-sheets)
	Sx

Histology - Post-mortem
	
	Immunity – No response

Tx – None

Vaccine – None

Control – DON’T EAT MAD-COWS


      R. M. Graves
                                                                                                                                                                   Page 1 of 10 





                  

                  12/6/01

