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Abstract
Human samples of adenovirus were isolated from the period of March, 1st, 2015 to 28th of May 2015
from eye secretions of patients were diagnosed through rapid device test and real time pcr. Positive
cases of human adenovirus were sixty nine represent (83.13%). Isolation process of adenovirus was
successfully performed on chicken embryo fibroblast cell culture for 4 th passage for suspected
samples obtained from (eye swab) as well as isolate from chick embryo [specific pathogen free
(SPF)],who were diagnosed . The study groups were divided into three groups with different age and
gender. The group of 16-30 years old , the highest percent of infection (55.04%) in comparison with
other aged group followed by the group of 31-45 years old (31.88%) ; then, aged 5- 15 years old
(13.04%). The males groups represented the highest number of infection with adenovirus in
comparison with females groups represented by 44 males (63.76%).
Introduction
Adenoviruses is considered the biggest no
enveloped viruses, as they have the maximum
size capable of being communicated through
the endosome. The virion as well is of a
exclusive "spike" or fiber linked to every base
of pennon of the capsid helping in linking the
host cell by means of the receptor of
coxsackie-adenovirus on the host cell surface.
[1]

It is a fact that genome of adenovirus is
characterized as linear, has no segments, has a
pair of strands of DNA about (30 to 38 Kbp).
This permits the virus to hold (30 to 40) genes
in theory. At all events related of the
contagion unexpectedly through (2-4) weeks.
[3]

Signs and symptoms of viral conjunctivitis
may guaranty the following ( itchy eyes,
tearing, redness, discharge and light
sensitivity). For conjunctivitis associated with
plain adenovirus with closely depending on the
cell of the host to permanence as well as
duplication. The virus is genome it has an end
of (55 kDa protein ) Tied for whole of the five
ends of the line (dsDNA). They were
employed as (primers) at replication and make
sure that the ends of the viral genome are
sufficiently doubled. [1]

Adenovirus widespread 1cz2uses prevail a
genome of linear dsDNA and are capable of
spreading in mammalian nucleus cells using
the host’s machinery of replication.[1]
Viral conjunctivitis
including
:
(picornavirus , Enterovirus 70 , poxvirus ,
HSV, Coxsackie A 24 , molluscum
contagiosum, vaccinia ,VZV , HIV are a
widespread self-limiting position that is
particularly breed by Human Adenovirus.[2]
Viral conjunctivitis be greatly catching,
habitually for 10 to 12 days from onset as
protracted as the eyes are scarlet. Patients
should circumvent emotive their eyes
trembling hands, and allotment towels,
amongst other actions. Conduction may occur
through molluscum contagiosum, illness will
persist until the skin lesion is treated.
Elimination of the central core of the lesion or
enticement of hemorrhage within the laceration
usually is adequate to cure the disease.[4]
Preventing
transmission
of
viral
conjunctivitis is substantial. Both patient and
provider should wash hands thoroughly and
often, retain hands away from the infected eye,
and avoid sharing towels, linens, and
cosmetics. Infected patients should be advised
to stay home from school and work.[5]
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The most mutual viruses associated with
conjunctivitis are adenovirus and herpesvirus.
Adenoviral 47 and 13 conjunctivitis among
several can reason conjunctivitis. Adenoviral
infections happen around the world and maybe
considered the most ordinary outward optical
contagion. Adenovirus cause a range of
medical visual malady. Mainly strains
secluded are
serotypes three and four
outbreaks of potentially other grave infection
may is caused by adenovirus type "8, 19 and
37". [6]

microscope for the presence of cytopathic
effect.

2. Material and Methods

Table(1): Detection
adenovirus A to F.[8]

2.2 Samples Collection
This search was isolated of adenovirus
during a period unlimited beginning 1 March
2015 until 28 from May 2015. Eighty three
(44 (63.76%) males and 25(36.23%) females)
with non normal patients in age ranged ranged
five to forty five years of specimens were
arbitrarily. All cases were arranged accept to [
12]

2.2.Patients and clinical specimens:
Sixty nine
conjunctival swabs were
collected from 33 randomly selected. The
material collected of conjunctival in sterile
absorbable cotton swab was transported in
viral transport MEM with 3% FCS and
antibiotics. The samples were together from
the infected among two upto five days onset
of the Signs and were treatment here 20 - 30
min in the laboratory.
2.3. Isolation of human adenovirus: Fifty
microlitres of samples were injected with virus
going on near a 24 h old monolayer of chicken
embryonic fibroblast (CEF) cell culture grown
over tissue culture plate once aspirating out the
growth medium. The inoculated culture was
reserved in a rocker for thirty min. At the end
of 30 min Dulbecco’s minimal essential
medium supplemented with 1 per cent foetal
calf serum was added. The cultures were
incubated at 37oC. The cultures were observed
daily under phase contrast using inverted

2.4. Detection of adenovirus
Two method diagnostic procedure had been
second-hand for Specifying with adenovirus
encompass, device rapid test (SAS™ Adeno
Test), [7] and real time PCR using the primer
design viral DNA kit (P.D. UK) agreement
with the manufacturer’s education successfully
amplified. (Table.1).
primers of

human

HAdV
forward
primer
(5′CATCATCAATAATATACCTTAAAACT
GG-3′),
HAdV reverse primer
(5′TCGCTSGCACTCAAGAGTGG -3′)
2.5. Preparation of cell culture
It was performed according to Moresco
et al ., (2010).
2.6. Virus isolation
It was performed according to
OIE,(2009).
2.7. Virus titration on CEF cell culture:
This test was performed according to Frey
and Liess, (1971).
2.8. Virus titration on embryonated egg
This test was performed according to
Frey and Liess, (1971). Was
calculated
according to
Reed and Muench, (1938),
Virulent calculated according to the equation
derived according to Hanson,(1975).
3 Results
3.1 Device Rapid Test
A total (83) different clinical case
collected, only 69 cases were positive while
(14) negative as detected by D.R.T. in shape
(1). The become old between five to forty
five year old spited keen on three collections.
Thirty eight case of (16-30) years. Twenty
two case of (31-45) years, while only nine
cases of (5-15) years in figure (2). Anyhow
infected female the lowest group of infection
compared of male in figure (3).
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3.2. Real Time PCR
Eighty three simple were suspected of
virus infected .Positive cases just sixty nine
by" RT-PCR "of diagnosis in figure(4).

Figure(1): Detection of Adenovirus by
Rapid device test
Figure(4): The Graphic Results
that
obtained of Adenovirus by the Real Time
PCR Thermocycler : Exicycler TM
Quantitive Thermal Block .
3.3. Isolation and propagation of adenovirus
in chicken embryo fibroblast cell culture

Figure (2): The distribution of patients
according to age groups.

Figure (3): Total patients of Adenovirus
according to gender.

Isolation process of adenovirus was
successfully performed on chicken embryo
fibroblast cell culture for 4 th passage for
suspected samples obtained from (eye swab) in
(Table 1).
On the primary isolation process, cytopathic
effect was observed on fibroblast cell cultures
after 24 hours post inoculation (P.I.), which
appeared early in few infected round and
refractile cells. After 48 hours P.I the CPE
appeared much more and represented by more
rounding, swelling, granulation of the cells,
after 72 hours P.I the CPF increased much
more characterized by enlarged rounded cells
that were aggregated into grape-like clusters,
forming giant cells.
Cytopathic variations have been observed
in three days of inoculation. The variations
consist of : (an enlarged cells , oval foci and a
few small) that were more multiple, in
converse to non infect fibroblast (Figure 5).
3.4.Isolation and propagation of Adenovirus
in chicken embryonated eggs
Chick embryo [specific pathogen free
(SPF)] was inoculated with eye swab that was
collected from infected patients, who was
diagnosed as positive adenovirus. The virus
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was inoculated at different regions of 11 days
old chicken embryos. These inoculated
embryonated eggs were daily inspected till
5 th days P.I or when embryos death.
Allantoic and amniotic fluid was collected
separately , then infectious dosage 50 was
calculated according to Reed and Mench
,(1938) methods; five embryos
were
inoculated for each detection and control
embryos were inoculated with sterile PBS

A

pH 7.2 , TCID50/0.5 ml was found equal to
10 7.6 / 0.1 ml (Table 2).
Macroscopic
appearance of chicken
embryos inoculated with isolated adenovirus
reveled
clear dwarfism
and
severe
congestion (B) in comparison with control
embryos which received only sterile PBS
(A) which appeared normal, (Figure 6) that
was appeared without change of ECEs.

B

Figure (5): The cytopathic effect of

Chicken Embryo Fibroblast Cell Culture.

(A): CPE of CEF of Adenovirus.
(B): Normal (CEF) cell culture
Table(1): Demonstrating the result of virus isolation by inoculation of Adenovirus in SPF
chicken embryos.

Table (2): Determination of TCID50 for Adenovirus by Reed and Meunch,(1938) method.
Virus Dilution

Infected
Cell (CPE)
+ve

Normal cell
(non infected)
wells

Total
infected
wells

Total
non
infected
cell
(normal wells)

Infected
cell ratio
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10-1
10-2
10-3

5
5
5

0
0
0

14
33
31

0
0
0

41/41
36/36
31/31

100%
100%
100%

10-4

5

0

23

0

26/26

100%

-5

5
1
1
2
1

0
4
4
3
4

21
13
11
6
3

0
2
6
9
13

21/21
18/16
17/11
/615
/313

100%
88.88%
64.7%
40%
18.75%

1

4

1

17

18/1

5.55%

10
10-6
10-7
10-8
10-9
10-10

TCID50/0.5 ml =107.6

A
B
Figure.(6): Macroscope appearance of isolated Adenovirus inoculated chicken embryos(A) in
comparison with control PBS inoculated embryos (B).
3.5. Hemagglutination test (HA)
The result of HA reflected the ability of
the isolated virus to haemagglutinate chicken
RBCs . The haemagglutination titer varies with
passage number. The HA titer of the isolated
virus in first passage was (16) HA unit,
whereas its titer was (32) HA unit for 2 nd
passage and reached a titer of (64) HA unit
in the 4th from ECEs ,while CEEFCC titer
0f (128) HA unit in the 4th . Whereas its titer
was (0) HA unit for control group (Table 2).

recovered patients and sera of experimental
animal was assay by HI test. Results appeared
that all convalescent sera of infected and
recovered patients gave HI titer range from
32 up to 256 HI unit, 4th inoculated of
embryonated chicken eggs ,while chicken
embryo fibroblast cell culture titer of (128)
HA unit in the 4th passage. Whereas its titer
was (0) HI unit for control group (Table 3).
Table .3: HA and HI tests of isolation
Adenovirus in embryonated chicken eggs
and chicken embryo fibroblast cell culture .

3.6. Heamagglutination inhibition test (HI):
The haemaggutination activity of sera of
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Isolation Virus

ECEs

CE FCC

Passage number
HA
1st
2nd
3rd
4th

4.
Discussion
The samples of Adenovirus had been
gathered of eye excretion of infected groups,
this results complied by way of [ 6, 16] Most
ages 16–30 years, further exposed to infection
during the study showed to be reliance of age.
A study showed (63.76%) of males were more
influenced than females (36.23%), outcomes as
well had correspond with study [17] in
London (The majority of ocular adenovirus
isolates (66%) were from the age groups 2040; only 15% were from patients below 20
years, and 19% from patients over the age of
40. Infection was commoner in males than in
females (ratio1-4 to1).
The results obtained are in agreement with
those of a previous virology and biochemistry,
National institute for medical research in
Britain study (Graham and Smiley, 1977). Wei
et al., (2005) was showed through the study of
similarity of change in cytopathic effect of cell
culture also. In this study, the presence of
human adenovirus in a collection of eye
specimens from conjunctivitis was confirmed
by using rapid device test and real time PCR
assays with tissue culture for isolation the
virus. In the present study, isolated a
cytopathogenic virus from eye secretion by
using chicken embryo fibroblast cell and chick
embryo [specific pathogen free (SPF). The
success of virus isolation depends on the
concentration of virus in the inoculums.
Isolated and diagnosis of human adenovirus
from eye secretions for the first time the study
was conducted in Najaf / Iraq.

HI
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