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Introduction
» Epstein-Barr virus (EBV) named after discoverers Epstein & Barr

in 1964.

» It is a member of herpesvirus family with special tropism to B

lymphocyte. sl Jadll s BiA] 4

» It is the causative agent of acute infectious mononucleosis and is

associated with several cancers, namely Burkitt’s:lymphoma, some

forms of Hodgkin’s lymphoma, and nasopharyngeal carcinoma. .




It is structurally and morphologically similar to other herpesviruses:
» Virion: Spherical, 150=200 nm in diameter.

»Enveloped.

el Jeadll sLial o<

» Capsid: icosahedral symmetry.

» Genome: Double=stranded'DNA.

» Replication: In the nucleus.

» They produce large, acidophilic, intranuclear inclusion bodies.

» The ability to establish latent infection with periodic reactivation.



Epstein-Barr-Virus

Nuclear capsid

C3d-receptor

Envelop

Viral genome (DNA)

labpedia.net




lia 5 antibodies Lelisi €Y Lk Lyl ago ¢ Gugnlill gl ole Slidey e 5yl oa
. s diagnosis of disease JI 4 ago Y|
Viral antigens:

» Viral capsid antigen (VCA): The most important antigen because it 1s used
most often 1n diagnostic tests.

>@Early antigens (EA): which are produced prior to viral DNA synthesis.

>®Epstein—Barr nuclear antigen (EBNA): located in the nucleus and needed

episomes J<& ol dorsal ganglia Jb dsage Jods 5 aundl 5ulas Lo ugndll 1 Gl & o latency J 8 el (le olladlay oL s
to | maintain the viral DNA episomes in the infected cells and

. . . ) . JI Lpes) sy Jass LU gl antigen JI 1ia
immortalization of B lymphocytes (latent 1nfect10n)./\5d5ﬁewﬁﬂé‘w‘aJI slas ses < immortalization
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» Viral membrane antigen: Neutralizing antibodies that prevent re-infection

are directed against the viral membrane antigen, |7 "5 [ecton o e oo duse antibody J

antigen (life long immunity)




The immune response to EBV infection:
A) Cell mediated immunity Cytotoxic T lymphocytes react against the infected B cells.

B) Humoral immunity:

1- Early in acute disease: transient rise of VCA-IgM, which i1s rapidly followed by VCA-IgG,
which persist for life

2- Slightly later: Antibodies to EA develop and persist for several weeks.

3- Several weeks after acute infection : Antibodies to EBNA arise and persist for life.

4- Lifelong immunity against infection 1s based on antibody to viral membrane antigen.
N.B. In addition to the EBV-specific antibodies, non-specific heterophil antibodies are
formed and can agglutinate sheep or horse red blood cells 1n the laboratory. Heterophil

antibodies usually disappear within 6 months after recovery.
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VCA IgM EBNA IgG
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(VCA IgM & VCA IgG)

X
L3 (VCA IgM)

VCA- VCA- EA-D, EBNA,

] ] Interpretation
acute infection : ;< IgM IgG IgG 18G

s endl 130 Lol
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convalescent infection : ;s




VCA-  VCA-  EAD,  EBNA _
IgM lgG 15G 12G Interpretation

Negative | Negative | Negative Negative | No Infection

,N:g:,?,‘;g Positive Negative | Active Infection

Negative | Positive Positive Positive | {;‘ﬂfsate Reactivation of
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Diseases caused by EBV: | | o i oo 0, e s see

A) Primary infection producing infectious mononucleosis (I.M) (glandular fever).

B) EBV infection is associated with development of several

tumors (especially in AIDS patients):

v

» Burkitt’s lymphoma, (a tumor of the jaw).
»Some forms of Hodgkin’s lymphoma.
»Nasopharyngeal carcinoma.

»Hairy leukoplakia, a whitish, nonmalignant lesion with

an irregular “hairy” surface on the lateral side of the tongue. ¢ :




MONONUCLEOSIS




Pathogenesis:

Primary Infection
»EBYV is transmitted by infected saliva (so called kissing disease).

»Infection starts in the eropharynx, resulting in the prominent sore throat.

»Then spreads to the blood, where it infects: B lymphocytes (The major target
cell for'EBV) through binding to the viral receptor (CD21) receptor of €3
complement) on B cell where 1t become transformed and proliferated.

»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 10°—10° B cells).

ey . :
" N.B. The viral DNA remains latent in the nucleus of B lymphocytes, but NOT
integrated into cellular DNA).



Reactivation from Latency

» Reactivations of EBV latent infections can occur, as result of
Immunosuppression.

» These are usually clinically silent, however, sometimes occur with serious

, G-
consequences. Shepd

,J/\>JJ\9



Epstein-Barr Virus (EBV)
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Clinical findings:

»Incubation period ranges from 4-20 days.

by
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monaaucle osUS FEES

> Splenomegaly & Hepatitis is frequent.

»Most primary infections in children are asymptomatic, however, in young

adults, the typical 1llness of acute I.M often develops.

»The typical illness is self-limited and lasts 2—4 weeks.

%“
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Diagnosis of infectious mononucleosis (IM) due to EBV
1)Hematological criteria:

» During the first few days of the disease, there is leucopenia followed by
leucoeytosis ( up to 25000/cmm).

» Films show absolute lymphocytosis with presence of atypical lymphocytes

$

(glandular fever cells) which appear large with deep blue

foamy cytoplasm and oval or kidney shaped nuclei.

N.B. Atypical lymphocytes are eytotoxic T cells that react

against the EBV-infected B cells.



2) Serology :

z, sheep or horse RBCs e Lalila 13 4l lsang 5« NON specific antibodies :e 5,bLe sla|
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A) Detection of heterophil antibody:

These non-specific antibodies to sheep or horse RBCs present in a high
proportion 1n cases of .M due to EBV and can be detected by:

»Paul —Bunnel test: tube agglutination test. Mono

»Monospot test: latex agglutination test. 4

B) EBYV specific serology:

>
—
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T'he IgM VCA (useful for diagnosing acute infection). ®
T'he IgG VCA (useful for diagnosing remote infection). -



3) Virus isolation:

EBV can be 1solated (with difficult) from throat washings in

cultures of B lymphocytes. i,k sla Lk oS . B lymphocytes J1 ¢ 531 il Gk e
Leloas o ybide e g dira

4) DNA Hybridization:

Detection of EBV in the peripheral B lymphocytes of the patients
by DNA hybridization is the most sensitive method.

aaliial o hybridization J! 5T PCR JI Gusb e « puasndll 6 DNA JI (le 5ul ool 3ask e sla




self limiting ¢/ L~

Treatment

» No antiviral therapy is necessary for uncomplicated infectious mononucleo:s
» Acyclovir has little activity against EBV, but administration of high doses

may be useful 1n life-threatening EBV infections.

Prevention

There 1s no available EBV vaccine.



SLAPPED CHEEK
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Classification & Morphology

Belong to Parvoviridae family, Erythrovirus genus.

» Virion: very small, 18-26 nm in diameter.

» Non-enveloped.

» Capsid: icosahedralisymmetry. BarvoVi 314
voVirus

» Genome: Single=stranded DNA.

» Replication: In the Nucleus, highly dependent on cellular functions.
£ ™ complete dependent on cellular <y s ;S Gl alll fuadll LS
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B19 virus is transmitted by:

» Primarily by the respiratory route.

» Parenterally by blood transfusions or by infected blood products.

» Vertically from mother to fetus (transplacental).

Principal targets for human B19 parvovirus are: o (77

» Red blood cell precursors (erythroblasts): Hence, the major sites of virus

mature RBC J! i ¢ 225

replication in patients are the adult bone marrow and the fetal liver.

> Endothelial cells in the blood vessels.



Why B19 virus replicates in red cell
precursors but not in mature red cells

» The cellular receptors for B19 are blood group P antigen

(globoside) & Integrin coreceptor.

integrin (permissive cell) while mature RBCs express e

P antigen only (non-permissive cell). B9 integri

P antigen — ‘e . B as

> BI19 virus replicates only when a cell is in S phase ORI NSt

(mature red cells have no nucleus and not divide) ;=
nucleus lgd =é mature RBC JI Sl ‘




Clinical Findings

1)Erythema Infectiosum (Slapped Cheek Syndrome, Fifth Disease)

» This is a mild disease, primarily of childhood,

characterized by:

* Low-grade fever, runny nose (coryza), and sore

9

* A “lacy,” less i1ntense, erythematous rash

appears on the body.
» The symptoms resolve in about 1 week.
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» The disease in children i1s also called| fifth disease. The four other

= =
maculopapular@iash diseases of childhood are megsles, rubella, scarlet

fever, and roseola infantum.

> The*{fpathogenesis of rash 1s based In part to immune complexes
(composed of virus and IgM or IgG) and in part to death of infected

endothelial cells of the blood vessels.

endothelial cells J! gle —wuyis complex J/ Iiag
vasculitis Loy
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2) Aplastic Anemia (Aplastic crisis)

» Parvovirus B19 1s the cause of transient and severe aplastic anemia (aplastic
crisis) that occur 1n children with chronic anemia, such as sickle cell anemia
and thalassemia.

» The syndrome is an abrupt cessation of red Parvovirus B13 Aplastic Crisis

blood cell synthesis 1n the bone marrow and
hence, a rapid worsening of anemia.

» The temporary arrest of production of red N
blood cells becomes apparent only 1n patients
with chronic hemolytic anemia because of the ?, \
short life span of their erythrocytes; a 7-day  parvovirus 819
interruption 1n erythropoiesis would not be
expected to cause detectable anemia 1n a Invades RBC precursors,

1 multiplies, and destroys them
norina pCI'SOIl. o Leads to drop in hemoglobin
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3) Fetal Infections (Hydrops fetalis)

» If a woman is infected with B19 virus during the first or second trimester

of pregnancy, the virus may cross the placenta and infect the fetus resulting
edema J! Ly

in hydrops fetalis and fetal death.

» Hydrops fetalis manifests as massive edema of the fetus.

This 1s secondary to congestive heart failure precipitated

. U5 <l o ]
by severe anemia. so¥sll sas ol 5%l

» B19 virus is NOT a common cause of congenital

abnormalities, probably because the fetus dies early in

pregnancy.



4) Arthritis
Parvovirus B19 infection in adults, especially women, can cause arthritis mainly
involving the small joints of the hands and feet bilaterally. It resembles

rheumatoid arthritis (immune complex=related-arthritis).

5) Chronic B19 Infection
People with immunodeficiencies, especially HIV-infected, chemotherapy, or

transplant patients, can have chronic anemia, leukopenia, or thrombocytopenia as

a result of chronic B19 infection.



Laboratory Diagnosis
» Detection of viral DNA by PCR is the most sensitive tests.
B19 DNA has been detected in serum, blood cells, amniotic fluid, and
respiratory secretions. > ltis not practica
» Virus isolation is not used to detect infection as the virus is difficult to grow.
» Serology by detecting IgM antibodies.
In immunocompromised patients, antibodies may not be detectable;
therefore, viral DNA 1n the blood can be assayed by PCR methods.

Treatment & Prevention

» No vaccine available. Self limiting

» There is no specific treatment for B19 infection. Pooled immunoglobulins
may have a beneficial effect on chronic B19 infection in patients with
immunodeficiencies.



b La 8,58 0ll s Liall yalla
Lyl yems 4 9]




