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ANNUAL PROGRESS REPORT OF RESEARCH SCHEME

Pro ject title 4 Incidence, aetiology and
Pathology of t' nours of the-
Echmoid in domestic animals,

Sanction No 2 Foto(4)7U~ASR(iv) dated 17-8~76

of thec Assistant Diroctor

General,

Report poriod

S0

1-1-80 to 31-12-80

Date of start

11

R2=2.78

Date of tormination

21=2-81

.
College of Veterinary &

a, Name of Institute
Animal Sciences, Korala Agri-

cultural University,
be Division ¢ Department of Pathology
¢. Location of work ¢  Mannuthy

Tochnical Personnels employed:

Sl.No, Name Dosignation From To
1. DreA.Rajan.,, Professor of 3-6-78
M.V.Sce; PheD, Pathology (Pro-

Ject Officer)

2. Dr.S.Sulochana Associate 22.2.78
M.V.SCO’ Ph.D. Profesgor
(Vvirologist)
3¢ Dr.valsala C, Research 14-1-80 13-6-80
Joseph Fellow
4, Dr.Harshakumar ~do=- 25~7-80 6-9-80
Je Smt P.C.Mary Laboratory 16-8-78
Technician on
working
arrangement
6. Sri.M.Gangadharan working on 16~3-78

daily wages
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8 Total outlay : 2,08,936/-
O Tota;.amount spent in
previous year: g 54,398,08
10, Total amount under report:
Sanctioned for the year 3 *
Pay - 35,300,00
Allowances 8 9,800,00
DA : 75 200,00
TA 3 14500,00
C and OA g 1,100,000
Recurring contingencies : 12,000,00
==862900.00_
Spent during the year g
Pay and allowances L 38,370,00
TA H 774,90
Recurring contingencies _~1h2118:2§_
Total - 53,863.,65

e P
- EmET SR Emo=

* The University budget is for the Financial Year and

not for the Calander year,

11 Objectives:

a, Assessf the incidence of tumour of the ethmoid in domestic

animals in Kerala,
be Investigate the aetiology of tumours of the ethmoid,

Ce Study the epidémiological and pathological features of
the néoplasm# and the facters influencing the spread
in herds,

de Find out whether any hereditary factors are involved
in the initation amdxihexfazkexs of this neoplastic

Process,

€ In vitro culture of tumour cells and study their

biological behaviour,

f. Explore suitable preventive and curative measures,
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124 Approved technical programme:s

&4 For the year under report:

1e

2

3e

b

6o

Te

Nasal washings/swabs from animals in the susceptible
age group in endemic farms will be subjected to

detailed cytological studies,

Tumour cells will be cultured in different tissue
culture media and attompts will be made to propogate
the cell line.

Fresh tumour tissue to be implegénted into homologus and
hetgrologus hosts by different routcs.

Cell frce, bacteria frce filtrate of the tumour tissue
will be inoculated into chicken embryo and tissue
culture system,

Electronmicroscopic studies on tumour tissuec will be

continued,

Antiecarcinogens used in medical practice will be tried

on selaected clinical cases of tumours.

Histopéthological and histochemical studies én pElkzak
tumour tissue will be continued,

For the next ycar:

The scheme is to be terminated as per the original

schedule on 21-2-1981, However, a proposal for extends

ing the scheme for two morc years has been submitted with

the following technical programme,

1e

24

5.
6.

Tissue culture work to ostablish the coll line,

Inwdepth-studies on immunotherapeutic effect of
vaccinatione,
Further studies on viral aetiology~ study the patho=-

genic potential of viral isolates,

Study the role of mycotoxins in the causation of the

tumourse
Chemotherapeutic trials on tumours in goats.

Por Hec saectronmicroscopic studies to elucidate the
viral aetioclogye. ‘
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Te Ex?fbre the posibility of developing electronic equip=~

ments for diagnosis,
13s Progress of Research:

Te Incidence ,

To gauge the incidciace o2 Ll t;;;;mﬁiw;é:;narians/
officers~in-charge of Livestock farms in the state were -
réquested to report the cases of tumours encountered by
them to the Pro ject Officer, When the reports were
received detailed information on the animals were obtained.
Animals bearing ethmoid tumour and located in nearby places
were examined by the Project Staff and suitable cases were
procured and brought to Mannuthy for detailed investigation,
Besides this the heads of animals slaughtered at different
slaughter houses in the state were examined for detecting
tumour cases,

Number of animals examined during the vear:

Cattle

s 18072
Buffaloes s 1987
Goats 18926
Sheep o222
Pigs oL

During the year 1980,107 cascs were raecorded, The
details of the animals have bheon 20% ~ut in +able T and IT
(Appendix). Out of 107 cases cbserved 70 animals were
brought to the Department for detailed investigation,
These are cases which have been reported, There may be
many cases which wore not reported by the Veterinary
Surgeons and farmers., The incidence of the tumour is
on the increase and it has also shown a tendency to appear

in other species of animals also in increasing frequency.

1els Breed-wise incidence.

The breed-wise distribution of the tumour has been
shown in table III. The tumour was encountered in
white cattle (86), buffaloes {3) anz goats (7), and
pigs (11)s 4 tumour was also recorded in a spotted

degr (Axis axis) belonging to the zcological gardens,
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Trichur, The cboservation made indicated that thaore
ic no breed padisposition or spocies barrier,. It is
worthy to mention that thoere werce cases of the tumour
in the pig breeding i rra of the University and

Animal Husboandry Departmonta It may bo pointed out /7.
there had begn no »norwmd ~f thg bumon= in nigs since
the first‘report in 1968, During 1965-68 thare

were as many as 32 cases of cethmoid tumour in pigse
After 12 yoars of tumour free period in the herd, the
incidencoe of the tumour was rocorded, This is a
significant epid&miological obscorvation, The data
collecected showg a high incidence among cross=bred
cattle. Az the cattle population in Korala is signie
ficantly dominated by cross-bred cattle this observat-
ion may not have any significance, It may also be
pointed out that even non-descript cattle were found
affecteds Theo incidence in cattle is largely in
agreement with the observation made during the last
year, The data collocted shows that tho tumour has
established itsolf in an endemic farm in the state.
There is also cvidcnce to show that it spreads to

different species of animals,

Sax=wisc incidonco

The data presented in table IV shows a high incidencea
in fomalas,
Table IV
Scex~wise incidence of the tumour

WO e B g o S W o G PGP o D g D G- GPP T GPPO G TR 1 F S5 G O P GV e i o WS e LS S WD W G GF WO g = U g

Specics Male Famalo Total
Cattlo 7 79 86
Buffaloes - 1 3
Goats 7 7
Pigo 3 8 11
Total 12 95 107

D SV s s WS w w— - o R e G S GO S S8 E g o S o o o> S e a0 MY AR D W G S G T GO GE D S0 e - S G W S PW oW T @ s T
This observations again confirms the reports madae

during the last two ycars that the incidence is more
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in femalese. This can be explained only as a relative
phenomene}” since female population is significantly

higher than the males.

Age incidence:

The age wisc incidence hes been set out in table V.

The incidence was high in animels in the age group of

6=9 years followed by above nine years,; groupe. The
Tatle V

P
M e S D A G WS M W e S AR G G N R SN e M) ER S G 53 G e CTM S S R e 3 G e G5 G0 O W A0 M5 W ©N GB D G0 G5 W ew B WD w e R dme

WE e e me @ G M ©B % ws me  WE WA e w3 wme W wd e  me me  om  em  wme @ we  ap e

Qattle - 8 59 19 86
Buffaloes - 3 - 3
Goats 7 - - ”
Pigs 11 - - 11
Total 26 62 19 107

GO P D WD G O . g B A el L e OO D et G SR D S S R A e S W TR G M S W G R S SR e R e W R oo 3 Gl W A GN W O OB a5 e 0

tumourﬂ appears during the maximum productive period of
the animal, The production stress and the immunologie
cal depression taking place as age advances might conté
ribute: to the development of the tumour. In the case
of pigs they belonged to the age group of 3-4 years.
These data also goes to show that this neoplasia is a
disease of the aged rather than :'arélyoung‘

‘Seasonal incidence:

The season-wise distribution of the incidence has
been documented in table VI, The data presented in
the table indicates a relatively high reporting of cases
during July - August. During April and May the incide-

ence was relatively low, The observations made during

Table VI

G U P WP e D e A BB G G S R G G R G e @R W W N T G R MR SN W Wh G G S R O e G G R W O D e S O e e G e O

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec,

G W e e MR G EE  es  GE e er s G MR me  OS  Gs Me  wm G 48 me W oW gs  we e

9 11 5 15 11 14 10 9 T 3 7 6
this year are very similar to that observed during the
last year, There has becen nore reporting of cases

during April to Julye.
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2e Symptomatology.

The symptomatology was studied in detail in 70 tumour
bearing animals, Nasal discharge, was the earliest clin-
ical symptom as reportaed carlier. In most of the cases
this syrptom was over_looked and an personal discussion
with the owners the occurrcnco of this symptom was brought
to lightl, Veterinary Surgcons have been informed éﬁé?
this feature of this discace by letters and farmers have
been provided with a pamphlet on describing the clinico-
pathological features of this diseasa, It is felt that
this would greately help in spotting out the disecase in
the early stages. The details of the clinical symptons
observed in the animals examined during the yvear are

shown in the tablo (table I appendix).

241, Epistaxis:

The first symptom noticed in iykéases was inter-
mittent epistaxis. This was of course not 2 consiste-.
entt symptome There were a few instances where thaere
was uncomtrollable bleeding. Massive blood clots
were sneaezed out, This symptdm was commonly seen in
plgse

2424 Respiratory difficulty:

The second step in the symptomatology was respir-
atory difficultye. In thc initial stagoes the difficulty
was mild, But very soon as the growth advanced there
was pronounced respiratory difficulty, ultimately res-
ulting in severe snowing. Abdominal type breathing g,

frothy salivation wero also seen,

2.3. Exopthalrnos:

Exopthalmos was a common symptom, This was unilateral
or bilateral, Unilateral exopthalmos was more common
than bilateral, The degree of exopthaliwos varied from
mild to severe, In advanced cases this was xksaxzman
agssociatoed with blindness, In pigs exopthalmos was not

a fecature, Conjuntivites and keratitis often supervened.

Z,h, Subcutancous swelling on the forehecads:

A swelling on the forehead due to the expansive
growth of the tumour was observed in Z36 cases. 1In
)
the initial stages small perdg?ation was palpable and
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growth protruded out. The size of the growth varied
from that of lémen to that of & football, The locatior
of the swelling was or the forehead ¢ ther just above ox
below the eve. This war crucisten. sywptom in pigs.
The deer also had a very bilg sized swelling on the
forehead,

later it became enlarged and through this the tumour
ZE

2¢5. Pregnancy:

Out of 131 animals cxamined 50 animals were pregnar:
This is an observation which would indicato an associat?
between tumour development and pregnancs During the
last year also a similar finding was recorded, No doubt,
pregnancy will cxaggerate the clinical respiratory sympt-
OmS e The Gonodo trophic hormones associated with pregna-
ncy may also stimulate the tumour growth,. The hormonal
influence on tumour growth has to be studied,

"‘E

3. CLINICOPATHOLOGICAL STUT

3s1e Haematological studiess

The haematological data of txmouv boaring animalg

are shown in table VII. There was

by low haemoglobulin level, There
the ESR. Thaere was moderate to scvere leucocytosis.

In p,dvanced cases there was ncutrophilic lecucocytosis. o
The observations made werc milar to that recorded

during the last year, The b«~mabola ical changes would
appear to be secondary manifcsiations cof tumoure growth.

3e2,Calcium and Phosphorouss

Calcium and obosphorous tevels in the serum of 15
tumour bearing animals were eobtl mateds. The data are
drawn in table VIIT. Theoro waa an s2onnraninhle imbalance
in the calcium phosphorous ratio, The variation was
observed in animals which had perforation of the frontal
bone. The rarefactive changes in the bone might be
responsible for this, The observations made during
this year confirms the previcus years finding.

Table VIIX
Serum Calcium and Phosphorous level of tumour bearing
animals,

OV G W5 B G G 0 G gun S W GRS n S G I GES G WS D U GaA GTO G Gwm W CON ENR KN S B s e ) ACY E00 ATI BB rm0 wm SR GO @R S T ROR e W NI GRS G e GU A0 me g

Sl.Noes Serum calcium mg/dl  Serum phosphorous mg/dl

1 6.40 5o 3¢
2 10.80 5.L0
o 9.50 6 . 8¢
L, 8,50 6,90
Ha 10,40 740

G5 10,20 9,60



Sl.No._ _Serum Caleium mg/dl__ Serum Phosphorous mg/dl _

Te 11.10 7 A0

8. 760 ' - 5.40

9. 10,80 8,40

10, 9.20 : .30

1% 8.60 4,10
12. 10,60 5,80
13s 10,20 5.40
14, B.70 5430
15, 11.20 6-10

FTLGID 0 GI8 Gt o TP D B WD VA GUA L B W $NS M8 B WD Ghe RO w AN G WO WD S WS WD G A BTSN Nh w) SIS WD IR AP S Wi @Y b MNP G G i GO G WD OB WS W en lw B

3e3. Serum protein patterns

The serum protein pattern of 12 tumour bearing and
10 control animals were studied by eloctrophoretic
gerunm fractionation, The data are presented in table
IX. There was decrecase in albumin perccntage and redu-
ction in albumin-globulin ratioc in tumour bearing
animals, This was associated with an increase in

‘Gamma globulin and alpha-1 globulin in these animals,

Table IX
Serum fractions in turour bearing anc non-turiour
bearing hoalthy animals,

Serum protein fraction Tumour animels Non-tumour
bearing amnimals

Albumin (%) 28,642 + 1,690 36.997 + 2.099
Alpha- 1 globulin (%)  13.277 + 1.651 12,383 + 1,921
Alpha=- 2 globulin (%) 84569 + 1,103 12,470 + 2,473
‘Beta - globulin (%) 8,143 + 1,337 11,222 + 1,890
Garma~globulin (%) 41,366 + 3.273 28,077 + 3.810

Albunin/globulin ratio 0,40 0,60
Significant increase in gamma globulin level was obser-
ved in all the tumour bearing animals. This shows that
there hgs been an immunological stimulation in tumour

bearing host, Hypoalbumingmia observed in the present
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Table VII
--------- . Arrival . 15 days " 30 days . L5 days
;1: Ani- Stage ™ L N M BE 1TC L N M E TG L ¥ M E 1TC L N M E
10 o mal ¥* * * * * * * * * ¥* * ¥* !
ife)
1. 140 I 7.1 3:8 2.9 142 142 13.14 5.7 7.2 268 134 10,2 4.8 k.9 105 204 13.2 ki1 9:0 13270
2, 122 I 115 5.7 5.3 114 229 9.6 4.6 4,8 96 <6 10.6 4,8 5.6 106 =~ 12,2 L,3 7.6 122 O
3e 109 It 6.7 3.7 2.4 = 472 5.8 2.8 2,6 58 293
L, 120 TT  12.5 543 6.9 = 251 12,1 5.1 6.9 121 = 11.8 5¢1 646 = =
5. 92 e 75 Lol 2.1 =~ 900 16e5 Te9 842 165 165 5
6o 82 III 13’2 701 L"Oh 265 397
7. 95 III 5.8 2.3 2,8 175 468 7.3 2.5 3.9 438 438
8., 107 III L,O0 1.5 2.4 4O LO 20.7 3.717.0 - -
9. 108 III 7.)4' 2@6 )_]..5 71" 7“’ 3600 2053304 Lot —
10. 116 IIT 10,6 3.6 6.6 212 106 11,8 2.2 9,0 236 236
11, 121 IIT 9.1 3.0 5.8 91 183 7.9 2.3 5.4 79 79
12, 142 IIT 5.7 3.2 2,3 - 172 12.7 2.9 9.3 127 382
13. 143 III 9,2 4,7 3.9 =~ 555 9.8 2.8 6.4 98 392 10.2 3.1 6.6 102 306
thy 125 III 7e2 2.3 4.8 =~ 72
15 89 IIT 57 2.4 3,2 = -

————-4—-——-———..——--—-—-.————--——-—-——-——--‘——————————-—_-----————— ————————-——--———u-——————-—--—..—— - G G A GBS GBS G wP OO0 OB

¥ Thousand
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study might be due to impggﬁéd synthesis of protein

as a result of low intake of food,.

3.8. Serum enzymology of tumour bearing ar.imals

The enzyme profile of 36 tumour bearing animals
Ko > : . _—
were studied, Depending on the severity of clinical
symptoms the tumour bearing animals were grouped as

follows,

Stage 1I: Unilateral exopthalmos - Mucus discharge -

slight bulging of forehead,

Stage IIs Mucus discharge - Moderate to severe respi-
ratory distress - unilateral exopthalmos -

Bulging of the forchead.

Stage III: Nasal discharge with or without epistaxis =
Exwmd severe respiratory distress -

bulging on the forehecad,

Enzyvme estimations:

Approximately 8 ml of blood was obtained in a clear
test tube from the jugular vein, The blood was allowed
to clot and then placed in a Refrigerator for an hour,
The clot was then gently dislodged and test tubes were
then centrifuged at 300 ypm for 10 minutes. The serum
was then sSeporatede. The following enzymes were

estimated,.

1e Alkaline phosphatasc

2, Acid phosphatase

3e Glutamic pyruvic transaminasc

L4, Glutemic oxalo-acetic transaminase

5¢ Lectic dehydrogenase

The onzymec kits for these cnzymes were employed

for the estimations (Decruz corporation, Bombay).

To make a comparativce gtudy the enzyme levels in

ten healthy cattle was also estimated.

The serum enzyme levels of the ten control healthy

animalsmani tumour bearing animals have been set owt im
3 o Xl
table FHL and ¥,
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In order to find out whether there is any statisti-
cally significant difference between the above two group:a
a one way classification of complctely randamised block

as an experimental design was applied.

Statistically no significant difference was found
betwecen the tumour bearing animals and controls regard-
ing the activity of cenzymes Alkaline phosphatase,; Acid
phosphatase, Gluatamic pyruvic,oxalo=-acetic transaminascs
and lactate dehydrogenasa. However, when ganimals werc
clinically staged, it was found that serum LDH activity
was increased from stage II onwards reaching maximum
activity in stage III. Waith a fall in activity in
advanced case, The serum LDH activity was found to be
increasaed in those tumour bearing animals with increased
4 tEBPe tumour mass, especially in those kmxamxxbgxrimg
arkxxkx found in clinical stage III and advanced stage,
where the tumour mass extended beyond half the nasal
_passagee Serum enzyme estimation was not found tc be
of clinical value in the early diagnosis of tumour aris-
ing from the ethmecid region.,. The mean serum enzyme level
of animals bearing tumours in different stages of growth
was calculated in order to assess the significance of
enzyme level, if anye. There was no significant difference
in the leveX® of enzymes depending on the stage of growth
except for LDH, The serum LDH was highest in stage II.
The stage I1I animals showed higher level of LDH when .
compared to the animals in stage I. There was howevery
increasce in serum LDH activity in advanced cases of the
tumour. The histopathology of the tumours werc also
studied and they were diagnosed. HNo correlation was
found between the hisological type and serum enzyme

levels,



5

Table IX
Srum enzyme levels in control anicals

Sl.No. ALP mMU/L ACP mM/L SGOT units/ “GrT units/ LDH

/ nl nl units

1. 325 0.33 G o U0 1'{ 0UU Lio
2, 4.5 0.83 79,00 16,00 530
3. 3.6 0o 34 70,00 17.00 420
Ly 3.6 0,33 84,00 15.00 520
5¢ 3423 0.33 76.,00 16,00 460
6. 3.9 0.33 72,00 16,00 540
7¢ k4,0 0.34 86,00 15,00 420
8. L.25 0434 75,00 15,00 410
9, 3,75 D:33 74,00 16,00 k20,
10e 3.5 0.33 75400 17,00 420

Table XN

A;Z;';I,"Z'm'm{a;}i"255';»&:2";555';,15.t;/";&?T';;it;/ LDH

No ml ml units
69, 3.6 0.33 68 16 420
124, 4,0 0.33 75 20 Lo
111, 3.6 0.33 68 16 520
132 3.0 0.33 79 22 530
134 3.75 0.34 79 16 630
136 3.5 0.33 73 18 580

--——---——--——----..----u———---—---—--u----—-——u—--—————--n——-—-—
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Table XIK

Serun enzyme levels of tho affected animals in stage I1I,

TR G 00 Gn 4 6 0 S e G S 0w G G - O . ves e B e o o o TR O O e o it e m h sk e G L e . . o) e S o D > W o W > o

Sl. Animal AP ACP SGOT units SCGPI{ units LDH
No. No oMu/L  ©M/L  / nl / ml units
1. 101 3.3 0453 75 i 420
2, 100 3.9 0,33 82 17 630
3. 108 k.0 0,34 74 18 630
L, 109 Je5 097 76 16 530
56 126 3.75 0,34 Th 18 420
6. 128 4,0 0.33 e 15 630
7 112 4,0 0,33 8L 14 605
8., 120 375 0,33 72 16 600
9. 121 3.95 0.33 68 15 605
10, 122 3.60 0434 &1 18 630
11, 140 3.65 0,33 78 22 k1o
12 1h2 4.1 Oe3L 76 16 580
13, 144 3:75 0433 86 16 600
14, 145 3495 0.34 74 15 . 630
15, 146 L,o 0,34 76 18 605
16, 148 3.6 0.33 79 18 660
17. 150 3465 0,33 86 18 630
18, 151 35 0.33 79 16 630

n---——-——-——-——--———------_———---————————n-——-——-————-.——q—-——-

Table XII®

Serum enzyme levels of the affected animals in stage III

--—--——--——-——-———-——nu--—-—-——-—-—-—-n———-——‘-——--——_“—--—---

Sl. Animal AIP ACP SGOT units SGPT units LDH
No No mMu/L oM/L / ml / ml units
1., 103 3.6 0«33 70 16 600
2. 128 L,7 0434 68 23 600
3. 116 3.95 0,34 88 16 630
k, 110 3.65 0,33 78 15 L20
5. 123 3.605 0.32 72 15 600
6, 130 Je75 033 76 17 630
Te 143 3.6 0.34 82 15 420

—-———-—--—-——-—--—————u———-—-——-——————————.-———-———————-————-—-
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Table XIW
Mean serum enzyme levels of the affected animels as
wonparced to the controls.

Clinical Alp mMu/L  ACY mM/L SGOT units SGT units LDH

stage / i / nol uni to
- Control 3.76 0.33 115 16,00 L58
Stage I 357 0.33 73771 18.29 501,473
Stage II T 7B Dea% 7+ 56 17.44 578,80
Stage IIT  3.83 0.33 7700 16,5 566,25

3¢5+ Exfoliative cytological studies:

The nasal waBhings, deep mucosal smears and froe
nasal discharge smears from animals in the suscaeptible
age group and tumour bearing animals werc subjected to
detailed cytological studies. The smears were stained
with apx Papanicolaou's method, Shorr's method besides
routine Hacmatoxylin and cosin and Gicrse's stain. In
all 541 nasal smears from cattle,61 smears from goats
and 46 smears from pigs were examined. In cattle 41
positive cases wera detectedf?n goats and pié%zgil posi-
tive cases were detected and im confirmed subsequently,
The cytological features of the neoplastic cells wereo
well definede. ‘The desquamated tumour cells were often
identifiable ac cell cluups., Tho hypcerchreni,,
syncitfal formation, cells in mitotic division, were all
comucn consistent findings. In squmous cell carcinona
large orangeophilic cells with vide variation in cell
size were evident. Thetre was often-a back ground of
inflammatory cells consisting mainly of nceutrophils.

The cellular pattern and diagnostic Z criteria have

been given in detail below,

Undiffgrentiated carcinomsa:

Exfolietion: Mainly in loose clust&rs or singlye
Ma jority of the cells were small and

resembling more to a colummnar shape,

\

Nucleugs Shape varied from round to ovel,
Nuclcar cytoplasmic ratio was 1:1,
Mitotic figuroeSin differontjgées of dovg=

< :
lopmentg WEQ noticad.,
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In most cases, nucleus was placed centrally.

Nuclear membrane: Was smooth and distinclexcept in one

. . . .
case, in which it was angulated,

Chromatin: Moderately hyperchromatice. Chromatin clum~
ping was not much pronounced, but Zthe distribution was
abberant and in certain cases, the chromatin was margi-
nated to the nuclear rim causing thickening of the nuclear

rim,

Nucleoli: Nucleoli was distinct, and either one or two

in number. In two cases, it was enlarged,

Cytoplasm: Cytoplasm was scanty in majority of the
cells, In two cages, the cytoplasm was basophilic and
in three cases, it was eosinophilic. In 3 casesy; out
of 5, there was no evidence of vacuolization, But in
one case, there were vacuoles with red small round

hyalinised bodies in the xxamk vacuoles,

Background: The inflammatory cells varied in each cases.

Necrotic (dirty) background was evident in those specie-

mens which had necrosis grossly.

Simple adeno carcinoma 3

Exfoligtion pattern : Exfoliated mainly in clusturg¢s.

Columnar cells were the predominant type cellse,

Nucleus: Round to ovale Large number of angulated

and also pyknotic cells were noticed, Nucleus was
mostly placed ceccentrically, Nucleus was also enlarged
in size without a‘tergﬁ :ghe naclear - cytoplasmic ratio.

In certain cases, mitotic figures were also noticeda

Chromatin: In majority of cases,; it was merkedly hyper-

chromatic, Chromatin was ceither granular or clumped.
an
Clumped chromatin wz%% distributed in addi abberant

marnner .

Nuclcoli: In almost all the cells except those showing
pyknosis, had one nucleoli,. But ' they were not much

enlarged.
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Cytoplasm: Stained slightly eosinophilic, Cytoplasm
has got a wvesiculatced appearance and it was light in
texturce. Certain celis have got loi j tailed cytoplasi,
The cytoplasmic border was not distinct unlike squamous
cell carcinoma andwyindiffercntiated carcinoma, Vaccu~

lizetion was noticed mainly in only one casee

Background: There was lot of neutrophilic inflammatory

gells in 7 out of 9 casese.

Cyvstadenoccarcincma s

2
Exfoliated in cluﬁt;f¢s. Type cells were predo=-
minantly columnar cellse. - Squamous cells were also

noticed in one CasSce

Nucleuss Round to oval without any enlargemente Nuclear

membrane Qégé either thickened or angulated.

Chromatins In9/0n¢‘ casc, chromatin had formed into a
clump which was markedly hyperchromatic. In the other

cagse, chromatin was marjined towards the nuclear rim,

Nucleoli: Was distinct in the moderately hyperchromatic

cells,

Cytoplasm: was staincd eosinophiliceily. Light in

texture. Cytoplasm had small round vacuoles close to

the nuclear membranc,

Background: There were lot of inflammatory cells with

a dirty background indicative of necrosis.

Squamous ccll carcinona s

Exfoliated mainly in sheets of 3 or 4 cells,

Nucleus: Round in shape. MNot much enlarged excopt /-
R casSaS.e Nucleus was placed centrally and eccentri-

cally in cases where there was vacuolization of the

cytoplasm,. '

Chromatins Chromatin was clumped and markedly hyper-

chromatic in onc case, whereas in other cases, it was

mocerately hyperchromatice

’ 8 P
Nucleoli: Nucleoli were either abrent or mafked by the

clumped hyperchromatic nucleus.
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Cztoglasw:

In non-keratinizing squamous cell carcinome

cytoplasm was stained bright eosinophilic in one case,

and in the other case

it was

slightls

In both casesikxwxs cytoplasm wag thick in

In keratinizing scuamous cell carcinoma

casesy

they were alsc very thick in congistency,

(§ Vo)

eosinophilic

texture,

in both

exfoliated cells stained decp eosinophilic and

Cytoplasmic border were very much distinct in all

the cascs,

Background :

Differentiating features of Adenocarcinoma,

Vaculoization was evident in 2 cases,

Was clear except, neutrophilic¢ background,

Undifferen~

ting carcinoma and Squamous cell carcinoma.

B o S e W G S S e R R en G OV GMD GNP R SER GED g e SRS G0 0 mua

Adeno carcinoma

o em  em ms e em  ms @ s e ow

Exfoliated mainly in
clust?ﬁfs

Nucleus enlarged with
out atteration of
Ne:C ratio. More

number of pyknotic

and angulated nucleus

Hyperchromatismf
varied from moderate
to marked and distri-
bution was either

uniform or abberant.

Nucleoli was only one
in most cases and

without enlargement

Undifferonbiated
carcinoma

Exfoliated simply
or in loose

V-
clustmrfs

Enlarged iucleus

Wi Uai Ivsw = (o

Pound to oval in

shapea,

Same as adeno

carcinoma

Nucedli 1 or 2 in
number and enlaiged
in majority of

caseso

Squamous cell
carcinoma

Exfoliated mai-
nly in sheets
of 3 or 4 cells
or in group of
small number

of cells:

No nuclear

aenlargement

Same as adeno

carcinoma

Either absent
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Cytoplasm - light in Scanty Denge@ in stru-
toxture and vesicu- cture and was
ated, ‘ deeply cosino=
philic or orang-
eophilic,
Vecuclization was Hot frequent In 2 out of 5
not frcquent cages, there was
vaculization,
- Mitotic figures Present Not frequent
present
Cytoplasmic border Moderately distinct
not distinct distinct
L#. IMMUNOLOGICAL STUDIES
Responsge to tumour antigens

The test was conducted to assess the immune response
of the tumour bearing animals, The tumour extract was
employcd as antigen to cexplore the possibility of employ-
ing the test as a diagnostic tool., The tumour anitgen
was prepared as described in the 1978 Annual Progress
Reporte. The antigen waz given i/D and the dose emp2oyed
and the sgite sclected werce the samc as followed earlier,
The skin thickness a2t the =ight site of injection was
measurcd beforc giving the tumour antigen and at 24
hours and 48 hours after the inoculation. The test was
done ir 13 tumour bearing animels and six healthy
animals. The data on skin mcasurements on statistical
anélysis did not roveal any significant difference in
tumour bearing animals when compared to the controls,

The skin tissucs collected in formal saline were processed

for histopathological examinmation,

Histopathology of skin lesion: Healthy animels:s 24 hours:

t,
There was moderatce diffuse infiltration of lymphocyeées
and few macrophages in the cpidermis and upper part of
the dermis, The cellular infiltration was more in the

erivascular Iocatione. Dermal layers showed moderate
y
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degrse of ocecdema and focal capillary congestion, The:

g
lymphatics were moderately dilated.

Forty eight hours: I. .iltration of 1 /mphocytes and

#,

macropnages was more sevewe in the epidermis and dermis.

Porivascular accumulation of lymphocvies and macrophages

was more pronounced in focal arcas,. Th#capillarios Worc
slightly engorged. Intérmuscular oedema was evident,

Hlstop@uhology of skin lesicns Tumour bearing anirels.

Twenty four hours: Intermuscullar ocedema and separation

of muscle fibres werc evident in the dermise. Moderate
congestion was a common finding, There was perivasoular
infiltration of lymphocytes and macrophages, In certain

areas there was fibrinous cxudate and neutrophilic
infiltration. The dermal layecr was moderately infilt-

rated with lymphocytes and feow macrophagas,

Forty cight hourss The rcaction was more pronounced,

Perivascular infiltration of lymphocytes and macrophages
was evident in the deep epidermis and superficial dcermis.
There was severe capillary congestiohs The infiltration
of lymphocytes, macrophages and neutrophils was marked

in the upper part of iiie demmia, The infiltration
extended slightly into the Fdosper layer &f dermis alsoe.

&

Interstitial tissuae revamlied cedam and fodcal areas

of necrosis,

The histological reaction would suggest the invol-

o
i

.vity reaction, However, the
reaction was not sigificant enough to be measured in
quantitative terms, Consistent finding of perivascular

s indicative

Yedo

cuffing by lymphocytes and macrophages
of a sensitisation reaction. It is also worthy to note
that the histological reaction wags more severe in tumour
bearing animals, This is éx;cczed type cf reaction
sinca the immune systcm of the tumcuxr bearing animals has
already been exposed to the tunour antigens. This is

an observation which would suggest the shedding of

antigen from the tumour tissuc.as s¥izulatieon of #ie

i@%@ng s¥eperr in- tuseur bearing ani=eds
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Le2, Remction of the lymphnode to tuncur antigen and BCG:

The tumour bearing animals were cawdsdzad divided
randomly into two groups of five anii 11ls eachs In the
1st group of 5 animals tumour antigen was given iZD in
the skin fold at the flank region near the prefesoral
lymphnoda, The unstimulated lymphnode on the right sidc
sarved as control, In the sccond group of five animals
the samec experiment was carried out with BCG instcad of
tumour antigone Biopsies of the stimulated and unstimue-
lated lymphnodes were taken at regular intervals of 3
daysup to 15th day. Thoe detailed experimontal design
and thae gross features of the lymphnodes have been
given in the last yecars report,.

Histopathologys Tumour xmgiantigen:

Three days ¢ Thero was diffusc hyperplasia of the
lymphoid tissue in the cortex, Thore was increased
number of lymphoid follicles, In the subcapsular zone
there was increased number of histiocytes and macrophagecs.
Diffuse hyperplasia was also evident in the para cortical
Zonce. The modullary cords were videned and contained
numerous largc and medium sized lymphocytes. The sinusos

contained morc number of lymphoid cells and histiocytes,
Unstimulated: No stimulatory rcsponse was observed,

Stimulated lymohnode: 6 daysPi

The cortical area was increased in size, Numerous
lymphoid follicles werc scen with active germinal centers.
Diffusec hyperplasia of paracortical region - Histiocytic
proliferation was also avidente. Medullary cords werae
increased in sizce. Moderate to marked sinus histiocytos-

ig was evidente

Unstimulated lymohnode: No stimulatory effect was

noticed,

Stimulated lviphnode: 9 day:Pic:

Cortical area slightly incrcased-lyrphocytic contents
increasced, Lymphoid follicles werec fowe There was
diffusc hyporplasia of paracortical area, Histiocytes

were predonminant, Medulla showed marked histiocytosis.
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Unstimulated lymphnodaos

No stimulatory ceffect was noticed,,

Stimulated lymphnodes: 2 days Pi

-

Cortical tissue aprpeared normal. Normal lymphnoid
follicles with germinal cent¢ﬁ% werc seene There was
slight lymphcid prolifgration in the paracortical region.

Medullary sinus histiocytosis was slight.

Unstimulated lymphnode -~ 12 days Pi

Nothing abnormal was noticed.

Stimulated lymphnode - 15 days Pi

Cortex appeared normal. Follicles did not reveal
active germinal @Eﬁ%gkis. There was slight hyperplasia
of the paracortical rcgion, Slight histiocytic reaction

was observed in the paracortical region.

Unstimulated lymphnode:

No abnormality was observed,

Reaction to BCG:

There was numerOﬁs lymphoid follicles with well
C ves .
defined germinal o@é@@nﬁs. There was slight but diffuse

paracortical hypeplasia, Medullary region contained

many large lymphocytes and histiocytes,

Unstimulated kymphnodes

No lesions.

Stimulated lymphnode - 6 days Pi:

There was severe diffuse cortical hyperplasia, The
follicles werae hypertrophiecd,. The paracortical zone was
hyperplastic and contained many histiocytes and macroph-

agese Medulla contained many histiocytes.

ggstimulated lymphnode s

No lesions.

Stimulated lvmohnode: 9 dmys Pis

Slight to moderate hyperplasia ofcortexe Lymphoid
follicles contained small and medium sized lymphocytcs,
Paracortical region appeared hyperplastic. Moderate

histiocytic reaction in the medulla.
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Unstimulated lymphnodes

No gross lesions,.

Stimulated lymphnode - 12 days Pis

Slight cortical and paracortical hyperplasia -
Histiocytic reaction wariked im the paracoviical region.

Sinus histiocytosis moderate in the medulla.

Unstimulated lymphnodes

No lesions.

Stimuleted lymphnode:

Lymphocyte content slightly more in the cortical
area, Follicles made up of small lymphocytes, Moderate
number of histiocytes in the cortical and paracortical

region,

Unstimulated lvmphnode:

No lesions

The reaction in the lymphnode on stimulation with
tumour antigen and BCG was evident by 3rd day. The
reaction was maximum by 6th and 9th day and gradually
subsided thereafter, In both instances the nodal react-
ion was dindicative of a stirmulation of cell mediated
immune respomnse. The macrophage-lymphoid system was
stimulated to proliferative activity. Tumour antigen
eﬁgiééée% severe reaction althoggh slightly less than
that induced by BCG, BCG is a powerful non-specific
immunostimulant and the reaction induced by tumour
antigen was similar to that,. The tumour animals are
thus shown to be immunoresponsive. This would suggest
that tumour cells are antigenically potent and they can
induce immunological stimulation. In this instance
the antigen had been drained into the lymphnode from
the skin and had stimulated immunological reaction.

The centrqlateral lymphnodes did not reveal any stimula- }
tory effect. This would imply that there was localisat-
ion of the antigen in the regional lymphnode, T53£qni¢V£
reaction induced in the lymphnode in this study minirrise
the reseponse in the regional lymphnodes draining the

tumoure. The observation indicates that the draining
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lymphnodes would be reactive even in carly stages of
the tumour growth. The tumour bearing animals, which
were nostly in the carly stages of tumour growth, werec
not immunologically deiicient, the reucticn was indicat-

ive of immunological cormptencye.

Distribution of T lymphocytes in the pecipneral.blood

of tumour bearing animals:

In recent years reports have appeared indicating
the usefulness of demonstration of alpha napthyl acetatc
estrase activity (ANAE) as a T cell marker in human beings.,
The studies were all carried out en lymphocytes seporated
by Ficoll-hypaque gradiant centrifugation. Employing
E rosette forming technique and ANAE activity sinmultane=-
ously it was also establisheq that ANAE positive cells
are T lymphocytes. 1In cattle the results of &k classieal
E rcsette forming technique have be?n<variable and
opinion on this has been contraversé . Therefora, a
sirple technique for demonstrating T lymphocytes in the
peripheral bloocd smear of cattle was developed. Thin
blood smears were maﬁe from the pergpheral blood of
cattle. Before air drying they weéere fixed in buffered
methanol acetonc solution at 4°c for ” minutes. This
solution was prepared by adding 10 ml of methanol, 54 nl
of acetone 36 ml of citric acid phosphate buffer PH 5.4,
The slides after fixation were washed with distilled
water and placed in reaction mixture and incubated for
18-21 hours. The reaction mixture consisted of hexazo-
tized pararosaniline and 10 mg alpha naphthyl acetate in
oelt ml of acetone, PH 5.8, Following 21 hour incubation
the slides were washed with distilled water and counter-
stained with 1,1, tenlidine blue for 30 minutese. The
slides were then rinsed in distilled water, dehydrated

in ascaaing grades of alcohol.

The monocytes revealed diffuse reddish brown reaction
products ANAE positive cells (T cells) revéaled single
well defined reddish brown nodule of the reaction product
at the periphery of the cytoplasm close to the border,

The ncutrophils contained multiple small granular or

nodular reddish brown rcaction product in the cytoplasmne.
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This technique has clearly demonstrated the ANAE
activity in monocytes, T lymphocytes and neutrophils,
Employing this simple clegant techniqie it is now possi-
ble to demenstrate the population of T cells in the peri-
pheral blood smear and can assess the cell mediated

immune respanse,

Employing this technique the distribution of T cells
in the peripheral blood of cattle bearing ethmoid tuwiour
was studied, In a few animals studied in the ocarly
stages of tumour growth the proportion of T cells was
found to be more, Further studies are in progress
and d%k data are being collected.

h.b.Delayed cutaneous hypersensitivity reactions:
L,h,1, Reaction to DICB:

The standardisation of the test in cattle was dono
and the results wera inqorporated in the report for
1979, The test was conducted in six healthy nonetumour
bearing animals and ten tumour bearing animals, The
details of the test has been mentioned in the report for
1979.

During primary sensitisation bc*h in tumour bearing
and control animals there was slight hyperaemia and
cedema with in one to two hours after application and
this subsided in 5 to 6 hours., At the site of challe-
enge the thickness of the skin and ddameter of the
reacting area were perceptibly increased. These
changes continued up to three days in both control and
tumour bearing anirals and during this period slight
exudate oozed out from the area in some animals, But

this subsided in 4 to 5 days,

The measurements of the skin thickness and diameter
of the rcactive area in both tumour bearing and control

animals are shown in tableXY and Fdy <V

The control animals shoﬁz significantly higher mean
value in skin thickress both ’;;t 24 hours (PL 10,561) ahd
at 48 hours (PL 8,178) than the tumour bearing anirals.
The diameter of the reactivo area in the control anirmls

also showed a gignificant higher mean value both at 24
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hours (PE1%,73) and at 48 hours (P2 8.82) when cormparc
to the reaction zone in turpour bearing anirmmls,
Tabl XV
Skin thickness before and after sensitisation with

DHCB in healthy control animals.

Sl., Animal Before sensitisation After sensitisation

No. No, Diameter Thickness 24 hr LE hr
v 1st 2nd Diameter Thick Dianme Thic!
site site ness ter nesgs

1st 2nd 1st 2nd
site s:x.te sike sit

16 Cs 35 Jem Tmm Tmom 5.2 5,0 16 17 S5em  12mm

2s C.666 a4 5 B 5.0 5.5 16 17 4.8 14

36 Cah29 3 6 6 5.5 5.2 18 19 5,0 16

ki co552 3 L 3 bhs2 L,0 11 12 4,0 11

5. C.L487 3 5 6 5.8 5.7 16 15 5.9 18

6+ Ca650 i N b 6.5 6.6 38 40 6,5 18
Table XVI

Skin thickness before and after sons itization with

DNC3 in tumour animals,

.--_---p---‘_------—--——---mﬂ_--‘--‘n-—-—“—ﬂ—- e o o - 5 " o o

Si. Animal Before sensitisation émfer scnsitisation
No Noe Diameter Thickness 2 hours . 48 hours
sm%e ggge Dﬂem ter Thlck- Dlameter Thick-

git051b sﬂn sﬂn

——-n--—————————-——-—_--.-—————-_-—

1e Co108 3 cn L hoem 4,2 Lk 9 10 L,2 9
B« G110 3 3 3 hoh by5 9 9 L.k 9
3s Cal15 3 6 6 4,8 h,6 12 10 4,4 10
he Coe116 3 J 3 356 3¢5 6 5 3.5 5
5+ £3120 9 6 6 4e5 4.2 10 10 4,2 10
6s Cel22 3 6 6 Li2 4,0 10 10 4.0 10
7e¢ Cs128 13 L L Loa7 4,6 10 10 4,5 10
8. ci130 3 6 6 ha1 3.7 10 11 3.7 8
9. Co1h0 3 5 5 L,y 4,6 11 10 4,5 10
10, C.142 3 6 6 L.8 L,6 10 9 4,7 10
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Histopathology - Control animals:

Twenty four hours: There was focal and scattered

infiltration of mcderate numbers of lymphocytes in

the epidermis and upper part of the dermis. Amidst
the lymphocytes a few macrophages gnd neutrophils and
eosinophils were also seen, The cellular infiltrate
was seen in the perivascular location, Congestion of
capillaries and separatvion of muscle fibres by ocdaema

was also evidant,

Forty eight hours: The cellular infiltration was more

80VEera, Perivascular cuffing of cells was more prono-

unced, Vascular changes were less,

Tumour bearing animals:

Twenty four hourss Slight diffuse infiltration of

lymphocytes and macrophages in the epidermis, Pori-
vascular cuffing of mononuclear cells was a consistent

featura,

Forty eight hours: Tho cecllular infiltration was more
diffuse but less intensa. Perivamcular accumulation
of lymphocytes and macrophages was cvident, Vascular

congestion and oedema was less,

The test rcvealed that the immunological response
was pronounced in control animals, The response of
the txaour becaring animals was relatively lesse. This
would suggest a slight reduction in the immunological
comptency in tumour boaying animalse. The reduction is
only relative and is éaga%ced by the biometry of the
ingg}aytive lesione. However, there was not much diff-
erence histologically. The pattern of reaction was

identical,

Response to phytd_hacmagglutinins

The details of the test a2nd data on the biometry
of the skin reaction have been presented in the last
years report. The results of histopathological studiocs

are detailed belowe

Six control and 33 tumour bearing animals were

used in this trial,
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Control:s

Twenty four hours: Slight to moderate focal infiltre -

tion or in some cascs scattered mononuclear cells was
noticed in thc cepidermis, The cclls were mostly madc
up of lymphocytes and a few mocrophages, A few lympli
cytes were seen scatiored in the porivapsulat Zono.,

Congestion and varying degrec of oedema werec alsc

observed,

Foerty eight hours: The mononuclear infiltration was

more diffuse and pronounced, Macrophages and lympho-
cytes were in equal numbers, Congestion and oedema
wera less sovere. Perivascular cuffing of lymphocytes

and macrophages was still evident.,

Seventy two hours: The cellular infiltration was much

less, The cells were seen scattered in all the layers

of dermis and epidermis,

Tumour bearing animalss

Twenty four hours: Slight to moderate focal infiltra-

tion and in some cases scattered infiltration of lympho~
cytes and macrophages was evident in the epidermis and

upper layer of dermis. Scattered lymphocytes were seen
in the perivascular zonae. Slight congestion and oedemn

was also evident,

Forty ceight hours: The cellular infiltration was more

severe and diffuse, Perigascular cuffing of cells =
lymphocytes and macrophages was intense. Congestion

and cedema were still evident,.

Seventy two hourss The cellular infiltration was much

less, A few lymphocytes were seen scattered in the

epidermis and dermis,

The histological studies did not reveal any signi-
ficant difference in the response of control non-tumour
bearing animals and tumour bearing animals to PHA.

From the observation made it can be conoluded that in the
tumour animals tested, there has not been any signific-

ant depression of cell mediated immunc response.
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Lo4,3, Response to BCG:

The ccll mediated immune response in tumour bearing
animals was evaluated using BCG as the test antigen,
The BCG was administercd intradermelily to 21 animals
bearing tumour and six healthy non-tumour bearing
animals, The details of the experiment has been in-
corporated in tho progress report for 1979, The bio-
mdtry of the indurative lesion at the site of incculat-
ion was taken at 24, 48 and 72 hours. There was no
significant differcnce at 5% lovol. The biopsy of tho
skin at the site of inoculation was done at 24, 48 and
72 hours, The tissues were processed by routine
method and scctions were stained with 2hematoxylin

and cosine

Histopathology of the skin lesions:

Non=tumour bearing animals:

Twenty four hours: Histopathological examination of

skin biopsy at 24 hours revecaled the following struct-
ural changes, Therc was marked perivascular infilte
ration of lymphocytes and macrophages. Interstitial
ocdema wasgs evident in tﬁe dermise Capillary engorgo-
ment was a common observation in the dermal layer,
Focal infiltration of lymphocytes, wacrophages and few

neutrophils was evident just boneath the epidermis.

Forty eight hours: Capillary congoestion, perivascular

infilgration of lymphocytes and macrophages were
evident in the upper part of the dermis,. The deeper
part of the dermis revealed congestidn and interstitial
oedema besides infiltration of lymphocytes and few
macrophages, There was intense lymphocytic infiltrat-
ion in the interstitial tissue of the muscle b#ndles

in the dermis,

Seventy two hours: Diffuse infiltration of lymphocytes,

few histocytcs, macrophages and neutrophils was scen in
dermal layers and interstitial tissuce There was also
pronounced perivascular infiltration of lymphocytes and

macrophages,
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Histopathology of skin lesion: Turmour bearing animalg:

Twenty-four hourss: There was congestion and infiltrat-

ion of neutrophils, macrophages and few histiocytes ir
the dermis, Focal arcas of perivascular infiltration

of lymphocytes were also evident.

Forty-eight hours: Intversvitial tissue revealed oeden

haemorrhage and scattered mononuclear cell infiltration,.
Small arcas of necrosis were also evident in certain
rarts c¢f the dermal layer, Moderate number of lyrpho
cytes and macrophages was present in the superficial

and decper part of the dermis,

Seventy-two hours: The dermal layer showed engorgement

of capillariaes, Moderate to maked perivascular accu-
malation of lymphocytes and macrophages was evident.

Interstitial oedema scparated the muscle fibres in the
dernis. Moderate but diffuse infiltration of lympho=-
cytes and macrophages was observed in the upper layer

of dermis, epidermis and in between ruscle fibress

¢

The histdalogical reaction observed was one, delayed
hypersensitivity type and was identical in both control
and tumour bearing animals, It showed that there had
been no immunosuppression in tusour bearing animals and
that BCG can be used as an'effective non specific
immunostimulant to eli§% a hypersensitivity reaction

in tumour bearing animals,

Lholigh, Response to tuberculin:

The hyperlsensitivity response of tumour bearing
animals was evaluated using tuberculin as the recall
antigen. The tuberchlin was given five weeks after
BCG vaccination. Tho test was perddérmed in 17 tumour
bearing animals and 6 healthy non-tumour bearing animals.
The data have been presented in table XVII and XVIII.
Statistical analysis did not revegl any significant
difference in the response of tumcur bearing animals

when compared to the control animals at 5% level,
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Histopathology of skin lesion: Control animals:

Twenty.-four hours: Permal layers revealed engorgement &

of capillaries and perivascular infiltration of lympho-
cytes and few macrophagces. Diffuse infiltratiocn of
Lymphocytes and few macrophages was evident in the

upper part of dermis,

Forty-eight hours: There was interstitial oedema, and

.Scparation of muscle fibres in the dermis,. Eiﬂﬁuxx
Moderate to severe congestion was also evident in the
dornis, Diffuse infiltration of lymphocytes and mac-
rophages in the dermis was a characteristic feature,
The infiltration of cells was also noticed in sone

places of the dermis,

Histopathology of skings Response &f tumour bearing

animals to tuberculin:

ITwenty- four hours: The lesion was characterised by foc-

al areas of congestion in the upper part of dermis,
Beneath the epidermis infiltration of lymphocytes
intermingled with macrophages was evident, Interst-
itial oedema caused separation of muscle fibres,
Infiltration of cells also extended to the deeper

layer of dermis in foecal areas,

Forty_-eight hourss: There was perivascular infiltrat-

ion of macrophages and lymphocytes in the dermis,
Irn some places it alsc extended into the deceper layers,
Engorged capillarics werc also evident in focal areas.

There was also slight interstitial oedcma.

The histological studies have revealed a\ hypersensie-
tivity reaction to tuberculin. The data on skin
measurenients did not reveal any significant difference
in the immunological response of tumour bearing and
centrol animals indicating that there has been no
suppression of immunological competance in tumour

bearing animals,
4o5e Lymphoproliferative responsec in vitro:

The cell mediated imnune response in tumour bearing
animmls was also evaluated making use of blast trans-

formation percentage of poripheral lymphocytes in wvitro.
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with PHA(M) stimulation as an index. The tost was
carried out in 12 tumour bearing anirals, and five healthy
non-tumour bearing animals. The technique adopted hasgs
been detailed in the progrcss report for 1979, The data
have been presented in the figur{é) The percentage of
cells undergoing blast sroacformation Lo Lir-tumour bear-
ing animals varied from 50 to 60, In contrast, in the
four tumour bearing animals the blast‘transﬁormation rate
was between 40 - 50 percent . The blast transformation
rate was below 40 percent in eight aninals, This showed
that the tumour animals were less immunocorpetent,
However, it may pointed out that these animals MX were

in advanced stages of growth and immunosupressor facters

my play a significant role.

Table XVII
Response to tuberculin 24 hours:

Anova Table

Source df S5(x) ss(xy) ss{y) Residual df MS& , DF
Treate-

nent 1 7.932 2,292 0.662

Error 22 R2.177 29,339 ok, 419 55,006 21 2.64%
Total 23 30.109 31,631 05,081 61,852 24359
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Table XVIII
Response to tuberculin 48 hours

Anova Table

- e - --—n---u--_—---.u—------———————-—-n—---—-——-——-—-——————..-—-.—-

Source df ss(x) ss(xy) ss(y) Residual df MSS F

- ——--———_———————-—-—_——--—-—-_——

Treatment 1 7.932 4,250 2,276

Error R2 22,177 26,827 121.327 88,876 21 4,230

Total 23 30,109 31,077 123.603 91,527 0,626

--n—--‘-------“—-—-.——-u——--—-——-————-—————--—n--——_———————--—-—————.
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L.,6, Response of macrophagesfto the mononuclear substance

Dextran sulphate:

Dextran sulphate (DS) was given (O.4 ml) subcutane-
ously to 7 non-tunour bearing animals and 7 tumour bear-
ing animals on two sides of the anal fold region, After
giving the imjection the reaction at the site was noted
from the next day onwards up to 7 dayse. At the site of
injection after 24 hours theore was slight thickening and
this was appreciable on palpation of the site,®n the 2nd
day the thickening was slightly increased. On the third
and fourth day the thickening was pronounced and was |
visible even on gross examination. From the 5th day
onwards reaction becgme less perceptable and by 7th day
the site appeared normal, In the tumour bearing animals
the reaction followed the same pattern except that at
3rd and 4th day the thickening was not as much appreci-
able as that was observed in control animals. From 5th

day onwards the skin at the site was normal in appearance,

Histological changes « Control animals:

24 hours Pi: Focal accumulation of both macrophages and

lymphocytes in equal numbers, The cellular accurmlation
was more in the perivascular region. Scattered neutro-

phils and eosinophils were alsoc gcene

Forty eight hours:Pi: Accumulation of macrophages and
lymphocytes was morc, Many macrophages contained ébng—
ested dextran particles, The proportion of neutrophils

was nmoree

Seventy-two hourssgzIntense macrophage infiltration =

lymphocytes in moderate numbers - cytoplasm of macrophages
wd¥d filled with dextran,

NHinety_-six hours:P:Extensive cellular infiltration was
diffuse, Lymphocytes were seen in few numbers,. Still

perivascular cuffing of cells was cevidente

One hundred and twenty hours Pi: Number of infiltrating

cells was few, Macrophages were seen scattered but the

lymphocytes were very fews.
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One hundred and forty four hours Pi: The cell infilt-

ration was much less, Few macrophages were seen scatter

in the dermal layer,

One hundred and sixty cight hours Pi: Few macrophages #

were seen scattered in the dermal layer, Very few

lymphoeytes and macrophages zround the blood vessels,

Tumour animals:

Twenty four hours Pi: Perivascular accumulation of lympho

cytes and macrophages in the dermal layer. Few neutro-

phils were also seen.

Forty eight hours Pi: Cellular infiltration was KoY E o

Lymphoeytes and macrophages were in equal numbers,

Few scattered neutrophils,

Seventy two hours Pi: Cellular reaction more diffuse but

less intense, Macrophages were more in number,

Ninety six hours Pi: Diffuse and scattered infiltration

of macrophages and few lymphocytes, Cellular infiltrat-

ion was poor,

One hundred and twenty hours Pi: A few scattered macroe-

phages in the dermis. Isolated lymphocytes and macro-

phages in the perivascrlar location.

®One hundred and forty four hours Pi: Very poor cellular

infiltration,. At places a few macrophages and lympho-

cytes were scene

One hundred and sixty eight hours Pi: Very few macroph-

ages and lymphocytes were seen scattered in sdsrm the

dernis.,

The macrophage respbnse was comparatively less in
tumour bearing animels. The intensity of inflammatory
response was less and subsided relatiwely carly,. This
observation indicates a slight reduction in immunological
responsiveness in tumour bearing animals and less activity

of lymphocytes,
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Cellular response to dg§¥%§nsu§phate in sections,
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L,7. Studies on lymphnode reaction to BCG and tumour antigen

in tumour bearing and control animals.

The pathological changes induced by BCG (Bacillus
Calmette Guerin) and ThA (Tumour antigen) on prefemoral
lymphnodes in these vwo groups were studied in order to
assess the immune response in tumour bearing animals,

The methodology has been described in detail in the last
years report, The tumour antigen was always given on
the left side and the node on the right side served as
control, The stimulated lymphnodes always weighed-
slightly more than the unstimulated right lymphnode,

The increase in weight of the sfimulated lymphnode ranged
from 50 to 550 mg, Maximum increase in weight was
noticed on the 3rd day,. Thereafter the weight gradually
reducsad, It was 350 mg at 6 days, 100 mg at 9 days and
50 mg at 12 days and 100 mg at 15 dayse The data showed
that the lymphnode (prefemoral) responded to the tumour

antigen but the reaction was transient.

When BCG was given the weight of the stimulated Lymph-
node was always more than the unstimulated lymphnode,
The gradual increasc is weight was ob: rved from 3rd day
onwards. The increase in weight reached meximum on the
9th day (600 mg) and then there was gradual fell up to
15th day.

Nitrobluetretrazolium salt reduction by macrophages in

lymphnode impression smears:

Tumour antigen:

The impression smears from both the stimulated and
unstimulated lymphnodes were taken as goon as they were
removed by surgical technique and NBT dye reduction test
was carried out, The percentage of NBT positive cells
were calculated for both stimulated and unstimulated
lymphnode at each time interval. At 3 days the NBT
positive cells in the stimulated lymphinode smear was 28, 4%
as against 218.8% in unstimulated. At 6 days the per-
centage of positive cells was 24,8% as compared to 15.4%
unstimulated lymphnodes. At 9 days 28,2% as compared
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to 17.8% in unstimulated lymphnode. At 12 days 20, 4%
when compardd to 15.6% in unstimulated, At 15 days
17.6% when compared to 16.2% in unstimulated lymphnodes.

BCG :
At three days the stimulated lymphnode showed 19,2%
NBT positive cells when compared to 14,87 *n unstimulated

node. At 6 days it was 2L 6% when compared to 18,67

and at 9 days 24,4% when compared to 14% and at 12 days
23.8% when compared to 15.6% and at 15 days 21.2% when
compared to 1648% in unstimulated lymphnode, Both BCG
and tumour antigen had lﬁ%ﬂ#ﬁdidentical reaction., This
is proof to show that tumour extract ig antigenic and

has effoct comparable to BCG, The stiﬁulatory effect

of TA was observed by 3 days and reached a peak in 6 days
and it came down : where as in the casae of BCG
the reaction reached a peak by 6-9 days and came down
slowly, Thiis shows that TA #s weekly antigenic but
Previous exposure of the node to circulating TA in tumour

bearing animals might induce an immediate response,

The histological reaction of the harvested lymphnode

at specific intervels were also studied.,

In tho control animals both TA an- BCG induced a

stimulatory response,

Tumour 4ntigen

There was varying degrec of cowtical and paracortical
hyperplasia, From 3rd day onwards large lymphocytes
and macrophages wera predominant, Sinus histiocytosis
in the meduilary sinuses was a feature, The medullary
cords were thickened and consisted of many large lympho-
cytes, Cells in mitotic division ﬁggihigh. Focal
collectiongof epitheldoid cells ware evident by 6th day,
The lymphoid follicles at the cortex was activated,
They appeared increased in size and number, The germinal
XEREKBXZE centres werec enlarged and they contained macrophages,
The response gradually subsided and by 6th day there was

ne indication of much activation,



eo
LG5 ]
(o]
00

CG 3
There was diffusce cortinal and pavacortical hyper-
plasia, Small and large lymmhocyitoes wore sceen crowding

the cortical area by t 2 Zrd day, T} 3se follicles were
hyperplastic and their number was also found to be incre-
ased. Germinal centre conteined macrophages and large
lymphocytes, This was more evident by 6th day. Histio-
cytic-macrophage rcaction was dlscernible by the Lth day.
The medullary cords werc thickened, They contained

lymphocytes and mecrophagesg.

The histological picture of the centralateral lymph-
node in both the groups did not reveal any evidence of
stimulatory response. This would suggest that the antigen
was localised in the lymphnode near the site of inoculat-
ion in the skin (Prefemoral lymphnode).

o The pattern of lymphnode reaction when BCG and TA
¢

was given was almost identical. However, the reaction

with TA was quick in onset while with BCG it was slightly

delayed, In both instances a cecll mediated immune
)
reaction was oked, The reaction was transient with TA

but was more sustained with BCG. The study showed that
tumour bearing animals are immunologically comptent and
tumour antigen could be upod wiith suitable modification

for immunomodulatione.

< e W P . T
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5.1 Evaluation of agar gel diffusiocrn and pagsive haemaggul-

utination tests for the diagnogis of ethmoid tumour:

The neoplactic cells in certain instances are immuno-
genic for the host in which thiey arise as the neoplastic
cells acquire certain antigers called tumour specific
trahsplantation antigeng., These antigens may stimulate
antibody production and therefore the serum of patients
are likely to contain antibedy to tumocur associated
antigene. If it is possible So detect these antibodies
in the serum it would be possible to diagnose the malig-
nancye Therefore, attempis were mad: in the laboratory
to evolve a suitable diagnostic test fcr the sarly

ffusion test and

\
o]
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i
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diagnosis of the cancer employing
passive haemagglutination teei for the detection of anti~

body and reverse passive haemzgglutirvation test for the
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detection of circulating antigén.

Haemagglutination test for the detection of circulating

Antigen,

Three types of antigens ware employed}a crude 15%
suspension of fresily collected tumour tissue in Hank's
balanced salt sclution (Anvigen 4)3 3 M porvassium
chloride cxtractcd antigen {(Antigen B) and whole serum
of tumcur bearing animais. Antigen B was extractod fron
freshly ccllected turour tissuec following the method of
Mavlight gt al.(1973) for humen solid tumours., The
extract was dialysed against distilled wator for 1 hour
and against phosphate buffered saline (PH 7.2) for 2k
hours, changing the buffer every 8 hours. The diealysed
solution was centrifuged at 6000 g for 3 hours, the
supernatent makx was collected, the concentration of
protein was estimated by Biuret's method and stored at-

~20°c after freeze drying in 2 ml quantitives till us e

Antisera to all the above antigens were raised in
rabbits, Initially 1 ml of antigen mixed with an equal
qQuantity of Freund's complete adjuvant was administered
subcutancously and 2 ml of antigen alone was given intra
venously, Subsequently they received four injections
each of 2 ml antigen alone at 3 day intervals beginning
from tho 3rd day of the first dosce. After 10 days of
the last injection, the antibody response was tested by
agar gel precipitation test against hotwlogus antigen,
When a stdsfactory response was obtained, the rabbits
were blood from the heart, sera separated, inactivated
at 56°c for 30 minutes and stored at -20°c in 1 ml

aligueots for later usc.

Test sera:

Each of the serum samples separated from the blood
of tumour bearing animals was divided inte four parts.
The first part was inactivated at 56°c for 30 minutes
(Serum -a), second part was inactivated and adsorbed
with hoat inactivated normal bovine serum (serum b),
thirc part was heat inactivated and adsorbed with 50%
formalinisod tanned sheep red colls (SRBC) (serum c)

and the fourth part was left untroated (serum d)e
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Gel diffuasion test:

Imnmunodiffusion analysis was done &R according to
the double diffusion r .thod of Omchte. Lamey (1958) with
1% noble agar in 0.15 m sodfiun chloride, The serum a
and b were tested separately with all the thrce types

of antigon,

Passive hacmagglutination test:

Sheep wed blood cells collacted in Alse#ors solutivs
were washed thrice in physiological saline and a 10% sus-
pension was made. An equal volume of 3% formalinised
saline was added to the suspension and the mixture was
incubated at 37°c for 20 hours. After incubation the
formalinised cells were washed thrice in normal saline
and mkxiredxx stored as a 10% suspension at 4°c till it
was used for tanning. For tanning fthe ceclls, 4% formml-
inised and 1.10000 tannic acid solution in normal saline
were mixad in equal quantities, incubated at 37°c for
30 minutes, centrifuged and washed thrice in normal salinae,.
A 2% suspension of the tanned cells was used for antigen
activity. This was done by mixing equal quantities of
2% freshly tanned cells and 1% tumour antignn (Antigen
A, B) and keeping it for 1 hour at 3?000 The cells were
then centrifuged gently, washeﬂ.twice with normael saline

and resuspended to give a concaon*ration cf 1% antigen coated cells

in 2% rabbit serum in normal saline.

Serial two fold dilutions of the test sera (serum ¢) in
RSD were made in porsplex hacmagglutination plates. An
equal volume of 1% antigen coated SRBC was added to each
of the serum containing wells, mixed well and the plates
were incubated at room temperature. The following
controls were also sety the tanned SRBEC céated with
normal bovine serum and tested against rabbit antibovine
seruny, the antigen coated éells and RED, nndtthe tanned

SRBC coated with normal bovine serum gnd B0,

Reverse passive haemagglutination test:

The presence of circulating antigen in the test sera
(sexum a, and d) was tested by reversc
tination using formalinised tanned cells coated with

aptisera to antigen A and B.
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No prewipfiinlines were noticed when antigen A or
B was tested against the serum from tumouvr as well as
non-~tumour bearing anmals, while they produced precipitén
lines with the specif.c anffiserum. Lhe antiserum to
antigen C showed specific reaction with sera of both

tumour and non-tumeur hearing animals ok the momber

and nature of lines were similars The prec

H'
Je

pitin linec

completely disappeared when tie antiserum to antigen C

<

was adsorbed-with normal bovine serum, The above obseci-

6]

vations indicate that the tumour animals do not have any
circulating antigen, any protein constituent or any
tumour specific antibodies which could distinguish the
serum from that of a non-tumour bearing animal by gel
diffusion test. The failure to obtain any specific
reaction to tumour antigen or their antisera when mixed
with the sera of tumour bearing animals mway thus be con-

sidered as an indication of lack of sumour specific

.

"antigen or antibody in circulation or their absence in

1de

circulation in sufficient concentration %o produce a

¥siblce precipitin reaction.

Fifty serum samples from tumour bearing animals were
tested for the presence of circulating antibodies or
antigen by direct and reverse nassive haemagglutination
tests respeétivelye None of the samples tested revealed
the presence of cither the antibody ox on” tigen, The

. results obtained during this study showed that the
passive hoemagglutination and gel diffusion tests are
not suitable for the diagnosis of endcmic ethmoid

carcinoma in cattle.

5.2.Ehrlich test for the diagnosis of the carcinoma of the

micosa of the ethmoids

Ehrlich test, a simple colorimetric test was described
by Nixan '1973) to detect malignancy imn man. In this
plasma from patients bearing tumeur was incubated with
Ehrlich reagent and the colo#Ydeveloped was measured by
colorimetric methods, Chitnis et al, (1977) employed this
test in oral cancer patients and obsecrvel that accurate

distinction betwecen normal individua

‘—-l

and patients with

progressive cancer is posaible, A study was therefore
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undertaken to assoss the usefulness of this test in det=
ecting malignancye The study was conducted on 15 tumour
bearing animals and cisht adult healthy animels. The
tumorr bearing anlmals wicra divided into three groups,

based on the stage of tumour grovthe

Stage 13 _ Animals naving slight reppiratory distress
ricus or mucosangimneous discharge without any bulging

of the eyeo

Stage II: Animals having mucus discharge and also

moderate bulging of either one of the eyes or bothe

Stage III¢ Animals having marked respiratory dist-

ress and abdominal type of respiration, marked oxopthalmos
rarofaction of the frontal bone and protrusion of tho

tumour mass into the subcutaneous tissue of the forchead.

Six anirals in stage I groupy five animals in stage
II group and four animals in Stage III group and eight

normal animals were testaede

Two ml of plasma, 4 ml of tap water and one ml of
Ehclichy rcagent (0.7 g of para-dimethyl amino aze benzyl
dshyde, 150 ml of con. Hydrochloric acid and 100 ml of
distilled wateé}were r«xed in a test ~abe, shaken and

incubated for seven hours at 50°c in a water baths

After lncubﬂtlop the tnbas were centrifuged at 2000
RPM for 15 minutes and the optical density was measured
at 64O millimicrons and 500 millimicrons using & Beckoan

spectropho tometere

When the rcagent was added to plasme immediately
there was a dense white precipitate formatione. During
incubation in the water bath the colour of the suspension
became purple bluece The optical density has been graphi-
cally repreocnted (rig 4 Ja From the figure i% cnuld
be seen that highest mean optical density was seen in
Stage II. But between Stage I and normal animals there
was not much differcenco. I+ was also seen that in animals

with slow developing cancer the optical density was low,
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Animals having adenocarcinoma had high OD . Animals bear«

ing tumour with advanced necrosis 0D was found to be lows

Significant diffﬁ;ﬁfgetectable i1 the animals in
stage two groups indicate that f£oxr the dectable changes
to mea occur by this test, the cancer growth should assune
significant masse. The nmeasurenents of OD were made at
two wave lenghts. Scattering of values was better at
640 millimicrons. There was not ruuch difference in the
values between normal Qgimals and animals in stage I
growth by this test,/i%l wa5 mot possible to detect early
cases of this cancer, It could be used along with other

tests as one of the tests to confirm malignancye.

6. TUMOUR CZLL CULTURE
Two different techniques were ermployed to establish

the tumour cell line in vitro.

Explant culturc:

Pieces of tumour tissue collected immediately after
slaughter were suspended in Hank's balanced salt solution
containing 100 iwm of penicillin and 1000 pg of strepto-~
mycin, The tissue pieces were washed three times in the
same solution before it was minced into small pieces ef
1om size. A portion of this minced tissue pieces were
suspended in tissue culture growth medium and were seeded
on to Roux flasks, 100 ml tissue culture bottles or 160rm
petridishes and inchbated at 37°c after gentle shaking
to distribute the tissuec pieccs.Bn the 4th day the flasks
werc gently shaken to dissolve the larger pieces from tha
site of cellular attachrient to the glass surface and grow-
the The nmedium was pouraed off and replaced with fresh
growth kxzsmsz mediun. Cases with apparently,agw/unconta—
minated growth tissue culture was attemptoed. In three
instances growth was evident, The cells had attachment
and grew for 4-5 dayse But an subsequcnt passage the
cells lost their wviability. Bacterial and fungal
contamination was very heavy and often cultural eoxamine—

ation failed,



s L

oo

662, Dicsociated cell culturc:

The othor half of the minsed tumcur tisouc o3 w.ol..
thrce timcs in calecium magnasiunm 7o~ buffer Fg 7.7
trypsinigsed for 20~30 .inntas with 0,.5% Difzo trypcl
{(1.250) cur. After allowing the tissucs tc sg%t] >
supernatent containine Alspargad ealle e fi1tapgd 4h-y -

double layored storile muslin cloth and contrifuged
10C0 FPM for 8«10 minutes,. Tha cell sediment wags regur
pended in fresh growith medium and agair washod thrce tir

Thesc washed cclls were resuspended in fresh growth muod.
ium to get a final concentration of 5 X 105 cell/ml.

Then thce matarial was seeded on to Roux flasks, tissuc
culture bottles znd test tubes, Tiiey werce dincubated at
37°%c., The tumcur tissuc from 8 tunour bearing znioals
were cultured by this techniquc and cell growth was obtain-
agd in 2 instances. Hewe also the cclls waero vigigblce and
showed pregressive growth till 6th day but subsequently

the cells degonerated and did not grows

It has not been possiblc to e¢stablish the ccll linc.
Inspite of using antibodics like Gentamyeinr and Ampicillin
thore was overgrowth by contaninant microbos, The uso
of heavy dose of xrikkxhamiigx antibiotics might have inter-
fored with cell growth. The labourecda deep respiratory
inhalation may cause numerous cnvironmental nicrobes to

invade the tumour growth.

L

7 Virclogical studics

Experimental infection studicss

Thrcoy one wmowth old calves wore infccted with one
of the isolates (STV-15) to see whather it can induce
tuniours. The calves received 4 ml of the wirus in the
form of infocted allantoic £luid into the gsinus. A1l
the calves did not show any noticeable symptoms,. The
sera from these cnlves were screencd at intervals to see
whathaer there was ny increase in antibody titcr, They
werc also screencd by X-ray for the developmoent of any

tumours.

Hone of the throe calves showed any increase in
antibody titer, One of them died two monthas follcowing

infection. On postioorten examination the ethrmeid regiomn
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was found highly congested and had a small swelling which
contained senisolid substance, On histological exanin-
ation there was severe diffuse hyperaeriia and oedema of %%
tise athnoid rmucosa, The subnmucosa was infiltrated with
moderate number of lymphocytes and macrophages. I Focal
areas thore was degencratinn énd desguaration of epithe-

lial lining.

The second one was destroyed one year after infect-
ion, It also had the changes in the cethmoid region, as
shown by the Ist calf but the reaction was riore. Histo-
logically there was moderate congestion of blood vessels,.
Subcutaneous oedema was slight,. A feow scattered lyopho=-
cytes and macrophages were seene. In focal areas there
was hyperplasia of epithelial lining and the two or three
layers of cells were seen lining the mucosa, In certain
other locations there was metaplasia of the lining epithe=-
lial cells into squamous cell type. The nucosa was

moderately and diffusely thickened,

The observations made have shown an inflammatory -
hyperplastic type of reaction. Further studies are in

PYOEress,

The third calf is still alive and is about 1 year and
9 months now, On X-ray it showed some shadow in the

region of the c¢throoid,

None of the serum samples from these calves had
antibodies (HI) to STV - 15,

Iomunizations
STV - 15 infected allantoic fluid was inactivated

with 0.5% formalin and inoculated subcutaneously into 3
tunour bearing animald Unfortunately all of them were
in advanced stage of the tumour,. Although one of them
survived for 1 month after inoculation it also failed

to produce any antibodies to the virus or any other isolatas

from tumour bearing animals,
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llon-specific ilmmunotherapys

the regional lymphnode of tumour

beari to BCG was evaluated oy intranodal ino-
culation of BCG. BCG wags inoculated into the left
mandibular lymphnode of the turour bearing animnls,

By this study it was alsc envisaged to asscess the

irmano therapcutic cffact of BCG. The animals waore
uhdexr clinical observation if any, till death.
Clinically there was no palpable enlargement of ta

node and raegrassion of tumour growth was not appreciable.
The cytorwrohological changes in these lyrphnodes werae
studied histologicallya. The animals werc groupad into
different categories based on the survival time after

BCG iaoculation.

vel

In the first group of ten anirmals the lymphnodes-
were examined with inm a period of 3 days to one moaths.
aftor iwmcculation of BCG. The consistent laesion was
diffuse lympnodid hyberplasia in the paracortical region

ssociated with doplétion of lyrphoid cells in the
medullary region. Tho medullary region revealed modeor-
ato sinus histiocytesis. In focal areas cpithelioid
calls with foamy abundant acidophilic cytoplasm were
also Saene

Group II included thosge animals which survived for

1-2 twonths after inoculation of BCG. There were four

ot
T

et

animels in thi roup .

&

stologically the reaction

(%]
Cy

in the lymphnodes was characterisced by diffusoc hypor=-

plasiz of lymphoid cells.in the cortical and paracortical

H
o
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daofinced folliclecs were fow or abscnte.

There was reticular hyperplasia in the follicular

rogion, Marked sinus histiocytosis wes a featurc.
The third group consistod of three anirmls which

survived for 2-3 months after inoculation of BCGs The

‘node wos palpable but thore was no visible enlargcement,

Histologicnlly there was focal lymmhoid hyporplasia in

the naracorticsl and e dullary ragion. Therae wag



severe degree of stromal reaction. -Sinus nistiocytosis
; . . - . .2 . :
characterised by sheets of nrolifgrating histocytes was

evident in tihe stroma.

In the fourth group there were three animals.

These anirals survived for a period of more than 3 montis
after BCG inoculation. Histologically tiie nodes reve-

ied focal cortical and paracortical hypernlas ia of

0

L |

n

lyrchoid cells with an attempt QL'germinal centre format-
el

i0Ne Focal areas of

Ao

necrocis wore also evident im the
medullary region. Sinus histiocytes was moderate to

marked. Stromel reaction was slight.

ne concistent histological picturce observed in the
nodes in this study was paracortical hypexrplasia and
‘moderate sinus ii"thCYtOu Se These obgervations arg

cvidences which would categorically chow that thoere had
been stimulation of thymus dopendant arocas in the lymoh-
rode. Thercforc, XEBRAEXIRxixeziymghnsdw therc has becen
stimulation of CMI raesponsce in tumour beariag animals.
Akxwangk and this has helped to enhance the survivel

period.

Tnoculation of BCG intralesional¥ys

The immunotherapcutic cfiect of administration o
BCG by this technique was attempted in © animalg. The
details of administration cotc have been furnished in

she last years rcport,

There wag cmhancement of tumour growih in 3 animals.
The intrslccial administration of BCG did not reveal
any clinigal regreession of tumour growthe From the

literaturc it would appear that tho tumour burden should

be minimal to have a beneficial effocte. It may have a
decirced effect only in early stages of tho growthe In

the oresent study intralaesi l #injoction of BCG was
given to those anim~ls wh ch hud¢ ncoration of the
frontal bonce. These orc naturally odvanced cased. In
carly stages, whon therc is mo bone poerforation, it way

bo difficult to administer BCG mntralces ionallye.
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Histological exomi.nmtion of tumour ticsuce on death
revosled nacrosis and diffucse infiltration with lywmpho-

-

cytes and macronnagcs. In some arcag gilant cclls and

plasme cclls waore also occn. The intensity of reaction

¥
T

wes more in those animals which survived long. There

n immunological reoponsce in tumour tissue but

haavy the treatment was not

shgocific Ammunotherapys

The voccine using irradicatod tumour cells and
Frouznd's comslete adjuvant wag administered in 15 tumour
bearing animals in diffcrent stages of tumour growth,.

In threc nnimals a veccine congisting of 3 ml of tumour
ccll susponsion + 3 ml of paraffin ond+1.3 mg of BCG
was given. The mothod of preparation and administrot-
ion of vaccina staging of tumour ctc, had been described

in earlier raeports.

The animals belonging to the Stage I showed marked
clinical improvement characteriscd by reduction in
respiratory distress and gencral conditiong. One the
enimalg in Stage I was kept under observation for 1081
days and then it was taken away by tic owner. The
arimals hes not shown any symptoms even after o year.

Tho mean survival time in Stage I group was 151,66+

19.02£hE“ThG mean survival periods in Stage II and IIX

waora 56.16 + 16.74 and 23.66 + 2,56 days respectivelye.
The data clearly indicated that veccination is

effactive in enrly steges of growth when the tumour

buirden is low.

Onn the death of the vaccinated tumour bearing
animals post-mortem cxemination wos done ond tumour
tissue wags cxomined. The tumour ticcue wax in Stage I
and II on gross oxamination revealcd nccrosis and the
wholc tissue appcarcd as clumbling mass looscly zmd
adhercnt to tho ethmoid regione. Animels in Stage II X

raovealeod focal arcas of necrosis in tumour tissuce.
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The tumour tissue from the waowvcinated animols was
subjected %o detalled histopathological exanination on
deathoe.

In Stage II therc was sevéro necrosise. The tumour
ed as on eosinophilic mass surrounded by
usge collcetion of lymphocytes, macrophages
and histiocytes wos noticed in the stromal tissue,
Fzomorrhagic. foci ﬁggbobscrved in focal arcas.

stoge IT the reaction was charactarisced by

3
e
©

"'50"]

verying degrece of nocrosis and focal arcas of hacmorrhaga.

a

6]

o
Focrl o:d diffuso collection of lymphocytes, riacrophages
and glant cells were ovidente. Infikkration of lymoho-

5

s andoacrophages wes noticed in the stromal tissua.
. .

=

¢
Histicecytic roaction was evide:

In Stage III intensity of reaction wos loss. Mila
tc moderate degrec of infiltration of lymphocytes and
mecrochages was ovident. Potchy arcas of nccrosis was

evidente.

An attempt was made to correlate the survivel
poriod of vaccinated tumour boaring animals and histol-
ogical typo of growih. The obsorvation uade did not
indicate any rcelationship between thoe survivel scriod

and histologicaol patton of tumour growthe.

Thao responsc to vaccinantion was monitared by (1)
Lgukocytic response {2) Enhancement of survival period imd
w%&%g%xfoliativo cytological studico,.

Therae was significont progressive increase in the
leucocyte count following vacciaantion, This was
reflocted both in total leucocyte count and diffcrential

ccunite In the Stage I group, the leucocyte count showed

(.2

a gteady incrcase us to L5 days 3ad;90 dags thcre was
as

slight fall and again thore w Acucocytosis by 120
days,. Thoere was also progressive increase in the absol-
uto lymphocytc counte. But in later stages showaed a2

decline in the count.
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In stage II absolute lymphocyte count showed a

6]

haxp increase by 15th day and roached maximum by 30th
dnys  Thenf thore wac o sharp f2ll by L5tk day and

reached below bage linc value by 75th day.
\

In stage IIX abscluita lcoucocyte count inecreased
towards the later stages but the lymphocyte count was

loss thon the initial value.
There was lympghocytic lemcocytosis following vacci-
nation but as days passgd thele wees rosponse camc Jown.

The tumour burden wos xﬂeatévon in stages classificd as

Stage I. Tomunotherapy can be effaective only when the
tumiour burdcen is low. The dmmmunclogical response

indicates that vaccination can be cffective in very

early stages, The sacond factor of importance is the
toxocmia resulting from extreme degrec of tumour necrosis
£ollowing vaccination,

Tho relationship betwecn tumour burden and vaccine-

ation is again ildicated by the survival poriod,

L]

5) in stage I the survival
3¢5 days. In the

) moan survival period

In unvaccinated animals

gl B N

perid on the average was 45,5
vaccinatod group of animals {

was 178433 + 2+33 days,

In the stoge two group% cf animols (5) the mean
3

survival period was 29,6 «50 days for unvaccinated
'y

o ¢
in stage III group had a mean survival pariod of 15.57
+ 2420 days and eleven vaccinanted animals in tho sanc

group had o survivel period of 37.545 + 2,906 dayc.

The resnonse of the srescapular lymohneode in

vaccinated andirnles

The prescamlar lymphnode noear tho site of

&

vaccination was collected immediately after denth/
gacrifica. Roaction from twenty day up to 90 days

wa s studied,
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The corticeal area was very meuh increased. N\

Follicles were normal in number but their size wag”

increased, The centre of the follicles contained very
large lymphoid cells and moderate nuuber of macrophages.

In the sub-capsular arca increased number of macroghages

WSS 5QCii. Diffuse hyporplasia of arscortical region

we.g a feature, Groups of épithelioid cells werc scen.

e

Mcdullary cords werc widened. In the siaus histlocytic
reaction was maried, The sinuses wore dilated
containad large number of srall and medium sized lymoho-

cytes, As the days passod the @ortical follicles

increased in number and siza, Humbor of mncrophages
becamae mora,. Mony of thao macrophages had vaccuolated
cytoplasiia Medullary sinus histiocytosic was mnrkad,

At about ninety doys the activity was rolatively less
and cells woro mostléy small lymphocytes. Only fow
macroshagaos wora sceile Modullary simus histiocytosis

was also less intense.

The regional draining dymphnode as evidenced by

histological recaction rcsponded to the antigon draincd

into the noda. Tiicre was stimulation of cortical and
paracortical area and histiocytic reaction. The

hisgtological vpicturc was onc of CMI rospounso and there

H
X

£

as gtimulatory response of lymphocytes and mmerophages.
The vaccing wag found to be & uscful irmunostiiulator

and the host response was found to be good,.
. * CHEMO T EZRAYY

i

Chomothorapy with cyclophosphamide in goats bearing

ethnold tuiours:

Cyclophosphamidae (Endoxan) is one of the corron
cytotoxic amticarcinogonic agonty omployced, Initially
an exporimont wos conducted to study its cifect on

normel goatse.

Five healthy gonts ware adm staored cyclophosphamicde
(cY) intravencusly at the rate of 500 mg/anirnlf. Four

ilJOCtluR“ werc given with an interval of thrce doys
between injections. Hoemogram was studied every third

day till the normel volues were obtained after the tcste.
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dosage. Dota hovoe beon graphically ¥ebozted (Fic JﬁJ
gnificant lecucopaemia on the third day itsclf.
cytae ecount wag obtained on the 12th day and
¢ came back to uormal by 21st day (Fig 5).
Supressici of bone marrow was indicated by drop in aecutro-
phil count and haamoglobin lovel (Fiz 4, 9). Hoemoglobin
level roaciad the lowest level by 12 th day and gradual

raisc was noticod by 15th day. The eoginophil count also

camne down o by 3rd day and paximun drop was noticed by St

day. Then the count went up but thoere was drop in the
count by 21st day {(Tig ). “he cffect of Cy wes trensient

anl noruelity wag reoched socn after the _drawl of admini-

)

stration of the drug. The Jdosage schodulc adopted wasg

found tc have no advarse effccts.

The cyclophosphaiiide was coployed for treating goats
bearing ondemic ethooid cancer. In 2ive tuscur boearing
animals in varyiang stages of tuwur growth tho therapy was
attempted,. 4 coursc of 7 injections (500 mg per animmls
par injection) were given at an intervol of cne week.

There was progrossive reduction in clinical scymptoms, and

regrescsion of tumcur growth, The bulginzg growth bacame

shr@nkcon,. In two animels there wos complete disappoarance
of growth, In threc animals threc wonths after disconti-
nuation of treatmont thesce growth recurrod. But these

aniials were in advancced stages of growth 'before starting
theo troatuicat,. But the lrug sppears to be useful in
Pl

troating and curing cases in carly stagaes of growth.

Further trials aro being ra

2
[
®

10, Pathological foatures

During the year 770 animnlc werc subjected to detailed

post-rorten oxamination. The detailed report pertaining
to each animal has been given separately. The znimals

exaumined consistod of cross-bredl cottlo (4d), non-descript

attlo (é;), buffaloés (’J), goate ( /) and pigs (")

Lo

10,1, Gross lecsions:

Cattlos: The gross featurcs observed were sgimilar to

that yerorted ceorlior. The tumour wes found to invari-

ably arise from tho ethmoid region. Cormmplete destruction
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of the nasaol turbinates was & featurce The Zronta

sinus wes most commonly involved. The mexillary

<

nalatinc siausoes atc. were involved only occagsionallye

mme serforation of the Prontnl bone was cbscrved in ;7

COSCSe Zxcent inf two instances the tumour wag found
to extend forward and involve the frontanl sinuse. In
two instances thae tuscur tissua 1 wanded backwards and

R

perforated the cranial olate axnd occupicd theo cercbrull

o) Yy
i g

y
IS

(

destroyed it a. occupied the lateral ventriclos

.

hambar

0

braiine There woae no cxtension inte the nasal
and it appeoared on Zross oxanination os a primary tumour
of the brain. Bosides this in |§ coses brain invasion

thao Frontal sinus

el
(%]
o
G2
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was concoulnrterod a

and nasnl sasscagc. Pharngicl pososago wes alrmost
~

co:pletoly% filled up with thc tumour mass in 16 instanccese

The growth had cften smooth glistening fibrous copsulc,

The growthS§werae fleshy, soft or hard and contained scatt-

ered bony spilcules. In sone areas cystic spacaos waere
seen containing mucinous material. Scattercd foci of

degeneration and NECTOSis Were Seaiie

Tne draining lymphnodes of thae head reovealed cong-

cstion, oedema aad enlargomant. In cnses of metastasis
greyish whitec mess of srowth was encounterecd, All the

heoad lymphnodes Rramkxk werc involvad in 1, ¢05CS.

13

cormonaest lymphnode

©

Rotrosharyngeal lymphnode wos th
involvedy followad by parotid and mandibular lyomhnodoSe
The onlarged retropharyngeal lymphnodes often caused

orossure on the pharynx.

Metastatic foci were ancountered on the bronchial
(,:'*/\
lymphrnode and lung, two instancas. Thao detoiled autopsy

findings have beon givaen senaratoly.

in goote the losions werc very much advancad.
The growth extoi?d‘through tho nostrils to tho outside.
BExopthalmos was not signitficant, Tha res;iratofy Aiffi-
culty was scen only in very latc stagcse. The turbinntes
oftan showed 1aflawmmatory oedcmatus swallings. The
tuiour origimted invariably from the ethmoid region.

Invas*ion into tho brain was scen in two instances.
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In nigs the growth appeared as a buliging on the
I

dishaed part of the frontal rogion. The growth was

soft and arose frcum: the athroid region. It invaded

tie brain and fronmtal ginus. It did not came dewn into
tize nostrils rwuche. Exopthalmos was not a featurs, but

The histopathological oxamination of tissues coll-
e oy ral - . A/a/o
ccted fronr  tumour boaring o simals wese comploted,
Sovoral blocks were prepared from the tumcur tissua
from each animal, ho othor viscike¢ orgons like liver,
kidaoy, heart, splcon ctec warc also examnined, Lymphe

nodas of tho head were subjocted to detailed excination

talkting multinlao blocks from each of the lymeshnodes.

The turours studicd were clossified as follows:
1. Squarmpmus ccll corcinora
2. Adenocorciromm

3. Undifferontiated carcinoma

Adonocarcinoma was observod in 7 cniuels. They

were subwclasdificd into: Sitple carcinomn {(e@d) and

paillary adenccarcinzoma (7). Well differcontiatoed

acini contained rmucincus secretary waterial. Vaxrving

degree of fibrovascular strorm wag S

]
[0)

3N B er

sarating tho
o)

e
acinar tiscuco, Bony tissue undorgoing ostcolysis

wags seen scatteredf in the tumocur tissue,.

Adenocarcincmn ofton showaed squarous netaplagia,.
Transition from columnar to squamous cclls was ovident
in serial sections of tuuwocur tiscue. The trmLultlﬂl
stage in gquarous cell carcinoma was observed in
CaSAS, Once diffcreantiation occurrced it was designated

a8 squamnous cell carcinora
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Squarous cell carcincmna consisted ~7 well defined

ok sl

oo

squaious epitiaelial cells arra:iged in grouns, Hon-
keratising squanous cell carcinons wag moro the
koratinising typa. he strome was relativaely lessi

Cells in mitotic Aivision ware secn in lorg

¢ gquaious erithelial cells in certain

calls, The cells ware arranged in sheets aound gtrorna
wag slight to wmoderate. Degenerating ogseus gsnicules
were embedded in the tumour tiscuc,

The imvasion into the brain tissuc resulted in

replaceileat of the broin saraoachyna, Lesions were gaon
in the anterior pole of the caercehellum, There wore
N0 lesions on the postorior aspect of the brain, Slight

gliosis and serivascular cuffing wos avident in focal
areacs, But tihe roaction waz rolatively wecok, Iven-

though in cortain insia ncos + $h to 1/3 vd of tho

corebrum was involved, Clinical manifostation of
nervous sgyiptom was rnuch loss. Tho entry into the

brain was by dircct invnc

FI-

On destroying the cribriforn

plato of the ethrioid,

10.3. Reoaction in the Hon d lymohnodesgs

Cytomorphological changes obsaerved in the rogional
lymphnodes wore groupad mainly into five cotegorics
depending an the sattern of cellular reaction in hese
nodes following largely the clasgification adopted by
{Venmagell ot 21 1977).  They were

1. Lymshocyte predominant

N

o Germinal caentre Prodeoninant

(8]
<

nstirmlated
Lymphocyte depleted

Sinue histiocytosis.

e v oF

aohoeyte proforiinant

This typo of rozction was obsorved in 50% of the
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lymphoid follicles in tho cortical aresn were devoid

°
°

oo

of germinal centre. The sinug was filled bymoliferatirg
lymohoid tissue, in gome instances well defined follii-
cles were evident in the cortical regione. The lymphoid

cells in this grous were large with eosinophilic cyto~-
plasm aid loosely srranged chromatin, Reticular hyper-
plasia characterised by proliferating reticular cells

in tho follicles was also evident, he cells were larszo
with irregular border znd vesicular nuclecus and faintly
eosinopinilic cytoplasm, There was also diffuse para-
cortical and focal histiocytic reaction characterised by

iglands of histiocytes in the medullay region.

Germiaal centre nredominant:

In this group the lymphinodes exhibited gcrminal

centrae formation. This type of reaction was observed
in 10% cascs. The area appoeared as pale compared to
other parts of lymohnodes. The cells in thils area wore
onlarged and hypertrophicd., The immunoblasts scen in

the paracortical =zone. showad large centrally placed nuc-
leous with Fyrininophilic cytoplasni. Surrounding this
area, large lymphocytes with notched nucleus wore avidente

The cytoplasm of these cells was cosinophilic.

Unstimulated:

It was characterisced by foew or no well dofinad Lymp -
hoid flolliclus in the cortical rogione. There wag no

hyperplasia of the cells in the saracortical regiones

This tyse of reaction occured in 25% of the lymph nodes
studied, The stromml reaction wags moderate. Deplet~

ion of lymphoid cells in the medullary region was
evident., The vlood vessels were sclerotic. The

lymphatics were dilated and contained pale nink staining

lyooh, Twenty porcent of this nodes rovealed metastatic
foci of the tumour. Islands of ieoplastic ceclls were

Scon embedded in tho lymphoid tissue. Amidst the ¢
neoplastic cells there were foci of lymshoid accumulation,

These metastatic foci were surrounded by moderately thick
ands of xa® fibrovascular strome and few lymphoid
cells, Increasc in trabecular tissuc was obscerved in

t

.

COC CL5CT e
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Lymphocytic depletion:

In this group there wag total depletion of lymphoid
1 .8sue in the cortice. and medullary regidn. This
type of Treaction was observed in 15% of lymph nodes
studied, The proliferatineg gtromal tigsue was gseen to
repiace most of the Lymphoid tissue,. In focal areas,
Necrosis and hayalinisation were evidents in the follic-~
les as well as in the medullary regione. Dilatation of
lymphatics and moderate degree of stromal oedema were
al;o evident, Focal areas of congestion and haemorrhage
STl
ﬁéﬁﬁﬁeen scattered in the node, The proliferation of
Stromal tissue was more in the medullary region, The
bleod vessels were sclerotic and capsular thickening
was ewident. Sinus histiocytic reaction was sparse

to minimal,

Histiocytosise

This type of reaction was more evident in stimulated
lymph nodes and least in metagtatic and lumphocyte deplet-
gd nodes, The medullary region was completely or almost
filled with large oval cells with abundant slightly foamy
g8ranular eosinophilic cytoplasn, They replaced the
1l iphoid tissue in the parenchyma in many areas. Certain
instances these aypertrophic macrophages extended intc the
the paracortex and lymphoid follicles in the cortical
region, Associated with histiocytésis.macrophages were
also noticed, In most cases the sinus histiocytic
reaction was meagre in mctastatic lymph nodes,. In some
instances perivascular accumilation of histiocytes was
also observed, In 15 cases the metastatic foci in the
regional lymphnode were evident only by histological
examinntion, The metastatic inwo lvement was more in the
retropnaryngal lymph nodes (13). The other lymph nodes
invol-red in the decroasing order of frequency were parotid
(7} and sandibuler $4). Adencompelromas were observed
in eight instarces and squamous cell carcinoma (16)
instances, Proliferating co lumnar or squamous neoplagtic
cells werc secn in focal areas in the cortex and occassion-

2lly in the rsdullary region, The common location of
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0f the metastatic fo i were in the crtex and particularly
in the subcortical simus region,. Clumps of neoplastic

cells were seen in the ecapsule of the lymph node embeddad

11 the stiroma,

In some cases the proliferating anaplastic ells

dor poeotics of e vplelis closuc emd feot

of “twiour tigsue were often sceen in the lymphoid folliclc
The growth u)ro:dgthe subsoritical sinus region and

nded towarde the madullamwm. 1In some areas the neop 7
icxuu cells were intimately dispresed with lymphocytes,
The lymph sinus in scmecames were filled with neoplastic
cells, In some cases formation of well defined cell
nests with keratinisation was evident. The histioecytic
reaction was minimal, Focal areas of necrosis, congest-
ion and haemorrhage were also evident in these nodes
associated with oedema and dilated lymphatics. The
stromal reaction was moderate to severe, Depletion of

lymphocytes was a characteristic feature.

The commen types of mxgxororphologigal manifestation
observed were lymphocyte predominant and unstimulated
pattern, The increased activity in the thymus dependant
area indicated an anti-tumour T cell mediated immune

response, Therc was avidence of immunological stimulat-

L"J
g

ion of the c¢raining lLymphnodes “n 50% of the tumour bear-

ing animals cxominad aset G b congidered as an
indication of stimulation of the lymphnode by the tumour
associated antigens and a defence against formation of
secondarfes in the node, Increased germinal centre
activity was observed only in a few cases. - The tumour
bearing animals are exposcd to wariety of antigens other
than xhiz tumour associated antigens, Tumour necrosis
inhalation of mny viruses and bacteria certainly could
induce a strong reacticn in these nodules, High incid-
ence of metastasis was seen in unstimulated and lymphocyte
depleted nodes, Sinus histiocytosis in the draining
lymphnodes of tumour bearing animals was a common feature,
This is arbther morphological manifestation of CMI response
The pattern of reaction in the draining lymphnodes provides
evidence for immunological stimulation of the node by
turour antigeris The observation made strongly suggests
that our attention should be directed to exploit immuno

t. arapy as a2 tcherapeil ic measure,
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?athologyzof the splecen in tumour bearing animals:

The spleen is an important crgan asgociated with

irmnological roactiors, In order *> assess the pathol-

O

gical reactions in the p Leen in turour bearing animal:s
Bpecific etudy was undertaken, The spleen of the

a
tumour bearing animase dr el deatn weie c¢coliected, The
crgans were weighed and tissue,were fixed in 10% forma i

and paraffin scction cut at 5 t0 6 thickness werc
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ylin and cosine

The observations on ten animals have been completed,
There was rceduction in size and weight of the spleen,
The capsule appeared wrinkled, The white pulp was
much less and the red pulp was relatively more, Histo=--
logically the connective tigssue trabecuizl was prominant,
The sple?nic capsule%iwon% atrophic andkiymphocytes were
only few, Congestion of sinusoids was seen, In certain
instances haemosiderosis was noted, Around the arterial
sheqth and lymphoid follicles the lymphocyvtes were only
few and they did not reveal any nmitotic activity,
Lymphoid follicles which were only few had washed at r.t"

appearance, The work has not been completed. Further

J

<

studies are in progrers,

10,5, Pathology of the adrenal gland in tumour bearing animals:s

The adrenal aslands o mTgcsinta? —rfib the mainten-
&nce of internal hamgstasms and in chronic disorders
like the malignancy there is likely to have changes in
these glands, The adrenal glands of 10 healthy animals
and 15 cross-bred tumour bearing anirmals were subjected
to detailed studies, Th@v#m&ghimnfmfﬁﬁmgafﬁHﬁl”gl&nds
apdfﬁﬁﬁﬁt?QEQM$ﬁm&@_$h@MCOTt@X“ﬂHd_QeduLlam&@@w@h@WRMQn
the—tablrey, Thore was enlargement or the adrenal glands
as evidenced bywthe w@ﬁght of the glands in tumour

s

. . P PR (0 . .
beari ng animals,was broader than the healthy animals,

There was congestion and focal ardeas of haemorrhage
in the cortex. Zona fasdéieculate consistontly showed ax
diffuse hyperplasia, There were also focal areas of

degenceration angd fatty change and necrosis in these zone,
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Glandular formation and cystic dilatation were seen in
twe instances, Cortico-medullary'fibrosis and congest-

ion werc seen five cases,

Varying degree of capsular fibrosis was noticod'in
Gne case and this animal, which had advanced tumour
growth also had LULTLP LS accessary corvical nodules which
contained zona fasciculta cells, Mcdulla revealed

congecstion,

The incrcecase in the weight of the adronal gland ig
an indicatﬁ;g of stress response in the tumour bearing
animals, Diffuse hyperplasia, degeneration, fatty change
and necrosis in the cortex &ZZ are again observations
which could support a stress respohse. The géneral
Pathological change in the adrenal- -indicated an adaptive

response in tumour bearing animals,

11, ELECTRON MICROSCOPIC STUDIES

A consideration of the epiderr~togical features of
this neoplasm suggested the agsociation of some infectious
agont with this congtf%iais s In the studies made we
could isolate seven haemagglutinating agents from a total
of 17 tumour tissves (41%) processed for virus isolation
by chick embzvo, In order %o identify the pature of the
invodvement of the virus in the crusation of .the tumour

£l

tissues collectn? “vron aninzelr pacrifised woere cxamined,

The affected animals were slaughtered and the tumour
tissues wore collacted immediately as small pieces of 2-4
ma size and fixed in 2.5% gluteraldehyde in cacodylate
buffer, They were subgequently refixed in in%xgkutxxatx
dehrxduxinxdx 1% osmiumn tetroxide buffered with Se.coludine,
dehydrated through graded serics of alcohol and embedded in
ePon, Thin sections were cut with 8lass knives on LXB
ultratome, stained with uranyl acetate and lead citrate
and examined with philips EM 301 at 60 XV,

The secticns from one of the tumour tissue showed
thickening and small crescent like pro jections of the plasra
membrane at certain rogions, The projections contained

distinct clectron densac spots which were arranged symmetri-



cally in a circular fashion, These dense spots could

be the cross sections of filamentous structures, possibly

the ¥mceclocapsids, The cell surface projections showed

a t ndency to form dist net buds which ot separated and

existed as free particles (110 to 150 mm in size), The

particies that got reieased in this mannor and appearcd

as free particles were more or less uniformd in size and

el idertical morphological features, They also contained
{15 to 17 mm) as described above.

However, pelomorphic partic@es were also seen in fow

sections. fhe outer membrane of the bud like pro jections

and the free particles weré covered with peplomer like

structures.

The maturation and assembly at the plasma membrane,
their release by budding,; presence of nucleocapsid like
structurem, well defined outer rim covered by peplomer
like structures and the size of the freec particles suggest
that they gie {could be) envelpped virus possessing some
similarity to mecmbers of the family Paramyxoviridae,

Ir this connection it is interesting to note that the
haemagglutinating agents isolated from the tumour cases

."y o .
by Sulocha$t al (1980) were sensitive to chd loroform,

¢

1

agg_utinated chicken ar. some memmaliai. erythrocytes and
were related to newcastle disease virgys by hacmagglutinat-
ion inhibition test, The importance of these virus like
particles in the causation of tumour of the niucosa of

ethmoid needs further investigation,
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12. SUMIMARY

Animals were régularly screened for the incidence of

the tumours. Information was gathered ~n the prcevalarncce
of the tumour Ffrom Vaoterinarians all over the stata.
Suspectad cascs were scracned and 70 confiriied casces

were brought to Mannuthy for dotailed investigation.

During the year 1980, 107 cascs werc vecorded. The
tumour was encountered in cattle (86) buffaloes (3)

goats (7) and pigs (11)., A case was also encountered
in a spotted dfer. r

The incidence wag meore in femalcs, The most susceptible
aga group was 6 to 9 years. The incidence wag uore

froquent duriag April to July. Out of 70 cases

subjoctcd to detailed investigation 16 animels were
=

Hacmatological data revealed anemia and moderatc to
severe leucocytosis. In carly stages there wags lympho-

cytic lcucocytosis and in advanced stages thore was

Therc was appreciable imbalance in the scerum calcium
phosphorugs ratio, particularly in animals which had
e

pcrforation of the frontal bonc.

Scrum protoinogram wag characterised by decrecage in
albumin gkzhmiim percceatage and reduction in albumin

globulin ratio, There was algso increase in gammaglo-
bulin and alpha globulin,

Bmploying different cytological andf cytochemical
parameters the collular pattern and cytomorphological
featurcs of the oxfoliatod cells in the nasal digscharge
warae studicd. Tha morphological characteristics of
tize neoplastic cclls were délineate

criteoria for diffcrent histological typas of maligndﬁcies

were described,



T

10.

11

12.

13,

The soerum enzyme DITOLL
evaluated, There i =1

ACP, SGOT and SGPT levels in different stages of tumouxr
growth. There wag incroasce im the LDH level in advanced

stagecs of tumour development,

The cutancous responsce to tumour antigen in tudour bearing
anizels was one of allorgic hyperscnsitivity type and

The resvonse of the lymphnode to tumour antigen and BCG
& > O

wac assgesscd and cvaluated. The tumour bearing animals
waerae ilmmunologically competent,. Howaever, the 1regpoisc

wac quick in onset and decline with tumour antigzen whon

compared to ZBCG.

The distribution of T lymphocytces in the peripheral blocd

of hoanlthy cattle and tumour bearing anrimale was studicds
cmploying ANAE as a markar. The reoction pattorn in
different loucocytes was described and the tachniguo

was pcerfectod. The proportion of T calls was found to

be slightly morc in tuuiour boaring animals in carly

stages indicating a slight aonhanceuicnt in CMI rospPOiiSde
In lator stagcs the srogorticon of T 1 ocyt was
lass. This indicated a lowering of CMI.

Thae evaluation of thae delayced cutanooﬁs hyporscencitivity
reaction omploying DICB indicoted a slight 4o nression

of CMI responsce in tumour bearing a dimalo. Howevery
thorce wag no ovidonce of depression in CMI responsc with
PHA. The histological patteorn of reaction to DIICB

and PHA was not significrntly difforent inm tuncur beoring

and non turmcur bearing control animalce.

The CMI responso in turmur bearing animsls wiaen EBCG was
administerad I/p was not significantly Jdiff erent fLrom

tho resoonse in non-turmcur bearing anitmls,

The lyrpho-oroliferatiwa rosponse of lyrmphocytas was
studied in vitro using PHA and it was clarified tha
tumour bearing animals are legs immuno corpatent than

a
non-tumour bearing oniimls.
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17.

20,

py
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Ar assc croghnage funection in tupvur
bearing dextran. sulphate revealed that

the wac tuour bear'ng anirnls was
relatively lesg,.

The lyophizode Praefemerl lymghnodo) reaction to BCG

and turour antigon was evaluataed, Iin the turour
bearing enirals the resgponsc to tumour antigen was

Quick inm omset and disapnearence, suggesting a previous

exposure to tumcur ontigon. The response to BCG wes
relatively delayed in onset and disapperancc. The

pattern of histological reaction to BCG and tuour
antigon was idemtical. Tho centralateral lymmwhnode
did not reveal any change ng the localigation

i
of the antigaon in the ipsilatoral lymphnodes

The agar gel diffusion tesct, passive haomagzlutination

test and tho reversc passive haomagglutination tests

were not found useful in tumour diagnosis.

Tre uscfulnesg of the Ehwrlich taest in diagneosing the
thioid tumcur was cevaluated. Tho test was not found

uscful as a singlo diagnostic test but it was suggested

0 @

to be used along with other tests for confirming

the diagnosis,

Attempts to grow tha tuuuur caells in vitro did not

succced.

The virus isolatc was inoculated inte experimental calves
inorder to asgsess the pathogenic potential. There

waz inilamratory hyperplastic and metaplastic reaction

in tho ethimwid region. Thae obscrvations arc being

conntiinuad,

4L forvelinised prevaration of the virus isoletod wasg

used ag a vaccine for therany. Tho results are being

obscrved,

llon=gpecific drmmnothorapy with BCG by differcnt rou

» These stud

.

ic
increase in the CMI res»onse in tumour bonring onina
1

The rosults of iatralegsiona injoection of BCG wacg

not encouraging.
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22, Specific immunotherapy using Tumour cells, was found to
give baenecficial results as indicated by e¢nhanced survival

period and cnhanced GMi responsa, particularly in early

23, The tissue response ia wau pPodlapsueas ayupuavde following

>

vaccinntion was studied, There was significant stinulat-
ion of CMI response in the lyrmphnodc. An observation

which will support the bencficial effect of vaccinatione

24, The therapoutic effect of cyclophosphamide was assessed
in tumour bearing goats. The treatment was found to

be eoffectivey in early stages of tumour growthe

25, Detailed pathological studies were made on 51 turour
bearing anirmals. The tumours encountered in the dccro-
asing ordér of frequency were Adcno carcinoma (27);
Squanocus cell carcinoma (18) and undiffercentiated carcinoma
(6)s The tumour was found to invariably arise frono the
ethmoid region, Metastatic foci were seen in the

regional lymphnodes in 34 instancese

'!&‘\M
26, The pattern of reaction encountered in the draining
lymphnodes of the head were classified as lymphocytic
prodeminant, Germimal contre predominant, unstimulated,

lymphocyte depleted and sinus histiocytosis,

27. Studies on the pathological chenges in the adrenal

gland revealed histological features of stress response,

Wil
28, Pathological changes in the splecen azxe studied. The

picture in general vas one of immunological incompetency .

29, Electron microscopic studies revealed the presence of
ity

enveloped virus possessing similarity to the mcmbé}s of
the family paramyxoviridae in the turmour tissue, There
was indication of maturation and agssembly of these virus
particles at the plasma membranc, The importance of
these '¥irus particles in the causation of tumour is being

investigated further,
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30, The results that kx can be explited on pilot or field

scale.

31. The incidencc of the tumour is on the increase and has

2,

3e

e

Te

18 °

been encounterasd in all domestic species, For early

gt 3

detcction of cancer, nasal discharge of animal in the
susceptible age group should be

subjected to exfoliative

cytology.

2. The established symptomatology should be made known
to Farmers and Veterfnary surgeons so that early

detection of the tumourcan be made.

3. Cyclophosphanide can be employed in goats as a

chemotherapeutic agente.

L, Specific immunotherppy can be attempted in early

stages of the cancer growth. b

15. Publications
Effect of cyclophosphamide on peripheral blood leucocytes

of gcats.

Vet. Irmunol immunopathol (UP)

Histopathology of adrenr glands in turour bearing animals.

Korala.J.vet.Scio. (UP)

Tunours of the mucosa of the ethmoid in pigs.

Indian J.Cancer (UP)

Isolation of haemagglutinating agents from tumour of the
mucosa of the ethmoid in cattle.
Kerala J.vet.Sci (1980) VolII(2):219

Ehrilich test for the diagnosis of endemic ethméid
cancer in cattle.

Indian J.Cancer (UP)

Virus like particles in tumours of the mucosa of the

Ethmoid in cattlece.
{Acta.vet.Scand (up)

Tumours of the mucosa of the cthmoid in cattlee.

Aust.Adv.vet.Sci. {1980) 15

Contributions mede by the Co=operators.

{1 o

/
1$. Signature Professor of Pathology

(Pro jact Officgr)
/ /-)/Z__&i/«,-—

Hoad of Department



GROSS AND HISTOPATHOLOGICAL FEATURES.

Animal No,.97.

Date of entry :
Date & time of death:

Owner: Kunjappu, Punnayoor Kulam.

Clinical Hiszory F

Gross lesions g

28, 12,79, opeciess Bovine,
29.,2.80 -~ 10 MM, Breed 2 W T
Sex : Female,

Cplour : Black.
Age ¢ 7 years.

Respiratory distress since one month.,
There was copious mucus nasal discharge.

Slight exopthalmos of right eye. Animal
was very weak and emaciated.

The tumours originated from the ethmoid
region extended down half of the nasal
passage. The tumour mass was completely
necrosed and yellowish in colour, Few
areas of haemorrhages were observed
terbinate mucosa was congested.

Histological diagnosis: Adenocarcinoma,

No.94
Date of entry -
Date & time ofdeath :

Owner : Bhaskaran,M,Manakkal,

Calicut.

Clinical history s

Gross lesiors

80

4,1.80 Species ¢ Bovine,
8,1.80 Breed : Crossbred.
Sex : Female,
' Age ¢ 9 years.
Colour ¢ Brown with black
strips.,

The animal had severe respiratory distress
gince 2 weeks, Conducted tracheactomy
on 7.1.80 to relieve vrespiratory distress,
The animal had frothy nasal discharge

mixed with blood since 1 month - bulging on

the forehead was observed since 5 days.

A hard cherry red tumour mass with bony
spicules filled the nasal sinuses, The
tumour mass posteriorly penetrated cribri-
form plate and attached to the meninges.
The left side of the frontal bone was
rarefied and lemon sized mass was present
just beneath the skin. The head lymphnodes
were moderately oedematous.

Histological diagnosis: Squemous cell carcinoma,

NOQQE
Date of Entry :
Date & time of death:

Owner : St. Joseph Seminary,

Alwaye,

5-1-80 Species : - Bovine,
21-1-80 Breed ¢ Crossbred
Jersey.,
Sex s Female
hLge s 7 years.,
Colour s Brown



Clinical history s Exophthelmos left eye
Forehead bulging was o
Tennis ba’ . size. Hes

_.,—_‘__\) LiGlod ‘:‘il

3
2 months,

mucous in nature.
Gross lesion F A BOLE Py geesiin
the ethmoidal region,

frontal and mexillary
nasal passage. The fx
rarefied and
ered with
ReCros1s.

et ) P
gkin, Focal

S
appe ayas

e

l.charge

el s

which ¢

sinus
ontal

N
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pir tory distress

tennis ball

AT o
areas

copious and

from
into b
#+ of the
was comple’.
gize c¢c

revealed

Retropharyngeal lymph node was

enlarged and metastatic foci were noticed

which appeared as
the parenchyma.

Histological disgnosis: Adenocarcinoma,
No.96
Date of entry : 16.1.80 Species
Date and time of Bread
death ¢ 19,1.80.
Owner : Shobhanean, nex
Anthicadu. Colour
Lge
Clinical history :+ The animal. having res
since 2 mcatks, Exophthe

Ll u o

eye lucous

whitish mass embedded in

¢ Bovine.

:Crossbhred
Jersey.

female .

a0

Brown.
T years

00 oo

‘hr mos of the left

Glschaxge,

&

Tracheotomy

was performed to relieve respiratory

’ distrsss on 26.71.8U.
Gross lesions ¢« A dark red

mess arising trom the ethmoid

region was noticed, which extended into

the + of the nasal
bulbaxr region.

cranial cavity and

passage and left
The growth penetrated the
entered into the brain

retro-

and passed the cerebrum, Parotidy mandibular

& retropharyngeal

L4

lymph nodes were enlarged

and had the size of tennis ball cut surface

revealed yellowish whi
Metastatic

and appeared as whitish hard
surface and distributed focally.
lymph nodes
metas

nal and bronchica

enlarged and contained

Histological diagnosis: Adenocavcinoma.

te

No.97
Date of entry : 18,1.80 Species
Date & time of deaths 21.1.80 Brecd
Colour
Owners: N.Parameswaran Nambeesan, -
veX

Calicuta.

and hard to touch.
foci were observed in lungs

nodule on the
Mediasti-
moderately
tatie fach,

Bovine,

a0

Crossbred
Black.
Female,

T years.

oo

s0

£y

29
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Clinical History : Exopthalmos of the left eye - sero sangulnous

Gross lesions : A large irregular mass of growth_dinvolved

S

the frontal sinus a.d extended into pharynx
SE LEenT izt of Slep @mnra” somiomen geslroy-
ing the turbinates, Invaded into the left
retrobulbar region, The growth contained
nunerous bony spicules.

Y

A s

Histological diagnosis: Adenocarcinoma.

No. 98
Date of entry: 29-1-80 Species s Bovine,
Date &time of death: 8.3%.80. Breed s ND
| Sex ¢ Female.
Owner: A.K. APpu, Colour ;s Black

Clinical history

Severe respiratory distrcss since a
: fortnight., Exophihalmos of the Left eye
Bloodish nasal discharge - performation
of the frontal bone - szbout 3-4 cm diameter,

a0

<t
nY

o
I

Gross lesions : An irregular white fleshy mass arising

from the ethmoidal regior which extended
posterior.y penetrating lae cranial cavity
and extended into the cerebral hemispheres. [
Tt also extended in'o the lateral ventricles
of the brain antoriorlv it extended %, of the
nasal cavity. Laterally it exvended Tert
retrobulbar region, Retropharyngeal and
mandibular lymphnodes showed metastatic foci.
Parotid lymph nodes severely congested and

moderately oedematous.

Histological diagnosis: Undifferentiated carcinoma.,

No.99

Date of Entry s 8.2.840, Svecies s Bovine
reed - Crossbred

Date and time of ¢ 10.2.80. HpRes rOJergey

death ’

Sex : Female,

Owner: University livestock G . . Da

Farm, Thiruvazhamkunnu. oL H He0.

hge s T years.

Clinical history s Slight resniratory disuress have noticed

since % wecke, It has a tendency to press
the head on objects . Intermittant eppi-
staxis.



Gross lesions - : The tumour was found to arise from the
ethmoid mucosa. Posteriorly it extended 1inwuo
the cranicl cavity and wes seen attached to

the meninges, It also extended into the
cerebral hemispheres and then to lateral
ventricles. Metastatic foci were noticed
in the head lymph nodes and eniarged to
the size of a lemon.

Histological disgnosiss Adenocarclnoma.

No, 100
Date of entry . ¢ 12,2,.80, Species ; Bovine,
Date and time of Breed + Crossbred
dzsath 2 24,3.80, Jersey
Owners Holycross Convent, Kottiyam, B ¥ Benale.
Quilon, Colour ¢ Reddish with
black strips
Age : 8 yrs,

LX)

Cliniecal history Severe respiratory distress since a
fortnight. Copious amount oI mMUCOUS
dishharge with blood spots were observed.,
Exophthalmos of the left eye and termina¥es

Keratitis, opacity and ulceration.,

Gross lesions s A large irregulor soft mass of growth arising
from the :thmoid and ex?! .nding into the
maxillary sinus and left orbital cavity.
Focal areas showed brown patchy  areas of
necrosis. The growth also adherent to
turbinatc sciuiie. dandivaiar and
retropharyngeal lymphnodes moderately
enlarged and X oedematous.

Histological diagnosis: Adenocarcinoma,

No 191
Date of entry s 1%,2,1980. Species s Bovine.
5 Breed : Crossbred
Date & time of death: 30.3.80. ree _ jersey.
Owner: Rapamma, Police Sex : Female,
Quarters, Vaikom. Colour s Brown.
fge | ¢ 6 years,
(Heifer)
Clinical History : Severe respirstory distress since one week,

Blood tinged mucous discnearge from both
nostrils cxophthalmos of the left eye.
There wae bulging on the forehead and has
the size of a coconut,
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Gross lesions

Soft brownish grey mass of growth filled
the nasal chambcrs and invaded left retro-
bulbar r gion. It also cxtended into
mexillary sinus and frontal sinus, Per-
foration of frontea™ bone about 15 cm
dismeter. Ovawth buleed ant into the sub-
cutaneous tLssus,., Lhe heao Lymphnooes

were moderately enlarged and oedematous.

Histological diagnosis: Squamous cell carcinoma.

No, 102

Date of entry £ 15,2.80 Species ¢ Bovine

Date & time of death : 15.2.80 Breed s ND

Owner s Viswambharan, Sex : Female
Vaikom, Colour s Reddish

Brown
Age : 8 years.
Clinical history ‘ : Severe respiratory distress and mucous

discharge from both the nosgtrils. Exoph-
thalmos of the right eyec.

Fleshy irreguler growth arising from the
ethmoid region extended downwards into the
pharynx and lateraly right retrobulbar region.
It slso invaded # of the nasal passage.
The growt was soft and 7hcal arcas showed
haemorrhage. <TG growi. plso invaded into

canial cavity and vressequhe brain(cerebrum)
i

Grogss lesions

80

Histological diagnosis: Squamioul cioo v cuUliUiice

No,103.

Date of entry : 15.2.80 Species 3 Caprine,
Breet 3L N.
Date and time of Teed Tl
death s 1.3%.80 Sex s Femele
 Wnite
Owner: Ponnu, K. Colour : White,
Udayanopuram, Age : 5 years,

Vaikom.

Clinical history

Respiratory distresg eince one nonth.
The animal was under cyclco phosphemide
treatment. ©Slight exopthalmes of the
right eye-mouth breutihing Mucosanguinous

Lse)
discharge.
Gross lesions el soft polypaid growth arising from the

ethmoid mucosa wac noticed, The nucosa of
turbinates were highly congested and oedemat-
ous. The right rctrobulbar region containead
myxomatous and vicid matarial.

Histological diagnosiss Adenocarciudiuc.
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No,104
Date of entiy s 19,2.80, Srecies
Date & time of
death $ 31.3.80 oo
Owner: Baby Edathwa, el

s Beioytom
¢ DTOWI
T TR
s H:HCB,
A T s Ta
g Lot o,{}li,
a s 7 P e el on
9 o ‘V Lo

Clinical his-ory ¢ Intermittant nassl dizcharge mixed with
blood was observed since 1+ months,
Pressing the forchead on walls since 10 days -~

exopnthalmos of the
the forchead was ob
Opsithotonus were no

VO LT

Animal was 8 monith p
21.2:80,
Gross lesions ¢ A large encarnsulate

the ethmoid & frontal

o~

Qwe7llng on flse
coconut, covercd
skin, 1he Thontel
growth laterally extc
bulbar region, ZPe
cranial cavity- and
The head 1ynp“ﬂ01“h

oy

4ad L

carcinoma

Histological diagnosis: Squamous

No. 105

Date of Entry s 22,2,80 R Aot
Date & time of death : 22,2,80 Breed
Colour
Owner : Pigbreeding PFarm, T
Mannuthy, Sen
Clinical history ¢ Intermittant enistax
Moderate to severe =
Coconut size swellin

Gross lesions in irregular

originating
noticed, It
passage and
sinuses and
appeared as a
subcutancous

slightly enla

Histological diagnosis:Adeno carcinoma,

right eye - bulging of
served since 10 days,
ticed two days back,

regnant end aborted on
d necrotised mass filled
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18 tissue and
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"1y growth invadec

ered, o the meninges
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espiratoyry difficulty.
g on the forehead.
ed mass
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No. 107
Date of entry : 15.3.80 Species : Bovine,
Date & time of death : 5.4.80 Breed ¢ Swigg Brown cross
Owner: Mrs. Ersila Job, — J R
Thyvellikattu House, Colour s Brown,
Shertali. :
Age ¢ 4 years,
Clinical history : Respiratory distress since 2 months exophthal-
mos of the right eye since a fortnight.
Mucosanguinous nasal discharge.
Gross lesions ¢ A white fleshy and gritty mass originating

from the ethmoid mucosa which extended

anteriorly #th nasal passagc. In some

areas the growth was necrotic and contained

cystic spaces. DLateraly the growth extended
s right retrobulbar region and rarefied the

frontal bone and bulged( s nassy Size of a

lemon. Posteriorly it _engroached the

N\

cranial cavity and adhesizn with brain.

Histological diagnosis:Undifferentiated carcinonma,

No, 108

Date of entry : 17.3.80 Svecies s+ Bovine,

Date & time of death : 20.4.80. ?reed S

Owner : 8ﬁ§;iggin%5use Sex s Femdle,
Crnlalkndd., ’ Age ¢ 5 years.

Clinical history : Severe respiratory difficulty since one

month, Abdominal type of breathing noticed in
later period. Exophthalmos of the right eye.
In later stages the animal was in recumbant
state., Mucosanguinous discharge.

Gross lesions

A dark red mass arising from the

ethmoid region, which extended anteriorly
to #th of the nasal passage. Many

foci of suppuration in the fleshy growth.
Head lymphnodes moderately hyperaemic,

Histological diagnosis: Adenocarcinoma,

No, 109
Date of entry s 26.3.80 Species : Bovine,
Date & time of death ¢ 17.4.80 Breed s Crossbred Jersey.
Owner: ICDP, Calicut Colour s Prown,
' Sox s Mele,

°o

Lge 9 years.,



Clinical history

ao

Gross lesions

Histological diagnosis:

No, 110

o0

Date of entry
Date & time of death

20

Owner: K, Srzedharan,
Purappanagadi,

Clinical history :

°0

Gross lesions

Histological diagnosis:

°0
@

Severe respiratory difficulty since 1%
month., wnoring and ebuominal breathing
in later stage. Bxopthalumos of left eye
was noticed in very late ~™WNasal Mucous
discherge “

White firm and fleshy growth arising from
the ethmoidal region which extended into
the nasal passage and frontal sinus, It
laterally extended to the left retrobulba:
region pushing the eye ball. Foci of haem-
orrhage were noticed in the growth.

Adenocarcinoma,

28,.5.80, Species : Bovine,
Breed ¢ ND

Colour s Dark brown.
oex : Female.

Age ., : O years,

12.7.80

Mild respiratory difficulty since one
month, Mucous discherge in little amount
from both mastrils, Exopthalmos of the
right eye,

A growth arising from the ethmoid region
was noticed, The growth was fleshy and
firm, and contained a few bony spicules
in the tumour mass, 1t Ililed up W the
frontal, maxillary and sphenoid sinuses
and anteriorly extended #th of nasal
cavity., Foci of necrosis were seen,
throughout the growth, The growth
posteriorly invaded cranial cavity by
destroying ethmoid bone and was seen
attached to the meninges, It laterally
extended into the right retrobulbar region
and pushed the eyeball,
/cell

Squamous/carcinona,

Nw.111,

Date of entry : 29.3%.80, Species ¢ Bovine

Date & time of death < 25.5.80 Seed ¢ Kangayeam,

ymer 2 S.1. Balan, Puthur, Colour s Brown with strips.
Kaparamba. Sex i - Male,

Age

28

12 years.



Cliniceal history

Respiratory distress since 2 weeks. Copinus
mucous discharge fror both nostrils.
Slight bulging of lefi eye.

Gross lesions.

A hard dark br_wn mase of growth
contained seattered honv enicules -
extended into %th of the nasal passzage,
pharynx and left retrobulbar region,
Heed lymphnodes slightly hyperaemic,

Histological diagnosis s Adeno carcinoma.

No. 112,
Date of entry s 5.4.80 Species s Bovine,

Date & time of death s 16,6,80. Breed ¢ Crossbred,
Owner : A.K. Krishnan, Colour : Brownish black,
Triprayar. Sex s Pemale

Age - ¢ 8 years,

ap

Respiratory distress since 2 months.
Bilateral nasal bleeding observed— Six
months pregnant— In later stages copious
amount of mucous discharge with blood.
There was protrusion of the right eye and
bulging of the forehead. S

Clinical history

A dark brown growth arising from the
ethmoid region, filling the maxillary
sphenoid and palatine sinuses and extended
down upto 2/3rd »f the nasal passage.

The growth revealed extreme necrosis and
focal haemorrhagic area. <Lthe growth also
laterally invaded to Xk both retrobulbar
region, Ethmoid bone was completely
destroyed and the growth extended posteriorl
to the cranial cavity and was seen pressing
on the cerebrum and meninges.

Gross lesions

Histological diagnosis

: Adenocarcinona,
No, 11§}
Date of entry : 12.4.80. Species ¢ Bovine,
Date & time of death s 12.4.80 Breed : ND
Owner : BE,K. Karthiyani, Colour s Brown.
Keloor, Sex s Fenmale,
Age. - s 7 years,

The animal had severe respiratory distress
since ? weeks, Since four days the
animal was wrecumbent position.

Clinical history

°0



s 10 ¢

Gross lesions ¢ A white fleshy and firm growth originating
from the ethmoid region extended into the
nasal p-ssage and puiﬂfwsal sinuses.,
Posteriorly the growilh pénetrated through
ethmoid bone and formed adhesion X
with the nenmgbw Abcionmarynveal
Lymphnoiag - ' “orged and
revealed met?stﬂt+ fooic

Histological diagnosis: Squamous cell carcinoma,

No, 114
- Date of entry s 13.4.80. Species : Poarcine,
Date & time of death : 14.4.80 Breed : Targe White

Yorkshire.
Owner ¢ University Pig Breeding

¢ = ¢ VWhite
Farm, Mannuthy. glours s White
Sex : Female
Age s 3% years
Clinical history : The animal had intermittant nasal dis-

charge and epistaxis since a month,

Severe respiratory distrecsz cince a

fortnight,
Gross lesions A fleshy growth originating from the
ethmoid region. Perforated the cribriform
plate and invaded the cerebral poles. ‘
The an*zrior pole was :ompletely invaded
by the tuwmour tissue, Adhesion developed
between meninges and brain. Retrophary-
ngeal lymphnode *cvealed metastatic foci.

o>

Histological diagno&is: Adenocarcinona.

No. 115
Date of entry 2 22.4.80, Species ¢ Bovine
Date and time of death: 11.5.80 Breed ¢ Crossbred,
Owner: Mohamed Ali,Blangad, Colour s  Brown.
“havakad .
’ * Sex : Pemele
Lge : 7 years.
Clinical history. : Severe respiratory distress since 2%
months, Bulging on the forzhead since 1
month. Occassional epistaxie from both
nostrils, Right eye bulged out,
Gross lesions ¢ An irregular greyish white growth

extending from the ethmoid region.,
Pilled #th of the nasal passage.

The growth was firm and contained bony
spicules, The growth rcvealed focal
areas of necrosis and suppuration. The



distological diagnosis:

o, 116

Date of entry

o8

Date & time cof death

Owner : Achuthan, P,
Mullasseri.

Clinical history.

(1Y

Gross lesions

¢ 1.

ethmo turbinates were completely destroyed.
Frontal bone was rarefied and tumour mass
was lying just beneath skin & subcutaneous
tissue,

Adenocarcinonma.

16.4.80 Species $.Bovine,

112980, Breed s N.D.,
Sex ¢ Female,
Colour s Brown,
Age : T ycare,

Respiratory distress since 2 months,
exopthalmos of right eye - occassional
epistaxis. Slight bulging of the forehead,

An irregular fleshy dark brown growth
arising from the ethmoid region. Extended
anteriorly down into the nasal passage and
filled the paranasal sinuses, The frontal
bone was rarefied and the growth was
covered by skin and subcutaneous tissue
ouly. The growth also invaded the cramial
cavity and was pressing on the brain and
meninges.,

Histological diagnosiss: Adenocarcinona,
No,117
Date of entry : 7.5.80 Species ¢ Bovine.
Date & time of death : 14.5.80 Breed s Crossbred Jersey.
Owner : Pothen Philipose, Colour ¢ Light Brown.
Kadvil, . s
Remaman gal am, Sex o Female.{
Age s 6 years.

Clinical history

@0

Gross lesions :

Histologicel diagnosiss:

Copious mucous discharge from both
nostrils since 2% months, It had also
occassional nasal bleeding. Since the past
15 days there was bulging of the left

eyc ballssimee o fertmight,

A white soft fleshy mass arising from

the ethmoid region and laterally extended

to the left retrobulber region. It
posteriorly extended into the cranial cavity
and attached to the meninges. Focal areas
of haemorrhage and necrosis were noticed in
the tumour mass,

Adenocarcinona,



No., 118

Date of entry
Date & time of death

@0

Owner : Isnaliscth,
Engandiyoor,

Clinical history

B.5.80 Spccies s Bovine.
= - Breed ¢ H,F Jersey crosa,
Colour  : Black with
wirite spots.
Sex s Female,
hge s 2% years,

Exopthalmos of both eyes since one week,
Mucous discharge from both nostrids,
Slight respiratory difficulty. The animal
has taken back by the owner on 18.,7.80.

No., 119
Date of ensiry : 13%.5.80 Species ¢ Caprine
Date & time of death : 7.6.80, Breed : N.D
Owner s V.,P, Kunjunny, Cetap B WiiLe
Vallathuparambil, vex : Female,
hge : 4 years,
Clinical history - ¢ The animal had severe respiratory

Gross lesions

Histological diagnosis:

No, 120

Date of entry s
Date and time of deaths

Owner : K,Ramankutty,
M waye,

Clinical history -

distress since 1% months. There was

mouth breathing - exophthalmos of the left
eye, It was under cyclophosphamide therapy
(200 mg I/v weekly).

An irregular growth, fleshy in consistency
originated from the ethmoid region and
filled the maxillary sinus and anteriorly
extended upto #th of the nasal passage.
Turbinate scrolls were completcly
destroyed. The tumour tissue posteriorly
invaded the brain and laterally left
orbital cavity.

Adenocarcinoma,

21.5.80, Species s Bovine,

1.7 80 Breed s N.D
Colour s Brown.,
Sex : Female,
Age : 8 years.

It had severe respiratory distress
since 2 months, Exophthalmos of the
left eye, The animal was in full term
pregnancy.



- e

An irreguler fleshyfwhi.e growth arising
from the ethmoid region and filled the para-
nasal sinuses. The growth laterally
invaded left retrobulbar region. Ahnteres
iorly it excvenaed + oI wne nasal passage.,
Periphery of growth revealed focal areas

of necrosis,

Gross lesions

'Y

Histological diagnosis: Adenocarcinona.

No., 121
Date of entry ¢ 28.5.80 Species ¢ Bovine.
Date & time of death : 29,6,.80. daxeed ol
Owner : K.S. Madhavan, Colour ¥ Sleck
Vadakkupurath Veedu, : Sex : Female
Shertali, ;
hge ¢ 4 years.
Clinical history ¢ The animal had respiratory distress

since 2 months. Blood tinged mucous
discharge from both nostrils, The animal
was b6 months pregnant. Exophthalmos of
the right -eye.

Gross lesions

20

A fleshy dense growth arising from the
ethmoid region and filled the paranasal
sinuses. Laterally it cxtended into the
right retrobulber region. Focal areas of
haemorrhage were observed on the growth
and periphery of the growth showed necrosis,
The growth destroyed cribriform plate and
invaded into the brain., The right parotid,
nandibular and retropharyngeal lymphnodes
were enlarged to the size of a lemon and
extreme nmctastatic foci were noticed,

Histological diagnosis: Squamous cell carcinona.

Ho, 122,
Date of entry ¢ 30.5.80 Species : Bovine
Date & time of death ¢ 19.6,80. Breed ¢ Crossbred Jersey
Owner : Karappan, ' Colour ¢ Brown.,
ﬁgfg?thll Veedu, T i
Age ¢ 10 years.
Clinical history : Severe respiratory distress since 1%

nonths, Epistaxis was also noticed,
Occasional nmucous nasal discharge -
Exophthalmos of the left eye.

A reddish hard growth arising from the
ethmoid bony spicules, It extended into

Gross lesions

%0



distological diagnosis:

Jo., 123
Date of entry :

Date & time of death R

Owner : Sarada,

the left retrobulbar region and paranasal
sinuses and completely cstroyed ethmo-
turbinates, The tumour mass also invaded
cranial cavity and pressed the cerebrunm,
Focal areas of haenorrhage 'and necrosis
of tumour growti.

Undifferentiated carcinona.,

3.6.80 Species : Bovine.
12.6.80 Breed ¢ Crossbred
Colour : Browth with

white spot,

Kuriyakott House,

Potot.

Clinical history :

Gross lesions

23

Histological éisgnosis:

No, 124

Date of birth
Date & time of death

ap

Owner : P.C. Varghese,
Palathil,
Edthwe,

Clinical history

20

Gross lesions

oo

Histological diagnosis:

Sex

Female.
Age : 0 years.,

Respiratory difficulty was noticed since
2 months, Intermittent dpistaxis,
Animal was 6 month pregnant.

A red hard growth arising from the ethmoid
mucoga and filled the paranasal sinuses.
Extreme haemorrhage and bony spicules were
seen embedded in the growth, It invaded

the cranial cavity and adherd to the brain
and compressed the cerel. um, "~ Haemorrhages
in the meninges.

Squamous cell carcinoma,

11.6,80
Species : Bovine,
Breed ¢ Swiss Brown
Colour ¢ Brownish black
Sex ¢ Fenale
Age ¢ 3 years,

Severe respiratory distress since one
nonth, Muecous discharge from both
nostrigl). The enimal was pregnant,

& herd fleshy growth arising from the
ethmoid region filled the paranasal sinuses,
It extended 3/4th of nasal passage and
pherynx, The head lymphnodcs moderately
congested & oedematous,

Undifferentiated carcino..a.



No.125

Date of entry

Date & time of death

Owner : K., Thressamna,
Udayanapuran,

Clinical history

Gross lesions

no

£y

Histological diagnosis:

No, 126

Date-of entry

Date & time of death

Owner : Pig Breeding Farm,
KAU, Mannuthy.

Clinical history

Gross lesions

Histological diagnosis

No, 127

Date of entry

Date & time of death

Owner: : Capt. P. Nair,
Moothedath,

Clinical‘history

e
El

Q
e

20

LYY

a0

13.6.80 Specics s Bovine,

25.6,80 Breed s ND
Colsur : Brown,
NP P Lelladc,
Lge s 7 years,

The animal had severe respiratory distress
since 3 months. Mucous nasal discharge with
traces of blood. A lemon sized swelling
over the forehead region was observed since
2 weeks,

The tumour growth was involving the ethmoid
region and extended to the para nasal
sinuses, The growth revealed focal areas
of haemorrhage, necrosis and bony spicules,
The growth was moderately firm and hard.
Metastatic foci on the ¥etropharyngeal
lymphnode,

Adenocarcinona,
17.6.80 Species s Porcine,
17.6.80 Breed : Yorkshire.
Colour : White
oex : Penale,
Lge § 2 years 2 months,

Intermittent Epistaxis since 4 months.

It also exhibited severe respiratory
distress,

A small growth arising from the ecthmoid
bone and extended into the frontal sinuscs
growth revealed haemorrhages. The nasal
mucous membrane oecdematous and congested.

Undifferentiated carcinoma.

17.6.80 Species ¢ Bovine
19.8.80 Breecd g -H.2,
Colour ¢ Black with white
strips
Sex s+ Female,

Age : 8% years,

Severe respiratory distress, exophthalmnos
of the right eye. Animal - was'8' months
pregnant,



Gross lesions

00

Histological diagnosiss

No,128

Date of entry
Date & time of death

Owner: K, Ayyappan,

Kanyath Veedu,

Engandiyoor,

Clinical history

Gross lesions

L]

oo

Histological diagnosis:

No. 129

Date of entry
Date & time of death

Owner : Gopi, N,
Nadhawakattil,
Malaparamba,

Calicut.

Clinical history

Gross lesions

a0

LY

: 16

An irregul ar reddish tumour arising from
the ethmoid region which extended to the
niddle of the nasal passage. Numerous bony
spicules werec embedded : 1 the growth. The
growth also extended to the pharyngeal

passage and right retrobulbar region, Decper
part of the growth revealed necrosis., It

invaded aand  covered uhe cranial cavity
and formed acdhesion with meninges.,

Squanous carcinoma.

21.6.80 Species : Bovine

11:7.80 Breed s N.D
Colour : Black
Sex s Pemale,
Age : 8 years,

Respiratory distress since 1% months,
Exophthalmos of the right eye., Aninal
was pregnant 8 months. Mucous discharge
from both nostrils,

An irregular growth originating fronm

the ethmoid regions Dark brown in

colour and extended 3/4th of the nasal

cavity and down to the pharyngeal passage.
The growth was necrotic in the deeper
portion. It also invaded right orbital fossa
and posteriorly it extended to the cranial
cavity and formed adhesion with meninges.

Undifferentiated carcinona.

22.6.80 Species : Bovine
22 5,80 Breed : N.D

Colour : Browm.

Sex ¢ Pemale,

Age : 6 years,
Exophthalmos of both eyes, Frontal

bulging since 15 days,

Sero sanguinous nasal
discharge.

A whitish, firm and encapsulated growth
arising from the ethmoid region extended
into the maxillary and frontal sinus and
1/3rd of the nasal cavity. The growth
encroached the cranial cavity destroying
cribriforn plate and formed adhesion with



distological diagnosiss

the meninges, Frontal bone undergonc
osteolysis and tumour g >wth bulged as a
mass covering skin and subcutanecous tissuc.

Squamous cell carcinona,

No, 130
Date of entry : 24,6,80 Species ¢ Bovine,
Date & time of death ¥ S.Tn80 Breed ¢ Crossbred
Owner: X.S. Fopalekrishnan, Sex ¢ Female
Asok Vihar, Colour : Light brown.
Tripunithura,

Clinical history

Gross lesion

Histological diagnosis

Na,1%1,

Date of entry
Date and time of death

Owner V.Krishnankutty Menon,

®s

°0

20

Kizhakee Veetil,

Nayakkanal,
Trichur,

Clinical history

Gross lesion

Histological diagnosis

lLge s 7 years,

Severe respiratory distress since
1z months - Mucosanguinous nasal

- discharge - exophthalmos of the right
eye since 1 month - Frontal bulging.

A growth arising from the ethmoid region
which extended into the maxillary, frontal
and sphenoid sinuses and anteriorly it
come upto the external nares, It also
extended down into the pharyngeal passage,
The growth was irregular, soft and fleshy
and the periphery showed necrosis. It
also invaded the cranial cavity and
compresscd the brain tiisue.

Undifferentiated carcinoma,

28.6,80; Species s Caprine.
24.7+80 Breed : ND
Colour : White
Sex ¢ Female,
hge ¢ 8 years,

Severe respiratory distress since a
fortnight - mucopurluent nasal discharge
— pressing the head on objects - 4 lemon
sized swelling on the forehead.

A greyish white fleshy irregular mass
filled the nesal cavity and anteriorly ex-
tended upto half of the nasal passage.

The left side frontal bone rarefied and
bulged as a mass covered by skin and
subcutancous tissue. & polyp 4-6 cm., was
Seen in the mterior part of the tumour.
The mandibular lymphnodes were hyperaemic
and oedematous,

Adenocaroinoma,



No, 1%2
Date of entry s 4.7.80 Species 3 Bovine,
Date & time of death : 30,12.80 3reed s ND
—_ Colouxr ¢ Black.

Owvmer: K, Krishna Das, o “

Zlayedathu House, vex ¢ Female,

CP,, i —1 ° A

sl Lout=16 Age ¢ 6 years,

Clinicel history ¢ Moderate respiratory distress since

1 month, ilucous discharge and occasional
¢pistexis. The animal was pregnant.

Gross lesion, 3 A osmall growth arising from the ethmoid
recgion and filled the parsnasel sinuses.
The growth revealed focal area of hacmo-
rrhage and necrosgis,

Histological diagnosis:ldenocorcinome,

No. 13%,
Date of entrw $ 5.7.80 Spccics @ Porcine,
Date & time of death : 9.7.80 Breed ¢ Yorkshire,
) # r ¢ White,

Owner : Gynaecologist, olour L

Polyclinic, ovex ¢ Female,

K amnkulam,

SR8 Lege $ 2 years 6 months.
Clinical history 2 Intermittent cpistaxis since one month
and sc¢vere respiratory distress.

Gross lesions 3 & fleshy greyish colourcd grape sized

growth originating from the ethmoid

region and extended half of the nacal
avity. Focal arces of cystic dilatation.

Destruction of cribriform plate and
adncsion to the meninges Mandibulor
lymphnode moderately cnlarged & oedenatous

Had cirrhosis of liver,

Histological diagnosis: Squamous cell carcinoma,

No, 134,

Date of entry : 14.7.80 Spceies’ ¢ Bovine,
Date & time of death : 12.8.80 Breed ¢ Crossbred
Owner s C, Gopalakrishnean, Colour 3 Brown.
Cholayil Veedu, o o e
Kanjonny. oex ¢ Female,
Lge ¢ 6 years,

Cliniczl history - bovere respiretory distress since 2
montns - cxophthalmos of the left
eyc - -.mucous nasal dischorge,



* 10 e

Gross lesions 2 & cheryyy red growth originnting from

tab ethmoid region and extended anteriorly
5-7 cm to the nasal passege, The growth

w¢8 rough ond gritty to touch and

contained Tbony spicules. Both retrophoryng

al lymph nodes enlorged to the gizc of 2

lemon nnd metastatic foci were present,

he growth revealed focal areas of necrosgic,

Metastotic focl were present in mandibul -r

and parotid lymphnodes.

Histological diegnosis:iddenocarcinomn,

Ng, 135,
Date of entry t 23.7.80, Species 3 Bovine,
Date & time of death : 28,7.80,. Breed s D
Owner s P, Nonu, Colour s Brown
' Perunundassery, o
; R o bn H fomale
kr0oT, L Fenale.
Lge : 5 years,
Cllnlcal nistory : SuVufG respiratory distrcss ~ sero--
sanguinous nnsal discharge. Animal is
in recumdent position Ulnce the last
4 days.
Grosg lesions : & large fleshy growth attached to the

ethmoid rogion and containzed many cystic
dilatation. Focal arcas ‘of necrosis and
suppuration were observed on the growth.

Histological disgnosis: Squamous cell corcinomn.

No. 136,

Date of entry : 24.7.80 Species @ Bovine,
Date & time of death : 4.9.80. - Breed ¢ Crossbred Jerscy,
Owner : X, Korunsokeran, Colour : Brovin.
Kunjippally Houce,
b '\ o B4 '; al _).
Thottada. H Fbll. le
Lge s 4 years,
Clinical history 3 onoring since two weeks back.,  Inter-
nittent epistaxis - exophthalmos of the
left eye. woevere respiratory distress,
Gross lesions 3

s Loerge moderately hard cencapsulated growth
filling the frontal sinus ond extending
into the maxill-ry sinue and projecting
into phrrynx. There woe complete
destruction of turbinastes and growth coue
down to the lower tnird of the nasal
cavity. The growth wes ¥ greyish white
and saowed foonl arers of abcrosis.



s 20 =

The growth had perforated the cranial
bone and hnd coused adhesion with the
cercbrum. It 2lso invaded and filled
left retrobulbar region.,

distological diagnosiss Squomous cell eorcinomn,

N0, 137,

Date of cntry s 30.7.80, Species ¢ Porcine.,

Date & time of denth : 30.7.80 Breed ¢ Yorkshire,
Colour : White

Owner : University Pig Faram,

Monnuthy, vex : Fenale,
Lge t D yeors,
Clinical history ¢ Intermittent epistazis, respirntory
distress snoring.
Gross lesions s Soft fleshy like growth originating

from ethmooid region, . extended 1/3rd of
nasnl passoge and occluded the nasal
cavity. In some arceas systic dilatation
were observed, It invaded the cranial
cavity snd formed odhesion with meninges.,

Histologicel dinmgnosisshdenocarcinome,

No, 138

Date of entry 2 1:8.80 Species 3 Porcine,
Date & time cf death : 6.8.80 Breed ¢ Yorkshire.
Owmer : Gynaccologist, Colour : White
Kunnemleul o, OCX ¢ Pemcle,
Lge : 3% yenrs,

L1

Intermittent cpistoxis since one month,

Clinical history
Severc rcespiratory distress,

Gross lesinns

20

A fleshy greyish colourced growth originnting
' from the ethmoid mueosa and 3-4 cm
anteriorly, Focal arens showed cystic

like speoces, Rarefacetion of

ethmoid bone, Suppuration wasnnticed

in focal arens in deep laoyers of tumour
growth., Retrophrryngesl lymoh node moder-
ately enlorged end on section diffuse
whitish foci were noticed, Cirrhosis

of the liver,

. ; . 2 ;
Histologicel disgnosisshdenocnrcinoma.

No, 139

Dote of entry

.2 5.8.80 Species ¢ Bovine,
Date & time of death. 3 8.8.80 3reed ¢ Crossbred Jersey
Owners: K., Sankarapillai, Colour ¢ Greyish- Brown,
Kottorathil, Sex ¢ Feunle,
fimbal opuzha, - Lge ¢ 12 years,



s 21 ¢

L1

Clinical History Respiratory distress and intermittent
nesal discherge since three monta., Zxo-
pathalmos of the right eye since a month.
Slight frontal bulging also noticed.

lesion

G2
H
)
mn
&)

wo

L large fleshy, moderately necrotic
masse of growth elmost filling the
frontzl sinus and extending into lower-
down, The growth extended into the
mexillary and palatine sinuses perforsted
sligntly B% into the cranial cavity.
It also filled right retrobulber region.
- Head lymphnodes moderately enlarged, pale
and oedematous,

Histologicel diagnosis: Adenocercinoma,

No, 140
Date of entry

(73

7.8.80 opecies Bovine,

16,11,80, BSreed

Crossiwred Jersey,

®2

Date & time of death

o9

Owner : University Livestock Colour * Brown,
Farm, Thiruvazhamkunnu, Sex ¢ Female
Clinical history ¢ Severe respiratory distress since 1 month,

Mucopurulent discharge from both
nostrisl, IExophthalmos of the right
eye, Bulging of the forehead,
Gross lesions A ¥ hard cherry red growth arising from
the ethmoid region and filled almost
all parenasal sinuses and right orbital
fogsae, It perforated the frontal
bone and covercd by skin and subcutancous
tissue. Head lymphnodes were moderately
enlarged, hyperamic and oedematous.

Histologicel diagnofsis:fdenocercinoma.

No,141
‘Date of entry s 17.8.80 Specics : Bovine.
Date & time of desth 3 25,8,80  breed : Crossbred Jersey
Owner ¢ C.M, Abrahem, Colour : ned
Kakkode, Sex s Female,
| Lge : B years.
Clinical history ¢ Respiratory distress since 2 months -

mucopurluent nasal discharge inter-
mittent epistaxis,

Gross lesions ¢ An irregulear fleshy whitish growth
arising from ethmnoid rcgion and filled
ethmoid sinus, dcstroying ecthmoturbinatcs,
It also extcnded upto 2/3 of the nasal



20

cavity and pharyngeal region, The
growth revealed focal arcas of
necrosis,

Histologicel diagnosis: Adenocercinoma,

CE)

No.,143
Date of “ntry $12.8.80 Specics ¢ Bovine,
Date & tiume of death s 17.9.80. Breed ¢ Crossbred derscy
Owner ¢ LKudran Namboodiri, Sex s Female,
Hlsom, -

Colour ¢ Brown.

Lge s 8 years,
Clinicel History s Respirstory distress since 2 months,

Exophthalmos left eye. 2 month pregnant,

Gross lesions $ 4n irregulor reddish growth arising

from the ethmoid region and filled
paranasal sinuses and invaded into
retrobulbar region, It also destroyed
he ethmoturbinate bones and invaded
cranicl cavity. Focal arcas necrosis
were observed on the growth,

Histological diagnosis: Ldenocarcinoma,
No, 143

Date of Entry : 18.8.80  Species : Bovine,
Date & tilﬂc Of dCath o 17»9080 Breed

o

Crossbred Jersey.

LT

i) '] e A
Owncr s K. Sreekumaran, Colour * el
Kozhupulli tHouse, Sex s Fenmale,
Wadakkancaery. "
Lge : 8 years.
Clinical history s Bxophthalmos of both eyes - moderate

respiratory distress, Mucopuruluent
nasal discharge - forchead bulging.

Gross lesions ¢ An irregular soft growth arising from
the ethmoid region and filled 2/%xrd of
nogeal passage, The growth revealed
necrosis and bony spicules, It also
invaded the frontal and maxillary
sinuses and therc was eroegin of frontal
bone., Retrophoryngeal and mandibular
lymph nodes were enlarged and revealed
metostatic foci. The growth penetrated
the cranizl cavity and formed adhesion
with the megingos.

Histological disgnosiss Sguamous ccll carcinoma.



No, 1
Date of entry s 27.8-80 Specics : Bodine,
Date & time of death ¢ 6.11.80 3reed : Jersey,
Owner : Ruiglonal Artificial Colour s 3rown.,
Insemination Centre, - A
Alwaye., pex 2 Lo,
.L.-.g(, H 8 yu ars,
CliﬂinJl H:is‘torye s R )(ﬁplrmt )I‘y dlutl’ ge Sil’]cﬁ C)' Il‘l)n‘t:lu°

Mucous nasal discharge €ince threc montas,
Sxophthalmos of right ¢ye since 2 months,

Grogs lesions. : 4 large fleshy derk browm gfowta ayising
from the cthmnid region sand extending
upto 2/3rd into the "nasal passagec. Prc
turbinate scrolls have been destroycd by
tunour growth., The tumour ingnlves more
to the rlgat gide than the left., It
invaded the frontal sinue partly extended
into pharynx, Posteriorly it pierced
. the lamina cribrora. and for-med adhesion
with the meninges and cerebrun, Masges of
clot in the tumour tissue and above
cercbruit, The hezd lymphnodes moderately
enlarged., =

~distological diagnosiss Adenocorcinoma,

No., 145
Date of entry : 31.8.80 Species ¢ Bovine.
Date & time o death : 18.9.80 Breed ¢ Crossebred Jersey
Owner s J.X, Eatharunny, Colour s Light brown.\
Chavakkead, Sex : Female.,
Age s -7 years,
Clinicel history : Severe respiratory distress since 2

montns. Bulging of the forehead mucous
nasal discharge. Intermittent epistaxis.

A cherry red irreguler growth arising
from the ethmoid region, The growth is
hard in consistency and contained numerous
bony spicules. It anteriorly extended
uptox of the nnsal pagsage and filled the
paranagal sinuses, It pierced cranial
cavity and formed adhesion with meninges.,

Gross lesions

*0

i‘#
Histological dlﬂvnoals° Adenocarcinoma.,



Date of entry 3
Date & Time o death
Owner s Remen,

Kallingal House,

Iyyal,
Clinicel History H
Gross lesions H

Histological diagnosiss

3,9.80 Species : Bovine,

24,9.80 3reed ¢ 5.F Cross,
Colour s Black with strips.
vex s Female.
Age .2 4 ¥ years.

Intermittent nesal discharge since 3
wecks, Respiretory distress and mouta
breedhing., DLater cpistoxis wag noticed,

4 large fleshy mass of growth involving
the ethnoid region and extending into
frontal and maxillary sinuscs, Many
parts of the growth revealed nccrotic foci
and bony spicules, Retropharyngcal
lymphnodes were enlarged and revealed
metagtatic foci, It pierccd the cranial
cavity and formed adhecsion with the
neninges and cerebrun,

Adcno Carcinoma,
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Table I

Details of animals bearing tumours of the nucosa of the ethrmoid

———m—-u_——-—mann-—---——-——---————-n—-———n-—--——————-—----i——-—--—-—-----———-—-—------—--——_—————-

o

Animal Exopthalmos Aga Nasal discharge Frontal bone Pregnancy Type of
Ho o Right Left Bilateral Mucus Blood perforation tumour
93 v - - 7 yoaro + - - - A.Co
ol o - - 9 years -~ + - S.C.C.
95 “ + - 7 years + - + - A.C.
96 - + e 7 years + - - - U.C.

9% - o+ - 6% years - . + -

9@ - - - 7 years - + = - A.Cq
100 - + - 8 years + - - - A.C,
101 - . - 6 years + + v o 85.8:Cs
102 + @ - 8 years + - “ - S.CeCo
103 #* - - 5 years + - - A.C.
104 + - - 3 vears - + + E.C.Coe
105 “
(Porcine)e - - 3% years o #* + - "h.C,
107 it - - 4 years + + - - U.C,
108 £ - - 5 years e + - - A,.C,
109 = + - 9 years + - - - ACo
110 + - - 9 years + - - - S.C.C,
11 - R - 12 years + o - - A.C
112 + - - 8 years + + + ' + A.C.
113 - - - 7 years + - B - S.CeCs



Sl, Animal Exopthalmos Age Nasal discharge Frontal bone Pregnancy Type of
No. No Right Left Bilateral Mucus Blood  perforation tumour
20, 114 - - - 3% years + + - - B0l
21, 115 - - - 7T years + & + - AoCs
22, 116 - - o 7 years - + + - Lot
29, 117 - + - 6 years + - + n Al
2L, 118 - - + 2} years + - - -

25, 119 - + - 4 years + - - - A8,
26, 120 - + - 8 years + + - + AJC.
e 121 + - - L years + + - + S.CeC.
28, 122 - + - 10 years + + - - 6
29, 123 - - - 6 years + + w ry §.6.0,
30, 124 - - o 3 years + + - + Vel s
31, 125 - e - 7 years + + + : - A.C,
32, 126 - - - 3% years + + - - UeCo
33« 127 - - - 81 years + - - & S+CeCo
34, 128 + - - 8 years + - - - Wls
35, 129 + + + 6 years + + - - © ReCeCo
36, 130 + - - 7 years + + + - Uele
37. 131 - - - 8 years + - + - Bl
38, 132 o - - 6 years + - + A0
39. 133 - - - 2}years - - - SeCeCo
Lo, 134 - + - 6 years + = - o A.C.
41, 135 B - - 5 years = + - - B.0als
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APPENDIZX

Details pf animals bearing eithmoid tumour
( Subjected to detailed investigation )

Bl Date Source Sex Breed Ase in years Date of death demarks.

N0 b ___,N____;____~_,, ______________________ e el s . S o e i e e o AT

(1) (<) (3) (4) (5 (6) (7 (3)

1. 4-1-198C Calicut Pemale CBJ 7 8~1-80

2. B=1=1980 Alwaye ¢35 C3Jd 8 2 1=1-80 Left eye bulged

3. 16=-1-'80 Anthicad o5 CBJ 9 19-1-80

fu . 18=1=1980 Panimbie 3 CBJ 8 21-1-80

Se . 29=1=1920 Chavakkadu . D 12 Begeeist Left eye pretraded

6, B=2-1980 Thiruvazhamkunnu ¢4 C3J 10~-2-80

T+« 18<2-1980 Quilon CBJ 9 24-3-80 Left eye

e 45221980 Vaikom Heifer CBJ g 50380

G¢ I5=2=1980 Vaikomn Pemale C3d 8 16-2-80 Right eye bulged

10. 15~2-1980 Udayanapuran 5y Goat b 1=5~"80

11 19=2-1980 Edathwan i3 C3J 2% e lf S o 314

12 20-2—1550 Pattikkad 3 C3d 6 5-6—-1'30

13. 22-2-1980 Mannuthy - CBJ 6 22—2-éO Frontal wvulging

14. 15-5-1980 Shertalai 93 Brown 24 Right eye dbulged Frontal
Heifer Cross Prbging.bulging.

15« 171980 Chalakudy Female Jersey 5 20~-4+~80 Right eye elight bulging

cross Respiratory distress, S
nasal discharge, Calved
months back.
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19.
20,
21,
224
25.
24

25
26.

27 »
28.

26-3-1980

28~3-1980
29-3~1980
5——4-1980
12-4-1980
13-4-1980
16-4-1930
22-4-1980

7-5-1980

B=5-1980
15=5-1860

Zl=5=1950
2051980

30-5~1980

3~6—1980

11-6-1980

Calicut

Parzppanangadi

Kaiparembu
Triprayaxr
Kulavoox
Mannuthy
Chunkakkad
Mullassexri
Ramamangalamn

Engandiyoox
Kondooxrkazra

Chalakkudy
Shertallai

Mala

Pattor

Edatawa

Fardale
Bullock
Cow

Pig
Cow
Female
Cow

Cow
Goat

Cow
Yeehcor

Cow

Cow

Female

Jersey
Cross.

CBJ
ND
CBJ

LWJ
C3J
CBJ
CBJ

ND
CB

CBJ

Veehoox

breed
CBdJd

ND

Cross

~

(O))

T —— —— - e S S S——

12=7-80
25-5-80
16-6-80
12=4~80
13=4-80
15-8-80
11~5-80
14-5-80

G S D " € — | — O o ] Y AT — o

Snoring, leit eye bulged.,

Tight eye bulged

Left eye bulged out.Respir. to-
distress.

It had respiratory difficulty-
Nasal discharge.

Respiratory difficulty witk mv
genious discharge.No eye bulgily,
Slight asymetry of the eyes,Abl
nal type respiration. Holdin;
head upwards, Epistaxis.

Ails since 2 months., MiCGSangn.
é¥scharge. Despiration difficvit

Snoring sound since 2 months.

Animal teking food and water,
condition feir. 9 months preg
On pressing, lower part of th
right side of the nasal passe
dull ., Delivered on 4.,7.80 is w
week,celf dig on 7.7.80




°oa
02

32, i, —~6—1980 Udayenapuram Female WD 7 25=5-80 Calved 1 wceek back The anir:l
T respiratory difficulty and :3pi
axis since 1 month. No bul yir

) : eye ball. Mucosengninous 1 182
dischairge. Animsl pror in 2ou

tion.
%%, 17—-6-1980 Mannuthy Temale 1YY 9 17-6-50
34, 17-6-1960 Ermalkulam CBJ H.JF. 8% 20-8-80 Slight frontal perforatica.
T8, 2l=b=198iL CxB C x B 8 11730
36, 22-6-1980 Female Cx3B 6 22-5-80 Both eyes protruded. Irontel &
ing. Advenced stage, Calvel 6

months back,

37, 24-56-1980 Tripunithure Cow CBJ i 9-7-80 Left side of the face is bulgc
out, Mucosangninous nasal dic
rge, Nasal dischargc an€ rest
tiony difficulty noticed sincc

months.

38, 28-6-1980 Tricbhuy A CB Goat 7 24~7-30

39,  4-T7-1980 Gdlicut Female Cow 6 30-12-80 5 montis pregnant., Epistaxis
occaskonally sgince 2 months e
discherge., Respirvatory diffic
Delivered and the ca’ f digd o=

| . 28-12-1980,

40, 5-7-1980 Kunnamkulam Female Pig LWY 4 9-T7-80

41 14~7-1980 Kanjany Femaie ¢X B T 12-8-80

42, 23-7-1980 Aroor Female  CBJ 5 26~7-80 Snoring noticed 3 months back,

Calved 2 months back, Res pir°“
difficulty with mucosangnino:

nagel digcha po Animel ig ix
cumbent position for tiae last 4 years
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s
s 4 ¢

4%, 24~T7-1980 Tottade Female C xB 4 4-9-80  Snoring stePted from 2-7-80.
Epistaxis Noticed,

44, B30=T7=1930 Mannuthy Male LWY 3% 0-7=-80

45, 1-"-1980 Kunnamkulamn Femele Pig o

: 2 months
25 days  6-8-80

46. BH5-8-1960 Ambalapuzne Female CxB E 8-83-80 Calved 4 months back,Respiratory d
culty started 1 month back, ZRight
bulged out., Slight frontal bulgin
also noticed.

47. T-8-1980 Thiruvazhankunnu Female CBJ 8 16-11-80

48, 17=-1980 Makkada Female GBdJ 6 25-8-30

49, 12-5-1980 Thazhekkad Femaele C x B 9 16-9-80

50. 18-8-1980 Wadakkenchery Female Cx3B 8 17-9-80 Calved 10 monthe back. Both eyes
moderately protruded. Respiratory c
tress and nasal discharge noticed :
1 month,

51« 27=8~1980 Alwaye Bull Jersey 8

11 deys 6-11-80 Respiratory distress noticed simce

months Exopthalmos of the right ey

52¢ 51~5—19B0 Trighoy CB3J 6 18-9-80

5%. 3=-9-1930 Eyyal Pemale Hels 4% 24-9-80 Respiratory distress calved 3 mont
backs

54+ 17-9-1980 Nenmare Female CBJ 5 24-9-80

55» - 19-9-1980 Poruthur Female C x BJ 8 14-10-80

56, 24—-5-1980 Alwaye Female C x BS 7 14-10-80 Respiratory distress.Nasel disches
Exopthalmos of the right eye,

GTs ZT=9=180 Thiruvazhemkunnu Female TB5 8 SO S O—Eatred—three—bines




57«
58

59.
60.
61,
62,

Ot o
65.

66.

27-9~1980
%0~9-1980
50--9-1980
7-10-1980
25-10~180

4=-11-1880

4=11-1980

6~11-1980
15-11-1980
1-12-1980
10-12-1980

11-12-1980
18~12-1980

20~12-1980

iruvazhemkunnu
hnnutny
annuthy
Kunnamkulail
Calicut

Calicut

alicut

Vaikorn

Ealicut
Calicut
dialilicTabis

Kunnamnkulan
Vyttila

Angamali

;}.‘f

FPenale
Female
Female
Boaxr

Heifer
Female

Femeale

Female

Fenale

Female
Female
Fenale
Female

Female

Pig

CBJ

ND

CBJd

C3d
CBJ
LWY
CBJ

C x 3B

21-10-80
9-10-80
9-10-80
10~=10~-80

9-11-80

20~-11-80

17=11=80

7-12-80

5-12-80

28-12-80
1=12=80

Calved threc tinmes

Returned to the owner

Left eye protruded, Dry animal,
respiratory.

Sudden bulging out of the left eye
1 wéek back. Muco-sangninous ncsel
discharge, calved 4 times,
Respiratory difficulty noticed sinc
1 week.

Calved two days ‘back. Epistaxiceis
noticed since 1 month. Resgpiratory

difficulty no eye bulging orel bre:-

Calveé 4 times.Sever respiratory
distress., Slight assymet of the lei
eyec.

Epistaxis noticed since 1+ months.
Severe respiratory difficulty.

93004



