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Carcinoma of the mucosa of ethmoturbinate region of animals is 
an important emerging neoplastic condition. It has, recently, assumed 
an endemic proportion with a cor►siderable increase in the incidence. 
Reproduction of the neoplastic state in the experimental and natural 
hosts is one of the majorwidely accepted aspect of cel l biology study for 
understanding the nature and behaviour of the neoplastic cells. 

A few attempts on the transplantation of the ethmoid tumour of 
sheep into Iambs (Dungan et al. 1967) and of cattle into homologous 
and heterologous animals (Rajan et a/. 1972; Nair, 1973; Jayaraman 
et al. 1979; Sulochana, 1980 and Pospischil et al. 1982). were made 
without success. However, several other animal tumours have been 
transplanted successfully to homologous animals (Allam et a/. 1954 
1955, 1957) and into nude mice (Hoffmann et al. 1977; Irvin et al 
1977; AI-Yaman and Willenborg, 1983, 1984b and Zimber et a/., 1984). 
In the present study, attempts were made to transplant the ethmoid 
carcinoma cells of bovines to suitable conditioned and unconditioned 
experimental animals so as to create a model system for further investi-
gation. 

Materials and Methods 

Attempts were made for autologous, homologous and heterologous 
transplantation of the ethmoid tumour tissue employing six tumour 
bearing cows, four rabbits, twenty mice, two hamsters and five goats. 

Techniques: 

Immunosuppression was produced in animals of different species 
prior to the transplantation of the tumour by administration of cyclophos-
phamide (Endoxan-ASTA-Khandelwal) and cortisone as given below: 

Rabbits:- 20 mg per rabbit I /M three days prior to tumour transplantation. 

Mice:- 2 mg per mice to ten mice IjM three days prior to tumour trans-
plantation. 

~= Part of the M. V. Sc. Thesis submitted by the senior author to the Kerala 
Agricultural University, Trichur. 
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Hydrocortisone (Roussel):—
Rabbits:- 0.5 ml each to four rabbits 1/M on the third day following 

endoxan administration. 

Mice:- 0.1 ml subcutaneously to ten mice on the previous day of the 
tumour transplantation. 

Collection of the tumour tissue: 
Six cows were euthanized and the tumour tissue was collected 

aseptically in Hank's balanced salt solution (HBSS) containing antibiotics. 

Three cows were operated and the tumour tissue was collected in 
sterile HBSS. 

Preparation of inoculum: 
Tumour tissue fragments:— Small pieces of tumour tissue were kept in 

HBSS. 

Homogenate:- Fresh tumour tissue was homogenized by tissue homoge-
nizer and suspended in HBSS with antibiotics. 

Filtrate:— A portion of the homogenate was filtered through muslin cloth 
and collected for injection. 

Cell suspension:- Tumour tissue was trypsinized by using 0.25 io of 
trypsin (1:250-Difco) and filtered through muslin cloth as 
prepared for primary cell culture and suspended in TC 199 
medium. 

Autotransplantation 
Two cows were inoculated subcutaneously with 5 ml each of the 

homogenate and filtrate of their own tumour tissue on the dewlap. 

Homologous transplantation: 

1 Tumour tissue fragments were implanted surgically in three cows 
subcutaneously on the gluteal region. 

2 Three cows were given cell suspension at the rate of 5 ml containing 
10~ cells each subcutaneously. 

3 Three tumour bearing cows were administered 5 ml of the homo-
genate subcutaneously. 

4 Three tumour bearing cows received 5 ml of the filtrate subcutane—
ously. 

.Histopathology: 
Tissue from the site of inoculation and implantation was taken on 

third, seventh, fifteenth and twentyfirst days and fixed in 10% neutral 
formaldehyde. It was processed by routine procedures for paraffin 
embedding. Paraffin sections were cut and stained with haematoxylin 
and eosin stains for histological examinations. 
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Heterotransplantation: 

Different species of animals were used for this study. 

Rabbits: Four rabbits were given 1.0 ml of tumour cell suspension each 
subcutaneously on the flank. 

Mice: Twenty mice were injected with 0.2 ml of the cell suspension 
each subcutaneously on the back. 

Hamsters: Two hamsters received 0.25 m1 of the filtrate each on the 
cheek pouch. 

Goats: Five healthy goats were inoculated tumour tissue homogenate 
into frontal sinus and on the right side of the neck subcutaneously at 
the rate of 1.0 ml and 2.0 ml respectively. 

Observation of growth: 
All the inoculated animals were observed daily from the third day 

onwards after injection for any change at the site of inoculation. The 
goats were observed for nasal discharge. 

Histopatl~ology: 

Rabbits: Biopsy was taken from the site of injection of the rabbit after 
45 days post inoculation and paraffin sections were examined. 

Mice: One mice each from the groups immunosuppressed with cyclo-
phosphamide and hydrocortisone respectively were sacrificed 
every third day after inoculation. The tissue from the site of 
inoculation was taken and paraffin sections were examined. 

Resuf~s and Discussion 

Autotransplantation was not successful in both the cows. A 
painful hot swelling was noticed at 24 hours post inoculation at the site 
of injection. This subsequently regressed and completely subsided 
within a week. Dennis et al. (1984) reported failure of autotrans-
plantation of bovine ocular squamous cell carcinoma in seven cows. AI-
Yaman and Willenborg (1984a) detected both humoral and cellular 
cytotoxic reactivities to autochtl~onous tumour cells in sheep bearing 
squamous cell carcinoma. These activities did not cause the death of 
the inoculated tumour cells while primary tumour was in situ but a 
secondary immune response was observed following the removal of the 
primary tumour. They concluded that presence of primary tumour 
interfered with pre-existing host immunity. During the present study, 
the swelling that appeared at the site of injection was only an inflamm-
atory reaction initiated by inoculated tumour cells. About 90% of the 
primary tumour was removed before inoculation, therefore, there was no 
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interference of the host immune response. Besides this, there might have 
been a secondary anamnestic immune response caused by inoculated 
autochthonous tumour homogenate suspension which probably might 
have resulted in complete destruction of inoculated tumour cells. 

The results of homologous transplantation with different prepara-
rations of the tumour tissue are shown in Table I. Implanted tumour 
fragments in all fihe three cows failed to establish the growth. The site 
of tumour cell suspension inoculation showed a painful swelling at 
24 hours post-inoculation whici~ gradually regressed. Histological exami-
nation of the tissue collected from tl~e site did not reveal any neoplastic 
cells. The possible explanation for this failure may be that the tissue 
was dissociated enzymatically into single cell suspension. These indivi-
dual cells are easily destroyed by the. macrophages by el iciting a call 
mediated immune (CMI) response. Another reason may be that the site 
of implantation may be unable to provide suitable graft bed for neoplastic 
cells to grow. It has been shown that the ability of a tumour graft to 
grow is partly dependent on the site of transplantation (Auerbach et al., 
1978) . 

Homogenate and filtrate resulted in hard painful swelling at the 
site of injection which increased progressively and pain subsided. 

The pathological features at different intervals observed were that 
there was a thick brownish grey mass with a narrow vascular zone at the 
periphery after 3 days of inoculation. Histologically there was oedema 
and a fibrinous exudate consisting of a few neutrophils and lymphocytes. 
There was no evidence of neoplastic cell proliferation. 

At seven days post inoculation a moderately firm brownish grey 
mass about 3 cm x 4 cm in size was seen embedded in the subcutis. 

Histologically there were proliferating sheets of epithelial cells 
(Fig. 1). These cells were spherical to oval in shape with compact 
large hyperchromatic nucleus. Some of the cells were seen in mitosis. 
Focal areas of dense infiltration of lymphocytes and macrophages were 
also seen. 

At fifteen days post inoculation the swelling became small but 
very firm on palpation. On incision, small amount of pus was seen 
within the capsule. Histologically there was moderate infiltration of 
lymphocytes, macrophages and plasma cells amidst a proliferating zone 
of fibrous tissue. In focal areas a few groups of prol iferating hyper-
chromatic epithelial type cells were seen. 

At 21 days post inoculation grossly there was a brownish-grey 
growth measuring about 3 cm x 5 cm embedded within a capsule with 
highly vascular zone. 
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Histologically scattered small islands of proliferating epithelial 
cells were seen. They were ovoid to spherical in shape (Fig. 2). Some 
of these cells were in stages of mitosis. There were focal areas of 
granulation tissue formation and necrosis. Capillaries showed peri-
vascular accumulation of lymphocytes and a few macrophages. 

It is well understood that the presence of primary tumour in the 
tumour bearing hosts interferes with the existing host immunity (Whitney 
et a/. 1974; AI-Yaman and Willenborg, 1984a) and the animals which 
are in advanced stages of tumour growth are immunodeficient (Sulochana 
et a/. 1982, Sreekumaran and Rajan, 1982, Reddy and Rajan, 1983at 
1983b). The receipient animals were presumed to accept the transplant. 
The tissue reaction with the homogenate and filtrate was indicative of 
an immunological respons© manifested by the animal against the trans, 
plant. This is an observation which will support the conclusion tha-
the animals were still not completely immunodeficient. Since the 
transplants grew within a capsule, it might have resulted in fai{ure to 
sensitize the immune system of the receipient animal due to inadequate 
antigen release. It is also possible that the animals were in various 
stages of tumour growth and they were partially immunodeficient and 
this favoured the transplants to grow. AI-Yaman and Willenborg (1984a) 
explained the possibility for the successful growth of the tumour tissue 
fragments as autografts due to the cells producing antibodies in the 
tumour tissue, which masked the tumour antigen. The animals used in 
this study were not immuno-suppressed but only considered to be immu—
nodeficient. The prol iferating tumour cells were therefore invaded by 
macrophages. This was evident by observation of the tissue reaction. 

Heterotransplantion failed to establish growth in all the experi—
mental animals (Table II) even after an observation period of 60 days. 
Similarly rabbits, mice and hamsters also did not manifest any gross or 
histological evidence of neoplasia. No immunosuppressive treatment 
was given to goats. They were healthy and immunocompetent, therefore, 
the transplant was readily rejected. Nair (1973) tried transplantation of 
bovine sinus tumour to pigs and white mice by intraperitoneal routes but 
did not succeed. The findings in the present study agree with the 
results of transplantation studies of Sulochana (1980). The rabbits and 
mice were subjected to immunosuppression by endoxan and hydrocorti-
sone, no growth of neoplastic cells resulted. This supports the opinion 
that certain host factors may be operating. Failure of tumour growth in 
hamster cheek pouch may be due to lack of certain unknown factors 
required by the tumour cells to grow which the receipient host could 
not provide. 
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Fic 1 

Shows closely packed proliferating sheet of neoplastic 
cells collected from a cow after seven days of administration 

of tumour homoginate H Er E x 250. 

Fig 2 

Cow—Administered filtrate-21 days post inoculation—
proliferating sheets of epithel ial cells—H Ft E x 400. 
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The successful homologous transplantation made in tumour bearing 
cows in this study has clarified the growth potential of the neoplastic 
cells and has opened up a field for further work to identify the critical 
factors associated with establishment or rejection of tumour cell growth 
in various host systems. 

Summary 

Transplantation studies were carried out in autologous, homologous 
and heterologous species of animals using tumour tissue fragments, tissue 
homogenate, filtrate and cel I suspension. 

Autotransplantation in two cows failed to initiate the growth. 
Similarly heterotransplanis also failed to grow in the experimental animals. 
Homologous transplantation in six tumour bearing cows showed positive 
results. Homogenate and filtrate inoculated in three cows subcutaneously 
on dewlap resulted infirm growth. Histological features revealed sheets 
of neoplastic cells at different stages of mitosis. This was associated 
with acell-mediated immune response characterized by infiltration of 
lymphocytes and macrophages. The failure of the transplant to grow 
was attributed to the rejection of transplant by the host's immune system. 
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