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Important properties of
Picornaviruses

Table 36-1
» Virion: Icosahedral, 28-30 nm in diameter, contains 60
subunits

» Composition: RNA (30%), protein (70%)
» Genome: Single-stranded RNA, linear, positive-sense, 7.2~

8.4 kb in size, MW 2.5 million, mfectlous contains
genome- linked protein (VPQg)

» Proteins: Four major polypeptides cleaved from a large
precursor polyprotein. Surface capsid proteins VP1 and
VP3 are major antibody-binding sites. VP4 is an internal
protein.

» Envelope: None
» Replication: Cytoplasm

» Outstanding characteristics: Family is made up of many
enterovirus and rhinovirus types that infect humans and

lower animals, causing various illnesses ranging from

poliomyelitis to aseptic meningitis to the common cold.




Human Picornaviruses

» Enteroviruses
> Polioviruses (1-3)
- Coxsakiviruses (A1-24) & (B1-6)
- Echoviruses (1-33)
- Enteroviruses (68-78)

» Parechoviruses (1-3)

» Rhinoviruses (> 100)
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(4) echoviruses, types 1-33 (no types 10, 22, 23, or 28); and (5) enternwruses types E:B 78 (no type 72) (Table 36-2). Since 1969, new enterovirus
types have been assigned enterovirus type numbers rather than being subclassified as coxsackieviruses or echoviruses. The vernacular names of th
previously identified enteroviruses have been retained. The coxsackie A viruses fall primarily into human enterovirus species (HEV)-A and HEV-C, and
coxsackie B viruses and echoviruses into HEV-B.

Table 36-2. Characteristics of Human Picornaviruses.
Enteroviruses
Coxsackie

Property Polio |Al B Echo! |Entero? |Parechoviruses® Rhinoviruses*
Serotypes 1-3 1-24 1-6 1-33 GE-78 1-3 = 100
Acid pH (pH 3.0) Stable |Stable |Stable |Stable |Stable Stable Labile
Density (g/mL) 1.34 1.34 1.34 1.34 1.34 1.4
Optimal temperature for growth 37°C |37°C |37°C [37e°C |37°C 37 °C 33 °C
Common sites of isolation from humans

Mose 0 0 0 0 0 0 +

Throat - - - - - +

Lower intestine - - - - - - 0
Infect newborn mice? 0 + + 0 0

lBecause of reclassifications there is no coxsackievirus A23, echovirus type 10, 22, 23, or 28, or enterovirus type 72.

ZGince 1969, new enteroviruses have been assigned a number rather than being subclassified as coxsackieviruses or echoviruses.
3parechoviruses 1 and 2 were previously classified as echovirus types 22 and 23.

“Rhinovirus 87 is considered to be the same as enterovirus 68.

I5ome variability exists in this property.

Enteroviruses also exist in many animals, including cattle, pigs, monkeys, and mice.

Human rhinoviruses include more than 100 antigenic types. Rhinoviruses of other host species include those of horses and cattle.

Hepatitis A virus was ariaginally classified as enterovirus tvpe 72 but is now 3ssianed to 3 separate genus. It is described in Chapter 35.
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Source: Brooks GF, Butel 15, Marse SA: Jawetz, Mainick, & Adelberg’s
Madical Microbiology, 24th Edition: http://www. accessmedicine, com

Copyright @ The MoSraw-Hill Campanies, Inc all rights rezerved.
Overview of the picornavirus infection cycle.

(Reproduced, with permission, from Rueckert RR: Picornaviridae: The viruses and their replication. In: Fields Virology, 3rd ed. Fields BN et al [editors]. Lippincott-
Raven, 1996.)
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1. Virus ingested Day O
2. GUT ASSOCIATED LYMPHOID TISSUE Day 0-3
= tansils, Peyer's patches
* virus invades (via M cells?)
= raplicates in monocytes
3. REGIONAL LYMPH NODES Day 3-5
= replicates in monocytes
4. BLOCD Day 5-15
= plasma viremia
5. BLOOD BRAIN BARRIER Day 8-12
® virus crosses endothelium
6. SPINAL CORD
= virus replicates in anterior horn cells Day 10-30
= cell destruction
* paralysis Day 12-30
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Table 36—3. Human Enteroviruses and Commonly Associated Clinical Syndromes.'
Coxsackievirus
Syndrome Poliovirus Types |[Group A Types |Group B Types |Echovirus Types Enterovirus Types Parechovirus Typ
1-3 1-24 1-6 1-33 68-71 1-3
Meurologic
Aseptic meningitis 1-3 Many 1-6 Many 71 1
Paralysis 1-3 7,9 2-5 2,4,6,9,11, 30 70,71 3
Encephalitis 2,5-7,9 1-5 2,6,9, 19 70,71
Skin and mucosa
Herpangina 2-6,8, 10 71
Hand-foot-and-mouth 5,10, 16 71
disease
Exanthems Many ] 2,4,6,9,11, 15,
158
Cardiac and muscular
Pleurodynia (epidemic 1-5 1,6,9
myalgia)
Myocarditis, pericarditis 1-5 1,6,9, 19 1
Ocular
Acute hemorrhagic 24 70
conjunctivitis
Respiratory
Colds 21, 24 1,3,4,5 4,9, 11, 20, 25 1
Pneumaonia 4,5 &8 1
Pneumonitis of infants g, 16
Pulmonary edema 71
Gastrointestinal
Diarrhea 18, 20-22, 24 Many? 1
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Serum IgG

Serum IgA

e
Nasal and

Poliovirus antibody titer

“\.Serum IgM

duodenal IgA \

A A A
Vaccination 16 32 48 64 80 96
Days

Live polio vaccine

Serum IgG

Serum IgA
Duodenal

~ N IgA
\\Serum IgM

Vaccination 16 32 48 64 80 96

Days Murray, sixth edition

Poliovirus antibody titer
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Table 56—2. Advantages and Disadvantages of Polio Vaccines

n: Vaccine

. Live (oral polio vaccine)

Inactivated polio vaccine

Advantages

Effective

Lifelong immunity

Induction of secretory antibody response similar
to that of natural infection

Spread of attenuated virus circulating to contacts
promotes indirect immunization (herd immunity)

Inexpensive and easy to administer

No need for repeated booster vaccine

Effective

Good stability during transport and in storage
Safe administration in immunodeficient patients
No risk of vaccine-related disease

Disadvantages

Risk of vaccine-associated poliomyelitis in vaccine
recipients or contacts; spread of vaccine to
contacts without their consent

Not safe for administration to immunodeficient
patients 3

Lack of induction of secretory antibody

Booster vaccine needed for lifelong immunity

Requires sterile syringes and needles

Injection more painful than oral administration

Higher community immunization levels needed
than with live vaccine

Murray, sixth edition
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