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Introduction

Squamous cell carcinoma(SCC) is a common
neoplasm affecting all domestic animals, 30447310
These neoplastic conditions of the exposed skin in
domestic animals and human beings have been
attributed to the action of sunlight, particularly
its ultraviolet portiOn‘ 11,13’17,22,57,61,76,88,91,92,97)

The occurrence of squamous cell carcinoma in
exposed skin of sheep is common in subtropical
and tropical regions of the world, particularly in
Australia, 26,%8:4457:657 and is a minor, but constant
cause of wastage in a flock, leading to economic
loss., 57,61

Since these malignant conditions in the animals
exhi51t a marked similarity to analogous lesions in
the human, and occur in a localised area on the
surface of the body, possible applications of rese-
arch of these cancers to human cancer have con-
tinually been suggested to obtain a better unders-
tanding of the pathogenesis and mechanisms of
malignancies' 7,57,72,76,85,90,93,104)

The present review includes the available liter-
ature on ovine squamous cell carcinoma(OSCC or
sheep skin cancer) in the aspects of aetiology,
pathological development, geographical distribution,
host-tumour relationships, and treatment and con-
trol.

Aetiology

Aetiology of neoplasia is possibly multifactoral.

46,89 but persistent stimulation by high levels of
ultraviolet radiation has frequently been postulated
to have a major role in the causation of ovine
squamous cell carcinoma’’®h,648,9" a5 1n human
skin cancer, 11,1%:66,80,9%

In support of this concept, Lloyd, > Vandegraaff®”
and Ladds and Entwistle®” have pointed out that,
in most instances, predilection sites for such neo-
plasms are areas poorly covered by hair or wool
and lacking pigmentation, such as ear, muzzle and
perineal regions. Lloyd®» has reported that, in the
one ovine tissue consistently exposed to sunlight,
the ear, the majority of lesions originate {rom the
epidermis of the outer aspect of the auricle, this
considered to be more exposed to solar radiation
than the inner aspect.

In studies on ovine vulval SCC, Mact1‘er67’ and
Vandegraaff®™ have reported an apparent associa-
tion between the occurrence of vulval lesions and
the radical Mule’s operation, shortening the tail
length and associating with imjuriés to the vulval
skin. These authors considered that this association
could result in increased exposure of the muco-
cutaneous junction of the vulva to the carcinogenic
action of the ultraviolet component of sunlght.
Ramadan®> has noted similar aetiological roles of
ultraviolet radiation in development of perineal
SCC of white or grey coloured goats.

In addition to solar radiation, the topography of
concerned grazing areas has been considered an
important factor in occurrence of OSCC. Lloyds®
and Ladds and Entwistle®” have suggested that
the condition may be more common in dry plains
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-country, much of which is treeless and dewoid of
sshelter from the sun.

In earlier studies of OSCC, Dodd®® indicated that
.malignant growth of OSCC may be caused by
«chronic irritation and inflammation following ear
_marking or injuries which lead to chronic inflamm-
-ation, continued irritation and stimulation (flies,
and various infections), resulting 1n an epithelioma
which becomes malignant.

Beatti® has suggested that neoplastic conditions
of sheep ears in Argentina may be attributed to
thorn penetration of the skin. Carne et al.'® have
.made similar observations, suggesting that pene-
tration of skin by grass seeds was closely associated
with development of skin cancer in a group of sheep.

The possibility of the influence of a co-carcinogen
‘has been considered. 561,97

The development of OSCC may have been influ-
enced by the repeated topical application of orga-
nophosphate chemicals. %5 although there 1s no
supporting evidence for this postulate. Lloyds® and
Hungerford*» have pointed out that photosensitisa-
tion, following ingestion of certain plants, and
‘facial eczema’, might play a role in carcinogenes:s,
in addition to solar radiation.

Experimentally, Lloydé®» and Ragan et al.% were
successful in production of tumours in sheep skin.
Lloyd®® could produce papillomata and squamous
cell carcinoma by application of the carcinogen 9,
10-dimethyl-1,2-benzanthracene to the skin of a
particular strain of sheep, lesions occurring after
one year following treatment. Ragan et a/.® have
reported that a fibrosarcoma with regional lymph
node metastases, and a keratoacanthoma occurred
in a female sheep 9 years after exposure of skin
surface to doses of 16,000 rads from a®® P source.
However, Lushbaugh and Spalding®® could not

Anduce tumours by beta irradiation of sheeb skin,
other than follicular hyperplasia.

In virological studies of OSCC, no evidence of
cytopathic agent or of transformation of marker
cells was detected in maternals from tumours. 474857

Papillomas in sheep have been recorded in three
reports. %34 Papilloma viruses were identified by
<lectronmicroscopy in the lesions and the viruses
“Wwere transmissible to neonatal hamsters, causing

fibroma. *® The clinical and histological appearance
of the lesions and the oncogenesis of sheep papill-
oma viruses for neonate hamsters were similar to
those of typical bovine fibropapilloma.3%5 No
reports are available to support the possibility that
sheep papilloma may predispose to subsequent ma-
lignancy as does bovine papilloma. 1»31,46,71,87,88)

Tumour Development

Squamous cell carcinoma in the skin of sheep, %850
cattle?%30:3%7,758) and human®9%6619 appears to
follow a consistent clinical course, although not
all clinical descriptions conform to the generalised
scheme of lesion development.

Guilbert et al.*® postulated the sequence of clini-
cal course of bovine SCC as follows. A carcinogenic
factor associates with cell derangement leading to
precursor lesions or ulceration, to a venign neopl-
asm, to a carcinoma with possible metastases.
Similar progression of the neoplastic condition has
been described in sheep skin cancer, 22576197

Precursor Lesions: Few studies have been made
on transformation of precursor lesions to the neo-
plastic condition of OSCC.

In early studies of OSCC, Dodd®® considered that
the lesions originated from injuries of ear marking,
It was suggested that, following continued irritation
and stimulation at the ear marking site, chronic
inflammation developed, causing unrestrained gro-
wth of the epithelium leading to typical epithelioma,
This concept was supported subsequently by Ladds
and Entwistle’™ who reported that 39% of OSCC
were associated either with ear marks of punch
holes. However, Lloyds» reported no association
between the site of tumour and identifying ear
marks. He found a close association with the nu-
mber of papillomata on the ears of sheep and the
incidence of OSCC, whereas Dodd®® could not find
any evidence of breaking away or unrestrained
growth of the papillary ,processes of papillomata.
Lloyds» found it usual to associate a small but
fairly constant incidence of malignant neoplasms
of the ears with papillomas, and less commonly of
other areas. Similarly, Moulton™ reported that
squamous cell carcinoma in the udders of Saanen
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-milk goats were commonly accompanied with cut-
aneous papillomas.

In human skin cancer, solar keratosis is a prec-
ancerous condition of squamous cell carcinoma,
found frequently on exposed portions of the body
that are prone to develop cancers. %1%,13,37,63,66,91,92,
95,100 Mackie and McGovern®® have given clear
evidence that human squamous cell carcinoma com-
menced as a solar keratosis, and that this carcin-
oma and solar keratosis are associated with collagen
degeneration in the vicinity of the tumour.

Lloyds® reported that non-tumour bearing ears
often showed an alteration of the dermal connec-
tive tissue analogous to the collagen degeneration
recorded in precancerous conditions of human skin,
Ladds and -Entwistle’ have also considered that
hyperkeratotic lesions, frequently observed in aged
animals, could be precursor lesions of OSCC and

their conversion to malignancies would seem to
occur most readily in sheep over 7 years of age.

Clinical Appearance: Published reports on neo-

Pplasms in domestic animals indicate that the inci-
dence of tumours in sheep 1s considerably lower
than in other species, #5:25,26,30,44,74,8¢,89,86 Dgdd. 28

Davis and Shorten,2® Carne et al.!® and Ragan et

al.® have reasoned that sheep are not kept under
the same individual surveillance as dogs, cats and
horses, and most are slaughtered before reaching the
‘cancer age’. In this respect, Lloyds® commented that
accurate figures of OSCC incidence were difficult
to obtain, since, when cases occur, they are either
dealt with by cutting off the affected ear, or slau-
ghtered on properties. As other reasons for lower
incidence of neoplasms in sheep, species specific
immunity to carcinomatous proliferation®” and pro-
ection of skin by wool from radiation damages®
have been considered.

The incidence of OSCC has been reported as
0.2% by Lloyd®® in normal flocks, 0.5 to 0.9%
by Ladds and Entwistle, 5 700 out of 5,000 sheep-
149%,4 and 1 to 2 out of 2,500 sheep —0.04 to
0.08%.97

Neoplastic conditions of the skin of sheep are
commonly seen in the area poorly covered by hair
or Wwool, 10:20:28,57,61,8D  possibly due to exposure to
ultraviolet radiation as presented in Tablel. The
most common site of OSCC is ear skin, particularly
on the outer aspect of the auricle and on the distal
three-quarters. 2%, However, Feldman,®*®» Carne
et al.'» and Anderson et al.® have reported OSCC

Table 1 Skin Location of Ovine Squamous Cell Carcinoma (References)

Site of Lesions References

Ear Beatti®; Dodd?®; Thomas®*; Jackson*?; Mactier®”; Carter’®;
Lloyds®; Burdin'®; Head®®; Jun*”; Hungerford'®; Ladds and Ent-
wistles?

Muzzle Thomas®®*; Mactier™; Monlux et «l."; Lloyd®; Ladds and Ent-
wistle’™; Jun4®

Eye Region Davis et al.?®; Jackson*; Davis and Shorten?®; Monlux el al.™;

Russell et al.8 Lloyds®; Barron et al.”; Jun*®

Lips or Adjacent Skin

Ladds and Entwistle®™; Jun*®

Frontal Head and Cheek

Perineal Region, Including Vulva

Jackson*®; Monlux et al.™

Thomas®*®*; Curasson?*; Jacksen**; Mactier®”; Monlux et al.™®;
Lloydt®»; Damodaran and Parthasarthy?*; Ramadan®»* Vandegr-

aaffs?; Junt»

Wool-bearing Areas of Skin

Feldman®>; Carne ef al.'®; Anderson et al.®

* Cases 1n goats,
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arising in areas covered by wool and not directly
exposed to sunlight.
The majority of affected animals have a single

primary tumour, 255,610 However, multiple pri-.

mary lesions have been reported by some investig-
ators. 19,57,61)

Carcinoma of the eye or its appendages in sheep
is relatively rare,?»?® compared to the incidence
of bovine ocular squamous cell carcinoma (BOSCC).

Clinically, ear lesions are of two major types. 2%5%
81 Either long projections of horn-like keratin as the
predominant feature, or ulcerated, necrotic, infected
and cauliflower-shaped masses resulting from trau-
ma or infection of horny projections are seen. Ladds
and Entwistle’” reported that tumours of the ear
tended to ulcerate less frequently (25% of cases)
than those in other sites. (86% of cases)

Sequential observations on the clinical course of
OSCC have been made by Dodd.? He outlined his
observations as follows. A wound or local necrosis
leads to chronic irritation by various organisms or
flies, resulting in chronic inflammation, hyperplasia
with no sign of malignancy and eventual malignan-
cy, with subsequent metastases. Such lesions may

become fly struck, resulting in a weak and cachetic
animal,

Clinical features of vulval SCC have been desc-
ribed in detail by Vandegraaff. 9 He reported that
the lesions were lobulated, ulcerated and haemorr-
hagic in a mass of approximately 3 to 4 cm in diam-
eter occurring between the vulvallips, and cutaneous
myiasis frequently }nvolved such lesions.

The size of OSCC lesions reported varies. 28:44,57,
61,70,99 Ladds and Entwistle®™ have reported on
relationship between the size of the lesion and the
age of the sheep. These authors alsd reported that
the mean size of ear and other sited lesions was
3.5%x2.5cm and 4.0X3. 3cm, respectively. The lar-
gest lesions reported are approximately 20x16X%
l4cm in frontal head,* 12x8X6cm in ear,’” 5.5
X 1.5cm in eeyeball,?® and 8xX6Xx2cm in vulva™,

On tumour growth rate, Dodd® has reported that
the chronically inflamed condition may exist for a

relatively long period as such, but once malignancy

had set in the progress is rapid. Ladds and Entwi-

stle’” have reported that mean increases in height

and diameter of OSCC ov#? an 8 month period were
approximately 0.4 and 0.3cm/month. However,
Lloyds® has pointed out that the natural growth rate
of OSCC seems to depend on meteorological effedts.,.
Histopathological Features: Histologically ty-
as des-
cribed by Kircher et al.*® Weiss and Frese!®™ and
Moulton,™ have been described in the lesions of

pical changes of squamous cell carcinoma,

ear, 25,60 muzzle, %) eye and its adjacents,?8
and vulva and perineum, 6,97

Weiss and Frese,*» Kircher et al.® and Moul-
ton™ have described the histological features of
squamous cell carcinomas as similar in the different
mammalian species, and generalised the features
of well-differentiated squamous cell carcinoma as
foilows: 1) infiltration of malignant squamous cell
into subcutaneous tissues: 2) keratinisation and for-
mation of ‘epithelial-pearl’ : 3) intercellular bridges:
4) high rate of mitotic cells: and 5) abnormal nuclei,.

In the early stages of lesions, connective tissue
degeneration, ®> subacute or chronic inflammation,
acanthosis, hyperplasia and parakeratosis?®®’6l>
are described. Simular histological features have
been observed in cutaneous neoplasms experimen-
tally induced by radiation form a’® P source.®®

Dodd*® has reported that,

typical changes of squamous cell carcinoma with

in advanced cases,

giant cells varying in size and number of their
nuclei were observed.

Davis and Shorten?> have reported in detail on
histopathological features of sheep eye cancers.
They recorded that connective tissue stroma was-
infiltrated with lymphocytes, plasma cells and
eosinophils and the nuclei of the tumour cells showed
hyperchromatism, variation in size and shape, all
pointing to histological malignancy. In goats, inci-
dences of typical squamous cell carcinoma have been

reported in the anus and udder,? perineum,® and
various body surfaces. >

Metastases: Metastasised OSCC have been rep-
orted in the local lymph nodes, and other organs,
19,28,57,61,7) 35 presented in Table 2. The only rep--
ort of metastases other than to lymph nodes and
adjacent organs was a pulmonary metastasis obse-
rved in the left cardiac lobe in one sheep with

primary lesion of OSCC on the left ear.®» In the-



Table 2 Distribution of Metastatic Lesions in Ovine Spuamous Cell Carcinoma Originating form Skin

Site of Primary Lesion

Site of Metastasis

References

Ear and/or Muzzle

Parotid Lymph Node

Lloydé»; Ladds and Entwistle’?

Mandibular Lymph Node
Prescapular Lymph Node

Retropharyngeal Lymph Node
Parotid Salivary Gland

Lung

Cervical Lymph Node
Rectal Lymph Node
Regional Lymph Nodes

Vulva
Wool-bearing Areas of Skin
" Lung

Ladds and Entwistle®

Dadd®*; Lloyd®®; Ladds and Entwi-
stlefn

Lloydsv

Ladds and Entwistle®

Lloyds®

Dodd?®

Monlux ¢t al.70)

Carne et al.'®*

Carne et gl 9=

* Studied on a flock with a genetically conditioned abnormality of the skin.

case reports of OSCC in the eyes*® and vulval
SCC,* no metastasis to local Iymph nodes was
observed.

Incidence of metastasis in affected animals has
been reported as 11% (3/28) by Lioyd,®» and 12%
(4/33) by Ladds and Entwisle.® There are some
factors to consider in interpretation of the incidence
of metastasis in OSCC. 2550 Lloyd.s» Lloyds® has
pointed out that the incidence of metastasis would
reduced by two factors, namely, early death of
the animal form infection or fly strike, and early
removal of the lesion by the stockowner.

In histological studies, Dodd® and Ladds and
Entwistle® have reported that metastasised epith-
elium was very active, infiltrating and destroying
the gland substance in its neighbourhood by nect-

osts and capsular penetration. Keratinisation and

inflammatory responses were evident in most cases.

The sequence of metastasis has not been fully
established in OSCC.®*» However, Stemer and Ben-
gston® and Russell et al.®® have postulated that
metastasis of ocular tumours in cattle might be
expected generally to proceed according to the
following abridged sequence: Parotid node-atlantal
and/or parapharyngeal nodes-anterior cervical chain
and/or tracheal ducts-common jugulars-heart-lung
and/or liver-mediastinal and/or bronchial nodes.
Since the anatomical structures of lymphatic and
haemopoietic systems in ovines are similar to those
in the bovine,* and lymphatic drainages of BOSCC

are the same as those of ear cancer in sheep, these
postulated sequences of metastases in BOSCC may
be applicable to those of metastases of OSCC.
Age, Sex and Breed: In general, the prevalence
of neoplasia is apparently asscciated with sex, age
and breed of mammalian hosts. 17,28,39,57,61,66,70,74,77,88,
91,9297 There are few references available to esti-
mate the prevalence of age, sex and breed in
relation to occurrence of OSCC. Many investigators
have stated that it is generally difficult to evaluate
the association of sex and age with OSCC incidence,
due to the fact that distributicns of age and sex
m flocks are variable with economic purpose,
and the nature of the population investigated
13 unknown. 28,576,848 The age incidence of OSCC
15 from 4 years onwards. 1%1%2%2%5%,60 The highest
prevalence of OSCC was exhibited at about 6 to 8
yvears old, Strong positive association between oc-
currence of OSCC and increasing age was evident
in the reports of Ladds and Entwistle,® who

showed that a maximum of 12% of incidence was
recorded in 12 year old ewes.

Moulton™ and Jun*™ have stated that there is
no sex predisposition for squamous -cell carcinoma
of the skin of animals, However, Carne et al.!®
and Ladds and Entwistle®” have reported higher
susceptibility to OSCC in the female than the
male. In the report of Ladds and Entwistle’™ 959%
of the affected animals were ewes. However,
these authors stated that the unequal sex distribu-
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tion of the flock investigated might have influenced
these results.

In the'goat, female prevalence in development
of skin cancer has also been reported. 248599

Concerning breed prevalence of OSCC, the maj-
ority of the literature has reported on cases in
Australian Merinos!®19,20,2842,47,57,61,67,97 whilst some
authors record OSCC in Merino crosses!®* or other
breeds. 26 Most reports of abattoir surveys did not
record the breed of sheep examined. 5%

Lloyds» has pointed out that the high incidence
of OSCC in the Australian Merino sheep may be due

to the lack of pigmentation of the ears and muzzle,

Similarly, skin cancer in goats has more frequently
beenreported in pure Angora goats with white
€0ats®»9 than in cross breeds. 3

In Australian Merino sheep, herds with a high
incidence of OSCC and an appar\ent hereditary
predisposition to develop OSCC have been reported
by Lloyd®» and Carne et al.'® However, it is dif-
ficult to make any conclusions concering genetic
predisposition of the Australia;n Merino to develop
skin cancer, as the total population of sheep,
topography and meteorology in the regions of the
investigations may bias the results.

Geographical Distribution

The incidence of OSCC has been recorded mainly
in Australia,9:20,28,4247,67,61,6%,9D and in some other
countries: America. 2% South Africa®; Kenya!®;
and Argentina.®

In America, the incidence of naturally occurring
skin tumours in sheep is apparently low, 14268489
Brandly and Migaki'® and Sandison and Anderson®®
reported no malignant skin tumours in over one
million sheep slaughtered. Ragan et al.®® recorded
that naturally occurring skin neoplasms have not
been seen in any sheep ranging in age from birth
to 15 years, necropsied at their laboratory in Wa-
shington State during a 20 year period.

Ladds and Entwistle’™ have reported that a gre-
ater incidence of OSCC (0.5 to 0.9%) was found
in tropical Queensland than in New South Wales,
where it has been reported that 0.2% of sheep in
normal flocks acquire OSCC.®#» Ladds and Entwi-

. — 8 4

stle’™ have concluded through their 4 year study,
that the occurrence of OSCC in a tropical environ-
ment is much more common than in temperate
regions. In connection with human skin cancer,
Queensland and New South Wales have been cen-
sidered areas of the highest incidence of human
skin cancer, %" a condition that is believed to be
associated with greater exposure to ultraviolet
irradiation, 3457,61,66,91,92,1005

The incidence of squamous cell carcinoma in go-
ats has also been reported in tropical or subtropical
regions such as South Africa,® India*® and the
Sudan. 285

Host-tumour Immunity

Host resistance to the growth of neoplastic cells
has been a subject of intense interest for many
years. In particular, the role of the immune system
1n preventing or limiting tumour growth has been
emphasised by many investigators. 516,17,18,39,40,41,55,
69,78,79,83) ;However, little literature has been publi-
shed on aspects of immunological parameters of
host-tumour relationship for OSCC.

This part of the review includes literature dem-
onstrating host-tumour immunity of OSCC and ev-
aluates the indirect implications for immunological
surveillance of OSCC by reference to recently
published reports of human and other mammalian
skin tumours.

For OSCC, Dodd?*® attempted to transfer tumours
by implanting fragments from the secondary tumour,
but failed in two instances. He noted that the grafts
gradually increased in size, after which they slowly
regressed and finally disappeared. However, no
great importance can be attached to the result of
this transmission experiment. as no histological
evidence was available.

Active specific immunotherapy with various OSCC
extracts has been attempted by Jun et al.*® They
have reported that no regression of lesion was
made, but very significant enhancement of tumour
growth and increased metastasis was observed
after treatment, being considered due to increased
immunosuppression by antigens present 1n tumour

extracts. 55 Jun ef al.*® and Jun and Johnson®®



have subsequently reported that cell-mediated im-
~munity of OSCC-bearing sheep was shown to dec-
rease with increasing tumour deveiopment, removal
of OSCC being associated with a significant prolo-
nged increase in cell-mediated immunity.

Cyclophosphamide (CY) treatment was shown to
associate with partial or complete regression of
‘0OSCC and neutrahsed the tumour enhancement eff-
ects.’® In vitro and in vivo cell-mediated immunity
was enhanced preceding and subsequent to tumour
regression following CY treatment.5?

Jun and Johnson®® have also reported that sera
from OSCC-bearing sheep were shown to contain
a factor which nonspecifically inhibited cell-medi-
ated immunity. This inhibitory factor was heat-

stable and increased in efficiency with increasing
tumour volumn.’®

It was considered that immunosuppressive mech-

anisms of OSCC-bearing sheep would be associated

l with the activities of suppressor cells manipulated
by products released from the tumour cells. %759
The development of OSCC is related to the induc-
tion of a strong cell-mediated immune reaction to
OSCC, and the efficiency of this reaction is inv-
alidated by a tumour. 3075%

There is some indirect evidence supporting an
immunologic host response in OSCC. Firstly, the
incidence of both types of carcinoma 1s .closely
associated with age of animals. Higher incidence

of OSCC is noted at older ages when efficiency of

immunologic surveillance is believed to be decreased,

The relationship between the incidence of skin tu-
mours and age factors has been well documented in
human!?18:%,57,66,69,95,9,100 4 nd other mammals. 259
82,98 Moller and Modller’® have suggested in their
review article, that the higher risk of tumour
incidence in aged hosts may be due to the failure
of cellular immune systems. Burnet!™ has mention
ed that the accumulation of somatic mutation is a
fundamental process of ageing, together with pro-
gressive breakdown of the immune system and
secondary results arising therefrom. Susceptibility
to malignant diseases 1s related to the effectiveness

of immunological surveillance by other factors such
.as hormonal balance.

Secondly, spontaneous regression of the precur-

sors of skin cancer has been recorded in sheep. 5
Ladds and Entwistle® have reported that lesions
in 2 sheep, both ulcerating, located on the muzzle

and on ear mark, regressed spontaneously over a

3 month period.
In the human, spontaneous regressions of skin
tumours, particularly in malignant melanoma, have
been observed and considered as evidence for an
immunologic host response to the cancer. 2276586103

Thirdly, multiple lesions of tumours in the same
host have been frequently observed in OSCC,3%8h
As indirect evidence of immunoclogic phencmena in
0OSCC, Carne et al.'® have shown that in most
cases of OSCC, successful early removal was follo-
\Wed by {reedom from further tumours during an
observation period of 8 years.

In the human system, increased incidence of
multiple skin tumours has been reported in hosts
with a primary tumour or under immunosuppression,
either naturally occurred or iatrogenically induced.
43,63,75,8,100 A pasgible explanation for the develo-
pment of de novo tumours in the host includes
defects in the immune surveillance mechanism wh-
ich usually destroys potentially malignant cellular
mutations and proliferatien of oncogenic viruses.
40,68,75,81,102)

Toachim®® has quoted, as an erpession of immune
surveillance, a study from the M. D. Anderson
Hospital and Tumour Institute in Houston reporting
that the incidence rate of second primaries in
cancers of the skin is at least 140 times higher than
that of first primaries. This third point may indi-
cate that immune deficiencies in the individual may
predispose to multiple lesions.

Fourthly, mononuclear cell infiltration in the str-
oma of well-developed tumour lesions has been
described in OSCC. 26:285%61,90

Generally, the infiltration of mononucleated cel-
Is has been regarded as an indication of host reac-
tion to invasion of epithelial tumours, 4%6%%%%) The
degree of mononcleated cell infiltration in the
stroma has been considered as having a closed
association with prognosis of tumours in OSCC#749:%%
humans?*4%6%9%; and mice.*®

Jun et al.*»*® have reported that increasing in-
filtration of plasma cells, lymphocytes and macto-
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phages was observed in sections of enhanced OSCC
after infiltration of
small lymphocytes was predominantly increased in
the stroma of regressing tumour following cycloph-

immunotherapy. However,

osphamide treatment. "

In the human malignant melanoma system, spo-
ntaneous regression of early stages of tumour was
constantly accompained by a high level of lymphoid

cell infiltration into the stroma. 3269
Treatment and Control

For treatment of OSCC, surgical removal is wi-
dely applied by owners of animals, ?»%> Hungerford
4 and Belschner!® have described treatment for
OSCC by complete removal surgically, including
with it, A local

anaesthesia before amputation, with correct posto-

a wide border of healthy tissue.
perative treatment, is necessary. This procedure
is worthy of adoption with stud sheep. 1%4®

Jun and Johnson®® have reported that partial or
complete regression of OSCC was achieved by intr-
avenous injetion of 200mg cyclophosphamide weekly
for 5~7 weeks. I
for chemotherapy of OSCC have been established

However, no practical protocols

yet.

Summary

Ovine squamous cell carcinoma(0OSCC) is a natu-
rally occurring malignant tumour, being considered
The literature on OSCC is
reviewed, pertaining to the following five aspects

due to solar radiation.
of the disease; aetiology, tumour development,
geographical distribution, host-tumour immunity,
and treatment and control.
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