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Objectives

Understand the structure, properties, classification,
replication, and pathogenesis of Adenoviruses

Discuss the epidemiology, clinical presentation,
laboratory diagnosis and management of
Adenoviruses
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Introduction

Adenoviruses were first isolated from adenoids(that’s why we
called them adenoviruses) surgically removed from children in 1953

It can replicate and produce disease mainly in epithelial cells
(the respiratory, gastrointestinal, and urinary tracts and in the

eye) So it has a wide range of effects
Many adenovirus infections are subclinical, and the virus may
persist in the host for months.

Adenoviruses are valuable systems for molecular and
biochemical studies of eukaryotic cell processes. They are

also useful vectors for gene therapy approaches + the induction
of tumors in animals for research or therapeutic purposes

Some adenoviruses strains are oncogenic (to animals) but
are not important in human cancer causation

Adenoids are lymphoid

tissues, a collection of
tissue similar to lymph
nodes and tonsils. They
are located in the upper
respiratory tract,
specifically in the back
of the nose.




Structure

It is relatively small
to medium in size.

® Size 70-90 nm Iin diameter

® The viral genome is linear ds- Trese purple
D NA One of The structures of browln squares
adenoviruses is that it has are aiso
® Avirus-encoded protein Is _—" | aproteinatthe endof ts proteins.

genome which has certain

covalently linked to the end of theirotein reptication
linear genome (terminal protein)
Core protein

® Core proteins for protection

® [cosahedral with 252
Capsomeres y ConSiStS Of: The fibers are unique

structures on the capsid,

.The heXOnS (240)’ pentons (12)’ they play a crucial role in

attachment to host cells,

similar to how

and fibers (12) at each vertex ?r:"ic:f::u:f;ﬁ ';'g;f‘t;:n in L el A i )
viruses, At each penton . s L 'l:i“ Terminal -
i i base " ratein
® Unenveloped (naked) sase there s one e N




v"  When DNA or RNA viruses enter a host

The DNA can be isolated in an infectious form, and  cell, they undergo uncoating, which

. . - . . releases the genome alone. This step is
the relative infectivity of that DNA is reduced at least  crucial for replication, but it makes the

virus non-infective during what we call

100-fold if the terminal protein is removed by the eclipse period. During this period, the

proteolysis. it has Lost its protein cont. However,in
The hexons, pentons, and fibers constitute the Presence of a terminal protein attached to
major adenovirus antigens important in viral senomers infectiotty altomin it to remain

functional and infectious even without
the other viral components.

classification (through their distribution, shapes, type)

The penton base (oespitethesmallamount)Carries a
toxin-like activity that causes rapid appearance
of cytopathic effect (the change in morphology)

v"  Hemagglutinating activity
In some strains of Adenovirus FIbers are associated with L‘f::;z stf’st:fha::':;ﬁ’qﬁ:l‘;:ai“
hemagglutinating activity. Because the Urses N paranenza
1Nl I 1Fi " cells to clump together
her_nagglutlnln IS type specific (can be used for viral (aggl{mpate;’;hg;mixed
typln g) with a virus suspension




Classification

® At least 57 distinct antigenic types have been isolated from

humans and various animals. About one-third of the 57

known human serotypes are responsible for most cases of

human disease.

® Human adenoviruses are divided into seven groups (A-G)
on the basis of their genetic, physical, chemical, and biologic

properties ,

Hemagglutination Oncogenic Potential
Percentage of Tumorigenicity Transformation
Group Serotypes Group Result G+ C'in DNA in Vivo" of Cells
A 12,18, 31 v None 48-49 High +
B 3,7,11,14,16, 21, 34, 35, 50, 55 I Monkey (complete) 50-52 Moderate +
C 1,2,5,6,57 ] Rat (partial) 57-59 Low or none +
D 8-10,13,15,17,19, 20, 22-30, 32, I Rat (complete) 57-61 Low or none 4
33, 36-39,42-49,51, 53, 54, 56
E 4 ] Rat (partial) 57 Low or none +
F 40,41 ] Rat (partial) 57-59 Low or none ks
G 52 Unknown 55 Unknown Unknown

1- Hemagglutination(None, partial,
complete)

2-the percentage of guanine (G) and
cytosine (C) in the DNA shouws little

variation between strain.

3-Oncogenic potential refers to the
ability of adenovirus strains to induce

tumors in vivo. This means that if we
introduce adenoviruses into an animal,
we assess whether they canform
tumors and, if so, to what degree—high,
moderate, low, or none at all.
Additionally, it includes the ability to
transform normal cells into tumor cells
i, Some strains have this ability +,
while others do not -, or unknown

The mostimportant aspectin
the clinical role of adenovirus
strains is that each group of
strains tends to infect specific
organs or cells. For example,
some strains infect the
respiratory tract, while others
target the gastrointestinal tract
or the eyes( so it also reflected
certain diseases)




Replication and pathogenesis

Adenoviruses replicate well only in cells of epithelial origin
(respiratory tract, eye, gastrointestinal tract, and urinary tract)

The virus attaches to cells via the fiber structures

The host cell receptor for some serotypes is CAR Epithelial cells after
(coxsackie—adenovirus receptor), a member of the introduction of the virus
Immunoglobulin gene superfamily exists on epithelial cells iy \1&‘ o2

associated with the virus

Adenoviruses are cytopathic for human cell Typical<™ \(% W
- - : : cytopathic 5} y T\ ’
cultures, particularly epithelial cell lines. The effect of thet XL ' - B\ .
From pentons part on capsid ] DIrUs 0T XY ».1\ .
cytopathic effect usually consists of marked UL g WS
| | T LR
rounding, enlargement, and aggregation of Y a Ny
affected cells into grape-like clusters Y B%




TABLE 32-1T Important Properties of Adenoviruses

Virion: Icosahedral, 70-90 nm in diameter, 252 capsomeres;
fiber projects from each vertex

Composition: DNA (13%), protein (87%)

J
Genome: Double-stranded DNA, linear, 26-45 kbp, protein bound fo
termini, infectious™

Proteins: Important antigens (hexon, penton base, fiber) are
associated with the major outer capsid proteins

Envelope: None

Replication: Nucleus  DNAvirus ->replication in the nucleus

Outstanding characteristic: Excellent models for molecular studies
of eukaryotic cell processes




Epidemiology

Adenoviruses exist all over the world and are present
year- round; community outbreaks of disease are
unusual.
Transmission: Depends on the location of injury
1.Respiratory infection
e by inhalation of respiratory droplets.
e Through contaminated hands.
@ Direct contact with contaminated surfaces.
2. Intestinal tract infection:
@ By the fecal-oral route. The virus enters food and then transmitted to human
3. Eye infection:
e Through contaminated hands.
e Using contaminated towels.
e Using contaminated eye drops, ophthalmic
Instruments.



Clinical Manifestation

Diseases associated with adenoviruses:
@ Keratoconjunctivitis.ck desilel) s 4 5l Clall Glgiy)
e Pharyngo -conjunctival fever.
® Acute respiratory diseases.

e Gastroenteritis.
e Urinary tract infection.
® Meningitis.



Respiratory diseases caused by

1- Respiratory Diseases

They are hard to distinguish clinically

adenoviruses are classified as and require laboratory diagnosis.

group C.

N Serotypes that affect
GFOUP C, serotypes 1_7 respiratory system f‘

upper respiratory tract

Infants and children: Characteristic symptoms include infections are

indistinguishable from

fever, malaise, sore throat, hoarseness and cough. other viruses.

Pneumonia develops in around 10% of cases and can be

fatal In some cases, the virus may descend into the lower respiratory
° tract and cause more severe infection “pneumonia”

Adenoviruses are the cause of an acute respiratory
disease syndrome among military recruits. This
syndrome is characterized by fever, sore throat, nasal

congestion, cough, and malaise, sometimes leading to

pneumonia Adenoviruses rarely infect adults due to immunity but can
cause acute respiratory disease outbreaks in military
personnel due to specific strains.



2- Ke ratOCO ﬂ_l U ﬂ CtIVItIS Redness ,swelling , tearing ,pain

rearof ot @ Group D, Serotypes 8, 19, and 37

occurs because

tirrtates the @ Thig syndrome is characterized by
eye, worsening ] ] L .
symproms like - aggressive conjunctivitis, pain,
wriaton. | photophobia, and

enlargement ~~ IYMPhadenopathy followed by the
lymphnode ©  development of superficial

around the eye punctate keratitis.

If the infection is prolonged and severe, it can White spots block
cause superficial punctate keratitis, leading to light, making the
frequent eye scratching and permanent patient see spots
corneal damage, resulting in white spots. when looking at

objects.




3- Gastroenteritis

Each serotype causes a

Group F serotypes 40 and 41 different disease.
Associated with cases of endemic gastroenteritis, ~ ™ Yr inectionsin the &' fract

are very common in children,

usually inyoung children and neonates. Can cause andtheyounger theyare, the
- more likely they are to develop.
occasional outbreaks. _ _
The first cause was rotavirus

Possibly the second most common viral cause
of gastroenteritis or diarrhea (7-15% of all

endemic cases).
Similar disease to rotaviruses mild fever, diarrhea, abdominal painq/

Most people have antibodies against enteric >0 Wwe cant distinguish the type of
adenoviruses by the age of three. (Laboratory diagnosis identifies
they have already get the infection the virus type)

earlier and develop immunity



Respiratory and Gl infections are

I_a b D | d g NOS | S indistinguishable from other viruses, so

laboratory diagnosis of pneumonia and
keratoconjunctivitis is helpful.

Virus Isolation: Adenovirus may be isolated from most body fluids gw

e canuse an electron

and secretions; eye swabs, throat swabs, urine, feces, and CSF. It microscope (fiber

] . . projection) help
can be grown on: Human embryonic kidney cells, Hep-2 cells, and distinguish the virus
primary monkey kidney cells from ofherviruses.

Their culture is more difficult, but antigen
_ o Serotype 40, 41° testing may be more useful.
Antigens: fastidious enteric adenovirus antigens can be detected by

direct examination of fecal samples by ELISA or latex agglutination
tests or Immunofluorescence IgG and IgM help diagnose acute

PCR infection or determine past exposure

_ _ and immunity development.
Serology: Infection of humans with any adenovirus type stimulates a

rise in complement-fixing antibodies to adenovirus group antigens
shared by all types. A four-fold or greater rise in these antibodies X

Explanation in

between acute phase and convalescent phase sera indicates recent the next slide

Infection.



Serology: Infection of humans with any adenovirus type stimulates a rise
In complement-fixing antibodies to adenovirus group antigens shared by
all types

When a specific serotype of adenovirus enters the body, antibodies
are formed. These antibodies may not always be serotype-specific
but can be group-specific, meaning immunity could extend to other
serotypes within the same group with similar structural
characteristics. For example, if infected with serotype 40 of group F,
you are likely to have immunity to serotype 41 as well.

A four-fold or greater rise in these antibodies between acute
phase and convalescent phase sera indicates recent infection.

Anincrease in IgM or a four-fold rise in IgG from the start to the end of
the disease, at least two weeks after onset, indicates an acute infection.
If 1gG levels are elevated but remain constant ( they do not change
over time), it typically indicates that the person was previously
infected or vaccinated against the virus, meaning the immune system
has developed immunity to the disease.

15



Treatment and Prevention

The virus’s capsid is complex, and its serotypes and groups
are diverse, making it difficult to create a general target for

There iS NO anti_vira| d rug thera py adenovirus, which is why a treatment has not been
developed.

Treatment is supportive Only treats symptoms

Live adenovirus vaccine for military use only infrequently
used Its use is limited due to its lack of effectiveness, the presence of
many strains, and safety concerns, making it uncommon.

Swimming pool-associated conjunctivitis can be prevented with
adequate levels of chlorine in the water
Prognosis:

® Self-limiting disease

® Recovery is usual

® Disseminated infection in immunocompromised Theviruscanreachunexpected areas,
such as causing meninagitis.
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