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Carcinoms of the micosa of the ethmeld 1o an iapor-
tant neoplastic condition affecting different species of
Stenstrom (1915}, Since then the incidonce of the tumour
nas been seportod from difforent ports of the world,
slthough, the tumour is no longer eagcuntesed in Seandinavian

Prom India careinoma of the musoss of the ethmoid was

Wmmmawmwwmm
Stste, Subseguontly the provalonce of this tusour has bean
WQMMQMRMMMMW
and Oriosa, In recent yoots, thowe has been considorable

fuled out the posaibility of eny broed prodisposition in




their production are more affectod and persicularly they
iight the eoonamie importance of the BLumous,

In Herale, sinoo the fivet rooord of the tumour in
1960, thore has beon steady incroste in the insidence of the
tunour, Now Che tumous has cotoblilshed fteelf in an endomic
mmmmuum;wumnm
mawmmmwmmmummmy

takon An o mumm mamner dn the departmont of Pathology |
matology wes c¢hallkod out, curly dlagnostic featuras were |
boaring andmale wou monitovods 8fforte were mede to identify
the aotiology ond %o fommlate effoctive thorspeutic ©oge
sures, Tho work io belng continued,
Mmmmmmmmaummmmm
MmﬁWMAomﬂM»MM&“M&w
usod ap o tool to understand the nature of thw neoplastic
FrORess in oncologys 10 witee culsivetion eﬂm cancer




«ummmummmmmmmm
wmmmemmwm:wm
involved in coll biology studles.

greatly helped to study the hiology of the individual neo=
plostic cells Tho cell culture stuifes and tunour GFuase
plantation seuiios have beon considered ss effective tooks
to discover the blologlcal procsse which induce and matne
mmmmmmmwmmmmuw
mmwmmmmumm,

mmumummummmmwum
saientist to grow the tumour cell in ercificlel medla wnd
wm.uhamum This would not onky belp to
mmwmmmmmwmmnm
gives an opportunity to elarify the effect of various
echemsthorspoutic agents on the cancer ocilo. For formuloe
t4ng an effective therapoutic schedule the information gained
brmmmw&umwummm

logous hosts, mummmummamm
have been oxtensively enployed to achiove this objective and



the vosulte have boen variahle with diffesent types of
W.

ethiold careinoma cells in srtificial modfa and to transplant
then in homologous and hoterolopous hoot aystems. 5o far
tiske at Aifforont places have not hoen very satisfectory,
Bn sttenpt, was therefore, undertaken to eulturs the ethe
mmmmmmmmmm
Ehe tumour celle in sutoluogous, homologous wnd hoterol: |
hootae
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exiot in cottle during the beginning of this century.

Moussu (1906) geported the incidence in two cows from

sweden, Subscquently dstailed reports appeared on the
clinical and pathological fooctures (Sergman, 1814 and
Stenstrom, 1915), Muthappa (1930) weported the cccurrence
and phomatology of the tumours of the nassl cavity in
vovines in Indie. David and Venketraman (1940) veported

the cosurvence of malignant growkhs in the €rontal sinus

of gattles In a survey stidy, Uelr and Sastey (1954) roe
corded 18 cases of othnold tumeur out of total 2003 ceses

of neoplasm in cattie and buffeloes encountered by them in
Madras State. Cotohin (1958), in his yeview of the neoplasms
of the domostic animale cited 160 reports of ethmoid cancer
in cottle and 24 in horses in Swoden. Warayana {1960)
reported a case of sumour of the nasal pessage and frontal
sinus in an eight yesr old Ongole breeding bull. BSubsequently
the incidence, epidemiologys clintcal snd pathological foo
tures of ethmold neoplacis were described in csttle, buffaloes,
pigs, goats, dogs and captive deer by Aifferent workers
{(Rajan ot al., 19723 Decker g% gls, 19723 Tokamnin g% ale.
1972; Mair, 1973; Damodavan g% ghs, 1974) Dalasubramaniyam,
19785 Legondve 9% al.s 39783 Srownstein gf gles 19755 Stunad




and vauser, 1976; vMadowell bk ales 19783 Prowm gt gle. 1970
mjoku of Ble, 1978; craspd and Kohli, 1978 Jayaruman gt al..
19795 Rajon @b ales 19013 Rajan and Sulochanas 19823 Howand
gt ales 196823 Chaudhary and Reo, 19823 Pruthi gt al.. 1982;
Rameshowarshy, 19843 Koxnel gk ale, 19045 and Ringe and
Rojio, 1985). _

Sgeelumaran and Rajan (19033)ohserved thet the tumour

. has establiohed itself in an endenic form in Meralas They

recorded high incidence in cross-bred Jersey cattle partie
cularly in the age group of 10 year. The cases were
recorded £rom all districts in the State and there was no
significant difference in the dlstwibunion of incidence
netween districts, Similerly Remeshmurthy (1984) found this
sumour in Jersey cattle in the age group of 411 yesrs and
wornol St ale (1984) reported the incidence in & pure~bred
herd of Jorsey vetties The affected animals wore mostly in

the sge group of Sel1l years.

2y Symptomatblony
tattisl olinteal fostures menifosted Ly the tumour
bearing animals were profuse nasal discharge, sometl es
biood tinged, dyspnoea and uniletersl or bilastexal e
(vouseu,s 1906} Stenstrom, 1918) Muthappa, 1930; Devid and
venkatramen, 19403 Warayans, 19603 Tokernis @& Shes 1972 and
Jose @k ales 1985), gnoring and abdominal typo Of Lesplras-

tion were found in advanced csses {(Rajan 8% als« 19724




Nair, 1973) Denodaran o4 gle, 19743 Balasubromeniyem, 19753
Njoku gt ales 19783 Jayaromen gt ales 1979} Other mende
tion of the frontal bone and bulging of foro~head (Nayak
8t aks, 1979; Posplschil gt al«, 1979; Sreekumaran, 10003
Rajen g% ales 19813 Fruthd ot alss 1982) and ewelling of
the eub mextilovy lymph nodes (Komek 9% gles 1964),

3@ ot ISE N E Tl ey \
bosullls . Bsd Bl Bl el ; oo P o

Nady (1973) carried out hasratological studles on 25
MQWWWMQimmWW He found
anpemis, modorate loucooytosis and maried eosinophilias
Sreckumaran {1900) described ansends and slipht to moderate
loucocyrosis with oocesional neutyophbilia and moderate lymphoe
eytosis in all the cases.

Jele HeRan “ SEAS
Srovluamaran and Rajon (12020) found decrense in albunin

poreentage and reduction in albunin globulin ratio assoolsted

with m in gomms gmm and alphe~1 globulin in

tumour bearing animals.

3+3¢ Calofun ond phosphooe

edun level was detected Ly mmaran (1900) in the animals




Vijeyan and Rejen (1982a) evaluated the cerebrospinal
fiuid of animals bearing ethmoldd careinona and recoxnded
slight Lymphocytic W&Hw
3.8, Eufel dative sriolocy

Nailx (1973) observed neoplostic ceils in the naval
discharge, The nuclous of the cells were hyperchromstie
wlm clumping of chromatin, anicokaryoeytosis and anisogyio«
sis, Cytaplasn, cccasionally wss vacuolatod and the cells
in mivotic division were also seens Masillamony @b gl (1980)
advocated staining of cells obtained from nasal washings by

cridine Orange, indirect flusrescent antibody technlque
mﬁpmmzm&m’ammaamm for detocting and
ploking up ceses. of sinus neoplasns in bovines. VEjayan
and Rajan (1982b) deseribed that the carly dlagnoeis and
amummwmmmmmmmmwm
gloal features of the oxfiolisted cells, They
'MM&W,MMMQm

nevplastic cells and formulated the criteria for esarly diage

As a dlagnostic test Rajen and Vijayan (1901) employed
ehrligh test, When the Bhrlich's resgent was added to the




plasma of the animals to be tested, immedistely a denve
moxe darker colour was observed in eancor positive animals.
The highest wean opticsl denoity was observed in asdvanced
stages of the tumpur growths They sugoested that this test
could be used as one of the battery of tests to bo employed
for alagnosing the tumour. |

Vijayan and Rajon {1982c) employed mucus biock technique
for the dlagnosis of etlmold tutiours Nucus was collected by
s nasal scoup and by sepiration to prepare paraffin bloks,
mmmmmmmmmm
wmuemgmm An organodd pattemn of the
tumour tissue was evident and a preciee dlagnosis of the

Bergman (1914) and Stenstrem (1915) cbeerved that the
growth originsted from tho otlmoid mucoss, it extended and
pointed out that’ occasfonally extended into the orbital cavity
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craniel covity. Similar features were obsorved by Mathappa
{1930) , David ond Venkatramen {(1940), Narayana (1960),
Seckor @t al. (1972), Tokarnia gk ale (1972) and Pruthi

at als (1982), In addition vo tho above fostures, rate-

faction of the frontal bone and bulging of the forchead were
described (Rajsn 9t gls 3972; Srockumoren, 19803 Rajon and
Sulochana, 1982 and Choudery .and Rao 1982). Jose 9% Al

{1988) observed keratitis, cornesl MW@ wmm Alsw

tumour mass wae floahy, m&iﬁiwm.h £irm and had foeal
aroas of necrosis, suppuratioc and eystie degeneration and
metastases were found ocousionally in the liver (Balasubramaniam,
1975), Metastases were found more commenly in the regional
lymph nodes (Rajen gf als 1972; Tokarnia mm 10723 '
Damodaren gt gle 319743 Pospisebdl gt al. 1979 8
19807 Rajan gt gls 1981 and posplsedbil §& al. 1982) end in
the lungs (Stenstrom, 1915; Rajan gt gle 1972; Nayak gt ake
1979 and Sroelumaran, 1980)« Atrophy of the spleen was
WO 1982a) «

4+2:10 Cattle
Histologically the tumours were m 4o ba eplthelisl

in ordgine. mmm




i1

in bovines wore “adenccorcinoma®, “agquamous cell carcincma®
and “undifferentiasted cereinoms® (Stenotrom, 12185; Nalr and
Samtry, 19545 Narayana, 1960; Sastry and Reo, 19643

Rajen gf al. 1972 Male, 19733 Damodaran 9% Qhe 19743
Salasubramandyam, 1975y Posplochil et gle 1979; Sreelumarsn,
19603 Rajon gt gl 390813 Rajen and Sulochana, 19833 Choudary
and Reo, 1902 and Sreclkumaran and Rajan, 1983b}s  In some

canes trensitional cell carcinoma {Waiw, 1973 and

Salasubrananiyam, 1975), osteons and nyxosarcons (Houssu,
1906) wore also veported, In addition to these, revely,
Sincoms (Matbapps, 1930), nized cell ssveoms (David and
Makranan, 1940) , careinossveons (Harayana, 1960 and
Santey and Rao, 1964}, f4bromyxo-chondio Ostaana, myxochondro
asteosarcony and filwo-ostes chondroma {Decker gt ake 1972),
nisticeytle tumour, malignant lymphoma and reticulun cell
sarcoms (Dalasubramaniyam, 1978), fibroscrcoma (Madowell
% ale 1976, and Choudary and Rao, 1982), ostecma (Prasad
and Kohld, 1978), atyplesl ostecma (Rumbaugh @5 gls 19781,
MYHIHOROUN cmmmw 1979) and mm& blagstomas

1m ,-l .‘ :~eA- v’ g Gl L T

tate (1009) described the ultrastructure of tLho nedw
and confisned the epithelial nature of the neoplastic coll.
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The cells were either well differentiated cecretory struc-
tures or undifferentisted or mmxm Suanous eple
and move then one nucleolis. The rolative proportion of chroe
matin varied £rom aell to ooll, 7The mitochondria wore
swollen with metrix having granular appearance and complete
disorgenisation and dissolution of the cristae, The rough
endoplasmic reticulum was dllated and contained flocoulent
electron dense matorial. Structures very mach sinilar to
plastic cells,
442.2. Sheep

Intranasal tumours of epithelial origin have been
roported (Young gt 2is 1961 and Duncen ot ale 1967)s
vonemichi g al. (1978) grouped the intranssel tumours of
aheep as papillary adonomas or adenocercinomass The £ine
amwgwmmmwmwmmm
of numerous secrotory granules., Njoku ok als (1978) also
roported papillery growths of opithelisl colls in the nasal
cavity arising from the mucoss of the ethmold bone in sheep.

4e2e3, QEIGE SPOCLeD
mmwnaamma, the histelogical typoes
cal 4n dog (Cho gt gk 1974),
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adenccarcinonms in captive H1A's deoor (Drownstein gt ake 1975).
stunsi and Hauser (1976) classifiod tho nasal tumouvrs of
domestic animale histologically as surfece epithelial,
gx,umzar epithelial, undifforentisted m, tunours
of bono and cartilege, lymphold tissue and unclassified
LUNOUL e maw {1077) mamzmm
eammm;wﬂmmmmm Confer and De Pacli
(1978) obeerved squamous coll carcinomsy undifferentisted
careinoma, chondrosarcoma and M&tﬂmum'mm in
tho nasal cavity of dogs and adenccareinoms in plgs wes
observed by Rajan gt al. (1981).

Rajan and Reddy (1981) evaluated the adrenal glands
of tumour besring animols and found haomorrhages, necrosis
and dogenerative changes in the cortex and modullas

mqhmgw umammmmmmma
mm«wmmmmmwwmmw
migration inhibdtion (121) end siin hypersensitivity tests.
they conaluded that there was reduced CMI response in these
animals. Reddy end Rajan (1983a) found lover counts of
AVAE positive (Tw-calls) colls in the tumour boaring animsis
in..advanced stages of tumour growth whon compared to those



- speclumaran and Rajan (19832¢) obeerved hyperplasia of
the peracorticsl region and sinus histlocytosis indiceting
. ephanced general CMI pesponse on intranodal admintstration
of 305. ﬂaﬂ&yimulkajﬂuilﬂexhi1ﬂuuuwﬁﬂluumndihﬂwﬁmdd

mmmmmmsmm;mnmm
vacoinated animals bearing ethmodd cancer. Sreclumaran and
Rajan (1984) found that the animals having lymph nodes with
nisticoytic rosponse and germinal centre setivity had no
socondary focd wheress the animals with unstimulated lymph
nodes had high incidence of lymph node metastases, In vacei-

pated tumour beering animals, sinue histiocytosis and nacroe
nodes stimulated by tumour antlgen than with 50 (Reddy and
Rajan, 1984) whegeas in unvaccinated animals, DOO was found
and Rajon (1985) noticed stimulstion of T«Cell dependent

avess in the lymph nodes of tumour bearing animale fn res-

543, Reaction of the spioon
Reddy end Rajen (19528) observed severe lymphoid coll
fmumiological deficiency at this stago.




Tumour sntigens and BCC stimulate the iymphocytes and
enhange the CMI response, Sevoral roports have appoared
deseribing the immune resctivity of lymphooytes in tumousr
bearing animals,

mwme&w t1978) omw inhibition of cell
WWM@W&M@MWWM
mw&thmmwmnmmm@mmm
Jun et al. (1979) 414 not £ind blastogenic response of parie
pheral blood lymphoogtes (BAPL) to tumous estract in sheep
with ovine squamous coll earcinoma. Prolonged ineresse in
blastogenic response of paripheral lymphocytes G0 Lusour
Johnasn (1979) in ovine squanous cell carcincms. This wes
significantly greater in sheop with mature then with carly
tunours, Challange of shoop, from which tumour mass hed
boon removed surgically, with tumour antigen 15 weeks afver
aperstion was associsted with a significant anymestic type
Mmmmwumwmmmm
'MWMWM areokumaran (1960)
found that tumour bearing animals were lmmunc Ay
MMW!&MWW&W& Reddy
(1991) found & higher rate of Lynphocyte blast trensfommation




ie

in the vaccinated animals bearing tumurs of ethmodd mucosa,
Reddy ond Rajon (1983¢) found highar lymphooyte blast transe
foxmption rakes to twmour antigens in early stages of tumour

Phytondtogens stimulate WWM h&m msem-

'mmmmmammmmmmmm
'Wa Wum mwmmmumw

mummwxywmmmm;um:mm

'Wmmﬁamwmgw (1978)
. Jun g ale (1579) deseribved mmmmsazm

wvmnm am&m:ﬁ:m&aw&mmmmu

maturity of tumours, Jun and Johnoon mm MW
advancod tumour growths Steclumeran and Rajan tiﬁ’a) found
gn&memmmmmmwwﬂw

Amoss (1982) obmm reduced proiiforative capecity of
iymphooytes to all mitogens tm,mmmﬂm)
mmmmm |

mmwwmmmm
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bearing tumours of ethmold region revoaled that the sccumus
lotion of meerophages and number of ingested particles in
the cytoplasn were comparatively lees in tumour bearing
1963d). The tumour bearing animals were suggested to be
Se7e Response of tunour hearing ands

bearing csreinoma of the nucoss of the ethmoid, Reddy and
Rejen (1982¢) employod ultra violet irredisted tumcur tissue
mapmum in Freund's adjuvant as vaceine, They found
phages and epitheliold cells at the site of vacscination.

The epitheliodd and glant coll reaction was less in animals
with advanced tumour growth, In eorly stages, thore was lyme
phoeytie leuccoytosis within a fortnight after vaccination
whigh remained for 45«60 dsys whereas no significant riee in
total leucooyte count was observed fn the snimuls in advanced
stages of tumour growth (Reddy and Rajen, 1982b). Bxtensive
infiltration of lymphooytes and macrophoges was observed in
vaceinated antmals (Reddy and Rajen, 19024)s 7The infiltre-
tion wes much lese in advanced stages of tumour growsh,




one of the mein reasons for development of animal cell
xummamammmmmwmg
In cancer rescarch, tumdur coll culture fs stterpted to
provide o source of virus, tha study of tunour cell mota-
boliem and moterial to ssudy sonsitivity to snticancer
agents.

‘Roux in 18835 first perfosmmed the emplastation of
iiving tissue by lecleting the medullary plate of the chicken
eubrys, Jolly (1903) descrived tha division of amphibien
leucooytes cultivated for onc month in a hanging drop prepa~
ration, These were followod by Harrison's (1906-1907)
remarkable experiments on the living developdng nesve fibres
of the frog, thus establishing the husls for the scienco of
viosue culture, GCenuine sttenpt on animal tissue culture
storsad in 1906 whon neebe end Bwing described the cultives
tion of an infectious ganine lymphosaercoma in blood from
resistant and susceptible animals (dogs)s Since then, cell
culture has been a tool more froquently in the study of
maman and animel oncologys More extensive use of cell cule
ture appeared in animal oncology during late fifties of this
centurys Murrey (1059) reported i yitzs culture of noswal
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enbryontic and adult eolls a8 well as cancer colds of husan
and sndmal ordgine Sykes gt gl (1939) studied the behaviour
and properties of cells derived from bovine sculsr squamous
and papdlloma lesions, cytoplasenic inclusions were seldon
observed in these cells. Multiple nucled and margination

of chromatin wers tmmmywrmmmmm Changes
nommally were associated with colls from culturos of plague
and papiliomas Syhes g ale (1961) cultivated cells from
hovine ocular sguensus qull carcinoma. Cells Srom some of
the losions were maintained for more then § months and 173
serisl passagee. ‘Twentysix per cent of the onvainoms spocie
mons showed cherscteristic changes after minimum of five or
more peassages. The chenges conalsted of cytoplasele vesuo-
lation, sometimes asccompenied by formation of eytoplasmic
inclusions. indiceting the possible involvement of s viral
agent. None of these changes occurred in wuitures derived
from tissues of the limbal reglon of the eyes of heslthy
cattle,

Duncen @8 pke (1967) steempted in yiteo propag
aam&mwmmnmmwwmmw
sunceods Cleaver g% ale (1972) cultivated opidermal celis
and fibroblasts to deternine 1f ocular squamous oell carcle
noma was due &9 an ensymatic defect in the repalyr synthesis
of DA dsmaged by ultrs violet ldght in Heresford snd




Abordeen Angus cows. Difforences were not found in sensi-
uvnyamummmwummmwwxam
ropair synthesis. In ovine squanous oell carcinoma, Jun
gk gle (1978) obtained pure straina of epiehelisl colls YW
gragment explantation foliowing & seloctive wrypsinisstion
procedure, Yonomichi et al. (1978) obsarved the greater
m%wmmymmvﬁwmmwmwm
mmwmxwﬂmmmmwwm
ethmold olfectory mugoas in shoep. virus perticies similar
wm:wwummnmmmmmw*

ntenpts mmmm«mmw rhe tumour colis

mmammmmmwmmmmmum
(Joyaramen g% gle 1979 Sulechsns, 1980 andl Pouspiscohil 8% Ake
1982). Nowever, Sulochans {EMQMMQMWMM
mmtwamzmmkmwmmmw
outie mmmm@wmmmﬁmmm

cellite
tiednschuster g ke (1979} amam eultures rich in

epithelial eulle and almest dovoid of £ibsoblasts which wers
supsressed by using modified T10L-15" medtum dn ease of
wmmemm me umaummm
mm oukls obtained from chintcel m. Al~Yaman and
willenborg (1983) successfully catablishd  euitures from
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| in estabiioning cultures appeared ¢o bo related to the site
\ mmmdyﬁmm@nmumbstwmmm, with
1 sumours derived from the nose being most readily cultiveted.

k explanted rather than treated ensymatically. The suceess
|

of man tumours in ﬁmm;wwgm defective animels or io
the immunologieslly unresutive sites. NHowever, dus to
difficultios invoived in using these sites for traneplanta-
tion studies, attenpts were made vo GFOW humen umours in
Lreatnenta.

A faw cesen of succsssful tronsfer of canine tunours
have been reported (Allam gt ghe 1958), Spontanecus csning
thyreld carcinoma could successfully be transplanted in
mismedebrod pupples after conditioning with corvisone in
addition to Neirradistion (Allan g% ghe 1954, 1955, 1957).
Cenine ostecsarcoma snd melanana cell cultures and fresh
canine colls from & nmamary cercinoms and from wm»m
venorssl tumour were successfully transplanted suboutaneously
into nude nice (Oughton and Owen 1974). The histoloyical
thwee oall cultures were Mmuplmm in i;ounosupprogenc
doge but some differences ware spporent in WMMM
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Aonor dog. |

soveral attempts wore mode for transplantation of the
ethmoturbinste ncoplesns of the domeetic andmals fnte
emperinental andmals 4.0., Calves, mw. phos, guinea
pige and mice with or without imnosupprassic thon
supeess (Duncen gt al. 1967; Rajon gt w 2072 Nade, 1973
Jeyeweman of sle 19793 Sulochans, 1980 and Pospischil gt al.
1982) . |

Several ropocts have w deseribing tranoplento-
tion of mmmwmumnmmm ‘
nioe and cows (fogfmenn @& 8le 1977 Invin QL ke 1977 and
Dennis ot al. 1904). lofSmann g% gle (1977) uced bovine
squamous cell carcinoms as an experimentel modol syston in
studies of neoplasis. The minced eunour tissue suspension
in meddun 199 was injected subcutancously on the back of
one group of mics st the rate of 0.3 ml per mice, Single
coll suspension wag also injectod to another gromp at tho
Fate of 0.1 ml oach. Crowth of neoplastic cells was
obsorved in tho mice incculeted with mincod ooll suspencion

‘whavess inoculotion of single ¢ell susponsion falled to

inteiate tho growth, Irvin @t als (3977) incculated esta~
biished coll culture subcutancocusly inte ixradisted ond
the irradisted mice but £ailed in nenirradisted ones,



23

Invation of surrounding tissue or metastasis was no
mmdc Purther pagsage in mice revesled o similar
growth pottern. Dennis gt gle (1904) uoed cows for autow
traneplentations No transplent was Succossful. However,
in wwo cvekm five cows given mutograft, a pure viable |
primary tumour after the transplantation. | '

Al-Yaman and wmm {1983} W maam
eultivation of w&m BRamOUS wii carginoma selless The
gell lines wore successfully trangplanted to nude mice and
mmnmmawmwmmxwwmammm
ariginal hoots Al-Yaman and w&xmm«g { 1904w} mmw
mmmamummmwmnmmm
into made mice, OF th& 25 pamplos, m wore suceessiulls
trensplonted and m&%y pussageds An assocletion wes found
mmmmmmmmwmmmmmmau
avceptance as a Xonogralt, m&wﬁuxgwmmhmw
tmmemmwmamwmmmwm
nose. Expansive and invasive growth pottesn m hdstoko=
memwmmauammxwmuw&m
spontanoously in mam though faster growth rotos wvere
ohuarved after tho tumdur was oemtaHy passaged in the nude
mioe, Susocssful mmxmamm of oxporimentally
induced shosp lung adencmatonis in nude mice was deseribed by
sdober ot ale (19849, |
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MATERTALE »TD METHODS

In the present study efforts weze made to cultivote
&mmmmw colls Lo wisro so as to ostablish a
wm‘m;wmmymunmmm .
animals to study the biologd behmvlour of the neoplastie

eolls and o establish & model system for further investie
gation,

Tho twsour bearing enimels, for stuldy, wore hroupht o
the College of Veterinary and Andmal) Seiences from different
parts of the KePals State after obtatning infomations from
tive for othmwid carcinoma ware obtained fzom the AICAP on
Gontay Mannathye | |

2als m
MW ottlos, mmmmmmm

Lure.

.Mnmmm-mm;m

Supplernnte mmamwamwm,
a.mmmmg 10% calf sorum and antiblotics.



bztmw\%wMWmes
. 2.2.3. ulbeceo's modified Zegle's meadia in Hank's wase(pifco)
supplemented with 10% colf serws and antllbdotion.

| 0.25% trvpain (11280 Difes) in phosphste buffered sslive
{Co snd Mg free) was used for primary dissocistion of tho
colLe, : o
3e4. Ak porum
3@4& 11 3 S ::.',.f‘.«’f.‘.:. W a0

It was collected mmmmmmmzmm

fmmMmmw Livestook Famm, Ranouthyre umm'
and serun wes collocted avepticelly. It wos storiliced by
fileration through Seige mw.. mwwma

mmmuwmmuummmm
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 In D CuBas, Del Ts¥s pur ml of growth oodia, mmn
(noote)} was used to faciiitate adhering of the cells on

uxmmmmmwmmmmum

tions,. wmwmamm,mammmm
terysticin ~Large (Serabhail) one vial

intramusoaiorly for theoe dayo Mﬁm mumm of the
tumdur tlsoun,

mmmumutmmnmﬁnmua&m%ﬁw
Sol.1e Six cows znd o gosts, bearing tumour of the KuUCOss
of ths ethaeid vers subjected to suthanfsld by exsanguing-
tion after stunning with the help of saptivesholt piatol.
mmrmmmmmmmwm A fow cubes of
sealpols Cave was taken to sveld nocgotic ares and to
collect only fresh heslthy tumsur tissue. The hexvest of




the tunour tissue was collected into a storile hoghor
contatndny fank's balonced sslt colution (NSS) with antie
soveral times with B39 entiblotic soluticn. Suboequently
s sultshlo plece from tho original tissue wes transierred
superfieis) fools was yenoved £rom the tumour mass. Fat and
capoule fram the lymph node were dissocisted and coparateds
Zele2s Threo tumour boaring cows were opersted for colloce
ting tissues, The frontsl ond nasal paxt of the face was
with tinoture of fodines A linear incision wao mode on the
wag out ond poransssl sinus st the side having tumous growsh
was owpoond, Afuor dissecting out Sho SUDDUR MasS, IO SUT-
glosl wounds were sutuzods The tumour ness was dissocted
out apeptically and colleckod in Nos satibiotic colution.
It wao progesoed as doscribod obovo,

0425 par cent trypsin (Difco! in Hank's D55 with entie
bloties wes used for she primary discosietion of tisoud,




ammumuummmmmnmm
mwumaonmummuanmmm
xmmuoaummmmmms mxum
thmleWWWWw Aftor ten
mioutes of stirzing, the supernatant was docented nd Pow
placed with fresh 100 ml of 0.25% teypsin Sn 838, The Slesk
mmmmmmmmmmmm
45 mlnutess MuwwwmmwMMme
mmwapmmwmmmmwms

A Metle gquancity (5%) of the serum way added in the
seypeinization flask o fnsctiveto the trypein snd to pre-
vant .the adverse oifect on cell population. The suspeasion
was then sleved through double leyer of musiin eloth end
collected in o sterile Lisak, This was tranoforzed to the
centrifuge tubes and spun at 1000 ¥pn for § minutes. The
supsrnatant wes poured off and fresh NSS with sntiblotice
1000 zpm for § minutes, This procedure was roposted for once
more. The £inal suspension in emall anounts of NSS with
antibiotios solution wes prepered and pooloed in ono £laslhs
2% was f£inelly suspended in TC 199, 19SS and Bogle's medis
200 Tw/mi of penieiliin, 100 ug/ml of streptomyoin, S0 IU/m



of gentampedn, 100 IUW/mL of nyststin. The pil wao ofijustesd
0 7a2+7o4.  In addition, in two exporimonts in Nenk's

mmmmm,m«mmwmtmﬁh&m
sdded to facliltete the glucose transpart by the cells es a

¢ 199, Hank's 133 and Bagie's modfa woo made in such a way

that each sl conkained 107 oellse The suspension was Aiow

pansed into 100 ml tlosue culture bottlos ot tho rate of
10 mi por boscle, into milk diluting bottles gt the race of
12 to 15 mi per bottle and iato the test tudes 1 to 1.5 mh
por tubo for a monolayer cultufe, Tha tubos were placed in
slanting position st sbout 30" snd incubated st 37°C,

SYRRO® and YWISH® oeil Mdnes were obtained from the
Anals Cancer Sospltel and fesesseh Conteo, Telchurs The
solution end suspended {n Segle’s modis supplenanted with
8% galf serun and antiblotics, The colle were susponded at
the concontration of approsimately 10° celis per mi of the
of 10-12 ni per tissus cultute bottleo and lel.8 mi por veet
tube a8 por nonolayer protocol.



fxam 40 hours of indtial incudation. The coversiips from
the tubos were taken at 40, 72, 96 and 120 hour intervale
and washed with 239 solution and fined in acotie actd
alcolol golution (1r3). Tho cover slips wore rehydrated

in desconding grades of alcohols Stained with haematawylin
stain, Dehyiration was done in ascending grades of aloohol
and clesred with sylol two changes of § minutes each, mountod

 haterologous transplantstion of the tumour tisgue in various

4.1, Cowsy The tumeur bosring covs obtained from the diffe

442, Nobhitas TPour youny robbits wepe obtained from the

443 Mlce:r Twenty young mele nice were obtained from the
Smoll Andmal Dreeding Statdon, Msnnuthy.
Sedonces, Nangalore. |
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4454 Goatss Pive healthy and theetunour boaring goats were
obtatned £rom the ATCAD on Goats, Mannutiys

nzmmmsmmmmmmm
ditionn,. ‘

: g J s
Se«de Znowme /

. cwummzmm tmmmmxm: and W@
eortisone {(Roussel) were woad 08 AMAOSUEPESS
in tihe cese of nmammmmmm&mmmw
rONESG.
Selsle Endoxans :
~ Rabbites mmmmﬂu& wmaﬂyxmm'
_ to tumour cell inoculation.
Mice:r 2 mg per mice intrawmscularly throe duys prior to
sumour eold tnoculation to 10 mice,
Selalle Bydrocortisons: 0.1 ml subcutsnsously %o 10 mice the
dsy peavious 0 the tumpur ¢ell inoculstion and U5 md
por webidt ntramuscularly to four rebbits the thizd
lators wore used for Humaters, gO0CS and cows.

S42, Callection of tumour tlssue
SeZele Six cows and a gost vere suthanised by emsanguination
sfter stunning, the hesd was opuned and the tumous



Se2e2« Three cows wore oporated and the tumour tlooue was
‘eolloctod in DB entibiotics solution.
%43, Ppopgration of the tisaue ‘
| mmmmwemm&yam“
simos with BSS antibiotice solution and four propavations
Se3els CEBES

% 3e2e LmpGensto ‘

The small cubea of the tisous were collectad in o alean
wpo homogenised under gtorile conditions with the hwolp of
S+3+3« ZiltEske |

A porsion from the honogenate waoe cicved shrough muslin
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tumous bosring sndmsle ot a aite foar sway from she primezy
locsgions
Selals AR S : " : » ]

The tumour tissue howogonate and filorate wene Ano-
culatod subsutsneously on the right aide of tho dewlep at
the dossgs of § ml each, £O tWO COwS, | |

&g%&u " Pl oEs O L ’:.:'.-f";.;“;

© The faoealated sises wore observed visusally and by
polpation dadly from the ehicd day onvards after mmm
for the avidence of any growth ak he sive of wmmy

Tamour eolls obtalned Zoan ene sudmal wero X
to other tumour besrdng enimsls of the same spooies.

mwmmmwwngzmakmimmmwa The
aren wes cleaned, shaved and disinfeoted with tincture of
fodines A Linser incision shout two centimetore ia lenghh
was mpde, The siin was Lifted sad the tumour tissue vas
inoereed tnoide, mxmmwwwmmm
) Go . Juspanaion




in 70»199 modium with antibiovics. Pive mi each of this
suspanadon was injocted subtutanesusly on the lefe glutoal

¢} [soeqenato

ewsur Loaring cows ab the dosege of § ml each. Similevly
2 mi of the tumour tissue homogenate from o goet vas inoe
culeted subcutanoously to GROLHOR Lumeur DHOAring Gosts

O Eilerase

mmmmwmm&mammwmwzmm

mmmmmmmumwm
mtmmmmmmmaummwmmum

fneozvelo foom £iret wook onwerdn, After gross exsnination,
tho tisoue was £ixed in 10 percent formeldehyde solution
for 3 days. It was processed by routine procoduses fox
poraffin eabedding, Pive micvometer (un) thick sections
wore cut ond stained by benatorylin snd ecsin stains for
histopatholojical exantnotions



mnmmmmmamammw
was inoculated fnto five goatn, four rabbdbe, 20 mico,

ﬂm
mwmmmummca&mmm

rabbdts,

» Hige
Mm«wmmmmmmzmmwmmx

mmm&mm&rmwm

o) Hnstory by !

of tyo hanstors at the Tate of 025 mi eache

4) goakg g

Five healthy gosta were inocculated with cumour tissuo

sly on the rdght Zlonk of the four

the neck oubcutansously at the doee Tate of 1.0 ml and
240 ml respoetivoly.

tmmmmmmmmmawum



a) m

Tiacue, at tho site of injoction wes Gaken 45 doys
posteinoculecions :xmwmmmmmmw
mwwmmmmummmmmﬁ
mmmsmemm.mmtmmumm
toxyiin ond eonin for histopathological weemdnations

B Mice ‘ |
ficed overy thisd doy sfsor incoulotione The tisoue Srom
the site of injection was collectod, fimed in 10 per cent
for paraffin embedding. Sections cut at § unm thickness wore
stained with hasnatoxylin and eosin for histopathological

ekt
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mmmmmM&memwm&m
tion studies, Bumour tissue was obtained from nine cows

and thwee goats « Zp YiLEo eulture of tumour colis was

tried ustng Hank's belanced salt solution (BSS), TC=199
modtwn and Bagle's medium. ALl he nofls were supslemeted
with 10 €0 20 per cont Gelf serum, The trensplantstion
matwmmattﬁwmmmmmmm

labogstory sadmalo.

The tumour colls Zron cows 413 not show aCLive Monoe
layer formstion or proliferstion. The details of the cule
ture made ave shown in table 1« fowever, for the Siret
40 heurs, the cells were ssen adhering on the glass surfece
but subsequently they got detachod, Thowgh the colls wore
adhering, menolayer was not formed end mivotie activity of
the oolls weo not seen within the poriod of 40 hours, Visblie
any improvement in the coll acsiviuy. There was no diffe-
fonce in the survivel and groweh of the eolls in any of the




m&mmmmmmmuwm
mmmmmmwmmm“m
mmmma@ ALL other cultuios vemsined
© gree fzom bacterial or fungol contominastions

In two cultures employing tumour tiswue from goutS,
MM&W&WMWW#MM
of nine days. mmmem&namm
Mmmmmmm‘mmmmmuum
mmm:mﬂm@mlym&m&htﬁmlmau
mgm“ummmmmwmmm
MMWWMM Many of tho colls were
mmmmmmumawa mmm;am
mwrmmmmmwsmmmwmmm
eytoplasn, A modorate nunhor of Cibwoblasts wore aleo seen,
mwmm,mwmmmmmww
grouptng showing no misotle sctivitys A fow eyteplamic
vmmwmammwmmx& here vas increase
in the eyeoplosnic granulstions At this stoge the colls
bogome oheunkon and dotachod fron the glass surfoce and cene
polnts from the glass surfece and coll yroups detached from
oach othors Change of the medis and additicn of fresh modia
condition, On subscuitivation on the fousth day, the cells



rig Tuour Cells -« Goat «» 72 houw
.y Hank's Dalanced salt mn‘mg“;
aze soon An gROUDE - Horpity
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bottlon, There was no significent difference in the growth
of golle on any of tho media used L,04, Hank's B33 or 199,
| As o control, parsilel euitivation of established oall
Mnes "Vero® and “iISH® wac done in the nediun 199 supples
montod with 107 calf svxum. The "Vero® celle desdved Sron
rovmad adult “African Groen Monkey® hidney, grew well oo
layer with irvegular opindie shaped €thees, The "WISH® coll
line derived from bumsn suadon tiszue produced monoleyer on
- the glass surface showing epithelisi-iike sosphology (Figed).
closely adherent polygonal colls with very little inter.
oelinier subatance which is nogmal for this type of oell iine,

Tho study was carried out {n two cows by injeouing theiw

padnfui, hot swelling oS noticed st 34 hour posteinoculations

e —
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& wook (Table 2).

: : el nﬁmmmw
Wmmmmmummum
The resalts ere preosented bolow snd on talile 3.

MMMWM%WWMMW
,muzmmmwmmw. Th Qows
devalaped painful swelling after 24 houws, It increased
progrossively in siwe. Por ehe fivet weelk, the swelling
was gofit and fluctuating which Fenained for three veeks, In
is started hesling. The swelling subsided complotely in all
the three cws ond left only a coaws ‘istologicslly no

A3l the three cows which vere sdministored the filtrate
and homogonate subsutancously, showed a hard painful ewelling
ot the site of injection Dy 40 hours posteinoculstions Aftes
96 hougs, the pain subsidod sad she swelling increased &n
sige (Pig.d). The patholovical features obsorved ot Aiffoe

pont intorvals, weDpte









m.va.a-.“muam.mm' on of tumour
W»mmumﬂu







In the submutanocus tiosus, grosoly there wes a thiok
brownioh gfey mase with & narrow vascular pone at tio parde
phery, ‘dstologically thore wes codema and o Zibeinous
emadate consioting of a fSov noutvophils and lynphocytan.
mere was oo evidence of nooplastie cell proliforationg
although a fow implented cells wore seen scattored,

%MmmMmmmmwﬁmmmw
mase about 3 om 80 & om 4n odwe was soon.embodded in the
subeutis, In cortain fool in tho moss there was velatively

istologicaliy thore was severs ocodeme in the domnio.
1dal cells (Figs 9 and 6)y These cella wore spheriesl to

slmost £iiled the oytoplasns Somo of the colls were seen in

prophase and motsphase of mitosis (Pig.7)s Focal aress of
poesent. There were focol azess of nocrosis survounded by

noutrophiile resction. Noldet the prolifereting colls, &

aortaln areas, theve wore lynphold focls Fibroblastic peow
Liforstion was evident if the dermsl LioOUS around T pEG-

Liforseing Suno.
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moderate fafiltration with lymphooytes, macrophsges and
plasme oolis anidst a proliferasting vone of flbrous tissus.
In focal arvas, ummawwmmmgm
type oells wore sean (Fig.8 and 9}, |

and seasured about 3 om x § omsand vas enbaddod in the sub-
and encepeulateds Avound this leslon sparse amount of pus
was oeen scuEsalstods mmummmmm
voscalars

Histologiesily there were sosttered small islands of
pro(fersting apithelfal esils, spherald to oval in shepe
(PLgelD)e some of these cells were very mueh hypeschrematic
and wern ia verying stages of mitosis (rigeil)s There wore
captilavies shoved perivasculsr secumiletion of lymphocytes

and 8 few macrophsgsss















2.z.z.wmxmm
mmm%mmmwmm@n'
mwnﬂmmmm&:mmﬂammmm
ﬁﬂMmMMWCGWWMQ The awolle
of tha ticeue from the site of inoculstion Ald not veveal

e qpsun hHaMOGUn: o fodied to show any evidwnce of Tamour
eh dn @kl whO #ive gosts within an obsesvation ported
,@gwm painful swlling developed at the siue of gube
MW"“ w 24 hours in all the Uosto. This
MMW W‘- . o
v&m shEen mm The mm M, :

Mﬂ&w
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sotiolocy 48 not yet fully understood and the inowledye on
eho hioloplcal behaviour of the neoplastic cell and e
relstionship with the bost 1o still imvonplote. The proe
mﬁwmmm“mmmﬂﬂ&a

LA :ﬁ' mwmmmwmm&mmm




othmold careinons |
nasal simuses M"ittumw“mm'
mwwmw( i M”""m iy

“mmm(tm)mmmm
twmm&nmmMmm" ® of the growsh
Mmmuammw“m:mmu
culls fos grovthe 1t seems obwious that a%"mm
mrpﬂwmcmwwmmm T
wnmm:ﬂxmmmm”mmm
Somroogy
» o tonw

mlkummmwm
ﬁwmme’WM - and cells
Wg«m WWMM‘:"‘“W
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ALL the cosmon
m&;mm
cells succcssfully vere esibeciamiy -
MWWM Wl: ml i
caua;pwdm s i mm W
s Mmummmm || e
same modis under 14008 was done
for the eulwure of eyl - "*"”:‘W
ettrold concer -
m-mmmmm yoms o grew wadl
m Mm eolle
cwmummm “mmm s
sm»mwm Tasulin was ohowm !mmm
tmmw‘““‘m"m“. :: “; modis ’
Wmme:ﬁ::”h “m::x
Ip— actd syntheats m::? T -
JS——" enres oceasions insulin was | insulta
wmxammmuwmmm "mmm
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o, - ‘ | fron goats ware
y I“:.u sadntained for nine daye. Duncan 9% ok
a ure to propagate the culls 1o VAR m'“‘””
mmmmmuwmmmm:m
8 from
Wmummmmm

memwmm Mmm
mm" | mummummmm
,waém*nm mwm "
Mwammmumw
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.@w
wmﬁsmmmm
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ﬁm, WMWWWW

s wm‘mﬂmmmmwmw

wess and 7¢ 199, 5he Aid net succeed
of

M the tunour colle by olther of
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mmwmmtmm
emwmmc m;&nmmmmmxn
mmmummmmmam
mwmmumwmm
z“wm gor supgested eytopethlc effect due o soms
inoohione wmmmammmuw
“mwmmwwmme
i sut this could not be ruled cut, If the dlagnoods
MWMMMMMMMWWW
mu‘ﬁwm,uwmmmmmmmm
wwmnuw“m“mmnmm In spive of taking
M“Mwmmmmamymxym;u
"memmmmmm




soasdy on the doviape Complete Alssppestance of
mmmmmumumawmwm
Wmmwm Dannts g% ale (1904) txiea

i : uo eutoprafs was succopsfuls Al-yamon und

tlm’ ummmm of both hurorsl and

in sheep
wmwmmeQMMtwmm
pxwwmmmbnammmwmm
gollowing the Femovel of tho pricary tunour,
MWXMMWW“WWW
erioting hest Lmunity, They schieved growth
Wmuymwmwmm

mew‘““ !
#w,gmmmmwwmm.

at the
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”m,mwmmmmm»



lomo '
poaring cows mm%mmmm
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SULCUL neOUS Ly

uuwuwmmmum%:
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nost Lemndty (Whitney 9L.aks 39%4) Al-Taman and willesvosg

1mzmmmmmmmmmm X
o SunOuL-

growt. imnodeficient (Sulochan
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was givan ©o the goate. They were hoalthy and imeunocoms
potent. Thorefore, the transpiant was readily rejocted.
made (1073) teied trensplantation of bovine sinus tumsur
sotnits, 20 mice and two hamstors did not show ony sion
ozwm‘mm,m,MMWum
. mm@:mttmu

Thoaiie “W“ and m were subjected vo i IR

WWMW inoculetion of cell
umaMmMumm This m bl mmm

of mwuﬂf o

£
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In vitge propegation and transplantation studies in
mwwmwummmmmau ;
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