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INTRODUCTION

In India the boult:v meat and eggs constitute
an important source of animal protein to meot the protein
requirement of humsn food. This 1ncinased demand for animal
protein has asroused a great conciousness in the minds of th§
Poultry breeders of both Government and private sectors to
SPeed up the poultry industry. With the increased poultry farming
activities and with the import of new high yielding breeds of
birds many exotic diseases have been introduced and thus the
disease problem has risen up. Porussl of the annual Fepoxt of
the Pathology department of th¢k6011ogc revealed thst among
the various diseased conditions that;causo a high mortality ip
birds of different sge groups, neoplastic conditions are
held responsible for a large number of death toll. It, not
only, results in a heavy loss to the poultry keeper, but
it impedes also the progress of poultyy development.

As there are relatively little published data
on the systematic 1nv9sbigatlbn on thoxinciaoﬁco and organwise
distribution ef spontanecus tumours in fowls more

Particularly in the State of Orissa, the investigation was
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distribution ef spontaneous tumours in fowls more

Particularly in the Stste of Orissa, the investigation was



undertaken to study and classify different avian neoplasms,
80 that it may help both the field and laboratory workers

to arrive at s proper diagnosis.
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REVIEW OF LITERATURE

For the sake of convenience and betterx
uwnderstanding the literature on tumours of different tissue

origin have been raviewed separately.

Tumoups of connective 51532.8
Jackson (1936),in a series of 203 neoplasms of

chickens, listed 24 malignant connective tissue tumours,
which included 7 fiWwosarcoma, L myxosarcoma, 1 osteochondro-
sarcoma, and 1% histiocytic sarcomas. Subsequently, (Qoss (1940),
Olson and Bullis (1942), Campbell (1943), Iyer (1960),
Parek (1960), Dhodapkar (1967), Rao .(1968) Singh (1968),
Singh and Singh (1968) Kolte et al.(1969), Ajinkya and
Sardeshpande (1969), Parihar and Singh (1971) and Ahmed and
Sastry (1972), in addition to the tumours reported by earlier
workers, have recorded the occurrence of fibroms, lipoma,
liposarcoms, uixma. chondroma, myxofibroma and some
undifferentiated tumours.
Iumours of syscle tissuss

| Rhabdomas have been cénsldond as one of the most

rare tumours in poultry. Olson and Bullis (1942), Campbell and
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Appleby (1966), Sah and sharma (1969) and Ahmed and Sastry (1972)
including many other earlier workers in th:ir survey of various
heoplasmg 4in chickens have raported this tumour both in hens
and cockg affecting the skeletal muscle of hip and pecteral
regions, and the cardiac muscles. Single cases involving the
mesentery, subcutaneous and thoracic tissues have besen alse
recorded ( Campbéll and Appleby, 1966). |

| Tumours of smooth muscles are among the commoger
neoplasms of chickens. Out of 43 tumours of the female
Foproductive .y-:-. Jackson (1936) obsoxved 1% lelomyomas.
Subsequedtly, Olson and Bullis (1942), Awadhiya et a). (1968),
Sharma and Singh (1968), Arys (1968), Patnaik (1969), Nevole
(197 n) and Ahmed and Sastxy (1972) have reported this
tumour in the fwla'affoc}ung the mesosalpinx of the Mducia'
Iumours of epithelipl tlesues:

4The repcr?a of papillomas in chickens are extremely

reres They have been occasionally recorded on the oesophagus,
canb, feet and wattles { Olson and Bullis, 1942 snd Feldman and

Gl-én 1968) . Parihar and Singh (1971) have encountered a case



of papilloma of abdominal air-sac membrane.

Adenomas occuring in the ovary, oviduct,
proventriculus, gizzard, liver and thyroid of fowls have been
reported by Goss (1940), Olson and Bullis (1942), Campbell
and Appleby (1965) and other earlier workers. Therecafter,
number of cases of adenoma arising from different organs were
reported by Parihar and Chouhan (196%), Singh (1968),

Arya (1968) and Ajinkys and Sardeshpsnde (1969). Olson and
Bullis (1942), Krishnan (1966) and Awadhiyas and Jsin (1967)
have reported papillary cystadenoma and cystic adenoma
affocting the gizzard and the ovarys

Adenocarcinomas of different organs especially
of the fomale reproductive tract are considered to be the
most common neoplastic conditions. Involvement of the ovary
and oviduct by this tumour were reported by number of
workers ( Jackson, 19363 Guarda, 19373 Kronberger, 1962;

Axys, 1968; Goodchild and Cooper, 1968; Swaxbriek et al.,1968;
Alinkys and Sradeshpande, 1969; Goodchild, 1969; Nevole, 1970 b;
Sahu and Rao, 1971 and Almed and Sastry, 1972). Adenocarcinoma

of the cystic type wore also reported by Awadhiya and Jein (1967),
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Mehrotra gt gl. (1969) and Rao et gl. (1971)¢ Adenocarcinomas
arising from glizzard ( Feldman and Olson, 196% and Ajinkys

and Sardeshpande, 1969), intestines ( Jackson, 1936; Feldman

and Olson, 19653 Ajinkya and Sardeshpande, 1969 and Ahmed and
Sastry, 1972), pancress ( Babic, 1931 and Olson and Bullis,l942),
kidneys ( Babic, 1931), lungs ( apperly, 193%; Ajinkya and
Sardeshpende, 1969 'and Sharmg and Kuppuswamy, 1970 a) were

also reported.

" Granuloss cell tumour, a rare neoplasm affaecting
tha,o§¢x§'of chickené was roportaﬂ:by Shukla and Iyer (1960),
Pmﬂiﬁ et al. (1964); Awadhiya and Fain (1967), Shaxma and
Sifigh (1968), Sharma and Kuppuswamy (1970 ). The lattes
suthors also reported the motastases into intestines, pancreas
and mesenterxy.

The occurrence of hepatic tumours in chickens,
both benign and malignent, have been described in the
literature from time to time, Jackson (1936); in & series of
203 neoplasms of fowls encountered only one case of
hepatocellula: carcinoma. Clson and Bullis (1942) xecorded
three cases of benign hepatomas in chickens. Ratliffe (1961)

fn his survey of tumours from 1901 to 1946 in birds, encountered



-7Q

2 cases of malignant hepatomas. In Indis hepatomas and
hepatocellul ar carcinoma in fowls have been reported by
Christopher et gl (1968), Kolte gt al. (1968), sShamma (1968),
Zaki and Mohiuddin (1968), Singh (1968), Sah gt g)«{1970)

and Ahmed and Sastry (1972).

Iunoury of Mesothiliums -

Eber and Malke (1932) recorded 4 cases of
mesothelioma of peritoneum. Olson and Bullis (1942) described
one case of mesotheliuma in a 9 month old pullet. In Indis,
pltnali (1970) and Ahmed and Sastry (1972) have reported esch

& case of mesothelioma affocting peritoneum.

Tumouxrs of this nature axe relatively very rare
and have been occasionally xeported by Babic (1931), Heim (1931),
Olson and Bullis (1942), Jensen and Wemmenhove (1969),
Christopher and Rao (1964), Campbell end Appleby (1966),
Shamma (1968), Parihar and Singh (1971) and Ahmed and Sastry
(1972). Hongngiomg of cavernous and papillary type were reported.
Henangiopericytomas

Perussl of literatue did not reveal frequent reports



regarding this tumour. Only Sastry et 81.(1967) and Ahmed and
Sastry (1972) reported 2 cases of haemongicpericytomas from the

neck region of hens.

Avian leuco§1a complexs

The literature on this subject is so extensive
that it is not possible in a review of this nature to do more
then deal briefly with the most general features encountered.
Further more, much of it has been reviewed in books and monographs
dealing its different aspectsy Therefors, only the main works
here are reported. The classification made by Bummester and littct

(1971) was followed in this case.

A« Leucogis/sarcoma groupie
| l. Lymphoid leucosis (L.L.)
2. Myeloblastosis ( Leucesemic)
3. Myalocytomatosis ( A lcucacmlc er\loucaamic),

4. Ervthiublastonts:- a. Proliferative
» be M“m‘n

'8, Fibrosarcoma, endothelioma, hepatoms and
nephroblastoma.

6. Osteopetrosis
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B. Marek's disease groupie

~ Lymphoid leucosis represents the' most ¢ommon

type of avian newla#a. Goss (1940) in a series of 7, 408
naoplasms of birds, encountered 991 ( 13.4%) leucotic tumours.
Olson and Bullis (1942), in thair studies of the distribution
of lesions in chickens found that of 213 cases of lymphocytoma,
the liver, kidney and émads woere involved in 30=-3%% of the cases,
the spleen in 43% parit.oﬁeum and adrenal 30%, bone marrow, ldngs,
heart, panc‘reas. intestine, proventriculus and blood in 10~20%
and ekin, muscle, thymus, thyroid, parathyroid and oviduct is
leuthﬁn 10% of cases. In India, W;raraghavm and Nair (196%) in
their eleven year survey 'cncouﬁtemd 132 cases of avian leucosis
complex among 955 chic‘k;ns sutopsied, giving an sutopsy incidence
of 13.9% and the chicks were of % months and 'above age group.
Subsequently, u;mmy (1966), 6a¢b¢11 and Appleby (1966),
Petorson _,& al. (1966), Carda Aparic’i et al. (1967), Bwangamoi
(1967), Clasnek (1968), Arys (1968), Singh (1968)’. Sshu (1970),
Nayak and Pradhan (1971), Burmester énd Witter (1971) and oﬁhor
earlier wo:ker; have reported the incidence and anoivemnt of
various organs in I@hoid leucosis. |

The occurrence of osteopetrosis is a rare condition

in avian leucosis complex group . Jungher and Hughes
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(196%), Knezevic and Marjanovhcova (1965), Blitz and Pallegrino
(1965), sanger ot al. (1965 and 1966) and Burmester and wWitter
(1971) have recorded the occurrence of this condition mainly
in the leg and wing bones and rarely in the breast bonesd

Other tumocurs of avian leucosis group such as
mygloblastosis ( Bayon, 1930 end Furth, 1931), myelocytomatosis
(Olson and Bullis, 1942, Lerbovyries and Roger, 1960 and Ahmed
and Sastyy, 1972), erythroblastosis ( Plson and Bullis, 1942,
Campbell, 1945, Viraraghavan and Vair, 1963 and Wallbank and
Stubbs, 1966), fibrosarcoma ( Iyer, 1960, Dhodapkar, 1967, Rso, 1968,
AJinkya and “ardeshpande, 1969,PBrihar snd Singh, 1971 and
Ahmed and 3agtry, 1972), hepatomas ( Olson snd Bullis, 1942,
t:“’*'1‘"2%‘::1'\&»r- et 81.,1968 and Ahmed and Sastry, 1972) and
nephroblagtoms ( Walter gt al., 1962, Helmboldt and Jortner, 1966,
Krishnan, 1969 and Ahmed and “astry, 1972) were reported.

Marek's disecase( Neural lymphomatosis, fowl paralysis)
was first gigcbvered by Marek (1907), Biggs (1962 and 1967),
Wight (1962 4 , b and 1968 ), Biggs and Payne (1963),
Biggs ot a). (1965), Nakagawa (1968), Payne and Biggs (1967),
Ring and Chute (1969), Morris et al. (1969), Babjee (1970) and
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many other workers have reported the incidence, gross and
histopathology of nerves and other affected organs. Nazerlian
and Burmester (1968), Ahmed and Schidlovsky (1968), Epstein et al.
(1968); Schidlovsky et 3l.(1969) have demonstrated intracytoplasmic
virus particles in epitheliasl cells of various tissues, while
Wight (1969) could not detect virus like particles in peripheral
nerveg, Biggs et al.(1968) studied the relationship between
Marek's,disease and coccldliesis and stated that infection with
Marek's disease virus increases the susceptibility of chickens to
Coccidiosis. Burmester and Witter (1971) reported that females
are more susceptible and chicks under age group of two to six
Weeks sre susceptable with a peak mortality at 12-30 weeks.

In India Viraraghavan and Nair (1965), Devprakash
and Rajya (1970), Sharma et al. (1971), Gowada and Mahiuddin (1971)
Teéported some cases of Marek's disease in chicks affecting
varfous nerves and visceral organs. The significance of
lactigdehydrogenase activity in dlagnosis of the disease has
been also indicated ( Devprakash and Rajya, 1970 b). Rajya and
Mohanty (1971), Mohanty et al.(1971) and Sharma et g1.(1971) in

their exhaustive study on Marek's disease have reported that



Marek's disease agent can be isolated from both classical and
acute forms, their pathogenic behaviour can be studied by
producing precipitin reaction against immune sera of J.M. strain
of Marek's disease by employing Agar-gel diffusion test (AGDT)Z
Epidemiological investigation on field out-breaks and
experimental transmigsion studles have been also made by these
authorg which went to show that chicks inoculated at day-old

age with infective materials or remained in ceontact with
clinically positive birds for 6 weeks had decreased growth raﬁes
in Comparision to their hatch mates, when maintained under

identical conditions of feed and managements’y

«OX0m-



MATERIALS AND METHODS

The present study was based én*the materials
collected from the routine postmortem examination of poultry
birds received from college poultry farm, Tribal and Rural
Welfare farm, Regional poultry famm and'other private farms
for diagnosis. Out of 4,840 birds necropsied during 12 years
(1960-71) 245 birds showed gross lesions of various neoplastic
conditiong. Twenty of 245 birds manifesting leukotic lesions
were subjected to a detalled examination and skin, comb,
skeletal muscles, bursa fibricius, heart, liver, lungs, spleen,
mesentery, oesophagus, proventriculus, gizzard, duodenum,
Pancreas, caecal tonsil, caecum, Eidnéy. ovary, oviduct and
testes were collected from these birds. As most of these birds
were of older age group bursa fabricius was collected from a
few birds.vFrom birds showing haralysis in conjunction with
leucotic lesions, nerves of brachial plexus and sciatic were
collected; brain was collected from a few of these paralysie
birds. The.remainder of 22% neoplastic tissuas belonged
to the e;rlicr collection ( 1960-70), which consisted only
of the organs involved with the actuél tumour growthsé

Representative portions showing gross lesions were fixed in



-llm

10% formol saline solution and after 48 houxs of fixation the

tissue were processed by routine histopathological techniques.

‘origin have been described.

TWMOURS OF CARTILAGE TISSUE
Chondm!z
A case of chondroma in a White Leg hom { W.L.H.)

hen of 1 yesr old { R=193/71) was encountered.

Gross changgss- The neoplastic growths were found on the keel

bone. They wexe multi nodular, round, messuring 10x10 mm. in
diameter and firm in consistency. The cut surface of these

gXowths were opaque or greyishewhite in appearsnce. No metastatic

© 9rowths could be observed in any other organslFig. 1).

l‘i&m__g_mmms- The tumour cells were present within the
lacunae. They were round, or ovoid and of uniform in size. The
mitotic figures were not seen. A fibrous connactive tissue

capsule encircled the group of tumour cells ( Fig. 2).

- Chondrosgarcompl

A case of chondrosarcoma was observed in g Rhode

Island Red ( R.I.R.) hen of L year old ( Re199/72).

Sross changegi~ The tumour growth was loceted on the hind quarter
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closed to the cloacal end, probably on the flat bones of the pelvic
girdle and was round znd fixm measuring approximately 1.7 cm. in
diameter. Cut surface was opaque and greyishe-whites
Microscopic changesi~ The neoplastic tissue was more cellular snd
the cells were round to spindle shaped exhibiting anaplastic
features characterised by hyperchrémat‘i.c nuclel and pleomoxphism
(Fig. 2). Mitotic figures were evident and at some areas the tumour
cells formed giant cells with multiple nuclei. Laeunae were not~
well formed. Invasion by the tumour tissue into the surrounding
capsule was noticed.

WMOURS OF CONNECTIVE TISS
Edbromg;

A case of fibroma ( 3»91/713 was rocorded in a

White Leg horn ( W.L.H.) Hen of 13 months old. |
£1088 changep:~ Right leg showed a large tumour mass spproximately
35 x 60 mm, in diameter on the tibia. The tumour growth was
ovold, greyish-white and firm ( Fig. 8).
Microscopic chenges:~ The tumour tissue was arranged in form of
whorls and interlacing bundles of fibroblasts and collagen fibres.
The neoplastic cells were spindle shaped with elongated nucled.
Collagen fibres were dense. Van Gieson's method of ataining'

confirmed this to be a fibromas
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Myxomg:

One case of myxoma was observed in a Rhode Island
Red ( R.I.R.) hen of 2 yeaxs old. |
Grogs chgngesi~ Two tumours growths to the size of 1% x 25 mm.
dismeter each had developed bilaterally in the right and left
auricles of the heart ( Fig. B). The growths were round,
greyishe white, soft and firmly attached to the endocaxdium. The
cut surface was greyishe white and slimy. |
Microscopig changegs= The tumour mass consisted of stellate or
star shaped mesenchymal cells with cytoplasmic processes. In some
areas, the cells were arranged in whorls. Intercellular matrix
8PPeared vacullated and with PAS stain slightly pink stained PAS
POsitive materials could be noticed. Connectiw tissue stroma
““'Ascanzy. Mitotic figure were not seen ( Fig. 6R.7).

‘ OF SM MUSC 155U

Lelomyomy:

Three cases of lelomyoma affecting the mesosalpinx
Were encountered in two White Lag hoxn hens ( R=162/72 and 219/66)
and one Rhode Island Red ( R.I.R.) hen (R=179/T2) of 1 to 1 %
Years age group.
Skoss changegs~ In the W.L.H.bird ( Re162/72) an abnomsl growth

to the size of 3 cm. in diamoter on the ovarisn ligament wes
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noticed and in the other W.L.H. bird ( R«219/66) the growth

was of 2 cm.in diameter and developed on the isthmus of the
mesosalpinx. The neoplastic growths were spherical and had a
slightly pinkish discolouration. The cut surface was fleshy

with an well developed capsule.

Microscopic changess- The tumouxr growth consisted of smooth

muscle cells, which were arranged in form of whorls or bundles
running in a criscrossing pattermn ( Fig. 8). Connective tissue
stroma was abundant and supported some blood vessels: The

muscle fibres has iong slénder nuclei. Van Gleson's method of
stalning confirmed the tumour to be of leiomyoma.

TUMOURS OF EPITHELIAL TISSUE

Adenocareinoma of oviducts

B Adenocarcinoma 1nvolvin§ the oviduct of white Leg hom
{ W.L.H.), Rhode Island Red ( R.I.R. ) and Black Astrolop ( B.A.)
hens within 1.2 years of age group were observed.

gﬁasi.shaaggggw In the mucosa of the magnum large number of
nodular necplastic growths of varying sizes ranging from 0.5 to
20ems' in diameter were found scattered. In the other bird (Re214/72)
these nodular growths were protsuding over the serosal surfaces

Thaese growths were greyish-white and were moderately soft in
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congistency. The wall of this part was markedly thickened
causing obliteration of the lumen.
Mic .sco i¢c ¢ch t= The tumour mass consisted of large number
of acini lined with cuboidal to columnar cells. Ansplastic
features were characterised by pleomorphism of the neoplastic
cells with hypexchromatic nuclei. The tumour 5rowth had
infiltrated the muscular coat and serosa. The intermuscular
Spaces and the muscle fibres showed Warying degree of |
Separation due to infiltrating tumour cells ( Fig. 9). Following
Serosal infiltration with the neoplastic cells, the serosa
showed marked thickening. The arrangement of the tumour
tissue and the features of anaplasis were similar in these
layers to those of oviductal mucosa. Besides the above snsplastic
features, evidence of syncytisl giant cells following the fusion
of neoplastic cells wers recorded. |

Nine cases of adcnocarcinoﬁa affecting the ovary of
White Leg horn ( W.L.H.), Rhode Island Red (R.I.R.) and Black:
Astrolcp ( B.A.) hens within the age group of 1 to 2 Years were

enCountered
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Cross changssi~ In majority of the birds the affected ovary
showed marked enlargement with nodulay or lobulated tumour
growths of varying sizes ranging from 0.5 to 1.5 cme. in dlameter.
These growths were greyishewhite and softer in consistency¢ In
the remaining birds the ovary had granular sppearsnce and was
nommfunctional. Metastatic growths due to this neoplasm were
seen in four cases on the serosal coat of the intestine, over
the mesentery and psncress and these growths were primarily of
nodulay type.
Microgcopic changags~ The ovarian tissue was completely replaced
by the neoplastic growth, which showed acinar srrangement lined by
Cuboidel to columnar epithelial cells. In the other aress the
tumour cells were arranged in the fomnof solid cords ( Fig.18).
Marked pleomorphism of the cells, hypexchromatic nuclei,
1"""'1y acidophilic and granular cytoplasm and mitotic figures
were evident. The acini we 1o gupported by smooth muscle fibres.
Some acini contained pale acidophilic albuminous materials

The secondaxy metastatic growths in the mosentery,
Pancreas and serosa of the intestinal loop had similar

histological features to that ef primery growth ( Fig..9)+ The
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neoplastic cells plerced the cspsular wall of the pancreas as
8 yesult the capsule was thtekenod and focal areas of
subcapsul ar pancreatic parenchyma wers also replaced by the
invading neoplastic cells ( Fig. 10). The infiltration of the
tumour tissue was prima:ily confined to the serosa of the
intestine,and the musculax Iaybr and the mucous membrane of
1ntostine wcr0 freo from invasions
Eaplllazy Cystadenocarcinoma of ovagys

This condiiion affecting the ovary was yrecorded in
8 White Leg homn hen ( R=-160/72) of 8 months old.
Srosy changegi- Ovary was enlarged 7 - 8 times of the normal
size and showed numerous cyst-like structures of 1 = 2 mm. in
size. The cysts contained small amount of a thin, clear fluid.
The cut surface cxhibinad clear cystic cavitiess
ﬁﬁﬁ!&;ggggg_gngngggja Almost all the overian tissue was converted
to neop)agtic mass. fho latter showed cystic dilatastions (Fig.l3)
and many papillary;procogsélv11ned by cuboidal te columnay
Cells of 2+3 layer cell thickness. The necplastic cells showed
Phnmox-phza, but lmu.otic ﬂgure: were not frequently seen.

The cystic spaces contained some sexous fluid adnixed with



desquamated neoplastic cells. The connective tissue cores of
these papillary projections showed the presence of blood vessels.
In the tumour mass -therd were areas of haemorrhage and cedema.
Mesotheliomp:

This condition was observed m a2 R.I.R. han(f=95/72)
of 8 months old.
§ross changes:~ In the abdominal cavity the peritoneum, the mesentery
and the serosa of the intestinal loop were diffusely studded
with tumour growths. The growth was cauliflower-like or multiple
small, round, greyish-white confluent nodules of varying sizes
Fanging from 0.2 to 1.0 em-( Fig. m); The consistency of these
growths was firm. |
Microscopic changegi~ The neoplastic tissue showed papillary
Projections supported by thick fibrous conncétivc tigsue core
(Fig. 13). These papillae were lined either by s single or more
than one 1syer of cuboidal cells. The cells showed large,
Vescicular nuclei and prominent nucleoli. ﬁvtdénce of anaplastic
changes was recorded in some areas. Necrotic changes in the
tuaour cells cherscterised by ‘stronqu scidophilic cytoplasm
and pyknotic nucled were noticed. The connective tissue were

showed moderate vascularity. Basement membrane was ii-dcﬁnme.
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TUMOURS OF BLCOD VESSELS
Haemangiomas

A case of cawernous haemangioma affecting the liver
was recorded in s White Leg horn ( W.L.H.) hen of 1 year old
( Rel98.72).
G103y changes:~ The liver was greatly enlarged 10 thmes the
normal size occupying almost the entire abdominal cavity. The
affected 1iver was dark red, soft and showed spherical, dark
red, raised up tumour growths approximately % mm. in diameter
(Fig. 1a).
Hlcroscopic changegi« The tumbur mass consisted of large
Vascular spaces more or less uniform in shape and size, filled
with blood ( Fig. 13). These spaces were lined by a thin layer
of endothelial cells and in some areas they were separated by
broad fihrous connective tissue septa. Areas of secondary
haemorrhages were observed at places. The tumour growth was
Surrounded by a connective tissus capsule, which varied in

thickness, The cspsule was highly vascular.

In this study a total number of 243 birds were



subjected for examination« The table 2 to 1O summarised the
features such as rate of inclidence, age and sex in variour forms
of tumours of this group. |

The incidence of lymphoid leucosis was high in
White Leg homm ( W.L.H.) birds follwed by a low incidence rate
in Rhode Island Red ( R.I.R.)'chickena. M;stly. the birds in
the age group B-12 months showod highest incidence of lymphsid
leucosis. whils considering sex, it was observed that high
incidence ond increased mortolity due to lymphoid leucosis werxe
SGOéfin fomales iathex'than in msles. Both the sexeswre equally
a@fgctod with other'gtcup of neoplasms. With regard to the season,

?C°“rxance of these tumours were more in colder days of the years

In this study 212 blrds wsrxe affacted. Tshle I showad
the Orqganwise distxributica of the lasions.

| Igble I
Qrqans
Liv.r e 0
Kidnoy cee
Sgilem .ee 112
Ovary o g
Lunas

eed (o]
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Duodenum soe 64
Pancreas cos 58
Heart ooe 48
Proventriculus oo 47
Oviduct coe 46
Mesentery soo 38
Bursa fabricius coe | 37
Caecal tonsgil cos 19
Caeca . 13
Gizzarg coe 8
skin coe 4
Comb cee 4

Testes cee 2

Skeleta) muscle oo 1

Oesophagus | cos 1

It was observed that the liver, kidney, spleen and
Ovary were frequently involved with lymphoid leucosis.
Qm-l.ghm:- The affected organs in general showed characteristic
lesiong of lymphomatosis. Liver, in large number of cases, was

markedly enlarged ( Figs 18) and showed both nodular and diffuse
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type of growths. In the nodular type the surface as well as the
parenchyma showed fleshy, greyishewhite nodular growths of various
sizes ranging from 0.2 to 1.0 cm. in diameter. In diffuse variety
the liver had granular appearance due to numerous pin-head size
grayishmwhite neoplastic growths primarily embedded in the
parenchymas

Kidneys, in large number of cases, were markedly
enlarged 1nvolvihq all its lobes ( Fig. 19) and had granular
surface. In fow cases, small nodular growths to the size of 5 -« 10
e wore also seen. The affected kidneys were greyishewhite and
softﬁr in consistencys

| Spleen, in meny cases, was markedly enlarged to the

8120 of 3 . 5 times of its normal size. The nature of lesions was
sinllar to those observed in case of liver.

Overy showed variable lesions. Diffusely affected
OvVaries were anlarged showing cauliflower like pendunculated o
nodular growths. The growths were greyishewhite and firm. In some
Cases, ovaries did not show any enlargement, but a granular
SPPearance; these were nonfunctional. In others there were both

matured follicles and nodular neoplastic growths.
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Lungs were involved both diffusely and focally.
Diffusely affected lungs were fleshy snd/or fim in consistency.
In the focal type greyishewhite nodular grewths were seen
‘scattered cn the surface as well as embeddad in the parenchyma.

Ducdenum and pancreas were qqually affected and showed
greylshewhite nodular growths scattered on their surface. In some
birds, the neoplastic growths of similar nasture were observed on
the mucosa of the intestine. Pancreas, in many cases, were enlarged
6-7 times the normal size with these greyish-white nodulasr growths.

Heart, in many cases, showed small nodular growths of
Varying sizes ranging from 2-% mm. on the myocardium of both sides.
In cne bird ( R=127/71) the heart was enlarged to % times the
nﬁml size ( Fig.20), greyishewhite in colour and fim in
Consistency. Myocardium in this case was thickened without any
Nodular growths and the pleura was fimmly achered.

Proventriculus, gizzard, caeca, mesentery and oviduct
'showed nodular growths scatturﬁd both on the mucosa and serosa.
Mesentory in some cases, was diffusely involved.

Bursa, affected with this tumour in many cases,
Was greatly enlarxged ( Figs2lp) to the size of 10 - 1% em. and

OCcuplied slmost the entire pelvic cavity . The enlarged bursa
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was greyighe-white and fleshy in consistency.

Testes were affected in two ses ahd were enlarged
5 « 6 times the normal size and were greyish-white in colour.

Comb, in one bird ( Rel11/71) showed swelling,
paleness and was soft in consistency, while in others no gross
lesiona‘wert observed.

skin and skeletal muscle did not reveal any
appreciable gross lesions of this lymphoid leucosis.

Microscopic echangesi~ Histological alterations of lymphoid
leucosig was £iirly uniform in all the organs characterised by
autonomous prolifaeragion of the cells of lymphoid series.

The liver showed both diffuse and focal lesions. In
.difinae type the parenchyma showed massive infiltration of
lymphoid cells, which dislocated the nomal cord - like arrangement
of hepatic colls snd also replaced them by these neoplastic cells
over large areas. In focal variety, illedefined circumscribed
areas of lymphoid cell accumulations replacing the hepatoc?teb
were evident. These neoplastic cells were small round cells
resembling small lymphocytes or large immature cells indistinguishable

from lymphobl asts. Some infiltration of'plasma calls in these
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areas were also evident.

In the spleen, both diffuse and focal accumulations
of lymphoid cells involving white pulp and spleenic cords
were noticed. Invasion of the red pulp by these neoplastic cells
were gvident in some locations. The cell types were the same
83 those doscribed'in the liver parenchyma.

The other organs, such as kidney, lungs, testes,
°Vafv. oviduct, proventriculus, gizzard. duodenum, pancreas,
Caeca, caecal ténsil, mesentery, bursa fabricius and skeletal
Muscle were infiltrated both diffusely and focally with the
Naoplastic lymphoid cells, including some plasms cells.

In the combg the neoplastic cell infiltration
Was extensive obscuring the normal histological pattern of the
Organ (Fig. 22 and 28).

" In the ikin there was focal, but markaed
infiltration of lymphocytes, lymphoblasts and few plasma cells
around the feather follicles ( Fig. 24) and the dermal papillae.
The feather follicular epithelium had occasional hydropic
degeneration,

Elbrosarcomy:

Two cases of fibrosarcomss were encountered, one



in & White Leg horn ( W.L.H:) male of 1 year old ( R=96/71)
and the other was in a Rhode Island Red ( R.I.R.) hen of 9 months
old ( R=221/72).
Gross changes:= The W.L.H. bird ( R=96/71) showed a globular
greyishewhite tumour mass on the keel bone. It was soft, frigble
and not encapsulated. The cut surface was homogeneous and opaque
(Fig. 28). In the R.I.R. bird ( B=221/72) the keel bone exhibited
8 similar tumour growth as obscrved in case of W.L.H. bird,
but the growth was slightly pinkish and comparatively fimm
in consistency. The ovary was lobulated in appearance and
Consisted of nodular growths of 1.5 to 3.0 cm. in size. These
growths wore greyishewhite and fleshy ( Fig. 26).

X opie ch t= The tumour growths from the breast
Muscles were of sarcomatous in nature. There were whorls,
1ﬂt°liac1ng bundles of immature fibroblasts and sacnty collagen
fibre ( Fig. 27). The tumour cells showed pleomorphism and the
nuclel of these cells were hyperchromatic, large, rbund or oval.
The examinstion of the ovary revealed extensive invasion by the
Neoplastic growth which had completely replaced the ovarian

tissue. The nature of growth and snaplastic features were the



same as tho:g observed in the breast muscles.

Hepatoma or Hepatocellulax capcincmg:

Two cases of hgpatomas were encountered, one in
a White Leg horn ( W.L.H.) male of 13 months old ( R=223/72),
and other in Rhode Island Red ( R.I.R.) female of 6 month old
(R=207/72). |
Gross changesi= In R.I.R. bird ( R=207/72) the liver was
‘enlarged 3 times the nomal size and was moderately firm in
consistency. Thera were many pin-head size greyishewhite foci
scattered over all the lobes. Besides, there Qas a tumour mass
primarily located between the two lobes of liver océupying
entire substance of these lobes leaving only a thin rim of
hepatic parenchyma. In the other bird, (R=-223/72) the liver
was similarly enlarged 3 times of normal size and the surface
of the lobes showed illedefined haemorrhagic spots and minute
greyishewhite foci.
Microscopic chnagesi~ The liver in the W.L.H. bird (R«223/72)
showed complate loss of oderely arrangement of the hepatic cells
(Fig 26). The hepatdcytes exhibited varying degrees of anplesia

charact erised by more basophilic cytoplasm, laxrger oval or



round, hyperchromatic nuclei. Mitotic figures wexe less. The
disorganised hepatic cells, at many places, formed acinar
structures enclosing & lumen ( Fig. 29) and at places showed
adenomatous pattern of arrangemat. Connective tissue stroma
was gcanty. The liver parenchyma was markedly congested more
Particularly in and adjacent to the tumour mass. The vascular
#paces in these areas showed maxked dilataiion. In the other
bird (Re207/72) the neoplastic cells wexe arranged in form of
tubules and irregular cords, but no acinar arranfement was
observed. Connective tissue stroma was considersbly larger than
the previous case. The other featurcs of the tumour cells
Were the same as described in the earliex bird.
Neophroblastomgs -

This condition was encountered in a White Leg hom
( W.L.H.) cock of 9 month old ( R-181/72)
§ross changes:~ At the cloacal region there was a spherial
tumour mggs measuring approximately 45 x 50 mme in Alemeter
( Fig.3p8), The growth was sttached to the lower lobe of left

kidney and was firm, greyishewhite snd cut surface was pinkish



aﬁd fleshy in appearance.

icroscopie esi= The neoplastic tisgue showed proliferation
of equal amount of apithelial $issue and connective tissue. The
prolifersting epithelium formed many glomerular-like sgructures
an& tubular structures. In some areas the microscopic picturxe
resembled that of édenocarc!noma. There were solid, branching
cords of the epithelial cells and large cysts lined by cuboidal
epithelium were also observed ( Fig. 31). However, mitotic
figures were few and there were focal hzemorrhages in the

tumour t{ssue. Metastatic lesions ware not observed.
Osteopetrogiy:

Throe cases of osteopetrosis, two in Rhode Island Red
(R.I.R.) males { R=162/72 and R=264/72) and one in White Leg horn
(WeleH.) femsle ( R=263/72) of 6 to 16 months of age groups wore
recorded,
i= In the R.I.R. birds ( R=262/72 and 264/72) the

femur and tibis of both the legs showed exostoses at different
Places: These bones showed moderate convexity and irregular
thickening in poth diaphyseal and metaphyseal regions. The metatarsal
bones were extremely thickened and thelir scales were pronounced giving
the typical appearance of marble bone condition ( Fig+ 32).

The affected bones were very hard and cut surface showed & VeIV Narrm



narrﬁw cavity. In the W.LeHe bird ( Re263/72) thickening of
the leg bones ware moderate. .

Microscopic changesi= The boney trabeculse were primarily of
0sseous in nature, but some showed remnants of ostecblasts.
There was moderate to marked fibrosis of the intertrabecular
spaces and the osteoclasts showed degeneration and necrosis.
The central marrow cavity was completely occluded by the
newly formed bone and it showed fibrosis similar to that of
intertrabecular marrow spaces.

Barek'y discase:

Out of 20 birds subjected to a detalled
examination 1for leucosis involvement of the ovary with |
Marek's 4igease { M.D.)was encountered in one White Leg hormn
( W.L.H.) hen of one year old ( Re119/71).

Mmz- At necropsy, the ovary, showed small, soft,
greylshewhite nodular growths ranging from 4 « 6 mm. in diamater.
The ovary was nonfunctional. Similar nodulasr growths were also
found on mesentery and pancreas.

Micyoscopie changess~ Ovarian tissue was extremely infiltrated

with neoplastic cells of lymphoid series ranging from lymphocytes



to lymphoblasts. Among these cells there were some plasma
cells present. Some of the cells exhibiting vacuolated
cytoplasm and basophilic nucled were also seen. The tumour

¢ells gshowed marked pleomorphism and some mitotic flgures.

*u%
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DISCUSSION

Pathology of the tumour in poultry is a never ending
study and more and more investigations on this field would
contribute somethinoto the rehelm of avian oncology. In the
field of mamalian oncology, there have besn extensive studies
by different oncologists with regards to incidence, aetiology,
immunity, age, breed, sex, affact on the host, prediliction site
ot tumouy growth and finally characterisation of different tumours
based on their henign and malignant nature.

With the svian neoplasms, reports on a similar line
other than leucosis appears to be scanty. Investigation on
243 out of 4,840 chickens exhibiting difforent neoplasms were
studled and their epidemioclogical, gross and microscopic
features were recorded. In the preceding pages an attempt
has been mage to discuss these various aspects. Table 2 to 1O
sunnarieses these different aspects.

As mentioned earlier in this study classification
of avian loucosis complex has been followed as per Burmester
and Witter (1971) and sccordingly discussion partaining to

various aspects have been made.
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As in this study, neoplasms were never recorxded
beyond the age of 2 months, the birds postmortemed under this
3g® group have not been taken into consideratioﬁ& Similarly,
thése fowls in which postmortem examination could not be
conducted due to unfortunate incidents like rat : bites and wild
animals' attacks have been deleted from the total number of
birds necropsied.

Chubb and Gerdon (1957).havo described that
fowls are more susceptible to tumours than other domestic
animalg and there is high percentage of mortality due t& these
neoplasme. A critical asnalysis of the incidence rate of all
the 248 avian neoplasms studied together indicated that 5.06
Percent of birds succumbed due to these tumours and this
incidence rate was found to be lower than those described
by Olson and Bullis (1942), Campbell (1945), Darcel gt al.(1952),
Jordan (1986) and Ajinkya and Sardeshpande (1969),

‘The age group of fowls sustaining a very high
percentage of daath due to varicus formsof leucesis was
betwesn B to 12 months (Darcel et al., 1982). Moulton (1961)

while discussing the genoral aspects of mamalisn neoplasams,



also made a mention that in chicken the peak age of tumour
incidence is 2 feara old. Other works by Vi®raghavan énd
Nair (1965) showed that the youngest age group of chicks
affocted with neoplasm is 3% months of age and the oldest is
54 months. However, they opined that 12 months of age was the
average age of birds mostly susceptible with the neoplasms.
Devprakash Qnd Rajya (1970 a) in their report of A.L.C. have
described that the incidence is highest in the group of 1%
months and are followed by decreased incidence in 6 - 9 months
and lowest in 1 - 3 months age group. In this study, the age
group of the birds susceptible for sll types of neoplasms was
analysed from the age raecorded at necropsy. It was obsorved that
the highest age group most susceptible for various types of
Neoplasms including the tumours of leusosis/ sarcoma group was
8 -12 months of age( Table 3 and 4 ) and the lowest age of
fowls found to be affected with neoplasms was 2 months of
8ge, which confimmed the findings of earlier workers including
Biggs and Payne (1967).

With regards to the sex Vieraghavan and Nair (1965)

and Devprakash and Rsjys (1970 ) reported females are most



susceptible with all forms of leucosis than males. On the other
hand with osteopetrosis males are affected more than the
females ( Moulton, 1961 snd Viraraghavan and Nair, 1965). In
$he present study with all types of avian neoplasms, similar
observations wera recorded confirming the findings of earlier
workers., Further it was observed that in leucosis/ sarcoms
group, visceral lymphomatosis was encountered in large
numbey of females and among the tumours other than leucosis/
S&rcoma group neoplasms affecting the reproductive system were
more common ( Table % and 6).

The influence of breed on the development of
hedplasms in the fowls, particularly in relation to A.L.Ce
have been reported by Dudley o al. (1941), Davis gt al.(1947)
and Nightall (1956). Chubb and Goxdon (1957) obsorved @
significant difference in the incidence of leucosis either in
lighter or heavy breeds or the breeds of either group.
Viraraghavan and Mair (1965) were of opinion that the incidence
was highest in White Lng'horn brecds followed by other indigenous
greded, Rhode Island Red and Black Astrolop birds in order of

frequency. In contrary highest incidence of A.L.C< was observed
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in the birds of cross breed and Rhode Island Red and lowest
in White Leg homn ( Devprakash and Rajya, 1970). In the present
study, the tumour of both leucosis/sarcoma and of other group
were mors in the White Lag horn byeeds followed by Rhode Island
Red, Black Astrolop and Indigenous breed ( Table 7 and 8 )« Thus,
this observation sépported the findings of Viraraghavan and
Nair {1968). The low incidence rate in the breeds of Black
Astrolop and indigenous breeds of birds may be explained due
to a small number of such birds roceived for necrodsys

Seasonal incidence of tumours in fowls have been
Teported by Campbell (1983), Jordan (19%6), Smith and Long (1959),
Jungherr and Hughes (1965). In Indis Viraraghavan and Nair (1963)
and Devprakash and Rajya (1970 a) have stated that leucosis was
highest in the colder months and lowest in the hotter days of
the years, In the present investigation the highest incidonce
with the tumours of leucosis/sarcoma group was rocorded in
November to January, thus confiming the ocbservstions made by
earlier Indian workers. But, with the tumours of other group
more or less equal percentage of incidence wos encountered in

colder and hotter months, thereby indicating the absence of
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significant role played by the season on the epidemiological
characters on these tumours ( Table 9 and 10).

Frequency of involvement of differeﬁt organs in
leucosis has been reported by Olson and Bullis (1942), who
stated that l1iver, kidneys and gonads ware involved in the order
of frequency followed by spleen and other organs. Viraraghavan
and Nair (196%) described that liver, kidney, spleen were the
organs asffected Qith higher frequency followed by ovary.
Similar observations have been made by Devprakash and Rajya
(1970 5 ) with slight varistion in the involvement of gonads.
In their report gonadal involvement was lower than the involvement
of lungs. In this study the involvement of liver, kidney, spleenv
and gonads were inorder of frequency, which went to support the
observations recorded by Olson and Bullis (1942) and Viraraghavan
and Nair (196%) md Devprakashs and Rajya (1970 a ) in respect
of lungs, Involvement of skin, comb, skeletal muscle and
oesophagus were encountered in a few fowls ( Table 1).

The gross and microscopic observations of avian
Neoplasms of gifferent tissue origin were similsr to those

Teported by Moulton (1961), Ajinkya and Sardeshpande (1969),



Devprakash and Rajya (1970 a ), Parihar and Singh (1971) and
Ahmed and Sastry (1972). However, certain interesting
ohservationg were obtained with regards to the involvemant of
different body systems with leusosis. It was noticed that in
majority of the cases four or more than four systems were
affected and in some cases out of 9 systems, 7 systems showed
the involvement of their organs ( Table 2 ). The digestive system
was involved in all the cases followed by ganital system. Other
three systems like haemopoietic, urinaxy and respiratory were
sffected in equal number of c ases and any of these formed the
combination with the organs of digestive and genital systems.
It was also interesting to note that the liver, in the digestive
system, was affaected in all the cases. The skin and comb were
éffected in four out of 20 cases and the skelotal muscle only
in one Case.

In the present investigation attoépta were made
t0 record the incidence of Marek's disease ( MD). Gross
@xamingtion of the nerves of five out of twenty leusotic
birds showing paralfsis failed to reveal any lesions suggestive
of MD, Histological examination of the tissues of these paralytic

cases including 1% other leucotic birds revealed ovarian lesions



in one case indistinguishable from that of MD. However, the
presence of typical MD cells as reported by Devprakash and
Rajya (1970 b ) were not seen in this csse. The skin had
also the lymphoid cell infiltration, but without any vacuolar
degeneration and presence of iclusion body in the feather
follicular epitheliums Mohanty et al. (1971) reported that
in the classical form of the disease,in addition to pathognomonic
lesions in nerves, brain and visceral organs the skin shows
Vécuolay degenerative changes and inclusion bodies in the feather
follicular epithelium, wﬁexo a# in acute type the lesions are
Present in the visceral organs and nerves, but no evidence of
inclusion bodies in the feather follicular epithelium. Although
MO systematic examinations could be made in this study, based
UPon the ovarien lesions one case of MD in a fowl was diagnosed.
Further detailed invastigation on this discase in this
department are in pProgress.

while snalysing the special features of other
tumours in the leucosis/sarcoma group it was noticed that
fibrosarcoms involved thekeel bone in tweo birds, one of which

showed metastasis to the ovary. This was in accordance with the



observation made by Ajinkya and Sardeshpande (1969) in respect
of ovarian involvement.

Hepatoma and hepatocellular carcinoma with or
without metastasis to the ovary have been reported by Sharxma
(1968), Ajinkya and Sardeshpande (1969), Sah et al. (1970),
Ahmed and Sastry (19720 including many others. In this study
two cases of hepatocellular carcinoma without metastasis were
encountered and the geoss and microscopic changes were in
8ccordance with the earlier workers:

One case of neophroblastoma &nvolving the lower
lobe of the left kidnay of a White Leg horn cock was
eNCountered and its gross and microscopic cbservations were in
agreemont with those described by Moulton (1961), Krishnan(1969),
Ahmed ang Sagtry (1972). |

Avian osteopetrosis characterised by periosteal
and endogteal proliferation of imsature bony tissue occluding
the laguna. and marrow spaces and without evidence of malignancy
have Leen degcribed by Knezevic and Majanovicova (196%), Bligs
and Pellogrino (1965) and Sanger g% al. (1966), Virsraghavan

8nd Nair (1565) while secording 7 cases of osteopetrosis in their
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investigation have also observed involvement of visceral organs
in some birds. In the present study, 3 cases of osteopetrosis
involving both legs of 2 R.I.R. male and 1 W.L.H. female birds
of 6 to 16 months age group were encountered. The histoldgical
feature tallied to those of second stage of development of
osteopetrosis as described by Moulton (1961). As the visceral
organs wers not examined in these cases, the nature of lesions,
if there were any, could not be explained. Since there was no
evidence of malignancy in the lesions examined the tumourous
condition was suggested to be of primarily proliferative
osseous growthe

Among the group of the connective tissue tumours
fibromas sffecting eyes, skin, wing, neck, chest, lungs,
intestine, ovary and oviduct and mymomas involving skin and
stifle joint of fowls have been reported by Singh and Singh
(2968), Ajinkya and Sardeshpande (1969) and Ahmed and Sastry
(1972) including others. In the present study each one case of
fibroms and myxoma involving the leg bone and suricular walls
of heart of one R.I.R. and one W.L.H. hens were encountered.
The occurrence of myxoms on the auricular walls of a fowl in

this case seems to be a rare one and no such reports appaar to



be available in the literatuf$ which went to agree with the
views of Moulton (1961), who has stated that rarely this tumour
arises from the endocardial surface of the heart. The gross
and microscopic observations of fibroma and myxoma were similar
to those observed by earlier workers except the presencs of
pigmant laden histiocytes as reported by Singh and Singh (1968).
Tumours of cartilage cells, chondroma and
chondrosarcoma are very rare in the chickens ( Feldman and
Oleon, 196%). Kolte at al.'1969) and Ahmed and,Sas&y (1972)
have described each a case of chondroma. In this present study
8 case of chondroma arising from the breast bone of a W.L.H.
hen and a case of chondrosarcoma arising from the cloacal region
©f 8 R.I.R. hen were encountered. The exact site of development
of the chondrosarcoma was not pin pointed. However, it was
suggested that the possible site may be from the flat bones of
the pelvic girdle. Further, the report of chondrosarcoma, in
| this study was a rare one and there has been no reports about
this tumour in the aveilable literature. The gross and microscopic
observations of these tumours were in agreement with those
dosctib.a‘uy above cited workers.

Smooth muscle tumour, leliomyoma of the ventral
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ligament of t he oviduct is a most common neoplasm in chicken
( Feldman and Olson, 196%). They have also stated ghat these
are slow growing tumours and their effect on the oviductal
function depends upon the site of development and size of the
tumour, Olson and Bullis (1942) stated that increased oviductasl
motility in heavy layers has a close relationship with the
development of leiomyoma in the mesosalpinx. In this study of
3 cases of leiomyoma of mesosalpinx in two W.L.H. and one R.I.R.
~hens of | to 1% year age group were encountered. The gross
anﬁ microscopic changes were similaxr to those observed by
earlier workers including Ajinkya and Sardeshpande (1969) and
Ahmed and Sastry (1972). As these birds, were in their peak age
of production and also wéro in the group of heavy layers, the
genesis of laiomyoma in these cases may be similar to those
described by Olson and Bullis (1942).

Epithelial tumours of either nature in this study,
involving the reproductive system of fowl, were encountered
in highost pumber. This observation was in accordance with
Schneider (1926), who stated that genital tumours comprise half
of all the avian neoplasms. In some cases metastatic lesions
on the serosa of intestine, masentoxy and pancreas were observed

fulfillino the condition of transceelomic transplantations
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The g:0s8 and microscopic foatures were similar to those
described by Guarda (1957), Feldman and Clson (1963), Krishnen
(1966), Ajinkya and Sardeshpande (1969) and Atmed and “astry
(1972). The involvement of ovaries by neoplasms more than other
organs hag been reported by earlier workers. In the opinion of
Jackson (1936), Kronberger (1962) and Feldmsn and Olson (1963),
increased susceptibvuit.y of the ovary td neoplastic conditions
is mainly due to its constant functional activity. In this
study similar opinions were offered in respect of this organ.

Tumours of the mesothellal cells affacting the
peritoneum and serous covering of the abdominal organs and with
or without metastasis to liver have been reported by Patnaik‘
and Mohanty (1970) and Anmed and Sastry (1972). In this study
One case of mesothelioma developing on the peritoneum of & |
R.I.R¢ hen was encountered and the gross and microscopic lesions
were similay to those described by earlier workers. However, no
$1gn of metastasis into any of the visceral organs was ocbsorved
in this Case.

Tumours of the blood vascular system, haemangiomas
of cavernous type, affecting the liver and skin of fowls have
been described by Christopher and Rao (1964), Ajinkya and
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Sardeshpande (1969) end Ahmed and Ssstyy (1972). In the present
study, & single case of cavemnous heemangioma involving the

liver of a Vi.L.H. hen wss reported and had similar gress ond
microscopic features as described by sbove cited workers.

Multiple neoplasia in chickens is a rare condition snd

was described by Babic, (1931), Sackson (1936), Olson and

Bullls (1942) and Zaki and Mohiuddin (1968). In bovinesand

canineg 4t has been reported by Soyd et gl. (1909), Feldman (1928),
Mulligan (1944), Rame Rao g gl. (1966) and Sastry et gd«(1971).
In the present study a case of multipla neoplasia in a White

Leg horn hen of 1 year old was recorded. It was interesting

to obsarva two beniqgn nenplasms of diffarent tissue origin, which

were diagnosed as chondrima and haemangioms of Beel bone end liver

respaciively.

*iew



SUMMARY

In the present investigation the incidence and

histopathology of different neoplastic conditions in chickens

were studied. Out of 4,840 fowls necropsied, 24% fowls with

different tumours were examined in detail and their gross and

microscopic features were recordad. The incidence of these

neoplasms: with regard to aqe.‘ breed and sex were also dealt

with. The table 11 sunﬁarises the percentage of different

tumours encountered.

Table. 1l.*Percentage of different avian neoplasms between

2 months to 16 months age and above.

3},: Forms of tumours No affected Percentage
i« Lymphoid leuccsis 212 86.%
2. Fibrogarcoms 2 0.8
3. Hepatoms 2 0.8
4. Nephroblastoma 1 0.4
3e  Osteopetrosis 3 1.2
G« ®Marek's disease (MD) 1 5.0
7. Chondroma 1 0.4
8. Chondrosarcoms 1 0.4
9« Fibroms 1 0.4
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10. Myxoma 1 0.4
il. Lelomyoma 3 1.2
12.  Adenocarcinoma ( Gvary) 9 3.6
i3« Paplllaxzvcystadenccarcinoma 1 O.4
(Ovary)
14  Adenocarcinoma ( Oviduct) 5 2,00
15¢  Mesothelioms 1 0.4
16,  Haemangioma 1 0.4

* Analysis made in detail on 20 leucotic birds

The general incidence rate of the tumours was
9.06 percent: The age groups of birds mostly susceptible for
811 types of neoplasms was 8 = 12 months. Females showed &
Righer percentage of mortality than md es. On the other hand,
males with osteopetrosis were affected more than the femsles.
The highest incidence of tumours was recorded in white Leg homn
(W.L.H.) birds followed by a low incidence in Rhode Island Red
( R.I.R.), Black Astrolop ( M.A.) and Indigenous breeds.
Tumours of the leucosis/sarcoma group were recorded in
highest number in winter months followed by a low incidence

in hotter days. But the season seemed to have no influence on
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the tumours other thanleucosis/sarcoma group. In leucosis/sarcoma
group, lymphoid leucosls, fibrosarcoma, hepatoma, nephroblastoma
and osteopetrosis were recorded. Out of 20 leucotic fowls
examined in detail, Marek's disease (MD) was racorded in one
case. Other neoplasms encountered in this study were chondroma,
chbndrosa:comg, fibroma, myxoma, la:lbmyoma. adenocarcinoma,
mesothelioms and haemangioma.

In lymhoid leucosis liver was the organ, most
canmonly affocted followed by kidney, spleen and ovary. The
gross and microscopic features of different tumours wore

describad, classified ond their different aspocts were discussed.

w*he
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Table 3. * Age incidence of tumours in Leucosis/Sarcoma Group

1 Age groups ( months)
Forms of tm! 24 X 48 % 812 ¥ 1226 % 16=above %
Lymphold 29 118 48 195 55 2.4 4l 167 0B 18.9
Fibrosarcoms - - - - 2 0.890 - - - -
Nephroblastoms - - - - 1 O.4 - - - -
Osteopetrosis - - b § O.4 1 C.4 1 O.4 - -
Total 29 11.18 SO 20.3 %9 24.0 43 17.5 » 15.9

* fnalysis made on the basis of a total numbet of 245 birds with

tumoukous condition.

1"



Table 4. * ige incidence of tumours other than Leucosis/Sarcoma Group

 Forms of tumours { e s ( men
2«4 % 4-8 - 4 8=12 4 1216 % 16=above %
“hondrosarcoma - - - - 0.4 - - - -
Fibroma - - - - - - i 0.4 - -
wxm - - - - - - - - l C.4
Adenocarcinoma - - - - ‘
~ (Ovarxy) 4 1.6 3 1.2 2 0.8
Papillaxy - - - - - - - -
cystddenocarcinoma i 0.4
(Ovary)
Adenocarcinons - - . _ .
{Oviduct) - - 2 0.8 2 0.8 1 0.4
;I!Esotheiioma - - i O.4 - - - - - -
Heemagioms - - - - 1 04 -~ - - -
Total - - 2 0.8 10 4.0 6 2.4 6 2.4

# Analysig made on the basis of total numbexr of 245 birds with

tuncurous ccndition



Table 5. * Sex incidence of tumours of Leucosis/ Sarcoma Group

.Lgc-*

F]
Forms of tumours & Male Female

z No. affected % No.affected %
Lymphoid leucosis iy 31.4 13% 55.1
Fibrosarcoma 1l 0.4 ) § 0.4
Hepatoms ) § 0.4 ) § 0.4
Nephroblastoma 1 0.4 - -
Ostesopotrosis 2 C.8 1 0.4
Total : 82 33.4 138 56.3

* Analysis maide on the basis of a total number of 24% birds
with tumcurcus condition



Table 6. * Sex incidence of tumours other than Leucosis/Sarcoma Group

Forms of tumours i Rale | Female

| No. affected % No. affected %

0 |
Chondroma - - 1 0.4
Chondrosarcoma - - L 0.4
Fibroma - - 1 0.4
My xoma - - 1 0.4
Leiomyoma - - 3 1.2 .
Adenocarcinoma {Ovary) - - 9 3.6 g‘
Papillary cystadenocarcinoma = - 1 0.4
Adenocarcinoma ( Cviduct) - - 5 2.00
Mesothelioma - - 1 0.4
Haemangioma - - 1l 0.4
Total - - 24 9.6

#* Analysis made on the basis of a total number of 245 birds
with tumourous condition



Table 7. * Incidence of varicus foms of tumours in LeucosidSarcoma Group
among different breeds of birds.

Forms of tumours §  W.L.H. R.I.Re BeAo Indigenous Total

- No. % No. % No. ¥ No. ¥ No. %
Lymphoid Leucosis 90 36.7 80 3.6 34 13.7 8§ 3.2 212 86.%
Fibrosarcoma i 0.4 i 0sd = - - - , 2 0.8
Hepatona 1 0.4 1} 0.4» - - - - 2 0.8
Nephroblastoma 1 04 =~ - - o= - - ) § 0.4
Ostecpetrosis i 0.4 2 0.8 - - - - 3 1.2

* Analysis made on the basis of a total numbexr of 245 birds with
tumourous condition.



Table 8. * Incidence of various forms of tumours other than
Leucosis/Sarcoma Group

Forms of tumours z W.L.He R.I.R. B.A. Indigenous Total
i No. % No % No % No % No %

Chondroma 1 0.4 - - - - - - 1 0.4
Chondrosarcoma - - 1 0.4 =~ - - - 1 0.4
Fibroma & 0.4 - - - - - - 1 0.4
Myxoma - - 1 0.4 = - - - 1 0.4
Adenocarcinoma 3 1.2 4 1.6 2 0.8 - - 9 3.6

(Ovary)
Papillary cystade~
nocarcinoma(Ovary) 1 0.4 - - - - - - 0.4
Adenocarcinoma 2 0.8 2 0.8 1 0.4 - - 5 2.00
= (Oviduct)
Mesothelioma - - 1 0.4 - - - - 1 0.4
Haemangioma 1 0.4 - - - - - - 1 0.4
Total 11 4.4 10 4.0 3 1.2 - - 9.6

24

* Mmalysis made on the basis of a total number of 245 birds
with tumours conditions.



Table 9. * Saasonal cccurrance of various foxms of tumours in Leucosis/Sarcoma

Group
Formms of tumcurs r Season

Nov. to Jan. § Feb. to April } Mav to July ust to Cet.

No. % %r"o % g No % ! Nc. %
Lymphold Leucosis 92 ar.s 62 2%.3 20 8.1 3o 15.5
Fibrosarcoma ) § | C.4 - ,’ »1 04 o -
. 1
. . SN
Hepatoma - - 1 Cod = - 1 0.4 T
Nephroblastoma - - - - .- - 1 0.4
O%toopet:osis ) § | C.4 - - - - - 4 -
Total 94 48.3 63 2%.7 21 8.5 . 40 16.3

* Analysis made on the basis of a total number of 245 birds
with tumourous condition.



Table 10. * Seasonal occurrance of various forms of tumours other than
Leucosisg/Sarcoma Group

Forms of tumour) Seagon
Nov. to Jan.  Feb. to Aoril 1Moy to July _August to Cct.
No. x No. % No. % No. %
Chondrosarcoma - - - - - - 1 0.4
Fibm - - - - 3 0.4 - -
Myxoma - - 1 04 - - - -
Leiomyoms - - 1 Vel - - 2 Cc.8
Adenocarcinoms . - i
4 1.6 i O.4 1 C.4 3 l.2 o
(Ovary) | Y
Pspillary cystadeno-
COI'CM ( Ovary 1 0.4 - - - - - -
Adenoc axcinoma
\ (M&K:t) 2 0.8 - - ) | 0.4 2 0.8
‘( tal 7 2.8 % 2.0 4 1.6 5 3.2

A

#* Mnalysis made on the basis of a total nymber of 245 birds with
tumcureus conditions.
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