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Lecture Five 
   EPSTEIN-BARR VIRUS 

 

 

 

EBV is a ubiquitous herpesvirus that is the causative agent of the following 

• Acute infectious mononucleosis (glandular fever, kissing disease) 

• Associated with nasopharyngeal carcinoma 

• Burkitt lymphoma 

• Hodgkin and non-Hodgkin lymphomas 

• Gastric carcinoma. 

 

EBV is common in all parts of the world, with more than 90% of adults being 

seropositive. It is transmitted primarily by contact with oropharyngeal 

secretions. 

Properties of the Virus 
➢ The EBV DNA genome encodes about 100 genes.  

➢ There are two major strains of EBV, types A and B. 

 

https://microbewiki.kenyon.edu/index.php/The_Role_of_Epstein-Barr_Virus_in_Burkitt's_Lymphoma
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Biology of Epstein-Barr Virus 
➢ The major target cell for EBV is the B lymphocyte. When human B  

lymphocytes are infected, continuous cell lines can be established, indicating 

that cells have been immortalized by the virus. 

➢ EBV initiates infection of B cells by binding to the viral receptor on B cell, 

which is the receptor for the C3d component of complement.  

➢ EBV directly enters a latent state in the lymphocyte without undergoing a 

period of complete viral replication.  

 

➢ The hallmarks of latency are viral persistence, and the potential for 

reactivation and lytic replication.  

 

➢ EBV-immortalized B lymphocytes do the following (latency will lead to :) 
• Secretion of immunoglobulin 

 

• Expression of B-cell activation products (e.g., CD23) 

• Several patterns of latent viral gene expression are recognized. These include EBV 

nuclear antigens (EBNA1, 2), latent membrane proteins (LMP1, 2). 

Direct replication for the virus inside the lymphocyte will not happened 
because the virus will enter in a latency phase     ) طور الخمول( 

Extra note : Latency is the phase in certain viruses' life cycles in which, after 
initial infection, proliferation of virus particles ceases 

This means that it will stimulate the cell without the presence of any   
stimulus and will lead to produce  antibodies 

some antigens expressed on the surface of the lymphocyte cell so we can 
know which cell  is infected by the virus like LMP antigen  ( latent 
membrane protein which is a protein coat ) and EPNA ( EBV nuclear 
antigens ) 
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➢ Latency can be disrupted and the EBV genome activated to replicate in a cell 

by a variety of stimuli, including chemical inducing agents or cross-linking cell 

surface immunoglobulin. 

 
Pathogenesis and Pathology 
Primary Infection 
➢ EBV is commonly transmitted by infected saliva and initiates infection in 

the oropharynx.  

➢ Viral replication occurs in surface B lymphocytes or epithelial cells of  the 

pharynx and salivary glands. 

➢  Many people shed low levels of virus for weeks to months after infection.  

➢  Infected B cells spread the infection from the oropharynx throughout the 

body.  

if latency disrupted  and that means the end of the dormant phase , the virus 
will replicate ( beginning of replication phase ) => the virus will lyse the cell  
then go to invade another cell . 

** There are two sense immunoglobulins on the surface of B-
lymphocyte cell (  IgM and IgD ) => IgM after infection it will 
stimulate first  so the presence of it  on the surface of the cell is a 
must but IgD is a co-signaling activation  
** In order for the antigen to transport its need signal and co-signal 
.  the signal will produce by the cross reaction between two of the 
IgM surface antigens  so the first signal initiate . 
 This’s one of the things that make the virus replicate inside the cell 
and disrupt her  ** We will study this in details in 

immunology  
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➢  In normal individuals, most virus-infected cells are eliminated, but small 

numbers of latently infected lymphocytes persist for the lifetime of the host 

(one in 105–106 B cells). 

➢ Primary infections in children are usually subclinical, but in young adults, 

acute infectious mononucleosis often develops.  

➢ Mononucleosis is a polyclonal stimulation of lymphocytes. EBV-infected 

B cells synthesize immunoglobulin.  

➢ Autoantibodies are typical of the disease, with “Heterophil antibody” that 

reacts with antigens on sRBC. 

 

Sheet note: 

Antibodies here can be 1-autoantibodies or, 2-heterophile antibody (they 
are antibodies induced by external antigens)- both are antibodies against sRBC(the sRBC 
count is used for diagnostic purposes) 

Latency may persist in low percent ( 10^5 – 10^6 ) so the entire  virus will stay 
inside the cell for a period of time  

Mononucleosis  ) مرض الوحيدات االنتاني (  this disease effect lymphocytes but why  it’s 
called  mono from monocytes ?  as we know monocytes have a kidney shape 
nucleus and lymphocytes have a round shape nucleus  , in this disease the 
lymphocytes will have a kidney shape nucleus as in the monocytes and the ratio of  
nucleus to cytoplasm will decrease .  so we will see atypical lymphocytes  

as we talked previously, cell when stimulated it will produce antigens non-specifically so it 
may produce antigens for auto- antigen leading to autoimmune disease  . 
so the cell stimulated nonspecifically. lipopolysaccharide it’s one of the nonspecific 
activators which will stimulates the cell to give us nonspecific antibody like autoantibody 
or a type of antibody has no related with the thing we stimulate or has no related with the 
body itself so that the person will be heterophile    ) محب للشيء المغاير ( e.g => antibody 
against sheep RBCs  
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Reactivation from Latency 
➢ Reactivations of EBV latent infections can occur, as evidenced by 

increased levels of 1-virus in saliva and of  2-DNA in blood cells.  

➢ Immunosuppression is known to reactivate infection. 

 
    Clinical Findings 

✓ The classic syndrome associated with primary infection is Infectious  

mononucleosis .  

✓ EBV is also associated with several types of cancer. 

 
 

Infectious Mononucleosis 
After an incubation period of 30–50 days, symptoms of  

• Headache 

• Fever 

• Malaise 

• Fatigue 

Sheet note: 

Immunocompromised patients, or patients taking cortisol and 
corticosteroids(immunosuppressive drugs) are examples of immunosuppression in patients. 
that may lead to reactivation of the virus but as we said  before a small number of viruses will still 
in latency . (will not be activated ) 

 

Sheet note: 

These are only risk factors, they’re not actually studied with the detailed mechanisms, it’s 
more like observations. 
 
ie. The mechanism is not specifically known , but according to studies, in  80%  the virus constitute 
a risk factor for  cancer patients maybe because the latency  period can make changes on the cells  . 
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• Sore throat  

• Oral hairy leukoplakia, is a white patch on the side of the tongue with a 

hairy appearance(due to overproduction of keratin and epithelial hyperplasia) 

• Another prominent sign is often the pharyngitis, which is frequently 

associated with enlarged tonsils with pus(an exudate similar to that seen in cases 

of strep throat) 

 

   
 

• Enlarged lymph nodes and spleen  

• Some patients develop signs of hepatitis. 

• The typical illness is self-limited and lasts for 2–4 weeks. 

 

 

https://en.wikipedia.org/wiki/Keratin
https://en.wikipedia.org/wiki/Epithelium
https://en.wikipedia.org/wiki/Hyperplasia
https://en.wikipedia.org/wiki/Tonsillitis
https://en.wikipedia.org/wiki/Pus
https://en.wikipedia.org/wiki/Exudate
https://en.wikipedia.org/wiki/Strep_throat
http://clinicalgate.com/epstein-barr-virus-infections-including-infectious-mononucleosis/
https://en.wikipedia.org/wiki/File:Mononucleosis.JPG
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Laboratory Diagnosis 

• During the disease, there is an Increase in the number of WBCs, with a 

predominance of  Atypical lymphocytes.  

• The less-specific heterophil agglutination test may be used to diagnose 

EBV infections (Paul-Bunnell test used sRBC, OR Monospot test that 

used Horse RBCs or Bovine RBCs ).  

• Antibodies to Epstein-Barr virus antigens measured for clinical purposes 

include antibodies to viral capsid antigen (VCA), early antigens (EAs), 

and EBNA. 

• Serologic tests for EBV antibodies require some interpretation. The 

presence of antibody of the IgM type to the viral capsid antigen is 

indicative of current infection. Antibody of the IgG type to the viral 

capsid antigen is a marker of past infection and indicates immunity.  

 

 
              Atypical  Lymphocytes                         Typical lymphocytes 

 

https://www.pinterest.com/shirmason/epstein-barr-virus/
http://ka.medicine-worlds.com/mononukleoz.htm
http://www2.nau.edu/~fpm/immunology/blood.html
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Sheet note: it mostly affects children but might effect 
adults. 
 

• Parvoviruses are the simplest DNA animal viruses. . ** single strand DNA** 

• Virion: Icosahedral 

• Composition: DNA (20%), protein (80%) ** protein = capsule  
• Envelope: None 

• Human pathogen, B19 virus 

Th ere are two subfamilies of Parvoviridae:  

1. the Parvovirinae, which infect vertebrates(sheet note: including humans) 

2. the Densovirinae, which infect insects. 

The Parvovirinae comprise five genera. Human parvovirus B19 is the most 

common member of the Erythrovirus genus. ** ** فيروس مسبب طفح جلدي 

The cellular receptor for B19 is blood group P antigen . P antigen is expressed on 

• mature erythrocytes ** mainly but it can also present on other 
places** 

• erythroid progenitors 

• megakaryocytes 

Target => RBCs . it’s mainly  infect children and infant but it can also infect adult 
( rarely  ) . 
It is characterized by the appearance of a rash on the cheeks just like a slap). 

http://viralzone.expasy.org/all_by_species/103.html
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• endothelial cells 

• placenta 

• fetal liver and heart 

• sheet note: and lung included 

 

➢ Viral replication causes cell death(sheet note: if the virus multiplicates inside 

the cells), interrupting red blood cell production, and anemia(sheet 

note:because it will cause the hemolysis of RBCs).  

➢ B19 can be found in blood and respiratory secretions of infected patients. 

Transmission is presumably (mainly) by the Respiratory route. 

➢ The virus can be transmitted Parenterally by blood transfusions or by infected 

blood products  and Vertically from mother to fetus. 

 

 

Sheet note: 

It’s still unknown, if the replication of the virus happens inside 
the lungs or the bone marrow(the target of the virus) 

It  will enter by lung then will go to the bone marrow  ( the target is RBCs ) 
after that it will  disseminate to other parts of the body ( liver , gut , kidney …..  
etc ** because they have P- receptor so that the virus can bind ** ) 
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 Clinical Findings 
Erythema Infectiosum (Fifth Disease) 

➢ The most common manifestation of human parvovirus B19 infection is 

erythema infectiosum, or fifth disease. This erythematous illness is most 

common in children of early school age and occasionally affects adults.  

➢ Mild symptoms include: 

• rash, which has a typical “slapped cheek” (sheet note: the first symptom 

appearing) appearance. 

• Joint involvement; joints in the hands and the knees are mostly affected.  

• The incubation period is usually 1–2 weeks, but may extend to 3 weeks.  

• The first phase of illness occurs at the end of the first week; symptoms are 

flu-like, including fever, malaise, myalgia, chills. 

• After an incubation period of about 17 days, a second phase of illness begins. 

The appearance of an erythematous facial rash and a lacelike/reticlar rash on 

the limbs or trunk with joint symptoms 

http://www.immunopaedia.org.za/clinical-cases/infectious-diseases/severe-anaemia-in-hiv-positive-child/


Page | 11  
 

• Sheet note: it is called the fifth disease because it comes in the 

fifth rank for causing children a fever and rash disease according 

to the American children organization. 

 
 

 

• Specific IgG antibodies appear about (2 weeks)15 days postinfection. 

• The infection lowers production of erythrocytes, causing a reduction in the 

hemoglobin level of peripheral blood(anemia) 

 

Laboratory Diagnosis 
✓ The most sensitive test available is  polymerase chain reaction (PCR), probe 

hybridization تهجين of serum or tissue extracts, and in situ hybridization of 

fixed tissue. 

✓ B19 DNA(sheet noe:that we need for the PCR test) has been detected in 

serum, blood cells, tissue samples, and respiratory secretions.  

✓ Detection of B19 IgM antibody is indicative of recent infection; it is present 

for(sheet note: 23 days standard and the doctor mentioned this being called 

clonal shifting to IgG which I couldn’t find anything helpful about, I 

personally don’t think its important) 2–3 months after infection. 

  

Epidemiology 
❖ The B19 virus is widespread. Infections can occur throughout the year in all 

age groups and as outbreaks or as sporadic cases. Infections are most 

commonly seen as outbreaks in schools.  

http://www.slideshare.net/ahmed2222/fever-rash-a-quick-simple-guide
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Sheet note: fever is not a distinguishable mark, the rash is, that’s 

why we rely on it for diagnosis 
 

❖ The viruses are stable in the environment, and contaminated surfaces may also 

be involved in transmission.  

 

 

 


