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ABSTRACT

The aim of the present study was to investigate the incidence of tumours in
poultry and diagnose the type of tumor by histopathological and molecular methods.
For this purpose, a total of 189 samples from 72 cases were collected and were
subjected to various diagnostic methods including cytological, molccular,
histopathological and immunohistochemical studies.

The incidence of tumours was record :d as highest (46.93%) in birds ranging
from 8 to 18 weeks of age and it was least (4%) in birds of age group less than 8
weeks. The highest incidence of tumours was recorded in Rajasree breed (46%)
followed by Rajasree crossbreeds (18%), White Leghorns (12%), Aseel (10%), White
Leghorn crossbreeds (6%6), Vanaraja (6%) and least in Kadaknath breed (296). The
incidence of tumours was high in female birds (87.5%) when compared with males

(12.5%). On the basis of type of tumours, the highest incidence was recorded for




Marek’s disease (43.05%) followed by lymphoid leucosis (27.77%), other leukotic
tumours (8.33%), hepatoma (4.16%), adenoma (4.16%), fibroma (2.77%),
haemangioma (2.77%) and least for granulosa cell tumour, nephroblastoma,
osteofibroma, endothelioma and chondroma (1.38%).

Ninty impression smears of various organs or tissues collected from 46 birds
was stained with Leishman’s / Giemsa stain. Cytological studies revealed that 67.78%
of the smears were diagnosed as Marek’s disease, and 23.33% of the smears as
lymphoid leucosis.

Fifty nine tissue samples suspected for MD and LL were subjected for PCR
and 50.85% of the samples were positive for MD, produced an amplicon size of
302bp with primers M1 and M2. 42.37% of the samples were positive for ALV by
using pair of primers (AD1 and H5) and produced an amplicon of size 326bp. DNA of
6.78% samples were neither amplified for MDV nor for ALV with any of the
respective primers.

Grossly, 25%o0f 72 cases were suspected for Marek’s disease, 62.5% for
Lymphoid leucosis, 9.72% for fibromas and 2.77% for haemangiomas.

A total of 189 tissue samples from 72 cases were subjected to
histopathological studies and 120 (63.49%) samples were confirmed as Marek’s
disease, 55 (29.10%) as LL and 14 (7.4%) as other neoplastic conditions which
included cases of adenoma, hepatoma, haemangioma, fibroma. nephroblastoma,
chondroma, granulosa cell tumour, endothelioma and osteofibroma.

A total of 29 samples were subjected to immunohistochemical staining
technique for PCNA and observed PCNA labelling in the tumour tissue and
demonstrated different levels of staining intensity and indicated the activity of the

cells.
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CHAPTER 1

Fntroduction

Of all the avian neoplastic conditions, Marek's disease and Avian Leucosis
Complex were given much importance due to the significant economic losses due to
lowered production and mortality caused by them and their frequency of occurrence.

Tumours in domestic fowl were first descrnibed by Sedamgrotski (1876, cited by
Jackson, 1936) and the most comprehensive descriptive review in this field was brought
out by Joest and Erncsti (1916). Tumours in poultry are cither viral or of unknown origin.
Most of the neoplastic conditions are due to viruses that include Marck's discase virus
(MDV), Avian Leucosis Virus (ALV), Reticuloendotheliosis Virus (REV) and
Lymphoproliferative Disease Virus (LPDV). These viruses are immunosuppressive in
addition to oncogenic property (Davidson and Borenshtain, 1999).

Incidence of neoplasms other than lymphoid tumours appears to be low. Virus
induced tumours are principally of mesodermal in origin and are transmissible. Marek's
discase virus (MDV), serotype | Herpes virus, transforms T lymphocytes and causes
tumours of peripheral nerves, skin, visceral and other urgans. Reticuloendotheliosis virus
(REV), Avian Leucosis Virus (ALV) and Lymphoproliferative Disease Virus (LPDV) are
avian C type Retroviruses. Reticuloendotheliosis virus transforms pre-B and pre-T
lymphocytes causing bursal and T cell lymphomas in susceptible chickens and turkeys

which often closely resemble MDV lymphomas. ALVs represent a distinct type of simple
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alpha retroviruses that are classified into 10 subgroups (A to J) according to the
properties of viral envelope glycoprotein underlying their immunological cross reactivity,
viral cross interference and host range (Hunter,1997). ALV (A-E) transforms B
lymphocytes causing bursal lymphomas in chicken. It also causes other tumours like
sarcomas and other connective tissue tumours. ALV-J transforms myeloid cells causing
myelocytomatosis, predominantly in bones mainly of meat type broilers.
Lymphoproliferative disease virus affects turkeys sporadically and the target cell for
transformation is not known (Davidson and Silva, 2008).

In recent years meager work was carried out on the incidence of neoplasms in
poultry in India as well as in Andhra Pradesh state but much emphasis has been made on
the diagnosis of tumours since control measures against avian neoplasms may vary
according to the ectiology. Keeping in view of the importance of ncoplasms and their

diagnosis, the present study is intended with the following objectives:

1) To know the incidence of tumours in poultry

2) To diagnose the type of tumour by histopathological and molecular methods.
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CHAPTER 2
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Neoplasms in poultry are generally recognised as one of the more common
discase conditions of the domestic chicken. Various factors will obviously affect the
result of any survey on the incidence and of them some are age, genetic composition
or inheritable tendencies, and certain other factors as yet unknown which may result
in high incidence. Much of work has been carried out on the incidence of tumours in
poultry in India and in Andhra Pradesh as well, during last few decades but during
recent past decades the reports / literature available were scanty. Keeping in view of
the above, the study on incidence of tumours in poultry was taken up and the related

available literature is reviewed.

2.1 INCIDENCE OF TUMOURS
2.1.1 In India

Iyer (1960) reported 72 (26.1%) tumour cases among 276 avian specimens
examined as avian lymphocytoma and leucosis (56), adenoma and cystic adenoma
(5), leiomyoma (4), malignant hepatoma (2), haemangioma (2), adenocarcinoma (2)
and one each of granulosa cell tumour and fibrosarcoma. The gross lesions of
fibrosarcoma in one year old bird showed enlarged liver with greyish White irregular
nodular masses and histologically, the tumour mass consisted of spindle shape cells

with numerous mitotic figures supported by a stroma of delicate blood vessels.
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Connective tissue in the our was demonstrated by van Gieson and Haidenheins
‘‘azan™ variant.

" Ovarian gran\ilqsa cell tumour in a hcnlv_vas ﬁrst_ reported in India by
Shukla and lyer (1960). They described that it was lobulated, oval shaped, yellowish
White in colour, encapsulated, well pedunculated and of walnut size observed on the
left ovary and histologically presence of mature granulosa cells, interspersed with
delicate blood vessels and tilamentous connective strands, confirmed by van Gieson’s
method of staining replacing the normal parenchyma of the ovary.

Unique cases of cavernous haemangioma 1n RIR chicken liver
(Christopher and Rao, 1964) and leiomyoma in pigeon liver (Christopher ¢t al., 1965)
were reported. Haemangioma grossly revealed reddish specks on enlarged liver and
histologically numerous dilated spaces of varying size and shape, lined by thin
cndothelial cells with scanty cytoplasm and moderately large nucleus, distributed over
many lobules in the liver.

Singh and Singh (1968) reported two cases of fibromas located just above
the rim of the eyes among 9000 birds ecxamined. Grossly, the tumours were large,
solitary masses which were firm, encapsulated and revealed slight lobulations.
Microscopically, there were predominant and varying numbers of fibroblast cells,
having spindle shaped nuclei and the connective tissue was demonstrated by
Mallory’s triple stain.

Sharma (1968) reported a case of an angiosarcoma in the ovary and a
malignant hepatoma in poultry.

Papillary adenoma attached to bronchial mucosa was described grossly as
soft, yellowish White cauliflower like growth and histologically consisted of delicate

stroma of vascular connective tissue in which numerous glandular structures were
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present, the epithelium of which was thrown into numerous papillary masses and
histiocytic sarcoma located at the base of neck was a firm lemon sized growth, pale

. and encapsulated and histolqg_i'cally consisted of spindle shaped fibroblasts anaﬂged :
‘in bundles or in whorls associated with‘ varying quantities of collagen fibrils and
polygonal cells of the histiocytic type (Rao ef al.,1967). Sastry et al. (1967) reported 3
cases of haemangiopericytoma, 2 in fowl and 1 in a bullock, in Andhra Pradesh.

Sharma and Singh (1968), in their studies on pathology of female genital
tract of poultry with special reference to egg peritonitis, observed that 20 (7.8%) birds
were suffering with neoplasm in the female genital organs among the 255 hens. The
types of ncoplasms recorded were lymphocytomatosis (11), granulosa cell tumour (7),
tibroleimyoma (1) and leiomyoma (1).

Kolte et al. (1968} reported a case of hepatocellular carcinoma in a 4
month old aged White Leghorn pullet. Grossly, liver was enlarged with scattering
yellowish White growths. Histologically, cellular pattern appeared to be alveolar or
tubular and rarely papillary with scanty connective tissue stroma made up of
endothelial cells. The nuclei appeared slightly hyperchromatic with prominent
nucleolus with few mitotic figures.

Awadhiya ¢t al. (1968) reported 9 cases of smooth muscle tumours in the
fowls of which & were leiomyoma and onc leiomyosarcoma. The growths were of
variable shapes like roughly globular, heart shaped, elliptical etc., and the colour was
pink. Microscopically, tumour was composed of interlacing bundles of smooth muscle
fibres cut in different planes, scanty fibrous tissue stroma and a few atypical mitotic

figures.



adenocarcinomas involving the ovaries (1), oviducts (9), metastatic growths in the

mesentery (14), ovarian thecoma (1), oviduct carcinoma (1), carcinoma
_leimyomatosum in mesentery and oviduct (2), heart ﬁbrpsarcoma'(lj, histiocytic ce;l]
sarcoma in the striated muscle (1), liver haemangioma (2) and liver cholangioma (1)
were the other neoplasms recorded.

Sahota and Singh (1977) reported 477 tumours in ovary and/or oviduct of
16,214 adult birds examined. Marek’s disease (17 ovaries and 1 oviduct), lymphoid
leucosis (21 ovaries and 17 oviducts), adenocarcinomas (56 ovaries and 66 oviducts),
granulosa cell tumour (5 ovaries), theca cell tumour (1 ovary), adenoma of oviduct
(5), leiomyoma of the oviduct and mesosalpinx (5), leiomyoma of mesosalpinx (235),
leiomyoma-haemangiomatosum of mesosalpinx (9), mixed cell tumour (9) and
concomitant tumours (21) were recorded.

Deka and Grewal (1982) reported 267 cases of tumourous growths and
recorded the incidence of neoplasms to be 0.59%. They observed higher incidence of
neoplasms in White Leghorn adult hens in comparison with Indian Desi fowl and
further they opined that the incidence was high in the month of March. They observed
that kidneys were more commonly affected than other visceral organs and the
incidence of malignant tumours was higher than benign.

A total of 1798 ncoplastic growths were examined during a 12 year period
by Choudary and Rao (1986). Grossly a casc of thecoma was spherical with smooth
glistening surface located on ovary of a hen and histologically, the growth consisted
of spindle cells in bundles with vesicular nuclei and fat vacuoles in the cytoplasm.

Bhoomaiah et al. (1987) reported 15 cases (0.72%) of adenocarcinomas of

intestines among 6950 birds examined.
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Brar and Grewal (1989) oberved t (0.3 es o lotc
tumours affecting skin, among 25000 birds examined. They recorded cases of
haemangioma, fibroma, papilloma and myxoma involving skin of domestic fowl.

A case of cystic adenocarcinoma of ovary was reported in a Khaki
Campbell duck. Grossly, it was a large growth originating from ovary, consisted of
approximately 320 cysts of varying sizes. Other organs were atrophied except liver as
it showed enlargement with diffuse greyish White raised foci of variable sizes and
microscopically both organs consisted of multiple small and large cysts lined by one
or more layers of the cubbidal epithelial cellls. Tanwani et al. (1991) opined that trans-
coelomic transplantation of metastasis in adenocarcinomas of ovary. Another case of
ovarian adenocarcinoma was reported in a guinea fowl by Kumar e/ al. {2004).
2.1.2 In Abroad

Tyzzer and Ordway (1909) reported nine cases of tumours in seven birds out

of 4000 birds examined and described as myxosarcoma (1), lymphoma (7) and
leiomyoma of the mesentery (1).

Goss (1940) recorded tumours in 19.5% birds out of 7408 birds examined.
Olson (1942) observed occurrence of tumours in small poultry flock of 48 and
reported that 13 birds (27%) had died with neoplastic diseases. In another study.
Olson and Bullis (1942) reported the incidence of tumours to be 12.9% among 2304
birds examined over a period of 2 years.

Campbell (1945) investigated ncoplastic disease of fow]l with special
reference to its history, incidence and seasonal variation. He reported 386 (18.7%)
cases of neoplasia among 2063 chickens examined over a period of 5§ years and

reported that neoplasms were most common in the Buff Rock breed (38.8%) and least
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inite Wydottes (10.3%) d indicated that there was probably a significant
seasonal variation of neoplastic disease in fowls.

- Jarplid (1961) conducted a systematic stgdy on in_cidence of tumours in
poultry over a period of 6 years and reported that 27 out of 433 tumourS‘(l;eucosis and
neurolymphomatosis not included) recorded were of vascular origin and all the
tumours were haemangio endotheliomas.

Feldman and Olson (1965) cited reports of various workers who had
worked on avian neoplasms between 1915 and 1955 and indicated an incidence of
neoplasms (other than leucosis) from 3 to 19%.

Spontaneously occurring tumours in the duck namely carcinoma in a 2
year old female White Pekin, a teratoma in 2 years old male White Pekin and a case
of fibrosarcoma in 2 year old female White Pckin were reported by Rigdon (1970).

During an investigation period of 10 years in Iran, a total of 16016
domestic fowls were examined, of which 64 (0.4%) werc affected with neoplastic
disease other than leucosis complex. The most frequently occurring neoplasms were
leiomyoma, adenocarcinoma and fibroma (Naghshineh and Afnan, 1974).

Bergmann ¢t al. (1984) observed occurrence of neoplastic disease in
slaughter hens and reported that neoplasms were the third most important cause of’
rejection in slaughter hens, accounting for 10% of all condemnations and 0.7% of the
number slaughtered. The commonest neoplasm recorded was adenocarcinomatosis
(71.71%), followed by leucosis (8.52%), nephroblastoma (5.68%), Marek’s disease
(5.62%), leiomyoma (3.26%) and sarcomatoses (1.09%).

Naturally occurring neoplasms were observed in avian species by Reece

(1992) over a period of 10 years and reported 383 cases of tumours out of (=) 10,000
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B et . (06) examned hens at 5 years of age for the presence of
oviduct-associated fibroid tumours and they found tumours attached to the internal
: surface of the qviduct, embedded in the oviduct wall, or attached to ghe exteri_dr of the
magnum and’ isthmus. Tumour samples were subjected for histological analyses or
immunohistochemistry for estrogen and progesterone receptors, proliferating cell
nuclear antigen (PCNA) and Bcl-2 protein expression and found positive for those
receptors. Immunohistochemical examinations of hen fibroid and adjacent normal
oviduct tissue demonstrated PCNA labelling in fibroid tissue, with greater staining
intensity at the interface of the normal oviduct and fibroid tissue and the outer edges
of'the fibroid body.

Ozyigit and Sonmez (2007) demonstrated the presence of estrogen and
progestcrone receptors (ERs and PRs, respectively) in oviduct adenocarcinomas in
laying hens. In all, 32 oviduct adenocarcinomas (18 primary tumours and 14 intestinal
metastases) from Babcock B-380 laying hens of 16-18 months old were stained with
commercially available monoclonal antibodies against mouse-anti-human ERs and
mouse-anti-human PRs and reported that 13 tumnours (7 oviduct adenocarcinomas and
6 intestinal metastases) stained positively for ERs and 12 tumours (4 oviduct

adenocarcinomas and 8 intestinal metastases) gave a positive reaction to PR antibody.

2.3 INCIDENCE AND DIAGNOSIS OF MAREK'S DISEASE

Sharma er al. (1972) reported four spontaneous cases of MD in naturally as
well as experimentally infected birds. Grossly, the feather follicles were enlarged and
skin surface had varying sized tumourous nodules and histopathologically, patchy
infiltration of skin with pleomorphic and lymphoid cells, and presence of intranuclear

eosinophilic inclusion bodies in the feather follicles were observed.
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Panda et al. (1983) observed higher mortality (28.15%) due to MD at 21 to

40 weeks of age as compared to 8.86% mortality at 9 to 20 weeks of age. The post
mortem ﬁndings revea}ed tumours in liycr, spleen, pancreas, kidney, heart,vovary,
muscles and skin. Nerve lesions were m;ainly recorded in brachial and sciatic plexuses
and the mortality rate was found higher in females than in males.

Dave (1989) studied the outbreaks of acute form of MD in five successive
flocks of WLH birds at Poultry Complex of Gujarat Agricultural University, Anand.
Mortality due to acute MD ranged from 12.30 to 30.09%.

Cho et al. (1998) reported the use of cytology of feather pulp lesions (FPL)
for diagnosis and prediction of MD. They found that birds having MD lymphoma or
nerve lesions exhibited the characteristic changes on the cytological smears of FPL,
comprising initial non-suppurative inflammatory to the late lymphomatous FPL.

Sung (2002) found that the incidence of MD suddenly increased in 1997 in
Korea. Most MD cases in this country were detected in chicken over 20 wk of age.
Five MDYV isolate were obtained trom field flocks, in which severe losses had
occurred, and onc of the virus isolate was studied to compare its pathotype with the
prototype JM strain. The isolate KOMD-IC induced severe depression not only in
body weight but also in relative bursal weight, and the depression by KOMD-IC was
more severe than that induced by JM strain. In addition, the incidence of MD tumour
caused by KOMD-IC was higher than that caused by the JM strain.

Balachandran et al. (2009) conducted a histopathological survey of
Marek’s disease and lymphoid leucosis in chicken tissue samples collected from
broilers as well as layer birds and reported the incidence of MD as 6.85% in broilers
and 13.54% in layers and the incidence of ALV as 2.16% of layer birds. Out of 767

tissues collected five tissues (6.85%) from broilers and 94 tissues (13.54%) from
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layers had lesions suggestive of Marek’s disease. Marek’s disease involved the liver

(34.34%), spleen (26.26%), kidneys (12.12%), ovaries (7.07%), proventriculus
(8.08%), lung (4.04%), sciatic nerve (3.03%), intestine (2.02%), skin (1.01%) and

‘mesentery (1.01%).

2.3.1 Molecular diagnosis of MDV

A polymerase chain reaction (PCR) test using primers flanking 132 bp
tandem repeats in pathogenic MDV DNA was developed by Becker et al. (1992).
These primers amplified a dimer or a trimer 132 bp repeats in pathogenic MDV-1
DNA from blood and organs of commercial chicken with symptoms of MD.

Silva (1992) differentiated pathogenic and non-pathogenic serotype-1 MDVs
by PCR amplification of the 132 bp tandem direct repeats within the MDV genome.
The PCR reaction was specific for serotype-] MDVs, amplifying fragments
corresponding to one to three copies of the tandem repeats present in Mdi1/8,
IM/102W and GA viruses. A high molecular weight DNA smear was observed when
the DNA from an attenuated MDV (Md11/100) was amplified. The technique allowed
the detection of two copies of the 132 bp repeats in the DNA extracted from MDV
induced lymphomas removed from two chickens. No DNA was amplified from the
DNA extracted from lymphomas induced by either avian leucosis virus (RAV-1) or
reticuloendotheliosis virus (chick syncytial virus).

In a similar study, Zhu et al. (1992) reported the differentiation of oncogenic
and non-oncogenic strains of MDV type 1 by PCR, using primers chosen from the
sequences within the long inverted repeats of MDV1 DNA. Oncogenic strain infected
cells and MD tumours cell lines produced a major product containing two or three

copies of 132 bp repeats, whereas the non-oncogenic strain infected cells yielded
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ampliﬁ podus ith various sizes corresponding to the number of 132 bp repeats.
The primers chosen from the glycoprotein A genes of MDV1 and HVT were also
used for determination of their serotypg spé¢iﬁcity. The PCR procedure~ was found to
be' simple and sensitive for identification of MDV1 and HVT, as well as for
estimation of oncogenicity of MDV 1.

Becker et al. (1993) developed a radioactive PCR test that amplified
vvMDV- 1 DNA sequence containing the 132 bp repeats. In apathogenic MDV-1
(CV] 988, Rispense), amplitied DNA band containing multiple copies of 132 bp
repeats were identified. PCR was also used to monitor the passage level of vvMDV-1
in chicken embryo fibroblast (CEF) cell culture, in which the number of tandem 132
bp repeats was found increasing. At passage level 32 of vwMDV-1 B isolate, the 132
bp tandem repeat was markedly amplified and its pattern resembled that of the MDV-
1 (CV1 988, Rispense) vaccine virus. The PCR test demonstrated that a pathogenic
MDV-1 Md11/75¢ virus passaged extensively in vitro had amplified 132 bp DNA
repeats similar to those of the commercial vaccine viruses (CV1 988, Rispense).

Davidson er al. (1995) reported the use of PCR for the diagnosis of natural
infection of chicken and turkeys with MDYV and reticuloendotheliosis virus.

Bumstead ¢f al. (1997) described quantification of MDV in chicken
lymphocytes using the PCR with fluorescence detection. The primers were tagged
with fluorescent. The assay determines the numbers of viral genomes present in
samples by PCR amplification of a portion of the viral genome for a restricted number
of cycles. Fluorescent-tagged primers were used for the PCR amplification, which
allowed quantification of the fluorescent product.

Sung er al. (1997) carried out a survey of MD in a broiler farm using PCR to

detect pathogenic MDV. PCR was carried out using the primers chosen from
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sequences that flank the 132 bp tandem direct repeats. The size of major amplified
products for DNAs of JM10 and 88-57 (a Korean isolate) was 460 bp, indicating that
these viral DNA contained mainly two copies of 132 ‘bp repeats. However, the
amplified product of the DNA extracted from attenuated serotype-1 MDV (CVI 988
Rispense) was variable in size.

Borenshtein and Davidson (1999) reported the development of a two-step
PCR, the Hot Spot-combined PCR assay for the identification and characterization of
recombinant viruses in Marek's disease (herpes) and retrovirus co-infections.

Reddy et al. (2000) developed a quantitative competitive PCR for the
detection of MDV. The assay utilized a competitor DNA that differed from the viral
DNA of interest by having a small insertion, which acted as internal standard for the
cstimation of viral DNA in an unknown sample. They found that a more virulent
strain of MDYV (648 A) replicated well in thymus during cytolytic infection than did a
less virulent strain.

Handberg er al. (2001) developed a method to detect serotype-1 and
scrotype- 3 MDYV by specific PCR. The method was applied to various tissue samples
from chicken experimentally inoculated with serotype-1 or serotype-3 MDV. The
serotype-1 strains of CVI 988 and RB-1B could be detected in feather follicle
epithelium up to 56 and 84 days post-inoculation (P1.) respectively, while the MDV-3
serotype was detected until 42 days PL In addition the PCR was applied to the
samples collected from four commercial table egg layer flocks of young stock or
pullets vaccinated with either serotype-1 or serotype-3 (HVT) vaccine, which had
various clinical signs of MD. MDV-1 was detected in buffy-coat cells, spleen, liver,
skin, feather tips and ovaries. The detection of MDYV in feather tips appeared to be as

sensitive as co cultivation of buffy coat cells.
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Islam et al. (2001) investigated the factors that might influence the
interpretation of PCR results in commercial broiler chickens including the effect of
route of infection and HVT vaccination status. They also investigated the suitability
of PBL and spleen ds tissue samples for MDV detection.' Over all data revealed that
route of infection (intraperitoneal) verses inhalation had minor effects on the timings
of subsequent MDYV detection by PCR.

Davidson and Borenshtein (2002) aimed at examining the efficacy of
amplifying MDYV and / or ALV-] feather tip DNA as compared to DNA purified from
liver and spleen. They found that the PCR for MDYV and ALV-5 using DNA from
feather tips was more effective for diagnosis of naturally infected commercial chicken
than using the liver and spleen.

Levy et al. (2003) quantified MDV DNA in a cultured cell by duplex real
time PCR using the host ovotransterin gene as an internal standard. They used a
plasmid containing MDYV IC P4 gene sequence as a standard and fluorescent PCR
product were electrophoresed and quantified using the Applied Biosystems Genescan
Software.

Islam er al. (2004) developed Quantitative real-time PCR (qPCR) assays for
the three scrotypes of MDV. An internal control gPCR assay that detected chicken a2
(VD) collagen gene was also developed to allow quantitation of MDV. To reduce cost
and time, the assays for MDV 1 and the internal control were combined into a duplex
assay. The MDYV qPCR assays were specific to their target gene when compared using
Australian field and vaccine strains of MDYV and 10 to 100 fold more sensitive than
standard PCR.

Gimeno et al. (2005) reported a novel criterion for diagnosis of MDV

induced lymphoma after examining the several criteria to assist in the differential
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diagnosis of tumours induced by MDYV from those induced by avian leucosis virus
(ALV) and reticuloendotheliosis virus (REV). A collection of tumours induced by
inoculation of specific strains”of MDDV, ALV and REV, alone or in combination, were
tested for quantification of MDV DNA by real-time polymerase chain reaction,
expression of the MDV oncogene Meq, expression of several cell markers associated
with transformation (CD30, Marek's disease-associated surface antigen, and p53), and
level of DNA methylation in the tumour cells. In addition, tissues latently infected
with MDYV and non-infected tissues were tested as controls. Tumours induced by
MDYV had about 10(2)-fold more copies of MDV DNA than either tissues latently
infected by MDYV or tumours induced by retrovirus in MDV-vaccinated chickens.
Moreover, the MDYV antigen Meq was consistently expressed in all MDV tumours,
but it could not be detected in tissues latently infected with MDV or in tumours
induced by retrovirus in MDV-vaccinated chickens. Other markers studied were not
specific for MDYV and therefore reported that they had limited value for diagnosis.
Kalyani (2006) reported an overall mortality rate due to MD in two major
poultry zones ot Gujarat viz. Anand and Mahuva was 3.30 with highest mortality (7.3
%) in a commercial farm in Anand Zone on the basis of clinical signs and post
mortem lesions and by detection of different serotypes of MDYV from clinical cases
exhibiting frank lesions of MD by PCR technique using six pairs of primers.

Murata et al. (2007) Developed a nested polymerase chain reaction method
to detect oncogenic Marek’s disease virus from feather tips of infected birds and they
opined that the method is appropriate tor the surveillance of the highly virulent MDV
infection in the field.

Raja er al. (2009) monitored for the MDYV virus occurrence in the field and

they isolated genome from feather follicles, spleen, and liver of the chicken (173
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samples) of which twenty two samples (12.7%) were positive for MDV genome in
PCR and belonged to the serotype 1. In situ hybridization studies also confirmed a
presence of MDYV serotype 1 in the infected liver tissues and showed the presence of

virulent/v’ery virulent MDV strains in the Indian péuitry flocks:.

2.4 INCIDENCE AND DIAGNOSIS OF AVIAN LEUCOSIS

The incidence of Avian Leucosis was long back recognized by Roloff
(1869). Viraraghavan ¢t al. (1965) reported 132 cases (13.9%) of Avian Leucosis
Complex (ALC) among 952 chickens examined with high incidence in White
Leghorns and equal proportions among males and females. They opined that season
played a significant role in the incidence of ALC. Distribution of lesions in different
organs and tissues was recorded and concluded the order of frequency as liver,
kidney, spleen and ovary.

Soman and Sethi (1972) conducted study on incidence of different forms of
Avian Leucosis Complex (ALC) as influenced by breed, age, sex and secason. They
reported 64 cases of different forms of ALC confirmed by cytological and
histopathological studies. Forty one cases of lymphoid leucosis, 6 erythroleucosis, 14
occular lymphomatosis and 3 fibrosarcomas were recorded among 64 cases. ALC
accounted for 16.2% of mortality among 339 birds examined. It was observed that
White Leghorns are more susceptible than Rhode Island Red: females were more
susceptible than males and an insignificant influence of season on incidence.

Damodaran and Thanikachalam (1973) reported that the incidence of Avian
Leucosis Complex in Madras was 2.67%.

In the epidemiological studies conducted by Zelenskii er al. (1980) leucosis

was diagnosed in 5 to 25% of birds up to four years during a survey of the breeding
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and commercial poultry industry, the highest mortality rates in the first two years of
life. Leucosis was diagnosed in 0.05 to 7% of birds above four years of age.

Wadsworth (1981) reported 6 cases of lymphoid }euco.sis (0.4%) among
1234 post mortem examination of captive wild birds during a 5 yeéfs observation
period at laboratory of Zoological society.

Rao and Choudary (1981) reported that 826 out of 1393 neoplasms observed
were the cases of lymphoid leucosis (59%). Other tumours recorded were Marek’s
disease (551), fibroma (5), leiomyoma (4), hacmangioma (2) and one each of
granulosa cell tumour, hepatoma, adenocarcinoma, fibrosarcoma and chondroma.

Reddy (1990) observed 9 cases each of lymphoid leucosis in ovaries cases
and 9 oviducts (0.45%) out of 1980 hens necropsied.

Ghosh et al. (2004) conducted pathological studies in organs of highly
productive layer lines infected with subgroup A and C Rous sarcoma virus. Grossly,
liver became yellowish brown with a large number of sago sized growths scattered on
its surface while in some cases the growth was diffusely scattered. Similar growths
were also scen in heart, lungs, spleen and kidneys. Histopathologically, fibroblast
proliferation was observed displacing and compressing the native tissue in all organs.

Mayumi er al. (2005) examined 91 cases of tumours of various organs on
chicken histopathologically and gave the conclusion that 70 of 91 cases were AL
(include 60 cases LL, 10 of ML), and 21 were of other diseases. They opined that

histopathological examination was useful in diagnosis of chicken Avian Leucosis.

2.4.1 Molecular diagnosis of ALV
Smith er al. (1998a) developed a PCR assay for the detection of avian

leucosis virus strain J (ALV-J) in chickens. Primers were based on the element and
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the 3 terminus of the long terminal repeat of provirai ALV-J. PCR products were
amplified from genomic DNA infected with either strain HPRS-103, the prototype of

ALV-], or field isolates of ALV-J obtained from broiler breeders flocks that exhibited
myeloid leucosis. They' concluded that the newly developed PCR offered a specific
and sensitive alternative to conventional virus isolation tests for ALV-J.

Latif and Khalafalla (2005) reported first case of ALV incidence in Sudan.
PCR tests were carried out by extracting DNA from ALYV infected livers and spleen,
and confirmed that ALV subgroup (A-D), HPRS and ALV-J were involved in the
infection.

Silva et al. (2007) designed PCR primers that would specifically detect
and amplify viruses from cach of the 6 ALV subgroups: A, B, C, D, E and J.
Subgroup B and D envelopes are related, and B specific primers also amplified
subgroup D viruses. They demonstrated that the contaminant in 2 commercial
Marek’s disease vaccine was subgroup A ALV.

Acevedo et al. (2009) detected the possible presence of ALV DNA as
contaminant of Marek’s discase vaccines intended to be used in poultry by ALV
specitic PCR assay. DNA samples extracted from seven vaccines werc subjected to
PCR using primers of a conscrved region of env gene of HPRS-103 and ALV
sequences were detected in all seven samples (100%). They concluded that PCR was
useful for the detection of ALVs as contaminants of imported Marek’s disease

vaccines.
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CHAPTER 3

Waterials and Wethods

The birds of various age groups presented to the department for necropsy
examination, samples collected from Avian Health division of Project Directorate on
Poultry, Hyderabad and from other private farms in and around Hyderabad at necropsy
were used as the materials for the present study. The information pertaining to the
samplcs of study were recorded.

All the dead birds were necropsied systematically as per the standard procedure
described by Bermudez and Brown (2003). All the organs were examined and any
growths on the organs were recorded with reference to location, size, shape, color,
consistency etc. and the impression smears of the organs and growths were taken on
clecan grease free slides for cytological examinations and growth pieces on ice were
collected and preserved at -20°C for molecular and immunohistochemical studies. Further
picces of growths were collected in 10% neutral buffered formal saline for
histopathological examination.

One hundred and eighty nine samples (suspected growths and organs) were
collected from 71 cases to carry out cytological, molecular, histopathological and

immunohistochemical studies.
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3.1 CYTOLOGY
The collected organ impression smears (90} were stained with Leishman’s or
Giemsa stain (Viraraghavan and Nair, 1965). Few smears were stained by Gram’s stain

and Lactophenol cotton blue stain to rule out the presence of other infections.

3.2 MOLECULAR STUDIES
3.2.1 Preparation of DNA:

Tissues (54) stored at -20°C were subjected for DNA extraction (Murata et al.,
2007). The tissue was homogenized and incubated at 37°C for 2 hours in 500ul of the
lysis buffer (7.5 pl) containing proteinase K (Genei, Bangalore, India) (fc 20 mg/ml).
Total cellular DNA was extracted in 500ul of phenol: chloroform: isoamyl alcohol
(25:24:1) (Sigma, USA) (Handberg er a/., 2001). The contents in the tubes were vortexed
for thorough mixing of the contents and centrifuged at 14,000 rpm for 15 min. The DNA
was precipitated by addition of double the volume of cold absolute isopropanol to the
aqueous phase. The tubes were incubated for 15 min at room temperature and centrifuged
at 14,000 rpm for 15 min. The pellet was treated with 70% isopropanol and centrituged at
10,000 rpm for 10 min. The pellet was dried at room temperature and the DNA was
collected by diluting the pellet with autoclaved deionized triple distilled water and stored

at -20°C for further use.
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e _________]
3.2.2 Polymerase Chain Reaction (PCR):

Oligonucleotide primers:

For MDYV, the primers described previously by Becker et al. (1992) and Davidson
et al. (1995) were used. They are selected to detect the 132 bp nucleotide repeat sequence
located within the BamH1-H fragment (Bradley et al., 1989) by employing sequences
flanking the tandem repeat sequence. The forward primer Ml: 5’
TACTTCCTATATAGATTGAGACGT 3° (24 mer) and the reverse primer M2: 5°
GAGATCCTGGTAAGGTGTAATATA 3' (24 mer) procured from Integrated DNA
Technologies, Inc., India were used for detecting MDV. The forward primer was located
at 65 bp 5 to the tandem 132 bp repeat and the reverse primer is at 105 bp downstream
(Davidson et al., 1995).

The sequence of the oligonucleotide primers used to detect ALV in this study
were derived from the published sequences (Bai et al., 1995) and used according to Smith
et al. (1998b) and Latif and Khalafalla (2005). Sequence of the oligonucleotide primers,

their targets. position on genome and expected PCR product size is as given below:

Primer | Sequeli-ée 5.3 | Product | Position Ampliﬁgafioniy Source o 7‘
size targets }
!
with H5 i
HSF | GGATGAGGTGACTAAGA | [5257- . "~ VBai e al
AAG 295-326 L5277 l (1995)  and
'ADI R | GGGAGGTGGCTGACTGT |bp with [ 5327- | Subgroups | [ atif and

GT HS 5345 A-E ALV Khalafalla

(2005).
L
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Primer H5 was designed that flanked the 3’ region of the pol/ gene, which is

conserved across several ALV subgroups. Primer AD1 when used with H5 is expected to
give 292-326 bp which was conserved among ALV subgroups A, B, C, D and E (Latif
and Khalafalla, 2005). All the primers used in this study were got synthesized from
Integrated DNA Technologies (IDT), Inc., India.

PCR amplification protocol:

PCR for both MDV and ALV was performed in a final volume of 25 pl
containing 10X PCR buffer, MgCl, (25 mM), dNTPs (10mM) (MBI Fermentas, Hanover,
USA), primers (20pM/ul) and Taq polymerase (Genei, Bangalore, India). The
composition of the reaction was as follows:

Composition of PCR mixture:

X1
10x assay buffer 2.5ul
MgCl, (25 mM) 1.5ul
dNTPs (10 mM) 0.125ul
Primer (20 pm/pl) (F) 0.5ul
Primer (20 pm/pl) (R) 0.5l
Taq Polymerase 5U/pl 0.2pl
DNA template 3.0pl

Autoclaved dcionized triple distilled water  16.675pul

Total 25 ul

PCR cycling conditions:
Amplification was carried out in thermal cycler (Bioer-Xp Cycler, Imperial Life

Science) with the following conditions (Smith et al., 1998b).
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Stage of Cycle Number of cycles Temperature Time Duration

Initiation 1 94°C 4 min
Denaturation 94°C 1 min
Annealing 35 each 55°C I min
Synthesis 72°C 1 min
Final elongation i 72°C 4 min
Holding 4%c

3.2.3 Analysis of PCR products:

The PCR products (amplicons) were separated electrophoretically in 1.5%
agarose gel (HiMedia Laboratories Pvt. Ltd., India) containing ethidium bromide (1p1/30
ml agarose) (Sisco Research Lid., India). Ten pl of 100 bp DNA ladder (MB1 Fermentas,
Hanover, USA) were loaded in the first slot of the gel. The rest of the wells were loaded
with 10ul of PCR products that were mixed with Spul of 6x loading dye (MBI Fermentas,
Hanover, USA). The gel was covered with 1X TBE buffer and c¢lectrophoresis was
performed in a mini gel electrophoresis (C.B.S and Scientific Co., California) using 100
volts for 40 min using Standard Power Supply (EPS 2A200, Hoefer). DNA bands were

visualized and recorded using the gel documentation system (Bio-Rad, USA).

3.3 HISTOPATHOLOGY

The formalin fixed tissues (189) were subje.ted to overnight washing in running
tap water, dehydration in ascending grades of alcohol, clearing in xylene and embedding
in paraffin. These paraftin embedded tissues were sectioned at Sum thickness using semi
automatic rotary microtome (Leica, Germany) and stained with routine Haematoxylin

and Eosin stain (Culling,1957). Duplicate sections were subjected to special stains:
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Methyl green pyronin (Kurnick, 1952; Lyon et al., 1983) and Masson’s trichrome stain

(Reece, 1996) as per the need.

3.4 IMMUNOHISTOCHEMISTRY

The tissue samples (15) preserved at -20°C subjected to cryo sectioning (Leica,
Germany) of Sum thickness. The sections were lifted on clean grease free slides
precoated with Poly-L-Lysine (Sigma, USA) and were subjected for Proliferating Cell
Nuclear Antigen (PCNA) staining.

Formalin fixed paraffin embedded sections (75) of Sum thickness were taken on
to Poly-L-Lysine coated slides. Sections were deparaffinised, rehydrated and antigen
retricval was done by boiling in 6M urea solution for 10 min followed by quenching of
endogenous peroxidase activity by treating sections with 3% hydrogen peroxide for 10
min and rinsed with 0.1M phosphate buffer saline (PBS) at pH 7.4. After washing in PBS
for 2 min. Sections were incubated with 5% normal goat serum (Sigma, G9023) in PBS
for 20 min, then rinsed in PBS for 5 min and were incubated with PCNA monoclonal
antibodies (1:3000 dilution in PBS with 1% BSA) at 4°C over night 1n a humidified
chamber. Afier rinsing in the PBS, sections were incubated with biotinylated goat
antimouse immunoglobulin IgG (1:20 dilution in PBS) for 30 min and washed twice with
PBS. The sections were treated with 1:20 dilution exti » avidin peroxidase (Sigma Exir-2)
and incubated for 30 min 3-amino-9 ethyl carbazol (AEC) staining kit (Sigma AEC-101)
was used for the visualization of immmune complexes which gave brick red reaction

product. Sections were counter stained with Mayer’s Haematoxylin (Sigma MHS-16),
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rinsed for 5 min in running tap water and mounted with aqueous glycerol gelatin (Sigma
GG-1).
3.4.1 PCNA Index:

The immunoreactivity for PCNA was done by counting the positive cells in 10
randomly selected high power fieids (X200} and the mean values were calculated (Berry

et al., 2006).




RESULIS



Survey on the incidence of various poultry tumours was carried out. They

were confirmed by adopting various diagnostic studies and the results are compiled.

4.1 INCIDENCE

A total of 189 samples from 72 birds at necropsy were collected and were

subjected to cytological, molecular, histopathological and immunohistochemical

studies (Table 1).

TABLE 1: Details of no. of samples collected and subjected to various diagnostic

methods

Source of
the collected
samples

No. of
cases

No. of
samples

Cytological
studies

Histopathological
studies

Molccular
studies

-
Immuno

histochemical
studies

Dept of
Pathology,
C.V.8c,
Hyderabad

38

96

38

[
L

PDP,
Hyderabad

v
S

Dept of
Microbiology-
birds sacriliced

17

Others (private
farms)

[
[N

Total

72

189

46
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The incidence of various neoplastic conditions according to age and breed

were shown in tables 2 & 3.

TABLE 2: Incidence of tumours according to age group

S.No | Age group | % of incidence
1 0-8 wks 2 (4%)

2 8-18 wks | 23 (46.93%)
3 18-28 wks | 13 (26.53%)
4 =28 wks | 11 (22.44%)

Total no. of cases — 72; Data available — 49; Data not available — 23

Of 72 number of cases studied, the data of age group was available for 49 and
of them the incidence between 0-8 weeks was 2 (4%), between 8-18 weeks was 23
(46.93%), betwcen 18-28 weeks was 13 (26.53%) and above 28 weeks was 11
(22.44%). The incidence was high in birds ranging from 8 to 18 weeks of age and it

was least in birds aging less than 8 weeks of age (fig 1).

TABLE 3: Breed wise incidence of tumours

S.No | Breed % of Incidence |
1 White Leghorn 6 (12%)

2 White Leghorn cross breed 3 (6%)

3 Vanaraja 3 (6%)

4 Aseel 5 (10%)

5 Rajasree 23 (46%)

6 Kadaknath 1 (2%)

7 Rajasreee cross breed 9 (18%)

‘Total no. of cases — 72; Data available - 50; Data not available — 22
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The incidence of various neoplastic conditions according to age and breed

were shown in tables 2 & 3.

TABLE 2: Incidence of tumours according to age group

S.No | Age group | % of incidence
1 0-8 wks 2 (4%)

8-18 wks | 23 (46.93%)
18-28 wks | 13 (26.53%)
=28 wks 11 (22.44%)

bW

Total no. of cases — 72; Data available — 49; Data not available — 23

Of 72 number of cases studied, the data of age group was available for 49 and
of them the incidence between 0-8 wecks was 2 (4%), between 8-18 weeks was 23
(46.93%), between 18-28 wecks was 13 (26.53%) and abovc 28 weeks was 11
(22.44%). The incidence was high in birds ranging from 8 to 18 wecks of age and it

was lcast in birds aging less than 8 weeks of age (fig 1).

TABLE 3: Breed wise incidence of tumours

S.No | Breed % of Incidence |
1 White Leghorn 6 (12%)

2 " White Leghorn cross breed 3 (6%)

3 Vanaraja 3 (6%)

4 Aseel 5 (10%)

5 Rajasree 23 (46%)

6 Kadaknath 1 (2%)

7 Rajasreee cross breed 9 (18%)

Total no. of cases — 72; Data available — 50; Data not available — 22
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Figure 2: Incidence of tumours according to breed.
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Out of 72 cases, the !ars o breed was availabie for 50 and of them the
incidence in White Leghorns was 6 (12%), in White Leghorn crossbreeds was 3 (6%),
in Vanaraja was 3 (6%), in Aseel was 5 (10%), in Rajasree was 23 (46%), in
Kadaknath was 1 (2%) and it was 9 (18%) in Rajasree cross breeds. The highest
incidence was recorded in Rajasree and the lowest in Kadaknath (fig 2).

The incidence of tumours in female birds was 60 (83.33%) and in male birds

was 12 (16.66%), resulting more incidence in females.

TABLE 4: Incidence of various types of tumours in poultry

S. No | Various types of poultry tumours | % if incidence
1 Muarek’s disease 31 (43.05%)
2 Lymphoid leucosis 20 (27.77%)
K Hepatoma 3 (4.16%)
4 Adenoma 3 (4.16%)
5 Granulosa cell tumour 1 (1.38%)
6 Fibroma 2(2.77%)
7 Haemangioma 2(2.77%)
8 Nephroblastoma 1 (1.38%)
Q Osteofibroma 1(1.38%)
10 Endothelioma 1 (1.38%)
it Chondroma 1{(1.38%)
12 Other leukotic tumours 6 (8.33%)

The incidence of various types of poultry tumours was recorded as Marek’™s

discase 31 (43.05%), lymphoid leucosis 20 (27.77%), hepatoma 3 (4.16%0). adenoma
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Figure 3: Incidence of various types of tumours in poultry.

Figure 4: Photograph of impression smear from a bver showing pleomorphic
lymphoeyies (arrows) with thin rim of cytoplasm and a vesicular nucleus having a fine
etwork of chromatin, Marek’s disease {Leishman’s stain X1000).




3 (4.16%), granulosa cell tumour 1

(2.77%), nephroblastoma 1

CRinttis

(1.38%), fibroma 2 (2.77%), haemangioma 2

(1.38%), osteofibroma 1 (1.38%), endothelioma 1

(1.38%), chondroma 1 (1.38%) and other leukotic tumours 6 (8.33%). The incidence

of Marek’s disease was recorded as highest (fig 3).

4.2 CYTOLOGICAL STUDIES

Impression smears of various organs or tissues (90) collected from 46 birds

were stained with Leishman’s / Giemsa stain (Table 5).

TABLE 5: Incidence of poultry tumours based on the cytological examination.

. No Impression smears of | Total no. | No of samples | No of samples | Others /non
various organs -+ve for MD +ve for LL specific
1 Liver 28 20 7 1
2 Spleen 12 12 - -
3 Heart 10 4 GO -
4 Kidney 15 9 6 -
5 Proventriculus 10 8 2 -
€] Ovary 5 4 - i
7 Lung 3 3 - -
B Cirowths 7 1 - 6
Total 90 61 (67.78%) 21 (23.33%) 8 (8.88%)
Sixty one (67.78%) sméars were diagnosed as Marek’ disense depending on

the features like lymphoid cells with thin rim of cytoplasm and a vesicular nucleus

having a fine network of chromatin and marked pleomorphism { fig 4).




Figure 3: Photograph of impression smear from a liver showing uniform sized
lvmphoceytes (arrows) with thin rim of cytoplasm and a vesicular nucleus having a fine
network of chromatin. Lymphoid leucosis (Leishman’s stain X1000).
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Twenty one (23.33%) impression smears from various organs were diagnosed
as lymphoid leucosis as the feature of lymphoid cells were with thin rim of finely
granular cytoplasm and stained blue. A clear vesicular nucleus with a8 very fine and
diéfinctive arrangement -of the ~chromatin and para chromatin. Marked degree of
uniformity in size and appearance of neoplastic cells was observed (fig 5).

Eight (8.88%) smears were negative for either MD or LL. The bact'eria! or
fungal infections were roled out by staining the smears with Grany’s and Lactophenol

cotton blue stains,

4.2 MOLECULAR STUDIES

Fifty nine tissue samples suspected for MD and LL were subgu;ted fiax'
molecular diagnosis, The samples were processed for DNA extraction and PCR was
carried out by using two sets of primers that were specific for MDV and ALV, The

detail of tssues/ organs collected and studied was given below (Table 6).

TABLE 6: Details of samples subjected for molecular studies

S. No | Tissue/ organ | No of samples | No. confirmed | No. confirmed | No.
MD LL negative for
MDY/ LL
i Laver 35 19 14 2
2 Spleen 4 i 3 -
3 Heart 3 2 i -
4 Kidney a9 3 4 -
5 Oreary o 3 2 1
6 Growths 1 - - 1
7 Traches i - 1 -
Total 59 30 (50.85%) 25 (42.37%) 4 (6.78%)
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Figure 6: 132 bp tandem m;iém sequence épeciﬁc PCR using M1 émyd Mﬁz/primers for
detection of MDV. ’

Lanc M~ <100 bp DNA ladder
Lane ! - Sample from private farms, negative for MDV

Lanes 210 6 - Samples from PDP, positive for MDV
Lane N - Negative control

Lane P - Positive control

PCR products were analyzed on 1.5% agarose gel containing Spg/ mi ethidium bromide.



302 bp

Figure 7: 132 bp tandem mpedt seq{ichcé specific PCR using M1 and szprimers for
detection of MDDV,

Lane M - 1 kb DNA ladder

Lane 1103 - Samples from experimental birds, positive for MDV
Lanes 4 - Sample from experimental birds, positive for MDV
Lane P - Positive control

Lane N - Negative control

PCR products were analyzed on 1.5% agarose gel containing Sug/ mi ethidium bromide



320 bp

Figure 8: Pol gene specific PCR usmg ADT and HS primers for detection of ALV.

Lane M~ - 100 bp DNA ladder

Lane N - Negative control " . L
Lane P - Positive control

Lanes 1 to4 - Samples from necropsy at Dept. of Pathology. positive for ALV
Lane 8 - Sample from negative for ALV

P

PCR products were analyzed on 1.5% agarose gel containing 5pg/ mi ethidium bromide



500 bp

300 bp

Figure 9: Pol gene specific PCR using AD] and H5 priihers for detection of ALV,

Lane ] * - Samples from necropsy. Dept of Pathology, positive for ALV

Lanes 2, 3 - Sample from PDP, negative for ALV

Lanes 4, 5 - Samples from private farms, positive for ALV
Lane P - Positive control

Lane N - Negative control

Lane M - 100 bp DNA ladder

PCR products were analyzed on 1.5% agarose gel containing Sug/ ml ethidium bromide
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The DNA from 30 (50.85%) out of 59 samples were amplified by MD

specific M1 and M2 primers and produced an amplicon approximately of 302 bp size
(fig () 7) characteristic of 132 bp repeats of genome of MDV.

The DNA from 25 (42.37%) samples was amplified with ALV specific A’DQ
and HS primers produced an amplicon approximately of 326 bp size (fig 8, 9)
characteristic for Pol gene of ALV which was conserved among ALV subgroups A,
B,C.D&E

The DNA i"‘r@m remaining 4 (6.78%) samples was neither amplified for MDV

nor for ALV with any of the above primers

4.3 GROSS LESIONS
A total of 72 suspected poultry tumour cases were collected and the LrOss

lesions were described.

TABLE 7: Incidence of poultry tumours based on gross lesions

5. No | Cases suspected for | % of incidence

1 Marek's disease 18 (25%)
2 Lymphoid leucosis 45 (62.5%)
3 Haemangioma 2(2.77%)
4 Fibroma 7 (2.72%)

Total 72
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Figume 12 Phovegraph shovwing graish while enlarged ovaries havimg  cauliforser ke
appeansnoes, Waned s disense.

Figure 1% Phovograph showing gross enfagernent of Trver with diffuse leoo

i ool B rnphoid Lepomsis




Figure 14: Phovograpt showing liver wiith multiphe gravish white nodulles of variakile
wes. Moote the smaller podules voalescimg with eadh other to form bigger nodules
jarnoses b, Inodular form of Lamphoid Lewcosis,

i

gravish wihite modulles.

Fignene 15 Photograph showing
Lmengpiboid] bewtnsis,
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Kidoeys were greafty enlanped, pale with poorly demarcated big whitish

modules \fig 17) Few kidveys were diffusely leukofic, Provemtricali were goossly
enfarged with single or moltiphe white nodules om them. Owvaries were  grosshy
enlarged, preyish whibe in colowur znd had lobolated tumonr masses or cauhiflower Like
appearance. Lungs affected were congested, had multiple lymphoid nodofar tumous

mmasses. Tradives was shightly thickened with areas of lewoosis.

Hiaemmanmgioms::
Tine: Tivierr wveas enlarged with roddish specks on both extemal surface
mmdl altsio omocutt soctoms. The pvary wias completely red and was enclosed n a capsulle.

It sarfwor baod lamellated appearance and onindsion bood oozed out omncutting,

s momit
Actotal wf T suspectod growths saone oollectod and were suspocted for fibwomma.
Thimes gemotthes sene Bowsated at the pumctiom of pooseromae whes and deodesmamy and ey

were rouwnd, i

o hand am womsessoney, and of considerdble size. The wout surface woas
wrewist amd e eahod undles of Tilbpons Gaswe TURIIME 2CTss seciibon.

T growths wene hgted ome wn the weeand amd  another on the smiall
imestime ina samee ind, Bath wene abike as roumd fiom, baed mosses with oontral anea
ot ulceration and mecrosis. They wine abowt Tom in diameter. Cot surfaos s greyish
white in cobour with presence of fibrous tssue.

ne growth was hocated o the shank regron of right leg of @ fomabe band. The
D was diffusdly enlarged. uboeratod with arcas of memuss (Tig, IR). The ol wiks

hard, pabe tm oolour god was diffioult b oot Ce mmwne g th s liscatod om (e skon
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of head regiom. It was a small, mound modular AR Theesuring abowt 0.5 om i

diimeter, immovable, firm snd hard fin COnSIStenCYy.

4.4 HISTOPATHOLOGICAL STUDIES

A votal of 189 tisspe sumples from 73 cases were sulbjiected to

hisvopathological studies ( Tatbes © 8 ).

TABLE 9: Incidence of pouabtry tomowrs asod on histopathologny

’75'” Mo | Cenditiond Type of tumowr | % iF incidence
!

U Wlarek s disease 31 [4305%)
[
|
/‘; 2 . Lymmphoid leuoosis 20027 T %)
|3 Hepatomna B L%

4 Aulemama 3 i 16%)
|5 iJTTi‘rﬂﬁm(ln:vM welll turmour | Y

N |

| Fibroma / 2H2.T7%)
- |

7 Hzemamgioma 22T T

% expdnnciby lasiornia | 1L 38%%)

|
9 I Crsteofibnoma F T B8 )
!
I

[ Endobehoma PALEM
| 1 i

1 Chordoomma [ TH0.38%)

[ Drfher heukiotic tummwowrs {83 3%

| ]
1‘“* TTOTAL ‘ 72 —TJ
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TABLE 10: Tisswe / Dngan wise incidence of poabtry tumours based on

histopathology

} 3. Mo | Owgan! Tisswe | Wo. of Clonfirmed | Cemifirmed | Calbers
| sarmples ] LL
I - Liver | 53 30 10 Haemamgpoma- i
Hepatoma- 3
2 Spleen 35 22 12 Emdodhelicma- |
3 Hear 30 7 wo -
| 4 [ odbmey 34 23 10 Miephmoblastoma- 1
5 Prnoesnericuli 17 9 5 Ademoma- 3
— i
i Crnvary s 3 3 Haemamgpoma- 1 |
'j Giramubosa oell
‘ tummcer- 1.
T L.wmyg 3 x 1 -
b momatbis, K 1 2 Fibroma- 2
Chondnoma-
; Ospeofibroma- 1 |
|
| [y T Truchea i i
1M AL [ 126 55 EJ Bed 7. 4% ‘
) (LR 120 1)
| |

Marek"s Diseuse:

O 73 cases, histehogicdlly 30 (43054%) were wonfirmed as Wanel"s

TN

disease. Tisswe samples imchoded Ivers |59, apleens (22), hearrs (279, kudmews (23).
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CHAPTER 5

Study mm the imcidence of wvariows poultry turmours was conducied oy
collecting the samples from suspected cases at mecropsy in the department of Patlology,
Project Directorane on Poultry, Hyderabad, experimemal cases 5. departmesn of
Microbiology and privave famns of Hyderabad. & total of 72 cases and 189 samples were
sooumulaved andl were subjected to various disgnostic methods, The neswlts obvtained

throwgh vaniows diagnostic technigees wene compiled and disoussed.

S0 INCTIVE™SICR,

e imendemee of rumours was reconded @ highest (46.93%) im binds ranging
rorn B e TH weeks of age and i0was the beast (4%) in bicds of age growp lese than 8
wooehs, These findimgs. woeme i agneement with the sopdies of Diebn and Grewall (1982).
Howmeyer, tm thetr stwcy, ey b mot imcloded beukonic tumours os blarek™s diseasse amnd
was recotdod as the most freguent tumeour in the age group of 8 e 18 weeks amd the

wverall numeurs incidenog was necondod hiphest in the respective zpe group.

The highest imcidemce of tomows rooorded 1n Rajasioe breed (6%

[

followed by Bajrece cnossbroods (18%), White Leghoms (12%]), Ssecl (10%1, Whie

Leghom crosshneads (65¢) and Wamaraja (6% and i1 was vecorded beast in Badaknath

rasnee amd s high wielding surains

Ibreed (%), The hipest imcidence of wmioars sm B



myight e due 1o the facr that the bulk of the population under present study was found to

b the alowe breod.

The incidence of wumours was high in female binds (87.5%) wher oompaned
with miales (12.5%). These fimdings were fin accordance with the results of Almmed and
Bastry (1972, Deka amd Greveall ( 1982) and Taldbi ev wl (1993),

Cin the basis of tywpe of vamours, the highest incidemce was recorded Sor
Marek’s disease (43.05%) followsd by Lymphoid leucosis (27.77%0, other leukotic

twrmours (.33%), hepatoma (4. 18%), sdenoma (.

%), fibroma (2, 77%), hasmangioms
K2.77%) and least (1.38%) for gremulosa cell mamour, mephroblastoma, osteofibroms,

endothelioma and chondroma. The highest imcidence of Mangdk’s disease was in

agresment with the stodias of Tyer (1960), sjimkya and Serdeshpande (1989) and Reesce
(199,

Three cases of hepotoma, three cases of provemtnicular ademomiz, tewo cases of
fibrromia. teo cases of hoomamgioma and esch one case of gramulosa eell emmowr,
mephnoblastoma, wstootfibroma, endethelioms und chondroena wene recordest in the
prnesent stucly.

The wncadence of hepatmma in ohickiens was reported by Olson and Bulbis

Mo coses of

T1edy, Chrsvapher o wf (1908 and Ahowed wod  Sasuy (14
provenmicular adonmma dn domestic Sowd were vepo med by Fesce (1996). Lower
incidenee of fibromas in chiclens wus repomeod by Singh and Singh (196GR] Aginkwa and
Sandeshpamdey | 1969 dhmed and Sastry (1 73N Biran and Goewal [ 1989); Reeoe (1992)
andl Reece {19960, Higher incidenoe of hasmamgiomas and haemangiosarcomas in broiber

ehichen were reported by Camphbell and Appleby (1966 and Hemsley (1966). Bepors on



incidence of hsemangiomas in livers of poulry were meconded by Tyer (1960);

Christopher and Rao (1964); Awadhiya and Jein (19574 Shmed and Sastry [ 1972) and
Reece (19960, The lower incidence of nephroblestoma was in mgreenment with the
findimgs of Ahmed and Sastry (1572). Orstomgenic sarcomes have been reporied in a few
chickens (Feece, 1996) and also in a number of other avian species (Fesce, 1992}, The
rane ancidence of vvarian granulosa cell tumour wes repomed by Shiukla amél Tyer | F960);
Sharma amd Bimgh (1968) and Almed and Sasury (1972 Bao and Cheudary ¥1'9% 1) and

Fesoe (1992) supports the nare poourrence o incidenoe of chondromas in tirds,

2 ICYTOLOGIC AL STUDIES

Bimty ome (07.78%) of the smears were dizngmosed as Marek's disease
dependime on e marked pleomonphism of the lynypheid cells chserved. These findings

sieme 1m the ngreerment st the repom of Biges (1973,

In the presemt stwdy, 23.33% of the smears were dizgnosed as lymphond
emconns as ihe Featwnes of Tvmpbold cells were s it mim o fmely gramolar eyioplasm

ardl wesicular mucleus wnd womiborminy o osize and appearance. These findings were

supporned e ihe vepoms of Olson | 19420 Viraraghavan and Mair (1963) and Soman and

Sedhi {19720,

.50 MDILECULAR STUDIES
DM o B0 R0 EER,) sammples were posivive with MI specn tic prumess M1 amd

WD by pemducing an amplioon st off M2k approsinsetely whidh is dharactenstic of



el
1 hdemisgino

I32kp repeats of genoone of MDY, These findings were im agreement with meports. of

Becker ef al (1992); Davidson o al. (1995) amd Krol o al. (2007).

Twenty five (42.37%) samples wens positive for ALV by umsing pair of
prumers (AD and H5) nargering comserved Fol gene sequence among, these subyproups
(A4-ID). These resuls coincided with the reports of Smith er af. (1998a) and Latif amd
Khalafalla (2005). The DA of the samples was amplified wid ALV specific primers
and jgave am amplicer of size 326bp.

The DMA from odher 4 (5.7%%) samples was neither amplified for WIDW mor
for ALY with amy of the nespective primers. The above sumples grossly resembled the
yrnpihormas of either MIW or ALV, and, histologically, infiltration of Iymphoibd cells was
observed.  This  might  be dwe 1o other [ymphoproliferative diserses i,
Reetvcuboemdothelinsis as the besons often resemible the lesions caused by Marek"s discase
wimus {Dravudsom e anl, 1995,

54 1GROSS LESIONS

W T2 cases, 25% wene suspocied for Marek"s disease, G2.5% for Lymploid

lewomsis, 9.7 for Wbromas and 2. 77 For hacmangicmaes gros

The gross lesions wene characterized by enbangoment and diffoselty distibuted
gravish whive nodules on warious organs viz. liver, spleen, heart. kidney, proventriculus
and ovaries though, these besions were not gpecific for Marek's disease bul were alse

). Biggs (1973); Panda er .

ohserved by waniows workers vie, Bemton and Cover (1957

(IR ) ¥obavashi or el {1986 Ghosh e al, (1989); el yami (2006) and Balachandran e

w2

il 2009 supported the present plservalioms.



Forty five (62 5%) of samples wene sugpected for Iympheid leucosis grossly

resealed embamgement of viscersl orgams amd presemce of multiple nodular mmowrs on
wisceral ongans. These findings were in agreement with the reports of Olson (1942,
Burmester and Demimgion (1947); Viraraghavan and Nair {19659, Soman amd Sethi
(19T Wadsmorth ey wl. (V981 Reddy (1990); Ghosh er al (2004) and Labil and
Ehalafalla (2005), The nodular, miliary aod diffuse Fornms weme ooinciding with ithe
reparts of Soman and Sethi (1972 amd Payme and Pundhase [ 1'994). Mvaries were grosshy
enlarged, had vamowr masses of cauliflower like appearance and these findinps wene im
egreerment wilh the observations of Reddy (1990).

Thie prowtihs 7 (9.

Yo were suspected for fibnonua were youghly round, Eom
amd thand an womststeney amd on sectioning presence of fibrows tisswe bumdles mmming
across wene observed, These findings were o agreement with the reports of Simgh and
Simgh (MOo5); Brar amd Grewal { 1989) und Beooe { 1992, 1R09G).

Ty T4%) suspected Tor huemangioma reveabed reddish specks on the organs.

Reparms ob O heistophen amd Boe (1964 Brar and Goeweald (198%9); Reece (1992) and

B 1) wiene im sapparn o e prescnn Tindings.

STOPATHOL DG AL STUDIES

e hundred  and  rwenty  three  (53.07%) samples were  histologically

ponfinrmed s Marek s discase, (20 100y as LL and 14 (7.4%) as wther neoplastic

s of ademoma, hepawima,  hacmamgions.,  fibnama,

comditions  whih  incloded o

i fastomaa, chomdomn, gramalesa oell nurour. wridorhelvoms and owleclibroma.



i ,
Kb oe

The lesioms of WMardk”s diseese in \tﬂm przsent study were the hymphomas of
warious viscersl organs. These findings were in support with the observations of Biggs e
al. (1965), Bemon wnd Cower (1957). The changing scenario of MDY from classical fiorm
o acute form might be due 1o the contimuation of an evolutionary shifl of MDVs owards
incneasimg virlence { Witier, [199E).

Wlicrosoopical besioms of livers suspected for the Iymphomas consisted of
infiliration of pleomorphic  lymphoid cellls  including small, medium and  large
Tymphocyies, vmphoblasts and retioulum oells, compressing amd obliterating the nommel
structure of organ. In mostoff the liver sectioms marked degmee of enleangement of vessels
wiith ‘presenoce of wumour emboli indicated meatastasiz w various organs and malignamncy.
Mom  paromimmphilie  expression of temear cells with mettny] green  pynomin stain
confirmed the diagnosis, These findings wers almost sinilar wo e lesions descmibed by
Benvon and Cowver (1957,

In spleer sections, a clear domarcation betwoen the normsal ymphocyves amd
meoplastic oclls was mewed and were found mastly perivasoular and madked thickemning of
the thood vessels was moted. Higes (1973) stoed that the preliferaiive  Tvenplbimid

"s dhisease.

oy o)vermeni s chimscterisueally perivascular im Ma

Prolliferative  Iymphoid  chamges were observed in kidoe amd  ueart.

Hoprerpilasia of Ivmphoid nodubes and infilwasion of Iymphoid cells m subrwmoosa were
ehserved in proventriculi and these findings wene in agreemem with the reports of

Prakosih amd Fajva [ TDTO).



e
Collimvestiions

The lesions chserved in ovaries wene imfiltration of pleomarphic Tymphoid

vells amd are in accondance with the reports of Payne and Biggs (1967); Pradhan amd
Pyl 1 19720 and Beddy | 1990).

The hisielogical diagnosis of MD in the presen stady was made based an
pleomerphism of lymphoid ssries amd the same were described vy Burmesier amd W itber
1966) and Biggs (1967).

The histolegical sectioms of liver revesled diffiose amd focal infiliration of
uniform sized Iwnpheid cells resulting ewophy of bepatocytes due o compression amd
meplacement. These features were confimmation for Iymploid Jewoasis (Cooper e o,
196, Calmek and Adidingar, 19719, In modular pe of bymphomas, e nodules were
surpoumnded by o bamd of fitmoblast lile oells and wonsisied of mperegaves of wnifiorm lange
bymyphoind wells or vmphoblases of early developmental stages. These findings wene in
coimeidemoe wilh the ohservation of Gross e wl. (U939, Presemoe of tummowr emboli in the

bloond vessels indicaved malignancy amd secoems reverlled pyserimiphilic  positive

Ivrmypluodslasts whiem staimed with methy) geoem pyronin siaim by presence of vod stained
Fded im e ovtoplasm indicaved that the oells were smmature and rapudly dividing
10 et nd. VOB

Diephemwom of bymphocytes in end arewnd germinal cenvers amd clear modulle
Sormation by meoplastic bvmphoid cells in gpleen were observed and simtlar type of
fesioms were ngponted by Prueoaa o ! (2007) and described that depletion of

bymyphoeytes im v thymus, ursz amd spllesn is an esseanial featere i the ALV infizcned

brimidls.




Becrions of heart revealed diffuse infilmation of hymphoid cells among the

myafibrils, sepacation and mapiare of muscle bumdies. Simikantty, Olsom (1942 stated thet
bean wod provemtriculus were the sites of predilection for metasasis and diffuse
infideration of meoplastic lympheid cells. Moderate fibrous tissue proliferation in the
submueoss of the provemirienli in this study was #lso in agreemen with ithe aboue nepot.

Owvary  sections  wone  characterized by imvasion of wormal tissue by
homogenous population of lymphobliasts. These lesions were similar o the observatioans

o Si

cuardii amd Burmester (19700 and Reddy (1990

Hieavy imliltration of wnifomm lynphoid cells in lungs and kdney secticms was
ehserved and Cllson [1942) repomed metastases of Iymphoid tumonr o lumgs and
kidingys,

Thie growtins ar leg region amd junction bemvween proventriculus and doodenam
meneabed large. sound lymphoid odls interspersad with considerable amoom of fitwous
nissue arranged im the fonm of bundies eod unifonmity of tse yropheid cell population
micgha be due 1o Bemprhiond Teuopsis,

Cavemmows  hoemamgiomas  were recerdsd o liver and owvary sections.
Hissuohogically, distended blood spaces vith hin walls oonpesod of endothelial cells amd
the spaces fillod with bloed elements wers obscrved. These fimdimgs wieme in agpesment

writh the meponts of Cheisuophier and Bao (1964 Zaki and Mohiyudiesn (1906%) and Feeee

(1992, 196, Fredmdison o wl (1964 ngporked bat yewng  chic dhevieloped
hecmangiomas 3 wecks w4 months wier necwlaing vt field strnins of ALY,

. T L SRURUN: RS N O
Burrmesier | b947) and Frodoickson o af | 1964) dremomstraned tlan sl ksolotes or vines



straims canse hasmangiomeas. o, the prokabile meason for the incidence of hasmangiomas

fin tthiis stodly mmight be due o ALY infection.

The growth collected from provemtriculus was suspecied for adenoma amd
histologically revealed epithellivm liming the plemdular acini was thrown ino folds
torming pepillary projections. These findings wwere in accordemee with the findings of
Reoece {1996). This womowr might be atnibuted o ALY since imfiltration of wmifiaom
ymmphioid cells in the submboosa was plbserved.

Hepatoma suspected sections revealed mumercus profifersting hepstic cells
arrangsd in growps with e tendemcy wowards formation of acini ke strucoures were
similarly  rgpomed by Cluistophor o wl. (198R); Kole e ol (1968), Zaki and
Metbiohivudid e ol POEE ) Salb or wf. C1970) amd Foece {19960).,

A case of mephroblastoma swas necorded and histologically revealed il defined
nests  of wells, lobules differentisted towards tuboles and bizarce tubules oo
peeudoglornenalar arrangement. These fimdings are in acoordanoe with abservations rmade
by Asdeubali wo al (1905) amd Reece {1996). Tt was mentioned thaot mephroblastomas
wiene experimentally produosd by myveloblastosis virws amd alse by diffiersnt straims of
sanooens vines (Pavne and Punchase. 1994).

Ohvarian gramubosg cell wmyear was peconded i the presemt siwdy nevealed
presence of matwre gramlosa cclls imenspersed with delicite blond  vessels amd
oomsiderable amewn of lamentous conmective isswe strands by meplacing the mormel
parenchyma o ovary. These findings wene in agresmen with the meports of Shukls and

Typer (100 and Feece (19%960),



A case of fibroma was reported im this smady reveabed peedorminamt e

varyimg musiber of fibroblases with spindle shaped muchel along with collagen amanged in
paralle] inverwiming and amastomoesing feshion and these findimgs were in acoordance

waitth Singh and Simgh 1196% ¥ Birar awd Grewal ( 1959) and Reece | 1962, "G ),

Gorowth i dhe gizeard negion miisnoscopically rewealed welll differentiated,
thick., imegular bony twabeculse with osechlasts impermingled with fibrous tssue and this
wan be corneluted as ostensarooma as in bmans osteosarcomas freguently comtaimed a
mimture of fibroblastic, myRomaous, cartilagemows amd orsoous tissue (Abo and A,

[§53

). Snrmikar chservations wene reported by Campbell and Appleby | 1966) and Fesse
L9790,

Mo Jusvebogical  findings of chondroms consisted of round o g il
whomdnocates set inow blaish matns and were woranged simgly weve minnilier vo the
olbservations made by Recoe [1992) and Mooten 1202 ).

Emdothelitmma hisinlogically comsisted of proliferarimg endothelial cells growm
wvwitrd fvam blooed wessel and resulted in occlusion of blood vesscls hewwimg, mene wlefis
tior blood chanmels, These findiogs were fin line with the repoots of Fongh (19330 amd

Miademon wr wld (1967). Miadenoy er ol (1967) demonsiwated the ooourrence of

endiontbe lvomza by experimenial by imocnlacimg W29 strain ot ALY imto birds.
So6 IMMUNCOHIETOCHEMESTRY

Prodibonating el nuclenr antigen s 0 ol ewele melatod nuckear protein and
lahwhimg ol PCWA provwvickes @ uselul evaluation o the proporiioms of proliferaiing cells i

morral and oeoplaste cell populstiens (Robbins o wl, U987 and Berry cr wl., 2006).




Ebesated )

phase of proliferating cells KRurks ar.al, 1986).

Im tthe present studly, grades up 1o 2+ of the staimed cells were observed in the
sections posilive for levoosis. This imdicated that the lymphoid cells were im varicus
phases off cell cycle. Minimal (14) moclear stainimg would be consisent with 51 phase
vells sinoe PONA synihesis begins in the late stages of this phase. The distinet smnd
imrense 2+ and 3+ nechesr staining woeuld them wentify cells in 8§ phase where PCWA
production & pneatest [Foley ef wl., 1991), s the majority of the tymphoid cells were
groded wnder 24, il was correloted that the hyamphoid oells were in actively dividing
phase. 5o, as the tumour cells proliferate, they displece mod compress cells of 1he angan

ratiner tnan eolfilinate among them.



SUMMARY



Neoplasms im poultry are necognised e

ome of the more common disease
conditions of the domestic chicken. 1O7 them Marek's disease amd Aviem Lewcosis
Complex  were mone srnportant doe to the significant soonomic losses by lowered
production and monality caused by them and their frequency of cooumence. Feeping tm
wiew o e Enpomamos of neoplasms affecting eoonomy of the poultiry imdusiry, e
presant smidy s intemded woith the following ohjectives:

1y T benvose the imend emce of turmoes in ‘powiury

24 T dlisgmose the type of hunwor by vatiows diiagnostic teclhnigques.,

Samiphes Thom the binds of variows > groups presented vo the departmemt fioe

moctopsy enwmination. samples  collecwed from Avian Health division of Prosjiesot
Dimecrorare om Pouliry, Hyderabad and from othar private Camms im and anound Hyderabhad

@l mocnopsy wene collec

d.Ome humdred and cighty nine samples (suspected zroswihs and
organsh fmom T2 binds wese colllected and were subjecued o eytologrical, mmoleoular,
hitstopatinelogical and immumohisvochentica! studics.

Thee imcidemoe of tumeurs wias rovorded as bilghost (36.52%) in hivds ramging from

I

B B8 amd gt was dhe beast (49) in binds of age proup less Khan 8 weels.

hi foe gty 1 : e |l A AL Tlimecys "
Mhe highes ncidlonce of tumears was neconded in Rajasree breod (6% followed by

Rajasroe  crosstoresds (1 8%0, White Leghorms o 12%), Aseel (104 White Leghorn

s neconded least in the Wadokmath breed

crossbreods (9%) and Vamanaia (6%0) amd bl w
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(2%). The incidence of tumours was high in femalle birds (8

5%0) wihen compened with
males (12.5%).

Om the hasis of type of tumowrs, he highest incidence was resorded for WManek’s
diszase (43.05%) followsd by Lymphoid Lewcosis [(27.77 bay, other leukoric tumours
(8.33%). heparoma (4. 15%), adenoma (4.16%), Fhroma (2.77%), haemangioma [2.77%)
and least (1.38%) For gremubosa cell mumour, nephroblestoma, osteofibroma,
endothelioma and chomdnoma,

The wolleced prgam or tisse mpression smears [90) from 46 birds were stained

with: [Leishman s or Giemsa stain and confimed H1 {67, 78%) smears s Warek's disease

depending wn the plesmorphism of hwmploid cell populaiion and 21 (23.33%) smears os
Lymiphoid lewoosis based on the wnifprmity of size of the Iymphoid oells. 8 (B.88%)
srmears were negative Bor eather MIDVor LL, Cyiology can give a mecessary infonmation
regarding tumures based on which ready diagnosis can be made,

Fufty mine tissue sanples suspected for bdandk™s diseese and Lymipbotd Lenoosis
were swbjocted fior mobecular dingnosis hwough PCR by wsing o sets of primers tha
wiene specific for MIW and ALV . Thiory (50.85%) samples DMA got aomplified with W0
amid W2 peimers specilfic for MIEVY and swere positive for Warek”s discase. 25 (42.37%)
samples D% A was wurplified with AD 1 end HS primers specific Bor Pod geme of ALY and

were postlive fior ALY imfection. Femaining 4 (6. 78%) samples D™A was neiither

amyplhifiod for MDY e far ALN itk ony of e dbove primens. The use ol POR was

bimited 1o the diagmoesis of umewrs of vieal airigim by, It is e quick method to diagnose

WAL zred ALY nifeciioms,
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Grossly, of 72 suspected tumour ceses, |8 725

) were suspected as Marek’s
dlis

2, 45 [62%) as Lymphoid Leucosis, 2 (2.77%) as baemangiomas and 7 (9.72%) as

il romma.

Cases suspected Tor Marek’s disease wiere characrenized by gross enllargement and

diffuseily distribured grayish white modules on variows orgams vie. liver, splosn, heart,

beidmey, provemtriculus and ovaries. Fory five (4 i) samiples suspeaoed for bymyphoid

lewonsis grossly mevealbod enlangement of visceral orgems and presence of multiple modular
twrnours on them. The nedular, miliary and diffuse fonms wene specifically observed in
suspectod fever samples. Dwaries were grossly enllanped and had tumoor masses of
canliflower like appeananoe.

Sewvion wnowiths (9.72%) suspected for fbeoma wene roughly round, firm amd haed
im wonsistemey and on sectioning presenoe of fibrous tisswe bundles runming acress wiene
ol seriedl, Twoo (4% suspactad for haemangioma resvealad reddish specks on the organs.
Gross examimation of tumewrs was found to e an eid im diagmosing the mype of tumours
i goudury.

.

Che hwndred and tocemty three (55.07%

sangplios were hisvologically confinned as

Marek s disease, 55 (26000 ax LL amd 14 (7.4%) as other neoplastic ocondivions that

incloded  casos of  ademconwa (31 hepavoms (3 haemangioma (. fitwonua 2],

maphmobllastoma (1), chomdnonsa (10, gronuboss cell weoour (1), endocheliema (1) amd
icesteseol (b v of 11,

ogicel diaggnesis of MD in the present stud

v oweas muade on the basis

Ml sy

pleomarphism of lymphoid  series. Soctions of L womsisted of  infillrarion  of

. . | . ) v amel laeoe  Tvrmmbyoe vt
plesrmsorphic — Tymiphoid ocils inchuding,  small, mediom and  large  lymphocytes,
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hymmphoblasis and neticullum cells, compressing and cbliteratimg the mormal smuctune of

organ. Imospleen sections, a2 clear demancation berween the mormal Lymphocytas amd
meaplastic cells was noted smd wene formd te be perivascular mosthy and mardced
thiclkening of the blood vessels was moted. Proliferative Ivmphoid changes wenes olbserved
i kidmeys and heart, Hyperplasia of Iymphoid nodules and infilration of [y phoidd cells
im submucosa were ohserved in sections provemtricwl, Chvary emhibived entremme
imffiltration of bymphocytes displacing dhe emtire ovariam tisswe amd only a few scartered
follicles wiere discermed,

Hismologicalily 20 cases (27.77%) wers dingmosed as ympboid lencosis . Extensive
prolifierarion and infilration of bympheid cells were recorded fn liver secions, The

histological patvarm of kivers thar weone modalar type reveabed, modules thar were wsually

surroundad by a band of fhroblast like cells and comsisted of agoregates of wmifonm simed

Jarge Iymyphoid cells or ymphoblasts of sarky developmental stape. Sections of spleen

revelod CHear Tymphoid nodule fommation, periartenfiolar nodules comypessd of large
bymaplteoblasts with clear wesioulsr nwcleus and im @ few seotions, the Iprmgihiod di

rransformmation in the peniphery., wnderneath the capsule amd deplstion of Ivrmpdno cytes im

germiimall cemenes amd thickemed blood vessgls were observed. Diffuse

=2

and  anouryd
acoumulativn and - prolileration of nphoid cells in sectwons of heart, lung, Kidney,
sibormuonse wlf pros emtricwlus, mucesal Laver of wrodbhea and ovaries wene observed, The
gmoratthes an leg oegion and jumcion berween: preventieulus amd oL sdenurn nevedled lange,
monamd Evrmpinoic wetls imterspersed with exiensive proliferation of filnows tisswe amramzed

um e ferwm of bumd les.




Cevernous  haemangiomas were recorded im liwer amd owary sections.

Hiswolmgically, distended blood spaces with thin walls composed of emdothelial cells and
ihe spaces filled with blood €lements were observed. The probeble reason for the
incidence of haemangiomas might be due 1o ALY infection.

The histolog

1 pictune of three enlanged provenimiculi resembled the feates of
ademema (4. 16%). There was proliferation of glandular epithelivm. Glandular acini were

flimen] swith mare than wne layer of epithelial cells amd wene thoown into

idis fonmuing
papilllary pmojecions,

Higpatomma (4. 16

Fuspected socions vevealod mumenous proliferaring bhepatic

cells armramgod in growps with o temdency towands formation of acing |

e stmciures. The

hepatic cells were very muck enbanged with granulee cywoplasm, more vesicular muchei

and promiment moe el

A case ol oeplinoblas tomma, (1 b was mecorded amnd histologically revealed ll
dlefimed nests of cebls with mivotc figures, lobules differentiated towands tubules and

yizarre tubwles im o psewdo- glomerular anramgerment.

Crvariam granuloss ogll termonr (1. 38%) was neconded in the present study revealed

presence of nature granuloss cells interspersed witho deli blowd wvessels amd

crmsiderabile amoumt of flamentous comnnective tissuc strands by replacing the nonmal
panenchyvmma olff mvary.
4 case of fibreana (1. 38%) was tgported in is study novealsd predominant amd

warnimg mumber of fibroblasts with spindie shaped nuclel dlomg with colllagen arramged jin

pamalled imereining and anastonmmosing, fashiemn.




Girowth im the gizzand region microscopcally revealed well differentianed, dhick,

irpegmbar bomy rabaculae with ostecblasts inermingled with fibrous tissne and this can e

comelated as veteosarcmma or osteofibroma {1.38%).

Hiustologically the seotion of growth collissted from skin of head region rewealed
moumd or owoid oells et in a bluish manis and were ammenged simgly and was confinmed as
whhomdromm 138 %),

The secticns of spleen reveaded proliferating endothelizl cells into & dense mass in

the blood vessel, Qochusion of the wessel lepvimg mere chefis for blood chane

e
mwand grivwimg spindle cells from the blood vessel was moted and was confinmed as
,

emdothelioma (1.38%). Histopahological stuflies are fhe hest and weliable merbod in

diagmosing the Type of tumour.

Awonal of 29 samples were subjconed no immunehisiochermical stainimg techmicme
amd  the suined secrions demonstrated PO lobelling in the tunwour tissue and
demorstratod ditferont levels of staiming intensity and indocaned e acivity of the cells.
Pimk 1o ned staimed maclei 1249 0f lymphoid oclls present betwecn the cells of the organs

swene prositivge For L. A the majority ef the lymploid ozils were graded under 2+, ot was

commelated that the Tymphoid cells were o osoively dividing phase. PONA - siaiming

providies a useful evalustion of the propertions of pew ferating wellls an mormal and
muooplastie well populaions.

From the above stodies otcan be oomeloded as:

19 Incidence of nurmeurs was mone hevwoon $-08 wodks age group and females wiene

mrwere alflfected.
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The incidemce of Mareks dissase was found to be more followed by Lymphoid

lewcesis.

Lirnss examimstion of twnoouws was found to be an aid in diagnosing the type of
s s i pyont oy

Cytology can give @ necessary infonmation regarding tumours hased on wihich
ready diggnosis can be made.

Histopathological studies are the best and religble method in diagnosing the type

ol ML e,

PR s the guick mnethod 1o disanose WD and ALY infections.
PO snaimimg poovickes s wseful evaluation of the proportioms of profiferating

cells i mormmal aomd me

yplastic cell popularions.
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