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Animaini model

— Celotelove modely
— lzolovaneé organy a tkane
— lzolované bunky (primarni bunécné kultury)

— Pokus na zvireti
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Pokusna zvirata a jejich ochrana

— Princip 3R (1959, W.M.S. Russell a R.L. Burch)

— Reduction
— Replacement
— Refinement

— Evropska legislativa

— Zakon €. 246/1992 Sb., na ochranu zvirat proti tyrani,
ve znéni pozdéjSich predpisu
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Shizovani poctu zvirat vyuzitych ve vyzkumu
(Reduction)

LI A 4 4

potfebny pro statistickou analyzu (dukaz rozdilu)

— Vhodny design, presné planovani
— Randomizace

— Precizni metodika

— Pokrocile statistické metody
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Design animalniho experimentu

=]

— Vse od hypotézy po interpretaci
vysledku

=

— Experimental Design Assistant
(NC3RSs)

Fool of animals.
Allocation:
complete
= o

\/.rA ;

unit- mouse
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Planovani pokusu na zviratech

— PREPARE Guidelines (norecopa)

— Definice studie
— Dialog mezi vedci a chovateli zvirat

— Kontrola kvality jednotlivych casti
studie
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Nahrazovani zvirat vyuzitych ve vyzkumu
(Replacement)

— Vyuziti jinych metod vyzkumu

— Alternativni metody — napf. bunécné modely, matematické
modelovani

LI 4

— Nahrazeni méne presnych metod presnejsimi
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Zmirnovani dopadu pokusu na zvirata
(Refinement)

— Zajisteni dobrych zivotnych podminek zvirat (welfare)
— Ustajeni, krmeni, napajeni, Cistota prostredi, teplota, vihkost vzduchu

— Obohaceni zivotniho prostredi (enrichment)

— Pravidelné monitorovani zdravotniho stavu zvirat

— Vhodné experimentalni metody nezpusobujici bolest a utrpeni
— Analgezie, anestezie

— End-point, eutanazie
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Pokusna zvirata a jejich ochrana

— Navrh projektu pokusu a NSPP

— Odborna komise pro zajistovani dobrych zivotnich podminek
pokusnych zvirat LF MU

— P¥isludna ministerstva (MZ, MSMT)

— Evropska komise, Odborné spolecnosti
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Pokusy na zviratech a Open Science

Why Open Science?
For research quality,
research integrity,

. : Engagein
patients, ar,"mals' conversation with
and society journalists and
the public
®
of == Prepare your
f w— research with
@ === PREPARE
guidelines
PREPARE
INFORM DESIGN
Write a clear Write your work protocols

Non-Technical Summary based on perfect

Experimental Design
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Make a Data Management

version-control software

Ly Bl o

CONNECT EXCHANGE SHARE
Share surplus animals and
tissues on ATEX.uu.nl
Preregister on
preclinicaltrials.eu
PREREGISTER
ARRIVE
£
PLAN PUBLISH

Plan and set up

Share your
data and open
up your code

Report
according to
ARRIVE
guidelines

Publish,
whatever the
outcome

Universiteit Utrecht
https://ivd-utrecht.nl/en/infocentre/infographic/better-
animal-research-through-open-science-image




Publikovani vysledku pokusu na zviratech

— ARRIVE Guidelines (Animal Research: Reporting of In Vivo Experiments)
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Experimentalni

kardiologie
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Animaini modely
v experimentalni kardiologii

— lzolované kardiomyocyty

— lzolované srdce
— |lzolovana céva

— Celotélové modely
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Pokusna zvirata
v experimentalni kardiologii

— malé hlodavce
— mysS (Mus musculus)
— potkan (Rattus norvegicus)
— morCe (Cavia aperea)

— kralik (Oryctolagus cuniculus f. domesticus)
— pes, prase

— danio pruhované (Brachydanio rerio)
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Izolované srdce

— Langendorffuv model

— pracujici srdce podle Neelyho
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lzolovane srdce podle Langendorffa

— vyzivny roztok je kanylou aplikovan do aorty
— semilunarni chlopné se tlakem roztoku uzaviraji
— pIni se koronarni artéerie

— komory zUstavaji prazdné

i . i Olejnickova et. al. MBEC 2015
— srdce ,nepracuje” (necCerpa)
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Pracujici srdce podle Neelyho

— vyzivny roztok je kanylou aplikovan do leve sine

—leva komora se pini Olejnigkova et. al. MBEC 2015

— srdce ,pracuje” (Cerpa) — roztok je stahem komory Cerpan do

aorty a nasledné prochazi i do koronarniho systemu
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Izolovana céva

— Cévni preparat z ruznych lokaci
— Mereni izometricke sily stahu

— Testovani léCiv, vazoaktivnich latek

VLVPO121 VEDECKA PRIPRAVA I



Celotéelove modely

— Intaktni zvirata
— Indukovaneé modely

— Transgenni zvirata
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Metody mereni EKG

— Neinvazivni
—  Semi-invazivni

— Telemetrické
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Metody mereni arterialniho tlaku krve

— Neinvazivni

— Pfrimé meéreni (katetrizace)
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Srdecni katetrizace

— Levostranna
— Pravostranna

— Tlak a objem
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Echokardiografie
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Magneticka rezonance
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Aktualné resena témata \:Eyf'

— Schizofrenie a remodelace myokardu

— Cevni toxicita doxorubicinu a moznosti jeji ovlivheni
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Schizofrenie a kardiovaskularni nemoci

— Schizofrenie je chronicke psychotické onemocnéni
— Schizofrenici maji az o 15 let kratsi doziti

— Riziko umrti na KVS je u schizofrenikt az 2x vyssi
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Neurovyvojovée modely

— Prenatalni expozice methylazoxymethanol acetatu (MAM)

— Casna socidlni izolace (PWSI)
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MAM model

Pregnant female 5 -
Sprague-Dawley rat

Gestational day |7:

methylazoxymethanol
acetate (MAM)

Schizophrenia-like phenotype in 100% of the offspring
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Casna socialni izolace (PWSI)

— socialni izolace ve veku 21 dni __
(v den odstavu) .
."
! | .-—i "'-—-—»- -
— ztrata socialni interakce ovlivni
dozravani CNS |
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Remodelace myokardu

— Prestavba srdecniho svalu

— Adaptacni
. Patologické Cardi&r;;);ocyte C:';d;:rr:%:i‘te
een EESELS
| BT
— Hypertrofie
Fibrosis Insulin

— Ztrata kardiomyocytu

Resistance

— Fibrb6za

— Zmeny metabolismu

Zdroj: https://doi.org/10.1161/CIRCULATIONAHA.113.001879
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DOCA model remodelace myokardu u potkana

— Unilateralni nefrektomie (UNX)

— Deoxykortikosteron acetat (DOCA) 2 fod ¥ 9 )%
— Hypertenze O\ZO |
— Remodelace myokardu (fibréza) \
— Rychly progres srde¢niho selhani r i e B \\ ’“’*\)\)

\\\\..// kz;;;’///
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Remodelace leve komory

_ cMRI(9,4T)
— UPTAV CR, Brno

— T1 mapovani myokardu u potkana
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Magnetic Resonance in Medicine

T1 mapping of myocardium in rats using self-gated
golden-angle acquisition
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Abstract

Purpose: The aim of this study 1s to design a method of myocardial T1 quantifi-
catlon In small laboratory animals and to investigate the effects of spatiotemporal
repularization and the needed acquisition duration.

Methods: We propose a compressed-sensing approach to T1 quantification based on
self-gated inversion-recovery radial two/three-dimensional (2D/3D) golden-angle
stack-of-stars acquisition with image reconstruction performed using total-variation
spatiotemporal regularization. The method was tested on 2 phantom and on a
healthy rat, as well as on rats In a small myocardium-remodeling study.

Results: The results showed a good match of the T1 estimates with the results
obtained using the ground-truth method on a phantom and with the literature values
for rats myocardium. The proposed 2D and 3D methods showed sipnificant differ-
ences between normal and remodeling myocardium groups for acquisition lengths
down to approximately 5 and 15 min, respectively.

Conclusions: A new 2D and 3D method for quantification of myocardial T1 in
rats was proposed. We have shown the capability of both techniques to distin-
guish between normal and remodeling myocardial tissue. We have shown the effects
of Image-reconstruction regularization welghts and acguisition length on the T1




Akceleruje casna socialni
Izolace u potkana rozvoj

srdecniho selhani v DOCA
modelu?

Srdecni
selhani?
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Experimentalni design

pinm - PR PR

potkan SD, & vék 10 t vek 13 t

vék 3t EKG EKG

* | (n=8) UNX PV LK

* S (n=8) DOCA histologie
(20mg/7d)

N / N / N /
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Vyhled do budoucna

— Mezipohlavni rozdily

— Molekularni mechanismy, vliv sigma 1 receptoru
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Mozny vliv sigma 1 receptoru?

— molekularni chaperon na membraneé ER asociovane s
mitochondrii

— ovlivahuje vapnikovou signalizaci v bunce
— potencialni kardioprotektivni ucinek

— ovlivnénim kli¢ovych neurotransmiteru (dopamin, glutamat,
GABA) v CNS muze prispét k patogenezi schizofrenie
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