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Title of theeis § COYARATIVE PATHGLOGICAL
STUDIES IN MARER'S DISEASE
AT LAPIOID LIDCOSIR

Degree to whiich 1t is $ Vastor of Ve vy Science
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Year of subeission 1 1986,

Thiz study wos carried cut to deterwine incidence
of Harel's diooaco o Lymnl:0i? lewcosin in relation to
oge, sex, stroin, disteibution of gross leslons and
histopatiolonic, histochenicol ehangos, ascolute
bosoptil count and onzyee{lDfl) estimotion, The
purpoge of this stulyuas to pake & comperative study
of the chengen in two Cifferent dlseases for propor
wmdoretanding wx! early diegnesis, Also to study
the behaviour of Abeolute besophil count(AIX) and LD
activity in bot: theso conditions,

s study wac based oo pOStemorten emaminotion
cartried out in 3,220 birds, A totol of 922 bLirde were
affected with ID(16,24), and 70D birds were found to be
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affeoted ith LL(DAN)s 1o }D the growers were found
%0 be Bere affected then ohicks and adults, The free
Quemey of insidence being 58,3, 15,25 snd 27,95 i
the prowvers, edults ond chisks respectively, In LL

the adults were found to be pove affected than chicks
md growsrs, The frequency of incidence betng 6246%,
64 md 3,85 in sdults, growers and chisks reapectively,

Foneles wore more susceptidle than melss in
both MD and LL, The pereentoge of mertality in noles
end feneles due to m e ‘lba% and 89,6X respectively,
while in LL 19,3% and 80,7% of nales mmd femnlos
wore affectad respectively,

In the prosent study viscerol tye of lesions
were found to be more then neurcl and nixed in D,
The fro uency of incidence being 00,2%, 17,21 end
24,0% due to viscerul, neurnl end nixed types
respectively,

In LL diffuse type of losicun were found to
be more then noduler and nixed types in all the age
grouwp of chickens, The frecucncy of incidence being
48,134, 8,9% and 12,T% due to diffuse, noduler end
atxed t.pes respeotively, '



In R the fnvolveoent of different orpans
w3 different in different age grouwp of birds, I
birds On8 weoks of age, the incidence of orgon ine
volvenant being proventriculun(82,4%), Liver{39,7%),
kidneys (37,05) ent sploen(35.6¥) ond in w30 wooks
of age grow proventriculus(?1,6:), 1iver(61,9%), aploen(s4,TH
and kidneys(33,45) The frequendy of incidenco of
mmmwm.mmotﬂmwm
was peripherol nerves(97,08), Liver{60,5:), kicneys(63e M)
and proventriculus(G5.2%),

Liver and epleen were the major oryons
aifected in L. in dilferent age grovp of birds, The
frequency of Livolvensnt of the liver and sploen in
the age group of Owl weelks wos 70,070 end (0,00
rocpeciivaly) wiile in 9«20 woeoks 1t was 50,2+ and
5304 recpectively, and 0 29 weels ond obove 4t was
TEe0% and 7930 recpoctivelys

The tmore of D were couposed of enisocorphie
ond pleemorchie ecolls, tncludin: veriousesized
lymbold cells, reticulor eclle ed plasun cells
cormonly, gremilocytes and Iibroeytic cells rerely
vhore as the tupore of LL conalated of wmiform large
lympbold colls,



Histoohamical studics DY using Nethylegresn
pyronineY staining tectnicue showe: that the imtensity
of pyronfnopt:ilia ves poor in M vhere as it wmes guite
uniforn on? brisht tn Ll

The results of Absolute besophil count olh:owed
verfation in N and L, In i it varied from 790 ¢
150 %o 1900 g 525 ABC/mm® of bloo! where ms in 1L
1t vas 775 2 50 to 2025 3 200 ABC/me’ of blood, In
normal heolihy blrds 1t veried from 475 ¢ 75 to
725 3 225 AX/m0° of Bleod,

The loevels of cenum LDH sctivity found
to be greater in MD then in Ll In ¥D {t ronqcod from
410 to 1610 L units por nle of serun w.ere as in
LL 4t voried froc 450 to 1000 Lifi wnits jer ol., of
serwus, In 20, apparently beslthy birds, Re LY
activity veried from 200«600 units seor ml, of sopum,
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INTROOUCTION

Assearch advances during the post few years
have vastly incressed our imowlod; e and unierstending
of the eflelony, petieceesis and epissotiole.y of
avian neoplastic discases, The neoplastic diseany
¢an nov be classified in terms of toe causative
viruses, Three etioloricelly distinct ncoplestio
disecses of avian ;roupa ere now reco niged,

4o The Youcosis / serconn group
2, Rarek's discase ond
5e flgticuloondotholionis

The Loucosis/sarcome sroup includes Lyuphoid
leucosin(LL), myeloblestonic, myelecytcnatosis,
erytiroblastosis w:! such solid tumors us fibresarcones,
endotholiomas, 'apctones, nephroblestonos ovl
oatooncterosise These tumors arc coused by ¢ mmsber
of clooely reloted WA viruses, The most cormonly
oocurrin: neoplaostic diseese of this group is
lymphold leucosia,

Moreli'e disocee, t ¢ second neo loptle dloease
{s extrenely prevelont throu hout the world, It 1o now
Imownt to be coused by a Herpes virva ol the B group.



|

of e virus intusod tumers tn ehichens,
Marek's disencse ond Lymphofd leucosis ore the two
asjor problese, Lymphotd leucosis is o serioun
tpect 0 o poultry induotry oince tie discope i
transuitted vertically and appesrs only when the hen
1s about to otart layin ¢ Thue control by culling
is & difficult task and no vaocine s evailoble to
control tio disomse by prophylexise

Marek's diseaac 1s & .oracterised by deprcseion,
squattin. position, debility, droprin, of wings and
paresis or paralysis ond ohovs an epicootic oocurTenOR,
whitle LL 18 secen in ofult cilfchons cmootly, without
extibiting any colloctive outhresis,

Moyeh'o diocase and lyupiold louconis ¢oan be
diffornticted from one onotor with et Aifficulty
o.00e sicilor lympioll tumars woy oceur i both
disesscs in € .o serw viecerel or ans durin: the suow
aze periode It s not sasy tu discrininete perticus
larly LL from [%' of scute type by .reos exeninotion
alonc, Henoco tio objective of the present investi otion
to to oale o ocorprelensive ptudy of t o clonges in
two different diseoses so that early diaimeeis oen
be oade with oasd,
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Narok's diccase affects youngor birds of 618
weoka, w:ile LL affects mature birds, The clossioml
forv of MD does not pose eny prodlen for dia nesis
sinoce t:e norve losions are most conspiouous and ouch
lesions ore not foumd in L,

Varek's discono 1o i 5:ly eonte;ious ond
spreads rapidly in e suseeptible flock, The dlarmosis
of tie ficld cases io meinly basod upon symptons and
post nortec leaions, In casoe vhere mortality is
hick without s.owing ony prees lecions, dia nosis is
conplotely bosed upon histopatiolo ienl ¢honpes of
the tiscues,

Moarek's “iscace in field flock 4v recommired
in twvo foros (8) Acute ond (b) Clascical, This
division i bosed o o ¢ of tie affected i do,
pa nitude of mortolity and prosonce of ross lymyhold
wnors, The acute froo of I {8 chorestorlaed by
cudden and heavy oortality in youn: stock, lMortelity
due to ! vuries from o fow to 70804, Usunlly to
elasolcal fore affects a omoll poroent of tho fleek
{(uwpto 10:4), and t:c aouts foro betwesn 20 and My
Sporodic ccses my oloo be poun, particulorly in floclks
of afult chichensy Those moy hove many of the charwctarie
stics of lympholsd loucccis a:d ticreiore presmt
problem of cifferenticl dla;mosis,
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oveotig: tions en ficld outbreaks and
mortality coused by M0 indlcuted that olsssicel
forn o te disease s widely provelent in cortain
states of Intia cousing a mortality of upto 384,

Outbreak of acuie WD csuces heuvy locses due
to sortality where s #n the claeical forn mortulity
1s low, but continuous bevouse Lt affects comporoe
tivoly older biris, lore scorious is tie forn, in
which: the diseese doos not memifost its choractoristio
parelyeis ond doath but remain in o state of lower
woel ht goin and production,

Althourh lymphold tumors poy ecour in almost
any oron or tisgsue in both [arek's disease and
Lymphold loucosis, goned involvenmont is often &
teotuse of Horek'c diseage and tho invelvenwnt of
1iver and aplesn are froguont in Lymphold loucosis,

Ordinerily, Lymtoid loucosis does not coour
bofore 16 weeks of a e, and mout of the wortality
ocours botwean 24 and &0 wocks, Herek's dlaccsoe om
tho other hond, Doy ocour &8s early as { wocks of age
apd tie peell 0. portulity vories from 1020 veeks,
Ocoesion-lly locses continue after t.1s a0 and nuy
recoh o peak even aftor 20 woeks,
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Inspite of nll the progrecs bode, little bed
boen done to eliminate MWD end LL, The tein recson
vas the lack of @ senzitive and repid dia;nostis
techniues. There appears to be no work takom up in
Indie to simplify and otandariise tie techniques for
fi014 epplicctions for toe diagmosis of M ond LI
and at presont the di7ferentinl dia: nosis of lMarek's
dis ase ond Lymphotd leuccsis 18 done moinly on
peot mor-tom materiols,

™ noin cbjootive of undertekin~ this
investi otion s to coupare and evalunte ¢ fow
dia;nostic techniques for t e diagnoeis of Horek's
disecso and Lyonhofd leucosis besing on epldemiolos
gsleol investi ction, ¢rossy i istupetiolo ical,
histochenfcal, Aboslute basop:i il count en’ seruns LIH
estimaticn, The taln jwypoce to to (dentify 4
tochnique to detect T and LL i carly sto ez of
infectio:,

niotoct cnical otudies on Murek's discese ond
Lym:hold leucosis to-ether rove received vory little
attantion, t e prooont otudy was cerricd out o
wmdorotond the istecicnicel alteretions ond thelr
possible ai niriconce in Casce of woand Ll



Absolute bdesonfl coumt wee carried out ta
olintcslly suspocted birds of MD and Li

Lorun lectic dehydroconese astivity hes boen
reportsd to increase in neoplastic roviis, There
29 fow reports on t.o behaviour of LD sotivity in
Horeii’s diseese ond iLymphedd leucosis, Lanoe
sotinotion of LI¥! activity Lhove been iven pore
sttention during this study to doteruine the behaviour
of LY gotivity In both the disceses,
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fommdson end Diely (1932) recorded the
incidence of parelysis ond lymphometous tucors in a
flock of 342 pullets of six different brecd:s, wich
indicated the presence of botl. comditions in %4 out of
52 paralysed pullets, while an additionnl 22 hod
tunors but where not parelysed,

Blely gt als (1932) reported tiot the typicel
levions of tiorek's discese wes found in approximotely
293 of tie inoculoted ohdeks, wiilc In conirol chiocks
kept unier laboratory conditions e ineidoncc was
chout Tie

Benton and cover (1997) reported an increased
incidonce of viscornl lyephomntocis in the U, o/ in
broiler ond re:lccenont birdo of ol ht to tom wooks

cf g e

Virore Dovon ool Ladr (1908) etudiod tie

breod, ore ot doet 4 oox i Bocacnul eccurrence in
432 casee of LL out of 93 ¢ iciwnc of 5 nonths and
ahove @ ¢ iviny on outopoy incilooce of 15.%
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He also reported  ross thiskenin: of proventriculus
vith uloerctions and Lacmorrbopes &n Ll

Feldaon and “lson {1065) quoted reports im
w:lel the incldonce of tuserc, oxcept neurclymphopoe
tosts und osteopojrosic, veried froo J-19%,

Hemeley (1966) reeorded the tumor incidenco
in 3,43,000 broflcr chickens in 14 floocks en oot
morten exncinotion ond the incidence of LI was 04,0047,

Losaes duc to Vereit's diseese in affeoted
{locks woro eotinated to range from ¢ fow biwds o
2% or %0 ond cctastonslly s 1yt as 60 (Dipgs, 1968),

5«90 incidonce of LL in two inbred line
flocks was reportec by Samdelink ang lstol: (1070),

vitter gt gle (1970) stowed tiat tie infoctim
of I can often bo detecte’ v ry soon after the
plocerent o chicks in contoninoted poultry bhousc,
Infection raoicly norecoed ') by 8 weels 82 hod
mioroccoplc lesionc, e cloo indlonted vt the
time of expopure €0 ! wun v ocrly s 7wl duye of

T
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Twentyefour of 25 white Lo-horn pullets frem
& different field outdre ko of trunsient pornlysis
were foumd to bove Hopel's disessc ond evidence of
Lymphotd loucenis wos noted in 14 of 18 chichens
suffered witi: trensient peraiynis (Cho g§ plse 1970)e

Rejyn ond Mohonty (1071) recorded the clessiocal
forn of i to do widely prevalent in Indic producing
cmulctive cortclity wpto 384 in certein furms, They
also reperted two ocutbresbs of acute fors of WD with
zmoertolity ren-in; fros 264 to ebove 907,

Mohixddin (1972) rece:ded 277 caces of Lymphotid
louconic w8 276 coces of (T out of 1043 sutonsiod
bivdg oo dliferontinl ddu:nosio of I and L wvas
booed on te ore 03 incilence, poatterm of lecioms,
norve invelvencnt clon  witi visoert:l lcolons,

Pure! coe gt ols (1072) revorted a cortolity
of 10 due to Lymbold leucocis In two fune cid tie
vocein tiom 212 not Dove ooy nfluence on t e

eocurrcnce o, tiils diceene,

fepodaran ond Thanikochelom (1974) recorded
867 cesco of ALC out of 38,138 birds cutorsied,
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Nendereen gt al, (197%) reported an (noresce
inctdence of salid tunors $n 9 week old cnickens
vacein:ted araingt Harek's diseese,

Durin- to your 1970=74, 160(3,4%) ocaces out
of 1,734 and Gurinr 1072Th, 709(7,0%) ca es cut of
9,998 studied was duc to Morek's disesse (Crewnl and
Singky 1976),

Out of 63 cases of !'D {n Horaknati: chicks,
72 suffored with elasoicul forv ond 1% wit thot of
acu e form, Tho incideuce of both tie forms was
bl host M9 and 05,9 respectively in the ciicks
of 9«10 weotic of noey ekl Ortality 9400 and ¥35,9%
res;ectively in eblcha of 29 weels end nbove age
(Veroa g% ples 1978)¢

Portality or porbidity due to Muirei's disoape
hop bee: cstimited "o roupe from @ few birds to 300
and occasiou 1ly oven upto (09 in certain flocks
{Deruch cnd Pwatre, 1979)

Zolenokit gt ple (1900) conducted enddeciom
1o, tcol otulies, @ recorded leuccois in 5=25 g  dirds wy
2our yoors in 8 survey cusducted o tic Lrosdiu; end

sompereiol poultry Lxiucteys
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Roo and Choudury (1991) fn o surwey during
1972 to 1979 recorded 1393 nooplasm:, of which G26
wore ldentified cs Lymphoid leucosic, 599 as Marex's
disecce und in e rencining as fibrooees, Lelomyonseh,
heenon; loneed ond one ench: of gronuloms oell tumer,
hepotona, adenccercinone, fibroseroome and chondrens,

829 casee of Lymniold loucosis ond 316 coses
of Morek's dloease out of 9261 tumourous conditions
vere reported by Beyor gk Als (1981),

Sint gt ads (1901) remorted 1D with @
mort:lity rete of 415 in 407 unvaccincted fovds from
21 Sovme ond 12,85 In 169 unvnoc ineted birde from

12 formo,

Ovor & ten your period (1979«80) tie incidence
of neenlosoe recorded vac 10,624 frow t ¢ wort moriem
ex oinction of 6760 birt , I tne Juckn olio UeB84
of nev luasm recorded imon 267 duclkn autoncied during
thot period, 7The comonost tuvor recorde’ in foulc was
LLy 907 ( rirasan gL gles 1981).

marvulov (1781) recorded 10«17 of vortslity due
to [T in o flock of cbout 10,000 birds durins 1970 e
1978,



1®

Haleushs and Jurejde (1982) recorded D i
3o5% of infooted chiches,

e percontase mortclity due to ! ocomeng
birds of 9«20 weoko and 240 weeks of oge croup was
found to be 8,66 and 20,194 respectively (Panda
a8 alsy 1983)s

Dalani (1963) renorted on incidence of 940
and 6434 Lympbodd leucosis end larek's disecse
resnentiely,

Anclysis of 479 flocks of broilers et tie ege
of aslou Lter nroved thot infection rete of M renched
a5, okin form of {1 wo precont in 04 flocks(63,04)
rnd viscerul Lwolveno:t in 101 flocks, 21,0 (Jurejdo
end heveoln, 1903),

Avon: 2989 captive and wildbirde exouined
durtns 197% and 1983, loucocis woa foumd in 20 birds
belen: in, to 13 @i ferent o cclus and § orders (Loupaly
1984 ),

Durctein g als (1908) reported outbreck of
Lymptold loucosis wmon, luyor flech of ¢ ickan om
€O forms in Icrveel, it . u wortulity upto 200,
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Rishalas (1904) reporied Marek's dissace
sutbresk n 1500 layers, A weekly mertality rete of
OB at 25 wasks of age, ruse to 0,44 at 6O weeks
of age,

The lssions ware reported to be eonsideredly
incresssd s a result of dual tnfection with CAA and
¥irulent strain of MOV, The mortality was 75 « 92%
witil 16 days after infection (Bulow gt gl., 196%),

Hinnjoss (1984) reperted MD in chickems ower
95 days of age end thwe incldemoe was 1.2%,

Rathere gt al. (1985) earried out survey an
Poultry mortality based om post mortes emsmination,
Mortality dus to Marek's disesse was recorded in 3788
(1,4%) and Lympheid leucosie in A966(1.8%),

Puloniswent gt ale (1985) reported /D ineidence
in & broilcr parent ntodk with s mortality of 5,664
betwean 12 end 24 weeks of age,

Bazborgey (1964) reported that tic losses éne
%o lymphold leucosis were influenced by genstis
resistance, agze at the tine of infection, eentast and

compoeition of diet,



L

Calnek (1968) carried sut a survey in commereial
breeding flecks for penetic resictanoe ard the incidence
of LL was 4,4,

The Marek's disesse resistant stroin hed cnly
12,9 wertelity where as in the bighly susceptidle
90, 7% mor-telity was recorded (Cols, 1968),

The genetic oomstitution of the host has bewm
si:on to influonce susceptidility to MD with beth
clagsical ond acute streins of virus (Blgcs gt al.,
1968), )

Recent studivce indiceted sone evidence thot
the susce;tibility oy the birds to I is inversly
proportional to a:e (Biygs, 1970, Vislits and
Landgrat, 1970).

wittor gt ade (1971) studied Herek's disesse
in a neturally infected flock of w:ite Leghorn
chickens during 76 week period,

seneviratna (1972) repo:ted thut t.c susceptie
bility varied considersbly to the different ctraine
or breeds of chickens to €. different isclates of

D virus,



, ”
Spenser gt al, (1972) Gencmstruted thot
veosineted chisks of gematically resistant streins
usually hed & lewer ingldence of MD than those of
genetically susceptible strueins,

Grewal gf gl (1977) observed t:at the ineidence
of MD in high yieldiny streinsforeeds veried from
85,%4 = 100, -owever, in desl birds 2 out of 16 birds
ylelded positive results,

Mohinddin (1578) mnde efforis to study the
incidence of Lymphotid leuceels in reletion to ege,
sax, involvement of d4ifferent orguns ond corcass
veirht in different streins .fwiite Le nom over

tiee engorotions,

The percentage of Lymnioid leucosis viruwe
sheddere i{n 3 streins of pullots selected for upte
27 renerctions for | i;h e g production end o comylex
of relcted commerciclly impertont troits was 1yAe8,74
vhen compared to 2 unselocted control stroine in which
it veried from 13,7«21,&4(Cevore gt gley 1980)e

Maas gt ple (1980) reported nortelity due te
Lysphieid loucosls wos S4eYsy O¢5%, CoDs ond 7454 tm
difterent ;roupe of w 1ie le hem chicks,



_ %

Vireenie tolerunt hons classified os conganie
tally infectod hod conststently olod virus intd
eltwmen of tiuolr e gs end alac projeny and 108 of
®ase birda dled due to tunors, In ooc trest, contact
infoected hone had a-tromelent Vireemis, vost of trem
developed nntidedy te ALC ond enly 1073 ohed virus
into clbumen and -roeny (Fadly ond Ghazaki, 1982),

‘ah o ale (1962) recorded % lesion in
84(63,5) out o 101 banten c:iokens, oo lndonesion
duer! fowl of Aiffopent a ¢ (roupg, 411 too cames
P esentel viocerui lovolvepent, it nurve looions
oniy in & Lisds (1540 )e

Flucinoki g gle (1983) carried cut hoemstolorical
stuies in 396 sussex loyers onod 35 wecks, The
portaliity rote roported due to Lymold loucoois weo

12435

e cud oo (1984) reooorted MD 4r GO &n @
study on 13,000 died ciicks of differe.t cipatne nnd
hotehoe, The pook sortelity wes botween 1B nnd 26
weoks of are. T o rooc louzlom uosily alfocted liver
(795) ond 0. d2eenr(71),

atatin (1784) reorted an 1ool: ted outhreok
of Marek's “iceese recortin uovd 1ity 250 of & flock
of Fedu fouls vAtrin 3 doys ent the leclons were present

in liver, 6 leen orxl OVErye



‘ ”
Gf 158 fowvils of emotic coemeroicl stroins

(ten groups) end of 108 locel fovis(ten groups),
16484 and 8,36 rospectively dlod due to Marek's
diccese( dene, 1994),

Horeno ond Gonsalog (1998) inveotijete! tig
incidence of loroli'c disease in white Leghern pullcts
opto 7 menths of oge ond the imcidence ronred from
Om3B orx) overo ed to 148,

Lo ses of 48000 blyds in four iinos and thoir
fous 5‘1 hybeide were cnalyved over 8e13 brooding yoors
for loyeit's disease ond Lymrhoid loucosis, The
enalycies reveclied thot the populotion differed in their
suscen idility ¢o uoth lHorel:'s Jlsesse ond Lwmboid
leucoois(Jain aw! Nohland, 1985),

Hakacawe {1765) cmducted Liotopot! ologicel

gtulics on DY cases of fowl neralyslis, norve lesions

clesni’ded 28 reo log’ic mroliforation wercv recorded
in 95 coces i nomeneorliotic cellulir in’iltretien
tn 54 conese

Payne omd f1-0 (1967) closaified ¢ nicrow
seopie lesionc of !vroh'c Clsease in tirec formo

we typo A, B und Oy



Hecrobietic lesions heve boen desoribed in
bursa (Purchase and Dicgs, 1967y Johowski gt gles 19694
Purchose, 19703 Johkowsid gt alss 1970).

Woht (1960) deserided histopothele;iocal
gindin;s in sutiveskn of trmsient purelysis(D)
affecting 8«12 wooks old fouls,

Goodchild (1969) stuited in detsiled the
atocroscopie ohan e in 9502 birds suffored vith neu el
Morek's discase,

Pralmaet. ond - Jya (19?0) ocbeerved opestie paroe
iysls of lepo ond wings end cloo sone of the viscorel
or ang were alfected in fords nfecte . with (isesses

of nerintirel neves "nd contrel nervour pyntote

Vioteputt oleodcol chirnges were studicd in
OF 1T eccec ocollec ed durin: severe sutbre iz and
17 I coses collected [rou o oreilo outbrocks ond in

ton croed of LL (Okuds, 1970)e

fvone gg -1e (1971) courored t o lesions
founri in certuin lymboll tlasues of ei:icion with WD,
Burgel ref hte inercssed ol uf fountly ton opleen
walgrt in infected ol.ichens,



)}
Difforential diepnesis of paralysis in domeotie
fovl by histalaricel o d bistoohonionl exsoinction was
dincusaed by "oliwel ond Rojdye (1971),

Pajisoto gt ale (1971) investicnted 989 ceces
of Harel's disesse lstopntholesically,

Yomomoto gt al. (1971) atstinguished I ond
LL bused on /rons lealen & 4 hiat:net' olo~io comnerisen
of naturcl cescs of M. with exverinental ooses of |
LL wes olso carried out,

Kakiheta (1973) studied potholo-lcal chenges
1> dbursa of fabricius in 12 I affectod birds from
“{eld cases o observed neorlestic rrolifore {om
of t e lyanhoreticular celle in ¢ ¢ interatiticl tissue
o te VW, Almo poiiced ationhy ~nd disapreerance
of the follislec due to eyst furmatior,

Bebt g% ade (1976) roiortod dlsercte noduler
to difuse rvepuler ty .o of lesiorns &n livr of
L obeld leucosic. lethyl rroeen nnd nyvonineY ot ined
so-tione revoaled fow blost cells vwith diotinet pyronte
nop 1lia -ilie maority 0” ¢t ¢ cello IilZerentivted
poo:lye They “kio vero to!  rous thicicilng of proventrie

culus in [T



Baysn gt a)e (1977) studled the inctdence
and bistopotiedogy in 52 birds necropsied, revenled
Hopel's dissene lootens in 19(29,94%) casos,

Eristoe gt gls (1977) studied the  ross and
histops holo; e chenges in bdurse of febricius in
47 rield omaes of Marek'sc dlcense,

Fodolov (1978) oweldored thut tihe priamcry |
tunor affectd bano perrov in L' where o8 in lynphosurcons
ft is bures of fobriciue,

Lymphoid towors in Morelk'e diocese pay ooour
in one or nore o7 ¢ varlciy of oerrang, the romed
(espocic lly t.o evaryl)uis most often eifected, bt
lmohosatous loglong ¢n also be Found in the lung,
Leoart, ncoontery, kidnecys, liver, spleen, rdrenal,
TAnereas, proventriculus, intesting, iris, sieleteld
ousele e sitin (Colnel ond - itter, 1070),

Neuncam o $tter (107%) carried out differene
t4asl din:noosis of Mureh's disowse ond Lym hold loucosis

nased oo tuwwor oooo.loted oriteria,

iobos gk pde (1062) stwltod det.iled potlelos
~deal cranges in the eyes of 30 birds affectod with
Bopek's discase fron tree dilferent flocks, in which
S804 incidence of blinduess wes noticel ot 2«12 months
of a0,



n
hoomish (1982) recorded preventrisulitis
associated with Nerek's disesse in 55 birds(1,908),
Aneng thes 38 were growers, 13 lsyers and remeining
wre chioks, Apart frem proventriculitis the lesfons
of ML were also noticed in Ovary, liver and spleen,
LL wes noticad in 115 grovers oand 234 pullets and the
incidence was 12,0%, !¢ also recorded M losions in
liver tn 22 chicks, 121 growers and 36 adults and the
incldance of enteritis associoted vith M was 0,34%,

Shikov gt gle (1982) carried out :istolegical
studies of o large number of chickens frem 19 production
units wilch revealed leucotic end sarcometous
lesims in warying preportions,

Ekperigin gt gle (19683) diagmosed Morek's disease
by gross und microscopic exvrinetion of affooted tissues
on! concluded oo the ceuse of hi b nortality noticed
in the commercisl flocks of white legiom layors.

The characteristie histologienl ohanges like
{nfiltretion of kidneye ond proventriculus by lym:hold
end reticuler cellis weo found! in 39 of clussicel form
and sicfler changes ve e also found in 72! of scute ferm

(Lapinskaite gt gles 1964)s



host g5 g)s (1985) reported sn outbresk of
Lynphold leucesis in the state hotchery wmit, Dimepur
Wummiﬁmﬂmmmm
pstlolegy end epidemtelegy of the disease has been
Qlscusaed,

Clmder gt al, (1993) recordsd thickening of
the woll of proventiriculus, snlorgenent of the liver,
spleen, kidneys snd swollen comb in & flock of 30 week
old loyers affected with: Mis

a‘* he

The neasurenent of LDH aotivity iz helpfud
in the dismonis ond prognosis of myocardial inferetion,
acute hepatitis, leukemia, metsstatic carcinoms
noningitis, intrevenous hemolytic episodes md other
disenses ("bilip g% §les 1798)e

valldenk gt gl. (1964) reported plasoe LDH
lev 1s of more them 500 units in chioks suffering with
slinical leucorsis,

A drop in Lit levels in serum end rice in LDH
lovels in liver at 12 wesks were observed in chicks
injected with Jeucotic liver extrect (Didonizio g% ales
1968),



Chioks ineculated with wicle bloed of Marek's
disesse virus develaped 3410 f0ld incresse in servs
~ 1DI lovels by 120 heurs post insculation({Jones
15 a)ee 1969),

Pralmal: and tajye (1970) estimnted serus LDE
devels In bixds affected with Parek's discese, The
1% sotivity was greator in birde having symptems
of paralysis wvithout sny histopatholeogic lesions
(700+1000 LIS units)in conparisen to healthy birds
in which LI! levels voriod from 200900 wnits per ml,
of serum,

L't valwes in X0 virus inoculated chiskens
remning at & isher lovel in cocpsrisom to wninoculoted
cricks., Incresse in Lii! lovels were observed from
4e8 Acys post ineculatiem(Meohanty gt ales 1974)e



MATERIALS AND METHODS



CHAPTER « IXX

e meterials for t:is study were collocted frem
the deed birds drought for postemortan ememinction et
the Departa:nt of Futholegy,Collegs of Veterinory
solences Najendresaccr, Bydervdbed, All Indis Ceeordinated
Research: Project on Pouitry for Egiss fajendrenagar,
Hyderebed, Poultry diceane investi;ction wing, Veterinary
Biologicel Ressereh Imstitute, Shentinegar, Hyderebad
and fros differwnt privete poultry furms in abd around
twin cities, The precticel spprosch to study this
problescus based upon collesting material from 500 cases
of Morek's dicesae ond 500 ceses of lywphoid lsucesis,
Itwos aleo proposed to investizsts Absolute basephil
coumt ond LD aotivity in both the dlaense condtition
by analysing blood end serae respectively frem 30 positive
osses in ecaci: disessc, erum and blood was also
snelyced from 20 healthy birda wi:ich serves ss controls
The following precodure was sdopted for stu yins the
L

1 Nortality rote

2, *pe inefidonoe

z, Tex incliience

+ ~ge inoldence in reletion to sex
8, train puscertibility,.



3.2 Glinkial shearvation:  yevtems,
%e3 Pasbolaciesd studiens
‘e Srass pathalogy

3 &Ww of lesions
of lcoions,

3.4 Uiatooathalasy(inpioying Heamotomylin and tesin atain)s
Saull pleces of tissuos were cellected for

histopethological emuination frow different orgons vis,,

liver, splemn, kidneys, lungs, proventriculus, heart,

burss of fabriciuns, periphersl norves end gomods, They

~ were fined fg 0% dbuffered formsl anline, processed

and cut et 3 4 thickness and stained with Hacmetoxylin

and lgein for routine it ewsninction,

35 Lilatocheniaty
Inpression smcore were collocted from liver and
spleen ond stoined with Methyl rreon ond pyronineY stain
to detect the presence of pyreninophilie saterial
(:iccardi and Turmester, 1970).
Beazente recuiced
1o DyronineY O

2 e
2 FreeR M
3. idotilled woter 100,00 nl,



Plase the dyes in the flask end hot distilled water,
Agitete at interwvals, inoubste Yor two doys at reem
tsuperature and then filter the solutiem,

Tumers from freshly killed birds ere blotted
free from bleed and jently streaked scrces rrevicusly
numbered cless olides until & wniforv thin sneer is
obtained, The ulide (s then fmmedictely temersed in
the fiwmative of choloe (99% Hthyl aloshel for 1«2 minutes)
and stxined with the follewing precedure,
1, After fixetion in 93¢ Dthyl saloghel for
=2 minutes the slide (s A umma
then in distilled weter and blet dry,

2, Then th.e slile {2 impersed in Methyl
snd pyrenineY stain for 7«10 ainutes,

3¢ Rinse in distilled weter by diprin; slody
* 3 times and pontly blot dg

&, | by diping 3«4 times in ecch of
* m of dtomane und finally clear in
xylene but usuclly 2 ohonges of dime is
sufficient,
5¢ Then nount the clide with: coverslip by uwsing
DePy¥e
All the sections 7yem liver, upleen, kidneys, lumn:s,
proventriculus, hoart, burse of fubricius, periphercl
norves an! ovary were also stalned with Hethyl green ond
pyreninsY otoin to demcnstrote pyroningphilic metorial

(Caliing, 197%).



Deassata recuireds
% m‘ 173 ml,
3 Dlathiet eyt sreem( ’z;o.o:a.l‘.
Lrasadins

quimitity of soetate m_tm pit 4,8 before use, The
folloving steps were afopted for stoining the tissue
sections,

1+ Take pareffin sections to water,
2¢ Rinse in distilled water and blot 4ry,

3. Powr prepered eteinting aclution for 5«60
¢ uinutes(30 ninwtes seve good mu}.

4y Nince {n distilled woter and blot en nom=
flutly filter paper,

3¢ Flogd the clide with acetone for a seoond
or two and fleed asnin wit: scotone,

€y Flood the slide with acetome = xylol{equal
parts)

*

7. Dhen glecr in pure xylens end leove the
'sxmmmm.

8¢ Thon mount in D,P.X,
36 linsmatalecy’

Toludine=blue stain was cmployed to determine
the absolute bascphil count as deserided by Chand and
syre (1978).



Besasate recuireds
1o 0¥ eatylphyridisdm chloride
a:&: tolulding = blue fn SO e
sulfate 20 a1,
3¢ Distilled woter » ul,
Brossdurat

1o 042 nl, of blood collocted from & wing
vein, pgently mived with ul, of 0,1%
EDTA in phyelolocicol salt salution,

2, To thia war odded 4 ml, of steining selutien,

** Chambers usre TilLed Vit the Diboteetln

pixture and left in o wet chamber for 5 ainutes
to ollew te oolls to settle, 5

4, Basephils vere coumted in both ti¢ chombers
by & method cimilor to thot for total leukecyte

coumnt,

8, Totz) no, of {1s was divided by £ end
mualtiplicd 2,25 cbtain adsolute bese hil
coumt per W,

Serum collected from S0 birds clinicclly
asufforin: from Rorek's diseese end 50 dirde frem Lymphoid
leoucosiz from the A1l Indie Coordinnted ‘escureh Uroject

on Poultry for Eggs, Mmjendrensper for e e .timation
of LU sctivity, These birds were seserificed, tissues
wore collocted for histopsihole;icul and hictoshimicel
studies, Serum woe also cellocted from 20 clinically
hoolthy birds wbic! served os control for LIV setivity,



Irinaiclas

lsotic dehydrogenese(Lifi) is on enzyme
concerned with the reduction, in the presence of
reduced diphosphormicleotide(DIMi), of alpho-ke@e and
alphe, gemeedileto aclds, LDH aotivity of serm may
be sessured by the reduction in the presence of DIMH,
of pyruvic sold to lectic soid, following this
reduction the remsining pyruvic acid rescts vith
dinitrephenyl hydrezing te form a pyruvotesdinitres
phanyl hydrezone, wien the pyruvatesdinitrophenyl
hydrozene {c treoted vith en alkoli, a coloured
compound forms, the intensity of w.ich reflccts the
guantity of pyruvete remaining, This inversely
reflects the lovel of LDH sotiviiy, the rreater the
L activity, the less will be the mmount of pyrmwate
ressinin: {n the solutiion,

™he stondard curve uas prepered dy setting
up eclutions containing decre:sing ~mounts cf pyruvio
acld v ic reflcet increasing LUl activitics(Toile 1),
™ic was carried out by the pyruvic aeld-buiflered
substrate solutlon w.ick cntains 200 ug, of pyruvie
sedd por el (Puilly gt Ales 1998)e
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To sash of these tubes 1 al, of the dinitrephmyl
hydrazine solution wvas added, sixed and stand for 20
ninutes, then 10 ml, of 0,4 Sodlum hydroxide was added,
mined by invereion and sfter 5+10 sinutes peresnt trenmie
ttance read at 550 msu, on & photoslectric coliwimeter
with 100 perosnt trensmittence set with distilled
witer, the percent trensuittonce was converted inte
equivelont LN wmits by sudtiplicction with 40° and
plotted asninst LDE astivity which wes represented by the
decrecsing enounts of pyruvie acid in the substrate
(Figet)s

fscgente reculred?

» Pyruvic nohg-mtrmd substrwute
(D! 7,8=8,0).
2 ik Yohosnhonyridine nucleotice
) (Wim) solution,
3. Dinitro phonyl hydrezine soluticn,
by ng odium hﬂ!m.

Ergeoturss

1, Qute sorum 136 Lth dlatilled woter
(1 purt sorws cod § parts weter),

2¢ 1ace 01 nly of t iz diluted seruz in
a larcer test tube (190 by 13 mm) wnd add
Dt mie Of tie DPHP solution,

3, lice n a separats tube cnou b pyruvis
acidebuffored substrate to allovw the pipeting
of {1 nl, for esch determinotion to be
vorformed, ‘



7.

»

Plaos ell tubes i & I7°C hot wber dath
11l the of thie solution
oqgunlise at 10018 minateos ),

lsaving to tubes An the 37°C water Mo
trenafer 4 al, of the pyruvie nm-butgo"m

Expotly 30 ninutes after addin: the cubttrute,
add 1 ml, o the dinttrophanyl hydracine
solution, remove the test tubes from the weter
bothy mix by swirling and let stonx! for

20 mxmum.

HA3d 10 nl, of 0.4 J8diam hyviroxtde snd mix
by faversion, lot stand for Se-10 minutes and
recd percent tremcmittonce at 550 mu. on e
lectrie colorimstor with 100 t
tronamittonce set with Adlstilled woter, The
vergent troncaittance was thom converte:! to unite
of lactic dehydragencse sctivity threush the
cuwrve detarmined by thae standoerdisetion

[ ]

=



EQUVIVALENT LDH UNITS
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RESULTS



The material for this study was collectod
from 3,220 birds at tic tize of postenorten exemines
tion, Of t-ese birds 910, bLolon: to the ALl India
Coordinated Research Project om Poultry for Legs,
fa enirenasar, Hyderobeds 241 bimds broucht for poste
morton exomination ot the Departomoent of Puthole:y,
Lollere of Veterinary Solemce, %8 endrenacar, Eyderabadj
975 birds droucht for post-norten examinotion at Veterinsry
Biolorionl fsecare: Inotitute, ‘hantinacor, Hyderabod
.04 1,004 dead birds belom: tc diffe:ent privnte
poultry forus in end around |yderabed and . ccunderabnd
(Table 2),

BAILLUYS CDIUEANE

he2e1 Clinicad observations

Pepression, enorexia, loss o’ we! i, noor
feed consumifon, pale and siriv:lie? . cudbsy dehydree
tion ond cccrease. epp "roluction vere obaerved,



Table 2, THE DIFFEHERT SOUNCHS OF MATIATAL COLLICTED
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“leliog Flace of cellection
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1o

by
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W of ots »
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Veterinary diologicel Resceroh
Institute, Shantinegor,
Eyderebed,

Private Poultry fwums of
Hyderabed and ‘ecundersbad,

Totals

Foirds
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910
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s
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3220
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ond wings, mos ly unilaterel invelvenent was more
conmen, Respiratory siins were alao recorded in few
birdo., Partial blindness of e or Loth the eyes
was alao cbaerved, In dirds of youmger age group, vent
wos pasted with derk greenist: coloured droppings, In
generul, almest all tho birds revecled emsclated
condition, retarded rowth and losa of vwelpht,

be2.2 Pertalitys

Out of & total of 3,220 birds autopsied,
822 were duw es cones of Marel's discases with
mortality rate of 14,24(Tsble 3).

“lals

The portelity in the age -rour of 520 veeks
were more (33,8:) than in oge ;rouy Ow8 weeks(20)
and 21 and cbove weeks(15,2%)s The number of dirds
affected and percentee of mortality in diffcerent
aze zroups are summerised in Table &,

he2oh  Gax Jupldcoss

Founles were more suscertible than oeles, 4w
incldence was 09,61 and 10,%5 in fenoles and celes
respectively(Table S5)e



Tabls 3, FPARTICULARS OF INVE TIG TION

LA B N B N I B N I R N R N E P e
1.0, Particulors

W AW W W AR R A W A s A MR R W W W R Y SR A T ek W e O W

te
24

3o

&,

Se

- AW E W N AW W AR AR S WA W A W e W

Total mmber of birds emomined

habor of blids affectsd with
Marek's disecse

Rumber of birds affected with
Imphelid lewcosis

Percent of the biyds with Morek's
disonow

Percent of the birds with Lympheid
leucoeis

Biads

320
S22

T

16.2

24,9



Tedble &, AGF INCIDMNCE OF MARER'S DISEASE
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O 8 28,0

-2 56,8
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Table S SEX INCIDENCE OF RAREK'S DISTASE

LR B B B BRI A R A N  E E EE

Llelitg Payticulars

W A G A A IR WS WD AR T W A AR W G R W R W W WD W W W s W

e Tetsl deaths due to Marek's 322
dineonse,

2e Runber of females affected ASS
{incluvding 7 brotlers

3. Nusber of meles affected s

&, Percontage of aortelity in fensles 89,6

Se Percentage of mortality in moles 40,3
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In deth the SeNES, STOVErS WETS DOT® SUROEDe
tible then the lower age grewpe(Teble €),

Se2e6  JAmaln susosotinidAtys

This inforwetion was oollectsd from the
records at All Indis Cosrdinated Rescarch Project on
Poultry for Egam, Rejendrenager, Among the 522 coses
of Marek's dissase, 202 belang to different styaing
of wi:ite leghom, IuA; IV and IVE streins were nore
susoeptible than IVF and IWVK(Tabde 7),

he247

Out of 522 suspected cases of MD; 410 were
dlagnosed besed on grosc lesions, In ¢ ¢ age sroup
of OwB weeks ond 520 wecks vigceral type of
involvenont was nore or less predooinant, while in
birds of 21 weeks and abo ¢ age group neural
tnvolverent was 17 er t .un viscersal type, The mimed
tyne of leoions were wcre or loss sane in sll oge
groups (Tuble 8 and 9)e

The organ involvement in tre order of
freiuency in O=8 wecks of age rroup recorded vere,
proventriculua, liver, kidneys ad spleen followed
by other orpons and in =20 weels of age froup were,



proventriculus, liver, splesn and kidneys, while 29 and
above weehs fnoludes peripberel nerves, liver, kidneys
end proventriculus followsd by other ori:ns (Teble 10),

lirars

It was repreosented by coarse grenulsy
eppearcnee, in fev birds, nodular tumor like groviths
wvere foux! within and extended froz t:0 parenchyss
of the orpen, These nodules were grayish colsured,
Iire ond gwooth on cutting, In few casec thore was no
enlargement of ¢ ¢ organ(’ig.,2).

ZRlamn’

Fultiple foct of lympheid tumors were seen,
slight enlarpecent was noticed in few cases ol few
cases revecled dark colouration with prominant blood
vessels ard congoation,

Eldngyns

Yost of t ¢ cases glo od gre tor enlergeoent of
bot:: the kidneys wit: multiple greyish nodulec., Fow
caces hod enlorpencnt of the ergan without eny nodular
growth, and in few cases t'¢ orgon wos much enlarged
ond loot its nortal structure,



Tadle &, gr gxacmk'mfrs OF MAREK'S DI GACE IN REL TICR
SEX o
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Age
(weoks) formleos of morte~ wclos of DOTIR
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O= 8 40 29,9 6 1.9
9 280 30.8 1 4 30,0
21 A& above o8 10,2 2 38,8
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Tudle 7, STRAIN SUNCHPTIBILITY AN TC MAREL': DISEA'E
W W YR W N AR W W G WS T O WR W W P A A A W R WD W A e e A

Strain N:. of dbirds Mcmﬁ:.g of

W N W AR A G W G A A e W N W W W R T A W

IuA 102 0.3

1D AS 3.7

IWE & 20,3
IvP S 2.4
vk -3 2.9
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Table 8, TYPGS OF INVOLVEMNT IN MAREK'S DILEASE

D Ay G G WS P W B N P S AP SR T e WD M WP S O s G G S N WP W ED s

51 ‘ Ne. of birds Percentage of
Nos Particulars af fected mortality

G N W WS T S G WP P TR AR SR SR WS T W R A A W W AR S WP R W WD W G WS

te Type of Marek's disease

(s) Neursl type 90 17.2
(b) Visseral type no 40,2
{c) uixed type 110 2140
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Creylshmd:ite lymphold tumore were notioed,
In fov cenes ti.0 orpan was re-ressed and had trenslueent
Sppearende, and in others ¢ ovaries eppeared csulie
flower g tne,
J
Surea.of Dabriofuns
Atrophy anddiffuse enlargenent was oboerved,

Exgventriculuss

All thc cases presented diffuse thickening
of tre orgm, Few bLirds also revecled noduley
thickening of the walle

Eerinhoreld nuryess

velatic norvos si:owed nore invelveuent thon
brachisl nerves, The chanpes included loss of
striations, grey and yollow discolourntion end
thickening, The nerves were slso pale and opeque
tn sppesrencc, Unilotersl invelvement wes rrecter t.an
bileteral involvezent,

dmagt

218 5tly enlerged, congected, ;reylshewiilte
pedullary losions wit. congsolidotion of © e organ
was oboerved. In few omses half of t o organ presetited

creamy appearsnce on both tie uldes,
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Bingle and pultiple tumorous srowths wes
noticed in myccordium, In fev birls hydrepericardius
a8 MM‘N&.

he2,8

The incidence of mloroscopic changes of D
in vorious orzons  is prescnted in Teble 14,

kiyers

Diffuse in il:ration of pleomerptic lymptiold
cells were soen &n tic sinusclis and in thre intorledbular
spaces, locclised accumulation of reoplastic oells
were ceon especiolly eround the blood vessels, In
fov capes reticuler cells were aleo noticed in rrester
proportion, llepotic cells rwvouled degsnerative
necrotic chun es. Fev celle coupoiatively larger tian
lymphioid cells with intensely basopi.ilic stoined
cytoplass with voowolstion end iniistinet nucleus
(Borek’s discose coll)were notice., [ine uctwork of
collazonous £ibrils were also seen in the focol cell
asprecations, iitotie chan @8 and cell degnervtion

. frecumt, In mejority o the coses, the
infiltration of lymphoedd cells were so Siffuse thet
the mormol eraritecture of tho liver wes loet(Fize3).
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Burns..of Lakeigiug

e proliferation of pleooorphic lymphotd
oells was more morked in the interstitial speces
of the folliclis, Cystic alterotiom and disapperance
of folliales with most of the lymphoid follides were
sherply demarceted o:nd necrobiosis wus frequently
found in the center of the follieles,

2revsntrisulags

Feosl end diffuse preliferation of tumer cells
were cbeerved in the musculeris mucoese, lebules of
the glands and subservss, In few, degmeretiss and
neorosis of lgbmles of the glands were soen, Tmer cells
wvere ompesed of nestly ssall, modion ané lurger type
of lympheid cells({rig.$)s

Raricheral nerves:

Herve ch:nges o.owed wvurie! diztribution of
oells between individuslso, The  istribution of
proliferctive cells were comperatively eporse, ond
porivasculer cell sccumulotion wos procl ant in the
inters; aoes of nerve fibres, Feriveccul:r aree clowod
fooal a;grepotion of plesmorphic lymphoil cello, iffuce
proliferction of tumer cells were also obocerved,
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Danege of the neuritos wes often seen in nerves with
hesvy infiltrotion of lympheid cells, In few, wniform
distribution of relciively om 1l sisme lymphetd cells
vas somn, Faw roticulsr cells hoving tntensely
stefned besopiiilic cytoplasa was noticed, In few
others fregmentetion of amons with oedene wes
obeerved(Fig,6), |

Limass

Perenchyse was repleced oconpletely by plecmorphie
tumer oells, Infiltretien of tumor cells was: sheerved
in and sroumd the alvegli and brenchioles,

Foosl end diffuse aggregetion of tumer eells
was sesm in the intersuscular fidres of conmesttve
tissues of the subeplomrdial erve nd aromd the
coronary artery, The muscle {idres alao stowed hyaline
changes surrounded by plocnorpiie tumor cells,

44249 lilgtochepisirys

Inprecsion socers frow the fresh affected
‘ergans reveaied pleguorphic sppearence of tumor cells |
with cull intonsity of pyraninep:.ilis, nucleuc was durk
bluisr in coleur and in ma.}or;ity o! the caces
appearence of ti.e nuclous wes not clear,
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Seotins fronm different orgons stained with
Hethyl green ond pyrontneY pevosled the presence of
poer pyroninophilic appearence of lyxphetid oells,
Jistribution of pleamorphic lymphoid cells was not
mrommeﬁmmlmmo!ﬁwtu-mm
et cleer, Some of tre {mmture cells reveclod dark
red stoined cytoplasm, in moot of the oases mueleus
showed dark bluish gresn appeerence with veewslation in
the cytaplasa(ri:,7).

LYMInoIr Lucosis

Distonded abdomeon, less of hreast muscle with
& proninant hoel bone, duok walking pesture, enlesged
liver, pale, shrivelled snd cynotic comdes were the
constant cymptous obsorved in most of ¢ ¢ cases, In
fov birds cecitis was olso noticed, In aiult Lixds
decrease 1in egr proluction, loss of sppetite and
ceneral weaknoos werenoticed,

Ge302 [oriadity

Out cf @ total of 3,270 biis sutopnied, 789 were
dlagnosed sulfering with Lymrholl leucosis, The mortility
worked out tc be 24,%(Table ¥),
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Ihe incidence of LL {n birds of 29 and sbove
Weeks wis nore followed by Sud0 weeks and Ol weshs,
e nusber of birds affected and percentage of

mortality in different age groups (s summarised {n
Table 12,

4304 iax lncideaces

Females were more susoceptible than males, the
inoidence was 1o fensles 54,74 and in males 15,%%
(Table 19),

84343

In bdot: tie sexss, sdults were nore susseptible
than the lover age ;roups end emeng adults the incidence
wes greator in feusles then seles(Tsble 14),

443,6 Z3xuin sueesotibAlitys

This inforuction wes collected from ti:s records
at All India Coordinsted igsecrch Project on Foultry
for Logs, 'ajendrensgar, Anon; the 709 oases of
iymphiodd leucosis, 132 beleng to different strmins of
wiits lesham, Tho incidence was pore in IWA and I'F
as azeinst IvD, IVE and IVK(Table 15).



Out of 789 suspected cases of LL 590 were
diagnosed on gross chonges, On post mertes emuminstion
considerable mumber of birde o owed clesr peritonesl
flusd measuring 40 nl, to 70 ul, The different types
of lesions in LL and different organ involvement in
different age zroups were presented in Tables 96 and
17« In all the age oroups studled, 4iffuse type of
lesions were nore frequent followed by nixed snd
nodulsr type, Liver, spleen, kidneys and overy were
the major organs affected ir ell the age groupsifable 18),

Livsra

In slnost sll tie cases studied, liver was the
pajor ergun affectad, Theliver was enlurged seversl
tines and extendedupto ti:e vemt region, It was derk
red in color wit: fine whitish necrotic lesions
distributed throushout, the mergine were thin end the
orgen was frisble, *all blmdder wes full, Ipherical,
greyiar vellow end plistening nodules were present
t rougiout the surface of the¢ orpane These nodules
varied froe O,kem to 6 em in diameter, Cut surfeces
of the nodulcs revenled preyish w ite L DEArUNCE,

The weishts of tue liver and spleen were recordsed in
gm. porcent in 100 cases und! presented in Table 19,
The maximum .elsbt of tie affectal liver wes 2040 gm
percent in 24 cases(Fize2)s



Table 12, AGE INCIDINCE OF 1L
A WP U S R IR R AR S W W W R AR AR W A M e W
Age Yo, of birds Peroen of
(weeks) affocted mﬁg
A AR W A AN G W WD R A AR W N AW WD
Oe 8
2«8
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3.8
3.6
62,6

lil t &
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Table 13, SBX INCIDGECE OF LL
LR A I R R R A L X
81450 Particulars

B ED A M R W D A D W TR W W AW A N R T W W A W e A

%  Totol destis due teo LI 799
2, TMabor of nolos sffected 14
3, Iaber of femmles sffected 660
4, Percuntage of mﬁlity in nules 15.3
Se Percantoge of mortolity in funales o6, T
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Tatille 44, ACE IMCIDUICE I FELATICH TO CEX OF LL

LA R R I A I R N N T T Y R N E Y

Lge M w Noe o Peroentage
tage fonales of movtaw
(woska) died mortciity ated ey,

G G W e e W G TG WS W NN DU AW S W A WA

Oed o S -} A8 69
9 «Bb » 28,9 2% n0

21 & abeove o6 ™. 400 61,9
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Teble 15, 27 AD! U500 OTIBILITY DUE 90 LL
W G0 W0 G AR A GG W A AR AR NN AR S AR WS R A WS SN W

licg of bixrds Peroen of
Strain affected mm

g U S
TWA 96 42,4
o 19 L ¥ )
™ve 1% 12,9
g 32 .2

IvK 9 6.8
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Table 16, Vel W IRV VO AT iN Leloe

Sl , Na, of biros Fercont o
tioe Farticulare affected wrtamv

W B e WS W e S G SR B A SR I W IR G G M G AR EED G ek W NS I W G R e

1. Typo of L.

{a) D4fTuse type B0 48,1
(b) ‘logular tyne 10 8.9
(c) idunat tyrnas ' 190 12.7
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Tebls 19, TIE FIUHTC OF LIVST AMD SPLEPN I 1
peroout)

badh R R R B R IR R R R R e A Y X R

Liver ‘ Spleen
R C e r e e cc e e e e e E ... .-
", 4(52) 3.0(96)
13.6(22) 2.4(21)
20,0(:) 2,7(19)
13,3(14) 2,2(18)
4.6( 8) 1.3( 6)

WA A AR AR A A R AR D WA W T W A S G e

Huabor in parenthesis indicetes t.e ramber of
birds included  or ealculctions,
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In all the cases, the orgun was very much
swollen, soft, frinble snd dark coloured, In nodular
form, the nedulos vore seen above the surfaseof the
spleen which wvoredin sise, In the diffuse form, the
orgen showed wi:itist necrotic fool in the substance,
The wel hts of t o ormi: were recordod in gm, percent
in 100 cases and presented in Table 19, maxirmum
welght recorded wes 3,0 ;a percent in 36 csses,

Sidosx

Gross © anges included dy slicht enlargenent
of the orgrn with few to oany soell tumorous growths,
Unilaterel involvement of t & organ was more fagquent,
The orgon wes penerclly friable (n ell the oases,

Qaxys

Alpost all the cegos showed the prescnce of
tumorous growth, The growth varied frow few nodules
of smail slze to nodules of larger Gcire,

fimarss
The lesions wore rare in the Leart, the
affected orgens stowod sinilsr lesions as deseribod



L

tn other orgins, Hydropsricerdium and hypertrephy
was also noticed,

lamaas

Lng lestons were rare, In few cases vhere
the lun:s were Livolved the cut surfeces revealed the
presence of stoll greyish tumorous masses, henoe
hasnorrhages and oedema,

Eravmniriqulug

lesions were rorely recorded, ‘hore ever
recorded the lesions were lecolised ond thickened nodules
on t.e wall,

In nost of ti:¢ ceses, the orgrn was enlarged,
sreyich white tumorous grovth were soticed, [ew
ossos »owed light enlargipent of the organ with
locelized 1 to 2 facei lymphofd nodules.

In all the age rroups, his cot incidence of
pierosconic chonpos were recorded in liver, spleen,
kidney, Durss of febricius snd overy, In Lirds of
the nye proup 21 weeks «mi above involve.ent of ovary



| ]
W8 sliskhtly precter tham the burse of fabrictius,
e incldence o microseeple changes of LL fn various
orgone  is presented in Tadle 20,

kbvers

Tive prolifer:tive lesion wes beeupm by
unifore dlotribution of lynphodlasts throushout
the orgen, In nost of tic ceses socumulotion of
lympboblasts wes o diffuse thot the nomwl architecture
of the liver was loot comnlotoly. Tie tumor cells had
moderstely basephilic oytoples: and <he muclews wos
rond and dis leced, iepetic colic etowed degmmerative
changes snd assoeinted wit: necrosis, Accumuletien of
lymphoblacts was surroundsd by endotrelinl cells of
sinusoids(Fire8),

‘plesnt
N

txpensive tumorous prolifcretion with large
lyuphotollioular structurea were obzcerved, Diascrete
fool of lyephoblasts eround the cspillary sheath,
arterios ol cloe appomred &s lecclized lymnbold
follicles, Perivasculir tissue s-owed the presence of
larged size lympheld colls with much besophilie oytoe
plagm and o vezicular nucleus cud in fov cases
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necleol! was prominant, In mejority of the cases
@iffuse inriltrtion of lymphotd cells in the perens
chyma was seen, Infiltr:tien of few heterephils wes
2180 obeerved in Cev cases,

Eldnayps

Focal seoumulation of larger sise lympheld
cells wos oboerved in betwsen the tubules, displacing
end cempressing ticm, Epithelfal ecplls of %o
clonervld stowed degnerctive shanges with asswndie~
tion of few histiecytss and heterephils(Fig,9),

Svarys

Lecalized mild lympheid oslls infiltretien wos
saen, In few cases focal distribution of monomsephic
large lymphoic cells were slso sesn,

Usarss

Focal aceusulntion of lymphedd cells in
{interpuscular fibres ond around t e coromery erterys
Heert muscle fibres o!owed degencruiive and necrotio

chan;es, Accumulotion o, few lymphoblestc were foumd
in t.c compective tissve around th¢ cubeplcardiasl area,
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Lymphoitollicle=liie Zoci of tumor cells wore
seen in dronchial mooces, Img perenchyna showed
degenerative chanpes aid presence of ov'era in few
cases, Infiltrction of histooytes wes also notlced
in few cacos,

Eraventricolags

Focal aggregution of tumer eells wos : sheerved
postly in the mucosapronrisa, Lymhoblasts wese
dlstributed wnl’omly, oyionlose wtained bosephiilie
and the nuclows won vosieulir,  ubsorosa layer also
showed lymnhoblastic n {lvwmtinn,

Ducsa. af Dabriciuss

Lymphotlast proliferation was found within the
follicles, The broken Iinterstitinl comective tissue
was rovleced by the lymnbhoblosts,

he3e9 M So0bcRAS LIS

Increcsion smcars £roa the frest affectod
orgens revesled in iltrmiiion of wnirom larger cloe
lymphel! cells having greci affirnity for pyresing.
pi:1lic staing
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Sections from various orguns stoined with
Hathyl green and pyrentme¥ stain ciowe” cloor and
mifore distribution of lymphoblasts, Tusor cold
cytoplasn gtained diffuse red &n all t ¢ soction where
as the nucleus stained purple (Fize 1

In thirty normel healthy birds the absalute
basophil counts vere deteruined, they veried frem
479 2 73 to 650 & 175 per = of blood vith & mesn
Of 998,2 ¢ 1408 per tw’ of blood(Teble 21)e

“0.01

In the age growp of Ol woeks there ware

20 oases which showed count of 1025 3 500 to 400 g 450
per m® of blood, In the age group of Swi0 weeks t:ore
were 20 cases wiich shoved count of 750 ¢ 190 to 1073 2
275 par m’ of blood, 6 omses L te are ;rouwy of

21 woelts and chove o .owed tie veluo of 1025 g 275 to
1900 & 525 per m of blood, The neon absolute bason! {1
comt ner o of blood fn effected Lird of difforemt
ape rroune vas 1927 g 300(Toble 22). It is evident
frou toone otudics thot tho eboolute bosonhbil coupts
were Dore in larec'tc disecre thon in howltly b,
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Fifty affected birds were selected desed on
the clinicel zyuptons from t e All India Coosdineted
Ressoreh P'roject on Poultry for ggs, fsjendreneger
for estimation of nerum LIN asotivity, There were
24 birds in OwB wecln of nge group, 20 birds in
9e20 woek: of 8z [:oup and 6 birds of 21 weeks and
above, ALl the Lirds were sacrificed znd serum wes
collected for L0i! estimotion, Cross and histopetholesicel
cranges were stodied in all the orgens to confiim the
diamosis, ~beclute busophil counts were also deterwined,

44341 peren:1y heilthy bANAY

" erun laotic dohydro;emase wus estimoted im
20 apperently beulihy bisdcs The levels of iDH vuried
from 260=(00 ¢ MM, wits per nl, o serum(Teble 23)e

Ags D=0 sl

In tic age [roup birde with vigcernl tyoe of

tavolvercst o owed levels of LU activity virielfpem.
620=13%0 unite er al, of perun vith a sean of 9B%e
Birds witr neural ty o of Govolvenont o owed 1D lenels
of 620+1000 unite per mle of serus vith & mecn of 79646,
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Birds with mixed type of losicne represented LY

sotivity of 5601300 units per nl, of serum with a mean
of 830, DBirde wic: d14 not reves] my chorecteristisc
gross chonges but showed positive histopotholegfe
¢hanges hod LDH lovels of 420=700 wnits per ml, of ser
vith & meon of 558(Teile 26),

das 2=20 vesips

I Birde with visceral type of involvesent
represented LD activity viried from 5401460 wnits
per ml, of serun with a menn of 994,5 LDH units per
mle Of sorum, hrebirds with newrel type showed LDH
lovels of 540, 560 end 690 wmits per nl, of serum with
a peen of 996,6 LDH units per ml, of sorum, One bird
wvith cixed type of invelverc:t revenled LT activity
0f 800 w'ts per ml, of Mnm Mrde v ich d1d not
rovesl any specific groos lesions but were found
positive by Listop-thologic siudies stowed LUI sotivity
vi: {0 Trom 300#940 units per nl, of serum with o neem
of 598 LDii units per wl, of serwn (Tedle 29),

Two birds witt viscerel tipe siowed LDH levels
of 1260 cnd 1610 units por wl, of serum respectively,
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n
940 LD: units per nl, of serus was recorded in one
bird wit: nimed toe of involvement, J birds whish
414 net reveel any specific gross lesicns dut showed
histopetholecic chunges showed LD lovels of 690, 540
end 410 units per nl, of serun with o nean of 46,6 LOH
units per als of serum, The total méon LDH eotivity
was 829,46 wits per ml, of serum in %0 studied ocses
(Table 26),

4.6 Absodute beoooiil count fn LLs

e count vorded from 779 ¢ 50 to 2025 & 200 per
.’ of blooi, 13 cases stowed Lishest velue of 2025 ¢
200 per m’ of blood, The ocounts were bigher in canes
which siowed grester involverc:t of liver end sopleen,

the mean cbsolute basophil count was 1460 & 10645 por
mm’ of blood (Table 27)e

Pfty clioicnlly suepected birds of sbove
21 weoks of age were selected for LI estimotion, The
birds sclected were bused om clinical syuptoms vize, the
pregence of enlsrped ablomen, pele coub, loso of breast |
musole, enlarged llver, duch walkin; posture end woRknoss,
Few cones 5 owed strivelled ond cynotic combs with

decrecsed in epg product Lorie
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ALl the biris were sporificed end studied for
£ross end nicroscenie shanges. LDH sotivity was
estimated {n all these birds, Rlood was also utilised
for deterninin: Absolute besonhil counts,

471 Serum IRU sctivity in Lis

Lactic dohydrosenase activity veried frem
4301000 units ver ml, 0f serun with @ total meen of
€59 LDK units ror ml, of serum, oirds with diffuse
tyre of invelvenment showed L7H levels of S40w1000 untits
per nle of serus with & meon of 655,9 unite per ml, of
serum, Dirdu witlh noduler tyne of leosions renreserted
LDi: ectivity of 340e600 units ver ml, of serun wit: a
meonn 0f (00 units per ml, of sorum, Dirde with nixed
type of involvesent g owed LD levelis of 690=1000 units
per ml, of sorun with ¢ meon of 910 units per nml, of
serun,

Birde wiich 414 not revenl  any sross lesions
but were pouitive with histuputholagie ctudices s owed
1DV luvela of 450=620 units per al, ¢f serum with a
pean of 341,1 unite nor ml, of sorun, The "ighest
gotivity of Lii wes rocorded in birds with mixed type
of lesionc, The LDH activity of LL vith different
types of involvece:t hove Geen presented in Teble 28,
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DISCUSSION AND CONCLUSIONS



CHAPTER « ¥
DISCUBSION AND COHCLUSIONS

The intensive poultry rearing under srowded
canditions using highly inbred ond productive streins
of chlcken resulted in ehtckems having o highey
ineidence of virel tumors,

The prosent study wes undertalen on 3,220
birds to study tie incidonce of Marek'z diseaso end
Lymphold leucosis,

The differentisl disgnosis of M and LL were
slso carried out by Asmundson and Dlely (1932), Ckada
(1970)y Cho gt als (1970), Yomcmote gt als (197%),
tvans g% ple (1971), Poliwul ond Rajye (197M),
Vohiuddin (1972), Hohan and MoCune (1076), Neumann and
ultter (1979), Rwo end Choudary (1984), Beyer g% e
(1981), Bhoomaish (19082), Dulant (1583), fnthore gt gl.
(1985) end Jabn end Hohland (1903),

Out of 3,220 birds necropsied, 522(16,2%) dirda
sovealed losions of IT and 700(24.5%) birds revealed
lesions of LL, :imilur fre uency of t e inoldence of
MD wao reported by Diely gt gle (1932), Nakageve (1963),
Feldman cnd Clsom (1965), Cele (1963), Bigae (1968),
Cho g3 gl (1970), Hadya and Hokhanty (1974), lohiuddin
(1972), Oreval gf 8o (1977)s Bhuyen gt ade (9977),
Verne gt &l (1978), Dorush ond K.atra (1979), Rao and



»
Cheudary (1981), Jingh gt gl (1981), Purvulov (1981),
Dodbes g% al. (1962), seh gt al. (1982), Penda g3 al.
(1963), Jurejde ond Kavela (1583), Bulow 1t al. (1904),
Rac end Serme (1984), Ginting (1988), Adene (1984),
Lepinskatte g% pl. (1964), Moreno and Gonzale (1des) end
Palenisweal g% g, (1985). tiowevor different workers
reported a lesser incidence of MD, 3,4%(Grewsl and
Singh, 1976), 3,5%(Halouzkes and Jursjda, 1962), 1.9%
(Boomaiah, 1982), 6,3%(Balani, 1963), O,4=0,8%(Nicholes,
1984)y 4.2%(1:4nojosa, 1964) and 1.4%(Rathore ot 8l
1905), Similar frequency of the incidence of LL was
reported by Virarachaven and Nair (1965), Monhiuddin
(1972), Purchase gt gl. (1972), Demodaran and
Thenikechalan (1974), Mass gt al. (1980), Reo amd
Choudary (1981), Beyer gf als (1901), Srirsman of Al
(1981), Bhoomaish, (1982), Klucinski ot gl, (1983),
Leupal (1984), Burstein gt al. (1984) end Ghosh
o1 gl. (1983), Howgver, Hemsley (1966), Calnek (1968),
Sandelink end Estola (1970), Balani (1983) and
Rathore g% gl (1983) reported lesser incidence of
LL being 0,001%, 4¢0%; 5.10%,; 5.6% and 1,8%
respectively,

The lesions in MD were found more in chicks
(28,0%) and growers (58,8%) tuen adult birds (13,2%),
similar observitions were aleso recorded by Asmmdson
and Bicly (1932), Wight (1968), Biggs (1970),
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Vislits end Landras (1970), Palival and Fagym (1974),
¥ohivddin (1972), Verna gt gl, (1978), Poecmetsh (9982)
ond Palaniswei ot gl, (1505). However, Penda gt Ale
(1983) reported high inaidence of wortelity due te
M tn adult dirds (26,19%) wen growers (8,66x),

7 brollers emong 460 females of 8 weeke old
were also affected with MD showed an incidence of 1,9,
Similar incidence of MO in hroilers wos. also reported
by Benton and Cover (1957), Hemsley (1966) end Jurejde
and Kpvele (1083),

In Lymphotd loucosis t.¢ lesio:s were found
more in adults (62,6%) as aneinst growers (31,&4) and
chicks (3.8), The asbove data coincides with the
findings of Ramberger (1564), Virereghaven el Hadr
(1968), tohinditn (1972), torduwddia (1978) end
Bhoomeiah (1962),

In both M0 amd LL feunles vore more oommonly
affected than seles, The frequency of incidence in WD,
in females(B89,6i) ond in melen(10,3%)s In 1L BAH
end 15,%% of feuales and mulos respectively were
affected, 7The uLove cbservetion war sinilar with the
findings of Durwestcr and lHelsom (1943), Hallbenk end
Seubbe (1964}, Virareghoven sod lelr (1968), Nohimddtn
(1572), Dlgss (1973) nnd Fokiucdtn (1978)e
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Anmg the Affferent strains of white Leghemm
affected vith MD, IA on: IVD streins s'owed greater
mortelity over other streins, tie mortslity rete being
20e2% and 25,74 respectively, vhile in LL, INA and IV
straine wvere found to be more susocptible then others
vith a mortclity rete of 42,84 and 34425 respectively,
Thie obserwntion coincides with the findings of
Fontudatn (1978),

The fre uwncy of incidence of organ inwelvesent
in Morek's disease i the ope group of 0.8 weeks was
provéntriculus (84,2%), Liver (67,8+), kidneys (62,%%)
Zolloved by splesn (G0,%)3 in 9e20 weeks of birds the
frecuency of inclience delnp proventriculus (68,0%),
1iver (63,84), spleen (61,94) und iidneys (93,04) and
in 29 and above weols Rge of bi~'s the higheat frequency o
orzan involvenent wos liver (62,3%), kidneys (85643%) end
proventriculus (36,9%), Uimilor results of orgon involve
mont dus to MD were also recorded by Biely gt gl. (1932),
Benton end Cover (1937), Frekest: and Majye (1970), Okade
(1970), Yemsmota gt ds (1971), Naysk end Predhen (1971),
Calnek ond vitter (1972), Mebiuddin (1972), Brwysn gt al.
(1977), Calnek snd ‘itter (1978), leumarm md vitter (197
Bhoosatsh (1962), :sh gt gk (1902), Doerizin g8 ade
(1983), fao end orme (1588) snd Glunder gt Al (1983),



in Lymphoid Leucosis the higher frequency of
organ involvenent was obessPved in liver and spleen in
all age group of birdss The frequency of incidence
in 08 weeks of biris was Lliver (91.2%) end spleen (82.6k)}
In 9=20 weeks of birds liver (99.,6%) and sploen (88,7%)
and in 21 weks and above age growp liver (93.7%) and
spleen (93.3%). These cbservations were similar to that
recorded by Viraraghavan and ialx (1965}, Calnek (1968},
tohludain (1978), bhoomalah (1982) and Lhikov g3 al.(1982),

The visceral type of involvemsnt in sl was found
to be more than noural and mixed types, the incidence
Boing 40425 17424 and 21405 respectivelys This
observation colncldrs with the findinge of Uenton mnd
Cover (1997), Yasamote gt ad. (1971}, tvans 28 al«(1971),
wohfucdin (1972), Satu £f ale (1976), Casiner snd witter
{1978) and ulunder gt ale (198%).

The diffuse type .f i. was zore than niodular and
mixed types, ond the incldence belny 4310, B9 and
12,75 vosnectivelye simllar findngs were mwmenrded by
Viraraghavan and al® (3963, talnek (1568), Yamarxoto
et ake (1971,, Jsoodarsn and Tharikschalan (4274} and
wohluddin (1778



ihe wolzhts of Mver and spleen were rooerded
in L. The higrost welstts of Liver and spleen ware
20,C gas end 3,0 s, rerncctively, These wei hts
Foport was supported by the Zindings of Virereghavan
end Helr (1968) and Mohiwddin (1978),

‘he grosc pattern o: invelveacut in different
organs of ) vuried from areus of (iffwoe Infiltrutien
to discrete moduler tiagrs, In t.e present inveatie
getion, proventciculus s owed diffuse tilokentng in
majority o tie cuses, iurss of fobriclus wes
atrophled in elmost all the coces, slight enlurgement
of tie Liver ond spleen wore 0lso observed slomg with
nodulor tunors, Seclotic norves reveclod less of
striation, yollow discolorsiien and thickening end
milatercl involveneit was srooter t.an bileters)
inveliaoente [iletersl kidney involvement was more ovident
Overies o owed white lwvoriold tunors and in few 4%
revesled csullsiiover ik ervearence, lLeort 8 owod
single and mulilple toorwe fool, vhile Limgs chowed
slight enlurgmicnt uith creiny eppeersnce, The gross
ctanges were in cenfirmity with the oboerv: tiomz of
Wallor en: Oretten (1968), Jakewski gh ads (1967)y
purchose {1970), itter gt gl (1970), Fusimeto gk gl
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(971)s Bobu g3 g}, (1976), Calnok end vitter (1978),
Baruah and iwatre (1979), Beyor gt gl (1981), Seb
&% abs (1982), Dxpertotn gf gl, (1963), Rac and
Sarge (1984) end Ginting (1984),

The histopctiolecic fewtures of X0 losion
ocnstitute enlsaworyi:ic ard plecmerphic cells wiieh
were vegarded se differutioted lymphocytis ¢ull,
reticular oell, nlasme eell and rerely gronulocytie
and fibrocytic cell, The M lenlion couposed of sainly
lymptold cells und retieculoy oclle of verious alzes,
Liffuse in. 1lte tio of pleecornhic lymplold colls
wvere obosrved in the simusoids omdd fnterlobular
gpecens 0of the liver, in mojority o7 t o coren, The
fnfiitr tion of lympioid cells were so M fiuse that
tie rormal architecture of tie liver wac lost,

Kitotic fipures were fre uost in all t.o ormuus, In
most of tho cases centrwl purt of the spleen wog
repluced completely by pleomorniic lvephteid colls,
Intersiiess o parenchysatus tiscue of ki‘nuy nowed
focal and d47fuce prolifermtion of lywmiolld cells,
Burse of fabricius o owed prol!ferctioen of lym old
cells in tho intersilticl spocos, Th norven,
perivasculor coll sccueulition vas prominent in the
interspeces of norve fibres, Few cellr couperetively
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larger then lywphoid oells with intensily basephilic
8iained cytoplasm vit: vacuolation end indistinet
Bucleus (Mare:'s disease eell) were obscived in uwn
spleen, ovorics o nerves,

' These hictopatiolegic obeervitions were similar
to tict recorded by lokagews (1963), Payne and Digge
(1967)5 Purctuse and Diggs (1967), ‘alker and Crettem
(1968), wignt (1968), GoodChild (1969), Okmda (1970),
Udtter gt ale (1970), Palivel end fajys (197%),
Fujimoto gt gls (1971), Kekinata gt gl. (1973), Mohan
and MoCune (1976), Bhuys:: gg Ade (1977), krictue g% al)s
(1977), Liperizin gt gl. (1983) end Lopinskaite gt ald.
(1984),

The pross cl.ances in LL wes seen mostly in
live: and eploen with diffuce enlargecont of both
tieorgens, In tie nedulsrfors, thenodules appeared
ps sphericul, (:ayist yellow ani glictening, DNursa
of fabriciue 3 owed enlorpwmcnt in moot of the cages,
The cross chances in othor or;aus were raere, These
gross cicnges of Lt were in conlirmity witi. the
observations of Vireraghawen an? lair (1965), fcb and
rorom (1967), Chawie (1968), Celnck (1968), Nuyek
snd Pradhen (1971), Evans gt gl (1971) and Beyer

2% 2k (1981).
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The Histopethologio fentures of LL constitute
Ranonor;hic end undifferentisted tumer cells in
various organc, In tie liver, the preliferctive lesion
ves ocouplied by uniforn distribution of lympheblasts
threughout the orgon with degeneret! e chinges of
hepotic cells, ixpensive tumorous proliferctien with
larpge lymphosollioular structures were cbeerved in
the spleany In moiority o) t.e cuses with diffuse ine
filtr:tien by lymphedlasts, PFoccl socumulation of
lysphoblasts were suen in between tie tubules of
the kidney thereby cocpresoing them, Duree of
Babricius showed proliferution of lymphodlasts within
the follicles, while tie othor orgons showed similsy
dist: tbution of lymphoid cells, These histopnthologie
chonges were in confirmity wit: the obsarvntions of
roas gt p)s (1959), Okada (1970), Yumemote gt gl
(1971), Polival and 'niya (1979), Mohan end HeCune (1976)
.nd “hikev gt ale (1962),

The $isasue scctions ard irmpression smears from
vorious organs of MD and LL stiined with Methyl greem
and pyronineY staining technijue slowad trot in KD,
the tissue sections snd impression smcers revecled the
presence of peer pyroninoptilis wit in‘tltratien of
anisomorphic and pleamorphic lympi:eid cells ond the
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sytoplase showed wesusletion snd nuclews steined

dark dlutsk ooloured, while tn Li, the tissue
sections and inpression smears revesled the presence
of bright pyréntnophilis with fnfiltretien of mifors
lymphoblasts, the cytoplasm of which showed diffuse
red colour with purple coloured nusleus, These
cboervotions was supperted by the »ﬂndinm of Cooper
2% Ale (1968), Steomrdi and Surmestor (1970), Prekash
and Rajya (1970), Meben and MoCune (1978), Babw

25 als (1976), Caloek and vitter 11978) and Cheuhan
28 2l (1983),

Absolute basophil count was compared in MD
and LL for the first tioe, In MD it renged from
750 4 190 to 1500 3 929 ARC/mm® of bleed, In LL,
Absolute bamsophil count sctivity was 775 2 %0 te
2025 ¢ 200 ASC/mr’ of blood, Heelthy birds showed
s renge of 475 3 75 %o 725 & 225 ABC/se’ blood, the
Absolute basophil count was grecter in LL vhen
compered s against ¥D,

The serm LDH wvelues in a-parently heelthy birds
were 260=600 unite per ml, of serus, The serum ILDH
velues in MD infected birds varied from 300+1610 units
per nl, of serus. The highest values of 1LDH was
recordad in birde with greater involvement of visgernl
orgens, In the sge group of Oe8 vecks with viscersl
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type of lesiona, the LDH values varied from 620+4390 wnits
per ml, of serumj in neursl type valuse vorted frem
620+4000 watte per ml, of serumj in mlmed type {§ was
560=1300 mits per ml, of serum, while in birds which did
not reveel uny sross lealons but were found positive

with histopsthelogie findings, the 1DH levels voried

fron A20WT00 units per ml, of serum,

In the age growp of 95«20 weeks vith viscerel
type of lesiona, the mh values voried from SAOw1A60
mits ser ml, of serumg in newel type values veried
fron 540-G00 unita per ml, of serumy {n mimed tipe
it was 800 units or ml, of cerum; wuile in dirds
which were foun! positive on histepethologie investi-
cotion, the LDE veluer weried from 300-940 units per
nle of so:um,

In birds of 21 weks nd adbove age giowp with
viscersl tyne of lesions, the LDU volues were 1260
ond 1610 units pr nl, of seruz, there was no neurel
{nvelvencnt In ¥ 45 coe group, wile one bird vith
mixed t ne of lepion 5 owed Lii: lovels of 940 units
per nl, 0f perum, Dirds sh:ich were found positive am
histopathologie nvestipntion sl.oved LDH velues of
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#0890 wnits per nl, of serus, These LD values of

canfirns to t.e ebssrvotions of Jemes g3 al. (1969),
Prakesk end Rajya (1970) and Mohanty gt ale (Y978).

The serum LDI activity in LL veried from AS0-4000
units per ml, of serum with highest sctivity recorded
in bvirds affectcd vith mimed type of involvemsnte
In birds with diffuse tyne of lesions, the LDH activity
voried from SA0.1000 units per ml, of serus ond im
nedulcr type LDH values varied frem S40-590 wits per
nl. of serum, while in nimed type it swma 6501000
wmits per ml, of serum, vellbani: gt phe (1964)
recorded cn increased pleasme LD levels from ohicke with
clinical loucosic, wiile Libouizio gk ads (1568)
repcrted o drop in cerum LDH ectivity :nd en incressed
1tver LD activity,
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Of tre virus induced tucors in chickeng,
Morek's disease and Lymphold leucosin ore the two
major problest, Theretfore this stuiy wes carried eut
to deterntine incidciice of Marek's éum end Lymphold
leucoais in relotion to age, séx, strein, thbutim
of groar lesiens and ! istopatholegic, ~istochemical
chenges, sbsolute besorhil count and engyme(LDH)
eatimation, The .urpose of ti:is study is to make
a coporative study of ¢ .¢ ohanges in both the disesses

for proper underst nding «nd evrly dlarnosis ond ap

fhsolute basoshilie count,

Itwis propoaced Lo collect 2nd study 500 caser
coct: for Marek's disocse ond lLymrholid leucosis froo the
postenorten cxicinction we corried out in 3,220 birde
g0 as to stuly the inclderee of both discasoc. Out
of 3,220 birds autopelel, 522 birds were found to be
aifectod with ID{1642:)y txd 789 birds were cffocted
with WL{20,%9)s In 1D grovers were Iound to be more
aftected ton chieks :nd edults, The frequency of
{noldence Deing Siei, 1362 ond 27,94 in grovers,
sdults and chicks pezpectively. In LL adults vere
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The frequency o° {ncidence boiny 62,6, 31,64 and
5484 in adults, growvers und ohioks respectively,

Feneles we:e more susceptible tham males
in both D and LL, The perecntape of mortelity in
males snd fouoles due to MU wee 10,54 and 89,6%
reapectively, witle in LL 15,34 and 84,7¢ of moles
axd fernles wvere affected respectively,

in the present study in 1D, viscersl type
of lecious were found to be more than neurnl ond
nixed, The fre;uency of incidence being 40,2%,
17624 end 21,0 due to viscer 1, neurel ond pixed

types respectively.

In LL aiffune type of lesions wore found to
be more then noduler o mized tyses in all the age
groups of cilchens, The fre uency of incidence being
L0e1%y BeD% and 12,7 duo to Aiffune, nodulrr ond

pixed tvnes respectively,

In M0 tie iovolvemcnt of different orgins was
atfferent in &lifore.i ege provp of Lirds, In birds
Os8 weekn of upe, tiv incldence o organ invelvooent
being proventriculus(b2ed:)y Liver (39474 xidneyn(37,0°)
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end splemn (35,64) and in 9D weeks of sge grew
proventrioulus(71,6%), liver (61,9%), splesn (84,7%)
and kidnoys(33,4X), while in the ege frowp of 21 weeks
and above it was periphersl nerves(97,08), iiver
(69454)s kidneys(63475) and proventriculus(68,2%),

Blids of different ore sroups affeoted cue
to LL showed th:t liv. v and spleen were the majer
orguns affected, The fye uwcy of involvenent of the
liver o4 splesn in the age grou: of O=l weeks wos
76,08 and 69,07 res;-ectively, vi.ile in 5«20 weeks
1t was 56,25 and 53,04 respectively, ard in 21 wecks
and obove 1t was The0n ond 75,34 res. octively,

Historut: olopic stutice s owed thut to tubors
of 1" were composed of -nisomorpiic ‘n’ “leore:pliofe
cells, including virious = sized lymplold cells,
reticul:r ceils 'n' plosm: oells coudonly and Zrofe
locytes i’ Siurecytie cells rerely, w.erves the
tumors of LL eongisted of uniform lurge blasts colls,

pistochonicel stutd. s by using lethyl - ‘reen
pyronineY stainin; tecini ue siowed thrt the Intonnity
of pyrinine i iifs wos poor in ! vherc as in L 1t

wes culte wniforu end bricht,
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The Birds used for estimating LW aetivity
Were also utilised to study the bebavieur ef
basephils by doing Absolute basephil osmt, o MO,
m«mummmm"‘”w
1500 & 525 ARC/mn’ of Blood, whervas in LL 1t was
T75 £ 50 to 2025 3 200 ABC/m® of blood, Absolute
basophil comnt in 30 normal heelthy birds varied frem
ATS 273 %0 725 3 225 AC/m® Wlons,

The serum LDH sctivity was studied in %0
effected cases euch of Morek's disomse and Lymphold
lsucosis rnd in 20 epparently healthy birds, Im
healthy birds, the IDI! sctivity veried from 260=600
units per ml, of serum, In M 4t has a renge of
410=1610 LDH units per ml, of serud where a8 in LL
it varied from 4504000 unitc per ml, of serums There
was s definite increase in LDH sctivity in ¥D s
sgeinct LL end contrel,

Thore were only few studies whare in LDH
ectivity was determined in D and LL, The beheviour
of bauophil count heve not been studied in MD end LI,
Attempt was zede in the precent {nvestigntion %o
study the LIT sctivity end Abeolute basophil counts
iz both ID end Ll
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Henoe, the octimntiem of LM astivity
and the determincticn of Absclute besophil count
were ound to be much useful tectniques to be
enployed in field labvor:iorics for early detection
of botl. /D and LL, Besides t.is, staining of
topression sposrs with Nethyl greon end pyrunine¥
stoin wos found to be ‘o goo:. toot for defferentinting
botwpen: D and LL,
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