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1.INTRODUCAO

A suinocultura industrial brasileira tem destaque no cenério internacional e ocupa a
quarta posicdo em producdo e exportacdo mundial de carne suina (Associacdo Brasileira de
Proteina Animal - ABPA, 2020). Na producdo, o pais fica atras da China, Unidao Europeia (EU)
e Estados Unidos da América (EUA) e na exportacdo, da UE, EUA e Canada (ABPA, 2020).
De acordo com o Departamento de Agricultura dos Estados Unidos (USDA, 2019) em 2018,
no Brasil foram produzidas cerca de 3% do total mundial de carne suina.

Segundo dados do Instituto Brasileiro de Geografia e Estatistica (IBGE, 2021) no quarto
trimestre de 2020 foram abatidas no Brasil 12,50 milhdes de cabecas de suinos, a regido Sul
representou 65,3% desta producdo, seguida pelas regibes Sudeste (18,8%), Centro-Oeste
(14,8%), Nordeste (1,0%) e Norte (0,2%). No quarto trimestre de 2020, observou-se um
crescimento de 21,4% na exportacao de carne suina, em comparacao com 0 mesmo periodo do
ano anterior. A China foi o principal destino destas exportacdes, para compensar os efeitos da
peste suina africana, que afetou o pais ocasionando o colapso na sua producédo (IBGE, 2021).

No ano de 2019, estimou-se que o consumo de carne suina foi em média 15,3
kg/habitante (ABPA, 2020), essa cada vez mais tem feito parte da dieta dos brasileiros. Os
consumidores, tornaram-se exigentes e preocupados com o bem-estar animal, e em obter um
alimento dentro dos padrdes higiénico-sanitarios (RODRIGUES et al., 2009; LUNING et al.,
2015).

O Brasil apresenta bons indices produtivos e se destaca pelo seu status sanitario, ha mais
de 40 anos ndo registramos casos de peste suina africana (TOKARNIA et al., 2004). E ainda
ndo foram diagnosticadas, doencas como triquinelose, encefalomielite pelo virus Nipah,
sindrome reprodutiva e respiratéria dos Suinos (PRRS) e diarreia epidémica dos suinos (PEDV)
(BRENTANO et al., 2002; CIACCI-ZANELLA et al., 2004; BRASIL, 2020; PEREIRA et al.,
2021).

Para atender a demanda da producdo, 0s suinos sao criados em sistemas intensivos, com
aumento da densidade de animais nas instalacGes e uma maior concentracdo de granjas em
determinadas areas geogréficas. Dessa forma, aumenta o risco do surgimento de doencas
infecciosas (BARCELLOS et al., 2008), e, portanto, a adocdo de instalagdes e medidas de
manejo adequadas devem ser priorizadas, para prevenir as doencgas e sua disseminagédo
(LUNING et al., 2015). A biosseguridade e a vigilancia sanitaria sdo muito importantes,

especialmente quanto as importacGes de animais vivos, seus produtos e subprodutos, material



de multiplicacdo animal (sémen, embrides e 6vulos), e produtos bioldgicos e patoldgicos que
podem ser possiveis veiculadores dos agentes (AGUILAR et al., 2015).

Dentre as doengas que podem acometer os suinos, as doencgas de pele impactam
negativamente a producéo, pois causam uma diminuigéo significativa na taxa de crescimento,
geram custos com tratamentos e aumento das taxas de mortalidade (TURTON, 2001;
KESSLER et al.,, 2003; BENDER et al.,, 2011). E quando observadas em abatedouros
frigorificos, as lesbes de pele podem causar condenacdes totais (BENDER et al., 2011) ou
impossibilitar o aproveitamento total das carcagas (DOSTER, 1995).

A pele suina é um importante subproduto das industrias frigorificas, é aproveitada na
fabricacdo de gelatina, torresmo e pururuca, e melhora a qualidade de certos produtos
industrializados, como os embutidos, pela sua quantidade de colageno (SCHILLING et al.,
2003; SALMON, 2004). Além de ser utilizada para confeccdo de sapatos, luvas, casacos,
bolsas, carteiras e agendas, bem como os pelos (cerdas) sdo matéria-prima para producdo de
pincéis (MURAD, 2017).

Além dos prejuizos econémicos, a preocupacdo com salde publica deve ser
considerada, pois algumas destas doencas sdo zoondticas, como é o caso da erisipela suina,
causada por Erysipelothrix rhusiopathiae. As infec¢bes humanas, ocorrem via contato direto
com animais infectados e sdo, portanto, doencas ocupacionais para veterinarios, trabalhadores
de frigorificos e processadores de carnes, aves e peixes (COLAVITA; VERGARA,; IANIERI,
2006). Em um estudo desenvolvido no distrito de Kamuli, na Uganda Oriental, que envolveu
302 pessoas que manipulavam carne suina crua, incluindo agougueiros, trabalhadores de
abatedouros e cozinheiros, os autores observaram 9,9% de prevaléncia de infecgdo por E.
rhusiopathiae. Porém, quando considerados apenas acougueiros e trabalhadores de
abatedouros, a prevaléncia subia para 15% e 37%, respectivamente (MUSEWA et al., 2021).

A pele é o maior 6rgédo do corpo e forma uma barreira anatdbmica e fisiol6gica completa
entre 0 animal e seu ambiente, é responsavel pela termorregulacdo, sindrome vitaminica,
imunorregulagdo, balanco eletrolitico, acGes antimicrobianas e percepgdes sensoriais
(DOSTER, 1995; TORRISON; CAMERON, 2019). A pele pode constituir 12-24% do peso
corporal. No suino, este 6rgao representa entre 10% e 12% do peso corporal no nascimento e
cerca de 7% em animais adultos (TORRISON; CAMERON, 2019).

Histologicamente a pele dos suinos, é semelhante a de outros animais domésticos e, em
comparaGao com outras espécies, tem muitas semelhancas com a pele humana. E composta pela
epiderme, derme e hipoderme. A epiderme € relativamente espessa, composta por epitélio

estratificado queratinizado, organizado em quatro camadas (estrato basal, estrato espinhoso,



estrato granuloso e estrato corneo), o estrato IUcido esta ausente, exceto no focinho. A derme é
subdividida em duas zonas, a derme papilar, que esta em contato com a epiderme através da
membrana basal e da derme reticular, que esta em contato com a hipoderme subjacente. A
derme é constituida por tecido conjuntivo contendo vasos sanguineos, nervos, vasos linfaticos
e apéndices epidérmicos associados. A hipoderme é constituida principalmente por adipdcitos,
e nela sdo originados os foliculos pilosos e as glandulas sudoriparas. Os suinos contém
glandulas sudoriparas écrinas, no carpo e nas regides nasolabiais. No entanto, a grande maioria
das glandulas sudoriparas sdo apocrinas, presentes em todas as areas, mas sdo poucas (cerca de
25/cm?) em comparagdo com outras espécies. As glandulas sebaceas, raramente foram
encontradas em estudos que comparavam a pele de suinos e suas contrapartes em humanos
(DEBEER et al., 2013; TORRISON; CAMERON, 2019).

Uma variedade de doencas afeta a pele dos suinos, essas podem ser de natureza
infecciosa (bacteriana, viral, fingica e parasitéaria), hereditaria, nutricional, neoplésica ou
ambiental (JACKSON; COCKCROFT, 2007; TORRISON; CAMERON, 2019). O sistema de
criacdo, sazonalidade, fatores nutricionais e de manejo interferem na expressao dessas doencas.
Nos sistemas de criagdo extensivos ou livres, 0s suinos ficam sujeitos aos riscos ambientais,
como queimaduras solares (TORRISON; CAMERON, 2019). Enquanto Ulceras de contato,
necrose de orelha e certas doencas bacterianas, geralmente sdo observadas em sistemas
intensivos. Assim como a movimentacdo dos suinos, mistura de lotes e introducdo de novos
animais, podem resultar em brigas, além de introduzir novos ou diferentes agentes infecciosos
(TORRISON; CAMERON, 2019).

As lesbes de pele ocasionadas por picadas de insetos sdo exemplos de alteracOes
cutaneas que podem ser influenciadas pela sazonalidade (TORRISON; CAMERON, 2019), a
frequéncia varia conforme a regido geografica, devido as diferencas climaticas (BREWER,;
GREVE, 2019). A nutricdo e a dieta também interferem, uma vez que deficiéncias de biotina,
de zinco ou de &cidos graxos essenciais podem resultar em lesdes cutaneas (SOBESTIANSKY;
MORES; MORI, 1989; ALTROCK; HOLTIG, 2013; TORRISON; CAMERON, 2019). As
dietas com excesso de selénio podem dar origem a alopecia e separacao da banda coronaria dos
cascos (JACKSON; COCKCROFT, 2007; GOMES et al., 2014).

As doengas cutaneas podem ser restritas a pele (primarias) ou serem manifestacdes
cuténeas de uma doenca sistémica (secundarias). Alguns exemplos de doengas que sao restritas
a pele sdo a pitiriase rosea e variola, enquanto erisipela, peste suina classica e a sindrome de
dermatite e nefropatia sdo lesdes cutaneas relacionadas a uma condicéo sistémica (ALTROCK;
HOLTIG, 2013; TORRISON; CAMERON, 2019).



As dermatites bacterianas em suinos podem ser representadas pela erisipela suina,
epidermite exsudativa, abscessos e septicemias bacterianas com manifestacBes cutaneas
(DOSTER, 1995; ALTROCK; HOLTIG, 2013; TORRISON; CAMERON, 2019). Dermatites
fungicas por Microsporum nanum, M. canis, M. gypseum, Trichophyton mentagrophytes, T.
rubrum, T. tonsurans, T. verrucosum, e Candida albicans podem ser observadas em suinos
(TORRISON; CAMERON, 2019). No Brasil, casos de zoonoses por M. nanum ja foram
relatados (CAMARGO et al., 1992). Porém, as doencas bacterianas que afetam a pele sdo mais
comuns, em comparacdo com as flngicas, que sdo relativamente raras (JACKSON;
COCKCROFT, 2007).

Como exemplos de dermatites virais podemos citar casos de sindrome dermatite e
nefropatia suina por circovirus suino tipo 2, variola suina, peste suina classica e dermatites
vesiculares (ALTROCK; HOLTIG, 2013; TORRISON; CAMERON, 2019). Doencas em
suinos que cursam com dermatite vesicular, devem incluir como diagnosticos diferenciais, febre
aftosa, doenca vesicular suina, estomatite vesicular, exantema vesicular (TORRISON;
CAMERON, 2019), doenca vesicular associada ao Senecavirus A (SVA) (SEGALES et al.,
2017) e parvovirus suino (KRESSE et al., 1985).

Dermatites parasitarias incluem picada de insetos, pulgas, piolhos e &caros (ALTROCK;
HOLTIG, 2013; TORRISON; CAMERON, 2019). Em suinos o mais importante ectoparasito
é a Sarcoptes scabiei var suis (KESSLER et al., 2003), podem ainda ser parasitados por
Haematopinus suis, e menos frequentemente pela sarna demodécica (BREWER; GREVE,
2019). A ocorréncia de demodicose por Demodex phylloides ja foi relatada em suinos criados
extensivamente em S&o Paulo (BERSANO et al., 2016).

As doencas de pele congénitas ou hereditarias, como pitiriase rosea e epiteliogénese
imperfeita também podem ser observadas. Em suinos, os tumores cutaneos sédo relativamente
raros, ja foram citados casos de linfangioma, rabdomioma, papiloma, adenoma de glandula
sudoripara, fibroma e hemangioma (TORRISON; CAMERON, 2019). Melanocitomas e a
melanomas podem ter uma alta frequéncia em certas racas de suinos, como Sinclair, Hormel,
Duroc e minipigs Melanoma-Bearing Libechov, nas quais tem origem congénita e podem
frequentemente ser observados no abate (GOLDSCHMIDT; GOLDSCHMIDT, 2017).

Como em outras doencas, uma histdria clinica completa é essencial para o diagndstico.
Essa deve incluir idade, distribuicdo de lesdes, aparéncia e progressao de lesdes e outros sinais
clinicos que existem concomitantemente (DOSTER, 1995). De acordo com Torrison e Cameron
(2019) o exame clinico geral pode fornecer informacGes importantes para determinar se a leséo

de pele é oriunda de doenca primaria ou esta relacionada a doenca sistémica.



Para o diagnostico definitivo é necessario a coleta de amostras. As bidpsias de pele séo
importantes e devem incluir todas as camadas da pele (epiderme, derme e subcutaneo) para
realizacdo de exame histopatologico. Da mesma forma, exames diretos para identificacdo de
bactérias e fungos e cultura para isolamento e identificacdo de bactérias e virus podem ser
realizados (DOSTER, 1995; TORRISON; CAMERON, 2019).

O diagnostico rapido e eficiente, € fundamental para a manutencdo do status sanitario
nacional adequado, assim como auxilia no servico de defesa sanitaria animal (CIACCI-
ZANELLA; MORES; BARCELLOS, 2016). Devido a grande importancia do diagnostico
eficaz das lesdes de pele em suinos, esse estudo tem como objetivos: (1) determinar a frequéncia
e descrever os achados histopatolégicos das doencas de pele em suinos nas diferentes faixas
etarias; e (2) descrever os aspectos anatomopatoldgicos e avaliar o uso da imuno-histoquimica
nos casos de erisipela em suinos de abate. Desse estudo resultaram dois trabalhos cientificos,

que estdo incluidos na integra a seguir.
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2. ARTIGO 1
Nesse item € apresentado o artigo intitulado:

Primary skin diseases and cutaneous manifestations of systemic diseases in swine

Paula R. Pereira, Ronaldo M. Bianchi, Marcia E. Hammerschmitt, Raquel A.S. Cruz, Kivia

L. Hesse, Luciana Sonne, Saulo P. Pavarini and David Driemeier

Artigo publicado no periodico Pesquisa Veterinaria Brasileira. 2020, 40(8):579-588.
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Pesq. Vet. Bras. 40(8):579-588, August 2020

Primary skin diseases and cutaneous manifestations of systemic diseases in
swinel

Paula R. Pereira?, Ronaldo M. Bianchi?, Marcia E. Hammerschmitt?, Raquel A. S. Cruz3, Kivia L. Hesse?,
Luciana Sonne?, Saulo P. Pavarini? and David Driemeier?

ABSTRACT. - Pereira P.R,, Bianchi R.M., Hammerschmitt M.E., Cruz R.A.S., Hesse K.L., Sonne L., Pavarini S.P.
& Driemeier D. 2020. Primary skin diseases and cutaneous manifestations of systemic diseases in
swine. Pesquisa Veterindria Brasileira 40(8):579-588. Setor de Patologia Veterindria, Departamento de
Patologia Clinica Veterinaria, Faculdade de Veterinaria, Universidade Federal do Rio Grande do Sul, Av.
Bento Gongalves 9090, Prédio 42505, Porto Alegre, RS 91540-000, Brazil. E-mail:
paula.rpereira@hotmail.com

Skin diseases in pigs can negatively impact the production. They cause losses related to the death
of the affected pigs, to the cost with the treatment, growth retardation and condemnations in the
slaughterhouses. This study was developed to determine the frequency and describe the histopathological
findings of skin diseases in pigs in different age groups through a retrospective study from 2006 to 2018. A
total of 154 conclusive cases were analyzed, including skin restricted diseases (allergic dermatitis,
exudative epidermitis, vesicular dermatitis, pityriasis rosea, swinepox, follicular cyst, papilloma and scrotal
hemangioma) or skin lesions secondary to systemic diseases (erysipelas, porcine dermatitis and
nephropathy syndrome [PDNS], bacterial septicemia and multiple hemorrhages without definite cause).
The skin lesions were classified as bacterial (46.1%), viral (26.6%), allergic (12.3%), neoplastic (1.3%) and
others (13.6%). Swine erysipelas was the most frequent diagnosis (47/154), followed by PDNS (23/154),
allergic dermatitis (19/154) and exudative epidermitis (15/154). Vesicular dermatitis (9/154), pityriasis
rosea (9/154), septicemia with cutaneous manifestations (9/154), swinepox (9/154) and multiple
hemorrhages without definite cause (7/154) were also observed. Follicular cyst (3/154), hyperkeratosis
without definite cause (2/154), papilloma (1/154), and scrotal hemangioma (1/154) were less frequently
described. Of the conclusive diagnosis, age was reported in 138 cases, with the highest frequency of skin
lesions observed at the inspection process during slaughter (56/138).

INDEX TERMS: Swine, dermatitis, pathology, skin lesions, pigs, Brazil.

RESUMO. - [Doencas primarias da pele e manifestacdes cutineas de doencas sistémicas em suinos.]
As doencas de pele em suinos podem impactar negativamente a producdo. Estas causam perdas
relacionadas a morte dos acometidos, a custo com tratamentos, atraso no crescimento e condenagdes nos
frigorificos. Este trabalho foi desenvolvido para determinar a frequéncia e descrever os achados
histopatolégicos das doengas de pele em suinos nas diferentes faixas etarias, através de um estudo
retrospectivo no periodo de 2006 a 2018. Foram analisados 154 casos conclusivos, incluindo as doencas
restritas a pele (dermatites alérgicas, epidermite exsudativa, dermatite vesicular, pitirfase résea, variola
suina, cisto folicular, papiloma e hemangioma escrotal) e as secundarias a doengas sistémicas (erisipela,
sindrome dermatite nefropatia suina [SDNS], septicemia bacteriana e hemorragias multiplas de causa ndo
determinada). Estas foram classificadas em bacterianas (46,1%), virais (26,6%), alérgicas (12,3%),
neoplasicas (1,3%) e outras (13,6%). A erisipela suina foi a enfermidade mais diagnosticada (47/154),
seguida por SDNS (23/154), dermatite alérgica (19/154) e epidermite exsudativa (15/154). Observamos
ainda dermatite vesicular (9/154), pitiriase résea (9/154), septicemia bacteriana com manifesta¢des
cutaneas (9/154), variola suina (9/154) e hemorragias multiplas de causa ndo determinada (7/154). Em
menor nimero, cisto folicular (3/154), hiperqueratose sem causa definida (2/154), papiloma (1/154) e
hemangioma escrotal (1/154). Dos casos conclusivos, a idade foi informada em 138 casos, sendo a maior
frequéncia das lesGes de pele observadas na linha de inspegdo, durante o abate (56/138).

TERMOS DE INDEXAGAOQ: Dermatite, patologia, lesdes de pele, suinos, Brasil.
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INTRODUCTION

Swine production in Brazil ranks fourth in the world for pork production and export (USDA 2019). Itis
considered that the Brazilian pig herd has a good sanitary condition, proven by high productivity, with rates
similar to those of other countries where pig farming is also developed. Even so, the rapid and efficient
diagnosis of the most varied pathologies must be prioritized (Ciacci-Zanella et al. 2016). Skin diseases in
pigs can negatively impact production, because they generate treatment costs, decrease the growth rate
and, sometimes, can cause the death of the animal (Turton 2001, Bender et al. 2011). Swine skin is an
important by-product of refrigeration industries, as it contributes to improving the quality of some
products, as well as the amount of collagen (Schilling et al. 2003). Therefore, in addition to the losses
mentioned in the production, the condemning and/or impossibility of utilization of carcasses of pigs with
skin lesions can also cause important economic losses (Doster 1995, Bender et al. 2011).

A variety of diseases affect the skin of pigs and can be infectious (bacterial, viral, mycotic and
parasitic), or non-infectious (environmental, nutritional, hereditary and neoplastic) (Torrison & Cameron
2019). These diseases may involve only the skin or be cutaneous manifestations of a systemic disease
(Torrison & Cameron 2019). However, studies characterizing histologically the skin lesions in swine,
whether primary or secondary, as well as establishing the age affected are scarce in the literature. Thus, the
objective of this study was to determine the frequency and describe the histopathological findings of skin
diseases in pigs in different age groups, diagnosed from January 2006 to December 2018 in southern Brazil.

MATERIALS AND METHODS

From January 2006 to December 2018, the files of the “Setor de Patologia Veterinaria” of the “Universidade
Federal do Rio Grande do Sul” (SPV-UFRGS) were reviewed, and cases of pigs with skin lesions submitted
for histological analysis were select. Samples of a scientific experiment or submitted to other tests that did
not include histological analysis were excluded from the research. The selected cases were from pig farms
and slaughterhouses. The protocols were reviewed, and the information regarding age, history,
anatomopathological descriptions and final diagnosis were analyzed and compiled. Pigs were classified into
five stages of production, according to Machado (2014), in maternity (1-21 days), nursery (22-61 days),
growth (62-120 days), finishing (121-160 days) and adults (over 161 days). Samples from the
slaughterhouses were categorized as slaughter. Gross lesions of the main diseases were standardized
according to the data provided in the histories and, to represent them, figures from the SPV-UFRGS database
were used. The archived paraffin-embedded blocks were searched for making histological slides that were
stained by hematoxylin and eosin technique, for later histological description. In all cases, the diagnoses
were based only on the histological lesions observed, without the use of complementary exams. The study
included cases in which the lesion was restricted to the skin (primary) or a cutaneous manifestation to
systemic diseases (secondary). In the latter case, other organs were also analyzed when subjected together
the skin. As an inclusion criterion for cases of septicemia, it was considered the anatomopathological
description of erythema or cutaneous cyanosis, especially in the extremities (Torrison & Cameron 2019),
and foci of necrosis in multiple organs associated with bacterial thromboembolism (Yaeger 1995). The
cutaneous diseases were classified as bacterial, viral, allergic, neoplastic and “other” (when it was not
possible to insert in one of the previous categories).

RESULTS

During the period of this study, 7.782 pig tissue samples were analyzed by the laboratory, of which 167
(2.1%) corresponded to skin lesions, which included both diseases restricted to the skin and systemic
diseases with cutaneous manifestations. Of the 167 cases, seven (4.2%) were inconclusive and six (3.5%)
unsuitable for histopathological evaluation, due to scalding and dehairing resulting from the slaughter
process.

Allergic dermatitis, exudative epidermitis, vesicular dermatitis, pityriasis rosea, swinepox,
follicular cyst, papilloma, and scrotal hemangioma were the primary skin lesions diagnosed. While swine
erysipelas, porcine dermatitis and nephropathy syndrome (PDNS), bacterial septicemia and multiple
hemorrhages without definite cause were the main skin lesions secondary to systemic diseases.

When considering conclusive diagnoses, bacterial diseases accounted for 46.1% (71/154) of cases,
and included swine erysipelas, exudative epidermitis and bacterial septicemia with cutaneous
manifestations. Viral infections were also frequent (26.6%, 41/154), and represented by cases of PDNS,
swinepox and vesicular dermatitis. Allergic diseases accounted for 12.3% (19/154) and corresponded to
cases in which the final diagnosis was suggestive of dermatitis allergic to scabies or insect bites. Neoplastic
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category was the less frequent (1.3%, 2/154) and represented by papilloma and scrotal hemangioma. In
the category “others”, 13.6% (21/154) of the cases were included, with diagnoses of pityriasis rosea,
multiple hemorrhages without definite cause, follicular cyst and hyperkeratosis without definite cause. The
frequencies of the main skin diseases diagnosed in this study are shown in Figure 1. Less frequent diagnoses
were follicular cyst (1.9%), hyperkeratosis without a defined cause (1.3%), papilloma and scrotal
hemangioma (0.6% each).

The age or production stage of the pigs was reported in 138 of the 154 conclusive diagnoses, with
greater occurrence in the slaughter process (56/138). The occurrence of the main skin diseases by pig
production stage is described in Table 1. Of the cases of follicular cysts, 2/3 and 1/3 were of the slaughter
and adult categories, respectively. The cases of hyperkeratosis without a definite cause had no age
information. Papilloma was observed in a slaughter pig and scrotal hemangioma in an adult pig.

Swine erysipelas caused by Erysipelothrix spp. was the skin disease most frequently diagnosed
(47/154). Grossly, the disease was characterized by reddish multifocal lesions, with raised edges and a
characteristic diamond shape (Fig.2A). Histologically, multifocal vasculitis was observed in the dermis and
subcutaneous tissue, characterized by predominantly neutrophilic inflammatory infiltrate, surrounding
and intermingling the blood vessels wall, associated with fibrinoid vascular degeneration and necrosis.
There were also multifocal areas of necrosis in the dermis and subcutaneous tissue associated with fibrin
deposition, as well as multifocal thrombosis and neutrophilic infiltrate in sweat gland ducts (Fig.2B and 2C).

The PDNS caused by porcine circovirus type 2 (PVC2) corresponded to 23/154 cases, of which
52.2% were diagnosed in the first two years of the study, 2006 and 2007. On the skin, dark red, multifocal
macules and papules have been described, which sometimes coalesce to form erythematous plaques,
predominantly in the pelvic limbs, ventral and perineal region (Fig.2D). Microscopically, the lesions were
characterized by dermal vasculitis, associated with inflammatory infiltrate of neutrophils, lymphocytes,
plasma cells and macrophages, as well as fibrinoid vascular degeneration, sometimes with multifocal
hemorrhage (Fig.2E). There was also focal ulceration of the epidermis in two cases. In the kidneys, there
was a marked accumulation of fibrin and neutrophils in glomeruli and in the urinary space
(fibrinosupurative glomerulitis), in addition to glomerulosclerosis and membranoproliferative
glomerulonephritis. There were also marked tubular ectasia, hyaline cylinders and mononuclear interstitial
nephritis (Fig.2F). In 21/23 cases, granulomatous lymphadenitis was also observed, characterized by
inflammatory infiltrate of macrophages and occasionally multinucleated giant cells in the nodal
parenchyma.

Allergic dermatitis corresponded to 19/154 cases, and were composed by small rounded, red and
raised spots (Fig.3A). Histologically, they were characterized by a multifocal eosinophilic dermatitis. The
inflammatory infiltrate of eosinophils, lymphocytes and plasma cells was often observed associated with
weakly basophilic and myxomatous material (edema) and, sometimes, with perivascular distribution
(Fig.3B). In three cases, multifocal ulceration of the epidermis was also observed, and in none of the 19
cases, mites were seen. The 15/154 cases of exudative epidermitis were characterized by marked greasy
exudate and multifocal formation of crusts (Fig.3C). Microscopically, they consisted of focal areas of
extensive ulceration of the epidermis, and crusted formations with marked deposition of fibrin, neutrophilic
inflammatory infiltrate and coccoid bacterial aggregates. The inflammatory infiltrate also extended to the
dermis and was associated with multifocal thrombosis (Fig.3D).

The cases of vesicular dermatitis (9/154) were observed only in 2015. The disease was
characterized by vesicular and ulcerative lesions in the snout, hooves and coronary band (Fig.4A). It was
noted that in eight cases the vesicles had ruptured and, histologically, they were composed by discrete
multifocal areas of necrosis of keratinocytes, associated with infiltrate of intact and degenerate neutrophils,
fibrin deposition and coccoid bacterial aggregates. In the adjacent epidermis hydropic degeneration and
moderate multifocal hyperkeratosis were also observed in keratinocytes (Fig.4B). In the case where the
vesicle remained intact, there was a cystic formation covered by keratinized epithelium.

Pityriasis accounted for 9/154 of the cases, initially observed as papules on the abdomen and
medial face of the pelvic limbs, evolving into circular lesions outlined by a raised red border (Fig.4C).
Histologically, the lesions were characterized by marked hyperplasia of keratinocytes, which formed
digitiform projections towards the dermis, multifocal intracorneal pustules, in addition to marked
multifocal inflammatory infiltrate of neutrophils, lymphocytes and macrophages in the dermis, sometimes,
with perivascular distribution (Fig.4D).

In cases of bacterial septicemia (9/154), multifocal hemorrhages were observed in the dermis and
subcutaneous tissue. In other organs there were multifocal thrombosis and necrosis, sometimes associated
with fibrin deposition, neutrophilic infiltrate and bacterial aggregates. Swinepox, also diagnosed in 9/154
cases, was initially characterized by macules that evolved to vesicles and pustules, with subsequent
formation of crusts (Fig.4E). Histologically, the lesions were composed by moderate multifocal acanthosis
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of the epidermis with occasional vacuolization of spinous stratum cells. Sometimes intracytoplasmic
eosinophilic inclusion bodies, of approximately 3um, were also observed in keratinocytes (Fig.4F).
Intracorneal pustules and necrosis of epidermis and dermis were also evidenced. Edema in the superficial
dermis with infiltration of eosinophils and mast cells, compatible with allergic dermatitis was observed in
eight cases. In the 7/154 cases of multiple hemorrhages without a defined cause, there was only
hemorrhage and multifocal congestion in multiple organs, without associated inflammatory infiltrated or
necrotic lesions.

DISCUSSION

Skin diseases can be restricted (primary) or be cutaneous manifestations of systemic (secondary) diseases.
As primary, we can mention pityriasis rosea, vesicular diseases and swinepox, while secondary to
erysipelas, classical swine fever (PSC) and PDNS (Torrison & Cameron 2019). In our study, as primary skin
lesions, we observed cases of allergic dermatitis, exudative epidermitis, vesicular dermatitis, pityriasis
rosea, swinepox, follicular cyst, papilloma and scrotal hemangioma. While erysipelas, PDNS, bacterial
septicemia and multiple hemorrhages without a defined cause were secondary. These results confirm the
wide variety of skin lesions that can affect pigs. Bacterial skin diseases, including primary and secondary
diseases, accounted for 46.1% of the cases in this study. Similar to that described by other authors, bacterial
dermatitis is considered common, unlike fungal diseases that are extremely rare in pigs (Jackson &
Cockcroft 2007) and were not observed in this research.

Swine erysipelas was the main diagnosis observed, and can affect pigs of all ages, however, there is
a greater susceptibility for pigs between two and 12 months of age (Wood 1999). In our study, most of the
cases were from pigs subjected to slaughter and can be justified by the worsening of the disease due to
transport stress (Schwartz 2002). In the present study, histopathological diagnoses were analyzed, of which
30.5% corresponded to swine erysipelas. Most studies related to erysipelas include evaluations of carcasses
in refrigerators and bacteriological examinations, and present a wide variation, with frequencies of 0.41%
(Piva Filho et al. 2011) and 84.3% (Bender et al. 2011). Brum et al. (2013), when studying swine infectious
and parasitic diseases, diagnosed erysipelas in 1.4% of cases. Histological findings observed in this study
were similar to those described by other authors (Barman et al. 2016, Mauldin & Peters-Kennedy 2016),
which were mainly characterized by vasculitis, degeneration and fibrinoid vascular necrosis, as well as
multifocal necrosis in the dermis and subcutaneous tissue associated with fibrin deposition, thrombosis and
neutrophilic inflammatory infiltrate in sweat gland ducts.

Exudative epidermitis corresponded to 9.7% of the diagnoses in this study, similar to that observed
by other authors, with 5.4% (Brum et al. 2013) and 6.25% (Coelho et al. 2017). This disease occurs
worldwide, and the main etiological agent involved is Staphylococcus hyicus (Frana & Hau 2019), although
some studies are related to a strain VA654 of Staphylococcus chromogenes (Andresen et al. 2005). In our
study, the affected pigs were in the maternity and nursery, as described by Frana & Hau (2019) in which
pigs aged three to 32 days are the most affected. We observed a case in an adult pig, but it is known that
finishing animals and adults are rarely affected (Barcellos et al. 2012). As described by other authors
(Andresen etal. 2005, Frana & Hau 2019) we observed ulcerative epidermitis with crust formation, marked
fibrin deposition, neutrophilic inflammatory infiltrate and coccoid bacteria, as well as multifocal thrombosis
in the dermis.

In the nine (5.8%) cases of septicemia, complementary exams were not performed to establish the
etiological agent. However, many agents may be involved in cases of septicemia, such as E. rhusiopathiae,
Salmonella Choleraesuis, Actinobacillus suis, Actinobacillus pleuropneumoniae, Haemophilus parasuis,
Streptococcus suis, Pasteurella multocida tipo A and Escherichia coli (Miniats et al. 1989, Sanford et al. 1990,
Yaeger 1995, Del’Arco et al. 2008, Oliveira Filho et al. 2015, Torrison & Cameron 2019). As to the stage of
production, five pigs were from the maternity, two from the nursery and two from the growth. Some of the
agents that can cause septicemia mainly affect pigs in these stages, ranging from 21 days to four months of
age in cases of salmonellosis by Salmonella Choleraesuis (Torrison & Cameron 2019), two to 28 days in cases
of A. suis (Sanford et al. 1990) and E. coli in newborn pigs (Yaeger 1995).

Viral diseases represented here by PDNS, swinepox and vesicular dermatitis, accounted for 26.6%
of cases. PDNS was the second most frequent diagnosis, with half of the cases in the years 2006 and 2007,
the lowest number observed in the following years is explained by the commercialization of vaccines from
2008 (Ciacci-Zanella et al. 2016). We observed 14.9% cases of PDNS, rates higher than those observed by
Segalés et al. (1998), which reports a low frequency, usually between 0.05 and 0.5%, and Corréa et al.
(2006), in Rio Grande do Sul, which described 4.1% of PNDS cases associated with suspected necropsies of
circovirus. However, the frequency of our study is very similar to that observed in the United Kingdom and
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other countries that had a frequency ranging from 0.25 to 20% (Gresham et al. 2000). In our study, most
cases were observed in growth and finishing, agreeing, in part, with other authors, who report that this
syndrome is more often described in nursery, growth and finishing pigs (Drolet et al. 1999, Gresham et al.
2000). PDNS is believed to be a type III hypersensitivity (Helie et al. 1995) and the microscopic findings
observed in the kidneys, skin and lymph nodes in the cases were similar to that described in the literature,
differing only in two cases, in which there was ulceration of the epidermis (Rosell et al. 2000, Wellenberg
etal. 2004, Cadar 2009).

Vesicular dermatitis was associated with 5.8% of cases, a lesion that can be seen in cases of foot-
and-mouth disease, swine vesicular disease, vesicular stomatitis, vesicular exanthema (Torrison & Cameron
2019), vesicular disease associated with Senecavirus A (SVA) (Segalés et al. 2017) and swine parvovirus
(Kresse et al. 1985). We had information that they were negative for foot-and-mouth disease, and although
there was no confirmatory examination for SVA, the involvement of this agent in our cases is suggested.
These occurred in the year 2015, it was in this year and in 2014, that outbreaks occurred in Brazil of a
vesicular disease of which the SVA was detected by Polymerase chain reaction (Vannucci et al. 2015, Leme
et al. 2016). The affected pigs were all from the maternity, agreeing with data from the SVA outbreaks that
occurred in Brazil, with the death of piglets in the first week of life (Vannucci et al. 2015, Leme et al. 2016).
During the first half of 2015, of the 61 cases of swine diseases reported to the Official Veterinary Service of
Rio Grande do Sul, 14.7% corresponded to idiopathic vesicular disease (Campos et al. 2016). In eight cases,
the vesicles were ruptured and fibrinonecrotic dermatitis associated with bacterial colonies was observed
in these areas. These histological lesions were similar to those described in the literature (Vannucci et al.
2015, Segalés et al. 2017). Segalés et al. (2017) report that ulcers begin to heal in seven days, and epithelial
regeneration is usually complete within two weeks.

Swinepox corresponded to 5.8% of our diagnoses, in a study on swine diseases, it corresponded to
0.2% of the infectious and parasitic diseases diagnosed (Brum et al. 2013). This disease is caused by a
poxvirus, has a wide distribution and outbreaks have already been described in Sdo Paulo (Bersano et al.
2003, Medaglia et al. 2011), Tocantins (Bersano et al. 2003), in the Brazilian northeast (Olinda et al. 2016),
Italy (Mariano et al. 2015) and India (Mech et al. 2018). The histological aspects were similar to those
described by Olinda et al. (2016), of the nine cases, in eight, viral infection was associated with histological
lesions suggestive of allergic dermatitis, suggesting the theory that Haematopinus suis lice and flies may be
mechanical vectors for the transmission of the swinepox virus (Torrison & Cameron 2019).

Allergic dermatitis represented 12.3% of diagnoses, these generate economic losses due to reduced
growth rate, reduced feed efficiency and loss of carcass value at slaughter (Kessler et al. 2003, Brewer &
Greve 2019). Most of the cases corresponded to finishing and slaughter pigs, similarly to what reported by
Cole (1990) in cases of hypersensitivity to insect bites in slaughter pigs and for Pedroso-de-Paiva et al.
(2003) with lesions indicative of scabies in the slaughter line. Microscopy showed eosinophilic dermatitis,
predominantly perivascular, in addition to edema and ulceration of the epidermis in three cases (Cole 1990,
Mauldin & Peters-Kennedy 2016). In histological sections no mites were observed, however it does not
mean that any of these cases cannot be sarcoptic mange, as the agent may not be detected in histology
(Brewer & Greve 2019).

Neoplastic skin diseases represented a low number of diagnoses (1.3%), which was expected, since
neoplasms in pigs are rare (Brum et al. 2015, Torrison & Cameron 2019). Papilloma occurred in a slaughter
pig, with no information on the anatomical location, but it can affect growing pigs, especially around the
neck, along the back and in the ears (Torrison & Cameron 2019). Hemangioma was observed in the scrotum
of an adult pig, corroborating with Rech et al. (2013) who described that papillomas and hemangiomas can
be seen in the scrotum of old necks and are considered lesions with no clinical significance. Papilloma and
scrotal hemangioma represented 0.6% each of the total skin lesions diagnosed. Brum et al. (2015), in a study
on swine neoplasms, diagnosed 2/37 (5.4%) cases of papilloma.

In the category “others”, skin diseases were added that could not be inserted with bacterial, viral,
allergic or neoplastic. Pityriasis rosea corresponded to 5.8% of diagnoses and affected animals in growth,
as described by Kimura & Doi (2004), different from Altrock & Holtig (2013), who mention affecting nursery
pigs. The cause of this disease is still unknown, but some authors believe that it is hereditary (Torrison &
Cameron 2019), others cite Scopulariopsis brevicaulis as a possible agent (Purchio et al. 1980). Kimura &
Doi (2004) describe three pigs and even using different methods of analysis (microbiological,
histopathological, hematological and blood biochemistry) have not been able to elucidate the cause of this
pathology. Histologically the lesions observed were similar to those described in the literature (Kimura &
Doi 2004, Mauldin & Peters-Kennedy 2016).

In cases of multiple hemorrhages (4.5%) and hyperkeratosis (1.3%), it was not possible to confirm
the diagnosis based on the information (history and anatomopathological findings) of the reports. Multiple
hemorrhages in pigs can be seen in cases of coumarin poisoning (Amaral et al. 2015), purple piglet
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thrombocytopenia (Forster 2007), prolonged treatment with sulfas, lead poisoning, zinc phosphate, ricin,
aflatoxins and ophidian accident (Sobestiansky et al. 2012). In cases of multiple hemorrhages, histology
showed only hemorrhage and severe congestion. Hyperkeratosis can be observed in metabolic disorders
related to nutrition, such as deficiencies of vitamin A, zinc and fatty acids, or with the formation of local
calluses due to trauma associated with pressure and friction (Sobestiansky et al. 1989, Altrock & Holtig
2013, Torrison & Cameron 2019). During the performance of this retrospective study, we observed that
some skin diseases, which are known to occur in swine farms, such as injuries from fights, sunburn and
imperfect epitheliogenesis, were not diagnosed. We believe that the recognition of these and other injuries
by employees and veterinarians of swine producing units, prevents them from being sent to the laboratory
for analysis, therefore interfering with the diagnoses of this study.

CONCLUSIONS

This retrospective study demonstrated that the diagnosed skin diseases were more frequent in slaughter
pigs and most of the bacterial origin. The three main diagnoses were swine erysipelas, PDNS and allergic
dermatitis. Followed by cases of exudative epidermitis, vesicular dermatitis, pityriasis rosea, bacterial
septicemia with cutaneous manifestations, swinepox and multiple hemorrhages without a defined cause.
Skin neoplasms in pigs were rare.
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Table 1. Occurrence of the main skin diseases in swine at different stages of production and
slaughter histopathologically diagnosed by the “Setor de Patologia Veterinaria” of UFRGS during
the period from 2006 to 2018.

Stages of production

Disease
Maternity =~ Nursery  Growth  Finishing  Slaughter  Adults NI*
Swine erysipelas - 2 - 1 43 - 1
PDNS** - 3 9 6 2 2 1
Allergic dermatitis 1 - 2 5 8 2 1
Exudative epidermitis 3 9 - - - 1 2
Vesicular dermatitis 9 - - - - - -
Pityriasis rosea - - 9 - - - -
Bacterial septicemia 5 2 2 - - - -
Swinepox - - - - - - 9
Multiple hemorrhages 6 1 - - - - -
Total 24 17 22 12 53 5 14

*NI = not informed, **PDNS = porcine dermatitis and nephropathy syndrome.

= Swine erysipelas

* Porcine dermatitis and
nephropathy syndrome

= Allergic dermatitis
Exudative epidermitis

» Vesicular dermatitis

* Pityriasisrosea

= Bacterfal septicemia
12.3% » Swinepox

= Multiple hemorrhages without
definite canse

Fig.1. Frequency of the main skin diseases in swine diagnosed by the “Setor de Patologia Veterinaria” of
UFRGS from 2006 to 2018.
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Fig.2. (A) Swine erysipelas grossly with reddish multifocal lesions, with raised edges and a characteristic
diamond shape. (B) Swine erysipelas. Histologically, multifocal areas of necrosis were observed in the
dermis and subcutaneous tissue, also multifocal vasculitis, fibrinoid vascular degeneration and thrombosis.
HE, obj.20x. (C) Swine erysipelas. Marked inflammatory infiltrate surrounding and invading the sweat
glands. HE, obj.10x. (D) Porcine dermatitis and nephropathy syndrome (PDNS). Gross appearance of the
skin, dark red multifocal macules and papules in the pelvic limbs and perineal region. (E) PDNS.
Microscopically, dermal vasculitis with mixed inflammatory infiltrate and fibrinoid vascular degeneration,
also multifocal hemorrhage. HE, obj.40x. (F) PDNS. In the kidneys, there was a marked fibrinosupurative
glomerulitis. HE, obj.10x.
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Fig.3. (A) Allergic dermatitis. Small round, red and raised spots grossly. (B) Allergic dermatitis. Multifocal
eosinophilic dermatitis, sometimes perivascular, associated with edema. HE, obj.20x. (C) Exudative
epidermitis. Marked greasy exudate and formation of crusts. (D) Exudative epidermitis. Microscopically
observed ulceration of the epidermis, and crusted formations with marked deposition of fibrin, neutrophilic

inflammatory infiltrate and coccoid bacterial aggregates. HE, obj.10x.
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Fig.4. (A) Vesicular dermatitis. Ulcerative lesions in the coronary band in the hoof of a piglet. (B). Vesicular
dermatitis. In the left corner of the figure, discrete focal necrosis of the epidermis with infiltrate neutrophils
and fibrin. Adjacent epidermis hydropic degeneration in keratinocytes. HE, obj.20x. (C) Pityriasis rosea.
Circular lesions outlined by a raised border on the abdomen and medial face of the pelvic limbs in pig. (D)
Pityriasis rosea. Histologically, marked hyperplasia of keratinocytes and multifocal intracorneal pustules.
In the dermis mixed multifocal inflammatory infiltrate. HE, obj.20x. (E) Swinepox. Vesicles, pustules and
crusts on the face and ears. (F) Swinepox. Arrows show intracytoplasmic eosinophilic inclusion bodies of
approximately 3um in the cytoplasm of keratinocytes. HE, obj.100x.
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3. ARTIGO 2
Nesse item € apresentado o artigo intitulado:

Anatomopathological aspects and the use of immunohistochemistry in slaughter pigs

with cutaneous lesions of erysipelas

Paula R. Pereira, Cintia De Lorenzo, Bruna Correa Lopes, Luciana Sonne, Saulo P. Pavarini

and David Driemeier
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