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ABSTRACT

The study was conducted on a total of 20 samples collected from clinically dis-
cased birds suspected to be lnfected with Infectious Jaryngotracheltis virus (ILTV).
Samples were collected from different farms in Dakahlia and Damletta governorates.
These samples Include trachea and larynx. Isolation of the virus on chortoallantoic
membranes (CAMSs) of fertile chicken eggs aged 12 days were carried out. Three to six
passages were done lo each sample depending on appearance of pock lesions on
CAMs. Identification of the virus was carried by agar gel precipitation test (AGPT). In-
direct immunoflourescence (IF), Indirect immunoperoxidase (IP) techniques and hfs-
topathological examination. Then confirmation of ILTV dlagnosis was done by poly-
merase chaln reaction (PCR). Out of 20 samples tnoculated on CAMs, there were 14
showed characteristic pock lesfons. Out of 14 isolated samples there were 10 sam-
ples (71.4%) tested positive by AGPT, 11 (78.5%) by IF and IP tests. This {ndicate sen-
sitivity of IF and JP over AGPT in ILTV diagnosis. ILTV DNA was detected In Inoculat-
ed CAMs by PCR. PCR could be used as a rapid and specific technigue to confirm
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VIROLOGICAL STUDIES ON INFECTIOUS LARYNGOTRACHEITIS

ILTV diagnosis.
INTRODUCTION [LTV-llke viruses have also been (solated from
Avian Infectious laryngotrachejtls js a pheasants and peafow! (Crawshaw & Boy-

herpes viral respiratory disease of chickens
with worldwide distribution, the taxonomy of
herpesviruses has been updated by the Inter-
national Committee on Taxonomy of Viruses
(ICTV). The former family Herpesvirtdae has
been split into three families, which have
been incorporated into the new order Herpes-
virales. The Infeclious laryngotrachelits dis-
ease caused by Gallild herpesvirus-1which
classiflied as a member of order Herpesvirales,
family Herpesvirldae, subfamily Alphaherpes-
virinae, and genus Iltovirus (Davison et al.,
2008). The primary natural hosts of Infec-
tlous laryngotracheits virus are chickens, but
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cott, 1982). Ficld ILTV (solates differ in thelr
pathogenlcity, but clinlcal signs of acute res-
plratory disease are typical and include con-
Junctivitis, nasal discharge, de-
crease in egg production and low mortalily. In
severe cases, dyspneas. expectoration of
bloody mucus and high mortality have been
reported (Bagust et al,, 2000).

sinusitis.

Vaccination s an integral part of ILTV con-
trol programmes in breeder and layer flocks.
but 1t has been deraonstrated that serial bird-
to-bird passage of chlcken embryo-origin
(CEO) vaccine viruses can result in Increased
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virulence (Kotiw et al., 1995). On the other
hand. (1 appears that vaccination with tissue
culture origin (TCO) vacclnes carries less risk
for reversion to virulence {Guy et al., 1981).

Presumptive diagnosis of LT can be made
reliably In cases of severe acute disease based
on high mortality with typical signs of the dis-
ease such as expectoration' of blood. Other-
wise, dlagnosls should be based on one or
more confirmatory laboratory dlagnostic pro-
cedures. The most common laboratery diag-
nostlc procedures are virus isolation, histopa-
thology. detection of [LTV antigen In tssues,
and detection of ILTV-specific DNA {Guy and
Bagust, 2008). This study almed to isolation
of LTV from clinically diseased birds suspect-
ed to be Infected with the virus on the chorl-
oallantof¢c membrane of embryonated chicken
eggs (ECEs), identification of ILTV by agar gel
precipitation test, immuaoperoxidase and Im-
munoflourescent technlques then confirma-
tion of dlagnosis by polymerase chainr reac-
tiort.

MATERIALS AND METHODS

Samples collection

Twenty larynx and trachea samples were
collected from chickens (3 samples from layer
chickens and 15 samples from broler chick-
ens) suspected to be infected with ILTV. Sam-
ples were collected from different farms in Da-
kahlia and Dami¢tta governorates, Diseased
birds were showling clinical signs of recum-
bency. lacrtmatlon, discharge
caused the eyelids to become glued together,
and swelling of the infraorbltal sinuses,
nasal discharge. and at each iphalation
the head was extended forward and up-
ward, spasmodic coughing caused expul-

mucold
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sion of mucus or blood with drop of egg
production in layers. The postmorter findings
were hemorrhagic conjunctivitis, trachellls
with blood stained mucous and blood clots. In
sorue cases caseous material was observed (n
trachea (Fig. 1). Samples were collected from
freshly dead or euthanlzed chickens in stertle
containers containing phosphate buffed saline
(PBS) with antibfotic mixture then transported
to laboratory in ice box then stored at -200C
until use, Other samples were also collected
from healthy birds and used as contro] nega-
Hve,

Virus strain

Chicken embryo origin vaccine (Avipro ILT
vaccine) obtained from wmanufacturer Loh-
mann Animal Health GmbH& Co. KG. Germa-
ny) The vaccine was prepared in specific
pathogen free (SPF) chicken embryo. It was
supplied in lyophilized vials. each vial con-
tains 1000 doses, and each dose contains 103
EID50 ILTV. The vaccine used in preparation
of hyperimmune serum againgt ILTV and as a
conirol positive in different diagnostic tech-
niques.

Virus isolation

Trachea and larynx samples were homoge-
nized usiug mortar and pestle, treated with
antiblotic solution (Penleillln G sodiurn,
1000000 1U & Streptomycin, | gm & Kanamy-
cin, 1 gm & Mycostatin 250-500 1U and Dis-
tilled water100 ml). The samples were then
centrifuged at 3000 r.p.m for 20 minutes as
described by Chacén et al. (2007). The su-
pernatant fluids were collected then 0.2 ml of
supernatant flulds was inoculated by dropped
membrane method onto the CAM of 12 days
old chicken embryos as described by Xie et
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al. (2010). Inoculated eggs were Incubated
horizontally with the site of inoculatton upper-
most at 37°C for six days. Embryos which
dted within the first 24 h were discarded and
considered to be nonspeciflc deaths. The inoc-
ulated eggs were examined through six days
for the presence of pock lesions. Three to six
passages were done depending on appearance
of distributed pock [esjons. Avipro ILT vacceine
was resuspended (n PBS; each vial was resus-
pended in 10 ml PBS to reach final concentra-
tion of 10% EIDsgand Inoculated on the
CAMs of ECEs as described for fleld samples.
The vaccine used as posttive control antigen.
CAMs showing distributed pock lesions were
collected, part of these CAMs were homoge-
nized and centrifuged. The supernatant fluids
were collected and used for detection of the vi-
rus by AGPT and confirmation of virus diag-
nosis by PCR. Part of these raembranes were
collected In 10 % formalin solution and used
for histopathological examination. Another
part of these CAMs were frozen in cryostat
and used for virus detection by Indirect lm-
munoflourescent and indirect immunoperoxi-
dase techniques.

Preparation of hyperimmune serum (HIS)
against Avipro ILT vaceine:

hyperimmune serum against Avipro ILT
vaccine was prepared according to Rosst
(1971) as follows; flve white Newzealand rab-
bits, 7 weeks old and about 2.5 Kg each. Four
rabbits were given firstly 0.25 ml Avipro ILT
vaccine having a titer of 103 EIDgg /ol with
equal volume of Freund's complete adjuvant
by Intradermal (njection, secoundly intramus-
cular injectlon of the same viral dose In
Freund's complete adfuvant 2 weeks later, fl-
nally three intramuscular injections at weekly
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intervals thereafter. The rabbits were bled 2
weeks after the fast inoculation and hyperim-
mune serum was separated by centrffugation
at 3000 r.p.m for 10 minutes and disiributed
in eppindorff 1m} each and stored at -20°C till
use. One rabbit was kept as a control nega-
tive. Serum then (ested for presence of immu-
noglobulins by comparing of total proteln
count In Inoculated rabbits serum and coantrol
one.

Histopathological examination:

Histopathological examination was dorne
according to Crespo et al, (2007) as follows:
CAMs containing distributed pock leslons
were fixed n 10% neutral-buffered formalin.
Paraffin-embedded tssues were routinely pro-
cessed, sectioned at 4 pm and stalned with
haematoxylin and eosin (H&E) then examined
by light microscope.

Agar gel precipttation test:

AGPT was done according to OIE (2008) as
follows; the gel Is made with agarose (1.5%)
contalning sodium chloride (8%) In distilled
water. The ingredients are autoclaved for 15
minutes: 5 ml of the molten agar Is poured
Into a 5 cm diameter Petri dish. When the
agasr has set. a pattern of wells {s punched In
the agar, consisting of a central well and six
surrounding wells. The hyperimmune serum
s put (nto the central welt (25 wul), while the
surrounding wells are filled with suspension
of prepared CAMs which {noculated with field
samples (25 wl each), one well containing Avi-
pro ILT vaccine as a control positive anligen
and oune well containing supernatant flutd of
prepared uninfected CAM of fertile egg as a
control negative antigen. Dishes are incubat-
ed In incubator at 37°C with humidity. and
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examined 24-48 hours later up to 5 days for
lines of preciplitation.

Indirect immunofluorescent technique:

Indirect Immunofiourescent technique ac-
cording to OIE (2008) and York et al. (1890)
as follows; the infected CAMs of ECEs show-
Ing pock leslons and uninfected CAM (as a
negative control) were frozen In cryostat
chamber and sectioned about 5 pm thick
cryostat sections, then picked up on glass
slide. Cryostat sectlons were flxed In acetone
for 10 mlnutes. Rabbit hyperimmune serum
agatast ILTV was applied to these tlssues on
the slides and the slides were then Incubated
in Incubator at 37°C for 1 hour with humldl-
ty. The slides were washed three times (S min-
ules each) in a bath of phosphate buffered sa-
ltne. pH 7.2. Flourescent conjugated goat IgG
fraction to rabbit IgG (whole molecule), antl-
rabbit flourescene (sothiocyanate (FITC) con-
jugate with 1:200 dllutions was applied on the
slide for 30 sninutes in dark humidilled cham-
ber. The slides were washed as before and
then counterstained with 0.01% Evan’s blue,
mounted with 50% glycerol In PBS, pH 8.6
and examined using a fluorescence micro-
scope.

Indirect siInmunoperaxidase teat (IP):

[ndirect Immunoperoxidase test was done
according to Guy et al. (1892) as follows;
CAMs showing dlistrtbuted pock leslons and
uninfected CAM (as a negative control) were
sectioned with a cryostat, air-dried then f(ixed
In acetone for 10 minutes. Tissue sections
were incubated with rabbit HIS against ILTV
for 1 hour at room temperature with humidi-
ty. then washing of the slides three times (5
minutes each) in a bath of phosphate buffered
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saline, pH 7.2. Anti-rabbit horseradish peroxt-
dase (HRP) conjugate of dllution 1:200 in PBS
was then added to the slides and Incubated
for 1 hr at room temperature with humidity.
then washed with PBS as before. A substrate-
chromogen cornprised of orthophenyledene di-
amine (OPD) solution was added and Incubat-
ed for 30 minutes. Slides were thoroughly
washed and examined by ordinary light ml-
Croscope .

Polymerase chain reaction:

* DNA extraction:

DNA extraction was done according to Han
and Kim (2008) as follows; CAMs of ECEs in-
oculated with twa fleld samples {fleld samples
were selected as It gave distributed pock le-
sions on the third passage in ECEs, clear {{ne
of precipitation by AGPT and clear results in
IF and IP techntques), uninfecied CAM (as a
negative control) and CAM (noculated with
Avipro ILT vaccline (as a éontrol poslitive) were
used to confirm the dlagnasis by PCR. These
CAMs were homogenized In PBS, 0.1 M, pH
7.4, followed by centrifugation at 3000 rpm
for 20 min. The supernatant was used for the
extraction of the viral DNA. 100 W of the su-
pernatant was added to 900ul of Tris-EDTA
buffer (10 mM Tris-HC), 5 mM EDTA, pH 8.0)
containing sodium dodecyl sulfate (final con-
centration, 0.5%) and proteinase K (500 u g/
ml) and incubated at 37°C for at least 2 hr.
The suspension was treated with an equal vol-
ume of buffer-saturated phenol, phenol: chlo-
roform: fscamylalcahol (25:24:1) and chloro-
form: isoamylalcohol (24:1). The DNA was
precipitated with isopropyl alcohot and 3 M
sodium acetate, pH 5.2, at -20°C for 2 hours.
DNA was centrifuged at 12,000 r.p.m for 15
min and washed with 70% ethanol and dis-
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solved in 20  of sterflized distlilled watey.

» Amplification of viral DNA by PCR

PCR was done according to Chang et al.
(1987) and Han et al. (2002) as follows: A
4.9-kbp fragment of the Infected cell pro-
tein 4 (ICP4) gene was amplified from isolates
using primers as {ollows: ICP4 forward, 5\
AACCTGTAGAGACAGTACCGTGACCC 3\ and
ICP4 Reverse. 3\ CCATTACTACGTGACCTA-
CATTGAGCC 5\. The reactlon mixture con-
tained 10 mM Tri3-HC) (pH 8.3), 50 mM KCl.
3 mM MgCl,, 200 pM of each dNTP, 0.5 M of
each primer. 0.625 units of Thermo-Start TM
Taq DNA polymerase, and 5itl of the extracted
target DNA in a total volume of 50 ul The PCR
conditlon for amplification of the 4.9 kbp ICP4
fragment was as following; Inilal denatura-
tion at 94°C for 1 min followed by 35 cycles of
94°C for 1 min (denaturation). 57°C for 1.5
min (annealing) and 68°C for 4.5 min (exten-
sion) then final extension at 68°C for 7 min.
The PCR products (12.2 pl) were resolved by
electrophoresis with GilPdot 1kb plus ladder
(100) (cat no. 239125) in 2% agarose gel (Sig-
ma Chemical Company, USA) and stained
with 0.5 mg/ml ethidium bromide using Trls-
Borate EDTA buffer (88 mM Tuis borlc acid. 2
mM EDTA). The gels were run at 90 V/em for
1 h and examlned in an UV transflluminator.

RESULTS AND DISCUSSION
Twenty samples collected frorn clinically
diseased birds suspected to be Infected with
LTV were passaged on CAMs of fertile egg
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aged 12 days. Suspected [LTV could be jsolat-
ed on CAM In which 14 samples gave charac-
teristic pock lestons In the form of yellowlsh
area with opaque edges (fig. 2) (seven samples
after 3" passage, one sample after 4th pas-
sage, 3 after 31 passage and 3 after 6! pas-
sage) and the Inoculated embryos were
dwarfed and died 2-6 days post inoculation.
On histopathology. the leslons showing the
development of syncytical cells, and eosino-
philic intranuclear Inclusfon bodies (fig. 3).
The isolated virus was identifled In 14 sam-
ples gave clear pock leslons using standard
rabbit hypertmmune serum produced agalnst
chicken embryo origin vaccine (Avipro ILT
vaccine) using different serological tests. Out
of 14 samples. 10 (71.4%) tested positive with
AGPT and result appear as clear line of pre-
clpitin in field samples and control positive
well, where control negative well showing no
Ilne of precipitin (fig. 4). Eleven samples
(78.5%) gave positive results by (ndirect im-
munoflourescent technigue and the resutt ap-
pear as apple-green fluarescence (flg. 5). Elev-
en samples (78.5%) gave positive by Indirect
fmmunoperoxidase test and the posilive re-
sults appear as deeply stained dark brown ar-
eas (flg. 6).

Analysis of the PCR products obtaned
from amplification reaction of extracted DNA
from tnoculated CAMs by agarose gel electro-
phoresis revealed the posltive amplification of
4.9-kbp fragment of the ICP4 gene and (fig. 7)
represents the obtained bands.

Table (1): Comparative results of the virus identificalion
using AGPT, IF, and [P test:

__positive samples / Total tested samples (percentage)

1 AGPT 1F I 1P
10/14= 11/14 11/14=
(71.4%) (78.5%) (78.5%)

Mansouara, Vet. Med, J.
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Avian Infectious laryngotracheitis (ILT) is
an acute respiratory disease of chickens. Sev-
er epizootic form of TLT are characterized clnt-
cally by sever respiratory symptoms such as
dyspnea and hemorrhagic expectoration. and
are generally associated with bigh mortality
{(5-70%). Enzoolic infections are associated
with mild symptoms as nasal discharge, con-
Junctivitis, sinusitis, gasping, and decreased
egg production or subclinjcal symptoms
(Mahy and Van Regenmorte]l, 2010 and
OIE, 2008). \

14 samples gave characteristic pock le-
stons in the form of yellowlsh area with
opaque edges and the Inoculated embryos
were dwarfed and dfed within 2-6 days
post inoculation (seven samples gave disirib-
uted pock lestons on the CAM after 3rd pas-
sage. one sample after 4N passage, 3 after
5th pagsage and 3 after 6! passage). These
results are Jn concurrence with Burnet
(1884), El-Kenawy et al., (1985), Hidalgo
(20038), Chacén et al., (2007) and Chactn
and Ferreira (2008) who observed pock le-
sions on CAMs of inoculated ECEs with death
of embryo. On the other hand Creapo et al,,
(2007) and Sellers et al.,, (2004) reported
that the ILTV was not easily propagated (n
ECEs.

Eosinophillic Intranuclear inclusion bodies
and syncytial cell formation were found In
histopathological examination of ILTV infected
CAM cells. These results were simflar to those
reported previously by Russell and Turner
(18838), Timurkan ct al., (2003) and Portz et
al,, (2008) who found syncytial cells and eo-
stnophllic intranuclear fucluslion bodies in
ILTV Infected cells. On the other hand Sellers
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et al., (2004) failed to detect these pathologl-
cal changes.

The results of AGPT appear as clear line of
precipitin. 71.4% of samples tested poasitive by
AGPT. These results were In agreement with
Rialakldi (19685), El-Zein et al.. (1879), El-
Kenawy et al.,, (1985), and El-kady et al,
(1897) who described high sensitivity of AGPT
for detection of ILTV but Bastamy et al,
{(2007) mentioned that the results of AGPT
showed that the AGPT was less sensitive test
for virus ldentification.

In Indirect fmmunoflourescent test the re-
sults appear as apple green fluorescence,
78.5% of tested samples were positive. These
results were in agreement with Madbouly et
al.,, (1897), Humberd et al.,, (2002) and
Creapo et al., (2007) who found an apple-
green fluorescence, indlcating positivity for
ILTV, assoclated with the epithelial cells of the
upper trachea. On the other hand Wilks and
Kogan (18979) mentloned that IF was less sen-
sltive test for detecton of the virus.

Immunoperoxidase positlve results appear
as deeply stained dark brown areas, 78.5% of
tested samples were positive. These results
were In agreement with Guy et al,, (1982)
and Abbas and Andreasen (1998) who found
that the JP was more sensitfve test for ILTV di-
agnosis.

Figures:

1- Trachea of chicken infected with TV
showing hemorrhage.

2- Characteristic pock lestons on CAM in-
fected with ILTV from collected samples
on the third passage.
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3-

AGPT, positlve saraples produce line of
precipitation, A: control positive LTV, B:
control negative (non Infected CAM), C,
D, E, F; tsolated samples on CAMs, S;
hyperimmune serum.

CAM after indirect If staining. The sec-
tion show apple green fluorescent color.

- CAM after (adirect 1P stalning, The sec-

tion show deeply stafned dark brown ar-
eas.

- Section of CAM inoculated with ILTV,

showing syncytial cell formation in the
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CAM cells stained with H & €.

PCR products of the [CP4 gene (4900
bp in the left) of ILTV DNA extracted
inoculated CAMs of ECEs in
stalned agarose gel electrophoresis.
along with GilPilot 1kb plus ladder (100)
(M). Lane 1 : positive contro} sample
(Avipro ILT vaccine), Lane 2 : negative
control sample Lane 3 & 5 : The ampl{-
fied DNA products prepared from CAMs.
In the right DNA marker measured by
base pair (bP).

from
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