





2024 by Editora Artemis
Copyright © Editora Artemis
Copyright do Texto © 2024 Os autores
Copyright da Edicdo © 2024 Editora Artemis

®@ O contetudo deste livro esta licenciado sob uma Licenca de Atribuicdo Creative
Commons Atribuicdo-Ndo-Comercial NdoDerivativos 4.0 Internacional (CC BY-NC-ND
S 4.0). Direitos para esta edi¢do cedidos a Editora Artemis pelos autores. Permitido o

download da obra e o compartilhamento, desde que sejam atribuidos créditos aos autores, e sem a
possibilidade de altera-la de nenhuma forma ou utiliza-la para fins comerciais.

A responsabilidade pelo conteldo dos artigos e seus dados, em sua forma, corregdo e confiabilidade é
exclusiva dos autores. A Editora Artemis, em seu compromisso de manter e aperfeicoar a qualidade e
confiabilidade dos trabalhos que publica, conduz a avaliagdo cega pelos pares de todos manuscritos
publicados, com base em critérios de neutralidade e imparcialidade académica.

Editora Chefe Prof2 Dr2 Antonella Carvalho de Oliveira

Editora Executiva  M.2 Viviane Carvalho Mocellin

Direcdo de Arte M.2 Bruna Bejarano
Diagramagdo Elisangela Abreu
Organizador Prof. Dr. Eduardo Eugénio Spers

Imagem da Capa Bruna Bejarano, Arquivo Pessoal

Bibliotecario Mauricio Amormino Janior — CRB6/2422

Conselho Editorial

Prof.2 Dr.2 Ada Esther Portero Ricol, Universidad Tecnoldgica de La Habana “José Antonio Echeverria”, Cuba
Prof. Dr. Adalberto de Paula Paranhos, Universidade Federal de Uberlandia, Brasil

Prof. Dr. Agustin Olmos Cruz, Universidad Auténoma del Estado de México, México

Prof.2 Dr.2 Amanda Ramalho de Freitas Brito, Universidade Federal da Paraiba, Brasil

Prof.2 Dr.2 Ana Clara Monteverde, Universidad de Buenos Aires, Argentina

Prof.? Dr.2 Ana Julia Viamonte, Instituto Superior de Engenharia do Porto (ISEP), Portugal

Prof. Dr. Angel Mujica Sanchez, Universidad Nacional del Altiplano, Peru

Prof.2 Dr.2 Angela Ester Mallmann Centenaro, Universidade do Estado de Mato Grosso, Brasil
Prof.2 Dr.2 Begofia Blandon Gonzélez, Universidad de Sevilla, Espanha

Prof.2 Dr.2 Carmen Pimentel, Universidade Federal Rural do Rio de Janeiro, Brasil

Prof.2 Dr.2 Catarina Castro, Universidade Nova de Lisboa, Portugal

Prof.2 Dr.2 Cirila Cervera Delgado, Universidad de Guanajuato, México

Prof.2 Dr.2 Claudia Neves, Universidade Aberta de Portugal

Prof.2 Dr.2 Claudia Padovesi Fonseca, Universidade de Brasilia-DF, Brasil

Prof. Dr. Cleberton Correia Santos, Universidade Federal da Grande Dourados, Brasil

Prof. Dr. David Garcia-Martul, Universidad Rey Juan Carlos de Madrid, Espanha

Prof.2 Dr.2 Deuzimar Costa Serra, Universidade Estadual do Maranhao, Brasil

Prof.2 Dr.2 Dina Maria Martins Ferreira, Universidade Estadual do Cear3, Brasil

Prof.2 Dr.2 Edith Luévano-Hipdlito, Universidad Auténoma de Nuevo Leén, México

Prof.2 Dr.2 Eduarda Maria Rocha Teles de Castro Coelho, Universidade de Tras-os-Montes e Alto Douro, Portugal
Prof. Dr. Eduardo Eugénio Spers, Universidade de S3o Paulo (USP), Brasil

Prof. Dr. Eloi Martins Senhoras, Universidade Federal de Roraima, Brasil

Prof.2 Dr.2 Elvira Laura Hernandez Carballido, Universidad Auténoma del Estado de Hidalgo, México

EDITORA itora Artemis
ARTEMIS ot

www.editoraartemis.com.br
e-mail:publicar@editoraartemis.com.br



https://orcid.org/0000-0002-8057-3460
https://orcid.org/0000-0002-1475-6277
http://lattes.cnpq.br/9172103976395213
http://lattes.cnpq.br/9172103976395213
https://orcid.org/0000-0002-9704-9411
http://lattes.cnpq.br/1208086522665870
https://orcid.org/0000-0003-2651-5996
https://orcid.org/0000-0002-9845-5390
https://orcid.org/0000-0002-7013-8780
http://lattes.cnpq.br/0250232822609557
https://orcid.org/0000-0003-1025-5675
http://lattes.cnpq.br/2877747717021833
https://novaresearch.unl.pt/en/persons/catarina-castro
https://orcid.org/0000-0001-8036-838X
https://www2.uab.pt/departamentos/DEED/detaildocente.php?doc=107
https://orcid.org/0000-0001-7915-3496
https://orcid.org/0000-0001-7915-3496
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4343894D0
https://orcid.org/0000-0002-0160-9374
http://lattes.cnpq.br/9349562924350573
https://orcid.org/0000-0003-2585-497X
https://orcid.org/0000-0003-2988-405X
https://orcid.org/0000-0002-5985-8875
http://lattes.cnpq.br/7800954800978254
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4764629P0
http://132.248.160.2:8991/pdf_f1501/000000049.pdf
http://www.editoraartemis.com.br/

Prof.2 Dr.2 Emilas Darlene Carmen Lebus, Universidad Nacional del Nordeste/ Universidad Tecnoldgica Nacional, Argentina
Prof.2 Dr.2 Erla Mariela Morales Morgado, Universidad de Salamanca, Espanha

Prof. Dr. Ernesto Cristina, Universidad de la Republica, Uruguay

Prof. Dr. Ernesto Ramirez-Briones, Universidad de Guadalajara, México

Prof. Dr. Fernando Hitt, Université du Québec a Montréal, Canada

Prof. Dr. Gabriel Diaz Cobos, Universitat de Barcelona, Espanha

Prof.2 Dr.2 Gabriela Gongalves, Instituto Superior de Engenharia do Porto (ISEP), Portugal
Prof. Dr. Geoffroy Roger Pointer Malpass, Universidade Federal do Tridngulo Mineiro, Brasil
Prof.2 Dr.2 Gladys Esther Leoz, Universidad Nacional de San Luis, Argentina

Prof.2 Dr.2 Gléria Beatriz Alvarez, Universidad de Buenos Aires, Argentina

Prof. Dr. Gongalo Poeta Fernandes, Instituto Politécnido da Guarda, Portugal

Prof. Dr. Gustavo Adolfo Juarez, Universidad Nacional de Catamarca, Argentina

Prof. Dr. Guillermo Julian Gonzalez-Pérez, Universidad de Guadalajara, México

Prof. Dr. Hakan Karlsson, University of Gothenburg, Suécia

Prof.2 Dr.2 lara Lucia Tescarollo Dias, Universidade S3o Francisco, Brasil

Prof.2 Dr.2 Isabel del Rosario Chiyon Carrasco, Universidad de Piura, Peru

Prof.2 Dr.2 Isabel Yohena, Universidad de Buenos Aires, Argentina

Prof. Dr. lvan Amaro, Universidade do Estado do Rio de Janeiro, Brasil

Prof. Dr. lvan Ramon Sanchez Soto, Universidad del Bio-Bio, Chile

Prof.2 Dr.2 lvania Maria Carneiro Vieira, Universidade Federal do Amazonas, Brasil

Prof. Me. Javier Antonio Albornoz, University of Miami and Miami Dade College, Estados Unidos
Prof. Dr. Jesus Montero Martinez, Universidad de Castilla - La Mancha, Espanha

Prof. Dr. Jodo Manuel Pereira Ramalho Serrano, Universidade de Evora, Portugal

Prof. Dr. Joaquim Julio Almeida Junior, UniFIMES - Centro Universitario de Mineiros, Brasil
Prof. Dr. Jorge Ernesto Bartolucci, Universidad Nacional Auténoma de México, México

Prof. Dr. José Cortez Godinez, Universidad Auténoma de Baja California, México

Prof. Dr. Juan Carlos Cancino Diaz, Instituto Politécnico Nacional, México

Prof. Dr. Juan Carlos Mosquera Feijoo, Universidad Politécnica de Madrid, Espanha

Prof. Dr. Juan Diego Parra Valencia, Instituto Tecnoldégico Metropolitano de Medellin, Colémbia
Prof. Dr. Juan Manuel Sdnchez-Yafiez, Universidad Michoacana de San Nicolds de Hidalgo, México
Prof. Dr. Juan Porras Pulido, Universidad Nacional Auténoma de México, México

Prof. Dr. Julio César Ribeiro, Universidade Federal Rural do Rio de Janeiro, Brasil

Prof. Dr. Leinig Antonio Perazolli, Universidade Estadual Paulista (UNESP), Brasil

Prof.2 Dr.2 Livia do Carmo, Universidade Federal de Goias, Brasil

Prof.2 Dr.2 Luciane Spanhol Bordignon, Universidade de Passo Fundo, Brasil

Prof. Dr. Luis Fernando Gonzalez Beltran, Universidad Nacional Autonoma de México, México
Prof. Dr. Luis Vicente Amador Mufioz, Universidad Pablo de Olavide, Espanha

Prof.2 Dr.2 Macarena Esteban Ibafiez, Universidad Pablo de Olavide, Espanha

Prof. Dr. Manuel Ramiro Rodriguez, Universidad Santiago de Compostela, Espanha

Prof. Dr. Manuel Simdes, Faculdade de Engenharia da Universidade do Porto, Portugal

Prof.2 Dr.2 Marcia de Souza Luz Freitas, Universidade Federal de Itajuba, Brasil

Prof. Dr. Marcos Augusto de Lima Nobre, Universidade Estadual Paulista (UNESP), Brasil

Prof. Dr. Marcos Vinicius Meiado, Universidade Federal de Sergipe, Brasil

Prof.2 Dr.2 Mar Garrido Roman, Universidad de Granada, Espanha

Prof.2 Dr.2 Margarida Marcia Fernandes Lima, Universidade Federal de Ouro Preto, Brasil
Prof.2 Dr.2 Maria Alejandra Arecco, Universidad de Buenos Aires, Argentina

Prof.2 Dr.2 Maria Aparecida José de Oliveira, Universidade Federal da Bahia, Brasil

Prof.2 Dr.2 Maria Carmen Pastor, Universitat Jaume |, Espanha

Editora Artemis

Curitiba-PR Brasil
www.editoraartemis.com.br
e-mail:publicar@editoraartemis.com.br



https://orcid.org/0000-0002-9456-8742
https://orcid.org/0000-0001-5447-8251
https://orcid.org/0000-0002-1131-7199
https://orcid.org/0000-0002-1428-2542
https://orcid.org/0000-0002-9106-8806
https://orcid.org/0000-0003-1602-419X
https://orcid.org/0000-0002-3584-5498
http://lattes.cnpq.br/4326102798287137
https://orcid.org/0000-0003-0965-7087
https://orcid.org/0000-0002-1948-4100
https://orcid.org/0000-0003-1278-0369
https://drive.google.com/file/d/1G7lHLsXjBfKRPq3d25SzCBelWRrCHU2m/view
https://orcid.org/0000-0003-2307-0186
https://orcid.org/0000-0002-3175-1478
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4756041T8
http://lattes.cnpq.br/7236475214443844
http://udep.edu.pe/perfil/isabel-chiyon/
https://orcid.org/0000-0003-2047-9680
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4771023P2
https://orcid.org/0000-0002-1564-3397
http://lattes.cnpq.br/1719336988574799
https://www.imdb.com/name/nm9018102/
https://orcid.org/0000-0002-0309-3367
https://orcid.org/0000-0001-5178-8158
http://lattes.cnpq.br/0756867367167560
https://orcid.org/0000-0001-5184-3911
https://orcid.org/0000-0002-6112-6112
https://orcid.org/0000-0002-3708-7010
https://orcid.org/0000-0003-3292-2176
http://scienti.colciencias.gov.co:8081/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0001237730
http://scienti.colciencias.gov.co:8081/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0001237730
https://orcid.org/0000-0002-1086-7180
https://orcid.org/0000-0003-4926-8481
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4481542Z5
http://lattes.cnpq.br/3822723627284619
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4756041T8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4227371A7
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4130908A0&tokenCaptchar=03AHaCkAZATBRA7Jh_MlyMSAKLQluufjZD1uOSUW0ViDRjW3nwPleRXF6vyHxfESBGHcrDeKqw3BuugNe1-YUwIqDzC3ZtDdmRevpEvuoJmAxmsOZFOLnCiVwVED8oKj2iO29sB-DZJwCVYbYezAEClKJI35N4Q3CQjPFhDk_WpuRTh9XqWhtM3jvASOupuw24OwCI1sOD7r1ArrV8EBzuk-s16qFxrfU2OON_s47HGCW2tTpQyTnFqVt1dxi5xiE_PIx0HfGmLWAMxa0QECTXXoiP2O3b_0d4iBKpjAbXvQQB-ZuYOBsoAelhScNmU_w25OBBH_TnsaQ_YsF5Z_byS0WFhVFBefOONNLL38zu8p-DB_jccJZQvhxaQE-MTjMQbRtpA2H5XY8gp2s_Rf1-7ZS9ZUXN3CP8Fw
https://orcid.org/0000-0002-3492-1145
http://orcid.org/0000-0003-2203-3236
https://orcid.org/0000-0002-2246-4784
https://orcid.org/0000-0003-1516-7869
https://orcid.org/0000-0002-3355-4398
http://lattes.cnpq.br/2282358535990348
http://lattes.cnpq.br/7201928600704530
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4744415U9
https://orcid.org/0000-0002-1454-2471
http://lattes.cnpq.br/1795077420118200
https://orcid.org/0000-0003-1348-764X
http://lattes.cnpq.br/5730359043017612
https://orcid.org/0000-0001-9909-3646
http://www.editoraartemis.com.br/

Prof.2 Dr.2 Maria da Luz Vale Dias — Universidade de Coimbra, Portugal

Prof.2 Dr.2 Maria do Céu Caetano, Universidade Nova de Lisboa, Portugal

Prof.2 Dr.2 Maria do Socorro Saraiva Pinheiro, Universidade Federal do Maranh3o, Brasil

Prof.2 Dr.2 M2Graga Pereira, Universidade do Minho, Portugal

Prof.2 Dr.2 Maria Gracinda Carvalho Teixeira, Universidade Federal Rural do Rio de Janeiro, Brasil
Prof.2 Dr.2 Maria Guadalupe Vega-Lépez, Universidad de Guadalajara, México

Prof.2 Dr.2 Maria Lucia Pato, Instituto Politécnico de Viseu, Portugal

Prof.2 Dr.2 Maritza Gonzalez Moreno, Universidad Tecnoldgica de La Habana, Cuba

Prof.2 Dr.2 Mauriceia Silva de Paula Vieira, Universidade Federal de Lavras, Brasil

Prof. Dr. Melchor Gomez Pérez, Universidad del Pais Vasco, Espanha

Prof.2 Dr.2 Ninfa Maria Rosas-Garcia, Centro de Biotecnologia Genémica-Instituto Politécnico Nacional, México
Prof.2 Dr.2 Odara Horta Boscolo, Universidade Federal Fluminense, Brasil

Prof. Dr. Osbaldo Turpo-Gebera, Universidad Nacional de San Agustin de Arequipa, Peru

Prof.2 Dr.2 Patricia Vasconcelos Almeida, Universidade Federal de Lavras, Brasil

Prof.2 Dr.2 Paula Arcoverde Cavalcanti, Universidade do Estado da Bahia, Brasil

Prof. Dr. Rodrigo Marques de Almeida Guerra, Universidade Federal do Par3, Brasil

Prof. Dr. Saulo Cerqueira de Aguiar Soares, Universidade Federal do Piaui, Brasil

Prof. Dr. Sergio Bitencourt Araujo Barros, Universidade Federal do Piaui, Brasil

Prof. Dr. Sérgio Luiz do Amaral Moretti, Universidade Federal de Uberlandia, Brasil

Prof.2 Dr.2 Silvia Inés del Valle Navarro, Universidad Nacional de Catamarca, Argentina

Prof.2 Dr.2 Solange Kazumi Sakata, Instituto de Pesquisas Energéticas e Nucleares (IPEN)- USP, Brasil
Prof.2 Dr.2 Stanislava Kashtanova, Saint Petersburg State University, Russia

Prof.2 Dr.2 Susana Alvarez Otero — Universidad de Oviedo, Espanha

Prof.2 Dr.2 Teresa Cardoso, Universidade Aberta de Portugal

Prof.2 Dr.2 Teresa Monteiro Seixas, Universidade do Porto, Portugal

Prof. Dr. Valter Machado da Fonseca, Universidade Federal de Vigosa, Brasil

Prof.2 Dr.2 Vanessa Bordin Viera, Universidade Federal de Campina Grande, Brasil

Prof.2 Dr.2 Vera Lucia Vasilévski dos Santos Araujo, Universidade Tecnolégica Federal do Parana, Brasil
Prof. Dr. Wilson Noé Garcés Aguilar, Corporacion Universitaria Auténoma del Cauca, Coldmbia

Prof. Dr. Xosé Somoza Medina, Universidad de Ledn, Espanha

Dados Internacionais de Catalogacao na Publica¢ao (CIP)
(eDOC BRASIL, Belo Horizonte/MG)

E82  Estudos em Ciéncias Agrarias e Ambientais Il [livro eletronico] /
Organizador Eduardo Eugénio Spers. — Curitiba, PR: Artemis,
2024.

Formato: PDF

Requisitos de sistema: Adobe Acrobat Reader
Modo de acesso: World Wide Web

Inclui bibliografia

Edicéo bilingue

ISBN 978-65-81701-27-7

DOI 10.37572/EdArt_301024277

1. Ciéncias agrarias — Pesquisa — Brasil. 2. Meio ambiente.
3.Sustentabilidade. . Spers, Eduardo Eugénio.

CDD 630

Elaborado por Mauricio Amormino Junior — CRB6/2422

ARTEMIS Curitiba-PR Brasil

2024 www.editoraartemis.com.br
: e-mail:publicar@editoraartemis.com.br

_€ EDITORA Editora Artemis



https://orcid.org/0000-0002-0717-0075
https://www.cienciavitae.pt/pt/201A-4926-CC70
http://lattes.cnpq.br/1100319102837718
https://orcid.org/0000-0001-7987-2562
https://orcid.org/0000-0001-7987-2562
https://orcid.org/0000-0001-7987-2562
https://orcid.org/0000-0002-1781-2596
https://orcid.org/0000-0002-2286-4155
https://orcid.org/0000-0002-3994-037X
http://lattes.cnpq.br/5162301829062052
https://orcid.org/0000-0002-3411-6250
http://lattes.cnpq.br/6656933554814005
https://orcid.org/0000-0003-2199-561X
http://lattes.cnpq.br/3405645093765294
http://lattes.cnpq.br/7808313507417916
http://lattes.cnpq.br/8010434422032876
http://lattes.cnpq.br/0955565337333241
http://lattes.cnpq.br/4639320486261004
http://lattes.cnpq.br/1686957518540720
https://drive.google.com/file/d/1vlbt552OjbEjMt9cSrV04_nUqTZ86pWp/view
http://lattes.cnpq.br/7715634436402530
https://orcid.org/0000-0003-1090-0320
https://orcid.org/0000-0001-8603-5690
https://orcid.org/0000-0002-7918-2358
https://orcid.org/0000-0002-0043-6926
http://lattes.cnpq.br/7825092605305826
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4756041T8
http://buscatextual.cnpq.br/buscatextual/visualizacv.do?id=K4273971U7
http://lattes.cnpq.br/6470095241359182
https://scienti.minciencias.gov.co/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0001389538
https://orcid.org/0000-0002-0857-3837
http://www.editoraartemis.com.br/

APRESENTACAO

O campo das Ciéncias Agrarias e Ambientais desempenha um papel fundamental
na compreensdo e solucdo dos desafios contemporaneos relacionados a producédo de
alimentos, a conservagao ambiental e ao bem-estar animal. Em um mundo em constante
transformacéo, questées como a sustentabilidade dos agroecossistemas, o manejo
eficiente dos recursos naturais e a saude publica se tornam cada vez mais relevantes.
E com este espirito que apresentamos o volume Il da coletanea "Estudos em Ciéncias
Agrarias e Ambientais"”, que reline pesquisas de autores de diversas partes do mundo,
cada um contribuindo com sua perspectiva e expertise Unicos.

Os quinze artigos que compdem este volume abordam uma variedade de
topicos, refletindo a riqueza e a diversidade das Ciéncias Agrarias. Desde praticas
conservacionistas que buscam melhorar e manter agroecossistemas, até investigacoes
sobre o uso de fitohormonas e fertilizagcao na producao vegetal, o uso de tecnologias de
processamento de madeira e a promogao do bagre armado - cada estudo traz a tona
questdes cruciais que impactam tanto a producédo agricola quanto a saide ambiental.

Neste volume, também exploramos a crescente relevancia dos produtos agricolas
locais, especialmente em tempos desafiadores como os que vivemos, marcados pela
pandemia da COVID-19. A importancia de circuitos curtos de proximidade se torna
evidente, promovendo néo apenas a seguranca alimentar, mas também a resiliéncia das
comunidades.

Além disso, as contribuicoes da veterinaria destacam a importancia do cuidado
animal e da saude publica, ilustrando a interconexao entre os seres humanos, os animais
e 0 meio ambiente.

Esperamos que esta coletanea ndo apenas informe, mas também inspire debates
e colaboracoes futuras entre pesquisadores, profissionais e estudantes da area. Juntos,
podemos avancar em direcdo a um futuro mais sustentavel e equilibrado, em que
conhecimento pesquisa sejam os pilares para solugoes efetivas.

Agradecemos a todos os autores e colaboradores que tornaram este trabalho
possivel. E nossa esperanca que os estudos aqui apresentados contribuam para um
entendimento mais profundo das questbes agrarias e ambientais, e que possam servir de

base para novas investigacdes e praticas inovadoras.

Eduardo Eugénio Spers
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ABSTRACT: The presentation of this case
is a dog of the age of 7 years. The clinical
picture of this dog was monitored periodically
for years on an outpatient basis before a
definitive diagnosis of Atopic Dermatitis was
made. The symptoms included ear reactions
with mixed infections and swelling, increased
secretion from the eyes and nose with
occasional changes in the skin. Diarrhoea
was rarely present. After the annual vaccine,
the dog showed a rapid allergic reaction after
four years of regular rabies supplementary
vaccines. The same reaction was after two
years on the rabies vaccine again. During the
allergy testing, other diagnostics were also
performed according to usual procedures.
In the haematology findings of the complete
blood count, changes were recorded in
white blood cell parameters: lymphopenia,
neutropenia, eosinopenia and monocytosis.
A positive reaction to both types of allergens
was confirmed by serological testing using
the Elisa method of dog serum for inhalant
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allergens and food allergens. A positive and
highly positive result was obtained for even
20% of inhalant allergens and 37.71% of food
allergens. A positive reaction to an external
(OUT) allergen group of 15% included pollen
while 5% of positive reactions included indoor
(IN) allergen group. The total number of tested
allergens is 40+21 on a large panel. Screening
Elisa method is recommended for easier and
faster determination of therapy in patients with
Allergic Dermatitis (AD).

KEYWORDS: Atopic Dermatitis. Dog. Food
allergens. Inhalant allergens. SAT.

1INTRODUCTION

Atopic dermatitis (AD) is a genetically
predisposed skin disease, related to IgE-
mediated hypersensitivity. The serum allergen-
specific IgE test (SAT) is used to detect
allergen-specific IgE antibodies. This type
of test identifies inhaler allergens from the
external (OUT) and internal (IN) environment
(Tommaso et al 2021), and food allergens.
Serum is used as a test sample. According
to the conducted clinical studies, this type
of allergy testing is indicated in the case of
a visible clinical picture or after monitoring
the patient at the veterinarian for a long

period (Hensel et al 2015, Tomasso et al

Capitulo 13 178



https://orcid.org/0009-0006-8020-5867

2021). Depending on the type of allergen, which can be seasonal, external, internal or
food allergen, clinical signs can be manifested at different times of the year. The external
(OUT) group of inhalant allergens most often produces clinical signs in pets when pollen
is present in the air during the flowering period. Groups of internal (IN) inhalant allergens
(dust mites) cause symptoms in pets during the most intensive period of stay in the house
(Chermprapai and Thengchaisri 2021) during rainy days, in winter, in a subtropical climate.
From other groups of allergens such as those from food - symptoms can appear at any
time of the year (Hensel et al 2015). The clinical picture of such pets without adequate
therapeutic control and a medicated diet can be very frustrating for the owner until a
definitive diagnosis is made. Such examinations are expensive and require patience in

monitoring the patient as well as trust with financial support from the owner.

2 MATERIAL AND METHODS
21 ANAMNESTIC AND CLINICAL FINDINGS

The presentation of this case in a dog of the age of 7 years includes a clinical
picture with applied diagnostics. The clinical picture of a pug dog was monitored
periodically for 4 years on an outpatient basis before a definitive diagnosis of Atopic
Dermatitis was made. The symptoms included ear reactions (otitis externa) with mixed
infections and swelling, increased secretion from the eyes and nose with occasional
changes on the skin. Diarrhoea was rarely present. According to the applied regular annual
vaccine Nobivac Rabies (MSD) dose of 1 ml, the dog showed a rapid allergic reaction after
four years of regular booster vaccines. The same reaction was on the vaccine Rabigen
mono (Virbac) dose of 1 ml. Tests and examinations of the complete blood count, and
biochemical parameters were performed after the first allergic reaction. In the findings of
the complete blood count, changes were recorded in most white blood cell parameters
manifested as lymphopenia, neutropenia, and eosinopenia, while monocytes were seven
times more elevated compared to reference values. A positive reaction was confirmed by
serological testing using the Elisa method of the dog’s serum to inhalant allergens and

food allergens.

2.2 BLOOD SAMPLING

Venous blood was taken from the jugular vein or other accessible veins by
venipuncture. Test tubes with anticoagulant EDTA were used for complete blood count
testing, while test tubes with a separator were used for biochemistry sampling. For a

complete blood count, 0.5-1 ml of blood was sampled. To obtain serum from test tubes
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with a separator for biochemistry 3-4 ml of blood was sampled. To separate the serum, a

centrifuge is used at 3000 revolutions in a time interval of 10-15 minutes.

2.3 COMPLETE BLOOD COUNT ANALYSIS

Examined parameters in the complete blood count after sampling: total leukocyte
(WBC), neutrophils, lymphocytes, monocytes, eosinophils, basophils, LUC, percentage
of neutrophils, percentage of lymphocytes, percentage of monocytes, percentage of
basophils, erythrocytes (RBC), mean corpuscular haemoglobin (MCH), hematocrit (Hct),
mean corpuscular volume (MCV), mean corpuscular haemoglobin concentration (MCHC),
haemoglobin, platelets (PLT), mean platelet volume (MPV) and platelet crit (PCT). The tests
were carried out on the Advia 120 device, Siemens in the Vetlab laboratory, in Belgrade.

2.4 COMPLETE BIOCHEMICAL TESTS

Tested parameters of biochemistry: total proteins, globulins, albumins, A/G, total
bilirubin, cholesterol, glucose, urea, creatinine, U/C, ALP, alpha-amylase. Tests were

performed on the AU480, Beckman Coulter in the Vetlab laboratory, Belgrade.

2.5 DETECTION OF ANTIBODIES IN THE SERUM OF TESTED DOG

Standardised Elisa method testing with manufacture prescription (Invitros
Laboratorios, Madrid, Spain) was used to detect a positive test for the investigated
allergens in dog sera. The method is standardised in Spain. The large panel consists of
40 sites for testing inhalant allergens and 21 sites for testing allergens of food origin.
Wells (eng. wells) possess specific antigenic proteins, which in the case of the presence
of specific antibodies of the IgE class lead to a positive test reaction. The test result is
semi-quantitative, and depending on the intensity of the reaction, the obtained values are
classified as negative, borderline, positive and highly positive. Before reading the reaction,
three well solutions are used and washed at different time intervals. After the last washing
of the basin, the reaction is read 18 hours after the end of incubation. Absorbance reading
is performed on a spectrophotometer (Thunderbolt, Gold Standard Diagnostics, USA)
at two wavelengths, 405 nm and 650 nm. The classification of reaction intensity is
determined based on the reading value of the calibrator of known concentration within
each individual reading. The total number of allergen tests is 40+21in a large panel. The
panel of inhalant allergens includes 40. The panel of food allergens includes a total of 21.
The test was performed in the accredited veterinary laboratory for clinical diagnostics

Vetlab in Belgrade, Serbia.
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Tested inhaler allergens

OUT serum allergen-specific IgE tests: Phleum pretense, Dactylis glomerata, Poa
pratendis, Lolium perenne, Cynodon dactylon, Cerealas mixture, Rumex crispus, Taraxacum
vulgare, Artemisia vulgaris, Plantago lanceolata Parietaria judaica, Chenopodium album,
Urtica dioica, Ambrosia elatior, Brassica spp., Platanus hybrida, Olea europaea, Betula
alba, Corylus avelina, Alnus glutinosa, Lingustrum vulgare, Pinus spp., Populus alba,
Quergus rubor, UiImus campestre, Salix spp and Cupressus arizonica.

IN serum allergen-specific IgE tests: Dermatophagoides farinae,
Dermatophagoides pteronyssinus, Acarus siro, Tyrophagus putrescentiae, Lepidogliphus
destructor, Alternaria alternata, Aspergillus niger, Penicillium notatum, Mucor spp,

Cladosporum herbarum, Malassezia, Staphylococcus, and fleas.

Tested food allergens
Serum allergen-specific IgE tests for food: beef, turkey, chicken, pork, lamb,
duckling, rabbit, venison, mixed fish, egg, cow’s milk, wheat, oats, rice, soy, corn, beetroot,

carrots, potatoes, peanuts, yeast.

3 RESULTS
31 CLINICAL FINDINGS

Pictures of earlier clinical findings in a dog with ear changes (Picture 1) and on
the skin coat (Picture 2). The appearance of a dog with an allergic reaction after the
administration of a regular vaccine with generalized tissue swelling on the dog’s face
(Picture 3 and Picture 4).

Picture 1. Otitis externa on the pug dog.
et N i
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Picture 3. Pug dog facefter the booster vaccine.

3.2 COMPLETE BLOOD COUNT ANALYSIS AND BIOCHEMICAL TESTS

The ratio of reference and obtained values after the analysis of complete blood
count (Figure 1). In the haematology findings of the complete blood count, changes were
recorded in white blood cell parameters: lymphopenia, neutropenia, eosinopenia and while
mocytosis. The ratio of reference and obtained values after the analysis of the complete
biochemical test is shown in Figure 2.
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Figure 1. Ratio haematology reference values and analyze values in dog.
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Figure 1, Legend: wbc-total leukocyte, ne-neutrophils, ly-lymphocytes, mo-monocytes, eo-eosinophils, ba-
basophils, ne%-percent neutrophils, ly%-percent lymphocytes, mo%-percentage monocytes, ba%-percentage
basophils, rbc-erythrocytes, LUC, MCH-mean corpuscular haemoglobin, Hct-hematocrit, MCV-mean corpuscular
volume, MCHC-mean corpuscular haemoglobin concentration, Hb-haemoglobin, reticulocytes, PLT-platelets, MPV-
mean platelet volume and PCT-platelet crit.

Figure 2, Legend: tp-total proteins, glo-globulins, alb-albumins, glu-glucose, A/G-albumin globulin ratio, bil-total
bilirubin, chol-cholesterol, urea, ct-creatinine, U/C- ratio urea creatinine, aml-alpha amylase, ALP.

3.3 DETECTION OF ANTIBODIES IN THE SERUM OF TESTED DOG

The aforementioned tests for the presence of specific antibodies of the IgE class

included in the large panel represent inhalant allergens and allergens originating from food
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in the said dog (Figure 3). The dog showed a positive reaction to allergens from the pollen
group Quercus robur, Phleum pretense, Dactylis glomerata, Poa pratensis, Lolium perenne,
Cynodron dactylum, while within the group of indoor allergens Dermatophagoides farina,
Dermatophagoides pteronyssinus. The dog showed positivity in the following investigated

food allergens: rice, oats, corn, wheat, fish and mixed fish, beef, turkey, and lamb.

Figure 3. Serum allergen-specific IgE tests (SAT) and percentage of positive reactions in pug dog with AD.

= OUT serum - Allergen specific IgE tests : grass, tress,
wheed pollen
IN serum- Allergen specific IgE tests: house dust
mites, molds, insects, storage mites, epiderm

= Serum testing for food - Allergen-specific IgE tests:
plant and animal products

4 DISCUSSION

Positive findings on allergens in the tested pug dog were obtained after the serum
test was performed during the existence of the clinical picture. Positive findings in dogs
in preliminary studies in ltaly (Tomasso et al 2021) also gave positive reactions during
the examination performed during the existence of the clinical picture. The diagnosis is
based on the anamnesis, the clinical picture and according to some authors, also on the
presence of itching (Marsella, De Benedetto 2017). In the dog that is being described,
itching as a clinical symptom was not significant. Comparisons with other studies are
made difficult by the circumstances of pollen distribution in different geographical areas,
climate changes, plant characteristics, seasons (Tomasso et al 2021). The positive
inhalatory allergens of the tested dog belong to the group of external (OUT) allergens,
mostly grass pollen and one tree pollen. When it comes to pollen reactions to grasses,
and especially the grass Cynodron dactylum, it can be said that a positive reaction in AD
dogs was recorded in up to 60%, for example, in ltaly (Tomasso et al 2021), while in the
examined dog it was measured as highly positive. In some studies, they report that allergic
reactions in dogs to inhalant internal allergens are much more common (Chermprapai

and Thengchaisri 2020). In a study in Norwegian dogs, it was determined that an allergic
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reaction to the mites D. farinae and/or D. pteronyssinus (Bjelland et al 2014) was present
in a higher percentage. A positive reaction was obtained in the results of the tested dog
to the mentioned mites. Trials in Europe and the USA have produced similar results in
some studies. Practical guidelines for diagnosis exclude other diseases with an applied
diagnosis of allergen-specific immunoglobulin E in serology (ASIS). Food reactions
can be caused in two ways non-immune mediated (food intolerance) and immune-
mediated which includes IgE-mediated hypersensitivity (food allergy) (Hillier, Griffin
2001). Reactions to food components can be clinically presented as Atopic Dermatitis
(AD) and common gastrointestinal signs are diarrhoea, vomiting, soft stools, flatulence
(Piccoet al 2008, Favrot C et al 2010, Hensel et al 2015). Vaccination regimens, parasitic
diseases, and glucocorticosteroids are some of the factors that can affect the level of IgE
in the serum (DeBoer, Hillier 2001). Vaccination in the examined dog was reflected in a
strong sensitisation of the organism. Such tests are effective because they do not require
sedation, reduce the risk of anaphylactic shock, and do not immediately affect the therapy
given to the patient (Chermprapai and Thengchaisri 2020).

5 CONCLUSION

Screening Elisa method is recommended for easier and faster determination of

therapy in patients with Allergic Dermatitis (AD).
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