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RESUMO

O emprego de agentes dermatologicos topicos desempenha um papel essencial no tratamento
de diversas condi¢des cutaneas em animais, abrangendo dermatites, infecgdes, queimaduras e
feridas. Esses medicamentos atuam de maneira eficaz na reducdo da inflamagdo local,
proporcionando alivio aos sintomas como edema, rubor, dor e prurido. Essa abordagem
contribui para o bem-estar animal e acelera o processo de cicatrizagdo. A pesquisa de moléculas
terapéuticas, incluindo farmacos para estes fins dermatologicos, exige a realizagao de testes
pré-clinicos e clinicos, sendo imprescindivel incluir experimentos com modelos animais para
assegurar a viabilidade comercial. Os camundongos da linhagem BALB/c sdo amplamente
empregados em estudos dermatologicos devido as suas caracteristicas genéticas e imunoldgicas
estabelecidas. O presente estudo busca esclarecer a relevancia e a viabilidade do modelo
BALB/c em pesquisas dermatologicas. Para alcancar esse objetivo, foram induzidas lesdes
dérmicas para avaliar a eficacia de produtos topicos destinados a caes e gatos, comparando seus
efeitos com o uso de solugdo fisioldgica topica. Os resultados revelaram que camundongos
BALB/c tratados com solucao fisioldgica apresentaram uma recuperagdo cutidnea superior em
comparagdo com aqueles tratados com produtos comerciais comumente utilizados na pratica
clinica de animais de companhia. A conducao do estudo envolveu avalia¢des diarias, registros
fotograficos, medi¢des da area da lesdo, avaliagdo histoldgica e quantificagdo de citocinas.
Esses achados suscitam questionamentos sobre a escolha indiscriminada da linhagem BALB/c
em ensaios clinicos, sublinhando a importancia da selecdo criteriosa de modelos experimentais
na pesquisa dermatoldgica. Destaca-se a necessidade de uma abordagem cautelosa ao escolher
tais modelos experimentais quando ha a intengdo de extrapolar farmacos e tratamentos para

outras espécies ou linhagens.

Palavras-chave: modelo de experimentagdo animal; linhagem; dermatologia; extrapolagdo

interespécie; selecao de modelo experimental; testes em modelos murinos



ABSTRACT

The use of topical dermatological agents plays an essential role in the treatment of various skin
conditions in animals, including dermatitis, infections, burns, and wounds. These medications
effectively reduce local inflammation, providing relief for symptoms such as edema, redness,
pain, and itching. This approach contributes to animal well-being and accelerates the healing
process. The research of therapeutic molecules, including drugs for dermatological purposes,
requires preclinical and clinical testing, making it imperative to include experiments on animal
models to ensure commercial viability. BALB/c mice are widely employed in dermatological
studies due to their established genetic and immunological characteristics. This study aims to
clarify the relevance and viability of the BALB/c model in dermatological research. To achieve
this goal, dermal lesions were induced to assess the effectiveness of topical products intended
for dogs and cats, comparing their effects with the use of topical physiological solution. Results
showed that BALB/c mice treated with physiological solution exhibited superior skin recovery
compared to those treated with commercially used products in the clinical practice of
companion animals. The study involved daily assessments, photographic records, lesion area
measurements, histological evaluation, and cytokine quantification. These findings raise
questions about the indiscriminate selection of the BALB/c strain in clinical trials, emphasizing
the importance of careful model selection in dermatological research. It underscores the need
for a cautious approach when choosing such experimental models, especially when there is an

intention to extrapolate drugs and treatments to other species or strains.

Keywords: animal experimentation model; lineage; dermatology; interspecies extrapolation;

experimental model selection; tests in murine models.



SUMARIO

CAPITULO 1 wurercencrsssnnsinnsenssenscsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 11
1 INTRODUGAQ.......ecueeeerereereresseresesssssessesssssssssssasssssssssssassssssessssssesssssssssssesssssssssssesssssasess 11
2 REVISAO BIBLIOGRAFICA ...oucuiimcnnnsensssussssssssssssssssssssssssssssssssssssssssssasssssssssssssss 13
REFERENCIAS .....coucumreunseuneenssessssessssesssscssssssssssssssssssssssssssssssssssssssssssassassssssssssssssssssssass 18
CAPITULD 2 wuceurereernncesesessssensnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssesssss 23
1 INTRODUCTION ..ucouiisuicsnisensnecsanssesssesssnssesssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 24
2 MATERIALS AND METHODS ....uoiiiiiiiniinnninsninsnisssesssssssssesssssssssssssssssesssssssssssssens 25
3 RESULTS auciiiiitiisticntiinnnssntnssissssisssssssssssssosssssssssssssssssossssssssessssssssessssssssessssssssssssssssses 32
4 DISCUSSION ..cuuiiiiricsrnsrenssesssissssssesssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssas 39
5 CONCLUSIONS ..uuiiticrticensuecssisesssnsssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssss 42
REFERENCES.......iiitiniinniiiinnicntisssissssisssiessisssssssssssssesssssssssssssssssessssssssssssssns 42
ANEXO A — Normas para publicacio da revista Animals..............ceeeeeeeeuercssuercssnencsnnns 45
ANEXO B - Aprovacio da Comissio de Etica no Uso de ANimais ........eeeeveereneereerennes 66
ANEXO C - Figure S1: Leaflet of the product tested in group 2 ........cceeeeeeveuercscnescsnnns 67
ANEXO D - Figure S2: Leaflet of the product tested in group 3 .......ccceeverevvuercscnercsnnns 68

ANEXO E - Table S1: Hematological parameters of BALB/c mice.........cccceevueeruneennen. 69



11

CAPITULO 1

1 INTRODUCAO

Os medicamentos de uso topico na medicina veterinaria desempenham uma fun¢ao
crucial no tratamento de varias condi¢des de pele em animais (AHLSTROM et al., 2010). Sua
atuacgdo ¢ particularmente destacada no manejo de condi¢gdes dermatoldgicas localizadas, como
dermatites, eczemas, queimaduras e feridas. Esses medicamentos desempenham um papel
significativo na redug¢do da inflamacdo local, atenuando a resposta inflamatdria na pele e
proporcionando alivio dos sintomas associados, como vermelhiddo, inchago, dor e prurido. Essa
abordagem contribui para melhora do bem-estar do animal e acelerar o processo de cicatriza¢ao
(SAUVE, 2019).

Na medicina veterindria, a praticidade de aplicagdo desempenha, sem diivida, um papel
relevante no desenvolvimento de medicamentos. Nesse contexto, a formulagdo comumente
adotada para medicamentos topicos, como cremes, pomadas ou log¢des, facilita e torna mais
conveniente a sua administragado (SEMIGHINI et al., 2023), além disso, a minimizagdo dos
efeitos colaterais sistémicos representa um fator crucial ao buscar o desenvolvimento de
produtos topicos (MULISSA et al., 2015). Essa caracteristica pode ser vantajosa em animais
que nado toleram bem medicamentos orais ou que apresentam condi¢des médicas tornando-os
sensiveis aos efeitos colaterais sistémicos (BRAZZINI et al., 2002; MILLS et al., 2006).

Entretanto, para que um farmaco seja desenvolvido e comercializado, necessita
anteriormente passar por ensaios pré-clinicos e clinicos, muitas das vezes em modelos de
experimentacdo animal, como por exemplo o camundongo (Mus musculus), modelo
amplamente utilizados na literatura com objetivo de entendimento de processos
fisiopatologicos que ocorrem em humanos e animais (KARAMANI et al., 2021). Tais animais
possuem ciclo de vida curto (reposta rapida), sdo doceis, de facil manejo e manipulagio genética
acessivel. Ainda, para esta espécie se encontra uma rica variedade de reagentes no mercado,
possibilitando a realizacdo de testes com as mais diversas técnicas e alta qualidade (EHRET et

al., 2017).
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Os camundongos da linhagem BALB/c sdo comumente utilizados como modelos
experimentais devido as suas caracteristicas genéticas e imunoldgicas bem estabelecidas,
associadas a facilidade de manejo em laboratorio e rapido ciclo de vida. Essa linhagem tem sido
amplamente utilizada em pesquisas dermatologicas, desempenhando um papel essencial na
compreensdo dos mecanismos subjacentes a diversas doengas, incluindo psoriase, dermatite
atopica e cancer de pele, além de lesdes em tecidos cutaneos. (YADAV et al., 2023). Estes
animais apresentam resolugdo espontanea do processo de lesdo dérmica em até 11/12 dias, o
que traz agilidade na pesquisa e vai de encontro com os principios de bem-estar animal além de
reforcar ser um modelo experimental apropriado para estudos dérmicos (BARTON et al., 1991).

Diante do exposto, neste projeto objetiva-se elucidar a contribui¢do de modelos murinos
para a compreensao e viabilidade de estudos dermatoldgicos, bem como a avaliagdo da eficacia
de produtos comerciais comumente indicados para uso tdpico em caes e gatos, comparando
seus efeitos com o uso topicos de solucdo fisioldgica NaCl 0,9% de maneira a analisar
mecanismos fisiologicos e patologicos de reparagdo tecidual.

As analises foram realizadas através do acompanhamento didrio com registros
fotograficos, medigdo da recuperacdo tecidual em mm? através de software de processamento
de imagens, avaliagdo histologica em areas de transi¢do entre pele lesionada e nao lesionada e
quantificagdo por teste imunoenzimatico (ELISA) de citocina pro-inflamatéria envolvida no

processo de recuperacdo tecidual.
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2 REVISAO BIBLIOGRAFICA

A pele, o maior 6rgao do corpo, constitui uma membrana fibroelastica que desempenha
um papel vital em diversas fungdes, incluindo hidratagdo, regulagdo térmica, reconhecimento
imunologico e percepgao sensorial. Além disso, atua como uma barreira fisica, oferecendo
prote¢do contra radiagdo ultravioleta, produtos quimicos e patégenos (MEDELLIN-LUNA et
al.,2019; TOTTOLI et al.,2020). Devido a exposicao frequente a agressdes externas, este 0rgao
torna-se suscetivel a lesdes que comprometem sua integridade, interferindo no desenvolvimento
normal de suas fun¢des (GUARIN-CORREDOR et al., 2013).

Como resposta a essas lesoes, ¢ acionado o mecanismo de cicatrizacao de feridas, um
processo bioldgico complexo e multifatorial responsavel por restaurar a integridade do tecido
e restabelecer a homeostase local (IBRAHIM et al., 2018; CORREA et al., 2017). Esse processo
compreende uma série de estdgios em cascata, embora sobrepostos, que podem ser divididos
em trés fases principais: inflamatoria, proliferativa e de remodelacdo. Essas fases exigem uma
sinalizagdo altamente coordenada e precisa de diversas células, como queratinocitos,
fibroblastos e células endoteliais, que produzem citocinas, fatores de crescimento e coldgeno
(JACOB et al., 2015; IYYAM et al., 2010).

Durante essas etapas, ocorrem eventos distintos, como a fase inflamatoria, que
representa uma fase crucial no processo de cicatriza¢dao, durante a qual ocorre a limpeza do
tecido através da fagocitose, liberacdo e ativagdo de citocinas, fatores de crescimento, bem
como a participagdo de células imunes como macréfagos e células dendriticas além da
angiogénese para promover a vascularizacdo da area lesada (LI et al., 2007). Durante os
processos de recuperagao tecidual, ocorre também a fase celular, onde ocorre a granulagao do
tecido; a fase de contracdo da ferida, estreitando as bordas da area afetada; formacgao de
colageno; epitelizacdo e cicatrizagdo. A progressao coordenada desses eventos € crucial para o
sucesso do processo de cicatrizacdo de feridas (IBRAHIM et al., 2018).

Embora o processo de autorregeneracdo da pele seja geralmente rapido e eficiente,
lesdes de aspecto extenso podem comprometer a cicatrizacdo normal da pele (PEREIRA et al.,
2016). Tais eventos podem resultar em alteragdes que interferem no processo de cicatrizagao,

prolongam o dano tecidual, aumentam o risco de infec¢ao e estendem o periodo de reparo. Isso
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pode levar ao desenvolvimento de condi¢des patologicas, como feridas cronicas e ulceras de
pressdo (TOTTOLI et al.,2020; IYYAM et al., 2010). Apesar dos avangos no tratamento de
feridas, o manejo clinico eficaz continua sendo um desafio significativo, pois, lesdes cutaneas
necessariamente envolvem inflamagdo e frequentemente infecgdes microbianas. Portanto, uma
terapia ideal ndo apenas deve promover uma cicatriza¢ao rapida, com contragdo eficiente da
ferida, epitelizagdo acelerada e ganho adequado de resisténcia, mas também deve possuir
propriedades anti-inflamatdrias, antibacterianas e cicatrizantes (MIRHAJ et al., 2022), para
1sso, € necessario o desenvolvimento de produtos farmacéuticos, sendo indispensavel a
realizagdo de testes em modelos de experimentacao animal.

Pesquisas envolvendo modelos animais t€ém uma longa histéria, com relatos
documentados de experimentos remontando ao século V a.C. Contudo, observa-se um aumento
significativo na frequéncia de sua utilizagdo desde o século XIX (FERNANDES et al., 2017).
A maioria das instituigdes de pesquisa cientifica utiliza animais ndo humanos como modelos
experimentais, visando aprofundar a compreensdo das doengas e explorar possiveis opcoes de
tratamento (LAFOLLETTE, 2020). A premissa central por tras da experimentacao animal € sua
contribui¢do benéfica para a pesquisa biomédica. Varias razdes fundamentam a importancia do
uso de animais nesse contexto. Uma delas reside na partilha de processos bioldgicos entre
animais humanos e nao humanos, aliada a notaveis semelhancas anatomicas em vertebrados,
que possuem grandes semelhancas na distribuicao de 6rgdos como pulmdes, coragdo, rins €
figado. Essas similaridades tornam certos animais particularmente adequados para
experimentos e para fornecer treinamento bdsico em ciéncias bioldgicas e biomédicas
(FRANCO; N.H., 2013).

Mesmo animais evolutivamente distantes dos mamiferos, como Drosophila
melanogaster, zebrafish (Danio rerio) e Caenorhabditis elegans, compartilham semelhangas
fisiologicas e genéticas, tornando o uso destes uma ferramenta valiosa para o avango da ciéncia
médica (LAFOLLETTE, 2020). Alguns exemplos podem ser citados como na avaliagdo da
eficacia e seguranga de farmacos e tratamentos médicos potenciais, facilitando a identificagdo
de potenciais efeitos colaterais indesejados, como defeitos congénitos, infertilidade, toxicidade,
danos ao figado e efeitos cancerigenos (REGEMBERG et al., 2009). E importante ressaltar que

ndo apenas os seres humanos se beneficiam dessas pesquisas e testes, uma vez que muitos
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medicamentos e tratamentos desenvolvidos para humanos sdo rotineiramente aplicados na
rotina da medicina veterinaria, contribuindo para a promogao de vidas mais longas e saudaveis
para diversos animais (LAIRMORE et al., 2015). Destaca-se a importancia das descobertas
utilizando animais de laboratério para animais de companhia como caes e gatos, pois testes
medicamentosos para drogas direcionadas a tais espécies sao inicialmente analisados em sua
fase pré-clinica e clinica em animais de laboratdrio devido as desvantagens do uso de animais
de companhia como modelos experimentais; e as diversas utilidades no uso de modelos murinos
para tais fins, como disponibilidade, f4cil manipulacdo e manutenc¢do acessivel (LAIRMORE
etal., 2015).

A maioria desses modelos sdo roedores murinos, especialmente em estudos sobre
doengas infecciosas e investigagdo imunoldgica. Essa preferéncia é evidenciada por nimeros
impactantes, como o fato de que, apenas na Unido Europeia em 2011, 75% de todos os animais
utilizados para "fins experimentais e outros fins cientificos" eram camundongos (Mus spp.
61%) e ratos (Rattus spp. 14%) de acordo com a Comissao ao Conselho e Parlamento Europeu
(2013). Animais de companhia apresentam diversas limitacdes potenciais na pesquisa cientifica
como a propensao dos cdes ao vomito, dificultando a administragdo de certos medicamentos
(GANDERUP et al., 2012; SCHMITT et al., 2015) e a diversidade genética, podendo resultar
em variacoes fisioldgicas e metabdlicas especificas de raga. Ja a desvantagem mais significativa
reside nas questdes éticas envolvidas no uso de caes e gatos como modelos ndo roedores de
experimentacdo, por se tratar de espécies que carregam fatores afetivos e empaticos por seres
humanos (GILMORE & GREER, 2015).

A elaboragdo de novas drogas geralmente necessita de testes pré-clinicos, e, se tratando
de medicamentos dermatolédgicos, € indispensdvel um modelo de experimentagdo animal
confiavel, ja que ensaios in vitro ¢ incapaz de simular de maneira fidedigna os processos
fisiologicos da pele (KARAMANI et al., 2021). Além disso, ajudam a compreender seus
mecanismos de agdo, bem como na analise de relacoes farmacodinamicas, toxicidade e
farmacocinética (MCGONIGLE & RUGGERI, 2014), sendo os modelos murinos, os principais
responsaveis por proporcionar insights valiosos e contribuir para a identificacio de novos

medicamentos (BOCHENSKA et al., 2017). Desta forma, o modelo mais utilizado para ensaios
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cientificos (figura 1), incluindo pesquisas dermatoldgicas, sao camundongos (Mus musculus)

(EHRET et al., 2017).
69,0 %

Camundongos
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Figura 1 - Principais grupos de animais utilizados em pesquisas. Fonte: Adaptado de German Primate Center

- Disponivel em <https://www.dpz.eu/en/unit/about-experimental-animalresearch/zahlen-und-

fakten/tierversuchszahlen-in-deutschland.html>

Camundongos, principalmente individuos endogamicos, sdo caracterizados de acordo
com a definicdo da endogamia, sendo aqueles "gerados por meio de pelo menos 20 geragdes
consecutivas de acasalamentos entre irmaos ou entre pai e prole", ou "rastredveis até um unico
par ancestral na 20* geracdo ou em geragdes subsequentes", conforme estabelecido pela
"Nomenclatura de Camundongos Endogimicos" definida pelo Comité de Nomenclatura
Gendmica de Camundongos. E relevante observar que, embora 20 gera¢des de endogamia nio
resultem em alelos totalmente fixados em todo o genoma, a maioria dos fen6tipos nao apresenta
diferencas notaveis apds esse ponto (CHIA et al., 2005).

Existem diversas populagdes endogamicas, frequentemente denominadas linhagens,
que possuem beneficios no seu uso em experimentos por serem geneticamente altamente
homogéneas, claramente definidas, além disso, informag¢des detalhadas sobre tais linhagens
estdo acessiveis no banco de dados Mouse Phenome (GRUBB et al., 2014) ou no International
Mouse Phenotyping Consortium (KOSCIELNY et al., 2014).

Dentre as principais linhagens endogamicas utilizadas em ensaios cientificos, estd a
linhagem BALB/c, uma cepa de camundongo albino de origem laboratorial, da qual se
originaram varias sub-cepas amplamente reconhecidas. Com mais de 200 geracdes desde a sua

introducdo em Nova York, em 1920, esta linhagem distribui-se globalmente e destacou-se como
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uma das mais amplamente empregadas em experimentagdo animal (BLAKE et al., 2021),
incluindo estudos dermatologicos (HAY et al., 1983).

Sendo assim, o tecido cutdneo desses animais mostra-se como uma ferramenta crucial
para avaliar in vivo o tratamento de cicatrizagdao de lesdes na pele (POSTEN et al., 2005), no
entanto, para que pesquisas e estudos sejam relevantes e confiaveis, ¢ necessario compreender
os complexos processos fisiopatologicos de cada linhagem e sua aplicabilidade para uma
espécie a ser testada, pois, moléculas testadas podem ter resultados diferentes quando aplicadas
e comparadas entre espécies ou linhagens(RYDEL et al., 2019).

Dentre todas as possibilidades, uma por¢ao restrita de firmacos consegue percorrer com
éxito todas as etapas clinicas até alcancar a fase de comercializagdo. A principal causa de
insucesso nos testes clinicos reside na ineficacia, evidenciando limita¢des na previsibilidade da
pesquisa pré-clinica. Portanto, a confiabilidade de um ensaio ¢ essencial, sendo imprescindivel
que o modelo experimental atenda a todos os parametros necessarios, demandando que o

pesquisador possua conhecimento aprofundado sobre a linhagem (BAEDEKER et al., 2020).
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Simple Summary: Topical dermatological medications are crucial for treating various skin condi-
tions in animals, such as infections, burns, and wounds. These medications alleviate symptoms of
local inflammation, such as swelling, pain, and itching, promoting the well-being of animals and
accelerating the healing process. The development of medications requires laboratory testing before
potential commercialization, necessitating evaluations in animal experimental models. BALB/c mice
are widely used in dermatological research due to their well-known physiological, genetic and im-
munological characteristics. This study aims to elucidate the contribution and viability of BALB/c
in dermatological studies. Skin lesions were induced in animals to assess the efficacy of topical prod-
ucts marketed for dogs and cats, comparing their effects with the use of topical saline solution. The
results indicate that BALB/c mice treated with saline solution exhibited superior skin recovery com-
pared to those treated with commonly used commercial products in the clinical routine for dogs
and cats. Daily analyses, photographic records, lesion area measurements, histological evaluation,
and cytokine quantification were conducted. These findings raise questions about the indiscrimi-
nate selection of the BALB/c lineage for any scientific study, emphasizing the importance of appro-
priate experimental models in dermatological research and highlighting the need for a cautious ap-
proach in choosing experimental models.

Abstract: The use of topical dermatological medications is crucial for treating various skin condi-
tions in animals, such as infections, burns, and wounds. These medications act effectively on local
inflammation, alleviating symptoms like edema, pain, and itching, promoting animal well-being,
and accelerating healing. The search for therapeutic molecules requires both preclinical and clinical
tests, necessitating evaluations in animal experimental models to achieve market readiness. BALB/c
mice are extensively utilized in dermatological research due to their well-established genetic and
immunological characteristics. This study aims to elucidate the contribution and viability of the
BALB/c in dermatological studies. Dermal lesions were induced to evaluate the efficacy of topical
products marketed for dogs and cats, comparing their effects with the use of topical saline solution.
Results indicate that BALB/c mice treated with saline solution exhibited superior cutaneous recov-
ery compared to those treated with commonly used commercial products in the clinical routine for
dogs and cats. Daily analyses, photographic records, lesion area measurements, histological evalu-
ation, and cytokine quantification were conducted. These results raise questions about the indis-
criminate selection of the BALB/c lineage in clinical trials, emphasizing the importance of appropri-
ate experimental models in dermatological research and underscoring the need for a cautious ap-
proach in choosing experimental models.

Keywords: animal experimentation model; lineage; dermatological tests; interspecies extrapolation;
drug development; dermatology; experimentation; selection of experimental model
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1. Introduction

Topical dermatological medications in veterinary medicine are crucial for treating
various skin conditions in animals [1], particularly in the management of dermatitis, ec-
zema, infections, burns, and wounds. These medications effectively reduce local inflam-
mation, alleviating symptoms such as redness, swelling, pain, and itching, contributing to
animal well-being and accelerating healing [2].

The development and production of molecules for therapeutic purposes, including
dermatological drugs, can promote the minimization of systemic side effects in the for-
mulation of topical products [3], offering a more focused approach to the affected area
compared to systemic administration methods [4]. Additionally, it requires preclinical
and clinical testing to achieve market readiness, involving evaluations in experimental
animal models [5].

Mice (Mus musculus) are widely used models to understand pathophysiological pro-
cesses in both humans and animals due to their docility, ease of handling, short life cycle,
and availability of specific reagents [6]. The BALB/c strain is commonly employed in der-
matological research due to its well-established genetic and immunological characteris-
tics, proving effective in understanding skin diseases [7]. The BALB/c mouse exhibits
spontaneous resolution of dermal lesions within 11/12 days, making it an efficient exper-
imental model aligned with animal welfare principles [8].

Thus, this project aims to elucidate the contribution and viability of BALB/c murine
models in dermatological studies, as well as evaluate the efficacy of topical products for
treating wounds in dogs and cats in these models. The study seeks to draw parallels re-
garding the reliability of using this strain for developing products that will be extrapo-
lated to other species. Daily analyses, photographic records, lesion area measurements,
histological evaluation, and cytokine quantification by ELISA will be performed during
the tissue recovery process.
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2. Materials and Methods

2.1. Ethical Aspects in the Use of Animals in Research

All studies involving mice were previously approved by the Ethics Committee on the
Use of Animals (CEUA) of the Federal University of Uberlandia (CIAEP No.
02.0105.2019), responsible for overseeing the study.

In accordance with the Brazilian Guide for the Production, Maintenance, or Use of
Animals in Teaching or Scientific Research Activities from the National Council for Ani-
mal Experimentation Control - CONCEA, this study protocol includes the use of humane
endpoints at four levels:

i) Adoption of treatment to relieve pain, discomfort, or distress;
ii) Interruption of a painful procedure;

iii) Exclusion of the animal from the study; or,

iv) Humane euthanasia of the animal.

2.2. Study Locations

The clinical phase will be conducted at the Central Animal Facility of the Rodent Bi-
otechs Network of UFU (Federal University of Uberlandia). Address: Rua Ceara — S/N -
Bloco 4U - Campus Umuarama; ZIP Code: 38405-320, Uberlandia, MG.

The analytical/laboratory phase will take place at the Laboratory of Biotechnology in
Experimental Models - LABME, Federal University of Uberlandia. Address: Rua Ceara -
S/N - Bloco 8G - Campus Umuarama; ZIP Code: 38405-320, Uberlandia, MG.

2.3. Experimental Animals

For the development of this research, BALB/c mice (Mus musculus) were used, young
adults, males, and females in equal proportions, aged between 6 to 8 weeks, weighing
between 20 to 25 grams, and presenting a body condition score between 2 to 4. They
showed no alterations in respiratory patterns, no skin or cutaneous annexes lesions, and
no signs of pain and stress. All mice were born and kept throughout the experimental
period at REBIR/UFU, in groups of five animals per cage. Each cage was labeled with the
group identification, and each animal was individually marked from 1 to 5 with a perma-
nent pen on the tail. The marking was touched up daily at the time of lesion measurement.

2.4. Housing, Facilities, General Management, Feeding, and Hydration

The animals were housed in the experimental section of the Central Animal Facility
of the Rodent Biotechs Network of UFU, under specific pathogen-free conditions, with a
12-hour light/dark cycle and free access to irradiated NUVILAB CR-1 feed and filtered
and autoclaved water. They were kept in microisolators, following the management pro-
tocols of the central biotech facility of REBIR, with bedding and water changes once a
week. Each microisolator housed 5 animals, placed in ventilated racks that allowed indi-
vidual ventilation control per cage (15 changes/hour). The ventilated racks were main-
tained in temperature-controlled rooms (22°C + 1°C). Daily monitoring of the animals was
conducted by veterinarians and a team of researchers with experience in rodents.

Housing and management conditions complied with the guidelines outlined in
Chapter 2 "Rodents and Lagomorphs" of the Brazilian Guide for the Production, Mainte-
nance, or Use of Animals in Teaching or Scientific Research Activities [9].

2.5. Experimental Design

For this study, 30 mice (BALB/c strain), comprising 15 males and 15 females, were
selected on experimental day D-3 (three days prior to the administration of veterinary
products and saline solution). As depicted in Figure 1, those meeting the defined inclusion
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criteria without falling under any exclusion or discontinuation criteria on the day of prod-
uct administration (D0) underwent the process of stratification and randomization. At this
point, a completely randomized design determined the 30 animals that effectively consti-
tuted the assay and were subsequently allocated to form three experimental groups, each
containing 10 mice, comprising 5 males and 5 females.

Experimental design

Euthanasia
Sample collection for:

Cytokine measurement
‘ ‘ Biochemical analyses "’5 / ";f’/’,/ ’f
Induction of Cytokine Histopathologies ety
surgical wound measurement / Complete blood counts

m

Processing of samples

Administration of products
Clinical evaluation
Photography and measurement of
wound areas

Figure 1. Experimental design of the scientific assay. Source: Original image (2021) - image
created with Mind the Graph®.

The number of animals selected for effective participation in the assay aimed to meet
the minimum viable number for obtaining reliable data to achieve the study's objectives.
This was based on previous studies using animal models and followed the standards ac-
cepted by international journals for publishing such studies [10].

The experimental groups were divided into: Group 01: Saline solution (n=4 males and
5 females), Group 02: Aurigen® (n=5 males and 5 females) and Group 03: Dermotrat® (n=5
males and 5 females). The sample size (n) for male mice in group 01 decreased from 5
individuals to 4 individuals after the death of the animal during the anesthetic induction
for the cutaneous lesion on Day 0.

The selection and randomization of animals were performed using a spreadsheet in
Microsoft Excel® or a similar software, attached to the raw data of the assay. This docu-
ment was identified by initials/signature and dated by the study investigator, containing
information about all pre-selected animals.

2.6. Criteria for Inclusion, Exclusion, and Removal

Table 1. Criteria for Inclusion of Animals in the Study.

Profile and Category: BALB/c Mice — Males and Females

Body Weight: Animals between 20 and 25 g

. . . No alterations in respiratory patterns, no skin and cutaneous annexes
Physiological Conditions:

lesions, no signs of pain and stress.

Table 2. Criteria for Exclusion of Animals from the Study.

Weight reduction greater than 10% of the initial weight at any time during the experiment.
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Presenting any skin and fur alterations not associated with the protocol.

Behavior associated with stress.

[11].

Clinical signs of pain referring to the classification: Obviously present "2" according to Akintola (2017)

Animals that met the inclusion criteria and did not fall under any exclusion criteria
could potentially be removed during the study. The criteria for determining the removal
of an animal are listed in the table below.

For this work, isogenic mice with specific pathogen-free (SPF) sanitary standards
were used, meaning they exhibit around 99% homozygosity in genes, making them very
similar in terms of age, with the age among the animals varying by only one week. More-
over, the SPF standard provides these animals with health assurance, rendering the
batches more homogeneous.

The pre-selection of animals that comprised the study groups was based on the indi-
vidual assessment of all animals when they were allocated to the experimental area by the
breeding sector. This pre-selection was conducted by the team of researchers involved in
the project.

The animals underwent a 3-day acclimatization period to the study conditions, be-
tween the moment of pre-selection and the start of the administration of the tested prod-
ucts (DO). The breeding sector provided animals with an approximate age of 6 weeks.
Acclimatization was carried out solely by changing the housing (from breeding to exper-
imentation), but within the same building. The start of acclimatization was identified by
the pre-selection record when the animals were identified and evaluated for health to be
included in the study. During this period, the animals were observed at least once a day
to check their health, and observations were recorded on an appropriate form.

2.7. General Health Observations (GHO)

A team member, experienced in species handling and familiar with their behavior
and health, was tasked with conducting General Health Observations (GHO) on all ani-
mals at least twice a day throughout the experimental period. GHO involved observing
the overall physical appearance and behavior, abnormalities in food and water consump-
tion, urine and feces appearance, as well as other parameters indicative of the animals'
health. If necessary, at the investigator's discretion, the animal would be segregated and
kept isolated from the study participants until fully recovered.

Normal or abnormal observations were recorded on a specific form. If any abnormal-
ity was identified, a veterinarian would be responsible for examining the animal and doc-
umenting the findings on a specific form: if the record was before the administration of
the products, it should be made through a Study Note; if it occurs after the administration
of the products, it constitutes an Adverse Event, and the record should follow the guide-
lines outlined for AE.

2.8. Clinical Examinations

All animals underwent a clinical evaluation at the time of their pre-selection to de-
termine their overall health status. The data from these assessments were recorded on a
specific form. The table below lists the scores or ranges of normality that were used for
evaluating the parameters comprising the clinical examinations.

Table 4. Definition of scores or ranges of normality applicable to the assessment of the animals'
clinical parameters.

Parameter Score Determination (bold) or Presentation of Normal Range
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Respiratory Pattern
1 (normal); 2 (dyspnea).

Animal Behavior
1 (normal); 2 (altered, describe any changes).

Body Position
1 (normal — full extension of the body while walking); 2 (body
curved while walking); 3 (other alteration, describe if any).
Grooming
1 (shiny and aligned fur); 2 (piloerection); 3 (piloerection, dull
and dirty fur).
Eyes

1 (bright, wide open, and without discharge); 2 (half-open
and without discharge); 3 (half-open or closed and with dis-

charge).

Body Condition Score (BCS)
1 (very thin); 2 (thin); 3 (ideal); 4 (overweight); 5 (obese).

Source: Burkholder et al., 2012 [12].

The respiratory pattern was determined through observation. An animal breathing
within the expected rhythm without difficulty was considered normal, while those exhib-
iting respiratory distress were deemed dyspneic.

Hydration assessment via cutaneous turgor involved pinching a fold of anterior tho-
racic skin encompassing cutaneous tissue. The skin's return time to its normal state was
classified according to the table above.

Animal behavior was observed daily, noting any abnormal behaviors such as stere-
otypies, signs of pain, or others, which were considered and recorded.

Body position was also analyzed through observation. Animals walking with a
stretched body (in an anatomical position) were classified as normal. Those walking with
hyperkyphosis were considered with a curved body. Animals with different body posi-
tioning conditions had specific records.

Grooming evaluation involved observing the animal's self-cleaning. If the fur was
aligned and clean, it received a score of 1. If the fur was raised, it received a score of 2. If
the fur was dirty and messy, it received a score of 3.

Eye observation fell into three possible scores. Bright, clean, and wide-open eyes
were considered normal (score 1). Half-open eyes without discharge received a score of 2,
while half-open or closed eyes with any type of discharge received a score of 3.

The BCS will be further described below but essentially involved observing the visi-
bility of pelvic bones and the spine, the muscle mass covering these bones, and the layer
of body fat enveloping the animal.

2.9. Weighing of the Animals, Scale Calibration, and Body Condition Score

The animals were weighed when the groups were formed (D0), approximately at 6
weeks of age.

The Body Condition Score (BCS) was assessed on a scale of 1 to 5, where 1 is very
thin, 3 is ideal, and 5 is obese, according to Burkholder (2012) [12]. This scale involves the
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observation and palpation of bones and muscles, especially the vertebrae and pelvis, to
report the levels of body condition. Each of the scores is described below: (1) Very thin -
Pelvic bones and vertebrae are very prominent, with very little muscle mass; (2) Thin -
Pelvic bones and vertebrae are evident, with little muscle coverage; (3) Ideal — Bones are
not evident but palpable with slight pressure; (4) Overweight — Waist is not evident, and
pelvic bones and vertebrae are palpable only with firm pressure and (5) Obese — The
mouse is smooth and bulky, and the bone structure is not palpable.

2.10. Administration of the Veterinary Product

The veterinary products Aurigen® and Dermotrat® (selected for being commonly used
drugs in veterinary clinical routine) and saline solution were topically administered to the
animals without prior sanitation in the wound area for a period of 7 (seven) consecutive
days, from DO to D6, immediately after the induction of wounds, covering the entire in-
jured area, according to the dosage of the investigational products for each experimental
group:

- Group 01 (Saline Solution): NaCl 0.9% saline solution was administered directly to
the animals on the skin, with the administration of one drop per area of up to 5 cm?, cov-
ering the entire lesion area, twice a day, with an interval of approximately 12 hours.

- Group 02 Aurigen®: Aurigen® was administered directly to the animals on the skin,
with the administration of one drop per area of up to 5 cm?, covering the entire lesion area,
twice a day, with an interval of approximately 12 hours.

- Group 03 Dermotrat®: Dermotrat® was administered directly to the animals on the
skin, with the administration of one drop per area of up to 5 cm?, covering the entire lesion
area, twice a day, with an interval of approximately 12 hours.

If the healing process occurred in less time, which is possible due to the accelerated
metabolism of the species, the study could be stopped and recorded in a protocol amend-
ment or protocol deviation form.

2.11. Concomitant Medications

The administration of an anesthetic necessary for the induction of inflammation and
sample collection was protocolized. Additionally, if the application of any endpoint for
intense pain relief was deemed necessary, analgesic medications would be used.

2.12. Inflammation Induction

For inflammation induction on DO, the animals were anesthetized with isoflurane
(4% for induction and 2% for maintenance). Under anesthesia, trichotomy and antisepsis
of the dorsal region were performed with 70% v/v alcohol, with an approximate extension
of 6 cm in length and 4 cm in width, caudally to an imaginary line passing through the
lower edge of the ears. Once trichotomy was performed, the animals underwent a circular
incision of 6 mm in diameter using surgical material at the center of the shaved area, em-
ploying a sharp metallic punch. The skin and subcutaneous tissue were removed, though
without reaching the musculature of the dorsal region where the products were applied.

2.13. Assessment of Anti-inflammatory Efficacy

For the assessment of the product's anti-inflammatory efficacy, an experimental in-
flammation model was utilized, involving the induction of skin wounds using a punch. It
is known that all cutaneous wounds, from surgical incisions to puncture wounds, trigger
a tissue repair process through a complex mechanism coordinated by multiple cellular
and molecular events that interact simultaneously and synergistically [13,14]. This tissue
repair process can be didactically divided into stages, including inflammation, prolifera-
tion, and tissue remodeling [15,16]. The first stage, inflammation, was chosen as the model
for evaluating the action of different products in BALB/c mice.
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The anti-inflammatory efficacy was confirmed through the comparison of groups via
histological analysis of the lesion areas and adjacent regions; Daily photographs with
measurements of the evolution of the recovery process; IL-12 cytokine profile in the ani-
mals' serum. Additionally, to monitor the safety of product administration, absence of
concomitant infections, and ensure the health of the animals throughout the study, a com-
plete blood count was conducted as a complementary examination.

2.14. Histological Analysis of Lesion and Adjacent Areas

Skin samples were collected from the dorsal region of mice in all groups on the last
day. The tissues were fixed in 10% phosphate-buffered formalin for 24 hours and then
placed in 70% alcohol until they underwent the paraffin embedding process. After em-
bedding, the organs were cut (5 um thickness) and deposited on microscopic slides and
subsequently stained with hematoxylin and eosin for the evaluation of the inflammatory
infiltrate. In assessing the inflammatory score, an examination was conducted for the pres-
ence of cells and inflammatory indicators in the tissue (such as a connective tissue, con-
gested vessels, hypertrophy, and hyperplasia of scar tissue). Scores ranging from 1 to 3
were used for the analyses, with 1 indicating mild inflammation when few inflammatory
indicators were observed, 2 indicating moderate inflammation, and 3 denoting intense
inflammation when a significant presence of inflammatory signs was observed.

2.15. Daily Photography with Measurement of Recovery Process Evolution

The wound dimensions were measured using a digital caliper and photographed
from DO to D6. The wound area was calculated according to the equation: Wound area
(mm?2) = 1.R.r, where 7 = 3.1416, R = cranio-caudal radius, and r = latero-lateral radius
[17].

For photographic recording, the camera was fixed at the standard distance of 10 cm
to make comparisons between groups and healing times. Wound dimension data and
confirmation of photographs were recorded in appropriate forms.

2.16. Cytokine Profile

IL-12p40 concentrations were measured in serum samples from mice in all groups on
D3. Cytokine quantification was performed using commercial ELISA kits, conducted ac-
cording to protocols recommended by the manufacturer (BD Biosciences, San Diego,
USA).

Briefly, 96-well high-affinity plates (Corning Laboratories Inc, New York, USA) were
coated with specific anti-mouse capture antibodies for IL-12p40 and incubated overnight
at 4°C. Subsequently, to block nonspecific sites, 10% fetal bovine serum in 0.01M PBS (pH
7.2) was added to the plate for 1 hour. After blocking, standard curves of respective cyto-
kines in serial dilutions and test samples were added to the plates and incubated for 2
hours. For cytokine detection in samples, biotin-conjugated anti-mouse cytokine detection
antibodies with streptavidin-peroxidase were added and incubated for 1 hour. Between
each step, the plates were washed with 0.05% PBS-T (PBS-T). The reaction was developed
with tetramethylbenzidine (TMB) followed by the addition of 2M sulfuric acid to stop the
reaction. Optical density (OD) was determined at 450 nm using a microplate reader (Spec-
traMax M2e, Molecular Devices, USA). Cytokine concentrations were determined from
the standard curve with known cytokine concentrations, and the results were expressed
in pg/mL, according to the detection limits for each assay (IL-12p40 15.6 pg/mL). Collec-
tion records were made on appropriate forms.

2.17. Hematological Profile

The hematological profile was obtained from blood collected on D7, seven days after
the surgical wound induction procedure. On this day, the animals were anesthetized with
isoflurane (2 to 4.5% rate), and blood collection was performed via the retro-orbital route
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using a glass capillary. The samples were placed in 0.5 ml tubes containing K2 EDTA and
immediately homogenized after collection.

Subsequently, the samples were processed on an automatic veterinary hematology
analyzer to obtain the following parameters: red blood cell count (RBC), hemoglobin
(HGB), hematocrit (HCT), mean corpuscular volume (MCV), mean corpuscular hemoglo-
bin concentration (MCHC), red blood cell distribution width (RDW), total leukocytes
(WBC), and total platelets (PT).

Concurrently, blood smears were prepared and stained with a rapid 25-panoptic
stain for a leukocyte differential count. Collection records were made on appropriate
forms.

2.18. Conclusion of Study Participation

The anti-inflammatory efficacy assessment period was initially planned for 11 days,
from DO to D10, considering the literature suggesting a recovery period of 11 to 12 days
for animals in Group 01. However, as mentioned earlier, the experiment could be termi-
nated earlier than 12 days in the event of wound resolution in treated groups. Since there
was rapid healing of lesions, the anti-inflammatory efficacy assessment period was short-
ened to 7 days, from DO to D6. The early conclusion aligns with RESOLUTION No. 55, OF
OCTOBER 5, 2022, from CONCEA, stating: "3.4.9. Any procedure involving animals must
have its objective clearly defined and be completed as soon as the proposed results are
obtained."

At the end of in vivo observations, the animals were euthanized for sample collection
and analysis. For this purpose, they were anesthetized with a combination of 10% Keta-
mine Hydrochloride - 90 mg/kg and 2% Xylazine Hydrochloride - 10 mg/kg. Under anes-
thesia, total blood was collected from the retro-orbital plexus, and death was confirmed
by cervical dislocation. Skin samples (transition between injured and non-injured areas)
were then collected for histological analysis. Part of the blood was used for a complete
blood count, and the remainder was centrifuged to obtain serum. In the serum, cytokine
analyses were performed, as detailed in each item of the Anti-inflammatory Efficacy As-
sessment.

2.19. Adverse Events (AE)

An adverse event consists of any response that is harmful, unintentional, and may
manifest as illness, abnormality, or injury observed in the animals participating in a clin-
ical study after the administration of the product, whether or not it may be related to its
use. Adverse events were classified as serious when resulting in death, posing a risk of
death, or resulting in persistent or significant disability and/or incapacity. A non-serious
adverse event, on the other hand, is any that occurs during the product administration
phase and is not a serious adverse event. In the case of non-serious adverse events, the
Investigator / team reported to the monitor(s) within 24 hours. In the case of a serious
adverse event requiring immediate medical intervention, the monitor(s) were notified im-
mediately, and the Investigator / team was to include a description of the case and proceed
with the necessary diagnosis and/or treatment. In extreme cases requiring immediate ac-
tion, this was to be performed while the Investigator is contacted. In the event of any ad-
verse event, it was the Investigator's obligation to provide as much information as possi-
ble, including its likely diagnosis. If any emergency intervention (medication or surgery)
was necessary, this had to be authorized in advance by the Investigator. The animal expe-
riencing an adverse event was to be monitored until the complete resolution of the event.
Regarding causality related to the tested products, adverse events were classified as fol-
lows:

-Probable: the adverse event fits with the pharmacological/toxicological profile of the
product, with no other plausible explanation for the event;
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-Possible: the adverse event fits with the pharmacological/toxicological profile of the
product, but there is another plausible explanation for the event;

-Inconclusive: when there is not enough information to establish a causal relationship
with the product;

-Improbable: there is enough information to ensure that the investigational veteri-
nary product did not cause the adverse event.

If an adverse event was observed, it was the Investigator's obligation to ensure
proper registration in an appropriate form, which must contain information regarding:

-Classification of the severity of the adverse event (serious or non-serious);

-Causality assessment (probable, possible, inconclusive, or improbable);

-Observed clinical signs (onset, duration, frequency, severity, and description);

-Results of any complementary tests (laboratory or other);

-Possible diagnosis;

-Procedures adopted for treatment (data on the product used, such as commercial
name, active ingredient name and concentration; dose, administration frequency, and du-
ration of treatment; route of administration);

-Evolution of the adverse event(s);

-Resolution of the adverse event.

2.20. Euthanasia or Mortality of Animals During the Study

At the conclusion of the evaluations to demonstrate anti-inflammatory efficacy on
Day 7, the animals were euthanized. The procedure was performed under anesthesia and
occurred after the collection of the samples scheduled for this day.

2.21. Statistical Analysis

The obtained data were analyzed using GraphPad Prism version 8.0° (GraphPad Soft-
ware, San Diego, CA). Group data were using Two-way ANOVA, followed by Bonfer-
roni's post-test. Values with P < 0.05 were considered statistically significant. The number
of animals was estimated based on previous studies using an animal model, following
international journal standards for publishing such studies [10]. Thus, 10 animals per
group were requested.

3. Results

3.1. Evaluation of punch wound induction and daily monitoring

The progression of size and appearance of dermal lesions was assessed through pho-
tographs (all photographic records were taken from 10cm, with the assistance of a tripod
fixed on D0) during the monitoring period, and wound areas were measured using Ar-
chicad® software. The results are presented in Figures 2 and 3, illustrating the evolution in
males and females of each tested group, respectively.

The photos clearly depict the evolution of the group treated with saline solution,
while in the other groups, there was the formation of "crusts" with relief at the edges of
the lesion in a centripetal direction, some exhibiting exudate.
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3.2. Cytokine Profile

Using the Punch-induced inflammation model, we analyzed the production of IL-12,
an important pro-inflammatory cytokine during the immune response. It was possible to
observe a pronounced induction of IL-12 in the serum of animals in the group treated with
saline solution, three and seven days after treatment. On the other hand, groups of ani-
mals treated with Aurigen® showed almost undetectable productions after three and seven
days, while the Dermotrat® group exhibited a slight increase after seven days of treatment.

(Figure 4).
800 |, kk . : pkkk : Bl Saline solution
—kkk 1500 = . ®
r o e e e . -

oy AR , ———— Aurigen .
= 600 " Y ! A B permotrat
E 2
E 5 1000
2 400 2
= 3
S &
= 200- ; 500

0- 1 T *‘ 0=

& @ & \@ W& @ @& \@ & @ & @
2> D 2 D 2 D 2> D 2 2 2 D
‘@ké& ‘*;é9 é;ds @kd& ‘@;g? @ké&

(a) (b)

Figure 4. (a) IL-12 cytokine profile in the tested groups, quantified on day 3; (b) IL-12 cytokine pro-
file in the tested groups, quantified on day 7. Results were expressed as mean + standard error of
the mean (SEM) and are representative of two independent experiments. Differences between
groups were analyzed using Two-way ANOVA test followed by Bonferroni multiple comparison
post-test. Statistically significant differences (*p < 0.05; ** p< 0.01; *** p<0.001; *** p<0.0001).

3.3. Hematological and Leukocyte Differential Profile

There were no significant changes in the erythrocyte profile of any of the groups, as
shown in Figure 5. Hematological data demonstrate that none of the tested products had
an impact on red blood cells. It is emphasized that the animals are maintained under path-
ogen-free conditions.

The leukocyte differential was performed by obtaining the relative values of leuko-
cytes through the complete blood count, with the differential and obtaining the absolute
values through the distinct counting of leukocytes in a blood smear. The values are pre-
sented in Figure 6, and it is possible to observe neutrophilia and relative lymphopenia due
to neutrophilia in the group treated with Aurigen®, additionally, this group exhibited a
reduction in the number of lymphocytes. The other leukocyte parameters are within the
normal range, according to previous data from healthy animals at REBIR-UFU (Table S1
- Supplementary Material) for all groups.
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3.4. Histological Analysis

It was possible to observe through the evaluations of histological slides that inflam-
matory infiltrates were present in the more superficial layers of the tissues. Although there
were no significant differences between the experimental groups (Figure 7), reepitheliali-
zation was observed in groups 02 and 03, Aurigen® and Dermotrat® respectively. In the
group treated with saline solution, animals showed complete healing, where the analyzed
tissue appeared closer to normal, with preserved tissue structures, while the tissue struc-
tures of the other groups appear impaired (Figure 8).

4-
Bl Saline solution
Bl Aurigen

Bl Dermotrat

w
1

Inflammatory score
T

1 -
0-
@Q\O@&G 0\0 %0 é@é\‘b\ﬁ
<® <«® <

Figure 7. Inflammatory score analysis. Results were expressed as mean + standard error of the
mean (SEM) and are representative of two independent experiments. Differences between groups
were analyzed using Two-way ANOVA test followed by Bonferroni multiple comparison post-
test. Statistically significant differences (*p < 0.05; ** p< 0.01; ** p<0.001; **** p<0.0001).
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Figure 8. Photomicrographs representing histological slides of the dermal tissue from the in-
jured area of Group 01 (a), Group 2 (b), and Group 3 (c).

4. Discussion

Mice are widely used as animal models in biological studies aimed at understanding
human and veterinary health, leading to the development of new diagnostic and thera-
peutic approaches [18]. This includes demands for their use in pharmacological, oncolog-
ical, and toxicological research, as well as drug efficacy studies [19]. This is due to their
ease of breeding, short generation time, and the availability of inbred strains, established
through at least 20 generations of sibling mating, such as the BALB/c and C57BL/6 strains
[20].

The BALB/c strain has played a significant role in dermatological studies, contrib-
uting crucially to elucidating the mechanisms underlying various skin conditions such as
psoriasis, atopic dermatitis, skin cancer, as well as cutaneous tissue injuries. This has con-
tributed to the development of dermatological treatments and medications [7]. However,
only a limited number of products tested on the BALB/c strain as an experimental model
are developed to the final stages of an experiment, becoming a product ready for com-
mercialization [21]. Therefore, this study aimed to assess whether BALB/c mice are suita-
ble experimental models for the development of products related to skin healing and anti-
inflammatory properties.

Analyzing the results of wound evolution in terms of diameter and area in mm?, it
becomes evident that the group treated with saline solution recovery significantly faster
than the others, with better scar responses to dermal injury (Figures 1 and 2), followed by
Group 2 treated with Aurigen® and finally Group 3 treated with Dermotrat®, both in males
and females.

Observing the evident dermal recovery in the groups treated with physiological so-
lution compared to the other groups, a raised hypothesis corroborates what has already
been suggested by Ousey (2016) [22], that hydration is the most important external factor
responsible for ideal healing. Moreover, some studies suggest that topical irrigation solu-
tions such as saline solution, distilled water, or silver nitrate can create an environment
conducive to rapid healing through mechanisms such as the regular removal of micro-
scopic debris, exudate, microbial load reduction, inhibition of pro-inflammatory cyto-
kines, and improvement in the general state of tissue regeneration [23,24].

The benefits of using saline solution in dermal injuries as described above can pro-
vide proper healing. However, the effectiveness of the other products (Dermotrat® and
Aurigen®), in theory, should have favorable effects on the recovery of the tested animals.
Both products are commercialized (having undergone preclinical and clinical testing) and
are commonly used in the clinical routine of companion animals. They have the same
compounds in their formulation (gentamicin, miconazole, and betamethasone) (Figure S1
and Figure S2 - Supplementary Material).

Gentamicin, due to its antimicrobial properties, plays a significant role in promoting
wound healing by preventing and treating bacterial infections related to skin injuries. Its
ability to cause premature termination of bacterial protein synthesis results in the effective
eradication of pathogens, contributing to an environment conducive to cutaneous repair
[25].

Miconazole, an antifungal agent, plays a crucial role in healing by combating cutane-
ous fungal infections. By inhibiting the synthesis of ergosterol in the fungal cell mem-
brane, miconazole regulates the growth of these microorganisms, favoring the restoration
of skin integrity during the healing process [26].

Betamethasone, a corticosteroid, can provide anti-inflammatory benefits. Its ability
to modulate the immune response and reduce local inflammation contributes to
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minimizing edema and discomfort associated with cutaneous lesions, preventing exces-
sive animal manipulation (such as licking), creating a conducive environment for tissue
repair [27].

With the benefits for dermal healing of the components of the tested products eluci-
dated, we raise the question of why the groups treated with saline solution showed better
results in tissue repair compared to groups treated with commercially available products
with clarified effectiveness.

One possibility is that the components of commercialized products may have delete-
rious effects on skin repair, such as miconazole, which, by inhibiting ergosterol synthesis,
induces the production of reactive oxygen species (ROS), causing oxidative stress and
leading to cell damage and death. However, the accumulation of ROS can also be detri-
mental to the cells of the cutaneous tissue, potentially exerting anti-cicatricial effects [28].

Studies suggest that topical corticosteroids, such as betamethasone, another com-
pound found in the tested products, may possess the ability to suppress the development
of vascular tissue at an early stage. This can result in delayed wound healing by inhibiting
the reepithelialization of keratinocytes, interfering with angiogenesis, impacting the for-
mation of new blood vessels, and consequently depriving the scar tissue of oxygen. [29-
30].Additionally, these compounds decrease collagen production by fibroblasts, compro-
mising the quality of scar tissue [29]. This set of adverse effects culminates in the inhibition
of the normal healing process and, consequently, impaired scar formation.

However, as these are products used routinely and have undergone preclinical and
clinical tests before reaching commercialization, it is believed that they provide benefits
to cutaneous tissue in the target species of the product (dogs and cats). They have under-
gone tests in such species to demonstrate their efficacy in dermatological treatment. How-
ever, in the strain used as an experimental model (BALB/c), widely tested for the devel-
opment of dermatological drugs [7], they did not show beneficial effects for healing, es-
pecially compared to the group of animals treated with saline solution.

It is important to consider that there is an impact of the microbiota on the physiolog-
ical responses of any species, and despite similarities, there are still significant physiolog-
ical differences, as well as variations in the environment in which each species is main-
tained. The mice used for this study belong to a specific pathogen-free (SPF) laboratory,
while dogs and cats typically live in environments with less control over microorganisms.
As a result, their skin may be more exposed to bacteria and fungi, necessitating better
control of microorganisms in these species [31].

The extrapolation of doses between species must also be considered. Misinterpreting
allometric dose conversion and applying the safety factor can result in significant compli-
cations in dose calculation. Thus, determining the appropriate dose requires a careful
evaluation of various elements, including body surface area, pharmacological, physiolog-
ical, and anatomical factors, pharmacokinetic parameters, metabolic function, and recep-
tor characteristics [32].

Statistical differences between the female and male genders were observed in anal-
yses of cytokine quantification and absolute lymphocyte count within the group treated
with saline solution; however, these differences did not interfere with the recovery of in-
juries between genders within the same group. Some studies emphasize a certain rele-
vance in the expression of results between genders, which may vary depending on the
scientific assay, such as studies on cognitive performance, stress physiopathology, behav-
ioral studies, endocrinological studies, among others [33]. Therefore, it is incumbent upon
the researcher responsible for selecting experimental models to be attentive to the type of
study to be conducted and whether the results may differ between males and females.

In addition to visual assessments of healing, the combination of multiple wound as-
sessment methods not only increases the reliability and validity of results but also deepens
the understanding of the mechanisms underlying tissue repair. This includes methods
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such as blood tests, histological analysis, and measurement of pro-inflammatory cyto-
kines [34].

As shown in Figures 5 and 6, there were no significant hematological changes in the
tested groups. However, when evaluating the cytokine profile (Figure 4), it can be ob-
served that IL-12, an interleukin that plays an important role in promoting different im-
mune responses [35], was markedly induced in animals in the groups treated with saline
solution. In contrast, the tested groups with commercial products showed a significant
reduction in the plasma presence of this cytokine. In addition to the cytokine profile, the
histological profile indicated adequate healing nearing completion in the groups treated
with saline solution. However, in the groups treated with Aurigen® and Dermotrat®, it was
observed that the cutaneous tissue was still in the reepithelialization phase.

The results obtained from IL-12 cytokine measurement can be justified by the use of
topical corticosteroids, which can cause the reduction of cellular infiltrates at injured sites
and the inhibition of cytokines involved in inflammatory processes [36]. The inflamma-
tory stage represents a crucial phase in the healing process, during which the release and
activation of cytokines, growth factors, as well as the participation of immune cells such
as macrophages and dendritic cells occur. These elements play essential roles in resealing
the skin, facilitating the formation of epithelium to cover the wound surface, and in der-
mal restoration, including angiogenesis to promote vascularization of the injured area
[37].

Studies indicate that IL-12 can induce a faster onset and higher metabolic activity in
murine model wounded skin during the initial phases of healing. These findings suggest
that the presence of this pro-inflammatory cytokine triggers a more robust inflammatory
response, potentially beneficial for the overall progression of cutaneous wound healing
[38]. Therefore, higher levels of pro-inflammatory cytokines may be directly related to the
faster healing process in the saline solution-treated group.

However, studies indicate that elevated serum levels of pro-inflammatory cytokines
may be related to increased pain [39], raising questions about the validity of rapid healing
with increased pro-inflammatory cytokines, which may cause discomfort in the treated
animal, going against ethical principles.

The raising of so many questions surrounding dermatological tests of products for
companion animals carried out in one of the most widely used experimental model strains
worldwide, BALB/c, brings reflection on the indiscriminate selection of this strain in clin-
ical and preclinical trials. Therefore, for research and studies to be relevant and reliable, it
is necessary to understand the complex physiopathological processes of each strain and
its applicability to a tested species [40].

The presented results are directly related to the exploration and development of
drugs, an extensive and intricate process that involves multiple stages, from the concep-
tion of a potential therapeutic approach to the availability of the drug on the market. This
procedure encompasses the identification and validation of interactions between targets
and functions, as well as between compounds and targets, in the early stages of basic re-
search, with the discovery of pharmacological parameters during the preclinical phase of
development and culminates in the verification of efficacy and safety through clinical tri-
als [41].

Only a reduced number of selected drugs manage to successfully pass through all
clinical phases until the moment of their commercialization. The main reason for the fail-
ure in clinical trials is a lack of efficacy, indicating limitations in the predictability of pre-
clinical research. For a trial to be reliable, it is essential that the experimental model is
suitable in all necessary parameters, with the researcher having knowledge about the
strain [42].

The researcher or laboratory responsible for selecting the animal model for scientific
assays must be meticulous and attentive to the species or strain's appropriateness. To
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achieve this, an in-depth search in the scientific literature should be conducted, looking
for similar studies employing the species or strain intended for study. Additionally, it is
crucial to gather all relevant information about the selected strain, such as genetic descrip-
tion, developmental characteristics, and recommendations for its use in specific assays.
This approach efficiently reduces the likelihood of errors during the pre-clinical phase
[43].

Another important criterion in designing an experiment involving animal models is
the preparation from its conception to the application of specific concepts and guidelines
for reproducibility and experimental reliability. It is advisable to follow scientific guide-
lines such as ARRIVE (Animal Research: Reporting of In Vivo Experiments) and PRE-
PARE (Planning Research and Experimental Procedures on Animals: Recommendations
for Excellence) [44].

5. Conclusions

In summary, this study emphasizes the need to consider variable responses among
experimental lineages when evaluating the efficacy of dermatological products. Despite
the widespread use of commercial products in clinical practice, the results indicate that,
in the BALB/c lineage, often employed in preclinical trials, saline solution demonstrated
superior cutaneous recovery.

Factors such as inappropriate lineage selection, extrapolation of inappropriate doses,
and potential adverse effects of certain components, such as miconazole and betame-
thasone, underscore the ongoing importance of understanding the complex interactions
between products and healing processes. These findings underscore the significance of a
cautious approach in selecting experimental models.
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concise and comprehensive. Full experimental details must be provided so that the results can
be reproduced. Animals requires that authors publish all experimental controls and make full
datasets available where possible (see the guidelines on Supplementary Materials and
references to unpublished data).

Manuscripts submitted to Animals should neither be published previously nor be under
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contain reasoned arguments, not just arguments expressing the emotions of the author.
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e LaTeX:Manuscripts prepared in LaTeX must be collated into one ZIP folder (including
all source files and images, so that the Editorial Office can recompile the submitted
PDF). When preparing manuscripts in LaTeX, we encourage you to use
the Animals LaTeX template files. You can now also use the online
application writeLaTeX to submit articles directly to Animals. The MDPI LaTeX
template file should be selected from the writeLaTeX template gallery.

e Supplementary files: May be any format, but it is recommended that you use common,
non-proprietary formats where possible (see below for further details).

Disclaimer: Usage of these templates is exclusively intended for submission to the
journal for peer-review, and strictly limited to this purpose and it cannot be used for
posting online on preprint servers or other websites.

o Free Format Submission
Animals now accepts free format submission:

e We do not have strict formatting requirements, but all manuscripts must contain the
required sections: Author Information, Abstract, Keywords, Introduction, Materials &
Methods, Results, Conclusions, Figures and Tables with Captions, Funding Information,
Author Contributions, Conflict of Interest and other Ethics Statements. Check the
Journal Instructions for Authors for more details.

e Your references may be in any style, provided that you use the consistent formatting
throughout. It is essential to include author(s) name(s), journal or book title, article or
chapter title (where required), year of publication, volume and issue (where appropriate)
and pagination. DOI numbers (Digital Object Identifier) are not mandatory but highly
encouraged. The bibliography software
package EndNote, Zotero, Mendeley, Reference Manager are recommended.
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e When your manuscript reaches the revision stage, you will be requested to format the
manuscript according to the journal guidelines.
o Cover Letter

A cover letter must be included with each manuscript submission. It should be concise and
explain why the content of the paper is significant, placing the findings in the context of existing
work. It should explain why the manuscript fits the scope of the journal.

Any prior submissions of the manuscript to MDPI journals must be acknowledged. If this is the
case, it is strongly recommended that the previous manuscript ID is provided in the submission
system, which will ease your current submission process. The names of proposed and excluded
reviewers should be provided in the submission system, not in the cover letter.

All cover letters are required to include the statements:

e We confirm that neither the manuscript nor any parts of its content are currently under
consideration or published in another journal.

e All authors have approved the manuscript and agree with its submission to (journal
name).
° Author Identification

Authors are encouraged to add a biography (300-1500 characters) to the submission and
upload it to SciProfiles. This should be a single paragraph and should contain the following
points:

1. Authors’ full names followed by current positions;

2. Education background including institution information and year of graduation (type and
level of degree received);

3. Work experience;

4. Current and previous research interests;

5. Memberships of professional societies and awards received.
If a manuscript is accepted for publication, we will add an icon linking to your
online ORCID profile in the final version of the published paper.
o Author Affiliation

All authors should list their current affiliation and the affiliation where most research was carried
out for the preparation of their manuscript. We recommend adding as primary the affiliation
where most of the research was conducted or supported, but please check with your institution
for any contractual agreement requirements.

It is very important that author names and affiliations are correct. Incorrect information can
mean a lack of proper attribution or incorrect citation and can even lead to problems with
promotion or funding. After the publication of an article, updates or corrections to the author’s
address or affiliation may not be permitted.

o Independent Researcher

If one or all the authors are not currently affiliated with a university, institution or company, or
have not been during the development of the manuscript, they should list themselves as an
“Independent Researcher”.

o Manuscript Preparation
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General Considerations
Research manuscripts should comprise:

o Front matter: Title, Author list, Affiliations, Abstract, Keywords.

o Research manuscript sections: Introduction, Materials and Methods, Results,
Discussion, Conclusions.

o Back matter: Supplementary Materials, Acknowledgments, Author Contributions,
Conflicts of Interest, References.

Review manuscripts should comprise the front matter, literature review sections and
the back matter. The template file can also be used to prepare the front and back
matter of your review manuscript. It is not necessary to follow the remaining structure.
Structured reviews and meta-analyses should use the same structure as research
articles and ensure they conform to the PRISMA guidelines.

Systematic reviews and meta-analyses should follow the PRISMA checklist and be
registered in PROSPERO. The methods sections should include details such as search
parameters and methods to identify, categorize, analyze and report aggregated evidence on
a specific topic. A flow chart detailing the article selection steps should also be included.

Graphical Abstract:

A graphical abstract (GA) is an image that appears alongside the text abstract in the Table
of Contents. In addition to summarizing the content, it should represent the topic of the
article in an attention-grabbing way. Moreover, it should not be exactly the same as the
Figure in the paper or just a simple superposition of several subfigures. Note that the GA
must be original and unpublished artwork. Any postage stamps, currency from any
country, or trademarked items should not be included in it.

The GA should be a high-quality illustration or diagram in any of the following formats:
PNG, JPEG, or TIFF. Written text in a GA should be clear and easy to read, using one of the
following fonts: Times, Arial, Courier, Helvetica, Ubuntu or Calibri.

The minimum required size for the GA is 560 x 1100 pixels (height x width). The size
should be of high quality in order to reproduce well.

Acronyms/Abbreviations/Initialisms should be defined the first time they appear in
each of three sections: the abstract; the main text; the first figure or table. When defined
for the first time, the acronym/abbreviation/initialism should be added in parentheses
after the written-out form.

Sl Units (International System of Units) should be used. Imperial, US customary and
other units should be converted to Sl units whenever possible.

Accession numbers of RNA, DNA and protein sequences used in the manuscript
should be provided in the Materials and Methods section. Also see the section
on Deposition of Sequences and Expression Data.

Equations: If you are using Word, please use either the Microsoft Equation Editor or
the MathType add-on. Equations should be editable by the editorial office and not
appear in a picture format.

Research Data and supplementary materials: Note that publication of your
manuscript implies that you must make all materials, data, and protocols associated
with the publication available to readers. Disclose at the submission stage any
restrictions on the availability of materials or information. Read the information
about Supplementary Materials and Data Deposit for additional guidelines.

Preregistration: Where authors have preregistered studies or analysis plans, links to
the preregistration must be provided in the manuscript.

Guidelines and standards: MDPI follows standards and guidelines for certain types of
research. See https://www.mdpi.com/editorial_process for further information.
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New Species Description: Manuscripts that describe new or revised taxon names must be
registered in ZooBank, as required by the International Code of Zoological Nomenclature,
after article acceptance following peer review. This ensures that your article is officially
recorded as the first paper to describe the new species. The ZooBank unique identification
code (LSID—Life Science Identifier) should be provided at the final proofreading stage, on
the first page of your manuscript, following the affiliations, so that it is included in your
published article. An LSID is represented as a uniform resource name (URN) with the
following format: urn:Isid:<Authority>:<Namespace>:<ObjectID>[:<Version>]. Authors will
be asked to alert ZooBank with the final citation following publication. For further help
registering with ZooBank, please go to Help.

Front Matter

These sections should appear in all manuscript types

Title: The title of your manuscript should be concise, specific and relevant. It should
identify if the study reports (human or animal) trial data, or is a systematic review, meta-
analysis or replication study. When gene or protein names are included, the abbreviated
name rather than full name should be used. Please do not include abbreviated or short
forms of the title, such as a running title or head. These will be removed by our Editorial
Office.

Author List and Affiliations: Authors' full first and last names must be provided. The
initials of any middle names can be added. The PubMed/MEDLINE standard format is
used for affiliations: complete address information including city, zip code,
state/province, and country. At least one author should be designated as the
corresponding author. The email addresses of all authors will be displayed on published
papers, and hidden by Captcha on the website as standard. It is the responsibility of the
corresponding author to ensure that consent for the display of email addresses is
obtained from all authors. If an author (other than the corresponding author) does not
wish to have their email addresses displayed in this way, the corresponding author must
indicate as such during proofreading. After acceptance, updates to author names or
affiliations may not be permitted. Equal Contributions: authors who have contributed
equally should be marked with a superscript symbol (1). The symbol must be included
below the affiliations, and the following statement added: “These authors contributed
equally to this work”. The equal roles of authors should also be adequately disclosed in
the author contributions statement. Please read the criteria to qualify for authorship.

Simple Summary: It is vitally important that scientists are able to describe their work
simply and concisely to the public, especially in an open-access on-line journal. The
simple summary consists of no more than 200 words in one paragraph and contains a
clear statement of the problem addressed, the aims and objectives, pertinent results,
conclusions from the study and how they will be valuable to society. This should be
written for a lay audience, i.e., no technical terms without explanations. No references
are cited and no abbreviations. Submissions without a simple summary will be returned
directly. Example could be found at https://www.mdpi.com/2076-2615/6/6/40/htm.

Abstract: The abstract should be a total of about 200 words maximum. The abstract
should be a single paragraph and should follow the style of structured abstracts, but
without headings: 1) Background: Place the question addressed in a broad context and
highlight the purpose of the study; 2) Methods: Describe briefly the main methods or
treatments applied. Include any relevant preregistration numbers, and species and
strains of any animals used; 3) Results: Summarize the article's main findings; and 4)
Conclusion: Indicate the main conclusions or interpretations. The abstract should be an
objective representation of the article: it must not contain results which are not
presented and substantiated in the main text and should not exaggerate the main
conclusions.
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Keywords: Three to ten pertinent keywords need to be added after the abstract. We
recommend that the keywords are specific to the article, yet reasonably common within
the subject discipline.

Research Manuscript Sections

Introduction: The introduction should briefly place the study in a broad context and
highlight why it is important. It should define the purpose of the work and its
significance, including specific hypotheses being tested. The current state of the
research field should be reviewed carefully and key publications cited. Please highlight
controversial and diverging hypotheses when necessary. Finally, briefly mention the
main aim of the work. Keep the introduction comprehensible to scientists working
outside the topic of the paper.

Materials and Methods: They should be described with sufficient detail to allow others
to replicate and build on published results. New methods and protocols should be
described in detail while well-established methods can be briefly described and
appropriately cited. Give the name and version of any software used and make clear
whether computer code used is available. Include any pre-registration codes.

Results: Provide a concise and precise description of the experimental results, their
interpretation as well as the experimental conclusions that can be drawn.

Discussion: Authors should discuss the results and how they can be interpreted in
perspective of previous studies and of the working hypotheses. The findings and their
implications should be discussed in the broadest context possible and limitations of the
work highlighted. Future research directions may also be mentioned. This section may
be combined with Results.

Conclusions: This section is mandatory, with one or two paragraphs to end the main
text.

Patents: This section is not mandatory but may be added if there are patents resulting
from the work reported in this manuscript.

Back Matter

Supplementary Materials: Describe any supplementary material published online
alongside the manuscript (figure, tables, video, spreadsheets, etc.). Please indicate the
name and title of each element as follows Figure S1: title, Table S1: title, etc.

Author Contributions: Each author is expected to have made substantial contributions
to the conception or design of the work; or the acquisition, analysis, or interpretation of
data; or the creation of new software used in the work; or have drafted the work or
substantively revised it; AND has approved the submitted version (and version
substantially edited by journal staff that involves the author’s contribution to the study);
AND agrees to be personally accountable for the author’s own contributions and for
ensuring that questions related to the accuracy or integrity of any part of the work, even
ones in which the author was not personally involved, are appropriately investigated,
resolved, and documented in the literature.
For research articles with several authors, a short paragraph specifying their individual
contributions must be provided. The following statements should be used
"Conceptualization, X.X. and Y.Y.; Methodology, X.X.; Software, X.X.; Validation, X.X.,
Y.Y. and Z.Z.; Formal Analysis, X.X.; Investigation, X.X.; Resources, X.X.; Data
Curation, X.X.; Writing — Original Draft Preparation, X.X.; Writing — Review & Editing,
X.X.; Visualization, X.X.; Supervision, X.X.; Project Administration, X.X.; Funding
Acquisition, Y.Y.”, please turn to the CRediT taxonomy for the term explanation. For
more background on CRediT, see here. "Authorship must include and be limited to
those who have contributed substantially to the work. Please read the section
concerning the criteria to qualify for authorship carefully".
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Funding: All sources of funding of the study should be disclosed. Clearly indicate
grants that you have received in support of your research work and if you received
funds to cover publication costs. Note that some funders will not refund article
processing charges (APC) if the funder and grant number are not clearly and correctly
identified in the paper. Funding information can be entered separately into the
submission system by the authors during submission of their manuscript. Such funding
information, if available, will be deposited to FundRef if the manuscript is finally
published.

Please add: “This research received no external funding” or “This research was funded
by [name of funder] grant number [xxx]” and “The APC was funded by [XXX]” in this
section. Check carefully that the details given are accurate and use the standard
spelling of funding agency names at https://search.crossref.org/funding, any errors may
affect your future funding.

Institutional Review Board Statement: In this section, please add the Institutional
Review Board Statement and approval number for studies involving humans or animals.
Please note that the Editorial Office might ask you for further information. Please add
“The study was conducted according to the guidelines of the Declaration of Helsinki,
and approved by the Institutional Review Board (or Ethics Committee) of NAME OF
INSTITUTE (protocol code XXX and date of approval).” OR “Ethical review and
approval were waived for this study, due to REASON (please provide a detailed
justification).” OR “Not applicable” for studies not involving humans or animals. You
might also choose to exclude this statement if the study did not involve humans or
animals.

Informed Consent Statement: Any research article describing a study involving
humans should contain this statement. Please add “Informed consent was obtained
from all subjects involved in the study.” OR “Not applicable.” for studies that did not
involve humans. You might also choose to exclude this statement if the study did not
involve humans.
Written informed consent for publication must be obtained from identifiable human
participants. For studies involving client-owned animals written informed consent must
be obtained from the owner of the animals (or an authorized agent for the owner).

Data Availability Statement: In this section, please provide details regarding where
data supporting reported results can be found, including links to publicly archived
datasets analyzed or generated during the study. Please refer to suggested Data
Availability Statements in section “MDPI Research Data Policies”. You might choose
to exclude this statement if the study did not report any data.

Acknowledgments: In this section you can acknowledge any support given which is
not covered by the author contribution or funding sections. This may include
administrative and technical support, or donations in kind (e.g., materials used for
experiments).

Conflicts of Interest: Authors must identify and declare any personal circumstances or
interest that may be perceived as influencing the representation or interpretation of
reported research results. If there is no conflict of interest, please state "The authors
declare no conflict of interest." Any role of the funding sponsors in the choice of
research project; design of the study; in the collection, analyses or interpretation of
data; in the writing of the manuscript; or in the decision to publish the results must be
declared in this section. Animals does not publish studies funded partially or fully by the
tobacco industry. Any projects funded by industry must pay special attention to the full
declaration of funder involvement. If there is no role, please state “The sponsors had no
role in the design, execution, interpretation, or writing of the study”. For more details
please see Conflict of Interest.

References: References must be numbered in order of appearance in the text
(including table captions and figure legends) and listed individually at the end of the
manuscript. We recommend preparing the references with a bibliography software
package, such as EndNote, ReferenceManager or Zotero to avoid typing mistakes
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and duplicated references. We encourage citations to data, computer code and other
citable research material. If available online, you may use reference style 9. below.

o Citations and References in Supplementary files are permitted provided that they also
appear in the main text and in the reference list.

In the text, reference numbers should be placed in square brackets [ ], and placed before the
punctuation; for example [1], [1-3] or [1,3]. For embedded citations in the text with pagination,
use both parentheses and brackets to indicate the reference number and page numbers; for
example [5] (p. 10). or [6] (pp- 101-105).

The reference list should include the full title, as recommended by the ACS style guide. Style
files for Endnote and Zotero are available.

References should be described as follows, depending on the type of work:

. Journal Atrticles:
1. Author 1, A.B.; Author 2, C.D. Title of the article. Abbreviated Journal Name Year, Volume, page
range.

. Books and Book Chapters:
2. Author 1, A.; Author 2, B. Book Title, 3rd ed.; Publisher: Publisher Location, Country, Year; pp. 154—
196.

3. Author 1, A.; Author 2, B. Title of the chapter. In Book Title, 2nd ed.; Editor 1, A., Editor 2, B., Eds.;
Publisher: Publisher Location, Country, Year; Volume 3, pp. 154—196.

. Unpublished materials intended for publication:
4. Author 1, A.B.; Author 2, C. Title of Unpublished Work (optional). Correspondence Affiliation, City,
State, Country. year, status (manuscript in preparation; to be submitted).

5. Author 1, A.B.; Author 2, C. Title of Unpublished Work. Abbreviated Journal Name year, phrase
indicating stage of publication (submitted; accepted; in press).

. Unpublished materials not intended for publication:
6. Author 1, A.B. (Affiliation, City, State, Country); Author 2, C. (Affiliation, City, State, Country).
Phase describing the material, year. (phase: Personal communication; Private communication;
Unpublished work; etc.)

. Conference Proceedings:
7. Author 1, A.B.; Author 2, C.D.; Author 3, E.F. Title of Presentation. In Title of the Collected Work (if
available), Proceedings of the Name of the Conference, Location of Conference, Country, Date of
Conference; Editor 1, Editor 2, Eds. (if available); Publisher: City, Country, Year (if available); Abstract
Number (optional), Pagination (optional).

. Thesis:
8. Author 1, A.B. Title of Thesis. Level of Thesis, Degree-Granting University, Location of University,
Date of Completion.

. Websites:
9. Title of Site. Available online: URL (accessed on Day Month  Year).
Unlike published works, websites may change over time or disappear, so we encourage you create an
archive of the cited website using a service such as WebCite. Archived websites should be cited using the
link provided as follows:
10. Title of Site. URL (archived on Day Month Year).
See the Reference List and Citations Guide for more detailed information.

o Preparing Figures, Schemes and Tables

e File for Figures and Schemes must be provided during submission in a single zip
archive and at a sufficiently high resolution (minimum 1000 pixels width/height, or a
resolution of 300 dpi or higher). Common formats are accepted, however, TIFF, JPEG,
EPS and PDF are preferred.

e Animals can publish multimedia files in articles or as supplementary materials. Please
contact the editorial office for further information.
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e All Figures, Schemes and Tables should be inserted into the main text close to their first
citation and must be numbered following their number of appearance (Figure 1,
Scheme 1, Figure 2, Scheme 2, Table 1, etc.).

e All Figures, Schemes and Tables should have a short explanatory title and caption.

e All table columns should have an explanatory heading. To facilitate the copy-editing of
larger tables, smaller fonts may be used, but no less than 8 pt. in size. Authors should
use the Table option of Microsoft Word to create tables.

e Authors are encouraged to prepare figures and schemes in color (RGB at 8-bit per
channel). There is no additional cost for publishing full color graphics.

o Original Images for Blots and Gels Requirements
For the main text, please ensure that:

e All experimental samples and controls used for one comparative analysis are run on the
same blot/gel.

e Image processing methods, such as adjusting the brightness or contrast, do not alter or
distort the information in the figure and are applied to every pixel. High-contrast
blots/gels are discouraged.

e Cropped blots/gels present in the main text retain all important information and bands.

e You have checked figures for duplications and ensured the figure legends are clear and
accurate. Please include all relevant information in the figure legends and clearly
indicate any re-arrangement of lanes.

In order to ensure the integrity and scientific validity of blots (including, but not limited to,
Western blots) and the reporting of gel data, original, uncropped and unadjusted images should
be uploaded as Supporting Information files at the time of initial submission.

A single PDF file or a zip folder including all the original images reported in the main figure and
supplemental figures should be prepared. Authors should annotate each original image,
corresponding to the figure in the main article or supplementary materials, and label each lane
or loading order. All experimental samples and controls used for one comparative analysis
should be run on the same blot/gel image. For quantitative analyses, please provide the
blots/gels for each independent biological replicate used in the analysis.

o Supplementary Materials, Data Deposit and Software Source Code
MDPI Research Data Policies

MDPI is committed to supporting open scientific exchange and enabling our authors to achieve
best practices in sharing and archiving research data. We encourage all authors of articles
published in MDPI journals to share their research data. Individual journal guidelines can be
found at the journal ‘Instructions for Authors’ page. Data sharing policies concern the minimal
dataset that supports the central findings of a published study. Generated data should be
publicly available and cited in accordance with journal guidelines.

MDPI data policies are informed by TOP Guidelines and FAIR Principles.

Where ethical, legal or privacy issues are present, data should not be shared. The authors
should make any limitations clear in the Data Availability Statement upon submission. Authors
should ensure that data shared are in accordance with consent provided by participants on the
use of confidential data.



54

Data Availability Statements provide details regarding where data supporting reported results
can be found, including links to publicly archived datasets analyzed or generated during the
study.

Below are suggested Data Availability Statements:

e Data available in a publicly accessible repository
The data presented in this study are openly available in [repository name e.g.,
FigShare] at [doi], reference number [reference number].

e Data available in a publicly accessible repository that does not issue DOls
Publicly available datasets were analyzed in this study. This data can be found here:
[link/accession number]

e Data available on request due to restricions eg privacy or ethical
The data presented in this study are available on request from the corresponding
author. The data are not publicly available due to [insert reason here]

e 3rd Party Data
Restrictions apply to the availability of these data. Data was obtained from [third party]
and are available [from the authors/at URL] with the permission of [third party].

e Data sharing not applicable
No new data were created or analyzed in this study. Data sharing is not applicable to
this article.

e Data is contained within the article or supplementary  material
The data presented in this study are available in [insert article or supplementary
material here]

Data citation:

o [dataset] Authors. Year. Dataset title; Data repository or archive; Version (if any);
Persistent identifier (e.g., DOI).

Computer Code and Software

For work where novel computer code was developed, authors should release the code either by
depositing in a recognized, public repository such as GitHub or uploading as supplementary
information to the publication. The name, version, corporation and location information for all
software used should be clearly indicated. Please include all the parameters used to run
software/programs analyses.

Supplementary Material

Additional data and files can be uploaded as "Supplementary Files" during the manuscript
submission process. The supplementary files will also be available to the referees as part of the
peer-review process. Any file format is acceptable; however, we recommend that common, non-
proprietary formats are used where possible. For more information on supplementary materials,
please refer to https://www.mdpi.com/authors/layout# bookmark83.

References in Supplementary Files

Citations and References in Supplementary files are permitted provided that they also appear in
the reference list of the main text.

Unpublished Data

Restrictions on data availability should be noted during submission and in the manuscript. "Data
not shown" should be avoided: authors are encouraged to publish all observations related to the
submitted manuscript as Supplementary Material. "Unpublished data" intended for publication in
a manuscript that is either planned, "in preparation" or "submitted”" but not yet accepted, should
be cited in the text and a reference should be added in the References section. "Personal
Communication” should also be cited in the text and reference added in the References section.
(see also the MDPI reference list and citations style guide).
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Remote Hosting and Large Data Sets

Data may be deposited with specialized service providers or institutional/subject repositories,
preferably those that use the DataCite mechanism. Large data sets and files greater than 60
MB must be deposited in this way. For a list of other repositories specialized in scientific and
experimental data, please consult databib.org or re3data.org. The data repository name, link
to the data set (URL) and accession number, doi or handle number of the data set must be
provided in the paper. The journal Data also accepts submissions of data set papers.

Deposition of Sequences and Expression Data

New sequence information must be deposited to the appropriate database prior to submission
of the manuscript. Accession numbers provided by the database should be included in the
submitted manuscript. Manuscripts will not be published until the accession number is provided.

e New nucleic acid sequences must be deposited into an acceptable repository such
as GenBank, EMBL, or DDBJ. Sequences should be submitted to only one database.

e New high throughput sequencing (HTS) datasets (RNA-seq, ChIP-Seq, degradome
analysis, ...) must be deposited either in the GEO database or in the NCBI’s Sequence
Read Archive (SRA).

e New microarray data must be deposited either in the GEO or
the ArrayExpress databases.The "Minimal Information About a Microarray Experiment”
(MIAME) guidelines published by the Microarray Gene Expression Data Society must
be followed.

e New protein sequences obtained by protein sequencing must be submitted to UniProt
(submission tool SPIN). Annotated protein structure and its reference sequence must
be submitted to RCSB of Protein Data Bank.

All sequence names and the accession numbers provided by the databases must be provided
in the Materials and Methods section of the article.

Deposition of Proteomics Data

Methods used to generate the proteomics data should be described in detail and we encourage
authors to adhere to the "Minimum Information About a Proteomics Experiment". All
generated mass spectrometry raw data must be deposited in the appropriate public database
such as ProteomeXchange, PRIDE or jJPOST. At the time of submission, please include all
relevant information in the materials and methods section, such as repository where the data
was submitted and link, data set identifier, username and password needed to access the data.

° Research and Publication Ethics
° Research Ethics
o Research Involving Human Subjects

When reporting on research that involves human subjects, human material, human tissues, or
human data, authors must declare that the investigations were carried out following the rules of
the Declaration of Helsinki of 1975 (https:/www.wma.net/what-we-do/medical-
ethics/declaration-of-helsinki/), revised in 2013. According to point 23 of this declaration, an
approval from the local institutional review board (IRB) or other appropriate ethics committee
must be obtained before undertaking the research to confirm the study meets national and
international guidelines. As a minimum, a statement including the project identification code,
date of approval, and name of the ethics committee or institutional review board must be stated
in Section ‘Institutional Review Board Statement’ of the article.

Example of an ethical statement: "All subjects gave their informed consent for inclusion before
they participated in the study. The study was conducted in accordance with the Declaration of
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Helsinki, and the protocol was approved by the Ethics Committee of XXX (Project identification
code)."

For non-interventional studies (e.g. surveys, questionnaires, social media research), all
participants must be fully informed if the anonymity is assured, why the research is being
conducted, how their data will be used and if there are any risks associated. As with all research
involving humans, ethical approval from an appropriate ethics committee must be obtained prior
to conducting the study. If ethical approval is not required, authors must either provide an
exemption from the ethics committee or are encouraged to cite the local or national legislation
that indicates ethics approval is not required for this type of study. Where a study has been
granted exemption, the name of the ethics committee which provided this should be stated in
Section ‘Institutional Review Board Statement’ with a full explanation regarding why ethical
approval was not required.

A written informed consent for publication must be obtained from participating patients. Data
relating to individual participants must be described in detail, but private information identifying
participants need not be included unless the identifiable materials are of relevance to the
research (for example, photographs of participants’ faces that show a particular symptom).
Patients’ initials or other personal identifiers must not appear in any images. For manuscripts
that include any case details, personal information, and/or images of patients, authors must
obtain signed informed consent for publication from patients (or their relatives/guardians) before
submitting to an MDPI journal. Patient details must be anonymized as far as possible, e.g., do
not mention specific age, ethnicity, or occupation where they are not relevant to the
conclusions. A template permission form is available to download. A blank version of the form
used to obtain permission (without the patient names or signature) must be uploaded with your
submission. Editors reserve the right to reject any submission that does not meet these
requirements.

You may refer to our sample form and provide an appropriate form after consulting with your
affiliated institution. For the purposes of publishing in MDPI journals, a consent, permission, or
release form should include unlimited permission for publication in all formats (including print,
electronic, and online), in sublicensed and reprinted versions (including translations and derived
works), and in other works and products under open access license. To respect patients’ and
any other individual’s privacy, please do not send signed forms. The journal reserves the right to
ask authors to provide signed forms if necessary.

If the study reports research involving vulnerable groups, an additional check may be
performed. The submitted manuscript will be scrutinized by the editorial office and upon
request, documentary evidence (blank consent forms and any related discussion documents
from the ethics board) must be supplied. Additionally, when studies describe groups by race,
ethnicity, gender, disability, disease, etc., explanation regarding why such categorization was
needed must be clearly stated in the article.

° Ethical Guidelines for the Use of Animals in Research

The editors will require that the benefits potentially derived from any research causing harm to
animals are significant in relation to any cost endured by animals, and that procedures followed
are unlikely to cause offense to the majority of readers. Authors should particularly ensure that
their research complies with the commonly-accepted '3Rs [1]":

¢ Replacement of animals by alternatives wherever possible,

e Reduction in number of animals used, and

e Refinement of experimental conditions and procedures to minimize the harm to animals.
Authors must include details on housing, husbandry and pain management in their manuscript.

For further guidance authors should refer to the Code of Practice for the Housing and Care of
Animals Used in Scientific Procedures [2], American Association for Laboratory Animal Science
[3] or European Animal Research Association [4].

If national legislation requires it, studies involving vertebrates or higher invertebrates must only
be carried out after obtaining approval from the appropriate ethics committee. As a minimum,
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the project identification code, date of approval and name of the ethics committee or institutional
review board should be stated in Section ‘Institutional Review Board Statement’. Research
procedures must be carried out in accordance with national and institutional regulations.
Statements on animal welfare should confirm that the study complied with all relevant
legislation. Clinical studies involving animals and interventions outside of routine care require
ethics committee oversight as per the American Veterinary Medical Association. If the study
involved client-owned animals, informed client consent must be obtained and certified in the
manuscript report of the research. Owners must be fully informed if there are any risks
associated with the procedures and that the research will be published. If available, a high
standard of veterinary care must be provided. Authors are responsible for correctness of the
statements provided in the manuscript.

If ethical approval is not required by national laws, authors must provide an exemption from the
ethics committee, if one is available. Where a study has been granted exemption, the name of
the ethics committee that provided this should be stated in Section ‘Institutional Review Board
Statement’ with a full explanation on why the ethical approval was not required.

If no animal ethics committee is available to review applications, authors should be aware that
the ethics of their research will be evaluated by reviewers and editors. Authors should provide a
statement justifying the work from an ethical perspective, using the same utilitarian framework
that is used by ethics committees. Authors may be asked to provide this even if they have
received ethical approval.

MDPI endorses the ARRIVE guidelines (arriveguidelines.org/) for reporting experiments using
live animals. Authors and reviewers must use the ARRIVE guidelines as a checklist, which can
be found
at https://arriveguidelines.org/sites/arrive/files/documents/ARRIVE%20Compliance%20Q
uestionnaire.pdf. Editors reserve the right to ask for the checklist and to reject submissions
that do not adhere to these guidelines, to reject submissions based on ethical or animal welfare
concerns or if the procedure described does not appear to be justified by the value of the work
presented.

1. NSW Department of Primary Industries and Animal Research Review Panel. Three Rs.
Available online: https://www.animalethics.org.au/three-rs

2. Home Office. Animals (Scientific Procedures) Act 1986. Code of Practice for the
Housing and Care of Animals Bred, Supplied or Used for Scientific Purposes. Available
online: https://assets.publishing.service.gov.uk/government/uploads/system/uplo
ads/attachment_data/file/388535/CoPanimalsWeb.pdf

3. American Association for Laboratory Animal Science. The Scientific Basis for
Regulation of Animal Care and Use. Available online: https:/www.aalas.org/about-
aalas/position-papers/scientific-basis-for-regulation-of-animal-care-and-use

4. European Animal Research Association. EU regulations on animal research. Available
online: https://www.eara.eu/animal-research-law

o Research Involving Cell Lines

Methods sections for submissions reporting on research with cell lines should state the origin of
any cell lines. For established cell lines the provenance should be stated and references must
also be given to either a published paper or to a commercial source. If previously
unpublished de novo cell lines were used, including those gifted from another laboratory, details
of institutional review board or ethics committee approval must be given, and confirmation of
written informed consent must be provided if the line is of human origin.

An example of Ethical Statements:

The HCT116 cell line was obtained from XXXX. The MLH1+ cell line was provided by XXXXX,
Ltd. The DLD-1 cell line was obtained from Dr. XXXX. The DR-GFP and SA-GFP reporter
plasmids were obtained from Dr. XXX and the Rad51K133A expression vector was obtained
from Dr. XXXX.
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o Research Involving Plants

Experimental research on plants (either cultivated or wild) including collection of plant material,
must comply with institutional, national, or international guidelines. We recommend that authors
comply with the Convention on Biological Diversity and the Convention on the Trade in
Endangered Species of Wild Fauna and Flora.

For each submitted manuscript supporting genetic information and origin must be provided. For
research manuscripts involving rare and non-model plants (other than, e.g., Arabidopsis
thaliana, Nicotiana benthamiana, Oryza sativa, or many other typical model plants), voucher
specimens must be deposited in an accessible herbarium or museum. Vouchers may be
requested for review by future investigators to verify the identity of the material used in the study
(especially if taxonomic rearrangements occur in the future). They should include details of the
populations sampled on the site of collection (GPS coordinates), date of collection, and
document the part(s) used in the study where appropriate. For rare, threatened or endangered
species this can be waived but it is necessary for the author to describe this in the cover letter.

Editors reserve the rights to reject any submission that does not meet these requirements.
An example of Ethical Statements:

Torenia fournieri plants were used in this study. White-flowered Crown White (CrW) and violet-
flowered Crown Violet (CrV) cultivars selected from ‘Crown Mix’ (XXX Company, City, Country)
were kindly provided by Dr. XXX (XXX Institute, City, Country).

Arabidopis mutant lines (SALKxxxx, SAILxxxx,...) were kindly provided by Dr. XXX, institute,
city, country).

o Clinical Trials Registration
Registration

MDPI follows the International Committee of Medical Journal Editors (ICMJE) guidelines which
require and recommend registration of clinical trials in a public trials registry at or before the
time of first patient enrollment as a condition of consideration for publication.

Purely observational studies do not require registration. A clinical trial not only refers to studies
that take place in a hospital or involve pharmaceuticals, but also refer to all studies which
involve participant randomization and group classification in the context of the intervention
under assessment.

Authors are strongly encouraged to pre-register clinical trials with an international clinical trials
register and cite a reference to the registration in the Methods section. Suitable databases
include clinicaltrials.gov, the EU Clinical Trials Register and those listed by the World Health
Organisation International Clinical Trials Registry Platform.

Approval to conduct a study from an independent local, regional, or national review body is not
equivalent to prospective clinical trial registration. MDPI reserves the right to decline any paper
without trial registration for further peer-review. However, if the study protocol has been
published before the enrolment, the registration can be waived with correct citation of the
published protocol.

CONSORT Statement

MDPI requires a completed CONSORT 2010 checklist and flow diagram as a condition of
submission when reporting the results of a randomized trial. Templates for these can be found
here or on the CONSORT website (http://www.consort-statement.org) which also describes
several CONSORT checklist extensions for different designs and types of data beyond two
group parallel trials. At minimum, your article should report the content addressed by each item
of the checklist.

° Dual Use Research of Concern
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MDPI follows the practical framework defined in Guidance for Editors: Research, Audit and
Service Evaluations and introduced by the Committee on Publication Ethics (COPE).
Research that could pose a significant threat, with broad potential consequences to public
health or national security, should be clearly indicated in the manuscript, and potential dual-use
research of concern should be explained in the cover letter upon submission. Potential areas of
concern include but are not limited to biosecurity, nuclear and chemical threats, and research
with a military purpose or application, etc. For these manuscripts to be considered for peer
review, the benefits to the general public or public health must outweigh the risks. The authors
have a responsibility to comply with relevant national and international laws.

o Sex and Gender in Research

We encourage our authors to follow the ‘Sex and Gender Equity in Research — SAGER -
guidelines’ and to include sex and gender considerations where relevant. Authors should use
the terms sex (biological attribute) and gender (shaped by social and cultural circumstances)
carefully in order to avoid confusing both terms. Article titles and/or abstracts should indicate
clearly what sex(es) the study applies to. Authors should also describe in the background,
whether sex and/or gender differences may be expected; report how sex and/or gender were
accounted for in the design of the study; provide disaggregated data by sex and/or gender,
where appropriate; and discuss respective results. If a sex and/or gender analysis was not
conducted, the rationale should be given in the Discussion. We suggest that our authors consult
the full guidelines before submission.

° Borders and Territories

Potential disputes over borders and territories may have particular relevance for authors in
describing their research or in an author or editor correspondence address, and should be
respected. Content decisions are an editorial matter and where there is a potential or perceived
dispute or complaint, the editorial team will attempt to find a resolution that satisfies parties
involved.

MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.

° Publication Ethics Statement

Animals is a member of the Committee on Publication Ethics (COPE). We fully adhere to
its Code of Conduct and to its Best Practice Guidelines.

The editors of this journal enforce a rigorous peer-review process together with strict ethical
policies and standards to ensure to add high quality scientific works to the field of scholarly
publication. Unfortunately, cases of plagiarism, data falsification, image manipulation,
inappropriate authorship credit, and the like, do arise. The editors of Animalstake such
publishing ethics issues very seriously and are trained to proceed in such cases with a zero
tolerance policy.

Authors wishing to publish their papers in Animals must abide to the following:

e Any facts that might be perceived as a possible conflict of interest of the author(s) must
be disclosed in the paper prior to submission.

e Authors should accurately present their research findings and include an objective
discussion of the significance of their findings.

e Data and methods used in the research need to be presented in sufficient detail in the
paper, so that other researchers can replicate the work.

e Raw data should preferably be publicly deposited by the authors before submission of
their manuscript. Authors need to at least have the raw data readily available for
presentation to the referees and the editors of the journal, if requested. Authors need to
ensure appropriate measures are taken so that raw data is retained in full for a
reasonable time after publication.
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Simultaneous submission of manuscripts to more than one journal is not tolerated.

The journal accepts exact translations of previously published work. All submissions of
translations must conform with our policies on translations.

If errors and inaccuracies are found by the authors after publication of their paper, they
need to be promptly communicated to the editors of this journal so that appropriate
actions can be taken. Please refer to our policy regarding Updating Published
Papers.

Your manuscript should not contain any information that has already been published. If
you include already published figures or images, please obtain the necessary
permission from the copyright holder to publish under the CC-BY license. For further
information, see the Rights and Permissions page.

Plagiarism, data fabrication and image manipulation are not tolerated.

o Plagiarism is not acceptable in Animals submissions.

Plagiarism includes copying text, ideas, images, or data from another source, even
from your own publications, without giving any credit to the original source.

Reuse of text that is copied from another source must be between quotes and the
original source must be cited. If a study's design or the manuscript's structure or
language has been inspired by previous works, these works must be explicitly
cited.

All MDPI submissions are checked for plagiarism using the industry standard
software iThenticate. If plagiarism is detected during the peer review process, the
manuscript may be rejected. If plagiarism is detected after publication, an
investigation will take place and action taken in accordance with our policies.

o Image files must not be manipulated or adjusted in any way that could lead to
misinterpretation of the information provided by the original image.

Irregular manipulation includes: 1) introduction, enhancement, moving, or
removing features from the original image; 2) grouping of images that should
obviously be presented separately (e.g., from different parts of the same gel, or
from different gels); or 3) modifying the contrast, brightness or color balance to
obscure, eliminate or enhance some information.

If irregular image manipulation is identified and confirmed during the peer review
process, we may reject the manuscript. If irregular image manipulation is
identified and confirmed after publication, we may correct or retract the paper.

Our in-house editors will investigate any allegations of publication misconduct and may
contact the authors' institutions or funders if necessary. If evidence of misconduct is found,
appropriate action will be taken to correct or retract the publication. Authors are expected
to comply with the best ethical publication practices when publishing with MDPI.

Citation Policy

Authors should ensure that where material is taken from other sources (including their own
published writing) the source is clearly cited and that where appropriate permission is obtained.

Authors should not engage in excessive self-citation of their own work.

Authors should not copy references from other publications if they have not read the cited work.

Authors should not preferentially cite their own or their friends’, peers’, or institution’s
publications.

Authors should not cite advertisements or advertorial material.
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In accordance with COPE guidelines, we expect that “original wording taken directly from
publications by other researchers should appear in quotation marks with the appropriate
citations.” This condition also applies to an author's own work. COPE have produced a
discussion document on citation manipulation with recommendations for best practice.

o Reviewer Suggestions

During the submission process, please suggest three potential reviewers with the appropriate
expertise to review the manuscript. The editors will not necessarily approach these referees.
Please provide detailed contact information (address, homepage, phone, e-mail address). The
proposed referees should neither be current collaborators of the co-authors nor have published
with any of the co-authors of the manuscript within the last three years. Proposed reviewers
should be from different institutions to the authors. You may identify appropriate Editorial Board
members of the journal as potential reviewers. You may suggest reviewers from among the
authors that you frequently cite in your paper. For detailed information regarding the
qualifications and responsibilities of the reviewers, please
visit https://www.mdpi.com/reviewers.

o Extensive English Editing

It is the authors’ responsibility to submit their work in correct English. The APC includes only
minor English editing, conducted by native English speakers. The APC does not include
extensive English editing. If extensive editing is required, your paper could be returned to you at
the English editing stage of the publication process. This could delay the publication of your
work. You may have your work reviewed by an experienced English-speaking colleague or use
a paid language-editing service before submitting your paper for publication. We offer rapid
English editing, completed in 1 day, here: Author Services.

o Preprints and Conference Papers

Animals accepts submissions that have previously been made available as preprints provided
that they have not undergone peer review. A preprint is a draft version of a paper made
available online before submission to a journal.

MDPI operates Preprints, a preprint server to which submitted papers can be uploaded directly
after completing journal submission. Note that Preprints operates independently of the journal
and posting a preprint does not affect the peer review process. Check
the Preprints instructions for authors for further information.

Expanded and high-quality conference papers can be considered as articles if they fulfill the
following requirements: (1) the paper should be expanded to the size of a research article; (2)
the conference paper should be cited and noted on the first page of the paper; (3) if the authors
do not hold the copyright of the published conference paper, authors should seek the
appropriate permission from the copyright holder; (4) authors are asked to disclose that it is
conference paper in their cover letter and include a statement on what has been changed
compared to the original conference paper. Animals does not publish pilot studies or studies
with inadequate statistical power.

Unpublished conference papers that do not meet the above conditions are recommended to be
submitted to the Proceedings Series journals.

o Authorship
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MDPI follows the International Committee of Medical Journal Editors (ICMJE) guidelines which
state that, in order to qualify for authorship of a manuscript, the following criteria should be
observed:

e Substantial contributions to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; AND

e Drafting the work or reviewing it critically for important intellectual content; AND
e Final approval of the version to be published; AND

e Agreement to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately investigated
and resolved.

Those who contributed to the work but do not qualify for authorship should be listed in the
acknowledgments. More detailed guidance on authorship is given by the International
Committee of Medical Journal Editors (ICMJE).

Any change to the author list should be approved by all authors including any who have been
removed from the list. The corresponding author should act as a point of contact between the
editor and the other authors and should keep co-authors informed and involve them in major
decisions about the publication. We reserve the right to request confirmation that all authors
meet the authorship conditions.

For more details about authorship please check MDPI ethics website.

o Editorial Independence

° Lack of Interference with Editorial Decisions

Editorial independence is of utmost importance and MDPI does not interfere with editorial
decisions. All articles published by MDPI are peer reviewed and assessed by our independent
editorial boards, and MDPI staff are not involved in decisions to accept manuscripts. When
making an editorial decision, we expect the academic editor to make their decision based only
upon:

e The suitability of selected reviewers;
e Adequacy of reviewer comments and author response;
e Overall scientific quality of the paper.

In all of our journals, in every aspect of operation, MDPI policies are informed by the mission to
make science and research findings open and accessible as widely and rapidly as possible.

° Editors and Editorial Staff as Authors

Editorial staff or editors shall not be involved in processing their own academic work.
Submissions authored by editorial staff/editors will be assigned to at least two independent
outside reviewers. Decisions will be made by other Editorial Board Members who do not have a
conflict of interest with the author. Journal staff are not involved in the processing of their own
work submitted to any MDPI journals.

° Conflicts of Interest

According to The International Committee of Medical Journal Editors, “Authors should avoid
entering into agreements with study sponsors, both for-profit and non-profit, that interfere with
authors’ access to all of the study’s data or that interfere with their ability to analyze and
interpret the data and to prepare and publish manuscripts independently when and where they
choose.”
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All authors must disclose all relationships or interests that could inappropriately influence or bias
their work. Examples of potential conflicts of interest include but are not limited to financial
interests (such as membership, employment, consultancies, stocks/shares ownership,
honoraria, grants or other funding, paid expert testimonies and patent-licensing arrangements)
and non-financial interests (such as personal or professional relationships, affiliations, personal
beliefs).

Authors can disclose potential conflicts of interest via the online submission system during the
submission process. Declarations regarding conflicts of interest can also be collected via
the MDPI disclosure form. The corresponding author must include a summary statement in the
manuscript in a separate section “Conflicts of Interest” placed just before the reference list. The
statement should reflect all the collected potential conflicts of interest disclosures in the form.

See below for examples of disclosures:

Conflicts of Interest: Author A has received research grants from Company A. Author B has
received a speaker honorarium from Company X and owns stocks in Company Y. Author C has
been involved as a consultant and expert witness in Company Z. Author D is the inventor of
patent X.

If no conflicts exist, the authors should state:

Conflicts of Interest: The authors declare no conflicts of interest.

° Editorial Procedures and Peer-Review
Pre-check

Immediately after submission, the journal’'s Managing Editor will perform the technical pre-check
to assess:

e Overall suitability of the manuscript to the journal/section/Special Issue;
e Manuscript adherence to high-quality research and ethical standards;
e Standards of rigor to qualify for further review.

The academic editor (i.e., the Editor-in-Chief in the case of regular submissions, the Guest
Editor in the case of Special Issue submissions, or an Editorial Board member in the case of a
conflict of interest and of regular submissions if the Editor-in-Chief allows) will be notified of the
submission and invited to perform an editorial pre-check. During the editorial pre-check phase,
the academic editor will assess the suitability of the submission with respect to the scope of the
journal, as well as the overall scientific soundness of the manuscript, including the relevance of
the references and the correctness of the applied methodology. Academic editors can decide to
reject the manuscript, request revisions before peer-review, or continue with the peer-review
process and recommend suitable reviewers.

Peer-Review

Once a manuscript passes the initial checks, it will be assigned to at least two independent
experts for peer-review. A single-blind review is applied, where authors' identities are known to
reviewers. Peer review comments are confidential and will only be disclosed with the express
agreement of the reviewer.

In the case of regular submissions, in-house assistant editors will invite experts, including
recommendations by an academic editor. These experts may also include Editorial Board
Members and Guest Editors of the journal. Potential reviewers suggested by the authors may
also be considered. Reviewers should not have published with any of the co-authors during the
past three years and should not currently work or collaborate with any of the institutions of the
co-authors of the submitted manuscript. For more details about potential conflicts of interest,
please check here, https://www.mdpi.com/reviewers#_bookmark9.

Optional Open Peer-Review
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The journal operates optional open peer-review: Authors are given the option for all review
reports and editorial decisions to be published alongside their manuscript. In addition, reviewers
can sign their review, i.e., identify themselves in the published review reports. Authors can alter
their choice for open review at any time before publication, but once the paper has been
published changes will only be made at the discretion of the Publisher and Editor-in-Chief. We
encourage authors to take advantage of this opportunity as proof of the rigorous process
employed in publishing their research. To guarantee impartial refereeing, the names of referees
will be revealed only if the referees agree to do so, and after a paper has been accepted for
publication.

Editorial Decision and Revision

All the articles, reviews and communications published in MDPI journals go through the peer-
review process and receive at least two reviews. The in-house editor will communicate the
decision of the academic editor, which will be one of the following:

e Accept after Minor Revisions:
The paper is in principle accepted after revision based on the reviewer's comments.
Authors are given five days for minor revisions.

e Reconsider after Major Revisions:
The acceptance of the manuscript would depend on the revisions. The author needs to
provide a point by point response or provide a rebuttal if some of the reviewer’s
comments cannot be revised. A maximum of two rounds of major revision per
manuscript is normally provided. Authors will be asked to resubmit the revised paper
within a suitable time frame, and the revised version will be returned to the reviewer for
further comments. If the required revision time is estimated to be longer than 2 months,
we will recommend that authors withdraw their manuscript before resubmitting so as to
avoid unnecessary time pressure and to ensure that all manuscripts are sufficiently
revised. (Please detail the revisions that have been made, citing line number and exact
change, so that the editor can check the changes expeditiously. Simple statements like
‘done’ or ‘revised as requested’ will not be accepted, unless the change is simply a
typographical error).

e Reject and Encourage Resubmission:
If additional experiments are needed to support the conclusions, the manuscript will be
rejected and the authors will be encouraged to re-submit the paper once further
experiments have been conducted.

e Reject:
The article has serious flaws, and/or makes no original significant contribution. No offer
of resubmission to the journal is provided.

All reviewer comments should be responded to in a point-by-point fashion. Where the authors
disagree with a reviewer, they must provide a clear response.

Author Appeals

Authors may appeal a rejection by sending an e-mail to the Editorial Office of the journal. The
appeal must provide a detailed justification, including point-by-point responses to the reviewers'
and/or Editor's comments using an appeal form. Appeals can only be submitted following a
“reject and decline resubmission” decision and should be submitted within three months from
the decision date. Failure to meet these criteria will result in the appeal not being considered
further. The Managing Editor will forward the manuscript and related information (including the
identities of the referees) to a designated Editorial Board Member. The Academic Editor being
consulted will be asked to provide an advisory recommendation on the manuscript and may
recommend acceptance, further peer-review, or uphold the original rejection decision. This
decision will then be validated by the Editor-in-Chief. A reject decision at this stage is final and
cannot be reversed.

Production and Publication
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Once accepted, the manuscript will undergo professional copy-editing, English editing,
proofreading by the authors, final corrections, pagination, and, publication on
the www.mdpi.com website.

Please read detailed Editorial Process here.

. Promoting Equity, Diversity and Inclusiveness within MDPI Journals

Our Managing Editors encourage the Editors-in-Chief and Associate Editors to appoint diverse
expert Editorial Boards. This is also reflective in our multi-national and inclusive workplace. We
are proud to create equal opportunities without regard to gender, ethnicity, sexual orientation,
age, religion, or socio-economic status. There is no place for discrimination in our workplace
and editors of MDPI journals are to uphold these principles in high regard.

° Resource Identification Initiative

To improve the reproducibility of scientific research, the Resource Identification Initiative aims
to provide unique persistent identifiers for key biological resources, including antibodies, cell
lines, model organisms and tools.

We encourage authors to include unique identifiers - RRIDs- provided by the Resource
Identification Portal in the dedicated section of the manuscript.

To help authors quickly find the correct identifiers for their materials, there is a
single website where all resource types can be found and a ‘cite this’ button next to each
resource, that contains a proper citation text that should be included in the methods section of
the manuscript.
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UNIVERSIDADE FEDERAL DE UBERLANDIA

Reitoria
Pré-Reitoria de Pesquisa e Pds-Graduagao
Comissao de Etica na Utilizagcao de Animais
Rua Ceard, s/n, Bloco 2D, Sala 02 - Bairro Umuarama, Uberlandia-MG, CEP 38400-902

Telefone: (34) 3225-8658 - www.comissoes.propp.ufu.br/ceua - ceua@propp.ufu.br

CERTIFICADO

Certificamos que o projeto intitulado “Avaliacao em modelo murino da eficacia
anti-inflamatéria do produto F147 indicado para uso tdépico em cdes e
gatos”, protocolo n223117.038020/2023-46, sob a responsabilidade de Murilo
Vieira da Silva - que envolve a producao, manutencado e/ou utilizacdo de animais
pertencentes ao filo Chordata, subfilo Vertebrata, para fins de pesquisa cientifica -
encontra-se de acordo com os preceitos da Lei n? 11.794, de 8 de outubro de 2008,
do Decreto n? 6.899, de 15 de julho de 2009, e com as normas editadas pelo
Conselho Nacional de Controle da Experimentacdao Animal (CONCEA), e foi
APROVADO pela COMISSAO DE ETICA NA UTILIZACAO DE ANIMAIS (CEUA) da
UNIVERSIDADE FEDERAL DE UBERLANDIA, em reunido 16 de Junho de 2023.

(We certify that the project entitled “Avaliacao em modelo murino da eficacia
anti-inflamatoria do produto F147 indicado para uso topico em caes e
gatos” protocol 23117.038020/2023-46, under the responsibility of Murilo Vieira
da Silva - involving the production, maintenance and/or use of animals belonging to
the phylum Chordata, subphylum Vertebrata, for purposes of scientific research - is
in accordance with the provisions of Law n2 11.794, of October 8th, 2008, of Decree
n2 6.899 of July 15th, 2009, and the rules issued by the National Council for Control
of Animal Experimentation (CONCEA) and it was approved for ETHICS COMMISSION
ON ANIMAL USE (CEUA) from FEDERAL UNIVERSITY OF UBERLANDIA, in meeting of
June 16th, 2023).

Finalidade ( ) Ensino (X) Pesquisa
7 [Cientifica

o s s ; Inicio: 26/06/2023 Término:
Vigéncia do Projeto 115/06/2024

Espécie / Linhagem / Grupos

o Camundongo Isogénico Balb/c
Taxonomicos

NUmero de animais |80 animais

Peso / Idade |20g a 25g/ 6 semanas
Sexo |Fémea

Origem / Local |REBIR - UFU
Ia_aicrila?::de serao mantidos os REBIR - UFU

N :T Documento assinado eletronicamente por Luiz Fernando Moreira lIzidoro,
;)el. @ Coordenador(a), em 20/06/2023, as 11:38, conforme horéario oficial de Brasilia,
o et 4 55 com fundamento no art. 62, § 12, do Decreto n? 8.539, de 8 de outubro de 2015.

eletronica

s acao=documento_conferir&id_orgao_acesso_externo=0, informando o cédigo




ANEXO C - Figure S1: Leaflet of the product tested in group 2

Aurigen’

Uso Veterindrio

Gel otoldgico cristalino e homogéneo.

Férmula:
Cada 100 gramas contém:
Gentamicina (Sulfato) ....... 300,00 mg
Dipropicnato de

Betametasona .. 122,00 mg
Miconazol . .. 100000 mg
Excipiente q.s.p. . 100,00 g

Indicagdes:
Aurigen e um agente antibacteriano,

antifingico e anti-inflamatério de uso
otolégice indicade no tratamento de
otites agudas ou cronicas causadas
per bactérias e/ou fungos que
acometem caes. Agentes etiologicos
susceptiveis:

Bactérias - Staphylococcus aureus,
Trueperella pyogenes, Proteus
mirabilis, Proteus vulgaris,
Pseudomenas aeruginosa,
Staphylococcus pyogenes,
Escherichia coli. Fungos -
Microsporum canis, Malassezia
pachydermatis, Trichophyton rubrum,
Trichophyton mentagrophytes,
Candida albicans.

A gentamicing e um antimicrobiano
constituinte da classe de compostos
aminoglicosideos que exercem a sua
agdio bacteriana pela ligagdo
irreversivel @ uma ou mais proteinas
receptoras na subunidade 308 do
ribossomo bacteriano, interferindo em
Vdirios mecanismos no processo de
translagdo do RNA mensageiro,
causando a terminagfo prematura da
cadeia ou provocando a
incorporagdo de um aminodcido
incorreto no produto proteico. Esta

Contraindicagdes e

limitagdes de use:
N&o administrar em animais com
histérico de hipersensibilidade aos
componentes da formulagao.
Naeo utilizar o medicamento com data
de validade vencida.

Obedecer do modo de uso e
dosagens preconizadas,

A administragéo de Aurigen, a partir
do sétimo dia de tratamento, deve ser
supervisionada, pois o uso excessivo
de produto pode retardar a
cicatrizagdo das lesdes oriundas da
otite.

Utilizar com cautela em pacientes que
apresentarem doenga renal
pré-existente, neonatos ou pacientes
geriatricos, animais diabéticos e
gestantes.

Preparagdes de betametasona sdo
geralmente bem toleradas, mas a
possivel supressao do sistema imune
aumenta a susceptibilidade do
paciente ainfecgao.

Em caso de contato com os olhos ou
pele, e ocorréncia de initagdo, lavar
com dagua em abunddnciq, se a
irritagdio persistir consulte um médico,
levando a embalagem completa do
produto.

Durante ¢ utilizagéo do produto,
proteger-se com luvas de borracha
lluva nitrilica). N&o manusear o
produto com as méos desprotegidas.
Apos a aplicagao do produto, remover
as luvas e lavar bem as méos.

Néo reutilizar as embalagens. Restos
de produtos e de embalagens devem
ser descartades conforme
preconizado na legislagéo vigente,
evitando a contaminagéo do meio
ambiente.

S reagoes adversas

proteina defeituosa formada leva &
morte celular.

O miconazol € um composto azélico
que exerce seu efeito antifingico na
membrana celular do fungo por inibir
a sintese do ergosterol — esterol
primario da membrana celular
flngica. Ainibigéio de uma série de
processos resulta na incapacidade de
desmetilar os esterdis Cl4-metil e de
reduzir a sintese do ergosterol.

QO mecanismo classico de agGo
hormonal esteroide, dentre eles a
betametasona, comega com a
permeacdo na membrana do
esteroide e ligagdo subsequente cos
receptoeres citossolicos. Essas
proteinas provavelmente se originam
de nicleos, mas em seguida migram
para o citossol quando os
glicocorticoides estéo presentes. Na
ligagéo, uma proteina conhecida
como proteina "de choque témico”
(hsp90) é liberada e pode
desempenhar um papel nas agées do
homénio. © complexo
herménio-receptor &, entdo,
transportado para o nucleo, onde se
liga aos elementos de resposta
glicocorticoides ([ERG) em vdrios
genes e alteram sua expresséo. O
horménio facilita a ligacéo da
proteina receptora ao DNA. Em
determinados tecidos, outras
proteinas também devem ligar-se ao
gene para permitir a expressdo dos
ERG particulares. A maioria das agoes
mediadas nuclearmente possui um
inicio de efeitos farmacolégicos dos
esteroides, requerendo no minimo
varias horas para ocorrer. Os efeitos

com o uso do produto quando
administrado conforme as indicagdes
previstas em bula. Entretanto,
conforme apontam relatos de
literatura, reagdes de sensibilidade
individual podem eventualmente
ocorrer.

Estudos clinicos de seguranga
conduzidos com o produto
demonstraram que o mesmo & seguro
nas dosagens indicadas.

O uso de antibidticos
aminiglicosideos, dentre eles a
gentamicing, pode acarretar
nefrotoxicidade e ototoxicidade. Os
aminoglicosideos podem causar
bloqueio neuromuscular, edema
facial, neuropatia periférica e reagdes
de hipersensibilidade. Raramente,
sinaiis clinicos gastrointestinais, efeitos
hepdticos e hematolégicos sdo
registrados. Pode ocorrer
ototoxicidade em tratamentos
proloengados, porém, a reversdo
desses quadros geralmente ocorre
apds a suspensdo do tratamento.
Irritagdo causada por eritema, prurido
e ocasionalmente exsudag&o podem
raramente serem vistas com o uso do
miconazol. E rara a ocorréncia de
reagoes adversa na aplicagdo tépica
do micenazol, entretanto podem
ocorrer queimagdo, prurido e irritagdo
apds aplicacdo topica.

Avia topica é util em determinadas
situagdes em que ha necessidade de
obter dltas concentragdes de
corticoides em uma drea restrita, com
o minimo de efeitos colaterais. Por
outro lado, sende os glicocorticoides
permedveis a barreira cutdnea,
podem levar a supressdo do eixo
hipotalamo-hipéfise-adrenal e ao
aparecimento de efeitos adversos
quando utilizados cronicamente, em
areas extensas ou que apresentem
solugdo de continuidade.

Os efeitos adversos provenientes do
uso sistémico de corticosteroides
incluem polifagia, polidipsia/polidria,

anti-inflamatdrios séio mediados por
ligagdo direta do glicocorticoide ou
do complexo glicocorticoide-receptor
aos ERG na regido promotora dos
genes, ou por uma interagdo desse
complexo com outros fatores de
transcrigdo. Os glicocorticoides
inibem muitas moléculas associadas a
inflamagdo, como as citocinas,
guimicinas, metabdlitos do dcido
araquidénico e moléculas de
aderéncia.

Quando os antibicticos sao utilizados
topicamente na terapia otologica, as
concentragées atingidas no canal
auditivo sGo maiores do que na
terapia sistémica, frequentemente
uma bactéria considerada resistente
pode ser sensivel a estas altas
concentragdes. A eficacia da
gentamicina, assim como qualquer
combinagdo de antibidticos contendo
aminoglicosideo aplicada no canal
auditivo, serd maior apos a limpeza
da drea acometida, eliminando-se o
exsudato antes da aplicagdo. O
miconazol é utilizado mais
comumente por via tépica e,
raramente, por vid intravenosa sendo
esta via restrita ao tratamento de
infecgdes sistémicas graves. A via
parenteral apresenta cinda como
desvantagem o curto tempo de
meia-vida plasmatica, devendo ser
administrado a cada 8 horas. Os
corticoides podem ser bem
absorvidos em sitios locais de
aplicagdo. A via tépica é util em
determinadas situagdes em que hd
necessidade de obter altas
concentragoes de corticoides em uma
dred restrita, com o minimo de efeitos
colaterais. Entretanto, quando
administrados no canal auditivo,
pode ser absorvido em quantidade
suficiente para causar efeitos
sistémicos, de modo que tratamentos
longos com esta droga devem ser

supressdo do eixo
hipotdlamo-pituitaria-adrenal,
ulceragdo gastrointestinal,
hepatopatia, diabetes, hiperlipidemia,
diminuig@o do horménio tireoidianc,
diminuigéo da sintese proteica,
prejuizo na cicatrizagéio de feridas e
imunossupressao,

Interagées medicamentosas:
A gentamicina e inativada pela
administragéo concomitante de
carbenicilina. NGo administrar o
produto concomitantemente com
relaxantes musculo-esqueléticos, pois
aumenta a possibilidade de bloqueio
neuromuscular. Pode haver um efeito
sinérgico da gentamicina com
antibicticos beta-lactamicos.
Potencialmente, os cefalosporinicos
(cefaloridine e cefalotina) podem
causar neurotoxicidade adicional
quando utilizado junto @ gentamicina.
A utilizagdo de diuréticos e
gentamicina pode aumentar o seu
potencial nefrotédxico e ototdxico. O
uso de gentamicina
concomitantemente a anestésicos
gerais ou agentes bloqueadores
neuromusculares pedem potencializar
o bloqueio neuromuscular. A
combinagdio de anfotericina e
micondzol parece ser menos efetiva
do que guando usados
separadamente.
O micenazol aumenta a atividade de
clomipramina, carbamazepina e
fenitoina. Ainibigéo causada pelos
azdis no sistema microssomal
hepdtico de enzimas pode levar ao
aumento de concentragées de drogas
como ciclosporina, digoxing, fenitoing,
quiniding, sulfonil-ureia, midazolam,
cisaprida e warfarin quando estas
drogas séic co-administradas.
Fenitoing, fenobarbital e rifampicina
aumentam o metabclismo de
glicocorticoides.
Pode ocorrer hipocalemia guando
gdlicocorticoides sGo administrados
junto a anfotericina B ou diuréticos

considerados com cautela.

Antes da aplicagao do preduto,
recomendamos a limpeza total do
ouvido externo, removendo todas as
sujidades e corpos estranhos,
utilizando um produto especifico.
Aurigen é um produto para uso
tdpico, e deve ser aplicado no canal
auditivo extemo, conforme orientagdo
abaixo:

- Para cées com peso corporal de até
15 kg, deveréio ser administradas 4
gotas do produto, 2 vezes ao dia
(intervalos de 12 horas).

- Para caes com peso corporal de 15
kg ou mais, deverdo ser aplicadas 8
gotas do produto, 2 vezes ao dia
(intervalos de 12 horas).

Frequéncia e

c:-is:ml duragiio
do tratamento
Até15kg | 4gotas | 2vezes co dia
R durante
e gotas 7 a9 dias
mais

Apos a aplicagdo de Aurigen,
deve-se massagear o local
cuidadosamente para que hajauma
boa distribuigdo do produto no
ouvido externo.

Aurigen deve ser administrado
durante 7 a 9 dias consecutivos ou a
critério do médico-veterindrio.
Recomendamos a continuidade do
tratamento por até 48 horas apds o
desaparecimento do quadro clinico.
A eficdcia de antimicrobianos
depende da sensibilidade dos
microrganismos aos principios ativos
que compdem o produto e do
atendimento adequado as
recomendagdes do
medico-veterindrio que prescreveu o
medicamento, come dose, tempo de
tratamento, quantidade de
aplicagdes por dia e limpeza das
areas afetadas.

que causam perda de potassio.
Quando os glicocorticdides sGo
utilizados junto a terapia com
digitdlicos hd um aumento no risco da
toxicidade digitdlica na presenca de
hipocalemia.

A administrag&o concomitante de
glicocorticoides e ciclosporina leva a
diminuig&io no metabolismo de ambas
as drogas. Os glicocorticdides
reduzem o metabolismo hepdatico da
ciclosfosfamida.

O uso de glicocorticoides com drogas
que induzem ulceragéo
gastrointestinal pode aumentar o
risco desse efeito adverso.

Estrégenos podem potencializar os
efeitos dos glicocorticéides.

Conservar o produto em sua
embalagem original, em local seco e
fresco, em temperatura entre 15°C a
30°C, ao abrige da luz solar direta,
fora do alcance de criangas e animais
domésticos.

Venda sob prescrigéo e aplicagéoe sob

or gGodor io.
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CRMV/SP 24.508
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Dermotrat’® creme

Uso Veterindrio

Creme Dermatoldgico

!ndc: Eﬁmgu de g gramas contem:

Gentamicina {sulfato] 004g"
Miconazel {nitrato) .. 040g™
Valerato de Betametasona 0029
Biopiente q5p .. D00g
() Equivalente a 0,34% p/p de Sulfate de
Gentamicina

{**) Equivatente o 2,30% p/p de Nitrato
de Miconazal

gmtﬂ:t amea um ugeme

antibacteriana, antifingics
anti-inflamatina de use tpico para
afecgdes cutineas causadas peles
agentes: Escherichio coll
Staphylococeus aureus, Staphylococous
epidermidis, Pseudomonas oeniginasa,
Trueperelo pyogenes, Streptococcus
pregenss, Proteus vulgarss @ Profeus
mirobils, Microspomum conis,
Trichephyton rubrum, Trichephytan
mentagrophytes, Candida albicans &
Malessezia pochydermatis, que
ccomatem cdes e gotos,

Agentamicing & um antimiciobiano
constituinte do closse de compastos
aminoglicosidecs que exercem a sud
agae bacteriana pela igaghe imeversival
a Uma ou mais proteings receptoras na
subunidade 305 do ribossemo
bactetiana, interferinda em vétios
mecanismes ne processe de translagdo
do RNA mensagero, causands o
termineaio prematura do cadeia ol
provecande a ncorpomgao de um
“aminodcide incorrato no produts
prateico. Esta proteing defeitucsa
formada leva & marte celular,

O miconozal é um composto ozdlico que
enerce seu efeito antifingice na
membrana celular de funge por inibir a
sintese de argosterc - esterol primario

nas lesdes de ongem fingica.

Dieve ser aplicado por duas a trés vezes
ao dia, durante sete a dez dias, para
trataments de lesdes cutdneas. O
tratamenta deverd ser continuado ate 48
horas apds o desapareciments dos
sinais clinices ou @ critério do
médico-vetarndno.

A eficacio de antimicrobiancs depende
da sensbilidode dos microrganismos oos
prncipios ativos que compde o produto
& do gtendmentc adequade as
recomendagdes do médico-vetannano
que prescreved o medicamenta, coma
dose, tempo de tratomento, quantidade
de aplicaghes por dia e limpeza das
areas afetadas.

3 Inistrar em animais com
histdrico de hipersensbilidode oos
companentes da formulagia.

Mo utiizar medicamento com data de
validade vencida,

em animais:
z gomade de usa @ dosagens
precanizadas.
O produto Dermotrat Creme pode ser
consumide em ate & meses apds
abartura & primeino uso,
Recomenda-se atengdo especial ne
trataments de animais com grandes
areas de pele desnuda ou queimaduras
grayes, pois uma fragdo maior do
medicamento poderd ser absorvida.
LHilizar com coutela em pacientes que
apresentarem doenca renal
pra-existente, neondios ou pacientes
geriatricos, animes diabéticos @
gestantes,
Guando utifzadas por perdoda
prelengads, corticosteraicdes topices
podem causar alguns afeitos gdversss
locahizades e sistémicos, come atrofia @
5 P

aada

g I g
devido sua atividade mineralocerticoide
antipwlferativa em queratindcitos &
fibrok . bem coma Sincs da

Cushing ou hiperadrenocorticisma.

ausa donos se ingerd
ingerir. Em casn de ingestdo ndo induza o

do membrana cetutar fingica. A inibicdo
doenzima lanosterst C14 - desmetiase
dependente de P4S0 resUlita em
deplesfio do ergosteral & acimulo de
estardis C14 - matil nat mombrana
citaplasmatica alterande a flusdez da
membrana e interdennde na fungla de
barraira,

O mecanismo classico de agio hermanal
astaroide, dentra oles o betometasena,
COMBGA Com 0 permeaagdo na
membrana do esteroide e higogao
subsequente aos receptores citossdicos,
Essas proteinas provavelmente se
enginam de nicless, mas em seguida
migram para o citossol guondo os
glicocorticeides estao presentes Na
ligagae, uma protaing conhecida coma
proteina "de choque temice” (hspR0) &
liberada e pode desempenhiar um papel
nas agdes do hermanio. O complexa
horménio-receptor @ entio tronsportodo
para o nicles, onde se liga os
elementos de resposta glicocorticoldes
[ERG) em varios genss e alteram sua
exprassan. O harmdnio facifto a igagdo
da proteing receptora ao DA Em
determinades tecidos, outras proteinas
também devem ligar-se oo gane para
permitir a expressdo des ERG
particulares, A maioria das agdes
mediodas nuckarmente possui um incio
de efeites farmaselégicos dos esteraides,
requarands na minime wanas horas parg
correr, Os-efeitos anti-inflamaténios séo
mediadas per ligagae dretade
glicocorticoide ou do compiexo
glicocarticoide -receptor aes ERG na

regiio pramotors des genes, eu peruma
interagdo desse complexn com outros
fatares de transcngiio. Os
glicocorticoides infbem muitas molaculas
associcdas ainflameag 6o, como as
citacings, quimicinas, metabélitos da
atide graguednico e moleculas de
oderdncia.

vémito. Lave a boco com aguaem
abundancin, Case sinta indisposicdo,
consulte um madico, lavands o
ambalagem sempleta de produte,

Em casa de contato cam os obhos cu
pale, @ ooomdncia de imtagdo, lovar com
agua em abundanc, se aintagde
persisti consulte um médic, levando a
embalagem completa do produto.
Durante a utilizegiic do produta,
prateger-sa com [uvas de borracha luva
nitrlical, Néo manusear o produto com
os mios desprotegidas,

Apos a aplcagda do praduto, remover as
lavas e lavar bem os mbos.

Néa reutdizar as embalagens, Restos de
predutes @ de embalagens devem ser
descartedos conforme praconizade na
legislagGo vigente, evitande o
eontaminagio domeio ambients.
Produto téxice para peixes. Noo
contaminar colegbes de dgua de
qualguer natureza,

00 500 espel
com o use do produto guando
administrade conforme as indicagies
previstas pela Qurofing. Entretants,
conforme apentam relatos de literatura,
reacoas de sensibilidade individuol
pedem eventualmente acorrer, Estudos
clirmcos deseguranga conduzides com o
produto demonstaraim que ¢ mesmo &
sequro nos dosagens e tempo de uso
indicados. O use de antibidticos
aminogkcosideos, dentreelesa
gentamicing, pode acarmetar
nefrotepicidade e otetoxicidade,
entretanto, o stotaxicidode nos ches
pode ocorrer apds trataments
amineglicasidec sistémico, mas opds o
uso topico & aparentemante rarg,

Os aminoghcosidess podem causor
blogueic neuremusculor, edema facial,
neurapatia penférica & reacdes de
hipersensibilidade. Raramente, sinais
clinices gostrintestingls, efeites hepatices
8 hematoldgicas sde registrados.
Imitagdo causada por ertema, pruidos
ecasicnalments exsudogdo podem
Ioraments serem vistas com o uso do
miconazol.

Frara a scaméncia de raagdo adversa

ANEXO D - Figure S2: Leaflet of the product tested in group 3

A gentomicina guande utilizada
topicamente pode ter a sun absorgde
percutanaa retardada devide a sua
grande estrutura meolecular, cago
pesitiva @ capacidade de ligagde ao
pus. Apos absorgde, s ominogicosideos
sho distribuidas primanamente no fuido
extraceldor come-cs fluidos ascltico,
pleural, do pericardio, peritoneal, sinavial
& de abscesses. S8o ligades a proteinas
plasmaticas em pequena quantidade,
menores que 20% Nbo atravessam
prontaments a barreira
hematoencetalica ou penetram no
tecido ocular. Niveis terapéuticos podem
ser dos nos osses, o
bexiga e tecida pulmanar apés dose
parenteral, Tendem o se acumular em
alguns tecides sendo eles o conduto
auditive interno e os rins. Sao eliminados
nia-metabslizades do drganisma em
todas as espécies estudadas, sendo o
eliminagdo feita através de filtracie
glomerular. As concerntragdes unndrios
de gentamicina s3o relatadas por
chagarem a 107+/- 3 pg/ml apds 2.2
mg/kg & cada eite horas nos ches & 362
+/= 163 pg/'mL trés horas opos o dose de
I mg/ kg nes gatos.

A administragdo de miconazel por via
topica & mpidaments absarvida
podando parsisty por até quatro dias no
estroto corneo. Entretante, outores citam
que o nitrate de miconazol é pouce
absomido atraves da pele quande
aplicada topicomente. Estudo em
porjuinhe da india utilizando apkeagio
topica de selucdo de nitrate de
miconazol 1% na pele do abdomen
avaliou a absarcio percitinen ea
absorcdo intracutnea. A concentragdo
de miconazel noestrate comeo apls
duas horas da aplcagdo se mestiou em
altos néveis, BER Lg/g e 48 horas apds a
aplicagao foide 705 j1g/g. A
concantrogio do miconazol ng epideme
tombem se mostrou em altos nivas apds
duos de aplicagds 13,4 ug/ g coindo
para 7,6 pg/g opds 48 horas. O
miconazol atinge concentragtes
terapeiuticas nos ossos, articulagies &
tecido pulmonar, entretanto a
penetrogo ne sistema nenvose central &

naaplicagio tpico do miconazel,
entretants, padem acorer queimagao,
prurido a imitagdo apts aplicagdo
Wptco. A via topica & til em
determinadas situacies em que ha
necessidode de obter altas
concentragdes de corticoides em uma
dreq restrita, com o minime de efaitos
colateras. Poroutro lade, sendo as
glcocorticoides permedveis & barreia
cutdnes, podem levar 4 supressio do
eixg-hipetdlomo-hipdfse-adrenal @ ao
apwreciments de efeitos adverses,
quando utilizadas cronicaments, em
Areas extensas ou que apresentem
selugio da continsidade,

O efeitos odversos provenientes do usa
sistemico de corticosteraides inchiem
polifagia, polidipsia/ poliria, supressio
da eixe hpotalamo- pituitdria-odrenal,
ulceragho gostrintestinal, hepatopatia,
diabetes; hiperlipidemia, diminuicto do
heeménio tireoidiane, diminuigio da
sintesa proteica, prejizo na cicatrzagdo
de ferdas e imuncssupressio,

gantamizing com antibioteos
beta-lactamicos. Potencialments, os
cefalosporinicos [cefaloridine e
cataloting) podem causar
nefratoxicidade odicienal guande
utiizade junte o gentamicing, A
utlizagdo de diuréticos e gentemicing
pode aumentar o seu potencial
nefrotixice o stetixico, O use de
gentamicing concomitantements o
anestésicos gamis ou agentes
bioqueadores newcmusculares pode
petensializer o blogueis neursmuseubar
A combraghs de anfotencing &
miconazol parece sar menos efativa aue
guande usadas seporadements. O
migonazol gumenta a atividode de
clomipraming, corbamazeping
fenitaing.

A inibigiio causada peles azdis no
sisterna microssomal hepatico de
enzimas pods levar s aumento da
congentrages de drogas como
ciclosparng, digoxing, fenitelna,
quinidina, sulfoni-ureia, midazolam,
cisaprida e warkarin quando estas
drogas séie condministradas. Fenitoina,

minime, S50 amplomente distribuldas ne
corpo podends ser detectades na saliva,
lgite & cenimen. As maiores
corcentragoes dos imidazdis sGo
encontiadas no figade, glandula
adrenal, pulmées e rins. A
biatransformagéo do miconazol acorre
no figado por O-dealquilagio e
N-dealquilagdo. Apenas 1% deste
antifungice & excretade de manaix
integrana unna.

Os corticoides sho em geral
prantaments absonidas pele trats
gaostrointestinal. Eles também podem ser
bem absorvidos em sities nolocal de
aplicagho.

Avia tdpica & Uthem determinadas
situagdes em gue ha necassidade de
obter altas concentragdes de corticoides
&1 urma area restrita, com o minimo de
efeitos colaterms. Entretanto quande
administrados por oplicasao tdgica,
particularmente sobre grandes dreas,
sobre bandagem cclusiva ou quando o
pele estd lesionada, quantidode
suficiente de glcocorticoide pade ser
absonvida pora causar efeitos sistémicos,
O cortisel no plasma estd ligado a mais
de 90% de proteinas plastaticas. Os 10%
remanescentes de horménio fivre
correspondem a fragdo ativa de acorde
com a hipbtese do horménio livre. A
betametasona & amplamente distribulda
nos tecidos, O cortisel enddgenc é
remevido da circulagdo pelo figads onde
& reduzido e conjugado a forma de
glicuronideos hidrossaliveis & sulfates, O
caminhe metabdlico da betametasora @
similar aos cutros corticostercides & de
forma geral sie metabolzades
prncipalmente no figada, mas tambem
pods ocorrer nes rins, Os metabdltes do
cortisol apds metabolisma hepético s
excratados pela urina.

ciio topica, diret: te sobre
as lesdes da pele, devendo ser uplicado
sobre toca @ extensdo do drea a ser
tratoda, de mangira que se forme uma
fina camada'de produto sobre alesdo
cutanes. Recomenda-se cortar o pelo &
limpar @ area ¢ ser tratada antes da
aplicagdo do produto, principalmente

fenibarbital @ rifompicing aumentam o
metabelisme de gicocorticaidas,

Pode seorrer hipoealemia quands
glicocorticoides sdo administrades junto
o anfotericina B ou diuréticos que
cousam perda de patdssio.

Quaredo os glicocarticdides séo
urilizardas junto & terpia com dighalices
hé um aumentana risce da toxicidade
digitalica na presenga de hipocalemia, A
admiristragio concomitante de
glicocorticoide e ciclosporina leva a
diminuigdo ne metabolismo de embas as
drogas.

O gleocerticoides reduzem o
matabaolismo hepatico da
cickofosfamida. O uso de glicocarticoides
com diagas que induzem ulceragtio
gastrintestinal pode oumentar o risco
desse afeito adverso.

Esmwogencs padem potencializar os
afeitos dos glicacorticoides.

Conserear o produte em sua embalagem
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ANEXO E - Table S1: Hematological parameters of BALB/c mice
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