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SUMMARY

Extensive epidemiological studies were conduct-
cd over four years to investigate the real cause
and prevalence of virus-induced tumors among
commercial meat-and cgg-type chicken breeds, as
well as native varieties of different age-groups
and localities. Criteria used to establish an ctio-
Idgicnl diagnosis in problem flocks included, be-
sides [lock history, gross, histopathological and
cytological examinations, virus isolation in chick-
LIII cmbryo fibroblast cultures (Line O) and identi-
fication by enzyme-linked-immunosorbent assay
(E.US/\) and/or indirect immunofluorescence
(IFA), antigen detection in thin tissue sections by
IFA, and reticuloendothelisosis virus (REV) prov-
iral DNA dctection in blood or tumor tissuc by

polymerase chain reaction (PCR). Moreover,

chicken flocks were examined for viral antigen
and/or antibody in plasma, egg albumen or scrum
by ELIA.

The results achicved indicated that Marck’s dis-
case virus (MDV), lymphoid lcukosis virus
(LLV), and REV werc the common causcs ol nco-
plasms as single or mixed infections with variable
incidence among the flocks. The sources of infec-
tion in the investigated flocks is discussced in the

light of the obtained resulls.

INTRODUCTION

Chickens arc subject to a variety of virus-induced
transmissible tumors of distinct ctiology. Three

main discase complexes arc so far Known:

* “This work presents the results of a National Rescarch Project on “Virus-Induced Tumors in Poultry”, funded by the

National Academy of Scicentific Rescarch and Technology.
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Marck's discase (MD) caused by a herpes virus;
leukosis sarcoma group caused by closely related
retroviruses that induce different types ol nco-
plasms including lymphoid leukosis (LL) which is
the commonest naturally oceurring form, and dis-
case conditions associated with reticuloendotheli-

osis virus (REV) group.

These  virus-induced  tumors exist in - poultry-
producing countries throughout the world and are
assoctated with varied economic losses (o the

poultry industry.

In Egypl, an increasing incidence of neoplasms in
commercial meat-and egg-type chickens has been
observed during the last two decades with the de-
veloping poultry industry, which was associated
with scrious losses. Diagnosis has been hand-
caped until a few years ago by lack of diagnostic
facilitics and expertness and depended mainly on
aross lesions and histopathology (Agroudi et al.,
1954; EI-Sawy ct al., 1992; El-Sawy, 1994; Fadcl,
1994). This created discripancies and legal prob-
lems between flock owners and supplier compa-
nies relative (o the ctiological cause and source of

infection.

[n the present studics extensive pathological, viro-
logical and serological examinations were carried
out over the period 1994-1998 to reveal the elio-
logical and some cpidemiological aspects of these

tumors using current diagnostic lechniques.
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MATERIAL AND METHODS

Samples for examination:

Heparinized and non-heparinized blood <z
cgg albumen, and tissue specimens were o'’
from suspect living and [reshly dead birds =4
as day-old chicks from commercial an<l
meat-and cgg-lype flocks raised in differer
itics, with history claiming variable tumor ro

itics.

Laboratory host system:

Chicken embryo fibroblast (CEF) cell <.
(line O) prepared after Karel and Purchas<
from 9 to Il-day-old spccific-pathazer -
(SPF) embryos (SPAFAS, Inc.. Norwicr.
USA) were used for isolation trials of [\

REV.

Tissue culture media:

Dchydrated minimum essential medium <%=
Sigma, USA) with Eagle’s salts and L-gloas
without sodium bicarbonate was uscd aftzr 72
stitution and adjustment of pH to 7.2. Inacue.
calf serum was added to the medium at comc -

tion of 10% or 2% for growth and mziniz-_

media, respectively.

Viruses and antisera:

* Reference LLV and REV and their ch:cic
rabbit antisera respectively, as well as -
clonal antibodies (Mabs) 1TA25 and 1:CC

specifically reactive against REV co
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alycoprotemn (pp62), were Kindly provided by
the Avian Discase and Oncology Laboratory,
East Lansing, Michigan, USA,

Fluorescem othiocyanate (FITC) antimouse
and anuchicken 1gG conjugates were supplicd
by KPL Inc., MD, USA, for detection of REV
and LV antigens by indirect immunofluores-
cence (1FA),

Horse radish peroxidase (HRPO) antirabbit IgG
conjugate was supplied b KPL, Inc,, MD,
USA, for detection of REV by enzyme-linked-

immunosorbent assay (ELISA).

Commercial diagnostic ELISA:
[LLV antigen and antibody detection Kits as well
as REV antibody detection kits were supplied by

IDEXX laboratorics, Inc., France.

teagents and primers for REV polymerase

chain reaction (PCR):

* Gene amplification PCR rcagents kit with am-

plificr Tug DNA polymerase were supplicd by

Perkin-Elmer, Branchburg, NJ, USA.

REV oligonucleotide primers and template

DNA were kindly provided by the Avian Dis-

case and Oncology Lab., East Lansing, Michi-

gan, USA.

* Molecular size markers for electrophoresis were
supplicd by GIBCO BRL, England, and repre-
sented multiples of 123 bp.

PPostmortem examination:

Sacrificed and/or freshly dead birds were autop-

Vet.Med.J..Giza.Vol.49,N0.2(2001)

sted Tor gross lesions suggestive of tumors, and

samples were collected for the various assays,

Histopathological and  cytological  examina-
tions:

Portions from suspected organs were fixed in
10% neutral formalin and processed in the usual
way for paraffin sections which were staied with
hematoxylin and cosin as well as methyl green
pyronin for differentiation between LL and MD
tumor cells (Payne and Fadly, 1997). Cryostat fro-
zen tissuc scctions were also prepared for IFA cx-

amination.

Virus isolation and identification: !
Buffycoat, palsma or 5-10% tissuc homogenates
in MEM were inoculated into CEF monolayers
for 3 blind passages as described by Wiltter
(1989). The presence of virus was determinacd by
ELISA or IFA using cell culture lysates and cul-"

turc cclls, respectively.

Detection of REV and LLV antigens by ELI-!
SA:

The test for REV antigen detection in cell culture
lysates was carricd out after Cui et al. (1988) and
Witter (1989), using a mixture (cqual volumes) of.
Mabs T1AS and 11C237 diluted 1:1000 in carbo-
nate bicarbonate buffer (pH 9.5) for coating ELI-
SA plates, Optical densities were read at 490 nim
wave length by ELISA reader (SLT, Austria). Re-
sults were interpreted according to Smith et al,

(1977) and Clark and Dougherty (1980), where
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tested samples with optical density values ol 0.2
above the value of Known negative samples were
consdered as positive. Duplicate wells were used

pet sample and tor positive and negative controls.

For LEN antigen detection in cell culture lysatcs,
commercial LLV-antigen detection Kits (IDEXX)
were used and interpreted according to the instru-

citons given by the manufacturer.

Detection of REV and LLV antigens by indi-
rect immunofluorescence (IFA):

Detection of REV antigen in CEF cell cultures
grown in microtitie wells was carried out as de-
seribed by Witter (1989) and Aly ct al. (1993), us-
ing Mab 11A25 (Cui ctal., 1988) diluted 1:200 in
PBS and FITC anti-mouse IgG conjugate diluted
1:100.

REV antigen detection in frozen tissuc sections
followed a simialr method described by Aly et al

(1998).

Using LLV chicken antiscrum and FITC anti-
chicken 1gG conjugate, LLV antigen detection in
cell cultures or frozen tissuc scctions was carricd
out as described by Spencer (1987) and Fadly

(1959).
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Detection of REV proviral DNA by PCR:

DNA extraction from blood or tumor tissuc Way
carricd out according to Maniatis ct al. (1982) an{
Aly et al. (1993), respectively. Amplification re.
actions were as described by Aly ct al. (1993) ang
were conducted in COY tempcycler 11 mode]

[ 10P.

Electrophoresis of PCR products (20ul) were add-
cd to gel loading buffer (2ul) as described by Aly
et al. (1993), and bands were resolved in [.5%
agrose afler electrophoresis in Ix Tris-Borate-
EDTA buffer (TBE) for 2-3 hours at 80 volts (BI-
ORAD,USA) and stained with cthidium bromide.

Detection of REV and LLV antibodies by IELI-
SA:

Commercial ELISA kits (IDEXX) were uscd for
antibody detection in sera from chicken flocks.
The technique and interpretation of the test weig,,

according to the instructions given by the manu-

facturer.

RESULTS

The results are presented in tables (1-4).
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i , '
Table (1): Results of examination of suspect chicken flocks for avian tumour virus infections as judged by histopatholoy and cytochemistry as well as virus and/or antigen

dctechion icuts,
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Results of examination Interpretation
' (No.test + ve flocks/No. cxamined) + ve flocks
Tvoe and No. of Histopathol. & “ve
ype s Age |Cytochemical ELISA (CO) [ PCR | Flocks REV+ | REV | Totl+ve
Sourceof  |examined (whe) | €ramination IFA(TS) | 1Fa (ccL) |BLT) MDV LLV REV MDV LLV %ooﬂnﬂﬂ_ww%m_a
Birds flocks .
MDV
LLV |REV| LV | REV| REV | No.| % | No.| % | No.| % | No.| % | No.| % | No.| % | No. | %
Broiler Parent
(Locally
produced & 34 6-61 12/34 916 |10/18 | 214 | 120 477 | 7 |205| 10 |294]| 3 |88 | 6 [17.6] 2 | 58| 6 |17.6 27/34 | 79.4
imporied as
day old)
Commercial
Layers
(Locally 9 1946 in 22 | /4 | 03 0/6 | 2/3 1 111 3 |333] 2 (222 3 |333] 0 (00| O |0O| &9 | 88.8
produced)
Nztive
Variets 6 19-37 0/6 6 | a6 | 16 | o6 | 24 | 0 |oo] 0 [00f 2 |333] 2 |333] 0 |00] 2 |33.3 6/6 |100.0
(Locz])
f
39 15749 8 [16.3] 13 (265 7 [14.3| 11 (224 2 ['40| 8 163 41749 | 83.6
REVY MDV= Marek’s discase virus:
u orescer “._-_.mb PCR = polymerase chain reaction; )
“4{ oresiaice mﬂi CC = Culture cells; BL/T= Blood or tissue.

Vet.Med.J.,Giza.Vol.49,No.2(2001)


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

Table (2): Results of examination of sera and cgg albumen from chicken locks for lymphoid leukosis virus
(LLV) antigen by enzymce-linked-immunosorbent assay (ELISA).

No. of No. of ELISA + ve ELISA + ve
Type of Birds and Samples Source cxamined | examined Samples Bt
flocks samples No. o No. To
A- Day old chicken sera: .
* Broiler Parents Imported 11 99 39 39.4 5 45.0
* Broiler Parents Locally produced 25 364 93 25.5 20 80.0
* Layer Parents Imported 1 4 3 75.0 1 100.0
Total 37 467 135 28.9 25 70.2
B- Growing & adult chicken sera:
e Broiler Parents Locally produced 13 370 270 73.0 13 100.0
« Native Varicfiet Local 10 800 543 67.8 10 100.0
« Commercial Broilers Locally produced 5 116 80 69.0 5 100.0
« Commercials Layers Locally produced 15 261 41 19.0 11 73.3
Total 43 1547 934 60.4 39 90.6
C- Egg Albumen:
= Broiler Grand Parents Imported as day-old 1 61 6 9.8 1 100.0
= Broiler Parents Loocally produced 20 333 47 14.1 15 75.0
« Commercial Layers Locally produced 6 483 41 8.5 6 100.0
- Native Varicties LLocal = 12 898 387 43.0 11 91.6
Total 39 1775 as1 | 270 | 33| sas

Vet.Med.J.,Giza.Vol.49,No.2(2001)
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Table (3): Resulis ol exanmination ol sera Irom chicken Hocks T Iymiphoid leukosis

virus (1.1.V)

antibodies by enzyme-linked-immunosorhent assay (LELISA),
No. ol No. of ELISA +ve | ELISA + ve
Type ol Birds Source cxamined | examined Samples Flocks
MMocks* samples No. Y% No. Y%
A- Day old chicks :
» Broiler Grand Parents Imported 2 20) 0 0.0 0 0.0
* Broiler Parents Imported 21 185 23 12.4 6 28.6
* Broiler Parents Locally produced 35 775 106 13.7 11 314
* Layer Parents Imported 2 22 3 13.6 2 100.0
« Commercial Layers Locally produced 1 4 0 0.0 0 0.0
Total 6l 1006 132 13.1 19 kIR
B- Growing & adult chickens:
* Broiler Parents lmported &
Locally produccd 24 540 35 6.5 7 29.5
« Layer Parenls Imported I 6 0 0.0 0 - 0.0
 Native Varictics [Local I 139 13 9.3 7 63.6
Total 36 685 48 7.0 14 388
-
* Included flocks parallely cxamined for LLV antigen presented in table (2).
Table (4): Results of examination of sera  from chicken flocks Tor reticuloendotheliosis virus (REV)
antibodics by enzyme-linked-immunosorbent assay (ELISA).
No. of No. of ELISA + vc ELISA + ve
Type of Birds Source examined | examined Samples Flocks
flocks* samples No. % No. %
A- Day old chicks :
* Broiler Grand Parents Imported 2 20 0 0.0 0 0.0
* Broiler Parcnts Imported 18 140 31 22.1 2 (N
* Broiler Parents Locally produced 28 423 26 6.1 6 21.4
* Layer Parents Imported 2 7 0 0.0 0 0.0
Tolal 50 590 57 9.6 8 16.0
B- Growing & adult chickens:
* Broiler Parents Locally produced 24 494 326 6.5 20 83.3
* Laycer Parents Imported 3 38 I 2.6 I 333
« Layers Locally produced IS 211 100 | 47.3 13 86.6
« Native Varictics Local 6 99 57 57.5 4 60.06
Total 48 842 484 57.4 38 79.1
* Included flocks parallely examined for LLV antibodics presented in table (3).
Vet.Med.J..Giza.Vol.49,No.2(2001) 243
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DISCUSSION
MOV LLN, and REV are the most common natu-
rally occurming twmor viruses assoctated with lym-
phomas and conuderable cconomic losses in
chockens (Gavora et al., 1980; Payne and Fadly,
ST Purchase, 1985). LLV induces B-cell lym-
phomas (Payne and Fadly, 1997), whereas MDV
acute T-cell lymphomas with peripheral

nenve fesions (Calnek and Witter, 1997).

On the other hand, REV can induce two types of
lymphomas, bursal lymphomas resembling LL
(Witter and Crittenden, 1979) and nonbursal lym-
phomas resembling MD (Witter et al., 1986), de-

pending on the strain of virus and chicken.

In Egypt, an increasing incidence of tumor mor-
tality has been observed among commercial
layers, broiler and layer breeders, as well as nativ-
cchicken varicties since the carly of the 1980's.
Until a few years ago accurate, ctiological diagno-
sis has been handcaped by lack of diagnostic fa-
cilities and expertness. Gross and histopathologi-
cal examinations were the only tools that could be
resoried to for tumor diagnosis. These methods al-
though helpful, arc now considered insufficient in
many cascs for accurate diagnosis and differential

diagnosis (Shane, 1999).
The present work involves extensive studies over

four years to reveal the viral cause and some epi-

demiological aspects of tumors among chicken
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flocks using current diagnostic methods.

[n one study, 49 commercial meat-and cgg-type
flocks as well as native chicken flocks of different
age-groups were investigated (Table 1). They
were raised in different localitics and had histo-
rics claiming losses due to tumors. Besides flock
histories, two or more of the following critcria
were used for diagnosis: gross, histopathological
and cytological examinations, viral antigen dcltcc-
tion in thin sections of tumor tissuc by [FA, virus
isoaltion in CEF cell culutres (Line O) and identi-
fication by ELISA and/or IFA, and dctcction of
REV proviral DNA in blood or tumor tissuc by
PCR.

The results (Table I) revealed that MDV, REV.
and LLV as single and mixed infections were the
common causes of ncoplasms in 41 (83.6%) ol 49
investigated flocks. They were diagnosed in 27 of
34 commercial broiler breeder [locks, 8 of 9 com-
mercial layer flocks, and in 6 of 6 native llocks.
MDV as single infection was the commonest
cause in commercial broiler breeder lNocks (10 of
34 flocks) and commercial layer flocks (3 of 9
flocks), thus involving 13 (13.7) of 41 flocks di-
agnosed as tumor virus infection. All these flocks
had history of vaccination against the discasc.
Suboptimal management and mishandling  of
MDV vaccines likely contributed to MDV infcc-

tions in vaccianted flocks.

Moreover, mixed infections with MDV and REV

Vel.Med.J.,Giza.Vol.49,No.2(2001)
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were diagnosed in 2 additional commercial broiler
breeder flocks, constituting 4,8% of 41flocks di-
agnosed as tumor virus inl’ccilion. This might be
duc o the depressive effect on REV of vaccinal
mmunity (o MD as has been reported by Witler
ct al. (1979),

On the other hand, LLV was diagnosed as single
infection in 3 broiler breeder flocks and in 2 of
cach ol commerecial layer and native chicken
(locks, constituting 17% of the 41 flocks diag-
noscd as tumor virus infection, and as mixed in-
fection with REV respectiviey in 6 commercial
broiler breeder and 2 native flocks constituting
19.5%. The morogenic role of REV in mixed
infection with LLV is not clear, and indirect stim-
ulation of the c-myc By REV for enhanced tumor
formation by LLV scems possibel. Noori-Daloii
cl al. (1981) reported that in REV-induced lym-
phomas the dNA proviral genome was specifical-
ly integrated adiacent to c-myc, a cellular onco-

gen cimportant in the induction of lymphoid

lcukosis by LLV.

REV was aslo found as single infection in 6 com-
mercial broiler breeder flocks, 3 commercial layer
llocks, and 2 natve chicken flocks, constituting
26.8% of the 41 flocks diagnosed as tumor virus
infection. Vertical transmission appeared to have
contributed to the spread of LLV and REV infec-
tions and may by supported by the results of anti-
gen and/or antibody detection in cgg albumen or

plasma and sera from day-old as well as growing

Vel.Mcd.J.,Giza.Vol.49,No.2(2001)

and adult commercial meat-and cgg-type breeder
Mocks, commercial broiler and layer flocks, as

well as native chicken flocks (Tables 2-4).

In conclusion, the results of the present work indi-
cate that MDV, LLV, and REV as single or mixcd
infections arc common and widespread causes ol

tumors among chicken flocks in Egypl.

Recently, avian leukosis virus subtype J infection
has been reported in imported broiler breeder
flocks (Ahmed ct al., 1999), which should be con-
sidered by tumor diagnosis. These results should
draw the atlention of the veterinary authoritics
and farm owners to the role of imported and local-
ly produced rctrovirus-infected breeding stocks
and contaminated live vaccines in disscminating

the infection.

In addition, breeders of native chickens should
adopt a retrovirus-eradication program on (heir
stocks at regular testing basis using current meth-

ods of virus and antibody detection.
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