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OCAL INFECTIOUS laryngotracheitis (ILT) virus strain was

isolated on ECE for ten passages. The tsolated virus produced
characteristics pock lesions on chorig-allantoic membranes of the
embryonaied cggs. which increased in size and number when the
number of passage icreases. Moreover, the isolated virus was further
propagated on CER and Vcero cells where the virus gave high titers
only when propugared on Vero cells. The virus was purified by
sucrose grachent ultra centnifugatton where a white band was collected
at the end of the centrifugation cycie. The isolated [LT virus was
identified by meuns of Electron Microscopy, Dot-ELISA and serum
neutralization.

The causative agent of ILT is a virus belongs to subfamily alphaherpesvirinae
and mitially propagated in the chorio-aliantoic membrane (CAM) of devcloning
chicken embryos. Laryngeotrachietis has been recorded as early as March 1920
in the TJnited States. In 1924, outbreaks in California chicken flocks weie
reported in which fowl pox apparently coexisted. Clinical signs were coughing
with expulsion of blood and mucus as well as severe dyspnea (Beach, 1926]). The
term infectious laryngeotrachietrs (ILT) was adopted m 1931 by u special
Committee on Poultry Diseases of the American Veterinary Medical Association.
Egypt remained free from [LTV until August 1982, when serious acuig
outbreaks occurred in layers 4-i2 months old in several farms in Cairo and Giza
areas with wide spread to adjacent localities. Therefore, it has been suggested
that the disease was infroduced 10 Egypt through importation of pullets from
endenmuc countries { Tantawi. ¢7 o/, 1983).

With the advent of cell-culture technigues, researchers quickly established
ihat ILTV would replicate in aduit chicken kidney cells as well as in a vadety of
chicken embrye-epithelial cells such as kidney, liver and lung (Hanson and
Bagust, 1991).

Although primary cell culrure is sull used as host for ILTV, it cannot be
maintained in vitro. Thus, a contmual supply of fresh harvested celis is needed.
which results in an inherent depree of variability. Moreover, such cuitures are
invariably contaminated with fihioblastic ceils, which cannot be productively
infected by ILTV (Rosst of «/. 1969} In order to circumvent the problems
associated with primary cell cultures, the abibity ot many cell lines to support the
replication of ILTV was evaluated iike chicken LMH, Vere cells, quail cell hme
(QT.35) and [Q1A (Kawaguachi. ¢z o, 1987, Schmitziein, ef a/., 1924).
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In the year 2000 poultry industry has encountered a great economic losses
where several outbreaks of high mortalities {25% and may reach 75%) respiratory
disease. The clinical picture was severely progressive and in the form of
coughing with expulsion of blood and mucus with extension of the head and
neck as well as severe dyspnea and conjunctivitis and sinusitis in some affected
flocks, this sign was so prevalent that the walls and equipment were spatiered
with dried blood. The survived cases failed to gain the presumed body weight in
case of meat production and drastic decrease in egg production during the
disease course in case of flocks for egg production as the disease infect poultry at
any age.

Qur aim was to isolate and identify the causative agent of this disease for
furthermore study to solve this problem by producing a vaccine.

Material and Methods

Tracheai tissue

ILTV was isolated from tracheal tissue of chickens showing hemorrhagic
wmflammation of larynx and trachea and suffered from bloody coughing and
various respiratory disorders. The chickens came from seven farms with different
ages; two farms at the age of approximately three weeks (meat production), two
farms at the age of approximately six to seven weeks (meat producing) and three
at the age of approximately four months (egg production). Four of these farms
wers given the vaccine in their vaccination program. The tracheal tissue was
crushed by sand by the additien of sterilized PBS in 10% suspenston with
freezing and thawing for at least three times, then centrifuged at 3600 rpm for 10
mn at 4°C.

Virus vaccine

As egg adapted live attenuated virus vaccine {TAD ILT vaccine 1000ds,
Lohman animal GMH & Coikg, Heinz-Lohman str. 4.2-7471 Couxhiven
Germany, Batch no 1071121} was used for preparation of anti-ILT virus
hyperitnmune serum.

Chicken

Ten-4wecek-old meat type chickens were used for preparation of
hyperimmuae servm. The serwm of these chickens was free from ILT virus
antibodies by ELISA which was performed according to {Madbouly, 1989).

Fertile eggs
Commercial and 8PF- egg were purchased from faculty of agricuiture, Cairo
univ., angd used for virus isolaiion and propagation.

Cell cufture

Vero cells {African gresn monkey kidney cells) as well as chicken embryo
rough ceils (CER) that were purchased from VACSERA institute, Agosa, ARE.
these cells were used for virus propagation.
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Vero cells (African green monkey kidney cellsj as well as chicken embryo
rough cells (CER) that were purchased from VACSERA institute, Agosa, A.R.E.
these cells were used for virus propagation.

Isolation

The fracheal tissue suspension was concentrated using poly ethylene glycol
{PEG). The virus was isolated firstly on commercial embryonated chicken eggs
for ten passages then the passage was propagated on SPF- embryonated egg for
one time to reduce the cost of this technique.

Anti-ILT hyperimmune virus serum preparation

a- Purification of egg-adapted vaccine strain

The vaccine strain of ILTV, which was propagated on Vero cells of titer 10°
that incubated for 30 hours in 37°C, freezed and thawed (thawing at 4°C) at least
3 times to release the iniracellular virus. The culture fluid was centrifuged at
3000 rpm for 15 minutes at 4°C to remove cell debris; the supernatant fluid was
over laid by 30% sucrose and centrifuged at 100.000 rpm (equal to 45.000 Xp)
for 2 hours at 4°C to pellet the virus. The virus pellet was resolved in 1mi PBS.
The concentration of viral protein in milligrams per milliliter was calculated
using a spectrophotometer at Ajq according to (Burleson, ef al., 1989). The virus
solution was stored at -70°C until wsed for immumization and for ILTV
identification.

b- Preparation of anti- ILT hyperimmunc serum

100 pg of purified ILT antigen mixed with 100 ul of complete Freund’s
adjuvant was injected subcutaneously (S/C) in the left side of the neck of chicken
aged four weeks. The chickens were boosted three times at the second, third and
fourth weeks from the first injection by the sames mixture but with incomplete
freund adjuvant instead of the complete one. After two weeks from the last
injection, the chickens were bled and the serum was collected and stored at -
20°C.

Purification of the isolared virus

The isolated virus was purified according o (Cruickshank, ef /., 15463 nad
watrach, ef al., 1963) using sucrose gradieut ultracentrifugation. The sucrose
used in concentration of 5,10,15,20,25,30,35,40 and 45%.

Propagation of the isclated virus
The purified virus wus propagated on Vero as weli as CER celis.

Efectron microscopy for the 1sofated virus

The purified isclated virus was examined by Electron iicroscope acceidruy
to {Wu, et al., 1999) where one drop of virus suspension was stained by sodiws
phosphotungstate. '

Identification of the isclated virus
The isolated virus was also ideatified using Dot-ELISA according o Whits
and Fenner (1986) where one pairt was added {5 equal volume of witon x 100 and
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egg and Vero cells according to Hitchner, et a/., 1975 and Hsiung, 1973
respectively.
Results

Resulis of virus isolation on ECE

Data presenied in Table 1 revealed that lesions began small in size and of low
number then increased in size and number graduaily from the 6th passage till the
10th passage. During virus propagation, the pock lesions were large in size 3- 5
mm with depressed gray center and the embryo was stunted in growth Photo 1.

TABLE 1. Viruas isolated on ECE.

Number of passage Intensity of pock lesions Size of pock lesion
1 + Small
2 + Small
3 * Small
4 ++ Small
5 bk Small
] + 4+ Medium
7 + 4+ Medium
8 +++ Medium
9 ++ 4+ Large and scattered
10 ++++ Large and scattered

Photo 1. ECE infected with the isolated virus shewing stunted embrvo and the CAM
showing numerous pock lesions with large size (1 gt passage).

Results of virus isolarion on CER and Vero cells

CER cells were peorly productive (refractory), giving low virus titer, with
limited CPE, when infected with the isolated virus. The infectivity titer remains
very low even after 10 passages (3.6 logy). While the virus infectivity titers
propagated on Vero cells increased gradually from the first passage (3.83 logy)
until the 9" passage (7.56 log,o) then decreased gradually from the tenth passage
(5.3 logye). Finally, the infectivity titer reaches (3 logy) in passage 14, Infected
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cells with the isolated virus become rounded and aggregated showing syncytial
formation. Cytoplasmic fusion results in formation of multinucleated cells then
dispatched arcas were appeared on later stage of infection and most of the cells
degenerate with few scattered cells after 72 hours P.1. This was clear in Photos 2-
3 and Table 2.

TABLE 2. Virus propagation on CER and Vero cells cells,

Number of CER cells i Vero cells
paysages TCID50/0.1 | Time of appeared | TCIDS50/0.1 ml | Time of appeared
mil LogllQ CPE/ hours Logld CPE/ hours
07| 2 T 15
12 5

3 l[ 7 12
3 | 12 4 3.33 10 |

3 12 633 10
" R —
8 1 30 12 o84 10 ]
9 | 33 | 2 7.56 5 R

10 3.5 t2 ] 53 i

12 ! 15 12 : 33 3 :
S S S : _—1
4 | 36 | P 3 3 is |

Phote 2. Vero cells infected with the
Isolated virus after 27 hours.

Phote 3. Vero cells infected with 1.7
virus after 48 hours. Cell

Very clear syncvtial and detachment and destruction
protoplasmic threads of cells and the cells appears
{Crystal violet stain, X 200). in islapnd of small mnwber.

{Crystal Violet stain, X 200)

Viral examination by Eleciron microscope (EM)

Sarnple of the isolated virus was examined by EM according to {(Wu, ef al,
1996) and the observed virus particles had an irregular envelope of a diareter ¢
1695-250 nm. The surface of the envelope contains projections. The shape of
virus was clear in Photo 4.
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Photo 4. Electron micrograph of ILT virus showing the size approximately 200 nm

and the {ine projection on the surface. (Sodium phosphotungstate stain, X
75608).

Results of identification of ihe isolated virus by Dot- ELISA and SNT

“he tested purified virus sample, from CAMs of infected ECE, tissue culture,
reference ILT virus and negative control antigen was added on the circles of the
NCM. Blue dots appear on the circles of tested purified ILT virus and virus
obtained from CAMs, Vero cells and veference ILT virus. Purified ILT virus did
not give positive results except after addition of NP-40 and Triton X 100 Photo 3.

Phrote 5. Dot ELISA test for the purified tested ILT virus showing blue dots:
a-Tested purified iLT virus. b-Tested ILT virus suspension obiained from
CAM of infected ECEs. c-Tested ILT virus suspension obtzined from

infected Vero cells. d-Reference ILT virus as positive control. e-Negative
antigen as negative conirol.

No pock lesion or CPE were observed in both used system afier
neutralization of the isolated virus by the anti-ILT virus hyperimmune serum.
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Discussion

ILT is an acute viral disease affects chickens with high flock morbidity and
mortality. The affected chicken showed nasa! discharge, lacrimation and moist
rales, followed by gasping, in the later siages dyspnea occurs with extension of
the head and neck and expectoration of bloody mucus (Bagust, 1986 and Bagust,
er al., 2000). The observed clinical findings come in agreement with the picture
seen in a farm located in El-Qaluobia governorate,

During the follow up of this farm and on the post mortem examination, acuteiy
affected birds shovied mucoid inflammation and necrosis and desquamation of the
inflamed tracheal mucosa, which in sever cases, clotted blood occluded the
tracheal lumen resulting in asphyxiation and this picture agrees with (Cover and
Benton, 1958). The trachea of infected chicken in this farm were taken 2nd
subjected for virus isolation, identification and for further vaccine preparation.

The virns was isolated on CAM of ECEs of 10-day-old, which produces foei
of pock lesions having an opaque raised edge and a grey central area of necrosis,
which increases in size and number with several passages (Table 1 and tha) L

This result was also described by (Hanson, 1984; Hanson and Bagust, 1591; ani
Madbouly et al., 1996).

The isolated virus was prmmgated on CER and Vero cell lines because
primary cell culture were expensive, cannot be maintained in a coatinsal supply
of fresh harvested cells and may resulis in an inherent degree of variabiliiv
{(Rosst eral, 1969),

Data presented in Table 2 showing that the infectivity titer of the isolated
virus on CER cells did not increase than 3.6 teg ¢ even after the 10" passoge 201
the showed CPE was rouuded cells begin afier 12h and end after 72 hours
withiout progressive (‘PE In contrast, the wmfectivity titers on Vero celis v
7.65 iog af“\,r the 9" passage =nd then decreased graduaily from tie 19
passage tili 14" passage. The observed CPE began with rounded ceils tha:
aggregated Qh{‘wmg syneytia followsd by Cytoplasmic fusion, which resultzd
multinucleated celis and ended with dispatched areas (Photea 2- 3). From these
obtaired results, it is very clear that, Vero cells appeared to be both permnsaive
and productive for 'LT virus muliiplication while CER was poorly pmc.‘m.\ff 54
they were giving low virus titer with very ilimited CPE. These datz come §
agrecmeit with {r:aL on and Bagust 1291; and Hughes and Jones, 1963} 7
virus titer increased gradually il reaching 7.65 log, {Table 3}, then decy
again il reaching {3 log,q) probably due to vires mutation. '1hls Tstation ey
be due to point nintation (deigtion of scome nucleotide in the viral genome). Soime
Tuctors piay an importani role 1 virus nutarion inclnding prolonged pronagarion
on cell culture, changing the host systera used {1 vins propagation: {Madbouiv,
ef gi., 2001), here propagation o ECE fr 10 passages foliowed by propagation
on Vero cells for 14 passages may be the main reason for mufation, but Ve
cells has the disadvantags inat propagaicd virus geciense in its mfectivity tiler:
afier several passages on this typo of celis,
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Following propagation, the isolated virus was purified by sucrose gradient
ultra centrifugation, where purified virus was collected in the form of a white
band at the end of centrifugation. This comes in agreement with (Cruickshank, et
af., 1963 and Wartch, et al., 1963).

The purified virus was examined by electron microscopy. The mature virus
particles appeared as hexagounal virions with irregular envelope, which contain
fine projection on its surface Photo 5. This observation conform those obtained
by (Cruickshank, et al., 1963, and Wu, et al,, 1996).

The isolated virus was also identified by Dot-ELISA using the prepared ILT
virus from the vaccine strain. Triton X100 and/er NP-46 were essential for
appearance of blue dots. This comes in agreement with (Lin, ef al., 1996). The
intensity of the blue dots were very clear and dark with peroxidase conjugate
concentration 1: 100 instead of 1: 1000, and the solubility of the viral antigen
liberated by using Triton X100 or NP-40,

Moreover, the isolated virus was identified by serum neutralization test using
ECE and Vero cells where no pock lesions nor CPE were observed, and this
agree with Hitchnes, ef al., 1975 and Hsiung, 1973 respectively.
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