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ABSTRACT 

The study was cOJ1ducted on a total of 20 samples collected from d Jn/caDy dIs

eased bIrds suspected to be Jnfected wtth Infectious laryngotracheliis virus (lLTV). 
Samples were collected from dIfferent [arms lJ1 DakahJla and DamJelta gOllemorales. 

These samples include trachea and larynx. Isolation of the virus on chorioallantoic 
membr anes {CAMs) of ferttle chIcken eggs aged 12 days were carried out. Three to six 

passages were done to each sample depending on appearance of pock lesions on 
CAMs. IdenUflcaUon of the virus was carried by agar gel preCipitation test fAGPT). in
direct lmnwnoflourescence (IF). JndJrect ImmulJoperoxidase (IP) technIques and hIs

topathological examination . Then confirmatJon of [LTV diagnOSIs was done by poly 

merase ch8Jn reBclion (PeR). Out of 20 samples inoculated on CAMs. there wer e 14 

showed characterIstic pock lesIons. Ou t of 14 IsoJated samples there were 10 sam

ples (71 .4%) tested posJUve by AGPT, 11 (78.5%) by JF and iP tests. This Jndicate sen

sitivity of IF and iP over ACPT in /LTV diagnosIs. /LTV DNA was detected in Inoculat
ed CAMs by p e R. PCR could be used as a rapId and specJfJc technique to confirm 

!LTV diagnosIs. 

INTRODUCTION 
Avian Infectious lruyngotracheltis Is a 

her pes viral respiratory dIsease of chlckens 

with worldw1de distribution. the taxonomy of 

herpesviruses has been updated by the Inter
national Committee on Taxonomy of Viruses 

(lCTV). The former famUy Herpesviridae has 

been spilt Into Uuee famllJes, whIch have 

been Incorporated into the n ew order Herpes
vtraJes. The infectious laryngotracheitiS dis· 

ease caused by Oallid herpesvtrus-l which 

classified as a mem ber of order Herpesvirales , 

family Herpesvtrldae. subfamily Alpbaherpes· 
v1rinae. and genus Ittovlrus (Dutson et aI •• 

2009). The pr imary natural hosts of Infee · 

Uous laryngotrachetUs vlJus are chJckens, but 
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lLlV-like vtruses have also been isolated from 

pheasants and peafowl (Craw.haw 6: Boy

cott. 1982). Field JLTV Isolates differ 1n their 

pathogenicity. but clinical Signs of acute res
piratory disease are typical and Include can· 

JunCtivitis. sinUSitis. nasal discharge. de

crease I.n egg production and low mortality. In 
severe cases, dyspneas. expectoration of 

bloody mucus and high mortallty have been 

reported (Bagust et aI .• 2000). 

Vaccination Is an integral part of ILTV con
trol programmes In breeder and layer flocks. 

but It has been demonstrated that serlal blrd
to-bi rd passage of chicken embryo-origin 

(CEO) vaccine vlruses can res ult In increased 
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virulence (Kottw ct aI., 1996). On the other 

hand, It appears that vaccination with tissue 

culture ongtn (TeO) vaccines carries less risk 

for reversion to virulence (Guy et al .• 1991). 

Presumptive diagnosis of ILT can be made 

reliably In cases of severe acute d isease based 

on high mortaUty Wlth typical signs of the dJs· 

ease such as expectoration' of blood. Other~ 

WIse, diagnosis should be based on one or 

more confirmatory laboratory diagnostic pro

cedures. The most common laboratory diag

nostic procedures are virus isolation, histopa

thology. detection of IL TV anUgen In tissues, 

and detection of ILTV-speclftc DNA (Guy and 

Bagnat, 2003). ThLs study aimed to [solation 

or LL TV from clinically diseased birds suspect

ed to be Infected with the virus on the chori

oallantoiC membrane of embryonated chicken 

eggs (ECEs) . Identification of It 1V by agar get 

preclpUaUon test. 1mmunoperoXldase and 1m
munoflourescent techniques then conflrma

tion of diagnosis by polymerase chatn reac

tion. 

MATERIALS AND METHODS 
Samples collect1.oQ 
Twenty larynx and trachea samples were 

collected from chickens (5 samples from layer 

chickens and t 5 samples frOID broUer chlclt

ens) suspected to be lnfected with TL lV. Sam

ples were collected from dlfferent farms In Oa

kahUa and Damletta governorates . Diseased 

birds were showing clin ical signs of recum-

bency. lacrlmatlon. mucoid discharge 

caused the eyel1ds to become glued together. 

and swelling of the Infraorbital sinuses. 

nasal dIscharge. and at each lohalaUon 

the head was extended forward and up

ward. spasmodiC coughing caused expul-
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slon of mucus or blood with drop of egg 

production 1n layers. The postmortem findings 

were hemorrhagic conJuncu\1Us. tracheitis 

with blood stained mucous and blood clots. In 
some cases caseous material was observed Ln 

trachea (Fig. 1). Samples were collected from 

freshly dead or euthanlzed chickens in stertJe 

containers contaJntng phosphate buffed saline 

(PBS) With antibiotic mIXture then transported 

to laboratory In ice box then stored at -200C 

unUl use . Other samples were also collected 

from healthy birds and used as con trol nega

tive. 

V\rWI .traln 

Chicken embryo orlgtn vaccine (AVl.pro ILT 

vacclne) obtained from manufacturer Loh

mann Anlmal Health GmbH& Co. KG. Germa

ny) The vaccine was prepared In speclfic 

pathogen free (SPF) chIcken embryo. It was 

supplted In lyophiliZed vials. each vial can

taJns 1000 doses. and each dose contalns 103 

£ID50 ILTV. The vaccine used in preparation 

of hypertmmune serum agaJnst JL TV and as a 

control positive In dJfferent diagnostlc tech

niques. 

Vlrua lIolatton 
Trachea and larynx samples were homoge

nized using mortar and pestle. treated with 

antibiotic solution (PenicUUn G sodium. 

1000000 lU & Streptomycin. 1 gIn & Kanamy

cin. 1 gm & Mycostatln 250-500 JU and Dis

tilled waterlOO ml). The samples were then 

centrIfuged at 3000 r.p.rn for 20 minutes as 

described by C.hao6n et al. {2007}. The su

pernatant flUids were collected then 0.2 ml of 

supernatant Oulds Wa.9 inoculated by dropped 

membrane method onto the CAM of 12 days 

old chicken embryos as described by Xtc et 
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aI. (2010). Inoculated eggs were incubated 

horizontally with the site of maculatton upper

most at 370(: for six days. Embryos which 

died within the first 24 h were discarded and 

considered to be nonspecific deaths. The Inoc

ulated eggs were examined through slx days 

for the presence of pock lesions . Three to six 

passages were done depending on appearance 
of distributed pock lesions. Avtpro ILT vaccine 

was resuspended tn PBS: each vial was resus

pended In 10 ml PBS to reach final concentra

tion of 105 E1DSO and Inoculated on the 

CAMs of ECEs as descrIbed for field samples. 

The vaccine used as positIve 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 de tection of the vi

rus by AOPT and conDonation of virus dIag

nosis by peR. Part of these membranes were 

collected to 10 % formalin solution and used 

for hJstopathological examination. Another 

part of these CAMs were frozen in cryostat 

and used for VIrus detection by lndlrect Im

munoOourescent and Indirect ImmunoperoX!

dase techruques. 

Preparation of hypertmmune eerum (mS) 
agatn.t Avtpro ILT vacCUle: 

hyperlmmune serum agaJns t Avtpro IL T 

vaccine was prepared according to Roe.t 
(1971) as follows; five white Newzealand rab

bits, 7 weeks old and about 2 .5 Kg each . Four 

rabbits were given firstly 0.25 ml Avipro lL T 

vaccine hav1ng a liter of 105 ElDsO Iml with 

equal volume of Freund's complete adjuvant 

by .Intradermal InJection, secondly tntrarnus

cular injection of the same viral dose In 

Freund's complete adjuvant 2 weeks later, n

nally three Intramuscular injections at weekly 

Man6oura, Vet Met!. J. 
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lntervals thereafter . The rabbits were bled 2 

weeks after the last Inocula tion and hyperlm 

roune serum was separated by centrifugation 

at 3000 r .p .m for 10 mlnutes and distributed 

in epplndorff 1ml each and stored at -200C tHi 

use. One rabbit was [(ept as a conlIol nega

tive. Serum th en tested for presence of Immu

noglobulins by comparing of total protem 

coun t [0 Inoculated rabbits serum and control 

onc. 

Hlatopathologtca1 examination: 

Hls topathologicaJ examInation was done 

according to crespo ct al, (2007) as follows: 

CAMs conta1nlng dIstributed pock lesions 

were fixed to ld% neutral-buffered formalin. 

Paraffin-embedded tissues were routinely pro

cessed, sectioned at 4 ).tm and stained wtth 

haematoxylln and easto (H&E) then examined 

by light microscope. 

Agar gel precipitation teet: 
AGPT was done according to OlE (2008) as 

follows: the gel 1s made with agarose (1.5%) 

conta1nJng sodtum chloode (8%) In dIstilled 

water. The Ingredients are autoc1aved for 15 

m inutes: 5 ml of th e molten agar Is poured 

into a 5 em dia meter Petri dish. When the 

agar has set, a pattern of wells Is punched In 

the agar, conSisting of a central well and six 

surrounding wells. The hyperlmmune serum 

Is pu.t mto the central well (25 ).tIl , while the 

surrounding wells are ruled with s uspenSion 

of prepared CAMs which Inoculated With fie ld 

samples (25 )11 each), one well containing Avt 

pro lL T vaccine as a control positive anugcn 

and one well containing supernatant flUid of 

prepared un Infected CAM of fertile egg as a 

control negative antigen. Dishes ar e Incubat

ed In incuba tor a t 37°C with humldLty. and 
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{'Xamlned 24·48 hou rs later up to 5 days for 

lines of precipitation . 

IndJrect tmmuno1luorClcent technique: 
Ind lrec t lmmunoflourescent technique ac

eo,dlng to OlE (2008) and York ot aI. (1990) 

as follows : the infected CANIs of ECEs show

tng pock leSions and u nlnfected CAM (as a 

negative control) were frozen In cryostat 
chamber and sectioned about 5 ,un thick 

cryostat sections , then picked up on glass 

sUde. Cryostat sections were flxed tn ace tone 

for 10 min utes. Rabbit hyperlmmune serum 
against IL TV was applied to these tissues on 

the sUdes and the sUdes were then Incubated 

in Incubator at 37°C for 1 hour w:lth humid!

ty. The slides were washed three Urnes (5 min

utes each) In a bath of phosphate buffered sa

)Ine. pH 7 .2 . Flourescent conjugated goa t IgG 

fraction to rabbit IgG (whole molecule), anti

rabbit flourescene Isothiocyanate (FITe) con

jugate with 1:200 dUuttons was app Ued on the 

slJde for 30 minutes In dark humidified cham

ber . The sUdes were washed as before and 
then counterstalned with 0.01 % Evan's blue:, 

mounted with 50% glycerol In PBS, pH 8 .6 

and examined uSing a fluorescence micro

scope. 

indirect lmmunopercmdaae teat lIP): 

lndlrect lmmunoperoxJdase test was done 

according to Guy et 81. (1992) as follows: 
CAMs showtng distributed pock lesions and 

lInlnfected CAM (as a negative control) were 
sectioned wtth a cryostat, air-dried then fiXed 
in ace tone (or 10 minutes . Tissue secUons 
were Incubated with rabbit HIS agaJnst ILTV 
for I hour at room temperature wuh humidi

ty . then washing of the sUdes three Urnes (5 

minutes each) in a bath of phosphate buffered 

Abm8oura. Vet. Mod. J. 
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saline, pH 7.2. Anti-rabbit horseradish peroxJ

dase (HRP) conjugate of dUutlon 1:200 In PBS 

was then added to the s Udes and Lncuhated 

for 1 hr at room temperature with humidity, 

then washed willi PBS as before . A substrate

chromogen comprised of orthophenylede ne dl

amine (OPD) solution was a dded and Incubat

ed for 30 mlnutes. Slides were thoroughly 
washed and exam1ned by ordinary light mi

croscope . 

Polymeraac cha1D. rC8CUon: 
• DNA atract1on: 

DNA extraction was done according to Han 

and K1m (2003) as follows; CAMs of ECEs in 

ocula ted with two field samples (field samples 

were selected as It gave d istributed pock le
sions on the third passage In ECEs, clear line 

of predpttatlon by AGPT and clear results In 

IF and IP techniques), untnfected CAM (as a 

negative control) and CAM inoculated with 

Av1pro IL T vaccine (as a control positive) were 

used to confirm the diagnosis by PCR. These 
CAMs were homogenlzed In PBS, 0.1 M, pH 

7.4, followed by centrlfugaUon a t 3000 rpm 

for 20 mLn. The supernatant was used for the 
extraction of the vtral DNA. 100 ~ of the s u

pernatant was added to 90011i of Trls-EDTA 

buffer (10 mM Trls-Hel. 5 roM £ DTA. pH B.O) 

containing sodium dodecyl suIrate (final con

centration, 0.5%) and proteinase K (500 II gl 
ml) and incubated at 370C for at least 2 hr . 
The suspension was treated wtth an equal vol 

ume of buffer -saturated phenOl, phenOl: chlo
roform: Isoamylalcohol (25:24: II and chloro

form: lsoamylalcohol (24: II. The DNA was 
precipitated with isopropyl alcohol and 3 M 
sodium acetate, pH 5 .2, at -20°C for 2 hours . 

DNA was centrifuged a t 12,000 r.p .m for 15 

min and washed with 70% ethanol and dls-
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solved In 20 j.lJ of ster1l1zed distt11ed water . 

• Ampl1flcatton of vtraJ DNA by PeR 

peR was done according to Chang et aI. 
(1997) and Han ct aI. (2002) as follows; A 
4 .9-kbp fragment of the Infected cell pro

tein 4 (lCP4) gene was ampUfied from Isolates 

uslng prJmers as follows: ICP4 forward, 5 \ 

AACCTOTAOAOACAOTACCOTGACCC 3\ and 

ICP4 Reverse. 3 \ CCJ\TI'ACTACGTGACCTA

CATfGAGCC 5 \. The reaction mbcture con

tained 10 mM Tr is-Hel (pH 8.3), 50 mM Ke!' 

3 mM MgCIZ' 200 11M of each dNTP, 0 .5 )lM of 

each primer. 0 .625 units of Thermo-Start TM 

Taq DNA polymerase . and Sill of the extracted 

target DNA tn a total volume of 50 ~ The peR 
conctlUan for am'pllflcallon of the 4.9 kbp ICP4 

fragment was as following; tniUal denatura
tion at 94°C for 1 min foUowed by 35 cycles of 

94"C fOf 1 mJn (denaturation). 57°C for 1.5 

min (annealing) and 68°C for 4 .5 mJn (e."'<ten 

s ian) then final extension at 68°C for 7 rotn . 

The peR products (12.2 )..lI) were resolved by 

electrophores Is With GUPUot lkb plus ladder 

(1 00) (cat no. 239125) in 2% agarose gel (Sig

ma Chemical Company. USA.) and stained 

wtth 0.5 mg/rol e thidlum bromldc ustng Tris 

Borate EOTA buffer {59 mM Tris bortc aCid , 2 

mM EDTA). The gels were run at 90 V / em for 

1 h and examined in an UV transilluminator. 

RESULTS AND DISCUSSION 
1\venty samples collected from clinically 

diseased birds sus pected to be infected with 

IL 1V were passaged on CAMs of fertUe egg 
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aged 12 days. Suspected JLTV could be isolat

ed on CAM In which 14 samples gave charac

te ristic pock lestons In the form of yellowish 

area with opaque edges (fig. 2) (seve n samples 

after 3rd passage, one sample after 4th pas

sage, 3 after 5th passage and 3 after 6 th pas 

sage) and the tnoculated embryos were 

dwarfed and died 2 -6 days post tnoculaUol1 . 

On hIs topa thology , the leSions showtng the 

developmen t of syncytlcal ceUs , and eosino

phlllc lntranucleru Induston bodies (Og. 3 ). 

The Isolated vUus was tdenHfled In 14 sam

ples gave clear p ock lesIons USing standard 

rabbIt hyperlmmune seru m produced agaIns t 

chicken embryo origin vaccLne lAvtpro lL T 

vaccine) USing different serological tests. Out 

of 14 samples , 10 (71.4%) tested pOSItive wtlli 

AOPT and result appear as clear llne of pre

Cipiti n in field samples and control pOSItive 

well , where control negative well show1ng no 

Hne of precipiti n (fig. 4) . Eleven samples 

(78 .5%) gave pOSItive results by Ind irect 1m

munoflourescent technique a nd the result ap 

pear a s apple-green fluorescence (fig. 5). Elev

en samples (78 .5%) gave p OSitive by Indirect 

ImDlunoperoxJdase test and the poslUve reo 

s ults appear as deeply s tai ned dark brown ar

eas lfig. 6). 

AnalYSIS of the PeR products ohtaJm:d 

from ampUficaUon reacHon of extracled DNA 

from Inoc ulated CAMs by agarose gel elec tro

phoresis revealed the pOSitive ampUflcation of 

4.9-kbp fragmenl of the ICP4 gene and (fig. 7) 

represents the obtained bands. 

Table (1): Comparative resu lts of the virus identificatlon 
wing AGPT, W, aDd IP lest: 

...positive SlUl!ples I Totallesled sam Ir!Jpl'rcenta e 
AGPT IF IP 
10/ 14=- 11114 Ilfl4 

(71.4%) (78 .S%) (78.5%) 
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Avlan InfecUous laryngotracheitis (IL T) Is 

an acute resplralory disease of chIckens. Sev

er epiZootic form of IT.. T are characterized cUn!

cally by sever resptratory symptoms such as 

dyspnea and hemorrhagic expectoration. and 
aIe generally associated W1th high mortal1ty 

(5-70%). Enzootlc in fections are associated 

with mUd symptoms as nasal discharge, con

JunclivtUs. slnusJtls , gasping, and decreased 

egg production or subclinical symptoms 

(Mahy and Van Regenmortel, 2010 and 
OIE,2oo8). 

14 samples gave characterIstic pock le

stons In the form of yellowish area w1th 

opaque edges and the Inocu lated embryos 

were dwarfed and died within 2 -6 days 

post inoculation (seven samples gave di strib

uted pock lesions on the CAM after 3rd pas

sage. one sample after 4th passage. 3 after 

5th passage and 3 after 6th passage). These 

results are In concurrence with Bwuet 

(1984), EI-K=awy ct aI .. (1985), II1daIgo 

(2003), Ci1ac6n ct aI., (2007) and Clw:6n 

and Ferreira (2009) who observed pock le

sions on CAMs of Inoculated ECEs with death 

of embryo. On the other hand Creapo et aI •• 
(2007) and Sellers et aI .• (20M) reported 

that the IL 1V was not easUy propagated In 

ECEs. 

EoslnophUl1c Intranuclear inclus ion bodies 

and synCytial celJ formauon were found In 

hlstopathologtcaJ examination of ILTV Infected 

CAM cells. These res ults were s imilar to those 

reported prevtously by Russell and Turner 

(1983), T1murltan ct aI .. (200s) and Portz ct 

aI .• (2008) who foun d synCytial cells and eo

sinophIliC inLranuclear Inclusion bodies In 

ILTV infec ted cells. On the other hand Sellers 

Abuuoura, Vot Mod. J. 
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et aI., (2004) failed to detect these patholOgi

cal changes. 

The reaults of AGPT appear as clear line of 

precipitin . 71.4% of samples tested positive by 

AGPT. These res ults were In agreement with 

ruolakk1 (1965), EI-ZcIn ct aI .. (1979), El

Kcnawy ct aI., (1985), and EI-tady ct al .. 
(1997) who described high senSitiVity of AGPT 

for detection of IL TV bu t Baatamy et aI. , 
(2007) mentioned tha t the results of AG PT 

showed. that the AGP1' was less sens itive test 

for V1rus Identiflcation. 

In Indirect immunoflourescent test the reo 

sults appear as apple green fluorescence . 

78.5% of tested samples were p~sltive . These 

res ults were In agreement with Madbouly et 
aI., (1997). Humberd ct aI., (2002) and 
Crespo et ai.. (2007) who fou nd an apple

green fluorescence . lndlcating pOSltlv1ty for 

1L TV, associated wtth the epithelial cells of the 

upper trachea. On the other hand WJlka and 

KG.an (1979) mentioned that IF was less sen

sitive test for detection of the virus. 

lmmunoperoxldase pOSitive results appear 

as deeply stained dark brown areas. 78.5% of 

tested samples were pOSitive. These results 

were In agreement With Guy et aI., (1992) 

and Abbaa and Andreasen (1996) who found 

that the IP was more sensItive test for rL 1V dl· 

agnosis. 

ngurca, 
1- Trachea of chicken infec ted wtth D..1V 

shOWing hemorrhage. 

2- Characteristic pock leSions on CAM In

fected W1th ll.TV from collected samples 

on the third passage. 
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3- AGPT, positive samples produce line of 
predpttallon, A; control poslttve ILTV, B; 

control negative (non tnfecled CAM), C, 

0, E. F: Isolated samples on CAMs. S; 

hyperlmrnune serum. 
4- CAM after indirect If staJnlng. The sec

tlon show apple green fluorescent color. 

5- CAM after Indirect IP stalnlng. The sec
tion show deeply stained dark brown ar

eas. 

6- SecUon of CAM Inoculated with ILTV, 

showing Syncytial cell formallon in the 

Man6oura. Vet. Med. J. 
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CAM cells stained with H & E. 

7- peR products of the ICP4 gene (4900 

bp In the left) of IL TV DNA extracted 

from inoculated CAMs of ECEs In 

stamed agarase gel electrophoresis. 

aJong wtth GIlPUot lkb plus ladder (100) 

(M). Lane 1 posttlve control sample 

(Av1pro ILT vaccine), Lane 2 ; negatlve 

conlIol sample Lane 3 & 5 : The ampU
ned DNA products prepared from CAMs. 

In the right DNA marker measured by 

base pair (bPI . 
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