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Multiple tumor samples were collected from 32 bovines (BOS TAURUS TAURUS x BOS TAURUS INDICUS), of both
sexes, bearers of pedunculated cutaneous flat and/or mixed papillomatosis. The samples were fixed in 10% buffered
neutral formalin solution and submitted to histothecnique by inclusion in paraffin for hystopatologic analysis and
used in the preparation of an autogenous inactivated vaccine for treatment. The objective of the present work is to
show the clinical pathological finding and the classic cytomorphologic alterations associated with the infection of
bovine papillomavirus and to accompany the epithelial lesion regression after three doses of vaccine. This vaccine
program applied was effective not presenting any new injury in the 16 animals vaccined after the experimental period.
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INTRODUCTION

Papillomaviruses (PVs) are highly species and site specific
pathogens of stratified squamous and/or non stratified
epithelium (Sundberg et al., 2000). They are classified as
mucosotropic or cutaneotropic tropism (Souto et al., 2005).
PVs induce the development of localized proliferative lesions
of the skin and mucous in a wide range of hosts (Le Net et
al., 1997). PVs are classified according to the International
Committee on Taxonomy Virus - ICTV in the Papillomavirus
genus of the Papillomaviridae family. They are double-
stranded circular, non enveloped DNA Vviruses, of
icosahedric symmetry, with 72 capsomeres. Their genome
can be divided into three regions: a long control region
(LCR) and gene products called open reading frames —
(ORFs), where six genes are expressed precociously and
two genes are expressed at a later time, being denominated
respectively E (Early) and L (Late) (Campo, 1997; Sundberg
et al., 2000). Their oncogenic potential is related to the viral
proteins E6 and E7, which are capable of interacting
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with proteins that regulate the cellular cycle and act as tumor
suppressors. This interaction induces an uncontrollable
regulation of the cellular cycle, causing the neoplasics
formation (Souto et al., 2005). The initial infection by PV
occurs in the basal layers. These basal cells differ and move
forward in the direction of the epithelial surface layers. The
production of PV is restricted to the suprabasal cells, where
the daughter cells in the basal layer are not broken by the
production of new infectious viral particles and continue
proliferating as reservoir of viral DNA for future cellular
divisions (Souto et al., 2005). Histopathologically, the bovine
cutaneous papillomatosis is described as viral cytopathic
effect known as Koilociytosis, considered being the “larger
criterion” in the papillomavirus infection (Xavier et al.,
2005). The objective of the present study is to evaluate
the clinicopathologic findings and cytomorphologic classic
alterations associated with papillomavirus infection
through anatomopathologic exam of bovine clinical
samples and to verify histologically the involution of the
papilliform lesions after treatment with inactivated
autogenous vaccine.



Figure 1. Bovine bearer of cutaneous papillomatosis with exophytic
tumors located preferentially in the anatomic region of the head, neck,
around the eyes and snout before autogenous vaccine treatment.

Figure 2.

MATERIAL AND METHODS

Tumor samples were collected from 32 bovines (Bos taurus taurus
x Bos Taurus indicus), of both sexes, clinically positive for
cutaneous papillomatosis. These animals were divided into two
groups with equal numbers of animals each: group 1 (control) with
16 animals that received no applications of vaccine and group 2
with 16 animals that were vaccinated. The neoplasic lesions were
totally or partially removed by surgical incision or punch. The
samples in copies were conserved appropriately and transported to
the Laboratory for tissue processing by histopathology and
preparation of inactivated autogenous vaccine.

Part of the tumors samples were fixed in 10% buffered neutral
formalin solution, for at least 24 h, and sent to the Department of
Morphology and Pathological Anatomy of the Animal Health
Laboratory for histotechnique application. They were routinely
embedded in paraffin, cut at 4 ocm, and stained with haematoxylin
and eosin (H&E). Another part of the samples was preserved in
tubes under cooling for preparation of the inactivated autogenous
vaccine at the Virology and Viruses Department of the Animal
Health Laboratory at the State University of North Fluminense
Darcy Ribeiro. We evaluated the antigenicity and immunogenicity of
the vaccine by the immune response of Balb/C mouse challenged.
After manipulation, three doses of 3mL each of the autogenous

Macroscopic view of male bovine tumors with
different morphologies before the initial treatment, presenting
cauliflower aspect with dark color and another intermediate
neoformations.

vaccine were applied subcutaneously to the animals under test with
seven day intervals between the applications. Before each vaccinal
dose administration, samples were collected for the histopathologic
analysis and epithelial regression study.The animals were observed
in a 60 days period after the last application.

RESULTS

The tumors were exophytic and located especially in the
dewlap, but the warts were also present on the neck, on
the head, around the eyes, udder, teat and back (figurel).
Clinical evaluation revealed mixed lesions with tumors
some circumscribed, occasionally ulcerated and others
with irregular morphology, with gray and dark color, some
with presence of hair, adhered to the skin and flat,
another pedunculated form with cauliflower aspect and
intermediate neoformations that assumed characteristics
in the sessile and pedunculated lesions (figure 2). In
some lesions melanin granules ranging in



Figure 3. Contention of the same male bovine for vaccine treatment, surgical
extraction of verrucous lesions for histopathology analysis to compare the
regression with the clinical observation.




Figure 5. Fifteen days after the last vaccine application the
microscopic exam revealed orthokeratotic hyperkeratosis
without growth of the horny stratum due to a regression of the
lesions and presence of discreet kariolisis and papillas with
tracks of the epithelial layer. Obj.10x. H&E.

Figure 6. After 30 days vaccine treatment, the regularity of the
disposition of the dermic papillas were observed as well as their height
and thickness evidencing a situation close to normality. Obj.40x. H&E.

process of lesion regression began, developing into the
detachment of the papillomas, confirmed histologically by
moderate kariolisis, progressive degeneration of the
verrucous tissue and formation of the epithelial tissue
close to normality (figure 5 and 6). Among the 16 animals
which were not vaccinated, regression and/or alterations
of the cytomorphologics characteristics of the papillomas
were not observed in the experiment.

DISCUSSION

The macroscopic aspects of the pendunculated and
plane papillomas were similar to the description of
Gerdes and Van der Lugtz, (1991) and Santin and Brito,
(2003). Microscopically, occasional areas of
parakeratosis were also observed by Hayward et al.,

(1993), as well as the density of the stratified scaly
epithelium (hyperkeratosis) and the proliferation of the
thorny stratum (acanthosis) that were registered by Eisa
et al., (2000). The koilocytosis was described initially as
cells with nuclei picnotics, moderately irregular, outlined
by extensive clear halos with superior volume than the
cytoplasm (Silveira et al., 2005). The disceratosis occurs
together with the koilocytosis and it consists densely of
the premature keratinization in cytoplasm form densely
eosinofilic, with opaque nucleus, hipercromatic and
irregular (Silveira et al., 2005). Other authors affirm that
the koilocytosis constitutes a sign of patognomonic
infection by papillomavirus (Xavier et al., 2005). The
histopathologic study is considered as method of
screening lesions associated to the study of PV (Xavier et
al., 2005). Oliveira et al., (2005) and Sundberg et al.,
(2000), observed in the benign lesions the presence of



great clear cells, displasic, with vacuous nuclei and
prominent cytoplasm with granules of keratohyalin a
characteristic of the viral cytopathic effect. Exophytic
papillomatous proliferations are the most common form of
cutaneous infection by papillomavirus but endophytic
papillomas are also observed (Le Net et al., 1997). This
was a pioneering study conducted in the field by clinical
and histological comparative analyzing of the cutaneous
warts samples collected before each dose of vaccine
administered in the control group and experimental group
of cattle vaccinated. The regressions of lesions were
observed clinically and histologically in the 16 animals in
group 2.

CONCLUSION

The histopathologic exams confirmed the clinical
patognomonics findings of the tumor papillomatosis. The
viral cytopathic effect was demonstrated in papiliform
lesions independent of this morphology and the involution
of the tumors compared clinically and histologically,
considering the histopathologic exam an important
method of diagnosis of the papillomavirus infection. The
emergence of new papillomatosis neoformations was not
verified during the observation period and the regression
of the warts cutaneous lesions occurred due the vaccine
program adopted for the experimental group.
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