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ABSTRACT

The occurrence of squamous cell carcinoma in sheep on a farm in S&o Paulo state, Brazil, is
reported. The flock, composed by Suffolk, Santa Inés, Poll Dorset and lle de France breeds is
managed intensively. All the ewes were clinically examined and papillomas and tumoural lesions
were observed only in the lle de France breed. Histopathological findings (HE) revealed invasive
squamous cell carcinomainthe vulval labia. Negative contrast electron microscopy did not find viral
particles in papillomas and tumoural lesions. The clinical study revealed occurrence of squamous
cell carcinomainJuly/99, January/00 and July/00, respectively, 6.0% (3/50), 4.2% (2/48) and 4.3%
(2/46). Theincidence fromJuly/99to January/00 and from January/00to July/00 was, respectively,
2.1% (1/48) and zero (0/46). Despite all the breeds being managed together, only the lle de France
presented lesions. This lead us to consider that the susceptibility may be associated to racial factors,
because all the animals are submitted to the same environmental, sanitary and management
conditions. Solar radiation may be the factor that induces the development of squamous cell
carcinoma, because lle de France animals have a unpigmented perineum that is poorly covered by
wool and is exposed to solar radiation in the tropical climate.
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RESUMO

OCORRENCIA DE CARCINOMA EPIDERMOIDE EM OVINOS DE UM CRIATORIO DO
ESTADO DE SAO PAULO, BRASIL. Foi relatada a presenca de Carcinoma Epiderméide em ovinos
de um criatério no Estado de Sdo Paulo, Brasil. O rebanho, composto por animais das ragas Suffolk,
Santa Inés, Poll Dorset e lle de France, € manejado intensivamente. Todas as matrizes foram
avaliadas clinicamente e observou-se papiloma e carcinoma apenas na raca lle de France. O
diagnostico histopatoldgico (HE) revelou carcinoma epidermdéide em massas tumorais invasivas
na vulva e vagina. A microscopia eletronica direta, segundo a técnica de coloragéo negativa, ndo
identificou particulas viraisdotipo Papillomavirusem papilomas e em massas tumorais. A avaliagéo
clinica revelou ocorréncia do carcinoma de 6,0% (3/50) em julho/99, 4,2% (2/48) em janeiro/2000
€ 4,3% (2/46) em julho/2000. A incidéncia de carcinoma no periodo de julho/99 a janeiro/2000 foi
2,1% (1/48) e de janeiro a julho de 2000 foi zero (0/46). A susceptibilidade dos animais lle de France
pode estar associada a fatores raciais, uma vez que todas as ragas sdo submetidas as mesmas
condigdes climaticas e ambientais, manejo sanitario e zootécnico. Somente a raca Santa Inés ndo é
caudectomizada. A irradiacdo solar atua como fator desencadeante do tumor, pois animais lle de
France possuem perineo despigmentado, com pouca cobertura de 1&, tornando esta regido
vulneravel a agéo dos raios solares.
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INTRODUCTION

Squamous cell carcinoma in sheep had been
reportedin Australia(LLoyp, 1961, VANDEGRAAFF, 1976,
Labps & ENTwisTLE, 1977, HAawkins etal., 1981, TiLBrRoOK
et al., 1992), South Africa (TusTiN et al., 1982) and
France (LAcabic et al., 1982). In Brazil, an outbreak
was reported at Rio Grande do Sul State by RIieT-
Correaetal. (1981).

Thistumour presentsanenzootic patterninflocks
oraregion, oranabnormally high frequency insome
categories in a population. Adult animals managed
extensively in areas of high solar radiation are more
susceptible (Lacabic etal., 1982).

It is known that papillomavirus, a DNA virus of
Papovaviridae family (FrisQue et al., 1995) is
contagious. Papillomavirus particles were identified
by electron microscopy in papillomatous lesions of
lips, nose, ears (VAanseLow & SPraberow, 1982), skin of
limbextremities (Gisssetal., 1975)and alsoin perineal
pre-tumoural lesion and carcinoma of the vulva
(VAaNseLow & SprADBROW, 1983) inewes. Identification
of ovine papillomavirus DNA by means of molecular
biology, “in situ” hibridization techniques, were
recently described in pre-cancerous lesions of ears
(TrenrieLD et al., 1990) and in perineal tumours in
sheep (TiLerook etal., 1992).

The squamous cell carcinoma in sheep occurs
more frequently in areas deprived of wool and
pigmentation, anatomical sites like ears, (LLovyp, 1961,
MacnNoL et al., 1974, Labbs & ENTwisTLE, 1977, RIeT-
Correa et al., 1981), eyes (DAvis & SHORTEN, 1952,
LLoyp, 1961, Damoparanetal., 1975, LADDS & ENTWISTLE,
1977, RieT-CorreA et al., 1981), nose (LLoyp, 1961,
LAbps & ENTWISTLE, 1977, RIET-CoRREA €t al., 1981) and
perineum are especially affected (LrLoyp, 1961,
V ANDEGRAAFF, 1976, Hawkins et. al., 1981, Lacabpicetal.,
1982, TusTinetal., 1982, vanseLow & SPRADBROW, 1983,
TiLerook et al., 1992). Tumours are frequent in vulva
and muco-cutaneous junctions (VANDEGRAAFF, 1976,
Hawkinsetal., 1981, Lacabicetal., 1982, TusTinetal.,
1982). Actinic dermatitis and pre-tumoural lesions
are not proeminent, the tumour is invasive and
keratinized (LAacApic etal., 1982).

The occurrence of pre-cancerous lesions and car-
cinomainthe perineumwere detected in Australiain
animals submitted to the radical Mules’ operation
and tail docking (VANDEGRAAFF, 1976, HawkiNs et al.,
1981, TusTiN et al., 1982). Predisposing factors like
poor pigmented skin, sunlight exposure and
photosensitization are associated to the developing
pre-cancerousand carcinomasinovines(LLoyp, 1961,
VANSELOW & SPRADBROW, 1982).

DaNIELs & JoHNsoN (1987) proposed that genetic
factors may be associated to the predisposition in
developing tumoursinMerino breed. Occurrence of

tumours is associated and increases with age of the
animals (Lovyp, 1961; VANDEGRAAFF, 1976; LADDs &
ENnTwisTLE, 1977; RieET-Correaetal., 1981; Hawkins etal.,
1981; Lacabicetal., 1982). The disease may also attack
adult males as described by LAbbs & ENTwisTLE (1977),
RieT-Correa et al. (1981) and Hawkins et al. (1981).

The presentresearchaimedtoreportthe occurrence
of squamous cell carcinoma in sheep from a farm in
Séo Paulo State, Brazil.

MATERIALAND METHODS

Theflock iscomposed by 80 females of Suffolk, 50
Ile de France, 20 Poll Dorset breeds, which are well
covered by wool, and 50 Santa Inés, which are less
covered by wool. The animals belong to the Experi-
mental Unit for Ovine Breeding at the Instituto de
Zootecnia, Nova Odessacity, Sdo Paulo State, Brazil.
The latitude is 22°42 00 S, longitude 47°18 00 W, with
year mean temperature of 22.3°C, mean precipitation
of 1,300 mm, and raining time concentrated inspring
and summertime (September to March), thealtitude is
550 m (EmBRAPA, 1978).

The area of the Experimental Unit is 3.7 ha,
subdivided in 10sub-areas of 3,500t0 4,000 m? where
theanimalsare managed intensively, most of the time
on grazing pasture. Seven sub-areas are formed by
Panicum maximum Jack cv aruana and three with
diverse pasture (Digitaria decumbens, Cynodon
dactylon, Paspalum notatum). The managing system
isrotative, with periodsof 7to 9 daysof occupation and
35to45daysofrestingtime. The mean occupationis 35
to40animals per ha, accordingtothe pastureavailable.
Ineach sub-areathe animals have free accessto shelter
andfood suplementation composed of saltand mineral
mixture (proportion2:1). Ineachsub-areatherearetrees
to shade the animals from sunlight.

Thebreeding femalesare keptinagrazing pasture
and receive concentrated ration composed of corn
and soybean bran, cotton and wheat, with 16% of
protein and 80% of total digestible nutrients (NDT)
during the final third of the gestational period. After
birth the ewes and kids are confined in collective
barns, with cane sugar currantcover, fed withcornad
libitum and 500 g of concentrated ration peranimal a
day until weaning (60 days of age), when they return
to the grazing pasture. The young females are kept
confined until 180 days of life, when they have
gradative access to areas for breeding. They get 10to
11 months of age and weigh 45 kg they are bred, in
ordinary pasture, with adult ewes.

The animals are naturally bred, during mating
timeinJanuary and February, concentrating birthin
June and July. The tail docking is done in lambs of
Suffolk, llede France and Poll Dorset breeds atabout
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5 days after birth, preserving just two coccigeal
vertebrae. The animals are dewormed according to
the clinical and coproparasitological exams and
vaccinated against clostridios and tetanus.

The zootechnical management does not permit
total isolationamong individuals of different breeds.
The flock was clinically evaluated in August, 1999,
January,2000and July of 2000, to observe the presence
of papillomas and carcinomas in conjunctival and
nasal mucosae, ears, limbs, perineum, vulva and
vagina.

Histopathological examination was performedin
material fixed in formaline and paraffin embedded
tissue, stained with hematoxilin and eosin. The
papillomatous lesions and tumoural masses found
were submitted to negative contrast electronic
microscopy.

RESULTSAND DISCUSSION

Papillomas and carcinomas were only found in
animals of lle de France breed and all animals of this
breed also presented photosensitization in the ears,
face, perineumand focal areas of skin thickeningand
eczema during the summer time. Papillomas were
also detected in conjunctival mucosae of one ewe. A
well-keratinized papillomawith 2 cm was detected
attheexternal face oftheear (Fig. 1), and after surgical
excision presented total remission. Small papillomas
were identified inthe perineum of many ewes (Fig. 2).

Aclinical evolution of around lesion with 1.5cm
atthe vulvar muco-cutaneousjunction was observed
during13months. The tumour progressed and led to
extensive infiltration in the vulva and vagina,
ulceration of tumour surface with purulentinfection
and myiasiswere observed. Duetothedeepemaciation
the animal was euthanazied. At the necropsy,
metastasisatthe regional lymph nodes, chroniccistitis
and moderate hydronephrosis were detected.

Four females presented squamous cell carcino-
ma (Fig. 3) and were euthanazied in extremis.
Histopathological examination revealed atypical
squamous epithelial cords invading the basal
membranae and dermis, round anaplastic cells,
focal areas of necrosis, keratinization of isolated
cells (dysplastic keratosis) and high infiltrates of
mononuclear cellsamong the cords (Fig.4). Inone
animal a very invasive and anaplastic tumour
mass was detected invading basal membranae and
deeply infiltrated in the dermis. Pleomorphiccells
with a high mitosis index and numerous keratin
pearls and dysplastic keratosis was detected with
astrong lymphocyticinfiltrate between large areas
of fibrosis (Fig. 5). Electronic microscopy failed to
detect viral particles.

Tables1and 2 respectively presentthe occurrence
of papillomas and squamous carcinomas in animals
of Ille de France breed, at different periods of
observation.

Table 1 — Occurrence of papillomas in animals of lle de
France breed (S&o Paulo, 2000).

Month Number of Number of Proportion of
observed  affected affected
animals animals animals

July — 1999 50 08 16.0 %

January — 2000 48 16 33.3%

July — 2000 46 14 29.2%

Table 2 - Occurrence of squamous cell carcinomain lle de
Franceewesinabreeding establishmentin Sdo Paulo State,
Brazil (S&o Paulo, 2000).

Month Number of Number of Proportion of
observed  affected affected
animals animals animals

July — 1999 50 03 6.0 %

January — 2000 48 02 4.2%

July — 2000 46 02 4.3%

Theincidence of papillomas correspondsto the
number of new cases in the studied population
during the period of July, 1999, to January, 2000,
was 20.8% (10/48), and in January, 2000, to July,
2000, was 8.7% (4/46).

The incidence of squamous cell carcinoma
correspondstothe number of new casesinthe studied
population from July, 1999, to January, 2000, was
2.1%(1/48)and fromJanuary, 2000, to July, 2000, was
zero (0/46).

Alldiseased femalesinthisflock were atthe same
age, 7to 8 years old (Table 3).

Table 3 — Occurrence of papillomas and carcinomas in
animals of lle de France breed according to age (S&o Paulo,
2000).

Age in Total of animals ~ Papillomas  Carcinoma
years per age

O0to2 04 02 (50.0%) 0

2to 3 20 06 (30.0%) 0
3to4 06 04 (66.7%) 0
4t05 07 03 (42.9%) 0

5to 6 03 03 (100.0%) 0
6to7 05 03 (60.0%) 0
7t08 05 01(20.0%) 4 (100.0%)
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Fig.1-Keratinized papillomawith2cmdetected atthe
external face of the ear.

Fig. 3 - Squamous cell carcinoma with extensive
infiltration in the vulva and vagina.

Fig. 5 - Pleomorphic cells with a high index and
numerous keratin pearls and dysplastic keratosis.

Fig.2-Small papillomasidentified in the perineum of
many ewes.

Fig. 4 - Atypical squamous epithelial cords invading
the basal membrane and dermis.

Young malesareslaughtered early and individuals
ofthiscategory were notclinically evaluated, the flock
iscomposed basically by females at mating age. Two
six-year-old lle de France males presented
papillomatous lesions, one at the forelimb extremity
andthe otheratthe preputial mucosae, demonstrating
thatthe disease may affectadult males, as reported by
LAbps & EnTwisTLE (1977), RiET-CoRREA et al. (1981)
and Hawkins et al. (1981).

The clinical and histopathological aspect of the
vulvar lesions and tumours confirm that they are
related to squamous cell carcinoma similar to those
reported by VANDEGRAAFF (1976), HAwkins et al. (1981),
VanseLow & SpraDerow (1982), Lacabic et al.(1982),
Tustinetal., (1982), VanseLow & Spraberow (1983) and
Tierook etal. (1992). The papillomatous lesion found
ontheearissimilartothose reported by LLovyp (1961),
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MacnoL et al. (1974), Lapbbs & EnTwisTLE (1977) and
RieT-CorreA et al. (1981).

Itisimportantto emphasize that despite this flock
been composed of four different ovine breeds, all
animals are submitted to the same climatic,
environmental, sanitary, reproductive and
zootechnical management, and frequently theanimals
are in close contact. As only animals of the lle de
France breed presented pre-tumoural lesions, carci-
nomaand photosensitization, thissuggeststhat they
are more susceptible to solar radiation. DaNIELs &
JoHNsoN (1987) reported that only animals of the Merino
breed and its lineage are susceptible to carcinoma,
which can be interpreted to mean that genetic factors
might be involved in this disease. The lle de France
breed isaMerinolineage, and also have had reported
outbreaks of squamous cell carcinoma in France
(LAacapic et al. 1982). LLoyp (1961), in Australia, had
observed photosensitizationinthe same Merinobreed,
duringthe summertime.

VANDEGRAAFF (1976), Hawkins et al. (1981) and
TusTinetal.(1982), reported the occurrence of perineal
and vulvar squamous cell carcinoma after radical
Mules’ operation and tail docking. In Brazil, the
practice of tail docking is the most used technique by
ovine breeders. The animals from this study were
submitted toshorttail docking, atthe second coccigeal
vertebrae, that is enough to expose the perineum to
solar radiation.

Despite the absence inrecognising papillomavirus
particlesby electron microscopy, the literature reports
acloseassociation between this viruswith papillomas
(GIBBSetal.,1975), pre-tumoural lesionsand tumours
in ovine (VANsELow & SprAaDBROW, 1982, VANSELOW &
SprAaDBROW, 1983) and recently, by means of molecular
biology techniques, itsis known that papillomavirus
is present in pre-tumoural and tumoural lesions,
suggesting that the developing of squamouscell car-
cinoma is associated with this viral infection
(TrenrieLD et al., 1990; TiBroOK et al., 1992). It is
important to verify if this virus, as can be seen in
another mammals, is the causal agent of the tumours
in flocks in South America (Rier CorreA et al.1981;
SMITH & CAampo, 1985).

The relation of age with developing carcinomas
could be observedinthisstudy,andthe occurrenceis
higherinolderanimals, whichagreeswith the report
of LLoyp (1961), VANDEGRAAFF (1976), LADDS & ENTWISTLE
(1977), Hawkins et al., (1981), RieT Correa et al.(1981)
and Lacabic etal. (1982).

CONCLUSIONS

Sheep of lle de France breed presented more sus-
ceptibility to develop papillomas, photosensitizati-

on, pre-tumoural lesions and tumours, demonstra-
ting more sensibility to solar radiation.

Thegeneticcharacteristics of thisbreed need more
investigation to detect if they are related to
predisposition in developing papilloma and
squamous cell carcinoma.
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