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INIRODUCIIOII 

In Indl. the poultlY lDae' and 8gg1 constitut. 

en imponant source of animal plOtein to meet the plOteln 

I"equlrement of h._ food. This inC" ••• " demend for animal 

pnteln has .rou •• d a 9-.t conelousna.8 in the mind. of the 

POUltry bneden of both Govemment and private •• c'o~. to 

speed up the poultzy industrr. With the incre ••• " poult.zy furning 

activiti •• and with the laport of n_ hl0h yieldino breed, of 

bil'd, meny exotic diseas •• heve been lntl'Oduced and thue t.he 

dlsea •• problem h .... l.en up. Pe.rulal of the annual "PO" of 

the Pathology department of the College "wal.d th., -ono 
the vuloul dis ••••• conditions that c.u ••• high mortal It, U!t 

bl~d. ef difler.," ege glOup,. neopl •• tic condition ..... 

held n.ponslble for. l_l'Ve numbeso of death toll.' It, no' 

only_ l'8$u1" 1n • heavy 1 ••• ,. the poult.., keep ... , but. 

1t !IIp.d ••• 1 •• t.be P"On' •• f poult.zy development. 

M then ere relet.1.ely littl. publlshe. da'a 

on the ".,.m.ti. investigation on the incidence 1ft. OIQlftwla. 

di"ribu\ion ef .ponlaneau. t\lftOUI" in fowla more 

P'l'tlcularlyln the s,,,. of Ori •••• the In •• ltg.'ion w •• 



INTRODUCT1°lt 

In India the poui tlf lila at and egg. constitut. 

en imponan' source of an1mal prote1n to meet the plOt. 

:requlzement of h\Dan food. This ben.sed demend for animal 

. pntes.n has aroused • gzeat coneiousneaa 1n the minds of the 

POUlt~ bneden of both Government end private .ecto~. to 

speed up the poultzy lndustlY. With the incre ..... poultzy falming 

activitl •• and with the lmpon of new hl,h yialding bneds of 

bird, many exotic diseas •• have been lntl'Oduced .. d thus 'h. 

disea •• Pl'Obl .. h.ll'laen up. 'eNINof the 8MUe1 "PO" of 

the Pathology depaftmen\ of the ColI ... "veal.d that -ono 
the various dis ••••• conditions that cau ••• hlgh mortality ~ 

birds If diff.rent age group" neopl •• tic condition .... 

held zeapon,lble fo~ • 1.~e numb.~ of death '011. It. not 

only. ntul" 1ft • heavy 1 ••• ,.the poultlV keep.)', but. 

1t Slaped •• all. the Pl'OQft" .f poultJV development. 

Aa there ere relatively 11ttl. publishe. d.,. 

en the IYI,.m.tic investigation on the Incidence aft' elgaRwlle 

dlltrlbu\lon ., spontaneoul t\DOUS"1 in fowl. More 

P'l'tlcul.rly in the Std. of OriSI" the inwltlg.,lOft wa. 
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undertaken to study and classify different avlanneoplasma, 

10 that it may help both the field and laboratozy work.,. 

to arrive at • proper d1aOnosla • 

••• 



REVIEW OF LlTeRAtu!\i 

For the seke of convenience and better 

~d.ntandlng the literature on tumours of different. tissue· 

origin have been zeviewed separately. 

TypOUb of cgoo8ctly! tlssu,. 

Jackson (.L936),iri>'a •• lies .f 203 neopla .... of 

chickena, listed 24 malignant c::onnective tissue t\Doul", 

which lnc1 uded 1 fi.sarcoma. 1 myxo •• :rcoma. 1 os\eochcndn

Sll'COIIa, and 1& hlstiocytic sarcomaa. Subsequently, ccao •• (1940). 

Olson and Buill. (1942), Campbell (1943), lyer (1960), 

Pahk (1960). Dhodaplcar (1961). Rao (1968) Singh (1961). 

Singh and Singh (1968) Kolt. • .Il.ll.(1969), Aj1nkya and 

Sal'd •• hpand. (1969), Parihar and Slnvh (1911) .-d Ah.med and 

s •• tzy (1972). lnadd1tlon t.o the tumouS-I nported by .arll ... 

work_ .. , have "cord." the occul'nnce of flbzo .... lipoM., 

IIp.azeoma. ayxOlia. ehondJ:OU. nryxofllJlOm. end ._ 

undifferent.lated t\lDOU&-,.i 

I-oura !f !DIIS" " •••• 

RhabdOll •• have b •• n considered •• on. of the mo.t 

raft 'unoun in poult.ay- Ol.on end Bulll. (1942). C.pbel1 •• 



Appleby (1966), Sab and Sham. (J.969) and Ahmed and S •• tlY (1912) 

includlng many oth ... 8.rllel' worken in th..:1J' SUIV., of varioul 

baopla ... in chickens have ~apoJt.d this tumour both 1n hens 

and cock, affecting the skeletal muscl. of hip and pact_ral 

"g1ons. and the cardiac musel ... Single ca ••• involving the 

mesentery. subcutaneou. and thoraclctlssues have been al •• 

recorded ( Campbell ,n' Appleby, .1.966). 

Tumours of SIIOOtb muscl .. an _ong the COIIIJlO, ... 

neoplasml of chicken.. Out of 43 tumouJ'S of the f._l. 

np~duct lva eVI'_. Jacklon (1936) obs8.rve. 1& leiomyoma •• ' 

SUb •• que.,'ly, Olson end Bulll, (1942.), Awadhlyali.ll.(196B). 

Sheba and Sinoh (1968). Art- (1961). Patnellc (1969). Ntvole 

(1910,) end Ataed and S.lt IV (1972) have repofted tbis 

tum'" in the fowl, affecting the ... o,alpinx of the oviduct. 

1\110.. If !p1'bl11.1 '&!IUI' 

The repo .. '. of papit1.a. in chick_". an '.'hlMl, 

J'.l".~ They hIVe been oce.slonally "corded en tbe ... oph.out. 

COllb~ fee' and wlt,l .. ( Olson and Bulll., 1942 and ,.ldaa8ft and 

81 .... 196&).' '.rib ... end Slnoh (1911) have encount_h. I ca •• 



of papilloma of abdominal al~.ac membrane. 

Adenoma. occurtng in tbe oVary, oviduct, 

proventriculu., olzzard. liver and thyroid of fowl. have been 

:reponed by Goss (1940). Olson and Builla (1942), C __ Il 

and Appleby (196~) and o'h.~ earl leI' workeH. TheNafter, 

numb ... of ca ••• of eden._ a.risin; froll different ol'g". wen 

I'9pol't.ed by Parih •• and Cbouhen (J.96~). Singh (1968). 

Art- (1968) and ~1nky. and Sardeshpand. (1969). Olson and 

Buill, (1942), lUi.brlan (1966) and Awadh1ya and J.in (1961) 

have zepozt.d papillazy eyet.deno •• and cystic .d.n~ 

affect,1ngthe ,lzzll'd and the ovar:y.~ 

Adenocerein ••• of different OJ:gaftl .apeciallY 

of tb. I.al. I'8p1'Oductl" 'raet. an conaldend to b. th. 

mOat COOIII .. neoplastic eondl\lonl. lnvolvementof the ovary 

..,d OViduct by thls \umoUI: wen npoJ't.d by n\lJlbe,. of 

worke" ( Jackson, 19361 auel'd., 19&11 Kronberg •• , 19621 

~.,1968. Goodchild and Coope", 1968, awalbd.ek .11&.,1968. 

Aj1nkya Iftd s ... deshpand., 1969, Goodchild, 19691 Nevol., 1910 b. 

Sahu and Rao. 1911 and AllIed Iftd laltlY, 1912).: AdenocalCln •• 

• f the cystic type wen 1110 "pon." by •• dhl,. 1ft. Je1n (1961), 



Mehrotra .!1.1l. (1969) and Reo !1.11. (1911).~ Adenocarc:lnome, 

.rislng frora glazaI'd ( Feldman and Olson, 196& and Ajinky. 

'and S.rdeahpand.. 1969). intestinel ( Jackson, 1936. fel ... 

and Olson, 196', Aj inkya and S.l'deshpand., 1969 and ~d and 

Sa,t.lY, 1912). pancreas ( Babic, 1931 and Olson and Bullll.1942). 

k1dfteya ( 'Bablc, 1931), lungl ( ~pperly. 193&; AJlnkya and 

SUdelhpande. 1969 and Shama and Kuppuswamy, .1910 a) _n 

allO "ported. 

a:ranulo,. cell tumour •• raft neopl ... affect.inQ 

the ,ova'Y0f chlcken~ wa. repon.ed by Shuk18 and Iy." (1960), 

Pandlt »..11. (1964), Awadbly. and -".in (196.,). Sh •• a and 

S~~h (1968). Shame end Kuppuswamy (1910 !). The let te .. 

.u~ho .. a1,. reported the met •• tas •• 1nto intestln •• , pancle •• 

'fld -sent'lYe' 

The occurrence of hepatic t"ouJ'a in chicken •• 

both ben1gn and m8llonant, have been deserl.,.d in the 

llteratun 'I'0Il t,1 •• to t.1IIa •• ~ Jackson (1936) In ' •• el'l ••• , 

a03 neopl •••• of fowl •• ncount.zed only one ca •• of 

hepatocellulaz- carcinoma. Ol8on and Buille (1942.) "corded 

tbn. c •••• ofben10n hepat01la. 1n chickens. R."lffe (1961) 

~n hi.. lu.rvey of tUllOUZ" fl'Oll 1901 to J.946 in bi,de. encountend 



2 case. of malignant hepatomas. In Indi. hepatomas and 

hepl\ocellul.,. carcinoma in fowl, have been reported by 

Christophel' !1 .I!-; (1968). Kolte .I1.1l. (1968), Shal'lll (1968). 

Zakl and Mohluddln (1968). Singb (1968). S.hl1 .tl.{191O) 

and Ahmed and S •• t.1Y \ 1912). 

IunaoYl'I of Me!Oth,llMl' 

Ibe,. and Ma1ke (1932,) J.-8Corded 4 c •••• of 

mesothel-loma ., ped.toneu-. Olson and Bu111. (1942) de.cribed 

one c ••• of •• lOth.lla •• in • 9 montb old pullet. In India. 

Patn.lk (1970) and AhMd and S."IY (1912) have nponed •• ch 

• c... of .... othe110ma affecting p.riton ..... 

r"'9un of b'ood "'SU1., Uat •• 

TmaouZ's of thi. n.tun aft relatively very raft 

and have been occ,.lon,lly _pone. by Bablc (193.1..). Heira (1931) t 

Olson and Bulll' (1942) t J_ ... ..,d W_enhove (19.). 

ChristoPheI' .,.d Rao (J.964). Campbell end Appleby (1966). 

Sh'.1 (1968), Perihll" and Singh (191J.) IIftd Ala.. and S •• t.~ 

(197a). H".ngloma ., cavemoul and paplll.zy type wen npol't .... 

",mtDq'optl'CY~9'11 

'eNsa! of lit.rltue did no' .. veal fnquen' npons 
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regarrllng th1s tumour. Only Sastry .!! .J!.(1961) and Ata.d and 

S •• tzy (1972) reported 2. ca ••• of haemongioporicytoma. frca the 

neck %egion of bena. 

AyilA leucosis somp&el' 

The literature on this subject 1. so extensive 

that 1. t 1s not possible in • review of t hi. natuft to do 110ft 

than de.l briefly with the mol' general feature. encountered. 

P'u.I'ther moa-e, mueh of 1t bas been reviewed in books and monog~aph. 

dealing it, different .epactal Thezefore, only tbe m.ln work. 

here Ire xeported. Th. classification made by BUlmest.~ and .1tt.~ 

(1971) was followed in this cas •• 

A. Leucosis/,.rcoma group_. 

1. Lymphoid leucosis (L.L.) 

a. My.labl •• totil ( Laue_Ie) 

3. MyelocytOl1atoal. ( A 1.ucaem1c OJ: leucaem1c) . 

4. irythlObl •• toal.a- a. P"llfera.,l .. 

b. An .. mi • 

. &. Plbro,.I'C01I" ando'hellOll •• haPdOlll. an .. 

n.phrobl •• '.I.' 
6. O,te.etl'O"'l 



B. Marek's disease 91'OUPI-

Lymphoid leucosis represent. t.he most e OImlon 

type of avian neoplasia. Goal (1940) in • series of 7, 408 

neoplasms of birds. encountered 991 ( 13.4%) leucotlc t1.lTloun. 

Olson and Bulli. (1942), in their studies of the distribution 

of leslons in chickens found that of 213 eases of lymphocytoma, 

the liver, kidney and gonads wen involved in '0-'5% of the eas •• , 

the spleen 1n 43" peritoneum and adnn.l 30~, bone marrow. l*ngs, 

heart. pancrea', intostine, prov .... triculu. and blood 1n lo.20~ 

and akin, muscle, tbymus, thyroid, parathYl'Old and oviduct 1a 

l •• than lo,c of e ••••• In India, Vlraraghavan and Nail' (1965) 1n 

thei~ eleven year survey encountend 132 ca... of avian leucosi8 

compl.. among 9~2 chickens autopsied, giving an autopsy incidence 

of 13.9~ and the chicks were of ~ months and above age group. 

Subsequently, Hemaley (1966); C..,.11 and Appleby (1966), 

Peterson .t1.11. (1966). Carda Apal'1cl .t1.tl. (1961). awengemol 

(1967), Clanek (1968), My- (1968), Singh (1968), Sahu (1970), 

Hayak and Pl'adhan (1971), Burm.ster and Wit tel" (1971) and other 

earlltr workers have reported the incidence anj inYolvement of 

val'lOUI 01'g1l\1 in l,..hold leucosla. 

The oceurnnce of olteopetrosl. 1, • ran condition 

1n avian l.ucoal. complex 91'OuP. Junghe.. .,d Hug"" 



(1965). Knezevic and M.rjanovlcova (1965). Blltz and Pellegrino 

(1965). S.nger !1.!!. (1965 and 1966) and BUIII •• ter and Witter 

(1911) have recorded the occurrence of thi, condit1on mainly 

1n the leo and wing bone. and ranly in the bre.I' bon ••• , 

other '\IOoUS's of av1an leucosis gxoup such a. 

myeloblast.oll, ( B.yon. J.9~ and 'unh. 1931), myelocytomatosla . 
(Olson and Bullis, 1942. l.erbovyd... and Rog.~. 1960 and Ahud 

and S.ItI'V. 1912). ezythlOblastosla ( Pl,on and Bulli., 1942" 

Campbell. 194&. Vlrll'agh.van and "'a1l't J.965 and lallbank and 

Stubbl. 1966). flbro •• J:Coma( IY81', 1960, Dhod.pkar, 1961. Rao. 1968, 

Ajlnky. end ~ard.shpand •• 1969,PlrlhaS' and Singh, 1911 and 

Ahmed end ;:il.try, J.9T.l). hepatomas ( 0110n end Bullil, 1942, 

Chrl l toPh81'.!1..1l..,1968 and Ahmed and Sastxv. J.912) an. 
ntphnbla.tCll8 ( Walte,..Il a., 1962. Helmboldt and Jonne,.. 1966, 

Krishnan, 1969 and Ahmed and .:;, •• tzy. 19'72) _n reponed. 

Marek" di ••••• ( Neural lymphomatosis, fowl paralyai,) 

.a. f1n\ dl ••• hd by Mirek (1901). 81gg1 (1962 end 1961). 

Wigbt (1962 • • b and 196& ). B100I and Payne (1963). 

81". !1.tl. (196&). Nakaoawa (196~). Payne II\d Biggl (1961). 

tint and Chute (1969), Uos-d., .I1.1l. (1969). lab" •• (1910) •• 
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many other workers have reported the incidenc.. gross and 

histopathology of nerves and other affected organs. Nazerian 

and Burmester (1968), Ahmed and Schidlovsky (1968), Epstein!1 Al. 

(1968); SchidbvskY!1 sl.(1969) have demonstrated intracytoplasmic 

virus particles in epithelial cells of various tissues, while 

Wight (1969) could not detect virus like particles in peripheral 

nerves. Biggs .!i .s!. (1968) studied the relationship between 

Marek's disease and coccidiosis and stated that infection with 
I 

Marek·s disease virus increases the susceptibility of chickens to 

coccidiosii. Burmester and Witter l1971) report.d that females 

are more suscept~ble and chicks under age group of two to six 

Weeks are susceptable with a peak mortality at 12-30 weeks. 

In India Viraraghavan and Nair (1965), Devprakash 

and Rljya (1970). Sharma!!.I!. (1971). Gowada and Mahiuddin( 1971) 

reported' some cases of Marek's dlse'ase in chicks affecting 

valtoul nerves and visceral organs. The significanc. of 

lactl~dehydrogenase activity in diagnosis of the disease hal 

been also indicate" (' Devprakashand Rajya. 1970 b) .. Rajya and 

Mohanty (1971). Mohanty .!1.1!.(1971) and Sharma !l.!l.(1971) in 

their exhaustive study on Marek's d1sease have reported that 
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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 (AGDTr'. 

Epidemiological investigation on field out-breaks and 

experimental tran'smiesion studies hay. been also _de by these 

authors which went to show that chicks inoculated at day-old 

age with infective materials or remained in Gbntact with 

clinically positive birds for 6 weeks had decreased growth rates 

in Comparision to their hatch mates, when maintained under 

identical conditions of feed and managements~~l 



MATERIALS AND METHODS 

The pxesent study was based "'''',the materials 

collected from the routine postmortem examination of poultry 

birds received from college poultry farm, Tribal and Rural 

Welfare fa~. Regional poultry fa~ and other private farms 

for diagnosis. Out of 4,840 birds necropsied during 12 years 

(1960-71) 245 birds showed gross lesion. of various neoplastic 

conditions. Twenty of 24S birds manifesting leuJeotlc lesions 

were subjected to a detailed examination and skin, comb, 

skeletal muscles, bursa fibrlcius. heart, liver, lungs, spleen, 

mesentery, oesophagus, proventriculus, gizzard, duodenum, 
-

pancreas. caecal tonsil. caecum, tidne,. ovary, oviduct and 

testes were collected from these bird •• As most of these birds 

were of older age group bursa fabriclus was collected from I 

few birds. From bird. showing paralysis in conjunction with 

leucotic lesions. nerves of brachial plexus and sciatic were 

collected; brain was co11ecte4 from a few of these paraly'i., 

birdse Ttte I"emainder of 22~ neoplastic tissue. belonged 

to the earlier collection ( 1960-70). which consisted only 

of the organs involved with the actual tumour growthsJ 

Repr.sentative portions showing gross lea10n. were fixed in 



1~ fO!Molaallne solution and after 48 hours of f1xatlon the 

tissue waft pJ'OCessed by lOutlne histopathologi.cal t.echniques.' 

_____ ._ ,._.~ __ . _.k __ ___ _ - - -- .- -- --~-

- or19U'- hsvi- been de ,crIb •• ; 

TWgJRsOP CARTILAGE IISSUI 

OloQdl'01D,1 

A case of chondl'OfD8 in a Whlte Leg hom (. W.L.H.) 

hln of 1 yeu old ( ft-19~/71) wa. encountend. 
\ 

,G!9I' shangill. Thene.plastic gzowths weze found on the ke.l 

bon •• Thay wan multi nodular. round, meelur!nt 10xlO 1IIn. 1ft 

diameter and fl~ 1n consistency. The cut 8urface of the.e 

Orowth. were opaque or greyish-white in .ppe .... nc •• No .etastatic 

growths could b. observed in any ot.har orgen.r£(Fig. 1) 0 

H!.cP,soe1e cblng','. The tumour cell. \11ft" pnsent within th. 

1ac\I\ ••• Tbey wan I'OWld. 01' ovoid and of _'folll 1n 811e. The 

mitotic figure. were not leen. A flbnul connective ,i.su,. 

capsul • .r\clrcled the oroup of tumouZ' cella- ( 'lg_ a). 

Cbondrol·rc;el' 

A ca.. of chondrosucoma ••• ob.el'Ved 1ft • Rhode 

I.land "-d ( R.I.R •• hen of 1 year old ( .199/12). 

Groll Ch"'9!II. The \lIftOUI' Q:row\h w •• loc" •• on the hind qUilt ... 



closed to the cloacal end, probably on the flat bones of the pelvic 

girdle and was round and fllm measuring approximately 1.7 cm. in 

diameter. Cut lurfac;e weI opaque and greyish-white. 

~lCE9.soelc chfD98,'- The neoplastic tissue wei maze cellul.r Iftd 

the cell. weze round to spindle shaped exhibiting anaplastic 

featuz.. characterised by hyperchromatic nuclei and pleomozphlsm 

(flo. ~). II1totic figures .. an evident, and at 50_ are •• the tumour 

cell, fomed giant cells with multiple nuclei. Laeun •• were not 

well fo.-:med. Invasion by the t\lllOUZ' tissue into the IUl"toundlno 

c apsult wa. notic.'. 

I~ OF CONNEcrly! IISSUJ 
f&b .. , 

A ca., of fibroma ( B-91/71) wa. J'Ocorded in • 

White lAO hom ( W.L.H.) Hen of 13 month, ol11.t 

Sip·. ChEal.'. Right 18, ,bowed • l,rge ttl'llour ID ••• approx1m.,.ly 

3S x eo atm. 1n dl-..ter on the tibi •• The tumour gZ'CMth ••• 

ovoid, V:teyi.h-wh1t. _d flna· ( Fig •• ). 

"""seoplS 'blDg .... Th. tumour tissue WI' .rranged 1n fo~ qf 

wborl, and interlacing bundle. of fibrobla.ts and collagen fib,.,. 

The neopl •• tlc cella wen spindle ,hlPed with elong.'ed nucl.l.1 

Collagen fibn. we" den ••• V .. Ole,on', _thod of st.ini", 

conflzmed this ,. be • flbroM'~ 



-17-

One ca •• of myxoma WI' observed in , Rhode Island 

Red ( R.I.R.) hen of 2 years old. 

GEt., Ch ena".. Two ttnours growths to the .iz. of ~ x 2S mm. 

diameter each had developed bUaterally in the 1'191*, and left 

auricl •• of the heart ( Fig. G..). 1be growths were l'O\I'ld, 

9fty1,h- whlt., soft and flmy attached to the ,ndocardl •• Th. 

cut surface wa. gftylah- white and .11my.~ 

M1cl9.eopls chang'll- The tumour mas' consisted of.t.ll,t. or 

'til" ahaped .... nch,.al c.ll. with cytoplasmic proc.ss ••• In _._ 

an.a, the c.lla were arrang.d in whoJ'la. Intel'C,llular matrix 

.PP.'~d .acu~~t.d and with PAS ata1n alightly pink st.1nod PAS 

POlltlv. mat.ri.l. could b. notic.d. Connectl~ ti,au, straDa 

was·lcanty. Mitotic figure w.re not •• en ( '10. 6~7)· 
1lJM9JJ\ or SMOom MU~g.§ IlSiUi 

Lei_. 

ThI'e. c •••• ofl.lomyaa .ffecti", the .Io.alpln. 

w.re encount,re" in \.0 Whit. Let hom hen. ( 8-J.62/12 and 219/66) 

and one Rhod. I.land Red ( R.I.R.) hen (R-l'79/72) of 1 ,. 1 * 
Y·.~. eo- V!:OUp' 

GJo" chlOg,.'''- IntheW.1..H.b1J:d ( R-162/12) en "01ll.1 growth 

to the 51ze of 3 ~. 1n dlamQt.~ on the ovari.ft l1gamen' w •• 



noticed and 1n the other W.L.H. bird ( 8-219/66) the growth 

Was of 2 em.in diameter and developed on the isthmus of the 

mesosalpinx. The neoplastic growths wexe spherical and had a 

alightly pinkish discolouratlon. The cut surface waS fleshy 

with an well developed capaula. 

M1croscoeic chang,'c- The tumour growth consisted of smooth 

muscle cells, which wez. arranged In form of whorls or bundles 

zunn1ng 1n • crlscrossing patte~ ( Fig. a).~ Connect1 .. tissue 

stZOIDl was abundant and supported lome blood .".se1s.1 The 

muscl. fibre. has long .linder nuclei. Van Gieson's method of 

sta10ing confirmed the tumOUI' to b. of leiomyoma. 

TUMClJM OP EPITHELIAL IISSUE 

Adenocarcinoma of oyiduS\_ 

Adenocarcinoma involving the oviduct of'whlte Leg hom 

'( 'W.L.H,). Rhod. Island Red ( R.I.R. ) and Black Ast.rolop ( B.A.) 

benl within 1-2 yean of age 91'OuP _1" observed.: 

'GIs', Sbtng •• :_ In the muco •• of the magnum laxg. number of 

nOdula~ neOplastic growths of varying slz •• ren~in9 froll o.! t. 

2·oCII.' 1n dlamete~ were found scattered. In thaoth.s- bird (8-214/12) 

the •• nodulal' growtb, were pJ'Otwd1ng over the s.to,.l surf.ce.' 

The •• gro-,tha we" ,"yllh-whit. and wen .oderately lof' 1n 



consistency. The wall of this pert wa. markedly thickened 

causing obliteration of the lumen. 

Mienscoplc cbangS.I- The tumou~ .1.1 consisted of lalta n\lDb.~ 

of aclnl11ned with cuboidal to col\IDnar cell •• ! Anapl •• tic 

f •• tures were characterised by pleomorphism of the n.opla,tlc 

cella with h'fpel'ChJ:OlDatlc nuclei. The tumour growth bl' 

lnfl1·trated the muscular coat and sero .... The lntellluaculal' 

apac.. and the muscle fibn. showed ".lYing degl"" of 

.eparation due to infiltrating tumour cella ( Pig. 9). Following 

'.ro'al infiltration with the neoplastic cells, the .eroa. 

shawed marked thickenl,.. The arrangemen' of tbe '\DouS' 

t"'U8 and the f •• tu re. of anaplasia wen .1rdI .... in th ... 

1.yt ... \0 thoa. of oviductal muco ••• Beside, the above anapl.stic 

featUl'el f evidence of ayncytial giant cell_ following the fusion 

of neopla.tic cell, weft ncor,. ... 

AQiNCsApc:1fi9MA Of WADX 

Nine c .... of •• noc.Kin ••• ffecting t.ht ovuy of 

White ~ hom ( W.L.H.). Rhode Island Red (R.I.a.) .... d Blick 

AatrolGp ( B.A.) hens within the av- OI'OUp of 1. \0 2 , •• n wen 

enCount.ered-



GpS! changs,.- In majority of the bird. the .ffec'." ova" 

shewed mel'ke4 enlargement with nodulal' 01' lobulated t\JftOUI' 

gJ."Owtha of v.zying el ••• Jrangl~g fl'Oll O.!. to 1.& em. 1ft dlarnet.~. 

These growth ... ~.g .. y18h-whlte and softe" 1n consistenCYI In 

the .remaining birds the ovary h,d granular appea~ance and w •• 

non-funelS.onal. Metastatic growths due to this neopl ••• Wlft 

•• .,. in foul' C:.$8. on the '.%'Oed coat of tNt intestine, ov.~ 

\h& - .. nt.~ and pilncreal and the .. 91'OWth. wen prim.rily of 

nOciulQ' type. 

Micl9.coplc sbanaU'. The oval'1an tissue was complet.ly replaced 

by the neopla.tic gxowth. which sbOiled acin.r arrangent'" lined by 

cuboid.l to colunnar epithelial cella. In the athe" aft •• the 

\""0., cell' .81'8 arranged 1n the fo'llnof 10114 ,corda ( F1,.1o). 

Marked ple.oJ:PhislIl of the eell.,hypel'Chl'OlIatlc nuclei. 

tntenaly .cidophilic .and granulal' cytoplasm end mitotic flgu". 

wen evident. The acini weft ,uPpoJ"ted by .. ooth muscl. fibn •• 

Some ,cini cont.ained pale .cidophi1ic albumlnou .... t.l'la1.~ 

The Becondary metast.tic gl'OWth. 1n tbe mesentery, 

pane .... and aeroee of the intestlnll loop had sbtllal" 

histological f •• tu ... '0 th., .f primary growth ( 'lo_1').t the 



neoplastic celle pl.~.d 'he elP&ula~ wall of the pancreas a. 

• "Iul t the capsule was thickened and focal ar... of 

subs.paulel' pancreatic parenchyma were also replaced." the 

invading neoplastic cells ( P1g_ lQ). The lnfUtratlon of the 

tumour tissue was primerily confined t. the serosa of t.he 

int •• tin_Jand the muacula¥ layer and the ~ueous membrane of 

lnt •• tine wen fI'M frcm 1nvasion.' 

!!IplJl.a Cy.t,dtn0C,rS!Dpm. of elHX' 

tbi. condltlon affecting the ovary wa. recorded in 

-Whlte Leg hom hen ( 8-160/72) of 8 montha old. 

9ro,. cbang ... '. Ovazy w •• enlarged 1 - 8 t1ae1 of the nONal 

slze and sbowed numerous cyst-llke structu:re, of 1 - 2 tmh In 

all •• The cysts contained _all .ount of • tbln, cl .... fluid. 

The cut ,uri.c •• ~iblt,.d cl •• &, cystic cavitt ••• 

M1cl'9UmlU SbIDD'I'. Almost .11 the overt_ tis ... WI. convertsd 

to n-OPlaatlc ma ••• The . latter showed cystic dilAtations (Plg.ll) 

and many paplll.rv ,prOCell •• lined by cuboidal ,. colUDnd 

cell, of 2-3 layel' cell thlckn •••• The neoplastic cell, show" 

pl.amorphi_. but mlt.otic l!gun, were not frequently " •• n. 

The tVttic 'Pec •• eonteln.. some •• IOUI fluid adml .. d with 
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d •• quamated neoplastic cella. The connective tissue coxa. If 

tbas. papl11azy projection. showed tbe pres.nce of blood vess.l •• 

In the '_our m ••• -'hen wen are .. of haemormag. and 08 ..... 

tUMOUR! 0' MEsotHELIUM 

"loth! 1 ~01ftI: 

Thi, condltion waa obsel'V.d in • R.l.R.- twn( "95/.72) 

of 8 months old. 

'iFoal ChEa.,a- In the abdominal cavity the peli.en8 .. , the "sentell 

andth. '8l'O'. of tbet intestinal loop w.ft diffus.ly studl.d 

with tumOUI' 9zowtht. Th. glOWtb w •• caul1flGW .... lik •• 1' multiple 

Imall. round, or.,lah-wblt. confluent nodule. of v~ sll" 

%antSng '.-a 0.2 t. 1.0 ca· ( Pig. 11). The conslst..nc, of th.s. 

9rowtlw WI, f_. 
MlcCO,cQplS chlng'.I- The n,opl_at!c " •• u. shoWed p.pl11a" 

PlOjectlo"s luppOn.d by thick flbl'OUI conn.ctl •• til.ue con 

(Fit·, l~U. The •• -p,pll1 •• wen lined 81th.l'", • -intI. o~ "1"' 
'~Ift on. lay.1' of .cubo1dal c.ll •• The cell, ,howe. 1.'1" 

v.acicular nuclei an. p~mln.nt nucleoli. evidence of anapia.tic 

ch.nV" Was "corded in some .,ft ••• Necl'Otlc chang •• 1n the 

t_out' cell, chel'acted. .. d by ,t,nnoly acldophil1c cytopl ••• 

Md pyknotic nuclei ..... noticed. The cOMae:tlw tt •• u. __ 

.h .... Mde,. •• v •• cul.d.\y. a ••• men, -bran. fl •• l1-defl~. 



tyMQJR§ OF BLOOD VESSB4i 

HnmlnqlO1D" 

A ca.e of eawernous baemanglama ,ffecting the liv8r 

was ftcorded in • White Leg hom ( W.L.H.) hen of 1 yea~ old 

( R-195-72). 

Ga •• cbanga, s- The live" WI' gnatly en! a~.d 10 , .... the 

nOlmal 81a. occupying a~.t ,he .ntl~e abdominal cavity. Th • 

• ffected Ilvel' was d.n nd. sof' and showed spheric.l. daft 

Md, ralsed up tumoUI' glOWth. appl'Ox1mately S rom. in di.metel' 

(P1g. 11-). 

!lSlOscopiC chana'I.· The t.umtul' m ••• conslstad of 1.xge 

V,scul •• sp.c •• mo~. O~ le •• un1fo~ in shIP_ and ,la8,fl11 •• 

with blood ( PlO- 11). The .. spac ••• en l1ne" by • thin 1ay.1' 

., endothelial cell. and in lome .ft., they wen .. p.rated by 

bro,d flbrous connective 'lleue s.pta. Aze.. of .econdary 

hMllOl'l'hag •• wen obl.ned at. plac ••• The tUll08 gJ'OWtb w •• 

IUBOunded by'. connectlft "... capsule, whicb vari., in· 

t.h1ckn •••• The caplul. VI" b1thlV Yascul,!'. 

Y-WSNJ;gM GJSlP 

bllo.101ogy. 

In thi. .tudy • ,0t,l numb •• of 2. birda -n 



subjected for examination. The table 2 to 10 summarised the 

features such as rate of incidence, age and sex 1n varlou~ fo~. 

of tumours of thl s group. 

The incidence of lymphoid leucosis was high in 

White Leq hor.n ( W.L.H.) bl~d8 £ollwed by • low incidence r~t. 
-

1n ru.od. Island Red ( R.I.R.) chickene. M etly. the blrda in 
~ 

th~ ag. group 8-12 month. showod highest incidence of lymph?ld 

leuc011 •• , Whil. eonslderlnQ 98X, 1t waf.) observed that hlOh 

lncl;Jence end lncteased monDl,lty due to lpt)holcl leucosis weft 
i I 

••• n; in f0:-:1a1 •• rathel' than 1n mal ••• , Both the .e ••• van equally 
;i f 

a~fect.d with otner'gtoup of neoplasms. With zegard to the season, 

~C\ll'l'eqc. of these t\llou"s weft more in colder daya of th. Y'_.~ 

.~YMPKOlD LrllCOSIS {Ul. 

In thls study 2.12 bil''''' W6.re .ffGctGd. T.bla 1 a1wwad 

the o~anwll. dlstr'lbutlen o'f the 19$10n •• 

II91.1 I 
2aL""_: WIii' ______ or ... __ • ____ .. ____ ._. __ '_rr_.n_._JJN!Z.:.:.I._t~f .... I!!.'.r;JtJ.lI..oIllll;&'ba.a...cllro1lull.li_9QIIIl' 

Llv.~ ,~ ••• ...,e. 
K1dnat ••• US 

_leen ••• 112 
, 

~.r.y ••• a8 
1!.unAa~ 

••• '4 IV 

J,: . 



DuodenUII ••• 64 

Pancre •• • •• 58 

Heart ••• 48 

Proventriculus ••• 47 

Oviduct • • • 46 

Mesentery ••• 38 

BUl'Sa fabriclus ••• 37 

Caecal tonsil ••• ~ 

eMC. ••• 13 

Gillard ••• 8 

Skln ••• .-
Co .. • • • .. 
te.t,. ••• 2 

Skeletal muscl. ••• 1 

OesoPhagu, ••• 1 

. -
It was observed that the l1v.~. kidney, sple.n and 

OVaty we~ ftequently involved with lymphoid leucolll. 

Gna. GhIDalls• The .ffected organs 1n general showed ch.ract.eristic 

leslonl .f lymphomato.l,. L1v.~. in large number of ea$." w., 
markedly enl.rge" ( P1g. 18) and showed both nodulll' and diffu •• 



type of growthe. In the nodular type the surface as well as the 

parenchyma showed fleahy, greyish-white nodular growths of various 

811e, ranging from 0.2 to 1.0 em. 1n diametar.' In dlffuso varlety 

the livtr had granular appearance due to numerous pin-head size 

g.aylsh-whlte neoplaatic growths primarily embedded in the 

parenchyma .'~ 

Kidneys, In large nunber of cases. were mal'kedly 

enlarged lnvolv1nCJ all ltl lobes ( Fig. 19) and had granulas

sUrface. In few ea.es, small nodulal'growths to the size of 5 - .10 

mn. were a110 aean. The affected kidneys wen greyllh-whlte and 

softe .. in consist.ency. 

Spleen. 1n many ease •• wet markedly enlarged to the 

alle Of 3 _ 5 time, of' 1t. normal sbe. l'be nature of 1e,10na w •• 

110lllar to tho •• observed 1n clse of liver. 

o,alY showed variabl. lesions. Diffusely affecte .. 

ovari •• were enlarged showing caullflow.~ 11ke pendunculated O~ 

nodula&' 9l'Gw\hS. The g1'Owtha were greyish-white and fl%fO. In some 

c ••••• OVari •• did not show anv enlal'gement. but. 91'8ftular 

'PPearance J th ••• we," nonfunctional. In othen theft were both 

matured follicle. and nodule. neoplastic growths. 



·""'. -, .. 

Lungs were involved both diffusely and focally. 

Dlffusely affected lungs ware fieshy fIfld/or flm in c()nai.tane·v.~ 

In the· focal type greyish-white noclulaz- growth& wen •• en 

scattered en the sud.ce.s ~".ll a. embedded in the pa.renchyma. 

Duodi!nwo and pancreas were ~ually' affected and showed 

greyish-white nodular growths scattered on their surfac ... In some 

birds. the nooplastic growths ~f s~11 ... nature we~e ob.erved on 

th, muco •• of the intestine. Pancxea.. in many cases. were enlarged 

6-7 timea the nozmal ali, with theae 9ftv1.h-wh1" nodul.~ 9rowths. 

Hean. in many CI ••• , shewed smll1 nodula~ growths of 

VII'ying .1z.. ranging frQ'A 2-5 mm. on the mvocardiuaa of both sld •• ·• 

In on. bird ( R-o.127/7J.) the heart. was anlaq.d to & times the 

nollll.t she ( Flg.-:2dl). gnyl.~wblt.. in colour and flm 1ft 

conalatancy. Mvoc.sdiua ln thi. case was t.hickened without any 

nodUl,'11' growth. and ~h. pleu •• wa. fimy .dh.red. 

Proventriculus, gizzard. caec., ••• ent.zy and oviduct 

. shOWed nodulal' growths tcat '.red bot.h on the mucosa and •• 1'0 .... ' 

Me.ent_IV in 8C_ c ••••• was diffusely involved.' 

Buna. .ffected wit.h thi, t\IDOUI' in many c ••••• 

WI. 91' •• \1y enla~ •• ( F1g.·2l9) to the .1 •• ef 10 .. ~ _. end 

occupi." umo., the .nti... pel vic cavity." The .,1'J:g.. bun. 



wal greyish-whit. and flesby in consistency. 

Teste. wen .ffected in two cas •• aDd were enlarged 

~ • 6 times the normal size and were grey1sb.white 1n colour. 

Comb, 1n on8 bird ( R-111/71) $hewed swelling, 

palenesl and wa. soft in consistency, tti1.11e in others no gro81 

leslona were obsarved. 

Skin and skeletal muscl. did not reveal I!JnY 

apPftclable 91'0.' leslona of thi. lymphoid leucosis. 

Microscoplc changols- Histological alterations of lymphoid 

leucosis was tarly unlfor.m ln all the organs characterised by 

autonomous prollfera.lon of the cells of lymphoid aeri ••• , 

The liver showed both diffuse and focal leslon.. In 

diffuse type the parenchyma showed massive 1nf11tr.t10n of 

lymPhoid cell,. which dislocated the normal cord - l1ke arrangement 

of hepatic cell. and a1,0 replaced them by these neoplastic cell, 

ov.~ large are ••• In focal variety, lll-defined cl~um.erlbed 

are •• of lymphoid cell acc\.Inulat1on. replacing th. hepatocyt •• 

were wldent. The •• neoplastic cell, wen small round cell. 

"sembling small lymphocyte. or laro. lrrmature cell, indistinguishable 

from lymphoblast,. Saaa infiltration of'plasma cell, ln thes. 



area. wore also evident. 

In the spleen, both dlffuse and focal accumulations 

of lymphoid celli involving white pulp and spleenic cords 

were noticed. Invaslon of the red pulp by thGseneoplaatlc cells 

we~ evident in some locations. The cell types W8ft the same 

•• those described 1n the liver parenchyma. 

The oth.~ organs, such as kidney, lungs, test •• , 

ovary, oviduct, proventr1culus, gizzard, duodenum, pancrea., 

c.eca, caecal ttnaU, lllesentel'Y. bursa fabrld.u:s and skeletal 

muscle were infiltrated both diffusely and focally with the 

neOplastic lymphoid cells, including some plasma cells. 

In the combt the neoplastic cell infiltration 

was extenslv. obscuring the nomal histological pattam of the 

organ (FiQ. 2e and 21) • 

. In the ,kln there was focal. but marked 

infiltration of lymphocyt •• , lymphoblasta and few plasma cell • 

• round the featheS' folilcl •• ( F1g. 2.) and the demal papilla •• 

Tb. f.ath.~ follicular epithelium had occasional hydropic 

degeneratlon. 

Plb""I'eOlt S 

Two c.se. of fibrosarcom.. we" encountered. on. 
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in a White Leg hom ( W.L.H.) mal. of 1 yeal" old ( A-96/11) 

and the other was in a Rhode Island Red ( R.I.R.) hen of 9 months 

old ( 1\-22.1/12). 

GreS! changes:. The W.L.H. bird ( 1\-96/71) showed a globulazo 

greyish-white tumour mass on the keel bone. It was soft, friable 

and not encapsulated. The ~ut surface was homogeneous and opaque 

(Fig. 25). In the R.I.R. bird ( "221/72) the keel bone exhibit.ed 

• Similar turnOUl' growth as observed 1n case of W.L.H. bird, 

but the growth was slightly pinkiSh and comparatively fir,m 

in Consistency. The ovary was lobulated 1n appearance an. 
conslsted of nodular growths of 1.5 ,to 3.0 em. in size. Th ••• 

growth. were greyish-white and fleshy ( Pig. 26). 

MtSIO!soplC chans,a:- The tumour growths from the breast 

musCl •• we reof sarcomatous 1n nat.ure. There were whorls. 

1nt.~laelng bundle. oflmmature flb~l.st. and •• cnty collagen 

fibre ( Pig. 27). The t,,"OUI' cells .howed pleQJlorphllm and the 

nuclei of these cella weI'. hyperchromatic. large. round or oval. 

The .xaminatlon of the ovar:y revealed extensive invasion by the 

neoplastic growth which had completely replaced the ovd'14lft 

tissue. The n.tul'e of growth and aneplaltlc featunl wen \he 



same as tho~. observed 1n the breast musel.,. 

Hepttpm. or Heg.'ssellular C'JS&npml' 

Two cas •• of n,p,tomal were encountered. one 1n 

• Whit. Leg hom ( W. L.H.) mal. of 13 mcnths old ( 1\.223/12). 

and other ln Rhode Island Red ( R.I.R.) female of 6 month old 

(8-207/12) • 

gro •• Change ••• In R.I.R. bird ( R-207/72) the liver was 

enlazged ~ time. the nomma1 .1ze and wa. moderately.fl~ ift 

conslstency. There wen many pin-head alze greyish-whit.e focl 

scattered over all the lobe •• Beside., there was 8 tumou~ m ••• 

primarily located between the two lobes of 11v.~ occupying 

entlle substance of these lob •• leev1ftg only a thin r~ of 

hepatic parenchyma. In the other bird, (1\-223/72) the live .. 

VI.I similarly enlarged 3 tim .. of normal ,1z. and the surf.ce 

of the lobes sbowed 111.daflned haemormaglc apot. and minute 

O.-yllh-white foci. 

M&CP!SOp1S chon.I.- The liver 1n the W.L.H. bini (R-223/72) 

showed complete 1 .. 1 of od.rely .r~ano.ment of the hopatic cellt 

(PiO 2~). The b.patlcyte. exhibited varying deglel. of ... l.,la 

charactlr1sed by mo~ b.lophilic cytopla.m. l'lge~ oval 02 
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round, hyperchromatic nuclei. Mitotic figures weD Ie ••• ' The 

disorganised hepatic cellI, at many places. formed acinar 

structur •• enclosing a lumen ( Fig. 2') and at places showed 

adenaaatoua patte~ of arrangement. Connective tissue stroma 

W.,' Scanty. The liver parenchyma was markedly congested mon 

particularly in and adjacent to the tumour mess. The vascular 

apace. in these are.s showed marked dilatation. In the oth.~ 

bird (R-207/72) the neopleeltlc cells '1161'9 arranged in foXID of 

tubule. and irregular eords, but no aclno.- arranfement W8' 

observed. Connective tissue stroma wa .. conslderably larger than 

the pnvioul cas. • The other featuftG of the tumour cell' 

were th. same as described 1ntht earller bird. 

N·PPb!gblaatom.l' 

This condition waG encouratered 1n a White Let hom 

( W.L.H.) cock of 9 month old ( R-ltU/72).' 

c;ro •• changel:- At the cloacal "gion them was a aph.rial 

tumour ~ ••• measuring approximately 45 x ~O mm. 1n diameter 

( Fig.3(9).. The gl'Qwthwaa att&ched to the lower lobe of l.ft 

kidney and wa. 111'1D, oreyl.h-white tnd cut surface wal plnkllh 



and fleshy 1n appear'nce.' 

MicroscoPic change,:- The neoplastic tissue showed proliferation 

of equal amount of epitheli.l tissue and connective tissue.' Th. 

proliferating epithelium fo~ed meny 91omerula~11ke s,ructur.s 

and tubular structures. In some areas the microscopic plctu~ 

"esembled that of adenocarcinoma. There were solid. branching 

corda of the epithelial cell. and lal'g8 cysts lined by cuboidal 

epith.llum were alao obS9r1ed ( Fig. 31). However, mitotic 

figures were few and there wen focal haemor:rhages in the 

tumour tissue. Metastatic lasions wan not observed. 

Plt'OPttro.II' 

TUe. c.se. of osteopetrosi., two 1ft Rhode Island Red 

(R.I .R.) ma~ •• ( R-162/72 and R-264/72) and one 1n Whit. Leg hom 

(W.L.H.) female ( ~263172)' of 6 to 16 months of age group. wer. 

"cord.d. 

511'01' Cbang!ls_ In tb. R.I.R'. bird. ( p".262/12 and 264/72) the 

femur and tibi. of both the 1e;s show.d exosto ... at dlf feren' 

plae.lii Th ... bonea shO'Med moderate convexity and irregular 

th1etenlftg in botb dl.physeal and metaphyse.l leglons. The metatarsal 

bone. wera .xtnmely thickened and thola- leal •• wen pronounced ~lY1nO 

t.he typlCI1 .ppear.nce of mazbl. bone condition ( Fl0_" 32)-

n •• ffected bon •• we. verv han and cut surface sbowed a "IV narrtBllf 



aarrow cavity_ In tile W.L.H. bird ( R-263/72) thickening of 

the leg bone8 weze mOderate. 

MlczosC021~ chiDSa,a- The boney t~abecu1a. were primarily of 

osseoul in nature, but aome showed remnants of osteoblast •• 

Thel'e was moderate to marked fibrosis of the 1nt9rtrabecu1a~ 

apace. and the osteoclast. showed degeneration and n8CI'OS's. 

The central marrow cavity was completely occluded by tb. 

newly fo~ed bone and 1t showed fibrosi, similar to that of 

1nteJtrabecular marrow "space,. 

Marlle', dl,e •• ,= 
Out of 20 bird. subjected to • detalled 

examlnatlon;":;,fo!t 1aucosia involvoment of the ovarv witb 

Marek', dis_.se ( M.O.Owas encountered 1ft OM White Leg hom 

( W.L.Ii.) hen of one year old ( ft.119/71) .. 

gg •• shanQII"a- At necl'OP.Y. the ovalY. showed amall. loft. 

g.reyllh-whlte nodulu gl'OWtha ranging from 4 - 6 IJID. in dlametel'. 

The ovary w •• nonfunctional.' Simil •• nodul.~ growths were lilo 

found on .... nt.sy and pancreas. 

MisPRIPt, shO'I'. Ovarian tlssue wa. extl'tmely infilt.rat.d 

with ~.opl •• \lc cell. of lymphoid •• ri.. ranglno flOm lymphocyte. 



to lymphOblasts. Among these cells the!* were some pl.sm. 

cell. present. Some of the cells exhibiting vacuolated 

cytoplasm and basophilic nuclei were also seen. The tumour 

cell, showed marked pleomorphism and some mitotic figures. 

*** 
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DISCUSSION 

Pethology of the t\llOU!, in poult", 1 •• naveS' endi", 

study and more and mOle Investigation. on this field would 

contribute lomethin9to the rebelm 01 avian oncology. In the 

field of mamalian oncology, there have _~ extensive studl •• 

by different oncologists with regards to 1ncldenc.~ .. tl0logv. 

Immunity, age, breed, sex, effect an the hOlt, pndl11ctlon slt. 

of t\ll\ou¥' growth and finally characterisation of different t\lllOUH 

b ••• d on thelr 9anign and malignant natuse. 

with the avian neoplasms, zeporta on • simUd 11M 

other- than leucosis appears to be scanty .. Investigation on 

24~ out of 4,840 chickens exhibiting different neoplasms .. ~ 

studied and th.lr epidemiological, gross and microscopic 

feature, were recorded. In the preceding pag •• an attempt 

hal been made to discus. th ••• va"lou. .,pecta.' rable 2 \0 10 

summar1 ... the •• diff.zent •• pect,. 

Aa mentioned .arlier in this study cla •• ification 

of .vian leucosis c_ple. has bean followod •• pel' BuIlD •• t.el' 

and W1ttel' (1911) ..,d accordingly discu.,lon peltatning \. 

vlrious aspects haw been •• de. 



As 1n this study, neoplasms wen ne".r recorded 

beyond the ag. of 2 months, the bird. postmortemed under thl • 

. . 'Q. group have not b.en taken 1nto cons1deration.'! SimilarlYe 

tbt •• fowls 1n which postmort. examination could not be 

conducted due to unfort\.l1ate 1ncidents like rat, bite8 and wUd 

animals' attacks have been deleted from the total number of 

birds necropsied. 

Chubb and Gordon (857) have described that 

fowls .re more IUlceptlble to t_our. than other domeetlc 

animal. and theJ:'o 1s high percentage of mortality due to the •• 

neoplasm.. A critical analysis of the incidence rate of all 

the.24& avian neopla •• studt •• together indicated th.t ~.06 

percent of birds succumbed due to the •• t\lnours and this 

inCidence rate was found to ba lower th,n those de.cribed 

by 01$on and Bulll, (1942), Campbell (1945). Darcel Jtl.l1.(J.9~). 

Jord .. (19~) and Aj1nky. and Sard •• hpande (1969). 

The age group of fowl, lustaining • very high 

pe=entav. of de.th due to varioul foms of leucosis ••• 

betwean & to 12 montha (DeJ:Cel n.ll •• 1952). Moulton (1961) 

while dlsculs1nV the oenoral •• pect, of mam'llen neopl ..... 



also made a mention that 1n ch1cken the peak age of t\lllOU~ 

incidence is 2 yean old. Other wo~s by Vwraghavan and 

Nalz- (1965) showed that the youngest age group of chicks 

affected with neopla~ 1s 3t months of age and the old.s' i, 

54 month •• However, they opined that 12 months of age was the 

aV,.rag. age of birds mostly susceptible with the neoplasms. 

DeVprakssh and Rajy. (.l9?O .) in the1r report of A.L.C. have 

described that the inc 1dtnce 1s hlghe st in the group of ~ 

montbs and aze followed by decrea •• d incidence in 6 • 9 months 

and lowest in 1 - 3 months ege group. In this study. the 89-

group of the birds sUIcept1ble for all types of neoplasms .a. 

analysed from the ag8 recorded at necropsy. It wa' observed that 

the highe.t age group most susceptible for various typ •• of 

neoPlasms including the tumour. of leu.~i" sarcoma group wa' 

8 - 12 months of age( Table 3 and .. ) and the lowest age of 

fowl, found to be .ffected with neopla ••• was 2 months of 

age, lIhleh confimed the finding, of earlie.worken lnc1 udlng 

81g0_ end Payne (1967).' 

with ftgards to the sex Viraraghavaft and Hall" (196~) 

and o.YpJ'ak •• h ancl Raj,. (19'20 .) reported f.mal.s .re moat 
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susceptible with all forms of leucosis than males. On the other 

hand with osteopetrosis males are affected mon th_ the 

female, ( Moulton, 1961 and Vlral'aghavan and Nair, 1965). In 

,he Pie sent study with all types of avian neoplasma. similar 

ob'el'Vations were recordod confirming the findings of earlier 

worken. Further 1t was observed that 1n leucosis! sarcoma 

group, iJisceral lympljomatosl, was encountered 1n larg' 

nt.lllber of femalea fltld among the t\lJlOura other than leucoslt/ 

sarcoma group neoplasms affecting the rep%Oductlve system were 

mOre common ( T able ~ and 6). 

The influ4Ihce of breed on the development of 

neoPlasms in the fowls, partlculsrly 1n %91at10n to A.L.e. 

h"". been repos-ted by Dudley .. .I1l (1941). Dav!.s • .Il.( 1947) 

and Nightall (1956). Chubb and Gordon (19~7) obsol'Vod • 

significant difference in the incidence of leucosis either in 

light.1" 01' heavy breed. 01" the breed, of .1ther group. 

Vis-aragha.,an end Nalr (196') were of opinion that the incidence 

WI. highea' 1n White Leo horn bread, followed by oth.~ indigenous 

graded, Rhode Island Red and Black Astrolcp b1rd, in ordeS' of 

frequency. In contZ' • .cy bighe" lncldenco of A.L.e.' wa. ob •• i:wd 



1n the birds of cross b~eed and Rhode Island Red and low •• ' 

in White Leg hom ( Devprakaah and Rajy., 1910). In thl present 

study, the t\llOU!, of both leucosil/.arcoma and of other group 

wen mo~. in the White Leg hom bl'eeda followed by Rhode 1,1.,' 

Red. Black Astrolop and Ind1genoua breed ( Table" and 8 )./f ThuI, 

thls observation s6pponed the finding. of Vlra~aghayan and 

Nalr \196~). The low incidence rata 1n the bl"8eda of Black 

Astrolop and indig8ftou. bneds of bl.~da may be explained due 

to • small mambezo of such bird. rocelved fO~ necl'O?sy. 

Seasone! lncldllftce of tumours 1n fowl. have been 

zoepOtted by Campbell (191!), .Jordan (1956). Sm.lth and LO~. (1959). 

Junghe!'1' and Hughes (196!U. In India Vlraragbavan and N.~I' (196~) 

and Devpralc.asb and Raj,. (1910 .) heft stated that leucosla w •• 

high.s, 1n the cold.1" mont.hs and 1 ... \ 1n the hett.,. days of 

the ye'I' •• ~ In the pre •• nt investigation the high •• , lncldonc. 

wi th the tumours of leucosis/.arcoma 9nup wa. recorded in 

Nov_ ... t. January, thus confiJmlng the obSelV&tionG ... de by 

earller Indian WOrk.H. But. with the tumoun of otheX' g.ro..., 

mo. or 1e,. eque! percentage of Incidence wei encountend in 

Colder and botte .. monthl. thenby lndie.tint the absence of 
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significant role p~.yed by the season on the epidemiological 

characters on these tumours ( Table 9 and 10). 

Frequency of involvement of different organs in 

leUcosis has been ~ported by Olson and Bullis (1942), who 

statad that liver, kidneys and gonads ware involved in the order 

of frequency followed by spleen and other organs. Viraraghavan 

and Nair (1965) described that liver. kidney, spleen were the 

organs affected with higher frequency followed by ovary. 

Similar observations have been made by Devprakash and Rajy. 

(1970 a ) with slight variation in the involvement of gona"'.' 

In their report gonadal involvement wa. lower t.han the involvement 

of lungs. In this study the involvement of liver, kidney, spleen 

and gonads wexe lnorder of frequency, which want to support the 

observations ncorded by Olson and Bul11, (1942) and Vlraraghaven 

and Nair (1965) en d Devprakashs and Rajya (1970 • ) in respect 

of lungs. Involvement of skin, comb, skeletal muscle and 

oesophagU$ were encountered 1n a few fowl. ( Tlbl. 1). 

The groas and microscopic observation. of .vian 

neoplasms of different t13sue origin were .~11ar to those 

reported by Moulton (1961), Aj inky. and Sardeshpande (1969) t 
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Devprakash and Rajya (1970 a ). Plirihar and Singb (1911) and 

Ahmed and SaatlY (1912.). However, certa1n interest.1ng 

observation. were obtained with regards to the Involvemant of 

dIfferent body systems with leuaosls. It was noticed that in 

majority of the c •••• fouX' or more than four systems were 

.ffected and 1n some C4S.8. out 01 9 systems, 1 syst.ms showed 

the involvement of theia- organs ( Table 2 ). The digestive sy.te_ 

w.a involved In a11th. case. followed by genital system. other 

three syst •• like haemopoletlc, urlnal'Y and l'9splratorv W8ft 

.ffect.ed in equal nWDber of c .... and any of these formed the 

cOiibinatlon with the organs of digesti.,. and genitalsys' ... 

It, was also lnteftst,lng to note t.hat the liver. in thedlgestlve 

ayst,.. was affected in all the ca.... The skin and comb were 

.ffected in four out of 20 cases and t.he skeletal IlUsel. enly 

1n one Cal •• 

.. 
In the present investigation attempts were tnade 

to recOrd the incidence of Mankl • disease ( MO)." Gros. 

exam1n.atlon of the no".& of flve out of 'twenty leu.otic 

bird. shoWing peralyai' falled to nveal any leslons suggestive 

of MD. Histological ex_ination of the tissu •• of these paralytic 

c.s •• 1ncluding ~ othe .. leucotlc birds reve.led ovari.n l •• lons 



1n one cas. indistinguishable from that of MD. HO\\4evel'; the 

presence of typical MOcell' as reported by Devp~aka6h and 

Rajya (1970 b ) were not seen in this case. The skin had 

also the lymphoid cell infiltration, but without any vacuolar 

degeneration and presence of icluslon body 1n the feather 

follicular eplthe11um.4 Mohanty !1.t!- (1911) reported th.t 

in the classical fOIm of the disease,in add1tion.to pathognomonic 

les10n, 1n nerves, brain end visceral organs the skin showl 

vacuola~ degeneratl .. changes and inclusion bod1e. in the feather 

fol11cular epithelium, where as in acute type the lesions are 

pre,ent in the vlaceralorgans and nerves. but no e.vidence of 

inclusion bodies in the feather follicular epithelium. Although 

no 'Yatematte examinations could be made In this study, based 

upon the ovarian lesion. one else ofMO In a fowl was dlagnosed.: 

Further detailed lnvastigetlon on \b1. disease in this 

dePlrtmtnt ara 1n progress. 

While .... alysing the special· feature. of other 

\tlnOUI'I in the leucosis/ •• rcOla, group lt wasnotked t.hat 

fibn'.reom. involved .. ,.ke.l bone in two birds, one of whlch 

showed -t •• tasl. ,. the OVIZY. Thlaw., in .ccord~c. wt.\b the 
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obGorvatlon made by Ajinkya and Sardeshpande (1969) 1n respect 

of ovarian involvement. 

Hepatoma and hepatocellular caxcinoma with o~ 

without metastasis to the ovary have baen repolted by Sha~. 

(.1.968), Ajinkya and Sardeshpande (1969), Sah !1.t1. (1970), 

Ahmed and Sastry (197.2.0 including many other •• ' In thi.s st.udy 

two case. of h8patocellula~ carcinoma without metastasis .ere 

encountered and tbe g .... and mlcxoscoplc change. wen in 

accOrdance with the earlier wolk.ra~ 

~e CIS. of neophl'Oblastoma lnvolving the lowel' 

lob, of the l.ft kidney of • White lAg hom cock w •• 

encOUntered and 1ta oross and mlcroscopic observations were 1ft 

aghent0n\ with those described by Moulton (1961). Krlshnan(1969). 

Ahmed and ~a.t~ (1972). 

Avian osttopetrosis characterised by periosteal 

and endo.te~ pl'Ollt".ratlon of lm"!1ature bony tissue occludinO 

the lacuna. and m.r~ aplc.. and without evidence of malignancy 

have oeen described by !<nez.vic .,.d Maj InOV1COV8 (1.96~), Bll,. 

.nd P.ll~l'1no (1965) .nd Singer .Il.l1- (1966),A Vir.raghav., 

and Nals- (1965) wbll. I'8cordlno ., ca ••• of ost.opetl'Olll in their 



1nvestigation have also ob~erv.d involvement of visceral organs 

in some birds. In the present study, 3 case. of osteopetrosl. 

involving both legs of 2 R.I.R. male and 1 W.L.H.' female bi~da 

of 6 to 16 months age gl'Oup were .ncountend. The hlstolflgicll 

feature t.llied to those of second stag. of development of 

osteopet.l'Osl. as described by Moulton (J.961). As the visceral 

organs weIG not examined 1n these c.ses, the nature of leslon., 

1f thol"E! wen any. could not be explained.' Since the~e wa. no 

evidence of malignancy 1n the leslons examined the tumouzoul 

condition was suggested to be of primarily proliferative 

OSaeous groMth. 

Among the gxoup of the connective 'lsau. tumo\lH 

fibrQIal affecting ey •• , skin. wing. neck. ch.at. lunO-, 

intestine. wary and oviduct and IIYII-.' lnvolvlng skin and 

stifl. jOint of fowl. have been reported by Singh and SinGh 

(1968), Ajinkya and Sardeehpande (1969) and Ahmed and S •• tzy 

( 1912)1ncludlng other.. 1ft the present study •• ch one c ••• of 

flbroaae and myxoma lnvolving the leg bone and Mlneulu wall. 

of he,lt of one a.I.R.... one W.L.H.' hens wen encounter.'. 

The occurrence of myxoma on the aurlcul.r well. of • fowl 1n 

this ca.. • ••• 1 to b. • ran ene .nd no such "POnS appel" to 
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be avallable in the literatun which went to agree with the 

views of Moulton (1961), who has stated that rarely this tumour 

aris •• from the endocardial surface of the heart .. The gl'OSS 

and microscopic observations of fibroma and myxoma weft similar 

to thoa. Observed by earlier workers except the presence of 

pigment laden hlst loeyt.s as reported by Singh and Singh (1968). 

Tumours of cartilage cells. chondroma ami 

chondrosarcoma are very rare 1n the chickens ( feldman and 

Olton, J.96~). Kolt. It. .Il. \J.969) and Ahmed and Sastry (1912) 

have described each a ca •• of ehondxoml. In this present study 

a cas., of chondroma ax-ising from the bftast bone of ., W.L.H.I 

hen and '. case of chondrosarcoma arising from the cloacal region 

of • R.I.R. hen were encountered. The exact sit_ of development 

of the chondrosarcoma wsa not pin pointed. However, lt w •• 

suggested that the possible site may be from the flat bon •• of 

tJut pelvic girdle. Further. the report of chondrosarcoma, in 

this at. udy was. rare one and the.re hal been no reports .bout 

this 'umo~in the tv.llable liter.ture. The 9l1)', and microscopic 

observations of the .. tunOU!'1 were In fMjIreement with tho,. 

d •• Cribedby above cit.ed wolters. 

Smooth muscl. t\MROU~. lelorny_aof the ventral 



ligament of t he oviduct 1s a most c:onrnon neoplasm 1n chicken 

( Feldman and Olson, 1965).- They have also stated ,hat these 

are slow growing t.umours and their effect on the oviductal 

function depends upon the site of development and size of the 

t\DOur. Olson and Bulli. (J,942) stated that lncxeased oviductal 

motility in heavy layers has a close relationship with the 

development of leiomyoma In the saesGsalpinxe In th1a study of 

3 cases of leiomyoma of mesosalpinx In two W.L.H.' and on. R.I.R. 

hens of 1 to 1* y84"1 age group were encountered. The gross 

and mlc roscopic changos wen similar to those observed by 

•• rllel' workers :lnclud1ngAjlnkya and Sal'deshpande (l969) and 

Ahmed and SaatIY (1972).· As the •• birds, wen in thal~ peak age 

of PZOductlf1n and alao were In the group of heavy layer., the 

gen •• l, of lelomycaa 1n thes. case. may be simil ... to thoa. 

d.'Cl'1bed by Olson and Bullis (1942).f 

Epithelial tumours of either natu~ in this study, 

inVOlving the .reproductive eyst_ of fowl, were encounter •• 

in highest number. This observation WI. in ac~o~dlftc. with 

Schneider (.L926). who stated that genital tumouZ's comprise h.lf 

.f all the avian n.opl ..... ~ In sane caM' met.static lellont 

on the '.IOS. of intestine, ",e.ent.IV and pancn ••• re obaery" 

fulflll1nq the condition of tl'.nlcoelosalc tZ'anIPlantatlon." 



The oross and miczoscoplc features were slm1l8~ to tho •• 

described by Guard. (19~7). Feldman and Olsen (J.96'). Kl'lshnan 

(1966), "linky. and Sard.lhpande (1969) and AllIed and ~'8t.1Y 

( 1972). The lnwl vement of ov ar1.. by neoplasma more than other 

ol'9ana haa been reponed by earlle~ worke".' In t.he opinion of 

Jackson (1936). KI'onbe~.1" (1962) and feldman and Olson (196~), 

incre"ed susceptibllity of the ovazy to neoplastic conditions 

ls mainly due to l\s constant. functlonalactlvlt,. In thla 

study .111118" oplnions "" ... offered in· respect. of thl, 01"9". 

Tumoun of the mesothelial cells affecting the 

per1tcnaum end .eJ:oua covtri.nv of the abdominal 0l'9an8 and with 

OJ: wlthout met.st •• la '0 liver have b •• n npon.ed bV Pa",.ik 

and Mohanty (1910) and Ahmed and ~ •• tlY (19 72). In this .tudy 

one eela of mesot_li_. developint on the P4ts-ltoneu- of • 

R.I.R.' ben was encountend end the 91'0.' and mlCl"Oscoplc 1 •• 1onl 

wen .i.ll.~ to tho.e descl"lbed by earllel" worked.' However, no 

11", of traet •• tasl1 lnto any of ,he vilcel'll 01"9"1 wa. oblel'Ved 

in \hia e .... 

Tumou~. of the blood v.aeula~ Iyat... b •• mtnglom •• 

of c.vernoul type, .ffectlng the ltv.r .nd skin 0' fowl, h.ve 

beten described br Chn.lt.ophe .. and Reo (1964) • .tJlnkya aM 



Sal'deshpande (1969) ond Ahm4ld and Sastry (1912). In the pre~ant 
, . , 

study, • s1ngle case of eave.nQU& hDeman910ma involvi,ng the 

liver of. W.L.H. hen Wa$ reported and had similar gross and 

microscopic features as de9crlb.d by above cited workers. 

Multiple neoplasia in chlckp.ns is a rare condition and 

t,"la, described by Babic, (1931), ~4ckson (1936). Olson and 

Bulll, (1942) and Zakl and Mohluddln (1968). In bovines and 

C-90in'8 it hat) b~rm ,reportftd by Boyd .!.l.ll,.' (1909) t 'eldman (1928). 

Mulilgan (1944). Rame Rao .Ii..tl~ (1966) and Sastry !1 .11,(.1.971). 

In the present study a case of mult1pl. neoplasia 1n a White 

Leg hom hen of 1 year old was xecorded. It was interesting 

to ob,~X'V. tWQ benl~ n9npl"csl1l$ of ::U.ff'ltront tlGsue origin, which 

wete dll9noaed as chondX")ma and haemangioma of 1_1 bORe and liver 

ttl Sp$C 'k 1'1e 1 y. 



JUMMARX 

In the present lnvestigation the incidence and 

histopathology of different neoplastic conditiona 1n chicken. 

were studied. Out of 4,840 fowls necl'Opsled, 24~ fowls with 

different tumouX's were examined 1n detail and their gro98 and 

microscopic fe.tures were recordad. The incidence of the •• 

neoPlasm.~ with regard to ag., breed and sex were .1so dealt 

with. The table 11 sunm.n •• a the percentage of different 

tumour. encountered. 

T .ble. U.'*Pereentage of different avian neoplasm, between 

2 month, to 16 month. age and above. 

S1. '0=_ of t\lftou~, No. No afiected Percentage 

• 
1. Lymphoid leucosla 212 86.$ 

2. Plbrol.rcom. 2 0.8 

3. Hepatom. :2 0.8 

4. N'Pbnbl •• , ••. 1 0.4 

~. Oat-opetJ'O.la 3 1.2 

6. ..rek'l disea'. (MD» 1 5.0 

1. Chondl'Oll, 1 0.4 

8. Chondl'Ol'I'COIII' 1 0.4 

9. Fibrent. l. 0.4 



10. Myxoma .L 0.4 

U. Leiomyom. 3 1.2 

12. Adenocascinom. ( Ovary) 9 3.6 

13.' Papl11a~CY.tadencearclnom. 1 0.4 
( ary) 

14. Adenocazclnom. ( OViduct) I 2.00 

1!.' .... oth.llo .. 1 0.4 

16. Haemang101la 1 0.4 

d' 

• Anal.,.i. II •• in d.t.U on 20 leucotlc bin. 

The general incidence r.t. of 'he '\IIOd, w •• 

'.06 pezcent ,f. rhe age onupa .f bid. lIlO.tly suaceptible for 

all type. of n.opl •••• w •• 8 - 12 lIon\ha.' 'emal •• ,how.' a 

highel" percent.V' of _ .. tallt.y thlll mA ••• en the oth.~ hand, 

11141, •• 1th .Iteopetrosl. -n .f"ected .on than ,be famel .... 

The hith .. , incidence 0' ,,,oun WI. ncorded in Whit.e !At hom 

(W.L.H.) birds lolla.ed br a low incidence in Rhode Islend Rid 

( R.l.R.). l1.ck Altnlop ( a.A.) and Indio_nou. bleed, .. 

TwaoUft of the leucosis/laIC •• 910UP -n reeo'-d in 

high •• , n*,"r in wint ... IBontba followed by • low inc '''-nc. 

in hotte&' day.. But. the .. alOft ..... d '0 h.Y. no lnfluence Oft 



Tabl. 2.'" 0.19 .. 15. dist.ribution of lesions lnlympbold leucosis .. 
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R-1l2/71 - +- +- ,+ - -- - - ..- + .. - - ... - • -
R-113/71 ... +- ++ .. ... . - ... + ... + + + - - - - -
R-J.»/71 - -- +- ... ++ ... • - . ' ... + + '"'" - - - + 

1\-1,,/71 - -- -t- .. ... ... ... - .. .... .. .. - '. - - -
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the tumours othe~ thanleucosla/sazeoma 9~uP" In leucosl.ts8zeoma 

gl'Oup. lymphoid leucosi., flbrosarcana. hepatoma, nephJ.'Oblastoma 

and osteopetrosis were recorded. Out of 20 leucotlc fowla 

examined in datdl, Marek's disease (MD) was recorded in one 

case. other neoplasm. encountere. in this study we .. chondJ.'GDla. 

chondros.~om.. fibl'Oma. myxoma. leiomyoma, adenocarclnCllla. 

meaotb.l1oma and haemangioma. 

In lymhold leucosis liver wa. the o~an. moa' 

COInrQonly affected followed by kidnev, spleen and ovary.' The 

groat and microscopic features of dilf.sent tumour. were 

described, classified and their different aspects were discus •• d • 

.. *. 
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,&! ;=;1"1-:: ~ i =- c: l • i c • 1: • 4J .s B >N"au. u • '" ., c: ., eft tID 2 lit 0 C > • .. at § to --t ,., • .... ." k .~ 

! c.~6:j~~ ., 
:! ~ ~ ~ a $ i fI) 

::Ii .... t-

... + -- - + -... + .. + + - - - -. - - ... 

- - - + +- - + - .... - ... ... .+ - - * - -
- + ... ... - + .- - - • + + - + - - - - -
- - - + ++ ... ~ - + - - + - ... + - - ..-

- - -- ++ .' - - - +. + - - - - - - -
- - -- - + -- - + ... + + ... - - + - -
- - - - -- -- - .. - - + ... + - ... - -
- + ++ ++ ++ ... + + - + + ... - - - -
•• All the organs ex_ined irrespective of gross manifestation of the lesions 

+ • Histopathologically ;osltlve leucosis lesions 
- • Histopathologically negative leucosis lesions 
* = Not collected 

~$cular 
sys. . 

• ,... 
u 
U) 

~ ... • ...., 
tP .... 
eI 
Jt 
tf) 

- • CJ'I - t 

-----
-



Table 3.'. Age inc1dence of t\laOUft in Laucosl-.lSarcoma GI:oUp 

Fo_ of t.M_/2-4 • +-8 % :'12 9:;: ( ~b!l • l6-abo .. • 
L,.pboW 
Leucoala 29 11.18 48 19·.5 5!t 22.4 41 16 .• T- • 15.9 

FlbrosazcOlla - - .. - 2 0.80 - - - -
HepA-. - - 1 0.4 - - 1 0."4 - - • Ut 

HepIq:ottlastou 1 0.4 . 

" - - - - - .- - -
Oateopet.nsl. - - 1 0 •• 1 0.4 1 0.4 - -
Total 29 11.1850 20.3 59 24.0 43 17.5 :B 15.9 

-
• Malysl. made Oft the basi. of • total number of 245 birds with 

ttllOutous cond1tlcn. . . 



Table 4.:* i't8 incidence of tl80un ethel: than Leucosis/SereGla Group 

Fozas of tUlGOUrS , Age groups ( months) 
2-4 ~ 4-8 • 8-12 • ______ J __ ~ _______ ~_ _ __ _ 

:bond~. 

:bOftdzosareoma 

Flb~ 

IyxO'U 

Leiomyou 

Adenocarcinoma 
- (Oyazr) 

-
-
--
... 

-
Paplliaxy _ 
c:yst.*Senoearcinoaa 

(Ow.,) 

Adenocarc lnocaa 
(Oviduct) 

..• 'esothellonsa 

HaMtagloaaa 

. Total 

-
... 

-
-

--
-
-
-
-
-
... 

... 

-
... 

-
-
.-
-
-
-
1 

... 

1. 

-
2 

-
-
-
-
-
... 

0.4 

-
0.4 

-
0.8 

1 

1 

--
1. 

4 

-
2 

-
1 

10 

0.4 

0.4 

.-
-
0.4 

1.6 

-
0.8 

... 

0.4 

4.0 

12-16 !C 16-abo". 

--
1 

--
3 

-
2 

-
-
6 

-
-
0.4 

... 
-
1.2 

-
0.8 

-
... 

2.4 

... 

--
1 

2 

2 

-
1 

-. 
-
6 

• Analysis made on tbf! basi. of total nmtber of 245 birds with 
tunourous condition 

-
-
--
0.4 

0.8 

0.8 
!. 

- ~ 

0.4 

-
-
2,;4 



Tabl. 5 •• Sex mcidenc. of tuaours of .Leucosis! SarcClla G.roup 

J ~~ ---- -~-.------~---~~---.---- ~~.~.~ -~-~~-------~-

FOllis of tumours t--- .~JIal. Pemale 
.----~-~~~~- ~-~---~-~ 

, No. affected , No. affected % 

Lyapbold leucosis 77 31.4 135 55.1 

flbrosarca.a 1 0.4 1 0.4 

Repel-. 1 0.4 1 0.4 

Nepluoblastoaaa 1 0.4 - -
Osteopetnsl5 2· 0.8 1 ·0.4 

Tot.I 82 33.4 138 56.3 

• Analysis made on the basis of. total number of 245 birds 
with tll'nourous condition 

• UI 
'~ • 



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

Poms of tumours , _.le Fern all 
No. affected % No. affected % • 0 

Chondroma - - 1 0.4 

Chondrosarcoma - - 1 0.4 

Fibroma - - 1 0.4 

Myxoma - - 1 0.4 

LeiomyGlDa - 3 1.2 

Adenocarcinoma (Ovary) - - 9 3.6 

Papillary cystadenocarcinoma - - 1 0.'4 

Adenocarc'inoma ( Oviduct) - - 5 2.00 

Me sothe 110m. - - 1 0.4 

Haemangioma - 1 0.4 

Total .. -, 24 9.6 

* Anal ys15 made on the basis of a total number of 245 birds 
with tumourous condition 

.~ 
lJ' 

~~ 



Tabl. 7.'. Inc1dence of various fo.s o·f t.umours in Leucosit/SaKoma Gzoup 
aIIOng different breeds of birds. 

Foms of t.-oura , W.L.H. LX.R. B.A. Indiganous Total 

No. ~ No. % No. % .No • % No. % 

.. -
LYlllphoid Leu~os1s 90 36.7 80 32.6 34 13.7 6 3.2 212 86.5 

Fibres.re._ 1 0.4 1 0.4 - - - - 2 0.8 

Hapatcae 1 0.4 1 0.11 - - - - 2 0.8 

Neph.lOblasu.. 1 0.4 - - - - - - .1 0.4 

Osteopet%Ou. 1 0.4 2 ·0.8 - - - - 3 1.2 

Total 94 38.3 54 34.2 34 13.7 8 3.2 220 89.7 

• Analysis made on the basi. of a total number of 245 birds with 
t.umourous condition. . 

• , 



Table 8. *' Incidence of various fo.r:ms of tumours other than 
Leucosis/Sarcoma Group 

Forms of tumours W.L.H. R.I.R. B.A. Indigenous 

No. ~ No % No % No % 

Chondroma 1 0.4 - - - - -
Qlondrosarcoma .- 1 0.4 - - - -
Fibroma • 0.4 - - - - -
Myxoma - - 1 0.4 - - - -
Leiomyoma 2 0.8 1 0.4 - -
Adenocarcinoma 3 1.2 4 1.6 2 0.8 - -

(Ovaxy) 

Total 

No 

1 

1 

1 

1 

3 

9 

Papillary cystade-
nocarcinoma Ovary) 1 0.4 - - - -. • '1 

Adenocarcinoma 2 0.8 2 0.8 1 0.4 -.. (Oviduct) 
Mesothelioma 

Haemangloma 

Total 

- - 1 0.4 - - - -
1 0.4 - - - - -
11 4.4 10 4.0 3 1.2 -

• Raalysls made on the basis of a total number of 245 birds 
with tumours conditions. 

5 

1 

1 

,24 

% 

0.4 

0.4 

0.4 

0.4 ~ 
1.2 

3.6 

0.4 

2.00 

0.4 

0.4 

9.6 



r ab1. 9. • S.asonal occurranc:e ,-;4 various fONS of' tunoursin Leucos1"'Sa~cna 
Group 

L,.Phold Leucosis 92. 37.5 62 2,5.3 20 8.1 3C 

Fibrosarcoma 

Hep.t-.. 

Nephnblast_ 

dsteopetrosia 

Told 
\ 
\ 

1 0.4 - - 1 0.4 at 

- - 1 U.4 - - 1 

- .- - - - - 1 

1 0.4- - .... '. - -
94 38.3 63 2~.7 21 8.5 . .(.0 

• Analysis _de on the banis· of e total number of 245 bir.da 
with tumourous condition. 

15.5 

-
0.4 

0.4 

-
16.3 

• . 0' 

1 



Table 10.. Seasanal oceurrance of various foms of t.uraoul'sotber t.han 
Leucosls/SaJ:Coma G1'OUP 

Fo.dls of tuatOUr t. Sea.C!! ..... r- tee to Jan- FAA. to Aery At; to July ~st tao Del.- _ .. _ 
I No. • No. ~ Ho. % .No. ..:~ _. 

ChMdroea .. 
tl'lcndzosa.rc:oma -
fibroa. -
lilyxoma .. 
Lel~ -
AdttnocaK1ncMIa 4 (Ovazy) 

p..,111alY eyst.adeno. 
~.rciaolla( Ov.rr 1 

AdenocazciGoma 
, ( Oviduct) 2 

\''', -, 

IIUothelJ.c.a -
. \. 
taamangs.o.. -

total 7 

- J. 

- -
- -- 1 

- 1 

1.6 1 

0.4 -. 
0.8 -- -- 1 

2.8 5 

0.4 

-
-
0.4 

fJ.4 

0.4 

-
-
-
0.4 

2.0 

--
1 

-
-
1 

-
1 

1 

-
4 

.. -
- 1 

0.4 -
- .. 
- .2 

0.4 3 

- -
0.4 2 

0.4 -
- .. 
1.6 5 

.. . 
-Mnalyd.s made on the "'$15 of a total Q9IIber of 245 bl.t'ds .',tb 

t.l.IDOureus conditions. 

-
0.4 

-
-
0.8 

1.2 

-
0.8 

-
-
3.2 

• ~ 
I\i • 
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