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1,500 scientists lift the lid on reproducibility
Survey sheds light on the ‘crisis’ rocking research. /S THERE A REPRODUC/B/L/TY CRISIS?
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WHAT FACTORS CONTRIBUTE TO
IRREPRODUCIBLE RESEARCH?

Many top-rated factors relate to intense competition
and time pressure.

® Always/often contribute @ Sometimes contribute

Selective reporting

Pressure to publish
Low statistical power
or poor analysis

Not replicated enough
in original lab

Insufficient
oversight/mentoring

Methods, code unavailable

@xperimental desig

Raw data not available
from original lab

Fraud

Insufficient peer review

Problems with
reproduction efforts
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RS Refinerment & Reduction
of Anlmals In Ressarch

The ARRIVE
guldelines

Animal Research: Reporting of In Vivo Experiments

Ap diretrizes pretendem:

Malhorar o relato da imvestigacdo foita
oo animais.

Suwiar os sutores na informacio
assanial gue & ecassdrio mcluir nom
marnuscrto, serm Sar aSbesod Eamesa nto

normakivo,

Ser flexival da forma a acomodar relatos
da um lequeamplo de draas do
imvestigagdo a protooolos

o porimea ntais.

PFromowver a publicagdo da manuscritos
roplic&vais, transparantas, precisos,
datallkado, concisos, corm wmes ondam
bgica o bom ascritos.

Promover a publicagdo de
manuscritos replicaveis,
transparentes, precisos,
detalhado, concisos, com
uma ordem ldgica e bem
escritos

Malhorar a comunicagio das
obsarvagdes ciontificas para toda a
aomunidade clantifica.
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Original Article

PREPARE: guidelines for planning animal
research and testing

Adrian J Smith', R Eddie Clutton®, Elliot Lilley?,
Kristine E Aa Hansen® and Trond Brattelid®

Abstract

Ihere is widespread oonc&erm about the guality, reprodocibility and trans latability of stedies involving reseanct
anmimals. Althowgh there are a number of reperting guiddines available, there s sery Litt ke osverarc hing guid-
amnce on s bo plan amimal expeci Le legical place Lo ol |
Flamming Research amd Experimental Frocesdures
IRE CIWETS e TTes Inoaf Ol eas weliei Terer e

wie present the |[FREFARE guidelines:

esOo e neda tim s T RLENETICE. 1

voor the préparmaticn for animal stedies: formuolaticn, dialoges betsseen sCientists amnd the amimal
facility, and gquality control of the vanows components in the study. Some topics overlap and the PREPARE
Checklist shvuld be adapted boe st specific meeds, for example im field reseanch. Sdvice om ose of the chec k-
List s awaillable on the Norecopa websiibe, with Links to guidelines Tor amimal research amd testimg, at II|.-=.:.-'."
morecopa. ne/FREFARE.

Preocupagdo com a qualidade, reprodutibilidade e
translagcdo dos estudos envolvendo animais

Qualidade da para estudos em animais
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Instalacao Animal

Conselho Nacional de Controle de Experimentacao Animal - CONCEA

Roedores e Lagomorfos (RN 15/2014) - 2019

Primatas nao humanos (RN 28/2015) — 2020

Anfibios e Serpentes (RN 29/2015) — 2020

Peixes (Lambari, Tilapia e Zebrafish) (RN 34/2017) - 2022
Caes e Gatos (RN 41/2018) — 2023

Equideos (RN 42/2018) — 2023

Peixes IT (RN 44/2019) - 2024

Pequenos e grandes ruminantes,
Suinos,

Aves,

Animais silvestres e

Répteis.




QUALIDADE

Microbioldgica
# Animais convencionais

# Animais livres de microrganismos patogénicos especificos - (specific
pathogen free — SPF)

Linhagem: Rato Wistar

Microrganismos

Amostra

Metodologia

Mai2011

Set2011

Dez2011

Fev2012

Historico*

Virus

Adenovirus

Soro

ELISA

0/10

0/10

0/10

0/10

0/70

Coronavirus (Sialodacrioadenite)

Soro

ELISA

0/10

0/10

0/10

0110

0/70

Virus K (Kilham}

Soro

ELISA

0/10

0/10

0/10

0/10

0/70

Parvovirus de ratos

Soro

ELISA

0/10

0/10

0/10

0/10

0/70

Pneumovirus

Soro

ELISA

0/10

0/10

0/10

0/10

0/70

Reovirus tipo 3 (REO 3)

Soro

ELISA

0/10

0/10

0/10

0/10

0/70

Sendai virus

Soro

ELISA

0/10

0/10

0/10

0/10

0/70

Bactérias

Bordetella bronchiseplica

Traqueia/Fezes

Cultura

0/10

0/10

0/10

0/10

0/70

Bacillus associados aos cilios respiratorios

Soro

ELISA

0/10

0/10

0/10

0/10

0/70

Citrobacter rodetium

Traquéia/Fezes

Cultura

0/10

0/10

0/10

0/10

0/70

Corynebactenium bovis

Traqueia/Fezes

Cultura

0/10

0/10

0/10

0/10

0/70

Corynebacterium kutscheri

Traquéia/Fezes

Cultura

0/10

0/10

0/10

0/10

0/70

Kiebsiella pneumoniae

Traqueia/Fezes

Cultura

0/10

0/10

0/10

0/10

0/70

Mycoplasma puimonis

Soro

ELISA

0/10

0/10

0/10

0/10

0/70

Pasteurella spp.

Traqueia/Fezes

Cultura

0/10

0/10

0/10

0/10

1/70

Pseudomonas spp.

Traquéia/Fezes

Cultura

0/10

0/10

0/10

0/10

0/70

Salmoneila spp.

Traqueia/Fezes

Cultura

0/10

0/10

0/10

0/10

270

Staphylococcus haemolyticus

Traquéia/Fezes

Cultura

0/10

0/10

0/10

0/10

Staphylococcus aureus

Traqueia/Fezes

Cultura

0/10

0/10

0/10

0/10

Streptococcus beta hemoiitico (grupo D)

Traquéia/Fezes

Cultura

0/10

0/10

0110

0/10

0/70

Streptococcus pneumoniae

Traquéia/Fezes

Cultura

0/10

0/10

0/10

0/10

0/70

Clostridium piliformis — Tyzzer

Soro

ELISA

0/10

0/10

0/10

0/10

Parasitos

Ectoparasitas: pulgas, acaros e piolhos

pélo

Estereoscopio

0/10

0/10

0/10

0/10

Syphacia spp.

intestino

Micro

0/10

0/10

0/10

0/10

Aspiculuris tetraptera

intestino

Micro

0/10

0/10

0/10

0/10

Rodentolepis nana

intestino

Micro

0/10

0/10

0/10

0/10

Tricomonideos

intestino

Micro

0/10

0/10

0/10

0/10

Spironucieus muris

intestino

Micro

0/10

0/10

0/10

0/10

Giardia muris

intestino

Micro

0/10

0/10

0/10

0110

Entamoeba spp.

intestino

Micro

0/10

0/10

0/10

4/10




felasa

Federation of European Laboratory Animal Science Associations

Working Groups Recommendations Policy Documents Announcements Accreditation Boards Search Board of Management

Recommendations for health monitoring of rodent
and rabbit colonies (2014)

Guidelines

A harmonized health reporting
» formatfor international transfer These recommendations are primarily intended to standardize health monitoring programmes and reporting. In this
of rodents (2014) way they may also help to standardize the microbiological quality of animals. However, itis not a requirement of these
recommendations that animals tested are free from all of the microorganisms listed

5 FELASA guidelines and

recommendations (2012) Documents
FELASA guidelines for the
3 refinement of methods for » Laboratory Animals 2014, Vo, 48(3): 178-192

genotyping genetically-modified
rodents (2013)

Earlier reports




QUALIDADE

Microbioldgica
# Animais convencionais
# Animais livres de microrganismos patogénicos especificos - (specific pathogen

free - SPF)

# Animais gnotobioticos

# Germ free

# Flora definida
# Monobioticos, dibidticos, polibioticos




QUALIDADE

GENETICA

Nao-consanguineo, heterogénicos,“outbred”

- Que tenha menos de 1% de indice de homozigose (inbreeding) por geracéo.

Consanguineo, Isogénicos, “inbred”

20 gerac;ﬁes | T%Fegggg F‘g co!c“)niﬁl %is%%ﬂa de ?%8%I?mento

AL alds0




CONTROLE GENETICO

felasa

Federation of European Laboratory Animal Science Associations

Working Groups Recommendations Policy Documents Announcements Accreditation Boards Search Board of Management

Genetic quality assurance and genetic monitoring of

AALAS - FELASA liaison body .
laboratory murines

Working groups - present 3

Synopsis

AALAS - FELASA working In the past years the number of mouse and rat models has increased dramatically. This is partly due to a variety of

» group on harm-benefit analysis techniques developed to manipulate the genome in a targeted manner, but also to the subsequent breeding

of animal studies experiments to generate two-, three-, and four-fold mutants. In addition many crossing experiments have been carried
outto generate a huge number of conditional mutant strains. Unfortunately, the main focus in the majority of the

FELASA - AALAS working crossing experiments lies on the manipulated loci; whereas the genetic background of the animals is often neglected

» group on the transport of The working group will develop recommendations for the genetic quality assurance of laboratory murines. These
laboratory animals recommendations should be a guide to animal facilities and researchers on how animal experiments can be carried

out under genefically standardized conditions so that these recommendations will also contribute to the three R's.




Microambiente

Gaiolas

Alimentacéo (sdlida e liquida)

Forracao de gaiolas
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Microambiente em Biotérios

Alimentacao

A dieta deve ser balanceada e padronizada.
Isenta de contaminantes (pesticidas, herbicidas e etc.)

O armazenamento deve ser em local fresco e ventilado. Temperatura elevada, luz e
longo tempo de armazenamento podem afetar componentes da racao (vitaminas e
aminoacidos).




Microambiente em Biotérios

Forracao de gaiolas - “Cama”

Maravalha de pinus — de uso mais frequente no Brasil
Sabugo de milho

= Deve estar livre de contaminantes microbioldgicos e substancias quimicas.

= Esterilizacao é altamente recomendada — destruicao de microrganismos e
reducao de resinas e Oleos volateis.




Macroambiente
ﬁ i ﬂ Temperatura

3 Ventilagdo
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Temperatura

@

Animais homeotérmicos tentam manter a temperatura corporal constante.
Mudancas na temperatura ambiente resulta em alteragcdes compensatorias.
Afetam a taxa metabdlica, circulacéo, atividade e comportamento.

A temperatura no interior das gaiolas tende a ser mais alta que a do ambiente e &
dependente do numero de animais alojados.




Ventilacao

Os animais homeotérmicos fazem constante troca de umidade, nutrientes e oxigénio.

Estdo sempre perdendo calor, umidade, didéxido de carbono e outros produtos
metabdlicos.

Sem ventilacdo ha acumulo desses produtos no ambiente.

Amonia € um dos mais prejudiciais produtos e € derivada da acéo de bactérias urease
positiva sobre a urina.

Afeta o sistema respiratorio, propiciando infeccdes secundarias.




Umidade relativa

» Muitos dos animais de laboratorio nao transpiram pela pele, fazendo a troca de calor
pela respiracao.

» Se a umidade relativa do ambiente estiver muito alta afetara a capacidade do animal
ajustar sua temperatura corporal.

» Alta umidade estimula a producéao de amonia.

» A umidade no interior das gaiolas de roedores € em torno de 10% maior que a do
ambiente.




Iluminacao

B
Lux Cm
700 _| 200 99 5% | __ 200
450 200 35
— 150
65 30
100 100
320 _ 35 15
70
25 5
|40
200

Adaptado de Weihe & Strittmatter, 1969



Fotoperiodo

» A maioria dos animais de laboratorio necessitam um periodo de luz de
12 /12h — 10/14h.

» A sazonalidade € percebida pelos animais mesmo em ambiente
controlados.




» Frequéncias inaudiveis aos seres humanos, infra e ultrasom, sao
perceptiveis por diversas espécies animal.

» Animais de laboratorio ouvem sons de frequéncia superiores as audiveis
pelo homem.




Vibracao

» Evitar construc&o proxima de vias de transporte (estradas e ferrovias)

» Utilizar amortecedores em equipamentos instalados no piso técnico




Enriquecimento ambiental




Outros Fatores

Técnica experimental

Estresse Medo

Inseticidas

B|oter|_sta - Desinfetantes
Capacitacao
Manuseio
Aptidao Sanitizantes
Transporte

Infeccoes
Tamanho do grupo

Grupo social
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{ The microbiome in cancer
immunotherapy: Diagnostic tools
and therapeutic strategies
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SYSTEMATIC REVIEWS

Fecal microbiota transplantation as novel therapy in

gastroenterology: A systematic review

MNoortje G Rossen, John K MacDonald, Elisabeth M de Vries, Geert R D'Haens, Willem M de Vos,
Erwin G Zoetendal, Cyriel Y Ponsioen
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Actinobacteria

W Propicnibacterineae
= Micrococcineae

Bacteroidetes
= Cyanobacteria

Firmicutes
= Qthor Firmicutes

Proteobacteria

= Divisions
contributing < 1%

Unclassified

Corynebacterineae

Other Actinobacteria

Staphylococcaceae

J (Gb) Glabella
J (A) Alar crease
| (Ea) Extemnal auditory canal

(Na) Nare

| (Mb) Manubrium

(Ax) Axillary vault

i (Ac) Antecubital fossa

(Vf) Volar forearm
(Id) Interdigital web space

(Hp) Hypothenar palm

¥ (Ic) Inguinal crease

| (Um) Umbilicus

e

(Tw) Toe web space

\_Retroauricular crease (Ra) ' ]

Occiput (Oc)
Back (Ba) 0
Buttock (BY) r
Gluteal crease (Ge) "
Popliteal fossa (Pc)

T

Plantar heel (Ph)

» O corpo humano contém 10 trilhdes de células; e

100 trilhOes de bactérias na sua microbiota!

— F‘]_\’[‘H_l auon
S,}!z-."f ife

?}pe“mcmal rcproaumblm
lyo

Manufacturer

Cage type

Model phenolype’7

Franklin and Ericsson, 2017
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RESEARCH ARTICLE SUMMARY

IMMUNOLOGY

Laboratory mice born to wild mice
have natural microbiota and model
human immune responses

Germ-free rederivation Matural world

FEmMOWes Natura } w—Id
microbiot ag_":l TR i . k) { «I
pathogens : "T" 'tt .i -
\ n@% e ;‘a
| - I .
Laborstor H\Eﬁ iy @
' m“:e Modeling the human ‘n:"- U | = c% '

immune phenotype H'\:hwl
r/'“"h /{ i

for basic
lAL“: y and preclinical

research “Translational *,
research value

/_,---

Embrya transfer e ]

into wild mice restores ™[I
natural microbicta and T e
pathogens Laboratory world

Rosshart e cols, 2019

n

- Os camundongos selvagens "previram
que as células imunes desejadas ndo
aumentariam em ndmero, ao passo que
o trabalho anterior havia sugerido que
elas iriam aumentar.

No tratamento da sepse

- camundongos de laboratério
apresentaram taxa de sobrevivéncia
em torno de 80% apés 4 dias do
tratamento.

- Camundongos selvagens apenas
metade dos ratos sobreviveram no 4°
dia, e no 5°dia, apenas 40%
sobreviveram

"Nossos camundongos, neste
caso, podem ter sido capazes
de prever a resposta das

pessoas"”
Rosshart
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Practical

for Fecal
Transplantation
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100%
80
60%
40
|
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FO Generation
(male & female breeders)

R

I!III..I
F2 Generation

F1 Generation (males & females)
(males & females)

B Bacteroidetes [l Firmicutes
Cyanobacteria [l Actinobacteria

Deferribacteres I Proteobacteria

B Epsilonbacteraeota
Fusobacteria

M Tenericutes Verrucomicrobia
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Qual o melhor modelo animal para minha pesquisa?

- Convencional, SPF ou Gnotobiético

Qual a melhor microbiota para meu ensaio?

Utilizar diferentes microbiotas?




il

“Ha um lugar para todos esses modelos,
dependendo da pergunta para sua pesquisa.”
Rosshart
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