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Figure 1: Agar gel immunodiffusion test to detect
infectious laryngotrachitis virus. The white
arrow showing a precipitation line in specific
reaction between the virus antigen and the
antibody.
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Table 1: The specific primer sequences and thermal cycler program used for amplification of infectious
laryngotracheitis virus thymidine kinase gene

Primer sequence Forward 5'- ATGCCAAATTGGAGAGGTTG-3'
Reverse 5'- CGTCTGGTCGATTGAAGGAT-3'
Step Temperature (°C) Time Number of cycle
PCR program Initial denaturation 94 2 min x1

Denaturation 94 30s
Annealing 58.5 40s x30
Extension 72 60 s

Final extension 72 10 min x1
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Table 2: Tracheal injury scoring after exposure of laying hens to infectious laryngotracheitis virus

The epithelium consists of thin pseudostratified columnar epithelium. The mucous

Normal epithelium with mild to moderate infiltration of lymphocytes; heterophils rare.
The mucous glands normal. No syncytia or cells with intranuclear inclusion bodies.

The mucosa thickened because of mild to moderate cell infiltration and/or epithelium
essentially normal except for foci of syncytia with intra-nuclear inclusion bodies.

The mucosa thickened due to moderate to marked cell infiltration. Multiple syncytia
with intranuclear inclusion bodies. Patches of damaged epithelium often separating
from, or occur less commonly, detached from lamina propria. The mucosal surface well
covered by normal or damaged epithelium. The mucous glands reduced. Marked
hyperemia, cuffs of mononuclear cells around vessels outside the mucosa.

The mucosa thickened because of edema, protein fluid, cellular secretion, or adherent
fibrinohemorrhagic to cellular pseudomembrane on the surface. Normal epithelium
absent, the surface of mucosa covered by a thin layer of basal cells. Syncytia sometimes

Tissue Histologic findings
Score | changes
Normal
0 glands are normal.
Minimal
1 | changes
Mild
2 changes
Hyperemia, sometimes with cell cuffs.
Moderate
changes
3
Severe
4 changes
exist with inclusion bodies.
Very
5 severe rarely found.
changes

Same as 4, except mucosa has no residual epithelium and syncytia with inclusion bodies
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Figure 3: Amplification of the 675 bp fragment
of infectious laryngotracheitis virus thymidine
kinase gene. M: DNA molecular marker, 1:
Infectious laryngotracheitis virus (positive
control), 2 and 3: virus isolates, 4: negative
control.
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Figure 4: Hyperemia and mucosal bleeding in
the trachea of chicken caused by infectious
laryngotracheitis virus
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Figure 2: Formation of typical plaques on the
chorioallantoic membrane of embryonated eggs
following infectious laryngotracheitis virus
propagation

oslizal L BT U5 55 cam i Siulesl 51 ol =l

S 3l QLS LT sy ol aslpon o 5l
by bl opl s ILT s s ol 1 ws s
b a5 psns Sileds 0p3l 5l Jol b8
323 o3im (S bl mli SUS s 5 A,
s TK O3 135 5l Jol mls oy d0b 4 ILT
PCR Jswame .ol sl o3> L2 Fig. 3 s ILT
L) oo JES L owlie (Rl 3y (glad sal
LS codls #VObp o & Jsb LT wsns oSls
3 ookl 30 glajaly Do polal 4 ax g
S gl Jls b ohlesl sy gl JIp alis rmas
s ol o yam Il ILT s s TK 05 (gods
Jol b ILT s s TK 03 JI5 ey Al o
wlolis 1S L GenBank osls oL s bl ool

‘o s s 45 JFB38220

A¥A9 Jaals o o jlach cada 3l 05 90 () il (oS jaala da i



g3 Ssie SS1 5 Y s alisolen samlis

ol A edalie 50 DU g G L L5 shiolen @le &lis, bz, SH 4 by m
LSL wsm laamad Gl ILT sy 2liilon 3 oS ol (b JLS LT s s o6 5D
Stor 35 A 3l e BOVANS g 53 g H/FVO 23 s gl Sl e s sy Sk b S e
Sl 5y Sy sl Ol 1 (golew e O8X @B bl ol oo\ S Fig.6 &7 sTable3
L;uwd\ﬁlLijwlTPl e s odaline 5o LgLJ J;'-l: Gy )l ot pa 3, 5 LSL S g D
g v/OYY Bovans 4 g om\)w@@uﬁﬁwwﬂ_,mu’;‘lu DU

ol 5y 7w sl Q-:‘ ¢C:EU 3 BB E A Loals

SBovans @LSL

100 -

80 1

60 1

40 1

Percentage of birds with the disease symptoms

Gasping Bloody mucosa Sinusitis

Disease symptoms

Figure 5: Comparison of different infectious laryngotracheitis symptoms in
Bovans and LSL pullets following intra tracheal inoculation of the virus
(ns = not significant, P> 0.05)

Table 3: Comparison of intra-tracheal pathogenicity index of infectious laryngotracheitis virus in Bovans
and LSL pullets

Post inoculation days Boyans L.S L
Normal Sick Dead | Total score | Normal | Sick | Dead | Total score
1 10 0 0 10 0 0
2 10 0 0 10 0 0
3 9 1 0 8 2 0
4 6 4 0 5 5 0
5 4 6 0 4 5 1
6 1 8 1 3 6 1
7 0 9 1 3 6 1
8 0 9 1 3 6 1
Total 40 37 3 80 46 30 4 80
Score 0 1 2 - 0 1 2 -
Computational sum 0 37 6 43 0 30 8 38
ITPI 43/80=0.537 38/80=0.475
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Figure 6: Comparison of the number of normal Bovans and LSL pullets following intra-tracheal
inoculation of infectious laryngotracheitis virus based on intra tracheal pathogenicity index
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Figure 7: Comparison of the number of sick Bovans and LSL pullets following intra-tracheal inoculation
of infectious laryngotracheitis virus based on intra tracheal pathogenicity index
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Figure 8: Comparison of tracheal histopathology sections of Bovans (a, b, ¢) and LSL (d, e, f) pullets
infected with infectious laryngotracheitis virus. Multinucleated giant cells (syncytium) with inclusion
bodies within eosinophilic nuclei and infiltration of inflammatory cells are observed. A and d)
Magnification X 100, b and e) Magnification X 400, ¢ and g) Magnification X 1000. The white arrows

indicate the multicellular giant cells.

Table 4: Comparison of tracheal histopathology index
of LSL and Bovans pullets following inoculation of
infectious laryngotracheitis virus

* . Strains
Score Histology change Bovans | LSL
0 Normal 0 0
1 Minimal 1 1
2 Mild 0 0
3 Moderate 10 14
4 Severe 7 4
5 Very severe 2 1
Total 69 64
Histopathology index 3.45 3.20

* Scoring was carried out based on the standard of histopathology

index represented in Table 2.

AFA4 Jaals ¥ o jlach ada 3Ll 0 5 90 (Ol yal (Sudi jaola da it




.Jordan, 1993) ol olamtl jlay 8L el s
Jla=l 5 tzes olos Sl J5S05e gla il
DM O35 05l s b Sk sl e
Rl 3 S O 03 65 b b el 0> s
GV Shs s Comlar o de i a0l a5,
S s BLulEl ey el (Ses PCR
Lled axrlpe S b 5 ulpda Ll ey ps sl
.(Ebrahimi et al, 2003; Garcia et al, 2013)
o @b s o 3 (e Gl mbB
SUILT ol aeis gl eslanal 5,50 JsS 50
s pada |y Golen 4 S L glad s
T35 53 e Silasl 1 ol (slaasily (opmmen
b S bl Sl dol gl gl
A edalie ot Cgny e gladisal j3 a8 (5 45k
IS glaw g Gazmass 53 Somlo= ) 0559
450 5l el U ILT w5 55 4 <o LSL 5 Bovans
ons b sl ld ganslis Ad )
3pm5 boaS sl Ol sl 555 glaw g s ILT
Om Golspme ol olE s e (g3de el
O3 SV Wb ol b S s b astls
Sl Bovans a4 sw 53 ool lajestls
35 ool ol Gta s o OLE 1 s s ol 50
Sk M5 galasl o ,g Sl B OIS 5 slag
Jolss a b oo 5 Bl s S e ol §aess
Slp M8 laar i Ol ol s ol
L s T e
Comber Aibe bl Sl Jy ol sds Cdo
Ll o Waf e onl S0k S 0 olen & S
SilasT 0ley 3 08w 5 e s a3 sl Yl
L OBL, Cslie gae) 5o sl S s
05 LK s Poulsen gas gl 5 5ol i (gslew
LT (6 olos & Crolm a5 5145 Lsls 0LES 144A JLus

w}ﬂj)‘fw‘):upﬂjzsjﬁLWTwym

OLer 5 Le 2lodeses (ol ol dseodoses

&

—
S Sl sws s Saslen SIILT (g)ley
Ve 6,800 o O 5l K8 S el OlSLe
oo S Ol 5l g ane gamls 5 edd Hsb (s
gy Sl V=Y s Jgene jsb a4 g Lo 3 0=V
e 0 Gl 50 oley Ftdt IS5 55 g
355l b Sl Aoy N =Y s eds S s WS
LIS s b gladS (55,5 (Garciaetal, 2013)
st JB slasl Ol foomd o e olan
OpolimSly ax S1 43 0 osn gladals «
s b bl $oloy nl 568 i ol LS,
= o eslinad BB plas 53 Sleg: el peS1s &Sl &
Sobe & $F5pS Comler S oy SLE) 555
slaas sa U:AS‘J:(.JLNJW A5 4 Ll e dsls
Al S8 IS 55 slaalS (55505 e l531 5 Ol
51 LSL 5 Bovans )l.lfv_sg Sty 33 (s ol o
o2 s Qb bl el B
aaglin ILT s3sobon s s 0 Sl (55050 s

RN
Glagbas Kos 5l ol K& 5 ILT Lasis gl
Sl @ bl Lplis b lailis oS ks
0 corans Sl Gal p e Canl BL s
Lot Sl gl IS0 5 (5950 senn (S5 00 sla
o rs ke x5 sl (Garcia et al, 2013)
ans e bl ) p o s adsl skl o
Shcad bl les i, bl Sl as e )
Sl 01l s el i3l G LSBT U5 53 cpw s o
oS sad 53 s s B Uil s s s
23 S S Dlalin 550 ol ol il
sladshe A8 o e ILT (olen il >0
bl 5 psdmi b Gl dr sluldse
el (Sd gl Gl 055 S5 S
sdalie Cogie gadsl >l 5 &S dnes ol

S5 el Godalin ol ;i X5 g

1PA9 Jaals o o jlach cada 3l 0 gu (O gl (oSudi Jaala dg puiil



g3 Ssie SS1 5 Y s alisolen samlis

Jiﬂb ‘CAAN‘ oJﬁ CJJG.A J.ALC« Ji);y\ Q‘},..C« “ DJ‘}AA
2 Fe Gk S 5 LS w0 base sla0)
oot 4 (S5 Caslie 035 3975 4 3> el (e

»> .(Boodhoo et al, 2016) kil awils (J& s s

ﬁv\.}ﬁ 6)‘..«&5[.3 45@..«\ ol J% 4“_T (_S)LQ.:) J‘)jﬂ

- el S gtlauls b sl S8 5L b s s 5l

SM‘GMW

.(Coppo et al, 2013) 5,8

AV e slas vgzjjﬁs;\ggg,uﬁ: slails Sk

G5 05 el OB 4 s Lls ILT

lailis Sle 4 ias po OLES dalpd opl .S o W5

ILT o5 0 w5 gosl 2 o oslie jalt glacnY

W5 Slp b5 b ) 5 ol 85 e 21

ot sl bl glayY s sl stz SV

Ol,&Kes 5 Fahey .(Loudovaris et al, 1991) Wil .

L ol slad e Jll a5 wsls olis VAAY JLe s

—olo s dw s el sl gla 2l Ml s

&S o il ILT (15

c)_,.:.'t Q)Lﬂ.’.’.aat&)f)‘ ol lu= ILT IR SR &

ilites (glad s das o OLLS 45 3508 55 5 (gl 5 Lol
sk il 5 ohlen B S ILT sy
Ll cpl e 53 5 Ll KusC b sl bl
Gl b Sol 51 b ol o JLs « g

.,LJ:L: CJ}LA.:A Ju\jsdﬁ Qg.,bﬂ BLENSYEEE e

Bovans slaa, g Cosl S ¢l oL .(Jordan, 1993)

)Uﬁ)cu»jﬂj;d;’méu@'ij;J}‘TJb)\LSL)

IS ol Sl il il e 5
QL\:..: Yoo A JL« L Q“)KA.A 9 Ebl’ahlml ct.wb LJ':\ DL
S Gosb 5 ILT usSly ale L;:bdﬂjz; aS wsls

53 S Gz oSSBT Y e pPB Lo 03 T (g0

o3l rals

VA4 Saaly ¥ o jlach ada 33l 0y 90 ()l yal oSl jaals 4 yuid

E

Os33) dadls by Bt Kousy b sy s S 13
Cilisee la oY OB W 0sls 513 5 me js Ll
JlSly s s 3l 855 A o3ls QLS LT s s L
Colite LS pasl s s ol 53 1 OB W, Ll &S
O Kea 5 Loudovaris s ganlllas 55 .35 Jalss
BL13 3 ol o 5l a8 il Lsls olss 144)
B114 S5 smn SBL ;& Connd liyr 5505 500
wzils LT & Ced G Lhe Cwslis BIS
S9p g s a0l I (Loudovaris et al, 1991)
o s bl & Gl ol b e slis
3pdowe 05 o b SO ) Gl s e B a5 Sl el
Slase by eV o Sa) gbaasls 55, 50
Lee et al, 2010; Tsai ) Ll ails L& b alke
Yoy Jl s O 5 Lee daly ol s (etal, 1992
o301 slagir e Sla0 Oly 5> D5l s p b
S Wsls Ol als o3 8 w0 G ILT s s Lol
Gwarg b AS e i o)l glaer 05 VAL 0L
Caliiee glaay oo 5 LY 3 o5 cpl Soglize 210
058 Sl Al e olen 4 Cuslis Ol sk
il andls ool glaosls s 058 o S55
@ 035 Sglite  (Jds Ll on g b e nl onl 2l
Sles S 53 0Ly b s ol b ala il
il il S5
Ol 5o, 53 5S55 5Bk 5 olen 4 Cnslie
Syl Kas 5 ol L. PS5 sl Ol s
Sars (e o goles (Wijga et al, 2009)
sl blss 4 bar e conlis 5 Cwslis
Gl Jelss 5 Shle solen e ptd 550 Aol s 1
Sldlas Ll s s bliyl MHC slaoi s ool
eSSl s e OLiS &S Wgls sy 6,500
clagslen 2lp o3 Wy & K55 MHC glals
50 OselamSTs Sl ey 5 22l (65 e Sueglie e
MHC laos i e S1 . Lisg ls b 65Vl el

lagobon 4 Sl 550 53 05 ol ol lacsls



ST AL SEIPIP RSN P JCE PUaChm P S
O o Golew 4 Ml Oy s LSL 5 Bovans sla
Olid s &S ol 5 A W36 ¥ sls wsle slaas 5
S bgles 4 Caslie 5 ool5 ol
Bovans White Product Guide, 2009; Lohmann )
.(LSL Classic Layers Management Guide, 2013

3 b Gk glerls gandlas
b gl 51 0L 35S st 53 S5l st
4 Cod LSL Gar g JoS 8L Sl 5 S
- ome bl 5l slis plax ST il Bovans
Mg 3l g8 Lyl i sl San Lol g s
Sl sl St s Sl ol 5 ol
2GS st b VL s b (g S
I R T R e
25 el g 55

OLer 5 Le 2lodeses (ol ol dseodoses

3 Srklily Gamlme Gl ode Slalass:

e Slio e b golen 4 Cuslie (S5 (Saen
O.f}[ "y Q-i‘ waxg b .(Fedde, 1998) ..l ol rl;u'\
plod 53 skl pd sl ool il glads s
wdls Gy 2L Ll ed Sslize Ll 3 b5 Lo
S 3 sy S Sl gt mman 5 AL
Ll sl o gline ccilisie Gbla 53 5 g g la s s
el bl 4 Jeslis lag o CIl 6 5550 4,
Slaf oS Solar 2pd wls s Sdr Lk
S5 35S I L 5 Sl Glaglen 4 g5 0l SIS 05
23 bbb ol 4 Cuslls S 4 e g e
Gl 2208 55 golw glad s opl Ol e ls
sla e vy, (Alexander and Nagy, 1997)
Dby g ol 53 58 aS ol ool QLS LSL 5 Bovans
4 5, Shes BOVANS (54 g oS i ol US55

e g g Jl L sl (g e Can

é‘b)-ls 3 JS.\;J

ssb s S Sty A5 5 G e sy 5 Ca e Sl 3 ST 5 p a8 L3l e OB ey 8 by
Holed o el Gl (] rlqd\)sc,q“u}jbl}gdj\) Sl 5 STy Dlids (Ghamns so

él:.a oo

.J;,lxuotﬁuz)waﬁ@kg@@j;

S gl

wﬁké}bd)bﬁﬁ)w...sb@u.:.zx‘LSW}AL)SV/\—'YY"\\V"'—'\ a)LA.\LLojjﬁ)lL}:E}Jd‘L;LACLA

Alexander, H. S., & Nagy, E. (1997). Polymerase
chain reaction to  detect infectious
laryngotracheitis virus in conjunctival swabs
from experimentally infected chickens. Avian
diseases 41(3): 646-653.

Boodhoo, N., Gurung, A., Sharif, S., & Behboudi,
S. (2016). Marek’s disease in chickens: a review

) 0

c»Lu

with focus on immunology. Veterinary Research
47(1): 119.

Coppo, M. J., Hartley, C. A., & Devlin, J. M. (2013).

Immune responses to infectious laryngotracheitis
virus.  Developmental and  Comparative
Immunology 41(3): 454-462.

1PA9 Jaals o o jlach cada 3l 0 gu (O gl (oSudi Jaala dg puiil




g3 Ssie SS1 5 Y s alisolen samlis

Ebrahimi, M., Pourbakhsh, S., Shahsavandi, S.,
Momayez, R., & Gholami, M. (2003). Isolation
and identification of infectious laryngotracheitis
virus from commercial flocks of Iran using
various techniques. Archives of Razi Institute
56(1): 11-22.

Ebrahimi, M., Shahsavandi, S., & Gholami, M.
(2001). Outbreak of infectious laryngotracheitis
following vaccination in pullet flock. Archives of
Razi Institute 52(1): 19-26.

Ebrahimi, M. M., & Shahsavandi, S. (2008).
Evaluation of antibody levels during
simultaneous aflatoxicosis and vaccination
against infectious laryngotracheitis in pullets.
Biologicals 36(5): 327-329.

Fahey, K., York, J., & Bagust, T. (1984).
Laryngotracheitis herpesvirus infection in the
chicken. Il. The adoptive transfer of resistance
with immune spleen cells. Avian Pathology
13(2): 265-275.

Fedde, M. (1998). Relationship of structure and
function of the avian respiratory system to disease
susceptibility. Poultry Science 77(8): 1130-1138.

Garcia, M., Spatz, S., & Guy, J. S. (2013). Infectious
laryngotracheitis. In: D. E. Swayne, Diseases of
poultry (13" ed., pp: 161-179). New Jersey, US:
John Wiley & Sons.

Guy, J.S., Barnes, H.J., & Morgan, L.M. (1990).
Virulence of infectious laryngotracheitis viruses:
comparison of modified-live vaccine viruses and
North Carolina field isolates. Avian Diseases
34(1): 106-113.

Guy, J. S., Barnes, H. J.,, & Smith, L. (1991).
Increased virulence of modified-live infectious
laryngotracheitis vaccine virus following bird-to-
bird passage. Avian diseases 35(2): 348-355.

Jordan, F. T. W. (1993). Infectious laryngotracheitis.
In: J. B. McFerran, & M.S. McNulty, Virus
Infection of Bird (1 st edn., pp. 19-35).
Amsterdam, The Netherlands: Elsevier Science
Publishers B.V.

Jovanovic, S., Savic, M., & Zivkovic, D. (2009).
Genetic variation in disease resistance among
farm animals.  Biotechnology in  Animal
Husbandry 25(5): 339-347.

Lee, J. Y., Song, J. J., Wooming, A., Li, X., Zhou,
H., Bottje, W. G, et al. (2010). Transcriptional
profiling of host gene expression in chicken
embryo lung cells infected with laryngotracheitis
virus. BMC Genomics 11(1): 1-15.

1PA9 Jaals o o ylach aaa kel 6 5 gu (Ol il Sk Jaala da pelil

Loudovaris, T., Yoo, B., & Fahey, K. (1991).
Genetic resistance to infectious laryngotracheitis
in inbred lines of White Leghorn chickens. Avian
Pathology 20(2): 357-361.

Oldoni, 1., Rodriguez-Avila, A., Riblet, S.M.,
Zavala, G., & Garcia, M. (2009). Pathogenicity
and growth characteristics of selected infectious
laryngotracheitis virus strains from the United
States. Avian Pathology 38(1): 47-53.

Ou, S. C., & Giambrone, J. J. (2012). Infectious
laryngotracheitis virus in chickens. World
Journal of Virology 1(5): 142-149.

Poulsen, D.J., Thureen, D.R., & Keeler Jr, C.L.
(1998). Comparison of disease susceptibility and
resistance in three lines of chickens
experimentally  infected  with  infectious
laryngotracheitis virus. Poultry Science 77(1):
17-21.

Shahsavandi, S., Jamshidi-Navroud, Z., Firouzi, M.,
& Ebrahimi, M. M. (2017). Examining responses
of chicken embryonic neural stem cell to
infectious laryngotracheitis virus infections.
Comparative Clinical Pathology 26(2): 493-498.

Stear, M., Bishop, S., Mallard, B., & Raadsma, H.
(2001). The sustainability, feasibility and
desirability of breeding livestock for disease
resistance. Research in Veterinary Science 71(1):
1-7.

Swayne, D. E. (2008). A laboratory manual for the
isolation and identification of avian pathogens
(4th ed). International Book distributing Co. in
association American Association of Avian
Pathologists, University of Pennsylvania, US. Pp:
94-98.

Tsai, H., Saif, Y., Nestor, K., Emmerson, D., &
Patterson, R. (1992). Genetic variation in
resistance of turkeys to experimental infection
with Newcastle disease virus. Avian Diseases
36(3): 561-565.

Van Dorp, T., Dekkers, J., Martin, S., &
Noordhuizen, J. (1998). Genetic parameters of
health disorders, and relationships with 305-day
milk yield and conformation traits of registered
Holstein cows. Journal of Dairy Science 81(8):
2264-2270.

Wijga, S., Parmentier, H. K., Nieuwland, M. G. B.,
& Bovenhuis, H. (2009). Genetic parameters for
levels of natural antibodies in chicken lines
divergently selected for specific antibody
response. Poultry Science 88(9): 1805-1810.



Vol. 16, No. 3, Autumn, 2020
DOI: 10.22055/ivj.2019.174901.2128

Comparison of infectious laryngotracheitis virus pathogenesis in
Bovans White and LSL strains pullets by intratracheal
pathogenicity and histopathology indices methods

Mohhammad Majid Ebrahimi®*, Mohammad Saber Saba?, Shahla Shahsavandi®,
Ali Reza Yousefi' and Mohammad Hasan Hablolvarid®

! Assistant Professor, Razi Vaccine and Serum Research Institute, Agricultural Research, Education and
Extension Organization, Karaj, Iran
2 Expert, Seamorgh Farm, Buein Zahra, Qazvin, Iran
3 Associated Professor, Razi Vaccine and Serum Research Institute, Agricultural Research, Education and
Extension Organization, Karaj, Iran

Received: 12.03.2019 Accepted: 17.08.2019

Abstract

Infectious laryngotracheitis (ILT) is a highly contagious viral respiratory disease of chickens.
The objective of this study was to evaluate the pathogenicity indices of ILT virus in Bovans
White and Lohmann Selected Leghorn (LSL) strains. Following isolation, identification and
confirming the virus through molecular and serological tests, the viral titer was calculated by
Speaman-karber method. The ILT virus (> 10% EID50) was inoculated to thirty 8-week-old
pullets of each strain via the intratracheal route. The birds were observed for the clinical signs
of ILT up to eight days. There was no significant difference regarding clinical signs,
intratracheal pathogenicity index (ITPI) and histopathology index (HPI) between Bovans and
LSL stains, respectively. The results of this study indicated that the ILT virus had relatively
similar pathogenicity in both strains, however, Bovanse strain may be seen as more sensitive to
ILTV than LSL strain due to the higher ITPI and HPI.
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