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Parainfluenza Virus 

Disease: Bronchiolitis in infants, croup in young children, and the common 

cold in adults. 

Characteristics: Enveloped virus with helical nucleocapsid and one piece of 

single-stranded, negative-polarity RNA. RNA polymerase in virion. Unlike 

influenza viruses, the antigenicity of its hemagglutinin and neuraminidase is 

stable. There are four serotypes. 

Transmission: Respiratory droplets. 

Pathogenesis: Infection and death of respiratory epithelium without systemic 

spread of the virus. Multinucleated giant cells caused by the viral fusion 

protein are a hallmark. 

Laboratory Diagnosis: Isolation of the virus in cell culture is detected by 

hemadsorption. Immunofluorescence is used for identification. A fourfold or 

greater rise in antibody titer can also be used for diagnosis. 

Treatment: None. 

Prevention: No vaccine or drug is available. 

 

Respiratory Syncytial Virus 

Diseases: Most important cause of bronchiolitis and pneumonia in infants. 

Also causes otitis media in older children. 

Characteristics: Enveloped virus with a helical nucleocapsid and one piece 



L  11                                                                          Dr. Wisam Alrubaye 

of single-stranded, negative-polarity RNA. RNA polymerase in virion. 

Unlike other paramyxoviruses, it has only a fusion protein in its surface 

spikes. It has no hemagglutinin. It has a single serotype. 

Transmission: Respiratory droplets. 

Pathogenesis: Infection involves primarily the lower respiratory tract in 

infants without systemic spread. Immune response probably contributes to 

pathogenesis. 

Laboratory Diagnosis: Enzyme immunoassay (rapid antigen test) detects 

RSV antigens in respiratory secretions. Isolation in cell culture. 

Multinucleated giant cells visible. Immunofluorescence is used for 

identification. Serology is not useful for diagnosis in infants. 

Treatment: Aerosolized ribavirin for very sick infants. 

Prevention 

Passive immunization with monoclonal antibody or immune globulins in 

infants who have been exposed is effective. Hand washing and the use of 

gloves may prevent nosocomial outbreaks in the newborn nursery. 

Rabies Virus 

Disease: Rabies. (Rabies is an encephalitis.) 

Characteristics: Bullet-shaped enveloped virus with a helical nucleocapsid 

and one piece of single-stranded, negative-polarity RNA. RNA polymerase 
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in virion. The virus has a single serotype. 

Transmission: Main reservoir is wild animals such as skunks, raccoons, and 

bats. Transmission to humans is usually by animal bite, but the virus is also 

transmitted by aerosols of bat saliva. In the United States, dogs are 

infrequently involved because canine immunization is so common, but in 

developing countries they are often involved. 

Pathogenesis: Viral receptor is the acetylcholine receptor. Replication of 

virus at the site of the bite, followed by axonal transport up the nerve to the 

central nervous system. After replicating in the brain, the virus migrates 

peripherally to the salivary glands, where it enters the saliva. When the 

animal is in the agitated state as a result of encephalitis, virus in the saliva 

can be transmitted via a bite. 

Laboratory Diagnosis: Tissue can be stained with fluorescent antibody or 

with various dyes to detect cytoplasmic inclusions called Negri bodies. The 

virus can be grown in cell culture, but the process takes too long to be useful 

in determining whether a person should receive the vaccine. Serologic 

testing is useful only to make the diagnosis in the clinically ill patient. 

Antibody does not form quickly enough to help in the decision whether or 

not to immunize the person who has been bitten. Serologic testing is also 

used to evaluate the antibody response to the vaccine given before exposure 

to those in high-risk occupations. 

Treatment: No antiviral therapy is available. 

Prevention: Pre exposure prevention of rabies consists of the vaccine only. 
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Post exposure prevention consists of (1) washing the wound; (2) giving 

rabies immune globulins (passive immunization), mostly into the wound; 

and (3) giving the inactivated vaccine (active immunization) made in human 

cell culture. The decision to give the immune serum and the vaccine depends 

on the circumstances. Prevention of rabies in dogs and cats by using a killed 

vaccine has reduced human rabies significantly. 

 

Poliovirus 

Diseases: Paralytic poliomyelitis and aseptic meningitis. Poliomyelitis has 

been eradicated in the Western Hemisphere and in many other countries. 

Characteristics: Naked nucleocapsid with single-stranded, positive-polarity 

RNA. Genome RNA acts as mRNA and is translated into one large 

polypeptide, which is cleaved by virus–encoded protease to form functional 

viral proteins. No virion polymerase. There are three serotypes. 

Transmission: fecal–oral route. Humans are the natural reservoir. 

Pathogenesis: The virus replicates in the pharynx and the GI tract. It can 

spread to the local lymph nodes and then through the bloodstream to the 

central nervous system. Most infections are asymptomatic or very mild. 

Aseptic meningitis is more frequent than paralytic polio. Paralysis is the 

result of death of motor neurons, especially anterior horn cells in the spinal 

cord. Pathogenesis of postpolio syndrome is unknown. 

Laboratory Diagnosis: Recovery of the virus from spinal fluid indicates 



L  11                                                                          Dr. Wisam Alrubaye 

infection of the central nervous system. Isolation of the virus from stools 

indicates infection but not necessarily disease. It can be found in the GI tract 

of asymptomatic carriers. The virus can be detected in cell culture by CPE 

and identified by neutralization with type-specific antiserum. A significant 

rise in antibody titer in convalescent-phase serum is also diagnostic. 

Treatment: No antiviral therapy is available. 

Prevention: Disease can be prevented by both the inactivated (Salk) vaccine 

and the live, attenuated (Sabin) vaccine; both induce humoral antibody that 

neutralizes the virus in the bloodstream. However, only the oral vaccine 

induces intestinal IgA, which interrupts the chain of transmission by 

preventing GI tract infection. For that reason and because it induces 

immunity of longer duration and is orally administered rather than injected, 

the Sabin vaccine has been the preferred vaccine for many years. However, 

there have been a few vaccine-associated cases of paralytic polio caused by 

poliovirus in the vaccine that reverted to virulence. In view of this, the 

current recommendation in the United States is to use the killed vaccine. 

 

Coxsackieviruses 

Diseases: Aseptic meningitis, myocarditis, and pericarditis are the most 

important diseases. Also coxsackievirus B4 may cause juvenile diabetes, 

since it will do so in mice. 

Characteristics: Naked nucleocapsid with single-stranded, positive-polarity 

RNA. No virion polymerase. Group A and B viruses are defined by their 
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different pathogenicity in mice. There are multiple serotypes in each group. 

Transmission: fecal–oral route. 

Pathogenesis: The initial site of infection is the oropharynx, but the main site 

is the GI tract. The virus spreads through the bloodstream to various organs. 

Laboratory Diagnosis: The virus can be detected by CPE in cell culture and 

identified by neutralization. A significant rise in antibody titer in 

convalescent-phase serum is diagnostic. 

Treatment: No antiviral therapy is available. 

Prevention: No vaccine is available. 

 

Rotavirus 

Disease: Rotavirus causes gastroenteritis (diarrhea), especially in young 

children. 

Characteristics: Naked double-layered capsid with 10 or 11 segments of 

double-stranded RNA. RNA polymerase in virion. Rotavirus is resistant to 

stomach acid and hence can reach the small intestine. There are at least six 

serotypes. 

Transmission: Rotavirus is transmitted by the fecal–oral route. 

Pathogenesis: Rotavirus infection is limited to the GI tract, especially the 

small intestine. 
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Laboratory Diagnosis: Detection of rotavirus in the stool by ELISA. 

Isolation of the virus is not done from clinical specimens. 

Treatment: No antiviral drug is available. 

Prevention: A live vaccine containing five strains of rotavirus is available. 

HIV 

Disease: Acquired immunodeficiency syndrome (AIDS). 

Characteristics: Enveloped virus with two copies (diploid) of a single-

stranded, positive-polarity RNA genome. RNA-dependent DNA polymerase 

(reverse transcriptase) makes a DNA copy of the genome, which integrates 

into host cell DNA. Precursor polypeptides must be cleaved by virus–

encoded protease to produce functional viral proteins. The tat gene encodes 

a protein that activates viral transcription. Antigenicity of the gp120 protein 

changes rapidly; therefore, there are many serotypes. 

Transmission: Transfer of body fluids, e.g., blood and semen. Also 

transplacental and perinatal transmission. 

Pathogenesis: Two receptors are required for HIV to enter cells. One 

receptor is CD4 protein found primarily on helper T cells. HIV infects and 

kills helper T cells, which predisposes to opportunistic infections. Other 

cells bearing CD4 proteins on the surface, e.g., astrocytes, are infected also. 

The other receptor for HIV is a chemokine receptor such as CCR5. The NEF 

protein is an important virulence factor. It reduces class I MHC protein 

synthesis, thereby reducing the ability of cytotoxic T cells to kill HIV-
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infected cells. Cytotoxic T cells are the main host defense against HIV. 

Laboratory Diagnosis: HIV can be isolated from blood or semen, but this 

procedure is not routinely available. Diagnosis is usually made by detecting 

antibody with ELISA as screening test and Western blot as confirmatory 

test. Determine the "viral load," i.e., the amount of HIV RNA in the plasma, 

using PCR-based assays. A high viral load predicts a more rapid progression 

to AIDS than a low viral load. PCR-based assays can also detect viral RNA 

in infected cells, which is useful to detect early infections before antibody is 

detectable. 

Treatment: Nucleoside analogues, such as zidovudine (AZT), lamivudine 

(3TC), stavudine (d4T), didanosine (ddI), and zalcitabine (ddC), inhibit HIV 

replication by inhibiting reverse transcriptase. Non-nucleoside inhibitors of 

reverse transcriptase, such as nevirapine and efavirenz, are used also. 

Protease inhibitors, e.g., indinavir, ritonavir, and saquinavir, prevent 

cleavage of precursor polypeptides. Highly active anti-retroviral therapy 

(HAART) consists of two nucleoside inhibitors and one protease inhibitor. 

Clinical improvement occurs, but the virus persists. Treatment of the 

opportunistic infection depends on the organism. 

Prevention: Screening of blood prior to transfusion for the presence of 

antibody. "Safe sex," including the use of condoms. AZT with or without a 

protease inhibitor should be given to HIV-infected mothers and their 

newborns. Zidovudine (AZT), lamivudine (3TC), and a protease inhibitor 

should be given after a needle-stick injury. There is no vaccine. 
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