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SUMMARY

Recently, increased incidence of outbreaks of
infectious laryngotracheitis (ILT) was observed
among chicken flocks in Egypt. These were
associated with  variable high mortalities.
Investigation of 8 such outbreaks revealed that
three nonvaccinated replacement layer pullets of
6-8 weeks of age were severely affected with
inortality rates of 11-12% up to 40%, while in a
4h pullet flock of 24 weeks of age, which was
omparatively milder and resulted in only 2 %
Mortality, On the other hand, in four commercial
bioiler flocks of 5-7 weeks of age with no
history of previous vaccination, the disease
Yaried in severity and mortalities (7.6 - 18.0%).

Eight isolates were recovered from these
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outbreaks and were identified as those of ILTV.
Pathogenicily Lests for two representative isolates
from pullets and broilers were carried out by
of

susceplible chickens of the respective types (egg

inoculation each intratracheally into

and meat-type), morbidity and mortality rates

were used o calculate an intratracheal

pathogenicity index used the same as that
described

addition to microscopic tracheal lesion scoring as

for Newcastle disease virus, in
criteria for judging their pathogenicity . Results
indicated that both isolates were pathogenic like

wild ILT field viruses.

Reversed virulence of modified live vaccine

viruses was  speculated under prevailing

conditions of suboptimal management practices,
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hygiene and biosecurily measures which help

spread of infection between flocks, beside the

role of latently infected cartier bitds and other
in the cpizootiology of the disease,
flocks,

factors

especially —in nonvaccinated were

discussed.

INTRODUCTION

Infectious laryngotracheitis (ILT) is an acule
respiratory disease of chickens. The classical
form of ILT is characterized by dyspneq,
gasping, coughing and expectoration of bloody
exudate (Whiteman and Bickford, 1989). The
disease is caused by Gallid herpesvirus |
(Roisman, 1982). Epizootic forms of ILT were
often described in earlier years associated with
mortalities of 20% or higher while the benign
forms associated with low mortalities (0.1 - 2%)
were the 1nost regular feature of modern ILT in
the developed intensive poultry industries of
Europe, the USA or Australia (Hanson and
Bagust, 1991). ILT had been recorded for the
first time in Egypt since 1983 (Tanlawi et al.,
1983) and several commercial vaccines have
been used to control the disease with success
(Badr EI-Din, 1985; Kamel, 1987). Recently ,
ILT  with

mortalities appeared on farms, the majority of

several outbreaks of variable

which were not vaccinated against the disease,

The objectives of this research were to

investiagte the epizootiology of these outbreaks,
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and 1o isolate, identify apq d
vt . Clern..
pathogenicity of the isolates, Ming

ll-,Q |

MATERIAL AND METHODg

History ol examined chicken farm
s:
A total of 8 chicken farmsg Natur|

with ILT were investigated during 1997 gy |
They included 4 replacement laye, Pul|c; 19
and 4 commercial broiler fapmg lOCatd

governorates. All affected farmg had g h.;¢04

of vaccinalion against ILT except
e fap,

(No.4). Further details on (he hisy
0

o
examined farms are given elsewhere (Table |
€l).

Samples for ILTV isolation:

Postmortem examination was performeg on g
varible number of freshly dead birds whih
succumbed to the disease after onset of mortaly
on the examined farms. Gross lesions wer
recorded and birds with typical gross [T
lesions, 1nainly hemorrhagic (racheitis ay
conjunctivitis, were used for virus isolation. For
this purpose tracheal exudate from 5-10 birds per
farim were collected, pooled, labeled, and stoted
at - 20°C until further processed for vis
isolation. In addition, 20 blood samples / o
were collected for serological examination b

agar gel precipitation (AGP) test.

Fertile chicken eggs and chicks:

(a) Fertile chicken eggs and day- -old com
merd

egg-type chicks originated from corm

Vet.Med.J.,Giza.Vol.47,No.3(1999)
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?
” pal'C"l stock (Misr Hatchery Co., Giza
|
el |
‘ from commercial broiler parent sock

and day-old commercial broiler-type
chickS : :
it poultry Co., Giza locality). Both layer and

woiler parent stock had previous history of
| e prol,hylaclic vaccination against LT
1 ro

i dng live vaccines during the growing period
| .
' The °ggs were used for virus titration, virus
' culralization (VN), virus reisolation and antigen
|
|

preparation for AGP test (AGPT) and the chicks

for palhogencily test.

) Specific - pathogen - free (SPF) chicken eggs
| (USA) were supplied by Vet. Serum and Vaccine
| Res. Inst., Abbasia, Cairo. These eggs were used

| for primary virus isolation.

ILT viruses and antisera:
| (a) Live commercial ILT vaccine (Intervet Inter.

B. V. Boxmeer, Holland), obfained from local

agency, was used for preparing AGPT - antigen.

) ILT - antiserum (Intervet Inter. B. V.
- Boxneer, Hollond), supplied by Dr. A. K.
Khafagy, Animal Health Res. Instit., Giza, was
used in AGP and VN testes.

. () Chicken antj - tenosynovitis serum (Intervet
Inter, B, v, Boxmeer, Holland), supplied by Dr.

A A Sami Ahmed, Fac. Of Vet Med.
. Alexandria chorioallantoic

Uniyv., and
Membranes (CAMs) of normal non - infected

¢ .
888 were used as negative serum and antigen

Vet, :
Med..,Giza Vol.47,No.3(1999)

controls, in AGPT, respectively.

(d) Viruses used in pathogenicity tests: Two field
isolates (No. | and No. 5 were used for these
tests. They were passaged once on CAMs.
Infected CAMs 120 hours

postinoculation (PI), frozen at-20°C and (hawed

were harvested

once, homogenized and suspended in
aminollantoic fluid (AAF) of infected eggs
(vol./vol.), and finally centrifuged at 1000 rpm
for 10 minutes. The supernatant fluids were
decanted and kept in small alliqutes at - 40°C
until they were used. They were titrated in chick
embryos and proved to have titers of 1048 and
1041 EID 4, /0.1 ml for isolates No. 1 and No. 5,
respectively. Each challenged bird was given a
dose of 0. ml of the virus by micropipette
instillation directly. into the trachea (Anon.,
1990). Details of the pathogenicity tests are

summarized in the following table.

Virus isolation:

This was carried out by indculation of 100%
pooled tracheal exudate suspension in phosphate
buffer saline (PBS, pH 7.2) containing 1000 U
of penicillin and 1 gm of streptomycin per ml
into SPF - chicken embryos at 10-11 days of age
by the CAM route in the usual way (Anon. 1990).
Five embryonated eggs per sample were
inoculated each with 0.1 ml of the suspension.
Daily candling was performed and embryonic
mortalities were recorded for 7 days post -

inoculation. Mortalities during the first 24 hours
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Experimental design for pathogenicity studies with two ILTYV field isolates.

Criteria adopted for evaluation of pathogenicity.

|

i \ Birds K Experimental infection
No Tvpe \ No. N\»mﬂ% Group Dose Virus Serology ITPI ** Virus re- | Histopathology
davs isolation
ﬁ | |Commercial| 30 ‘ 56 | Infected. |Intratracheal| 0.1 ml (104-8 Infected 00.7_; 1- Immune status | 1- Clinical symp- | Pool of | Lesion score:***
pullets. EID50) m:ﬂmns_ﬂwsh ﬂ. pre-infection. toms. tracheal 1- Desquamation
EHIsolateiNG: swabs in | / deciliation.
« AAF of al 2- Sero conver- |2- Mortality for8| 50% 2- Congestion.
10 | 56 |Conols. Intratracheall o, ornormall gion at 14 days | days observation |glycerine | 3- Infiltration
: €ges PL period PI. -PBSat | 4-Inclusion
4 days bodies.
PL. at 7 days PI.
¢ | Broilers. | 30 | 35 |Infected. |Intratracheal| -1 ml (1041 Infected CAM
Yo EID50) suspension of lo-
cal isolate No. 5
10 | 35 |Controis. * AAF of normal
# 7 Intratracheail = 0.1 ml cges

Exp. = expeniment.

* AAF = Aminoallantoic fluid.
== ITPI = Intratracheal pathogenicity index, determined by scoring each bird daily for 8 days PI after Hanson (1980) as follows:

===- 1 esion Scoring after Williams et al. (1992).

0- Normal.

No. = number.

1= Respiratory signs (coughing, gasping, conjunctivitis, and expectoration of blood). .
2= dead; indices were determined by dividing the sum of scores by total number of observations.

==» | esion scoring after Williams et al. (1992).

Vet.Med.J..Glza.Vol.47,No.3(1999)
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j ot considered non-specific and discarded
i w ’

' Jhile those during 2-7 days PI and embryos tha
qvived til the 7' day PI were examined foy

pock lesions on CAMS. The AAFs were checked
' for the presence of hacmagglulinaling (HA)
| agent against 10% chicken RBCs by the rapid
HA test (Anon., 1990).

when visible pock lesions were absent, 5 second

passage Was done using 10% CAM suspension,

virus neutralization test (VNT);

' The alpha - procedure of VNT was adopted

according to Hitchner et al.

(1958). ILT
antiserum diluted 1/10 (v/v) in PBS was mixed

with an equal volume of 10- fold virus dilutions
(100 - 1019 in PBA and held at room
temperature for 1 hour before inoculation onto
CAM of 10-11 day old e.mbryonated chicken

eggs.

" Agar gel medium:-

It was prepared as described by Beard (1982)

and consisted of 1.5 agarose, 8% NaCl, and 0.5
% phenol,

Virus titration (Hitchner et al., 1958):
Vinus infectivity end - point of local field

 isolates No, | and No. 5 (used for experimental

palhogenicity stduies) was determined by
"oculation of ten - fold (10! - 1019) virus
Gilutions sterile PBS on CAMs of 10-11

Gay-olg chick embryos using 5 embryos per

V
*Med g -Giza.Vol.47,N0.3(1999)

-

dilution. The inoculum was 0.1 ml per egg. The
cegs were candled daily for five days and deaths
within the first 24 hours were considered non -
Specific. The CAMs of dead and survived
embryos were examined for pock lesions.
Caleulation of 50% embryo infective dose
(EIDgg) was carried out according to Reed and
Muench (1938).

Preparation of agar gel precipitation antigen:
ILTV antigen for AGPT was prepared from
infected CAMs of embryonated chicken eggs 5
days after inoculation with 1/10 diluted ILTV
vaccinal strain. The membranes with pock-like
lesions were homogenized, then centrifuged at
3000 rpm for 15 min. and supernatant fluid was
used as antigen. (Anon., 1990).

Agar gel precipitation test:

The test was used to demonstrate the presence of
antibodies to ILT in chicken sera and for
detection of ILTV antigen (s) in the CAMs of
inoculated eggs as described by Beard (1982).
Control positive and negative antigens or antisera
were included in each plate, depending on the
objective of the test (antibody or antigen
detection), The plates were exam‘ined for specific
preciptin line (s) after 24 hours incubation at
37°C and re-checked for final reading after 48

hours.

Histopathology:

Tracheas from experimentally infected birds (5

311
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birds / group) thal died 5-7 days Pl and controls

in 10% formalin  solution and

were fixed

processed for paraffin sections in the usual way.

Sections were stained  with hematoxylin and
according to the method

(1992) for

cosin and evaluated
by  Williams ¢l al.

descnibed
<ions index. Lesions were scored

calculation of le
by 1 for the presence of each of the following

four features: desquamation / deciliation,

congestion, infiltration and inclusion bodies.

RESULTS

Characteristic features of ILT outbreaks:

During the period 1997 - 1998, 8 ILT outbreaks
were investigated which occurred in 4
governorates and involved replacement layer
pullets and commercial broiler chickens. All of
these outbreaks occurred in ILT nonvaccinated
flocks at 5-8 weeks of age except farm No. 4,
which was affected at 24 weeks of age and had
history of ILT vaccination via drinking water at
11 weeks (Table 1). They were characterized by
mild to severe respiratory signs and lesions, and
by mortality ranging between 2-40% in
commercial replacement layer pullets “and

7.6-18.0% in commercial broilers (Table 1).

The course of the disease was about 10-14 days.
The clinical picture in all cases of commercial
layer pullets (except farm No. 1) and broilers did
not include the acute signs of 1L infection, The
affected  birds showed

nasal discharge,

312

lacrimation, coughing, W"Cczing , {
Nqd !

eyes. qu"“h

i

i

The main gross lesions {
é g were Catty |

hr\"\]

l,-) |

: itis (Fi : hea -

conjunctivitis (Fig. 1); a bl()(’d'“nged vy |
m

!

exudate or yellowish caseous Coyy, |

!

haemorrhagic inflammation of the ¢
ac

present in some cases which at limes Wy
3 f() i
plugs that occluded the tracheal lume, ey |
i ead r&gu "
in asphyxiation. lhng

In farm No. 1, the affected birds showeg

. Sev L

dyspnea characterized by obvious €Xtens; .
10p

head and neck during inspiration, coughip :
8 g

: I
and equipment of the house. The main 5

expectoration of blood which staineq the
Wa

lesion in this farm was haemorrhagic trachejg
lls’

with clotted blood present in the trachea] lumey

Serological examination of blood samples frop,
affected farms by the AGPT (Table ) revealed
varied percentages (15-45%) of positive reactor

in all flocks.

It is worthy noting that mangement and hygien

were suboptimal in the majority of the

investigated farms. In addition, most of the

commercial pullet farms were multiple ag

operations with minimum biosecurity measures.

ILTYV isolation and identifiaction:

ILTV was isolated from the 8 outbreaks
following CAM inoculation of SPF - chicken
Vet.Med.J.,Giza.Vol.47,No.3(1999)

A
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lable (l): Hisloly and CO 'a ms
Sero versi y '\’ en
n Ston o 'I4l illfccli()n Of inVCSligalC(] Chick r =

House p— Seroconversion to
Bird (number) Age / day a e ——
type Oovemorae of hn:n)sir:zpc disease — vcac?\Ceicrl‘:;icm + ve No /8
onset ‘
[ - Total | % »
Commercial Kalyoubia 10.000 / Fipor 3 - e
G 39 4.000 | 40.0 ND,IB, IBD. 920 45
Kalyoubia 10 -
000/ F
Floor 55 7.100| 11.0 ND,IB, IBD. 820 | 40
Sharkia 20
000/ Cages 43 2400 | 12.0 ND,IB, IBD, %20 | 45
Giza 20.
000/ Cach 168 400 | 20 | ND,IB, IBD. ILT ** 720 | 35
Commercial Gharbia 5.000/F
K Floor 31 840 | 16.4 ND, IB, IBD. 8/20 40
Gharbia 5.000 / Floor 33 430 | 8.4 ND,IB,IBD. 5120 25
Gharbia 5.000/ Floor 29 900 | 18.0 ND,IB,IBD. 6/20 | 30
Kafr El-Sheikh | 5.000 / Floor 43 380 | 7.6 ND,IB,IBD. 320 15

* Recorded number for ILT mortality,
$ Vaccinated once at 77 day
Animal Health Co.).

” Against Known ILTV antigen,

embryos. Six isolates (No. 1 through 5 and 7)
aready gave pock-like lesions by the first
passage, while the 2 remaining isolates (No. 6
and 8) by the second passge. Pock lesions
ppeared  within 2-7 days PI and were
characterized by having an opaque raised edge
@d gray central area of necrosis Fig. (2).
Embryo deaths that occurred 2-7 days PI were
*haracterized by stunted growth,

AGPT for 1LTY antigen detection in CAMs of

tmbryos that died during or were killed 7 days PI

%35 positive with specific ILT antiserum. Rapid

e,
Med-J-.Giza.Vol.47.N0-3(1999)

of age via drinking water with ILT live altenuated vaccine (Lohmann

HA tests with AAF from dead and killed

embryos proved negative.

All 8 isolates were completely neutralized by

specific ILT-antiserum.

Response to experimental infection:

Clincal signs of ILTV experimental infection,
including coughing, sneezing, conjunctivitis,
gasping and deaths, began 3 days PI in both
commercial pullets and broilers (Tables 2 & 3).
Morbidity and mortality peaked (53.3%) at the

5th and 8™ day PI, respectively, in infected
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Table (2): Exp. 1 Cummulative clinical signs and mortality as well as Calculateq |

pathogenicity index during 8 days ()hscrvali'(m .nf replacemeny |al;:ra"ach€a|
experimentally infected intratracheally with ILT field isolate No. 1 at 56 day: t_pu||e‘8
| " Olage
Day of observation [
Criteria Total | Score | Tota
riteri 12314516 7]8 Scoreg lTpl‘
i
Cummulative OO (11 |I15]16]15]10] 6 73 ] 73
signs
'\“\
Cummulative 0101258 ]13]15]16 ]| 59 2 118 0.7
mortality )
‘\
Normal 30j]30|J17110) 6 | 2] 5| 8 108 0 0
o ——
Total No. of Birds | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 30 | 240 is 191

® Intratracheal pathogenicity index determined after Hanson

(1980) by dividip th
scores by total number of observations. 8 the sup of

Table 3: Exp. 2 Cummulative clinical signs and mortality as we]] a5 caleyly
intratracheal pathogenicity index during 8 days observation of commerc?d
broilers experimentally infected intratracheally witth ILT field isolat ¢

at 35 days of age. Foey
Day of observation | 1 e
Ry otal|S
Criteria 112134561718 5 g:;:i FIery
. - ‘ ]
(;ummulatlve O 10 (10[15]18]18]12] 9 82 1 82
signs
Cummulative OfO|1]14)6]9]|11]11
o i 4] 2 | s 0.69
Normal 301301191116 3710 116] o 0
Total No. of Birds | 30 |30 [ 39| 30 [ 39 30130130 240 - | 166

¥ Intratracheal pathogenicit

y index determined after Hanson (1980) by dividing the
sum of scores by total nu

mber of observations,

Vet.Med.J.,Giza.Vol.47,No.3(1999)

>

CamScanner


https://v3.camscanner.com/user/download

g 1) Haemorrhagic tracheitis in 24 weeks-old
ig. 1)

commercial -~ layer  pullets naturally
infected with ILT.

Fig. 2: Chorioallantoic membrane showing pock
lesions 4 dys post-inoculation of 10 days
old specific pathogen free eggs with field

isolate No. 1. ‘

Vet )y

I

L

-yt

fig.3 Trachea of 56-day-old replacement9ayer
pullet experimentally infected with ILTV
field isolate (No. 1), showing severe mi-
Croscopic lesions (scored 4): detachment
of _,lhe epithelium and inflammatory cell
"liltration at 7 days postinoculation.

€
d-J-.Giza.Vol.47,No.3( 1999)

Fig. 4: Trachea of 35-day-old commercial broiler
experimentally infected with ILTV field
isolate (No. 5), showing seperation of ep-
ithelium and heterophils infiltration 7
days postinoculation.

commercial layer pullets, and at the 5% and 7th
day PI, respectively (60% and 36.7%) in
commercial broilers. Gross lesions in chickens of
both types which died PI were confined to the
trachea. Blood-tinged mucous to mucopurulent
exudate in the lumen and severly congested
tracheal mucosa were the predominant gross
lesions. The histopathologic picture  was
characterized by degeneration, necrosis and
desquémation of the tracheal epithelium, as well
as haemorrhages and inflammatory cell
infiltration (Figs. 3 & 4). Intranuclear inclusions
could be detected in some epithelial cells.
Tracheal lesion scoring after Williams et al.
(1992) revealed maximum means of 4 for infected
birds of both types (Table 4).

ILTV was recovered from tracheal swab pools at
4 days Pl Moreover, ILTV precipitating
antibodies were detected in survivors at 14 days

PI (7/14 in egg - type and 9/19 in broiler
chickens) (Table 4).
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ts of can’mcnlal infection 0

f replacement layer pullets and commercial brojlers with 1L
fi

Table (4): Resu! eld iy,
given intratracheally. ATy : — g
—1— | Antibody status a! __Qﬁsc_‘“"“ . AG;{I?C?l;\frsmn m
Birds time of infection Morbidity Mortality | ITPI at 14 days pf i, hey
I m Total | % |Total | % @ | +veNos % m ,k
. __——T “AG .
EIS‘OP- Treatement :E;: No. 0 Bamb. No. No. Exam. No. Bram, Ny Me:::“iun
,___.41——*/'—_ e
30 6 I533] 16 [533]o79| 4 50 o [ —
| [ nfected 56 | 30 49
o 00 | o010
0 0/10 0o |00 0 |00 . 0.0 s
C(\nt!‘(“ » ! ‘-'{‘
d 0ol 11 [367] 069 | 919 47.40 |
I |t | 35| 30 30 18 |6 55 7
ol | 35 ] 10 w10 o loo]| o [oo] oo | o0 0.0 0/s ”
‘ontro !
No. = Number Exp. = Experiment. Exam.= examined. dpi = days postinfeciy
0.= . 1

@ Intratracheal pathogenicity index
Q Microscopic lesions were scored

DISCUSSION

The first report of exotic ILT infection in Egypt
was recorded in the late 1982 by Tantawi et al.
(1983). Since that time, prophylactic routine
vaccination mainly of breeder and layer pullets
with commercial modified live vaccines from
different manufacturers has been the control
policy of the disease which proved to be very
effective. However during the last few years
claims arose about increased incidence of the
disease outbreaks in commercial layer pullets
and broilers according to our observations, They
were characterized by respiratory signs and gross

lesions of varied severity typical of ILTV
infection,

316

calculated after Hanson (1980).
after Williams et al. (1992).

Investigation of 8 of such outbreaks in different

leyer pullet and broiler flocks revealed that 34 }
layer pullet flocks experienced the disease a 68 |

weeks of age before the scheduled time of ILT |

vaccination. Mortality from the disease in these 3
12% up to 40% (m
to ILT viruses &
h flock had beet
live LT

flocks ranged between 11-
No. 1), suggesting exposure
variable‘pathogenicity. The fourt
vaccinated at 11 weeks of age with
vaccine (Lohmann Animal Hea s
drinking water and experinced the disease ¥

o rate?
weeks of age with the lowest mortality

2 %.
ks, which ol

y : oc
In the four commercial broiler fl . atioM
Clnatlo

: vac
no history of previous ILT

Vet.Med.J..Giza.Vo1.47,No.3(1999’

th Co) ¥

e |

=

i
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d

jscasc appeared at 5-7 wecks of age and als
JOVEE P also

ulted in variable mortality of 6
fcs ,

- '8 ’/(v_
11<u‘1”)’- broilers are not foutinely
cainst ILT in Egypt, which

caposure to wild field I1LTV

accinate(
allows field
and modified

caccinal strains as well, especially iy Some areag

wilh high flock density. Suboptimal hygiene and
management practices particularly common
gmong small broiler units definitely contributed
o field exposure (o ILT virus, Secondary of
concurrent infections together with management
practices also contribute to the outcome of the
giscase, but the virulence of the invading field

virus plays a major role.

Since bird-to-bird and flock-to-flock spread of
ILT modified live vaccine viruses and thejr
subsequent reversion to virulent forms s
possible, especially those of chicknen embryo
origin (Guy et al., 1991), it is highly probable
that under prevailing conditions of suboptimal
management, hygiene and biosecurity, which
permit  continuous contamination of the
awvironment  and  spread of pathogens, the
increased incidence of ILT outbreaks in non -
vaccinated flocks may be attributed to virulence
eversion. In this respect, the fact that some
ently infected carrier birds remain in flocks
tural]y exposed to ILTV infection (Jordan,
1966) and in those vaccinated with live modified
LT virys vaccines as well (Bagust, 1986;
Hugheg ¢ al., 1989, 1991), which perpetuate the

Mection susceptible birds, should not be
Ve
t'Med~J--Glza.Vol.47,No.3(1999)

o

ignored.

ILTV could be isolated from all investigated
outbreaks after 1-2 blind passages on CAM of
SPF chicken embryos, and was identified by the
AGPT and VNT against known ILT antiserum.
Birds in affected flocks developed specific
antibodies which could be detected by AGPT

against reference LT antigen.

Moreover, it was interesting to siudy the
pathogenicity of the recovered isolates under
laboratory conditions. Two isolates of different
origin were chosen for this purpose; one from 39
days old commercial layer pullets (No. 1) that
caused 40% mortality in the affected flock, and
the other from 31 days old commercial broilers
(No. 5) that caused 16.4% mortality. They were
inoculated intratracheally into 8-weeks-old
commercial pullets and 5-weeks-old commercial
broilers, reSpectively, with respective virus doses
of 10*3and 10*1 EIDs,. Symptoms and lesions
consistent with those of ILTV developed 3 days
PI. Morbidity was comparable in both types of
birds (53.3% and 60%, respectively), but
mortality was markedly high and different (53.3
% and 36.7 %, respectively). An ITPI was
calculated for 8 days observation period after
Hanson (1980) and proved to be of value in
distinguishing between the two isolates (ITPI =
0.79 and 0.69,

tracheal lesion scoring after Williams et al.

respectively). Microscopic

(1992), however, revealed that both isolates have
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|
T

{

a maximal mean index of 4.

of birds showed

Moreover, both types
ceroconversion to the experiment
detected by the AGPT 14 days PI1. These results
for the examined

al infection as

suggest a high pathogenicity
isolates which, however, did not accord with that

of a vaccinal virus. It remains uncertain whether
these isolates have their origin as wild field
viruses or as wild field viruses or as virulence
reversed modified vaccinal viruses. Restriction
cndonuclease - polymerase chain reaction (RE _
PCR) may help to solve this problem (Guy et al,,
1990; Halina et al., 1996; Chang et al., 1997).
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