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Carcinoma of the ethmoid mucosa is an important neoplastic con-
dition affecting the different species of animals. In recent years there 
his been considerable increase in the incidence of this neoplasm. During 
the last seven years, investigations were undertaken in the Department 
of Pathology to understand various aspects of this tumour. /n vitro 
cu{tivation of the tumour cell is one of the means of cell biology study. 
Systematic approach in this field of ethmoid carcinoma is still lacking 
Attempts made by Jayaraman et al. (1979), Sulochana (1980) and Pos= 
pischil eta/. (1982) to cultivate the bovine ethmoid cancer cel Is in vitro 
were not successful. Though, the intranasal tumours of sheep (Yonemichi 
et a/. 1978), bovine ocular squamous cell carcinoma (Sykes eta/. 1957. 
1961; Kleinschuster et al. 1979 and Heeney et al. 1983) and ovine squa-
mous cell carcinoma arising at different sites in sheep (Jun et a/. 1978; 
Al-Yaman and Willenborg, 1983) have been cultivated successfully. In 
the present study, an attempt was made to culture the neoplastic cells of 
ethmoid cancer in artificial media so as to study the biological behaviour 
of the cancer cell. 

Materials and Methods 

Source of the tumour: 

For tumour tissue collection, nine tumour bearing cross-bred cows 
were brought to the College of Veterinary and Animal Sciences, from 
different parts of Kerala. Three tumour bearing female goats were obtained 
from AICRP on Goats, Mannuthy. 

Collection of the tum:~ur tissue: 

All the procedures were carried out in sterile conditions. Six cows 
and three goats were euthanized and the tumour tissue was collected in 
Hank's balanced salt solution (HBSS) containing antibiotics. Care was 
taken to avoid necrotic area. From three cows, tumour was collected 

~ surgically. 

* Part of the M. V. Sc. Thesis submitted by the senior author to the Kerala Agricul-

tural University, Mannuthy, Trichur. 
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Tissue dissociation: 

Fresh tissue was selected and washed a couple of times with 
HBSS. It was cut into small pieces with the help of sterile scissors and 
washed with HBSS. The pieces were then transferred to a 250 ml flask 
containing 100m1 of 0.25% trypsin (Difco) in HBSS with antibiotics. 
Teflon coated magnetic stirring paddle was put inside the flask. The 
flask was placed over a magnetic stirrer. After ten minutes of stirring, 
the supernatent was poured off and replaced with fresh 100 ml of 0.25% 
trypsin in IaBSS. The flask was again placed over the magnetic stirrer 
and stirred for 45 minutes. 

Preparation of cell suspension: 

Five ml of serum was added to the trypsinization flask to inactivate 
the trypsin. The suspension was sieved through double layer of muslin 
cloth and collected in a sterile flask. The suspension was centrifuged 
at 1000 rpm for five minutes and the cells were washed with fresh HBSS., 
Finally the cells were suspended in growth media i. e., HBSS, TC 199 
(Difco) and Dulbecco's modified Eagle's media (Difco), supplemented 
with 10 to 20 per cent calf serum. The antibiotics were added at the 
following rate: 

Penicillin 200 lu/ml 
Streptomycin 1501uJml 
Gentamyin 50 lu/ml 
Nystatin 100 lu/ml 

As a growth promoter, insulin (Boots) was added in three experi-
ments at the concentration of 0.1 lu/ml of the growth media. 

Seeding of the cells: 

The concentration of the cell was adjusted approximately to 10~ to 
107 cells per ml. The cells were seeded at the rate of 10-12 ml per 
125 ml.tissue culture bottle,12 ml~ per milk diluting bottle and 1-1.5 ml per 
test tube in a monolayer protocol. All the tubes and bottles were in—
cubated at 37°C. 

Control: 
'Vero' and 'Wish` cell lines procured from Amala Cancer Hospital 

and Research Centre, Trichur were seeded along with the experimental 
cultures using Eagle's medium with 5% calf serum. 

Results and Discussion 

The tumour cells obtained from cows did not show any evidence 
of growth. Though, for the first 48 hours, tha cells were seen adhering 
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on the glass surface but subsequently they got detached. Dye exclusion 
technique using trypan blue for cell counting showed increased number 
of dead cells in the suspension. The cultures to which insulin was 
added, did not show any improvement in growth. There was no 
difference in the survival and growth of the cells in any of the three 
media used. Replacement with the fresh media also did not rescue the 
cells. 

Jayaraman et a/. (1979), Sulochana (1980) and and Pospischil 
eta/. (1982) also reported failure of bovine ethmoid cancer cells to grow 
in vitro. No reports have so far appeared on successful cultivation 
of ethmoid cancer cells of bovines. As the tumour is deep seated in the 
paranasal sinuses and it has access to the air that is inhaled and exhaled, 
the tumour tissue often gets heavily contaminated with microbes. Besi—
des this, forced respiratory movements made by the ailing animals as a 
result of blockage of the nasal passage favours more contamination. To 
prevent this contamination, heavy dose of antibiotics had to be used. 
This perhaps would have interfered with the growth of cancer cells. 

Sulochana (1980) attributed the failure of the growth of the 
tumour cells in culture media to the absence of certain essential un-
known factors required by the tumour cells for growth. It is obvious 
that these factors are only present in the primary hosts. However, the 
tendency of the cells to adhere to the glass surface for the first 48 hours 
is an indication of the presence of viable cells and their ability to 
multiply. The condition of the tumour tissues taken for tf~e culture 
would have also contributed to the death of cells. The disease is diag-
nosed at a very late stage and by this time most of the tumour tissue 
would have undergone necrosis and cells from the necrotic area may 
perhaps liberate certain substances toxic to the viable cells thereby 
causing their death. 

Growth of the established cell lines Vero and WISH, under the 
same culture conditions as employed for ethmoid carcinoma cells, grew 
well (Fig.1). This observation ruled out the possibility of the media 
being deficient to support the growth of the cells. At the same time the 
observations perforce leads to the conclusion that the ethmoid cancer 
cells might require certain essential nutrient factors for growth. Insulin 
was shown to have a growth stimulatory effect on cells when grown in 
culture media (Gey and Thalhimer, 1924). Leslie et a/. (1957) showed 
that an increase in nucleic acid synthesis accompanied insulin treatment. 
!n the present study, insulin incorporation on three occasions did not 
show any improvement in the growth potentials. 
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Several other carcinomas of the bovine origin have been reported 
to be successfully cultivated in vitro. Sykes et a/. (1959, 1961) and 
Cleaver eta/. (1972) cultivated cells from bovine ,ocular squamous cell 
carcinoma. Since eye cancer is a superficially placed ~ tumour, its 
diagnosis is early and tissue can be taken for culture at a very early stage 
when the cells are very much active. 

In two cultures employing tumour tissue from goats, growth was 
obtained in monolayer. This was maintained for nine days. Flattened 
polygonal cells were seen in ,stained coversfip cultures (Fig. 2). The 
cells had well defined borders and cytoplasm was distinct. The nucleus 
was round or ovoid. Many cells were in mitosis. In some of the cells, 
a few cytoplasmic vacuoles were also seen. After 72 hours, the cells 
showed clumping and rounding. The cell sheet was broken at several 
places from the glass surface and cell groups detached from each other. 
No improvement was seen even after the change to fresh media in the 
beginning when rounding started. There was no significant difference 
in the growth of the cells on any of the media used. 

Duncan et a/. (1967) reported failure to propagate the cells in 
vitro from neoplasm of the nasal mucosa of sheep. Yonemichi et al. 
(1978) successfully cultivated the cells from tumours of the ethmoid 
olfactory mucosa of sheep in Eagles minimum essential media (MEM). 
In the present study, death of the cells after nine days was observed. 
In one case the cell death accompanied bacterial contamination. This 
suggests the presence of pre-existing bacterial flora in the tumour tissue. 
However, in most of the cases, bacterial or fungal contamination was 
not a major problem. The clumping and rounding of some of the cells 
in culture was observed prior to their death. This indicated the 
cytopathic effect due to some infection. This observation would suggest 
the possibility of the tumour cells harbouring some endogenous infective 
agents. But this could not be ruled out. If the diagnosis is made early 
and efforts are made to culture the tumour cells at this stage, it may 
prove fruitful in establishing the growth of the cells in culture media. 

Summary 
Ethmoid carcinoma cells obtained from cattle and goats were 

grown in HBSS, TC 199 and Dulbecco's modified Eagle's medium with 
10 to 20 per cent calf serum. The tumour cells obtained from cows 
failed to grow in all the media used. The tumour cells from goats grew 
and could be maintained for nine days. Subsequently the cells died 
even after subculturing and changing of the media. The possible role of 
endogenous infective agents, degenerated condition of the tumour 
tissue and absence of certain unknown factors required by the neoplastic 
cells for growth were attributed as factors responsible for failure. 
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i 

Fig 1 

Wish Cel l-Cover Slip Culture in Eagles medium 
Sheets of polygonal cells H and E x 400 

Fig. 2 

Tumour cells-Goat 72 hours after culture HBSS 

Neoplastic cells in isolated groups. Dividing cells also seen H and E x 400 
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